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1. HEJIH OCBOEHUSI TUCHUATTIUHBI

Heastvu  ocsoenns  mucummmunbl  «Du3ukay  gpusiercs  oGecleyeHHe Oyayiero
CHCLHATUCTAa Hay4yHOH (hu3uyeckoil 0a3oif., Ha KOTOpOHl B BbiCIIel TeXHHUYECKOH MIKOIC
CTPOHTCS OOIICHHIKEHEPHAS | CHICHHAILHAS TTOArOTOBKA. [10CTe/I0BATEILHOE H3y4YeHHE (PH3UKH
BbIpAadaThIBACT —CHEHU(DHYECKHIT METOJ  MBIILTCHHS. (pusmyeckyro  MHTYHIMIO. KOTOpBIE
OKA3BIBAIOTCS  BECbMA IIOAOTBOPHBIMH H B JpYyruX HaykaxX. CHELMAIHCTBL [OJIy4HBIIHE
IPOKOE  (pH3HKO-MaTeMaTHYeCKoe 06pa3oBaHHe, MOTYT CaMOCTOSTEALHO OCBAMBATL HOBBIE
TEXHHUCCKHE HANPABICHUS, yCHCUIHO paboTaTh B HHUX, JIETKO MEPEXOIUTh OT PELCHHS OIHHX
3alat K JIpyruM, HCKaTh HECTAHIAPTHBIE W HETPAJHIHOHHBIC MYTH, YTO OCOGEHHO BAKHO JUIs
MPO(heCCHOHATBLHOM MOOHILHOCTH CHEIHATHCTOR B YCIOBHAX YCKOPEHHOTO PA3BHTHS TEXHUKH.

3anaun:

¢ TCOpETHHCCKas MOArOTOBKA B 001aCTH (DM3MKHM, MO3BOJSIOMAS Oy ayIHM HHIKEHepam
OPUCHTHPOBATLCS B NOTOKE HAYYHOH W TEXHMYECKOH HH(OPMAUMH M 00eCIeuHBAIONIas UM
BOSMOKHOCTD HCIOJ/L30BAHMST HOBBIX (DU3HYECKHX MPHHIMIOB B TeX 001ACTAX. B KOTOPBIX OHH
CHENHATH3UPYIOTCS;

*  ($OpMHPOBAHHE HAYYHOrO MBIIICHAS, B YaCTHOCTH PABHIBHOTO NOHMMAaHMs TPaHUIL
HPUMCHHMOCTH  pasiIMYHBIX (DH3HYCCKUX MOHATHIH. 3aKOHOB, TEOPHIl M YMCHHS OICHMBATE
CTCNCHBL JIOCTOBEPHOCTH PE3yJIbTATOB, MOJYYCHHBIX C [OMOIIBIO SKCIEPHMEHTAIBHBIX HIIH
MaTeMaTH4eCKHX METOJIOB HCCIIEI0BAHMS

® BbBIPA0OTKA MPHEMOB M HABBIKOB PEIICHHIT KOHKPETHBIX 3aj1au 3 pasHbIX obnactei
(H3MKH, TOMOTAIOIINX CTY/ICHTAM B JasibHeliem pellaTh HHKEHEPHBIE 3a/1a4H.

® O3HAKOMJICHHE CTYICHTOB C COBPEMEHHOII HAY4HOMH anmnaparypoii u BepaGoTKa y HHX
HAYAILHBIX HABLIKOB NPOBC/ICHUS SKCIEPUMEHTAIBHBIX HAYYHBIX HCCICAOBAHMIT PasIHYHBIX
(busznuecknux ABIEHUIT 1 OLICHKH MOrPEHUIHOCTEH H3MEPEHHI.

2. MECTO JUCUHMIIZIMHBI B CTPYKTYPE OIIOII BO
Hucuunmiia «Du3NKa» OTHOCHTCS K 0013aTeNbHOM YaCTH IIPOrPaMMBL.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSI 1O JAUCHHUTIVIMHE

[Inanupyemple pe3ynbraTsl 00YUCHHS MO AMCLMILTHHE. COOTHECCHHDIE IJTAaHHPYEMBIMH
pesyabTatamu ocsoenust OITOIT (komneteHmsMH 1 HHAHKATOPAMH JIOCTHKCHHSA KOMIIETEHITHI)

Dopmupyembie [nanupyemsle pe3yibTathl 00yUEHHS 110 IHCUMILTHHE, ‘ I']ﬂl-tMEHOBﬂI-lHCT
KOMMETEHLIHH B COOTBETCTBUH C HHAHKATOPOM JOCTHIKEHUA KOMIETCHLIHI OLEHOYHOrO
(xon, conepiatnme Hunukatop noctuxenns PesynbraTel 0byuenus cpencTea
KOMIETEeHIHH) KOMMETeHIHH Mo AucuMnanmue
(Kom1, conepkaHne HHIMKATOpa)
VK-1. Crocoben | VK-1.1. 3uaer npuuupmns|3nact KOPPEKTHBIC [10CTa- | TECTHI.
OCYIECTBIATE TIOUCK, | ¢Gopa, orGopa M 06001Ie- | HOBKM KIaCCHUCCKHX 3a/ad. | sK3aMen

KPHTHUYCCKUH aHasu3

HHUS HHOpMaLHH YMeer onpenmenats o0Iue
H CcHHTE3 uH(popma-

LMH, TIPHMEHSTH CH YK-1.2. ¥meer cootHOCHTS | (hopMbI, 3aKOHOMEPHOCTH,
L] : o

CTEMHBIN TOJIXO/1 I PA3HOPOJHBIC SBJICHHA M |[IOHATE HOCTaBﬂeHHy}O 3a-
pCIICHHUs TIOCTaBJICH- | CHCTEMATH3HPOBATh WX B|J@a4y, [I'PaMOTHO  I[10JIb30-

HBIX 33124 pamMKax H30paHHBIX BHJIOB|BATLCS A3BLIKOM IPEAMETHOI
npodeccHoHaIBHON  J1est- | obnacTu
TEIBHOCTH Braseer kyiabtypoit Mbnm-

YK-1.3. Bnajgeer HaBbIka-|/leHHsS, CIIOCOOHOCTBIO K
MH  HAYy4YHOro IOHCKA H|00OOIIEHHIO, aHaIu3y, BOC-
PAKTHYECKOH  paldoThl ¢ |NpHATHIO MH(OPMAIMH, TO-
HH()OPMALMOHHBIME ~ HC- [CTAHOBKE 1EH U BBIOOpY
TOYHHKAMH: METOJIAMH | IIyTeH €€ IOCTHIKEHUS

TIPUHATHA PELIEHUH | ]
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OIIK-6. Cnocoben

OTIK-6.1. 3naer ocHoBHbIE |3HAET (UIMUECKHE OCHOBBI, | TECTHL,
HCIOJIL30BATL B IIPO-| koyienuun U METOMIbl, CO-|OCHOBHBIE 3aKOHBI M IOHS- | 5K3aMeH
(ecenonanpnoii nes- BPEMEHHBIC — HATIPABIeHUs | THS (U3MKH
e 0 MaTreMaTuKH, (H3UKH, XU
3aKOHBI (DH3UKH, XH-| © 3 ' * B
MHH, HayK 0 3emue u|MHH M Hayk o 3emiie, akty-| YMmeeT u3MepsaTh (usnye-
Ouosoruu,  npume- A1bHbIC MPOOJIEMBI GHOJIO- |CKHE BEJIHUMHDI, HCHOIb30-
HATb METOJbI Mare- | FHYeCKUX HayK W IepcrieK- |BaTh HHCTPYMEHTA/IbHBIE
MaTHYECKOTO  aHaJH- | THBpI MEKAUCLUHILTHHAD- |cpecTBa  (u3uku, o6paba-
33 M MOJICJINPOBAHMS, | ypix yecnenopanumii TBIBATh PE3YIBTATHI H3MEpe-
TEOPETHYECKHX " .
P OIIK-6.2. ¥YMmeer HCnonn-|Huii. CTPOHTH rpaduku, ca-
OKCTIEPHMEHTAIBHBIX | ) Gona _ . s S
necresoBanmii, mpu-| 30BaTh HABBIKH 1a00PATOP- | MOCTOATEBHO YBUJIETD
obperath HOBble ma-|HOH paboTbl H METOBI XH-|crenCTBHS chopmyupo-
TeMaTHUCCKHE W | MHH, QH3UKH, MaTeMaTHye- | BAHHOTO pe3yJIbTaTa, Jeaarh
€CTCCTBEHHOHAYYHBIC |CKOTO  MOJCIHPOBAHMS | | BBIBOJIBI
SHAHHA,  HCIOJB3YA | MaTeMaTHUECKOM cTaru-
COBPEMEHHEIE  00Pa-| cryy 5 mpogheccronais- | BiageeT oCHOBHEMM npue-
30BaTC/IbHBIE M MH-| . .
e | HOH J€SITETBHOCTH Mam#u  00paboTKH U mpei-
(hopMallHOHHBEIE TEX- OITK-6.3. Bias _ .
OO -0.3. Buazeer wMeto-|craBneHus IKCIEPHMEH-
JIaMH CTATHCTUYECKOTO | TA/IBHBIX JIAHHBIX.
OLCHHBAHMS M  IPOBEPKU
THIIOTe3, IPOTHO3HPOBAHUS
HEPCIEKTUB U COLHAIBHBIX
IIOCTICJICTBUI  CBOCH  Tpo-
(eccnonanbHoll  eaTeb- |
HOCTH ‘
4. ObBEM U CTPYKTYPA JUCLHUILJIAHBI
TpynoémkocTs JUCUMINIMHEBI COCTABISET 5 3a4ETHBIX eaunull, 180 yacon
Temarnueckuii mian
(popma obyuenust — ounast
No _ | | Konrakrnas paGora .
n/n ‘ ‘ obyualommxcs ‘ |
C Ne1aror4eckum ﬁ
‘ & paboTHIKOM |8 Dopmbt
‘ = | w T g 2 TEKYLLETrO
' e |8 = |E S 8 KOHTPOJISI
| Haumenosanue tem n/unu | 8 ‘é g |8 2 ; | yCrieBaeMocTu,
pasenos/TemM JHCUHILTHHBI | 5 =z | 8 i‘ g i ‘ o ‘ (opma |
©lg |5 £ |3 |;§ S | 2 npomeKxyTouHoii
£ ‘5 8 & [Bg2| 8 aTTecTaunu
- = = |r:: = e =
| = |5 2 e ‘ % | (nocemecmpar) |
g |8 |°
o 'S ‘-:’:‘-'
E = | o ;
I. MEXAHUKA 2 8(4| 8 14 |
f Kunematuka | 1 | & 4 3 |
2 URCMBTHRA : as ! - - o
2 JlMnamHKa M0CTYNATeIbHOr0 IBHKEHHUS | 2 1212 4 |
3 Jlunamuka BpallaTebHOro ABHKEHHS 13 ‘_2 4 | 3 | ‘
4 Mexanuyeckne KosieOanus 4 (22| 4 )
[.. OCHOBBI MOJIEKYJISIPHOU ®U3UKU 5 Yol 7 -
TEPMOJUHAMUKI : : |
‘I MoneKyIspHO-KHHEeTHYeCKas TCOpUs ra- s 1ol | 4 3 |
| i |
| P — i'BOB T T e — e (i | T !_ — [ . = ===\
2 OCHOBBI TEPMOIMHAMHKH , 6 | 2|2 | 4 | ;
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UL JIEKTPUYECTBO U MATHETH3M | 2 | 84 48 i ilna] |
il DIeKTpHYECKOE MoJjle B BAKyYMe | 7 5 ‘ Peiitunr- .
| BEIN |
[ | KOHTpOJIB Nol
2 DieKTpiveckoe HoIe B BellecTBe 8 12]2 | 3
'3_ h\/[al"l_{HTHOC noge __—_| i—‘51_ 2] ]_4 —‘ 417
4 DaeKTpoMarHuTHas UHTYKITHS 10212 4
IV. OIITUKA : - 2 224 4 |
1 ]Feon{eTpnqecxaﬂ U BOJIHOBAsSI ONITHKA 11 22| 4 4 B
V. OCHOBbI KBAHTOBOW U ATOMHOM 5 1l s o |
OU3UKH o |
1 Ksanrosas onTika ‘ 2 |9 ] 4 | 3 Peifrunr- |
| 1 KOHTpoJ1b No2
2 Crpoenue aToMa 110 TeOpPHH bopa | 13 (2] 2 | | A | |
3 BosHOBBIE CBOHCTBA MHKPOYACTHIL | T14 ]2 L4 [ 3]
4 Vpasuenue Illpenunrepa | [15]2]2] : | 4 | |
5 |Artom Bojioposia 16 | 2 4 | 3 | '
6 MHOrosmeKTpoHHbIi aToM |17 [2]2] ' | 3 | ]
7 OcHOBBI (PM3HKH aTOMHOrO spa : |41 ] |, Peittunr- |
| 18 ‘ 2 ‘ u KOH Ne3
| . | TpoJib No
Bcero 3a 2 cemectp 11-18[36] 18 36 | |63 Dxsamen(27) |
Hayane B anctmnmmne KIT/KP i | ] ; ]
Mroro no ancuumnimnmne 2] 136 18] 36 | |63 Dxsamen(27) |

