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PABOYAS ITPOI'PAMMA YUYEBHOM JUCHUIIJINHBI
b51.0.09 - ®U3UKA
1. Iludp u HauUMeHOBAHUE HATIPABJIEHHUS MOATOTOBKH/CIIENUAJIbHOCTH:
04.03.01 - Xumus
2. llpo¢uas noaroropku/cnenuaanzanun: TeopeTnueckas U 3KCIEPUMEHTAIbHAS XUMUS
3. KBanudukanus (creneHsb) BHIMYCKHUKA: OaKalaBp
4. ®opma obOpa3oBaHuUsI: OYHAS
5. Kadenpa, orBevaromas 3a peaju3anuio JTMCHHIIMHBIL: Kadeapa 3KCIIepUMEHTATBHON (U3NKH
6. CocTaBurenn nporpammsi: [poxnun Cepreit Hukonaesud - 1.¢.-M.H., mpodeccop;
7. PexomengoBana: Kadenpoit sxcnepumentanpaoit ¢pusuku 05.07.2021 1., Ne8
8. YueoOnsnmii rog: 2021/2022 Cemectpbr: 2,34
9. llesiu 1 3aga4mn y4eOHOM AU CHUNJINHBI
Lenvio yuebHol Oucyuniunvl seisemcs HOPMUPOBAHHE y CTYJCHTOB €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa Ha OCHOBE 0a30BBIX 3HaHM 1O (yHAAMEHTAIBHBIM pa3jiesiaM (U3UKH.
3a0auamu yueOHOU OuCYunIuHvl AGIAOMCA: OCBOGHHE TaKHUX paslenoB (U3MKH, KaK MEXaHHKa,
MOJIEKYJIsipHass (U3MKa, DJIEKTPOJMHAMHUKA, ONTHKA, OCHOBBI aTOMHOW M SACpHOM (DM3HUKH; yMEHHE
UCIOJIBb30BaTh TEOPETUYECKUE 3HAHMS (PU3MUYECKUX 3aKOHOMEPHOCTEH NpU OOBSICHEHHMH XHUMHYECKHX
SBJICHUH, YMETh MPHUMEHSTh MPAKTUUYECKHE HABBIKU, MOJIyUEHHBIE B XOJ€ BBIMOJIHEHUS (HU3MUECKOTO
NpakTHKyMa, 0pu paboTe CcO CHENMAIM3UPOBAHHBIM  000pyHOBaHHEM B MpodecCHOHATbLHON
NesITeIbHOCTH.
10. Mecto y4eOHoii nucuumiaudbl B cTpyktype OOIIl: [lucruniamHa OTHOCUTCS K 0a30BOM 4YacTH
broka 1 nmporpammer 6akanaBpuara 04.03.01
11. Tpe6oBaHusi K BXOAHBIM 3HAHUSIM, YMEHUSIM U KOMIIETEHIMAM: 00YJArONTUICS JOIKEH B TTOJTHOM
o0beMe 3HATh IKOJIBHBIN KypC (PU3UKH, YMETh pelIaTh MpocTeiine GU3NUecKue 3a1auH.
JAUCHUIUIMHBI, /sl KOTOPBIX JAHHASl JMCHUIVIMHA SIBJISETCH MNpeIllecTBYIONIeii: KBaHTOBAs
MeXaHHKa, GU3NYECKast XUMUSL, TUCITUTUTUHBI TPOGECCHOHATBHOTO IHKIIA.
11. Ilnanupyemblie pe3ybTaThl 00y4YeHHUS MO JUCHMILIMHE/MOAYII0 (3HAHWS, YMEHHs, HABBIKH),
COOTHECEHHbIe ¢ IUIAHUPYEMBbIMH PpPe3yJbTATAMH OCBOEHHS 00pa30BaTe/JIbHOH NPOrpamMMbl

(KkoMIeTEeHIIUAMU BHINNYCKHUKOB):



HABBIKOB PEIICHHUS
MAaTCMATHYCCKUX U
bu3HIeCcKuX 3a71a49

Kon Haszpanue Ko | Unentud [Tnanupyembie pe3ynbTaThl 00yUCHUS
KOMTICTCHIINH hi§ UKaTOp