Copepzkanue JIEKIMOHHBIX 3aHsITHIT 10 (IBHKe

Paznen I. Mexauuka
Tema 1. Kunemaruka.
Dusuyeckue 0cHOBBI Mexanukn. OU3MUECKHE MOIEIH. Matepuanbhas Touka. [loctynarenstoe
" Bpau@arenbHoe asikenue. Cucrema otcuera. Tpaekropus asmxenns. [Tyt u epeMelleHHe.
Ckopoctb. PaBHOMEpHOE H HepaBHOMEPHOE JIBHKEHHE. Yckopenne. TaHreHumaibHOE H HOP-
MaJIbHOE yCKOpeHHs. JIBHiKCHNE 110 OKPYKHOCTH. CBSI3h MEKITY JTMHEHHBIMU 1 yIIOBBIMH KH-
HEMATHYECKMMH BEITHYMHAMMU.
Tema 2. Jlunamuka 1nocTynarenbHOro JABH/KEHUSL,
3akonsl Heiorona. Muepuuanshele cuctems! otcuera. Macca, Cuia. PaBHojeiicTByIomas cu.
[Nonsitue cunosoro moss. Buel B3anmoneiictnuii. [punumn otHocutemsroctn anunes. M-
Myabe Tesa. 3aKoH COXPaHEHHs! HMITYJIbCa MEXaHHUYeCKOi cHeTeMbl. MexaHmueckas HEPIrusl.
Pabora. Momrocts. Kunernueckas i noreHuuaibHas sHEprum. Koncepsarusubie cuibl. 3akon
COXPaHEHHs IHEPIHH.
Tema 3. JIunamuka Bpalare1,Horo JABMKeHUsE
Mowment unepuun. Teopema Illreitnepa. MomenT cuisl. MomeHT HUMITyJIbCa. Y paBHEHHE MO-
MEHTOB (CBSI3b MOMEHTA MMIIYJILCA C MOMEHTOM CHJIbI). YPaBHEHHE [HHAMUKH BpalaTeIbHoro
JIBHIKCHAS TBEPIOTO Tena. KuHeTnueckas sHeprusi Bpaalomerocs TBEPAOro Tena. 3HaueHue u
COJIEpIKAHHE 3aKOHOB COXPAHEHHS B MEXaHHKE.
Tema 4. Mexannueckue kosaebanus
l'apmonnueckue xoneGanust u ux xapaxrepuctuku. Juddepenunaipioe YpaBHEHHE rapMOHH-
4ECKHX KonebamHmii 1 ero perenne. ITonsTne 0 rapMOHMUYECKOM OCIIISTOpE. MexaHuueckue
FapMOHHYECKHE KOJIeOaHus Ha NpHMepe NPYKHHHOrO MasTHHKA. CKOPOCTH H yCKOpEHHE rap-
MOHHYeCKHX KoJieOanui. [Tonnas sHeprus kosneGaumii. YpasHeHue cBoGOIHBIX 3aTyXarolHx
Kosebanuii n ero pewenne. Kosddument n nexpement 3aryxanns. VpasHenue BBIHYK/ICHHBIX
KonedaHmii  ero peueHne. AMIIMTY/Aa U (pasa NpH BLIHYKACHHBIX MEXaHHUCCKHX KOICOAHMSX.
Mexanunyeckuit pesonanc. Pe3oHaHCHBIE KPUBbIE.
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Pazjen 11 . OcuoBbl MoJtekvasipuoii Gu3nKn u TEPMOAHHAMHKH

Tema 1. MonekynsipHO-KUHETHYECKAS TEOPHS 308

OCHOBHBIE MOJIOKEHHST MOJIEKYIIPHO-KHHETHUECKOH TEOpHH BelllecTBa. MHKpO- # MakpococTo-
SHUSA CHCTEMbI. PaBHOBECHBIE N HepaBHOBeCHKIe cocTosiHusL. [loHaTHE MaeanbHOTO raza. Omnbir-
HBIC 3aKOHBI HICAILHOIO ra3a. YPaBHEHHE COCTOSHHS HACAILHOTO rasa (ypaBHeHHe Knaneiipo-
Ha — Menjienieesa). Jlapienne rasa ¢ TOYKM 3peHus MOJIEKYIIIPHO-KMHETHYECKOH Teopun. Oc-
HOBHOE ypaBHEHHE MOJICKYIAPHO — KHHETHYECKOH Teopuu. Uncno creneHeil cBoG0bI MOTIEKY-
Jibl. BHYTpeHHsIs SHEprus ujieanbHoro rasa. 3akon paBHOpAcIpeIe/IeHUs SHEPTHHU 110 CTENEHIM
¢cB0OO/BI. 3akon MakcBesia 0 pacrpesieeHnu MOJIEKYI HACATHHONO ra3a 110 CKOPOCTSIM M 3HEp-
CHAM TEIIOBOTO JABMKeHUs. bapomerpuueckas (opmyia. Pacnpeenenne Bombivana.

Tema 2. OCHOBBI TEPMOJIMHAMUKH

OCHOBHBIE TEPMOJIMHAMMYCCKHE MOHSTHS: BHYTPEHHSS SHEPIHs, pabora, Teriora. Temioém-
kocTh. [lepeoe nawano repmoannamuku. Ipumenenune I-ro nauana TEPMOJIMHAMHKH K H30IpO-
neccam. Anuadaruyeckuii npouecc. Ypasnenue Ilyaccona. 3aBHCHMOCTB TENIOSMKOCTH HIe-
alBHOro rasa ot Bujaa npouecca. opmyna Maitepa. Bropoe Hayaio TepmMoHHaMHKH. Obparu-
MblIe M HeoOpaTHMble npouecchl. Kpyrosoit npomece (1), Tensiosble aBurate. KIIJ rero-
Boro asurarens. Lukn Kapuo.

Pazjien 111, DiieKTpHYECTBO H MATHETH3M

Tema 1. DnexTpuyeckoe none B BaKyyme.

Onextpuueckuii 3apsy. 3axon Kynona. Ionsitie 91eKTpocTaTHueckoro mojis. Hanpsisennocts
nons. CHIOBBIC IMHUM (IMHUM HanpskeHHOCTH). [TpUHIMI cyneprosumuu JNEKTPOCTATHUECKUX
nonei. Iorok BCKTOpa HANpPsKEHHOCTH. Teopema l"a_\-'cca JUTA QJICKTPOCTATHYECKOI'O 110J1 B Ba-
kyyme. Ilotenumnan snexkrpocraruueckoro nomst. PaGota cHit 91eKTpOCTATHISCKOTO MO, [up-
KYJIALHMSL HANPSOKEHHOCTH JIEKTPOCTATHYECKOTO 10151, Y CIIOBHE NOTEHLHATIBHOCTH JIIeKTPOCTa-
THYECKOro nosist. CBsi3b MEIK/ly MOTEHIMAIOM H HANPSKEHHOCTBIO 3IEKTPOCTATHYECKOTO 0.
Tema 2. DiekTpuyeckoe 1ose B BeLECTBE

OnexTpudeckuit aumonk. Junonasusiii Mmoment. Ilotennuan u HAMPSIKEHHOCTh MO AHITONS.
Ceobozble 1 cBA3anHbIe 3apsiibl B Bewectse. Tunbl ansnexrpukos. Vonnas, IEKTPOHHAS H
OpHEHTalHOHHAA nojsgpusaiiy. Hospusosannocts (BekTop nosspusamun). JlusnekTprueckas
BOCIIPHUMYHBOCTL  BewiecTsa. Teopema ['aycca s 2/1eKTPHYECKOro MOJis B JMAICKTPHKE.
DIICKTPUIECKOE CMELICHHE (dIeKTpIIecKas uHayKLus). JIHoiekTpuuecKas IPOHULAEMOCTE Cpe-
el [IpoBosinky B anexTpuyeckoM nose. Pacnipenenenue 3apsos s NPOBOJIHUKE. DIEKTpOCTa-
THYECKOE T10J1¢ MPOBOJHUKA. DICKTPOEMKOCTh YEIMHEHHOTO MpoBojHuKa. Kongencarop. Diek-
TPUHECKast SHEPrUsl CHCTEMbI TOUCUHBIX 3aps/I0B. DHEPIUs 3apsKEHHOr0 MPOBOIHMKA, CHCTEMBI
IIPOBOJIHUKOB M KOHJIEHCATOPA, DHEPIUs IEKTPOCTATHYECKOTO OIS,

Tema 3. MaruuTsOoe 1ose

MaruutHoe nose B Bakyyme. MaruuTHas HHYKLHS, [IpuHIMI CyNnepro3niiu MariuTHEIX 110-
neii. Cuna Jlopenua u cuna Amnepa. 3akon Buo-Casapa-Jlanaca. [upkynsinus BekTopa mar-
HHTHOM HHYKIHH. 3aKOH MOJIHOTO TOKa (TeopeMa 0 UPKYIAIME MHYKIHH MarHHTHOTO [0/15)
B Bakyyme. MaruuTHoe nose B Beulecte. MaruutHoii MomenT aroma. MuKpo- MaKpOTOKH.
331{0]—] IMOJIHOTO TOKa (Tenpema O HHPKYIIALIHH HAlps;AKEHHOCTH MarHHTHOI'O IIOJ'LFI) B BCLIECTBE.
Hanpsk€anocTh MarHuTHOIO 110115 B BellecTBe. MaruutHas NPOHHIIAEMOCTD cpeibl. Muaykims
MArHHTHOTI'O 11OJIA B BEILECTBE.

Tema 4. DnexTpomaruuTHas HHYKLHSE

Onprr Papayes. Maranthstit notok. DJIC unaykuuu, OCHOBHOI 3aK0H HIICKTPOMArHUTHOH HH-
Jykuuu (3axon @apazest). BbIBoJI 0OCHOBHOIO 3aKOHA 3JICKTPOMAHHTHON MHAYKIIHH H3 3aKOHA
COXPAHCHHS SHEPIHH, a TAKKe HAa OCHOBE 3JIeKTpOHHOM Teopun. [Tpasuio Jlenna (3akon Jlenma).
SBnenne caMouHyKunu. MHayKTHBHOCTD. SIBjIeHIE B3aMMHOMN HHIYKIHNL. DHeprusi MarHuTHO-
ro nojst. Tok cmeutenus. DnexrpomaruutHoe none. Cucrema ypasHeHnit Makcsenna.




Paznen IV. Onruka

Tema 1. 'eoMeTpuyeckas ¥ BOJIHOBAsS ONITHKA

[Iposonbuele u monepeunsie Bosabl BosnHopoit ¢pont. Bonnosoe ypasuenme. ®azosas cko-
POCTh. DIIEKTPOMATHUTHAS NIPHPOJA cBeTa. BoiHOBbIE ypaBHeHHs s 5JIEKTPOMArHUTHOI'O IMO-
NI, DHEPrus 5NeKTPOMArHHTHBIX BOJIH. XapakTePHCTHKH CBETOBOH BOMHBL ONTHYECKAS IUTHHA
nyt. Onruyeckas pasHOCTh X0Ja. 3aKOHBI TEOMETPHYECKOH ONTHKH. [Tpunnun Toiirenca.
[punuun cyneprnosuimu. KorepeHTHOCTD. WUnrepdepenis Bonu. Jlndpaxmus csera. Illkana
3NEKTPOMArHUTHBIX BOJIH.

Pasnen V. OcHoBbl KBaHTOBOI H aTOMHOIT Gu3HKH

Tema 1. KanTtoBas ontnka

Tennosoe n3nyyenne. XapaktepucTHKH TEILIOBOrO U3IyYeHHs1. ADCOIIOTHO YepHOe Teno. 3akoH
Kupxroga. 3akon Credana—bonbimana. 3akon Buna. ®opmyna Penes-/Ixunca. Vaprpaduoste-
ToBas Karactpoa. ['unoresa ITnanka. ®otosddext. Vpasrenue Ditninreiina us Goroaddex-
ta. Potonsl. Dddexr Komnrona.

Tema 2. Ctpoenne atoma no teopun Bopa

SlBrenus, MOATBEPIK/IAIONINE CIIOKHOE CTPOCHHE aToMa. CriexTpasbHble 3aKOHOMEPHOCTH W
(Gopmyna bamemepa. Mojens atoma Tommncona. Ompir Pesepdopna mo paccesnuio a-yacruir.
Mogens atoma Pesepdopsa u ee negocrarkn. Iocrynars: bopa. Atom Bozopona. Criextp atoma
BOJI0pO/1a.

Tema 3. Bonnossie coiicTBa MUKpOYACTHIL

['nniotesa sie bpoting. Jludpakuus peHTreHoBCKHX nydeil Ha Kkpucraiuie. Popmyna Bynspa —
Bporra. DxcriepuMenTanbHOe OATBEP/KIEHNE CYILECTBOBAHMS BOIH JI¢ bpoitis. Oneir Jlesuc-
cona u Jlxepmepa. CooTHOIIEHHE HEONPeIEICHHOCTEI].

Tema 4. Ypasuenne Ilpeannrepa

BoJinoBas GpyHKLMs, ee CBOHCTBA H CTATHCTHYECKHIA CMBICII. Hecraunonaproe ypasuenue [llpe-
aunrepa. CranuonapHoe ypasuenue [lpenunrepa. YacThua B OTeHIHATBHON sMe. [Tpoxosxe-
HHC YaCTHIBI Y€PE3 NOTEHIHANBHBIH Dapbep. KBaHTOBEIH rapMoOHHUYECK Ui OCIHILIATOP.

Tema 5. AtoMm BosOpOJIA

Ypaeuenue lllpenunrepa 1is snektpona B atome Bogopoza. nasmoe, OpOHTAJILHOE M MArHHUT-
HOE KBaHTOBBIC uHcia. KBAaHTOBAHHE SHEPIMU M MOMEHTA MMIIYIIbCA HIEKTPOHA B ATOME BOJIO-
poaa. Cniektp atoma Bozopoza. [Tpasuno oréopa.

Tema 6. MHOT02J1€KTPOHHBIH aTOM

OpOuTabHBIH MOMEHT UMITYJILCA M MATHUTHBIH MOMEHT anekTpona. CoOCTBeHHBIH MexaHuye-
CKMH MOMEHT MMITY/IbCca WIeKTpoHa (ciiui). ClIMHOBBIH MATHUTHBIH MOMEHT ssekTpona. Crimuo-
BOC H MArHHTHOE CIIMHOBOC KBaHTOBbIC uncaa. Onsir [lTepna u ['epnaxa. [punimn sanpera Ta-
yim. Ilepnosmueckas cucrema sieMeHToB Meneneesa.

Tema 7. OcHOBBI QU3HKH aTOMHOTO sIpa

XapakTepHCTHKH aToMHOro sapa. Mozgenu sytep. Macca u sHeprus csizu Anpa. fnepHsie cHIBL
CuilbHOE s1epHOe B3aNMO/IeHCTBHE. 3aKOHBI PaIHOAKTHBHOTO pacnaja. Anbda-, 6era- u ramma-
H3JIyYeHHE.

Coaepzkanne NPaKTHYCCKUX 3AHSITHIT 110 Ppuszuke

Paznen I. Mexanuka
Tema 1. Kunemaruka u AMHaMHKA TOCTYIATEIEHOTO IBHIKEHHS.
PaBHOMepHOE M HEpaBHOMEPHOE JBHKEHHE, YPaBHEHHE JBHIKCHHSL. JIBHIKEHHE 110 OKPYIKHOCTH.
3akonel Hptotona. PasuozeiictByiomas cun. Cuma TSOKECTH W Bec Tena. 3akoH BCEMUPHOTO TS~
FroTcHHUA.
Tewma 2. 3aKoHBI COXpAaHEHHS B MEXaHHKE.
Mmnysece Tena. 3akoH coXpaHeHns HMITYIIbca MeXaHHYeCKoii cucTeMbl. Knnernueckas u IOTEH-
IMajIbHas SHEPIUH. 3aKOH COXPAHEHHS IHEPIHH.
Tema 3. JIunaMuKa BpalaTeIbHOTO JIBHIKEHHSL.
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Mowment unepiuu. Teopema Illteiinepa. MomenT cumbr. MoMenT UMITYJIbCA. 3aKOH COXpaHCHHUsI
MOMEHTA HMITYJIbca. Y paBHEHHE AHHAMUKH BPAlATEIbHOTO JIBHIKCHHS TBEPJOro Tena.

Pasznen Il . OcnoBbl MOJIEKV/ISIPHOIT (PU3HKH H TePMOAHHAMHKH

Tema 4. MonekynspHo kuHeTHYECKAs TeOPHsi. [ a30BbIe 3aKOHbL.

YpaBHeHHE COCTOSHMS MACAIBHOIO ra3a (ypaBHEeHHe Knaneiipona — Mengeneesa). OcHoBHOE
YPaBHEHHE MOJIEKYJISPHO — KHHETHYECKOH Teopuu. YHCII0 cTeneneii cBOGO b MOJIEKYIIBL. Buyt-
PEHHSS SHEPIHsl HACATBHOTO rasa.

Tema 5. OcHOBBI TepMOAHHAMHKH

[lepsoe nauano Tepmoaunamuky. Ipumenenue [-ro navana TEPMOJIMHAMHUKH K H30IPOIIECcCam.
Bropoe nauano repmonunamuku. Tentossle asuratenn. KITJ] TerioBoro xBurates.

Pasjen 111, DiekTpuuecTBo 1 MarHeTH3M

Tema 6. Dnexrpuueckoe noue. 3aKOHBI MOCTOSHHOIO TOKA

3akon Kynona. HanpsskeHHOCTD ¥ HOTEHUMAT DJIEKTPOCTATHYECKOTO 110711, XapaKTepHCTHKH
JICKTPHUYECKOrO TOKA: IIOTHOCTh TOKA, CHIIA TOKA. Pa3HOCTH MOTEHIMANOB, HANIPSIKEHHUE, SIIeK-
Tpoasukyast cuta (IJ1C). 3akonst Oma u Jlxkoyis-Jlenna.

Paszies V., OcHoBbI KBAHTOBOI 1 ATOMHOIT pu3HKN

Tema 7. Ctpoenue atoma 1o Teopun bopa

®otousl: Macca, HMITyJIbC, sHeprust. [loctynarer Bopa. Atom Botopoia. CriekTp aTtoma BOAopo-
na. Gopmyna bansmepa.

Tema 8. BoiiHOBbIE cBOMCTBA MHKPOYACTHIL

I'nnoresa ne bpoiing. Coorromenne neonpeenennocTeii. YacThia B MOTeHIHATBHOI SMe.
Tema 9. Ctpoenue aroma

Ypasuenne Illpenunrepa juist s1ekTpoHa B atome Boopoja. | nasHoe, OpOHTATBHOE U MArHuT-
HOC KBAHTOBbIC uucia. OpOMTalIbHBI MOMEHT HUMIYIbCA M MATHUTHBIH MOMEHT 3JEKTPOHA.
CnuHOBBIE MOMEHT MMITYJIbCA M MACHUTHBIN MOMEHT anektpona. [lpunuun ITaymu. 3acrpoiika
3JIEKTPOHHBIX 000JI0YEK.,

Coaepxanne 1adopaTopusIx 3ausTiii no pusnke
Pasnen 1. Mexanuka
JlaGoparopuast pabora Ne 1-0. M3yuenne teopun MOTrPENIHOCTEH.
JIaboparopuas paGora No 1-5. V3yueHne AMHAMHKH BPAIATEILHOIO ABHKCHHS TBEPJIOro Tena
JlaGoparopnas padora Ne 1-9. Omnpeienienue MO CABHTA METATOB METOIOM KPYTHIIBHbBIX
KoJeOaHmii
Pasjen I1. OcnoBbl MoeRYAsIpHOIT GH3HKH B TePMOAMHAMIKI
JlaBoparopnas pabora Ne 2-2.  Onpenenene KO3 UIHEeHTa BI3KOCTH KUIKOCTH H uMcla
PeiiHosb/ica METOI0M NAMAIOIIEro B KUAKOCTH MIAPHKA
JlaGoparopnas pabora Ne 2-7. Onpenenenne nokasares aquadaro. BO3/1yXa
Paznen 111 DiaerTpuydectBo 1 MArHETH3M
Jlaboparopuas paGora Ne 3-1. Usyuenue anexrpuueckoro nosis
Jlaboparopuas pabora Ne 3-3. MoctoBoii MmeTon u3mepenuii
Jlaboparopnas pabora No 3-8. Msyuenue sisienue 3JICKTPOIIPOBOJIHOCTH M OINpe/Ie/IeHHe Ylelhb-
HOTO COIPOTHBIICHHS MeTa/lla
Pazjen IV. Onrnka
JlaGoparopnas padora Ne 5-3. Onpezienenue JIHHBI CBETOBOM BOIHBI ¢ TOMOIIBIO konen Hero-
TOHa
JlaGoparopuas paGora Ne 5-5. Omnpesenenue JUTHHBI CBETOBOM BOMHBI ¢ MTOMOLIBIO audpaxiy-
OHHOIi pereTKH
Paznen V. OcHoBBI KBAaHTOBOI 1 aTOMHOIT GU3HKH
Jlaboparopuas padora Ne 6-1. Onpezenenue noctosHHoil Credana-bonpimana
Jlaboparopnas paGora No 6-2. M3yuenue BHelnHero (doroappexra
Jlaboparopnas paGora Ne 6-3. OnpejieicHie pe3oHaHCHOrO MOTEHIHANA BO30YKIAEHHs aTOMa
merojsom Ppanka-I'epna