OIIK- | Ciocoben 3HaTh: (yHIAMEHTAIbHBIC pa3/aelibl bu3uKn

4.1 IUTAHUPOBATh PabOTHI (MexaHuKa, MOJIEKYJISIpHAs ¢usnka u
XUMHUYECKON TepMOJUHAMUKA, JJEKTPOAMHAMHKA, BOJHOBas H
HATPaBIEHHOCTH, KBaHTOBas ONTHKA, OCHOBBI AaTOMHOW W sIEPHOU
oOpabaThIBaTh 1 busuKn).
UHTEPIPETHPOBATH YMeTh: TUIaHUPOBaTh PAOOTHI HCCIEAOBATEIHCKOM
MOJTyYCHHBIC HaIpaBJIEHHOCTH, o0pabaThIBaTh u
pE3yNbTATHI C UHTEPIPETUPOBATh  TOJTYYCHHBIE  PE3YyIbTAaThl  C
HCIIOJIb30BaHNEM UCIIOJIb30BAaHUEM TEOPETHUYECKUX 3HAHUM peuieHus
TEOPETUIECKHIX ¢bu3nvecKkux 3a1ad.
3HAaHUU U Bnaners: HaBbIKaAMU aHajgn3a (bU3UIeCKUX
MPAKTHYIECKUX MIPOIIECCOB, UMEIOIITNX OTHOIIICHUE K

npodeccnoHaNbHOM e TEIbHOCTH.

OIIK- | O6pabarbiBaet

3HaTh: OCHOBBI TEOPUH OMINOOK U3MEPEHUH.

(bU3UYECKUX 3aKOHOB
Y MIPEJICTABICHUN

4.2 JTaHHBIE C YMeTs: MPUMEHSTh MPAKTUYECKUE  HABBIKH,
UCIIOJIb30BAaHUEM MOJIYYCHHBIE B XOJE BBIMOTHEHHUS (PUINIECKOTO
CTaH/IapTHBIX MpaKTUKyMa c MPUMEHEHUEM METOJIOB
croco0oB KOMITBIOTEPHOI 00pabOTKH.
anmnpoKCUMaluu Brnanets: METOJIUKON 00paboTku JTAHHBIX
YUCJIEHHBIX JKCIIEPUMEHTA
XapaKTEPUCTHUK

OIIK- | UuTepnperupyet 3HaTh: OCHOBHBIE (PU3UYECKHE 3aKOHBI MEXaHHKH,

4.3 pe3yJIbTaThI MOJICKYJIIPHON (DU3UKH, DJEKTPUUYECTBA, ONTHKUA U
XUMUYECKHUX aTOMHOU (QU3UKH
HaOJIFOEHUH C YMeTh: HCHOJIb30BaTh  TEOPETHUUECKHWE  3HAHMUS
MCIIOJIb30BaHUEM ($U3NYECKUX 3aKOHOMEPHOCTEH TpH OOBSICHEHUU

XAMHYECKHUX SIBJICHUH.
Brnagers: merogukamMu aHanm3a U 000OIIEHUS TPH
WHTEPIPETAIIMHA HAOJIFOTAEMBIX SIBJICHHM.

12. O0beM IUCHUILIMHBI B 32a4eTHBIX equHMIax/gyacax — 14 /504

®opMa NPOMEKYTOUYHOM ATTECTAIMN: 3a4€T C OLEHKOM, IK3aMeH

13. TpymoemkocTh 0 BUAaM yueOHO#i padoThl

TpynoemMKocTh (4achl)
Bun yueGHOMI paboThI Beero ITo cemecTpam
2 cem. 3 cem. 4 cem.
AynuTOpHBIE 3aHITHS 260 68 102 90
B TOM UHCIIE: Jlexknun 104 34 34 36
JlaGopatopHsbie 156 34 68 54
CamocrosTenbHas paboTa 208 40 78 90
dopma MPOMEKYTOUHOU 36 3auer c Sxsamer — 36 3a4er ¢ OLEHKOU
arTecTaluu OLIEHKOH
Hrtoro: 504 108 216 180

13.1 Conep:xaHue AUCHMILINHBI:

| No | Hawmmenoanue pazzena |

Coneprkanue pasjiesna JUCITUTUIMHBI




/11 | TUCIIUILINHEI
1. JEKIIMN
1.1 MexaHuka. Tema 1. Beegenne. KnHemarnka M JMHAMHKA MATEpPHAJbLHOM
MexaHnnueckue TOYKH.