5. OUEHOYHBIE CPEACTBA VISl TEKYIIEIO KOHTPO.IS YCIIEBAEMOCTM,
IIPOMEKYTOUYHOMU ATTECTALIMH I10 UTOT'AM OCBOEHSI JAUCHUITTTUHBI
H YYEBHO-METO/JMYECKOE OBECIIEYEHUE CAMOCTOSITEJILHON PABOTBI

CTYJAEHTOB

S.1. Texymmuii KOHTPOJIL yeIEBaEMoCTH
Bonpoce jutst nposegenus PEHTHHI-KOHTPO.IsI
Peiiruur-xonrponn Nel
Mexanuka
1. Mexannueckoe aBuKeHHE Kak npoctenmas popma mBrkeHust Matepun. Ilocrynarenstoe u
BpalarenbHoe asuikenne. Cucrema orcuera. Paguyc-Bektop.
2. Qusuyeckue Mozenn. MaTtepraibHas TOUKa. Tpaexropus. Iyt u nepemerenue.
3. Ckopoctb. PaBHOMepHOE 1 HCPaBHOMEPHOE J/IBMIKEHHE. YcKopenue. TaHreHmmannioe u HOp-
MaJIbHOE YCKOPEHHSI.
4. lsuxenne 110 okpyxHoctH. CBsshb MEIALY JIMHCHHBIMH M YIJIOBBIMH KMHEMATHUYECKUMH Be-
JIMYUHAMH,
5. Ilepsbrii 3axon HeloToHA U MOHsATHE MHEPLHAIBEHOM cucTeMbl oTcyeTa. Bropoit 3akon Helo-
TOHA W IIOHATHE CHJIBL, MACChl M UMITYJIbCA. Y paBHeHHe ABHKenus. Tperhii 3akon HeroTona.
6. Mmynbe Tena. 3aKoH COXpaHeHHs HMITY/IbCa MEXaHHUCCKON CHOTEMBL.
7. Mexanuueckas sueprusi. Pabota. Mownocts. KnHeTHueckas i moTeHImHaibHas SHEPruu.
8. IMousTre aGeomoTno TBep10ro Tesa. MoMenT uHepuuu tena. Teopema IllTeiinepa.
9. MomenT cuitbl. MOMEHT uMITyJibca. Y paBHEHHe MOMEHTOB, YpaBHeHHE BpalaTelLHOro JABH-
JKEHHS TBEPJIOTO TEJIa OTHOCHTEILHO HEIOABHAKHOM OCH.
10. 3akon coxpanenus MexaHnJeckoil 3Heprum.
11.I'apmornyeckue xonebanus u X XapaKTePUCTHKH. Huddepenunansuoe ypasuenue rapmo-
HHYECKHUX KOJIeDaHuii U ero peuienue.
12. Mexanndeckie rapMoHHueckne Kojebanus Ha [IpUMepe NPYKUHHOTO MasTHHKA. CKOpoCcTh
H YCKOpeHHE rapMoHnyieckux kosneOanuil. [loanas sueprus xosnedanuii.
13. YpaBreHue cBOGOHBIX 3aTyXAIOUMX KoJeOaHUil H ero pemenue. Koapduunent u jgexpe-
MEHT 3aTyXaHHsl.
14. YpaBuenue BLIHYKICHHBIX KOJeOaHUIH H ero petieHue. AMILINTYIa U (hasa [P BBIHYK/ICH-
HBIX MEXaHMYCCKHUX KoJieDannax. Mexanuueckuil pezonac.
OcHOBBI MOJIERY.ISIPHOIT GU3HKH H TEPMOIHHAMUIKH
I. OCHOBHBIE NOTOKEHHSI MOJIEKYIAPHO-KHHETHYECKOH TEOpHH BellecTBa. MHKpO- U Makpoco-
CTOSIHUSI CUCTEMBL,
2. [lousTne uaeanbHOro raza. ONBITHBIE 3aKOHBI HEATLHOTO T34,
3. YpaBHeHHE COCTOSHUS WACATBHOTO ra3a (ypaBuenne Knaneiipona — Menjeneesa).
4. JlaBnenue raza ¢ TOUKH 3pEeHHs MOJICKYIISIpHO-KHHETHYECKOH Teopun. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO — KHHETHUYECKOH TEOpHH.
5. Hucno creneneit cBOGOBI MOIEKYTbI. BuyTpennss sHeprus ujeanbHoro rasa. 3akon paBHoO-
pacnpeiesieHust JHEPTHH 110 CTEMEHIM CBOOOIbI.
6. OCHOBHBIE TEPMOJIMHAMUYECKHE [TOHATHS: BHYTPEHHSS dHeprus, pabora, Teruiora. YpasHe-
HHE MEPBOIro HaYa1a TePMOIHHAMHUKH.
7. Tenno&mkocTs, 3aBHCHMOCTD TEMIOEMKOCTH HACATILHOTO I'a3a OT BIA nporecca.
8. Annabaruveckuii npouecc. Ypasuenue Ilyaccona.
9. Bropoe nauano tepmonnamukn. O6patimeie u HeoOpatumele poueccsl. Kpyrosoii nporece
(LIHKIT).
10. Tennosbie neuraremu. KI1J{ Terosoro asurares.
Tecr 1.
1. Ecin aBromMoOuiib nipoexan 45 kM Ha BOCTOK, a 3arem 20 kM Ha 1or u 60 KM Ha 3anam, 10 Mo-
AyIIb BEKTOPA NepeMeleH st aBToMoOnIIs paBeH
a.25wm b. 125 m c.20 m d.35m



2. MOMEHT UMITYIIbea MATEPHATILHOM TOUYKH MOKHO onpeaenuTs 1o Gopmyie

a. mvr b. Iw c. my d. mr’
3. UMnysibe MartepuaibHOi TOUKH H3MEHSeTCes 110 3aKOHY p = 101§ + 31 (xkr-m/c). Moayinb cu-
nbl F (B H). aeiictByromieii na TOUKy B MOMEHT BpeMeHH [ = 4 ¢, paBeH

a34 H b. 40 H c.26 H d.56 H
4. Marepuanbnas Touka Maccoii 1 1. Haxousmascs Ha PACCTOSIHUM 5 CM OT HEMOABHKHOI OCH.
BPALACTCs BOKPYT Hee ¢ HHeHHOi cropoetbio 100 eM/c. MoMenT uMyiibea Touky. BbIpaiKeH-
HBIH B eiHunax cuctemsl CU, pasen

a.2x10% kexm’e’ b, 5x107° krxme’! ¢. 2x107 krxm’c”! d. 5x107 krxm’e™!
5. Ha kpato spauaiomueiics n1aropmsl CTOHT YET0BEK, CIH O NepeHIeT B UeHTp Niaatdopmbl,
TO €€ YIIIOBasi CKOPOCTh

a. YMEHBIINTCS b. He uzmenuTes C. YBEJIHIUTCS
6. Tesio BpauaeTess ¢ yrioBbIM YCKOPEHHEM PABHBIM 5 pa/c’, ero Moment HHEPLHH paBeH 10
krm®. Teo BPALIACTCS MOJL ACHCTBHEM MOMEHTA CHIIbI PABHOTO

a. 0.5 Hxm b. 2 Hxm ¢. 50 Hxm d.500 Hxm
7. B cootetcTBHM ¢ 3aKOHOM paBHOMEPHOrO pacnpe/le/icHus HUEPrun no CreneHsM cBobO b
CPCAHIS KHHETHYCCKAs SHEPIHs MOJICKYIIBI HACATBHOTO rasa 1pH Temmneparype 7 paBua i/2kT.
3nech i = ny + gy + 20, THE A fgp M Mg — YHCIO CTeIeHeH ¢BOOO/IbI MOCTYNATENLHOTO. Bpa-
IATETBHOTO U KOICOATE/ILHOIO JIBHKEHHI MOJIEKYIbL. [IpH YCI0BHH. UTO HMEIOT MECTO TOMLKO
HOCTYNATEILHOS 1 BpAllATCAbHOE ABHKEHHE, Ul rejius (He) uncno i paBHo

a. 7 b. 3 c. | d.5
8. Kako# u3 npuBeeHHbIX (OPMYIT OMHCHIBACTCS aMHaA0ATHICCKIL nponecc?
a. PV = const b. PV = const ¢. PV=const d. P = const

9. Ky/a pacxoxyeres tenjiora B mpoliecce HarpeBanus rasa HPH ITOCTOSAHHOM JIaBJIeHHH ]

a. Ha M3MCHEHHEe BHYTPEHHEH dHEPrun rasa

b. Ha cosepruenne razom paGoThl

C. HA M3MCHCHHE BHYTPEHHEN SHEPIrHH 1 COBEPIICHHE ra3oM paboThI

d. Terutora He pacxoayeres
10. KITJ| mukna Kapro pasen 60%. Ecin wa 20% YMEHBIIUTL TEMIIEpaTypy Harpesareis i Ha
20% ysemmuurs Temieparypy xonoauibhnka, KI1J1 (B %) JIOCTHTHET 3HAYCHMUS

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

Peiirunr-konrtposan Ne2

DIEKTPHYCCTBO H MATHETH3M
1. 3akon Kynona. Hanpsokennocets snektpocrariueckoro nojst. [Tonsitie 3JICKTPOCTATHYECKOTO
nosst. [IpuHIKI Cynepro3nimu 1eKTPHYECKHX MOeH.
2. llotok nanpskennoctu. Teopema Naycca s 3JICKTPOCTATHYECKOTO 10711 B BAKYYME,
3. llorenuman 31€KTPOCTaTHIECKOTO MO, PasHOCTh MoTeHIHAoB. PaboTa CHil ANIEKTPOCTATH-
YECKOTO OISl
4. LnpKyssiins HaNpsKEHHOCTH 3IEKTPOCTATHUECKOTO OIS, Y CI0BHE MOTeHIHATLHOCTH 3Iek-
TPOCTATHYECKOrO 1107151, CBSI3b MEXKIY TOTEHIHATIOM M HAPIKEHHOCTBIO AIICKTPOCTATHYECKOTO
noJs.
5. DnekTpuyeckuii 1unons. Junonsusiii Moment. [ToTenmuan u HarpsKEHHOCTD TOJISL [MITOJIS.
6. JlnonekTpuyeckas BOCIPUHMUYHBOCTD BEIICCTBA. Teopema I"aycca jis snexrpuyeckoro mosis
B JIMIIEKTPHKE.
7. DyekTpHuecKoe cMelueHue (dIeKTpHyiecKas MHJYKIWHA). JIuosexTpuyeckas npoHUIaeMOCTh
Cpebl.
8. DIIEKTPOEMKOCTh YEAMHEHHOTO MPOBOIHUKA, CHCTEMBI IPOBOTHUKOB M KOHJICHCATOPA.
9. DnexTpuueckuii TOK M YCIOBHS €ro CyIecTBOBaHHA. PasHocTh MOTEHIIHAIOB, YIEKTPOABH-
AKyIHIas CHIla, HaMpsIKeHUe,
10. MaraurtHoe nosie B Bakyyme. MaruuTHas MHIYKIMS, [IpuHIMN Cynepno3suunn MarHHTHBIX
nosieit. 3akon buo — Casapa -Jlannaca.
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11. JIBikenne 3apsikeHHBIX YACTUIL B 3MEKTPHUYECKHX M MArHHTHBIX Homsx. Ciia Jlopenna u
cuila Amrepa.
12. 3aK0H MOJIHOTO TOKA JUIsl MATHUTHOTO OIS B BEIIECTRE. HanpssxeHHOCTH MATHHTHOTO TOJIS.
MaruuTtHas 1poOHUIAeMOCTh Cpe/ibl. MIHAYKINS MArHHTHOTO MOJIS B BEILECTRE.
13. Onbir @apanes. Maruuthplii notok. DJIC uuaykuuu. OCHOBHON 3aKkon 5JIEKTPOMArHUTHOMH
uuaykuud. [pasuio Jlenua.
14, CaMOMHIYKITHS U B3aUMOMH YKIIHSI. WunyktuBHOCTD.
15. DnexrpomarnuTtroe nose. Cucrema ypasHenuii Makcpera.
Onruka
1. IlpozosibHbie 1 nmomnepetnble BOJHbL ['apMOHHYECKHE BOIHBI M X XapakTepucTHku. BosHo-
BOH ()pOHT.
2. Bornogoe ypasuenue u ero petnenne. ®azosas CKOPOCT.
3. DneKTpOMarHuTHas NpUpoja CBETA. BOIHOBbLIE YPaBHEHHs JUISA 3IEKTPOMArHUTHOIO [10JIS.
XapakTepHCTHKH CBETOBOI BOJIHBL.
4. Ilpunuun [olirenca. 3akoHbI OTpaKeHHs U NpelOMIeHHA. AGCOMOTHDL H OTHOCHTE BHbI
nokasateli npenomieHus. Ilonnoe BuyTpennee otpaxkenue.
5. KorepenTHOCTH 1 MOHOXPOMATHYHOCTE CBETOBBIX BOMH. OITHUYECKAs UTHHA nytH. OnTuye-
CKast pazHocTh Xoaa. Murepdepenius o,
6. Hpunumn Noiirenca — ®penens. Meton son Operels. [Ipsmonuueiinoe pacnpocrpanenue
ceeta. Jludpaxuus Openens.
7. udpaxuns OpayHrodepa oT 6eCKOHEUHO [UTHHHOI NPSAMON IHE/IM U Ha OJHOMEPHON [TH-
(pakHOHHOI perueTke.
Teer 2.

1.Cunosbie JuHyn H DJICKTPOCTATHYUCCKOI'O 11013

a. Haumnaiores na otpunarensusix sapsax

b.JIunus, kacarenbHas K KOTOPO# B Kaz10i TOUKe COBNAIaET ¢ BEKTOPOM HATIPAIKEHHOCTH

¢. Haunnaiores Ha noiokuTebubIX 3apsiax

d. I'eomeTprueckoe MecTo TOUCK. MOTCHIHANB KOTOPBIX PABHAI
2. lloTeHuual aneKTpoCTaTHYECKOro MoJis

a. DHepreTuUecKas XapakTepHCeTHKA YIEKTPOCTATHYECKOro 10Jis

b. Cusosas XxapakTepucTHKa H1EKTPOCTATHUCCKOTO T10J1s

¢. Paen pabote. copepimaeMoii 3MeKTPHUCCKHUMH CHIAMH 1IPH MTePEMELICHHH eMHITHOTO

[MOJIOKHTENILHOI'O 3apsi/ia U3 JAHHOH TOUKH 110151 HA 0eCKOHEYHOCTh

d. PaBen 3apsy. co3aaomemMy »1eKTpOCTATHUCCKOE [OJIe
3. Eciu cuna Toka, npotekaioniero yepes nporoauk, 400 MA. a HalpsKeHUE Ha KOHLAX 1po-
pojnKka 5 B. to COIPOTHBJICHHE [TPOBOJIHUKA PaBHO

a. 1.25 Om b. 2 Om ¢. 80 Om d. 0.08 Om
4. MaruuTroe nose

d. cozJlacTes JABHIKYIIIMMHCH U ITOKOSIIHMHCS 3dpsiiaM i

b. cosaeTes TONLKO HOKOALMMUCS 3apsIaMu

C. COBIACTCS TOJIBKO JIBIAKYLIMMH 3apsiilaMn
5. Cuuta TOKa, NPOTEKAIONIET0 B KATYIIKE, H3MEHAETCs 110 3aKony / = Ssinl 001, e HHIYKTHB-
HOCTB KaTymkn L=10 MI'H, TO MArHUTHBIH HOTOK, IPOHU3BLIBAIOINIT KATYILKY. H3MEHSETCA 10
JAKOHY

a. ® = 0.05sin100t c. ®=-0.05sin100t

b. @ = 0,05¢0s100t d. @ =-0.05¢cos100t
6. CK;I&U{BIH&[O'I‘CS[ JABA 'AapMOHHYECKHX KomeOaHs OJIHOTI'O HAIIPAaBJICHHS ¢ OJJHHAKOBBLIMH nepH-
ofamu. Pesyibrupyioiee konebanue HMeeT MUHHMAILHYIO aMILIHTY/1y PH Pa3HOCTH a3z, pas-
HOH

a. /2 b. T4 c. 0 d.z
7. Kakne U3 nepeumcientbix CBOHCTB XapakTepHbl JUIS YIeKTPOMATHHTHBIX BOJIH

d. BOJIHBI ABJISIIOTCS! TTOHCPEHHBIMH
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b. BOAHBI SIBIAIOTCS POIOTLHBIMH

C. BOJIHBI MOT'YT PaclipOCTPAHSITHCS B BAKYyMe

d. [TPH PactnpoCcTpaHCHUM BOJIH HTPOHCXOJIT KoJeOanns HACTHIL Cpe/ibl
8. UeMmy paBeH nokazareib MpesoMIACHHS Cpeibl 17

d. OTHOLICHUK) CKOPOCTH CBETa B BaKVyMe K CKOPOCTH CBeTa B cpeac

b. oTHOMmIEHHIO CKOPOCTH CBETA B CPEIe K CKOPOCTH CBETA B BaKkyyme

C. OTHOUICHHIO aMILTUTY bl BOJIHBL B BAKYYME K AMILTUTY/IE BOJIHBI B CPEIe

d. naoTHOCTH Cpesbl
9. Unrepdepentineii ceta HazniBacTest sBICHHe

d. OTKJIOHCHHS CBETA OT NPAMOJTHHEHHOIO PaCHpOCTpaHeHHS

b. nanowxenns KOICPCHTHBIX BOJIH H nepepacrpeneiIcH st Hx SHEPI'HH B [IPOCTPAHCTRE

C. pacCesaHms cpeta HCO/HOPOJHOCTIMH Cpe/ibl

d. paznoxkenus 61010 ¢BeTa B CHEKTP
10. B skutkoeTsax u razax pacnpocTpansiores

. TOJILKO MPOJI0JLHBIC BOJIHDI

b. TonLKo [MOMCPCHHBIC BOJIHEI

C. NPOAOJILHBLIC H HNOTICPCHHBIC BOJTHBLL

Peiirunr-konrpoas Ne3
OcHoBbI KBAHTOBOIT B aTOMHBOI Gu3HKH

1. TennoBoe u3iaydenne. XapakTepHCTHKH TEILIOBOIO n3JIydyeHus. ADCOMIOTHO YepHOE TENO.
3axon Kupxroda.
2. 3axon Credana-bonbimana u 3akon Buna. Pactipenesnenne suepruu s creKkTpe abcoMOTHO
deproro tena. Gopmyna  Pases-/Dxunca. Yiabrpaduonerosas karactpoda.
3. KBanrosas runoresa u popmysna [1nanka
4. Brewmnuit hoToanexrpruyeckuii 3G PekT 1 ero 3aKkonsl. GOTOHLL.
5. Mozens atoma Pesepdoppa. [Toctynatsr Bopa. ATom BOJIOPO/IA.
6. I'mnotesa jie Bpoiing. DKrernepuMeHTaNBHOE TOATBEPIKICHHE BOJTHOBBIX CBOHCTE MHKpOYa-
CTHLL,
7. CooTHOLIEHHE HEOIIPE/IeIeHHOCTE].
8. Bonmosas dynknms, ee cpoiictBa u cratucruueckuii embicn. Hecrammonaphoe ypaBHEeHHE
IIpeaunrepa.
9. Cranuonapuoe ypasuenue Illpeaunrepa. Yactuna B noTeHuHanbHoil ave. KBanToBbIi rap-
MOHHYCCKHH OCLIHILIATOP.
10. Ypasuenue I[lpeunrepa mwis anekTpona B atoMe Bojopoaa. [iasHoe, OpOHUTAIBHOE M Mar-
HHTHOE KBAaHTOBBIE YMCIIA.
I'1. KBaHToBan1e 3Hepruu 21eKTpoHa B atoMe Bogopoaa. CleKTp aToMa BoAopoJia.
12. Opburanbuplii MeXaHHUYECKHiT  MATHUTHBIA MOMEHT HJ1EKTPOHA.
13. CobeTBeHHBIH MEeXaHHYECKHIT MOMEHT HMIY/IbCaA 3NEKTPoHA (cruH). CIHHOBBINH MarHUTHLIH
MOMEHT 5eKTpoHa. CIIHHOBOC M MAarHMTHOE CHHHOBOE KBaHTOBblE uucia. Onprr lltepHa u

['epnaxa.
14, Ilpuriwn 3anpeta [Taymu. [Teproauueckas cuctema aementos Menieneesa.
15. Xapaktepuctuku aromuoro sijipa. Mozenu atromuoro sypa. Macca u 9HEPIrusl CBSI3M siIpa.
16. 3aKoHbI pagmoakTHBHOTO pacnajia. Anb(pa-. Geta- U raMMa-u3JydeHHe.
Tecr 3.

1. Temmeparypa aGcomorno ueproro tena T = 6000 K. Ecin Temmeparypy Tena YMEHBIIHThH B 2
pasa, TO SHEPreTHYCCKast CBETUMOCTh a0COMIOTHO YE€PHOTO Tea

1) ymensinTes: B 4 pasa 3) yBenuuuTes B 2 pasa

2) ysenuuntes B 16 pas 4) ymenntuures B 16 pas
2. Ecsn JuiMHa BOJTHBI, COOTBETCTBYIOLIAsE MaKCHMYMY H3JIyYCHUS YMeEHbIInach B 4 pasa, To
Temrieparypa abcooTHO YEpHOTO Tella
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1) yBenuuunacse B 2 pasa 3) yBesuunace B 4 pasa

2) ymenbimiacs B 4 pasa 4) yMeHblMIach B 2 pasa.
3. Ecin 3auepHeHHyIO MIIACTHHKY, HAa KOTOPYIO MAaeT CBET, 3aMEeHUTh Ha 3CPKAILHYIO TOMH Ke
MJIOIIA/IU, TO CBETOBOE JIaB/ICHHE

1) ocTanercs Heu3MeHHBIM;  2) YMEHBIIHTCS B 2 pasa; 3) yBemuuuTes B 2 pasa.

4. DJICKTPOH B aTOMe MepPexXOAUT M3 BO3OYKICHHOIO COCTOSHHS C SHEpruel L B OCHOBHOE
cocTosiHme ¢ dHepruei £y, [Ipu stom nenyckaercst poron. Macca uenyuennoro (oToHa paBHa
£, _on 2) E, TE| 3) E - E, 4) En _EE 5) E, +E”.

¢ & he he ¢
5. Hacrora najaromiero Ha (OTOIEMEHT H3ITYUeHHs YMEHbIIAeTCsI BABOE. Bo CKOIBKO pas Hy k-
HO H3MEHHTh 3a/ICPIKUBAIONICE HANPSKEHHE, e paboToil BBIXOAA HIEKTPOHA W3 marepuasa
(orosnemenra MmoxHO npenedpeys?

1)

1) yBenuuuts B 2 pasa;  3) yBeJIMUUTS B J2 pas; S)ocTaButh 63 H3MEHEHHI.