KO0J1e0aHUS U BOJIHBI.

[Ipeamer u 3amaum ¢uzukn. Mecto (U3MKHM B €CTECTBO3HAHHH.
Metonsl  ¢u3muecKkoro  uccienoBaHus.  DuzMUeCKME  MOJCIH.
®u3nyecKue BEIUUYNHBI U UX U3MEPEHUSI.

OTHOCHUTEIBHBI XapaKTep MEXaHMUYECKOro JBMkeHus. Cucrema
orcueta. KpuBonuHeitHoe JnBHKeHUE. BekTopbl mnepemenieHus,
MIHOBEHHOH ~ CKOpPOCTM M  MTHOBEHHOI'O  YCKOPEHHUs  IIpH
KPUBOJIMHEUHOM JIBOKEHUH. Bexkropsl HOPMaJIBHOTO u
TAHICHIUAJIbHOTO YCKOPEHUH. JIBMKEHUE TOUYKM I10 OKPYKHOCTH.
BekTopel yriioBoil CKOPOCTH M YIJIOBOrO YyCKOopeHusa. CBSA3b MEXKIY
BEKTOPAaMH JIMHENHOM U YIJIOBOM CKOPOCTH.

[Tepserit 3akon HptoroHa (3akoH mHepruu). Cuna. Macca. Mmmynbe
tena. Bropoit 3akoH HproTtoHa. Mmmynbe cuibl. 3aKOH HM3MEHEHMS
uMmnyibsca Tena. Tpetuit 3akoH HetoToHa. OCHOBHOM 3aKOH TUHAMUKH
JUISL CUCTEMbl MAaTepUANIbHBIX TOYEK (CUCTEMBbl Tell). 3aMKHYThIE
CHUCTEMBI. 3aKOH COXPaHEHHS UMITYJIbCa.

Pabora cunbl. Kunetnmueckass »Heprus M €€ CBsI3b C PabOTOM.
[TorenunanpHble CcHIb, paboTa B TMOJIe MOTEHLUUAJIBHBIX CHJI.
[Torenuuanvuas sHeprus. CBsi3b CHIBI C MOTCHIIMAIBHOW >HEPTUEH.
[Tonsitne rpamuenta ckansapHod (yHkuuu. [loTeHIIMambHBIE KPUBHIE.
VYcnosue paBHOBecHs Tel. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHUKE.
Tema 2. MexaHuKa TBEpAOro TeJaa

Bpamenne abcoyfoTHO TBEpAOTO Tela BOKPYI HEMOJBHKHON OCH.
MoMeHT cuiibl. MOMEHT HHEpLIUH MaTepUaJbHOW TOYKH W Tena.
MowmeHT umnynbca TOYKUM U Tena. OCHOBHOM 3aKOH JMHAMHUKHU JUIS
BpaIIaTEeIbHOTO JIBM)KEHHS. 3aKOH COXPAHEHUS MOMEHTa HMITYJbCA..
Kunetnueckast sHEprus Bpalaronierocs Tena.

Cunel  ynpyroctu. Mexanudeckue nedopmaruu, ynopyrue u
Heynpyrue nedopmanuu. OCHOBHBIE BHJIBI YIPYTHX JehOpMarui.
Mexanudeckoe HampspkeHue. 3akoH ['yka st aedopmanmi
pacTsbkeHHs (CKaTus) U CIIBUTA. DHEPTUsl yIpyro aeGopMUpOBaHHOTO
Tena.

KBasuynpyrue cuisl.

Tema 3. KosieOaHusl ¥ BOJHBI

VYpaBHeHHEe ~ ABWXKEHHS A OJHOMEPHOIO  T'apMOHMUYECKOTO
OCUMJUIITOpPAa. YpaBHEHHE TapMOHHUYECKOTO KOJeOaHHS U  €ro
XapaKTEepUCTHKH (aMIUIMTYyna, 4acToTta, nepuon, (asa). CkopocTs u
YCKOpEHHUE npu rapMOHHYECKOM Kose0aHuu. OHeprus
rapMOHHYECKOI0 OCLMILISITOPA.

CrnokeHue OJIHOHAIPABICHHBIX KOJIeOaHWH OJMHAKOBOM YacTOTHI
(meTon BEKTOPBIX JUArpaMm). Cnoxenue B3aUMHO
NEePIEeHIUKYISIPHBIX KOJICOaHHH.