2) yMEHBIINUTE B 2 pasa;  4) yMeHBIUTH B v/2 pas;

6. Ilpu 3amene ojiHOrO MeTa/LIA APYTUM JUTHHA BOJHDL. COOTBETCTBYIOLIAs KPACHON rPaHuULe
(oroaddexra, ymenniaerca. PaGora BbIxo/a [u1st BTOPOI'O MeTajljia 110 CPpaBHEHHIO ¢ paboToii
BBLIXO/Ia JIJIS TIEPBOTO

1) yBenmuunace; 2) YMEHBIINIACh; 3) HEe U3MEHUITACK.
7. OnpiTel CTONETOBA IO HCCIIEI0BAHUIO B3aUMOICHCTBHIS H3JIYYEHHS C METaIIaAMHU:

1) no3BosmIM onpeieuTh pasmeps! spa;

2) HOATBEPAMIIN KBAHTOBYIO IPUPOTY H3TYUCHHS:

3) HOATBEPIHIIM HANHYHE BOITHOBBIX CBOHCTB y 3IIEKTPOHORB,

4) MOATBEPMIIN THIIOTE3Y O AHCKPETHOM CHEKTpe SHeprin 5JIEKTPOHOB B aTOMax.
8. Onbithl @panka u 'epia 110 HCCIEAOBAHUIO IMEKTPHUECKOTO paspsijia B napax pTyTH:

1) no3BONMIIM ONPEIeTNTE Pa3Mepsl Spa;

2) MOATBEPAMIIN KBAHTOBYIO PUPOLY H3I1yUCHHS;

3) NOATBEPHIIN HATHYHE BOJTHOBBIX CBONHCTB y 3IEKTPOHOB;

4) NOATBEP/MIIN THITOTE3Y O AMCKPETHOM CHEKTpe SHEPI'HH JIEKTPOHOB B aTOMAX.
9. Ha pucynke n3o0paxeHbl CTalMoOHapHble OPOUTI aToMa BOJ10po/ia cornacHo mMozaenu bopa, a
TAKIKE YCIOBHO M300PAXKCHBI IEPEXO0Ib] AIEKTPOHA ¢ OHOI CTAIMOHAPHOI OPOHTHI Ha JIpyryto,
CONPOBOIAIOIHECS H3ITYICHHEM KBaHTa dHepruu. B ynabrpaduoneropoii obnactu cnekrpa st
NEPeXOAbl aioT cepuio Jlaiimana, B BHAMMON — cepuio Banbmepa, B nu(pakpacHoii — CEpHIO
[Namena. HanGonpineii yactote kBanTa B BHAMMOIT 06nacTH CIIEKTpa COOTBETCTBYET MEpexo/l

I)n=4—>n=3
2)n=3 —>n=2
3)n=5—n=2
= 4yn=5—->n=1
10. B Teopun bopa panuyc n-oii kpyrosoi opGHThI 1eKTpoHA B aToMe BOJIOPO/Ia BBIpasKaeTest
depe3  paauyc neppoi  opOuthl  opmynoii:  r = -n’. OnpenenuTe. Kak M3MEHSETCH
KHHCTHYCCKAA SHEPIUsl ICKTPOHA IIPH N1EPEXOIe ¢ TpeThell OpOUTHI Ha TIepBYIO.
1) yBenuuusaerces B 9 pas 3) yBenuuuBaeTcs B 3 paza 5) He MeHseTcs
2) ymeHsblIaeTces B 9 pas 4) ymenbinaercsi B 3 pasa

11. Onprrer leBuccona u Jxepmepa no audypakimi Ha KpUCTa/IaxX:
1) mosBosmIH onpenenuTh pasmMepsl Spa;
2) NOATBEPAMIH KBAHTOBYIO [IPUPOJTY H3JTyUCHHS;
3) NOATBEP/IMIN HAIMYHE BOIHOBBIX CBOHCTB y SIICKTPOHOB,
4) OATBEP/INIIN THIIOTE3Y O JIUCKPETHOM CIEKTPE IHEPrHit 9/IEKTPOHOB B aTOMax.
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12. CpaBuuTe 1nny BostHBI 1€ Bpoitst % AUt mwapuka Mmaccod m = 0,2 r ¥ npoToHa Maccoii
I.'?

m = 1,67-10™ kr, nMerOMmX 0/HHAKOBbIE CKOPOCTH.
1) 6,57:10% 2)8,35:10°% 3)6,57:10°% 48,3510
13. Craunonapubiv ypasuennem llpemunrepa s 3JIEKTPOHA B BOJOPOI0TI0I00HOM aTOME $IB-
J€TCs ypaBHEHHE
1) d_iy{ P 2.':1
d'x R’

9 7
.?.] V’_-'U; + ﬁ[ E +_]— . Ze ]U} =)

h’ dre, r

Ey=0

'l.‘-

3) Vi + Zm(g__ Eff_]w -0

4) V:(;f+%5w=0
2

14. Econ y — GyHKIHS nMeeT BUL, YKazaHHBI Ha PHCYHKE, TO BEpOSATHOCTb OOHAPYIKHUTD JIEK-

J
TPOH Ha y4acTKe ) €XL - Ppasia

v 4 D %
/\ 25
| DR

15. B KaKoM ciyyae sHepreTHUeCKuil CeKTp H1eKTPOHa CILTOMHOTH?

1) snekTpon B notexuuansHoi ave mupuHoit 1077 M

2) 2JIEKTPOH B aTOMe

3) 97IEKTPOH B MOJICKYJIE BOIOPOIA

4) cBOOOAHBIIT 2IEKTPOH.
16. MakenmanbHoe 3HaueHHE IPOEKIMH MOMEHTA HMITYJIHCA DJICKTPOHA, Haxo/sierocs B f-
COCTOSIHMH, HA HANIPABJICHUE BHELIHETrO MarHUTHOI'O 110151 PABHO

Dh; 2)20; 3)3h; 4)4h.
17. CKONBKO PasiHUHBIX COCTOSHUI MOKET UMETh DIEKTPOH € IMIABHBIM KBAHTOBBIM YHCIOM N =
4?

1)15;  2)48; 3)32; 4)54.
18. Onpestetth aToM, Y KOTOPOro B OCHOBHOM COCTOSIHUM 3AMOTHEHBI K,L,M—-cnonusN —
CJI0€ PacIofIOKeHbl 7 HIIEKTPOHOB,

1)Cl; 2)Ge; 3)Br; 4)Ti.
19. Yem menble sHeprus CBA3M spa. TeMm

1) 6onbine y Hero nedext mace;

2) MEHBIIYIO padoTy HYKHO COBEPLINTH, YTOOBI PA3IEIHTh ITO SAPO HA OT/ACIBHbIE
HYKJIOHBI;

3) GoJiblile SHEPrHU BIICTHTCS [P PACTIATE 3TOTO SPA HA 0T/ bHBIC HYKJIOHBI;

4) MEHbIIIE €ro YHEPrus MOKOsL;

5) MeHbIIe DHEPrUH BHIACAUTCS B peakIuu TEPMOSIEPHOTO CHHTE3a 3TOr0 sijpa ¢
JPYTHUMH AIAPAMH.
20. ITpu a-pacnasye

1) 3apsizt si/1pa He M3MEHMTCS, Macca s/1pa YMEHbIIACTCS Ha 4 a.e.M.;

2) 3apsizt siipa yMeHbIaeTes Ha 2e, Macca S1pa yMeHbIIAeTes Ha 4 a.e..:

3) 3apsi siapa yMeHblnaeTcs Ha 2¢, Macca sapa He MeHseTCs!:
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4) 3apsn spa ymenbinaeTcs Ha 4e, macca A/pa yMEHbIIIaeTcs Ha 2 a.e.M.
21. CkosbKo - 1 - pacnanoB AOKHO NPOH30MTH, YTOOB HECTAGMIBHLI H30TOM amepuIus
% Am TIpeBpaTHIICS B CTAGMIIBLHBIA H30TON BHCMYTa 3

1)8audp 3) 6ausp

2)%9aui3p 4)7au3p
22. Snpo azora '} N 3axBaTHio « -vacTuiy (;l—]e) H MCITYCTHJIO IIPOTOH. S1JIpo Kakoro siemMeHTa
o0paszoBanocs?

DYF  2)70 3)%5F H% 5N
23. Slnpo Gepwmust | Be, nornotus neittpon 1H | npesparaercs B aapo Gopa B . Kakas
YacTHLIA IPH 5TOM BbIOpackiBaeTcs?

p 2)n 3) a 4) e 5) ucnyckaercst  -KBaHT
24, B nopsaxke Bo3pacTaHMsi MHTEHCHBHOCTH (GynnamentanbHble  B3auMOICHCTBUS
pacnosiaraloTes CneyIommmM 0dpazom

1) ssiekTpomaruuTHoe, ciadoe, rpaBUTALOHHOE, CHITBHOE:

2) cnaboe, cuibHOE, FPABHTALMOHHOE, 1CKTPOMArHUTHOE:

3) 21IeKTPOMarHUTHOE, IPABHTALMOHHOE, C1a00e, CHIBHOE:
4) rpaBuTanMOnHOE, claboe, IEKTPOMArHHTHOE, CUITLHOE.

5.2. Ilpomesky Tounast ATTECTAUNSE 110 HTOTAM 0CBOCHMS M CIU I b (3K3amen)
Bonpoces k 9x3ameny
Mexannka
1. Mexannyeckoe nsusxenne. Marepuanbhast Touka. IloctynarensHoe u Bpallare/IbHoe IBHIKE-
nue, Cucrema otcyera. Pajuyc-BexTop.
2. Tpaextopus. [TyTs u nepementenne. Ckopocts. Pasnomepuoe u HEPaBHOMEPHOE /IBUIKEHHUE.
3. Tanrenunanpnoe u HopManbHOE yekopenmst. Bpamarensroe asmkenne. Knnemaruka Bpala-
TEJIBLHOTO JIBUIKCHHSI.
4. 3axons! HetoTona. Muepumasibible cHCTEMBI OTCYETA.
5. Umnyibe. 3aKoH coXpaHeHUs HMITYIIbea MeXaHHUYECKOIl CHCTEMBbL.
6. Mexannueckas sueprus. PaGora. MotsoCTs.
7. Kunetnueckas u noTeHUHaIbHAs YHEPIUN. 3aKOH COXPAHEHHS YHEPIruH
8. ABcomorHo TBepzoe Teso. MomeHT unepinu Tena. Teopema [Teiinepa.
9. MomeHT cuabl. MoMeHT umIlylbea. YpasHeHHE MOMEHTOB. VpaBHeHne nHMHAMHKH Bpaia-
TEJIBLHOTO ABUKCHHUSA TBEP/IOr0 TeIa OTHOCHTEILHO HEOABHIKHOM OCH.
Mexannueckue Ko/Jedanust i BOIHBI
10. "'apmonnueckue koneGanus n HX XapaKTePHCTHKH.
11. MexanuuecKkne rapMOHHYECKHE KOIeOAHNA: TIPY/KHHHBIA 1 MATeMATHUECKHIT MAsSTHHKIL
12. 3aryxaioune koneGanus. JleKpeMeHT 3aTyXaHHSL.
13. Bemyxaenusle konebanus. Pesonanc.
14. IIpoonbHBIe M noOTEpedHble BOMHEL [ apMOHHYECKHE BOIHBI H HX XapakTepUCTHKH. BoHo-
BOIt (ppoHT.
15. Bonnosoe ypasuenue. Mazoast CKOPOCT.
OcHoBBI MOJIEKYISIPHOIT PH3NKH H TEPMOAHHAMHKH
16. MoseKynIspHO-KHHETHYECKAs TeOpHsl HACAIbHOro ra3a. CTaTHCTHUCCKHH | TEPMOJAMHAMH -
YECKHH METOJIBL.
17. OnbITHBIE 3aKOHBI HACATBHOTO raza. Y paBHeHHEe COCTOSHUA HICATLHOTO rasa.
18. OcHoBHOE ypaBHEHHE MOJIEKY/ISPHO-KHHETHYECKOH TeOPHH HACATBHOIO Ta3a.
19. Yueino creneneit cBoGo 1bl. 3aKOH paBHOpPACTIPEIe/IEHHS SHEPIHHL. BuyTpennss sneprus uie-
AJILHOTO rasa.
20. Pacnipenenienue Maxcsea. Cpeanue cKopocTH MOJIEKYL.
21. bapomerpuueckas (popmyia. Pacnpenencune Bonbumana.
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22. OCHOBHbIE TEPMOIMHAMUYECKHE IOHATHA: BHYTPEHHSSA sHeprus, paboTa, TernjaoTa, TernjaoemM-
KOCTb.
23. Ilepsoe nayaino tepmonunamuki. [IpuMenenne nepsoro Hauana TEPMOJIMHAMHKH K H30MPO-
eccam.
24. Ammabaruueckuii nporece. Vpasuenne ITyaccona.
25. O6patumble n HeoOpatuMble npouecchl. Kpyrosoii nporecc. Bropoe Havano TepMoanHaMu-
KH.
26. Teruiosbie apurarenn. Kosdduuuent none3noro eiicTBis TNI0BOro ABUrATESL.
DJIEKTPHYECTBO H MATHETH3M
27. Dnextpuyeckoe noxe. 3akon Kynona. HanpsukeHHOCTS 10111,
28. [ToToK BeKTOpa HANPSIKEHHOCTH HTEKTPOCTATHYECKOTO HOJISI. Teopema ["aycca.
29. lNotenunan. Pasnocts noteHnnanos. CBsi3b MekKly TOTEHIHATOM H HAIPSIKEHHOCTBIO HJIeK-
TPOCTATHYECKOTO HOJIS.
30. Dnexrpuueckuii aunons. JunoasHelii Moment. [loTenuman aumols.
31. Tuner monekTpuKoB. MoHHast, 91eKTPOHHAS i OPHEHTALMOHHAS noJjsipusauuu. [onspuzo-
BAHHOCTB.
32. Teopema I'aycca st 971eKTPHYECKOTO TOJIS B HANIEKTPHKE. DIEKTPHYECKOE CMEIICHHE.
33. DeKTPOCMKOCTD YEMHEHHOTO IPOBOTHHKA. Konnencaropst. EMkoCTh 1110¢K0T0
KOoHJecaropa.
34. Dnexrpuyeckuii ToK. DnekTpoaBKyuas cuna. Hanpskenue.
35. 3akon Oma. PaboTa u MouHoCTh TOKa. 3akon Jikoys-Jlenna.
36. MarnuThoe none. Cuina Ammepa u cuna Jlopenia.
37. 3axkon buo-Casapa-Jlannaca. [TpHHIMI CYNEpPIO3HIIME MArHUTHBIX MOJIEI,
38. Llupxymsiiuus BEKTOpa MArHUTHON HHAYKIMH. [T0TOK BeKTOpa MarHHTHOI HHAYKIMH. Teo-
pema ["aycca y1st MarHUTHOTO 1OJIS.
39. DnexkrpomarnutHast uHAyKums. CaMousayKins. OCHOBHOMH 3aKOH NEKTPOMArHUTHOMH HH-
aykuuu. Ipasuao Jlenna.
40. Cucrema ypasuennii MakcBesia. DJieKTpoMarHuTHOE [0JIe.
Onruka
41. 3aKOHBI OTPAKEHMUS U IIPETOMIICHHS JIEKTPOMATHHTHBIX BOJIH. AGCOIOTHDI M OTHOCH-
TeJbHBII MOKasaTenu npejomieHnsd. [TonHoe BHyTpeHHee 0TpaKeHHe.
42. KorepeHTHOCTh  MOHOXPOMATHYHOCTb CBETOBBIX BOMH. ONTHYECKas JUTHHA [TYTH. Unrep-
(bepenmus crera.
43. lpunumn Noiirenca- ®penens. Meton 30u ®peners.
44. Mudpaxuns Opayurodepa. JluppakiuoHHas pererka.
OcHoBbI KBAHTOBOIT H ATOMHOIT GH3HKH
45. TennoBoe n3nyuenne. XapakTepUCTHKH TEILTOBOIO H3IyYeHus. AOCOIIOTHO YEPHOE Tello.
3akon Kupxroda.
46. 3akon Credana-bonbumana 1 3akon Buna. Pacipenenenue suepruu B cHeKTpe abCoIOTHO
ueproro tejia. Popmyna  Panes-Ilxunca. Yiastpaduoserosas katactpoda.
47. KeanrtoBas runoresa u gopmysia [1nanka
48. Buemmuii porosnexrpudeckuii 3G Pext u ero 3akousr. GOTOHBI.
49. Mozens atoma Pesepdopia. ITocrynarst bopa. Atom Bogoposa.
50. I'unoresa ae Bpoiins. DxernepuMeHTalbHOE NOATBEP/KACHHE BOJHOBBIX CBOHCTE MHKpOYa-
CTHIL.
51. CooTHoIIEHHE HEOIpeIeIeHHOCTE]].
52. Bommiosas (yHKums, ee cBoifcTBa M craTHCTHYeCKuit cMbici. Hectanmonapaoe ypasHenue
[Ipeaunrepa.
53. Cranmonapnoe ypasuenue [llpeaunrepa. YacTHua B moTeHManbHOM ame. KBAHTOBbII rap-
MOHHYECKHH OCIHUILIATOP.
54. Ypasuenue Hlpenunrepa juis s1ekTpoHa B atome Bonopoja. | nasHoe, opOuTaNIbHOE U Mar-
HUTHOE KBAaHTOBLIE YHCJIA.
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55. KBantoBaHue sHepruu 1eKTPOHA B aTOME Boztopoja. CriekTp atroMa BoJ0poia.

56. OpOuTaNBHBIIT MEXaHUYECKHIT U MATHUTHBI MOMEHT 3JIEKTPOHA.

57. CoOCTBEHHBII MEXaHHUECKHI MOMEHT HMITybCa 21eKTpoHa (cruH). CIHHOBBI MAarHUTHBIH
MOMEHT 31eKTpoHa. CIIHHOBOE M MArHHTHOE CITHHOBOE KBAHTOBbLIC YHcia, OIbIT [lItepna u
I'epnaxa.

58. Ilpunumn sanpera Iayu. [Teproanyeckas cicrema 3emMenToB MeHieneena.,

59. XapaxkTepHcTHKH aTOMHOTO sijipa. MoJeu aToMHOro spa. Macca u sHeprust CBsisu spa.

60. 3aKOHbBI paIMOAKTHBHOTO pacnana. Ajbda-, Geta- u raMma-u3nydeHue.

5.3. CamocrositenbHast paboTa cTYAeHTOB
- paboTa ¢ JeKIMOHHBIM MaTepPHATIOM KaK 10 KOHCIEKTaM. JIMTEpaType, Tak U JIEKTPOHHBIM
HCTOYHHMKAM HH(OpMAIu
- BBIIOJIHEHHE IOMALIHETO 3a1aHHS U MOATOTOBKA K PEHTHHI-KOHTPOIISIM
- Hanucanue pedepara
- ULl KOHTPOTS pabOTBI CTYJICHTOB, & TAKKE JUIsi CTUMYIMPOBAHHS CHCTEMATHUYECKOTO H3YUCHHS
Kypca (DU3HKH B TEUCHHE CeMecTpa IPeTyCMOTPEHbI peiiTuHr-konTpos. OHU NPOBOATCS B MH-
TePAaKTHBHOM (popme B BHIIE TECTOB
- JUTsl KOHTPOJISl 3HAHUH CTY/ICHTOB NPOBOMTCS MTOIOBBIIT 9K3ameH (2 cemectp)
IIpumepunie Tembr pedeparusnbix paGor
I. DnemenTBI MeXaHHKN KuAKOCTel M ra3oB. OBIIME CBOMCTBA JKIIKOCTEH U ra30B. YpaBHenue
ABHKeHHs B (popme Diinepa. [Tose ckopocteit, Jinanm 1 TPYOKH TOKa.
2. Ypasrenue HepaspbiBHocTH. Y paBuenue Bepuymm. Cucrema YPaBHEHHII ra30MHAMHKH.
3. Baskocts. Teuenue Bszkoii sxumkoctd. Gopmyna [yaseits.
4. Jlamunapuslit n TypOyeHTHBIH peKUMbI TeUeHHS. Lupkynsuus ckopoctu. I[otennuansroe u
BHXPEBOE JIBHIKEHUSI.
5. JIBuokenue ten B KHAKOCTAX M razax. Teopema XKykosekoro.
6. Peanbuple raspl. Cuiibl MEAMOICKYIIIPHOrO B3aMMOCHCTBHS B raszax. YpasHenue Bau-nep-
Baanbca. Msotepmbl peanbHoro rasa. MertactaGHibHbIC COCTOSHHS. Kpurnueckoe cocrosnue.,
7. BHyTpennss aHeprus peanbHoro raza. Dddexr Jbxoynst — Tomcona. Cokikenne ra3oB u mosny-
YCHHE HU3KHX TeMIeparyp.
8. Caoiictpa sxuKocteii. XapakTepucTHKA SKHIKOTO COCTOSHHS. Crpoenue xuaxocreii. baux-
Huil nopstok. IloBepxHocTHOE Hatskenue. CHILL BO3HHKAIONIHE HA KPHBOH I1OBEPXHOCTH
KHUJIKOCTH.
9. CBoiicTBa TBEP/BIX Tesl. AMOPQHbIE H KPHCTAIIHUYECKHE Tejia. Kpuerannnyeckas pererxa.
Jlanenuit nopsiiox.
10.Vipyras u nnactuueckas gedopmanuu. 3akon I'yka.
11. ledpextrr B kpucraiax. XKuakue KpHCTAILIbL.
12. d@asosble paBHOBecHst u (hazosble nepexossl. Daspl BemecTra. YCI0BUS paBHOBecHs (ha3.
Mcnapenne n kounencauus. Ilnapnenme u KpucTannuzauusi. Ypasuenue Kranelipona —
Knaysuyca. ®asosas jauarpavMma (auarpamMma cocTosHums). Tpoiinast Touka.
13. DnemenTsl Gusnueckoii kunetuku. SIBicHus nepenoca. Jluddysns. Koapduuuent mddy-
sun. Termonposoanocts. Kospuiment rennonposoasoctd. BazkocTs (BHyTpeHHEE TpeHHE).
Koodpunuent psasxocru. JInnamuueckas 0 KuHEMaTHYeCKas BI3KOCTD.
14. Dnexrpuueckuit Tok B raze. Ilponeccsl HOHH3ALUMY U pekomOunanuu. PaGora noHuzanmu.
[lorenman nonusarun. Y gapuas nonusanms.
15. [nasma. Tonsitie o ruiasme. CrnocoGbl CO31aHMst M1a3MBbL. HuskoremnepatypHas niasma u
¢¢ npumenenne. BbicokoremnepatypHas mniasma. [IpoGiema OCYIIECTBIICHHUs YIIPABJISIEMOTO
TEPMOSAACPHOr0 CHHTE3A.
16. YckopuTesu 3apsykeHHbIX YaCTHIL,
17. MaruuTroe none B Bemiectse. [lousiTHE MArHUTHOrO MOMeHTa atoMa. THIIBI MArHETHKOR.
Touka Kiopu. Jlomenst. Kpupast namaruuansanus.
18. Dddext Jlonnepa juist 3ByKoBbIX BOIH. YIbTpa- u uHppasByku.
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19. Untepdepomerp Maiikenscona. Onbir Maiikebcona.

20. lomorpadus.

Jdonoanureabunle

. Hownsitue o pynnamMeHTanbHOM IPaBUTALIMOHHOM B3aHMOIEHiCTRH. ['paBuTauMOHHEIE BOJIHEI

- DKCTIEPHMEHTAILHOE J10KA3aTEbCTBO CYIIECTBOBAHHS IPaBUTALHOHHBIX BOJIH.

- Pactumpenne Beenennoii n penmkroBoe s1ekTpoMarnuTHoe H3ITyueHue.

- BosuuknoBenue ramaktuk u 3se31. CHHTE3 XUMHUYECKHX YIEMEHTOB B 3Be3/1ax.

. TeMmuas marepust u Temuas sueprus.

. Bemkoe o6beunenne (byHIaMEHTAIBHBIX B3aUMOJIEHCTRUIL.

- CranzapTHas MoJiesb JIeMEHTAPHBIX YACTHIL,

- CoBpeMeHHBIE B3IJIS/bI HA CTPOEHUE HJIEMEHTAPHBIX YACTHIL,

- MeTombl perucrpaiiiu seMeHTapHBIX YacTHIL.

10. AHTHMHpP. AHTHBELIECTBO H €ro CBOHCTRA.

I'1. Pentrenosckas tomorpadus i npuMeHeHHe MArHHTHOTO pe3oHaHca.

12. loctisxenns coBpemennoit GHO(G 3K

13. Munamnuecknii xaoc. dpakTabl.

14. Tlopsnox 1 Gecnopsaok B Mupe GOIbIHX MOJIEKYL.

15. Kuneruka u TepmMoHaMuka 6HOI0rHYeCKIX IIPOI1ECCOB.

16. DxenepuMenTaIbHbIC HCCIIE0BAHMS YTEKTPOMAHHTHOTO OIS 3eMIIH.

17. Maruurtnoe mose 3emin.

18. DIeKTpHUECTBO B JKUBBIX OPraHU3MaX.

19. Snexrpryectso B armochepe. Mosnnus 1 eé npupoa.

20. Dusnyeckre METO/BI PErUCTPALMH 3EMIICTPSICCHHMIA.

21. IlpuGopbl HAHOTEXHOMOIMH: CKAHMPYIOUIMI TYHHELHBI MHKPOCKOI, aTOMHO-CHIIOBOMH

MHKPOCKOIL, OJIMKHENO/IbHBII ONTHYECKHI MHKPOCKOIL.

22. Hanorexnonorust u ee npumenenue. Hanomarepuaisr. Hanoyctpoiicrsa.
Crincok Moxket OvITh pacumpen. Temy pedepara CTYJICHTBI COIJIACYIOT C IIPEOIaBaTeIeM.
®onj ouenounpix mMarepuanos (POM) Juis mpoBeAcHHs aTTecTalnu YPOBHS ChopMHPO-

BAHHOCTH KOMICTEHIHH 00Y4aromuXes 10 MCUMIIHHE 0POPMIISETCS OTACTBHBIM I0KYMEHTOM.

O 00 O B L) b —

6. YYHEBHO-METOJHYECKOE " HHPOPMAILIMOHHOE OBECIIEYEHUE
AUCIHHUITJIMHBI PU3UKA
6.1. Knuroodecneuenuocrnb

Hanmenosanue nurepatypsi: aBrop, Hassa- | Tox KHHI'OOBECITEYEHHOCTL
R BRLIL MOIUARIGL, MALSTEIneR By I.Ei:- Hannuune B snexrponnom karanore 95C
1 [ 2 3 | 4

OcHoBHas nuteparypa

I. Ky3neuos, Apremuii Aprembenn, |
Kypc o6mweii pusuxn [Dnexrponnsiii pe-
Cype] @ Ut HHKEHEPHO-TEXHHYECKHX
Hanpae/ieHuii dakanaspuara : yuebHoe no-
cobue / A, A, Kysueros ; Bnagumupekuii
rOCY/IapCTBEHHBIH YHUBEPCHTET HMEHH
Anekcanapa ['puropsesnya u Hukonas pu- | 2019 http://e.lib.vIsu.ru/bitstream/123456789/8090/1/01874.pdf>.
ropsesnia Cronetoseix (Bal'V) .— Bnanu-
mup : Bal'V, 2019 — 3arnasne ¢ Tutyna
JKpaHa .— DIEKTPOHHLII pecype conepanT
TEKCTOBbLIE AaHHble.- 216 c.: un, — Cpodoj-
HbIH IOCTYI1 B JIOKANBHOI CEeTH YHUBEpPCHTe-
| Ta — ISBN 978-5-9984-0988-2
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2. Autonosa, Mapusi Anexcanaposmua,
@usuka [DnexTpouHslit pecype] : nabopa-
TOpHbIA npakTHkym / M. A. Autonosa, H.
C. Tlpokowesa ; Bragumupekuii rocynap-
CTBEHHbIIT YHHBEPCHTET UMEHI AJiekcanapa
[puropsesnua u Hukonas ['puropbesnua
Cronerosbix (Bal'Y) — Bnaanmup : Bal'y,
2019 — 3arnaBue ¢ THTyna IKpaHa .—
Hmeercs nedarHas Bepcus ¢ BbIX. JaH.:
Baaaumup, Bal'V, 2019.-98 c.: wa., tabn, —
CBoOoaHbIit J0CTYN B NOKAILHOM CeTH yHH-
Bepcutera .— ISBN 978-5-9984-1062-8

2019

http://e lib.vIsu.ru/bitstream/123456789/8 129/1/0188 1 .pdf=,

3. OuU3NKA © METOAHYECKHE YKA3aHHA JUis
MOArOTOBKH CTYIAEHTOB K TECTHPOBAHMIO /
A. @. I'ankun [1 ap.] ; Baagumupekuii roc-
YOApCTBCHHBIH YHMBEPCHTET HMEHH Alek-
canapa I'puropsesuua i Hukosas I'purops-
esuua CronetoBeix (Bal'V), Kajenpa o06-
el ¥ npuKknaaHoi pusnkn .— Bragumup :
Branumupeknii rocynapersenustit YHHBep-
cuter uMenun Asexcaniapa 'puropbernua n
Hukonas [puropsesnua CToneToBhIX
(Bal'V), 2013 .— 243 ¢. : un. — Hmeercs
AEKTPOHHaAs Bepcust .— bubimorp.: ¢. 242,

2013

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

4. Fankun, Apkaanii @egoposny. Jlexim
no ¢usnke. Ksaurosas u saepuas Qpusnka /
A. @. Tlanxknn, H. C. Tpokowesa ; Buaan-
MHPCKHIl  rocynapcTBEHHBIT  YHUBEPCHTET
umeHn Anexcanapa I'puropsesmnya u Huko-
nag Ipuropeesnya Cronerossix (Bal'y) —
Brnaaumup : Baaaumupckuii rocynapcrsen-
HBIH yHuBEpcuTeT nMenn Anekcanapa ['pu-
ropsesnia u Hukonasa ['puropesesuua Cro-
Jetoebx (Bal'V), 2016 .— 86 c. : un., tabun.
— HWmeertca snextponnas sepens — buo-
auorp.: ¢. 85.ISBN 978-5-9984-0654-6,

2016

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

5. AutonoBa, M A, ®U3HMKA. MexaHiika.,
Monekynspnas ¢usuka. TepmonnHamuka.
DnektpuuectBo. Marnetnam. MexaHuye-
ckue konebanusa u Bosnbl, Bonwosas onth-
Ka: yueOHoe nocodme/ M.A. AmnrtoHosa.
HO.K. Kokypuna; Bnamnm. roc. yH-T M.
A.I. nw H.I'. CtonetossiX. — Baaaumunp: Usz-
Bo Bal'Y.2017ISBN 978-5-9984-0776-5

2017

http://e.lib.visu.rwbitstream/123456789/6205/1/01640.pdf>,

Hononuurenshas nureparypa

I. Taaknn, Apraanii @egoposny. Jlexumn
no (usuke : B 4 u. : [yueGroe nocobue] / A.
®. lankuu ; Bnazumupekuii rocymaperses-
Hbtil yHusepeuter (Bal'V) .— Baagumup :
Bragumupckuii rocynaperBeHHbiil yHuBep-
cutet (Bal'y), 2004-2007.

2004 -
2007

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

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

473.pdf>,

2. Yepro A.I'' 3amaunux no usnke:
Vuebnoe nocobue pans Bryzos / A. I
Yepros, A. A. BopobGwes. — 8- mu3ju.,
nepepad. MU non. — M. : @usmaraur, 2007, —
640 c. : un., Taba. — ISBN 5-94052-098-7.

2007

3. Amurtpuesa, Enena Basepuesna. Vueo-
Hoe nocodue no ¢gusuke : mexanuka / E. B,
HMmutpuesa, B. C. Inewnsues ; Bnaaumnp-
CKHii rOCYapCTBEHHbII YHHBEPCHTET

2009

http://e.lib.vlsu.ru:80/handle/123456789/1304

18




(Bal'Y) .— Bnaaumup : Bragumupekiii |
FOCYNapCTBEHHbIH  yHuBepcurer (Bal'V),
2009 .— 143 c. : wnn., tabn. — Hmeercs
JNIEKTPOHHAA Bepeus .— bubnuorp.: c. 143,
ISBN 978-5-9984-0005-6.

4. Capeaves U.B. Kypc obuweii ¢usnku
yuebHoe nocobue nns sry3os: B 3 1./ U. B.
Casenves. — 7-e u3a., crepeorun. — CII6.:
Jlakb, 2007 — (Jlyumue kaaccuueckue yuel-
Hukn) (Knaccuueckas yueGnas naureparypa| 2007
no ¢pusuke) (YueGHukn ans sysos. Crieun-
albHas sureparypa). — ISBN 978-3-8114-
0629-6.

6.2. Ilepunoanueckue u3aanusi.
1. Meskaynapoanniit nayansiii xypuan «Hayunoe sanme coBpeMennoctin
2. JKypuaa «IIpoueccst B reocpenax»
3. Hayuno-npaktuueckuii sypnan «Modern Science»
6.3. UnTepuer-pecypesl
1. study.com/academy/lesson/the-impact-of-physics-on-society
2. Physics.org/toplistdetail.asp?id=26
3. quora.com/What-are-the-top-10-websites-that-a-physics-student-must-visit
4. khanacademy.org/science/physics
5. Emergencyh0mework.comr’blog.fbcst-wehsites-1{)«study-physics,f'

7. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JIMCUUTINHBI

JUist peanusanuu AMCHMILTMHE! PH3HKA HMEIOTCS CIIELHATbHBIE TIOMEIICHMs JUTS nposeie-
HIS 3aHATHIH JTEKUMOHHOTO THIIA, 3aHSTHH MPAKTHYECKOTO THNIA, TPYIITOBBIX H HHAMBU/YATLHBIX
KOHCYNIbTAIUH, TEKYLIEr0 KOHTPOJISi H MPOMEIKYTOUHOH aTTECTALMI, a TAK/KE TOMEIIeHHS JUIs
camocTosTebHOI pabotsl. JlaGopatopubie paGoTsl npoBossTCs B 1a6OPATOPHIX MEXaHHKH 1
MonekynsipHoi usuku( 428, 429), anekrpomarnerusma ( 425, 426). ontukn (422, 424), atom-
HOIi U sepHoii pusuku (430,431).
[lepeuenn uCTONBL3yeMOro JTHIEH3HOHHOTO MPOIPAMMHOIO 00ECIeUeH s TaKeT o(UCHBIX Mpo-
rpamm Microsoft Office, Microsoft Open Licence — 61248656
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