OnHOMEpHBIN OCUMIUIITOP € TPEHHEM. YPaBHEHHME 3aTyXarollUuX
KoJIe0aHUM U ero XapakTepUCTHKH (aMIUIUTY/a, IEPUOJI, TEKPEMEHT U
JOrapu(pMHUUECKUI TEKPEMEHT 3aTyXaHus, KOd(QUIMEHT 3aTyXaHus,
BpEMsI PETaKCaIlUN )

Brinyxnennsie konebanus. Pesonanc. PezonancHas yacrora.
[IpogonbHBIE W TIONEpPEYHBIE  BOJHBI.  YpaBHEHUE  IUIOCKOM
MOHOXPOMAaTHYECKOW BOJIHBL. BonHoBoe ypaBHeHue. DazoBas




CKOPOCTH BOJIHBI.
BOJIHBI. Y paBHEHHUE CTOSUEN BOJIHBI. CBOMCTBA CTOSIYMX BOJIH.

1.2
1.3

Mouexyasipuas
¢uszuka u
TePMOJAMHAMMKA

Tema 1. MoJieKVIsIPHO-KHHETHYECKAS TEOPHS H1eaIbHbIX ra30B
Pacnipenenennie monekyn no ckopocTsiM DyHKIHS pacHpeiesieHus U
ee pusmyeckuit cmbicn. Pacnpenenenne MakcBelia U €ro CBOMCTBA.
XapakTepuCcTUYECKHE CKOPOCTH MOJIEKYJI ra3a.

WNneanbHpiii ra3 BO BHEIIHEM CWJIOBOM mosie. bapomerpuueckas
dopmyna. Pacnpenenenue MoieKya MO MOTEHIHUAIBHBIM SHEPTUAM
(pactipenenennie bonbiimMana) u ero CBOMCTBa.

BHyTpeHHss sHEprust CUCTEMBbI, Kak (PYHKIMS cOCTOAHUS. BHYTpeHH s
PHEpPrus UuACaTbHOro rasza. Yucino cremeHedl CBOOOJBI MOJEKYI
Teopema bonbiimMana 0 paBHOpAcCHpEAEIEHUH 3HEPTUU IO CTENEHSIM
CBOOO/IBI.

Tema 2. OCHOBBI TEPMOAUHAMMUKH

TepmoauHamMuueckuil mporecc. PaBHOBECHBIE U HEPABHOBECHBIC
cocTosiHUS M Tmpoueccel. Temmora u  pabora, HUX OTJIMYHE OT
BHYTpeHHe! aHepruu cucrteMsl. Kpyrossie nporeccsl._[lepBoe Hauano
TEPMOJMHAMUKH.

Obparumbie U HeoOpatumble nporecchl. Llukn Kapuo. Teopembl
Kapno. Btopoe Hauamo TepMOAMHAMHUKA U €ro (OPMYIHPOBKH.
[loBenenne HSHTponMM B OOpAaTHUMBIX M HEOOPATUMBIX MpoIleccax.
[Ipunmun  Bo3pactanus dSHTponuu. HepaBenctBo  Kiaysmyca.
TepmoauHaMudeckast BEpOSITHOCTb M €€ CBsI3b C SHTponuen (hopmymna
bonwsiimana). CraTuctuueckuii CMBICTT BTOPOTO Havasna
TEPMOJMHAMHUKH. BHYTpeHHssI SHeprusi, SHTaIbIUsA, CBOOOAHAs
sHeprus, nmoreHnuan ['m66ca). KanoHnvyeckne ypaBHEHHUS COCTOSHHS
BemecTBa. YpaBHeHus [ub06ca-I'enmpmronpia. OOmme KpuTepuu
TEPMOJIMHAMUYECKON ycTounBoCTH. Jnddy3us, TETIOnpoBOIHOCTS,
BHYTPEHHEE TPEHUE — ypaBHEHUS, KOIDDUITUESHTEI.

Tema 3. PeasibHble ra3bl M :KWIKOCTH

Cunpl MEXMOJIEKYJIIPHOTO JEWCTBUSA, UX TMpUpOAAa M CBOMCTBA.
[loTeHumanpHass KpuBasgs  MEXMOJIEKYJSIPHOTO  B3aUMOJCHCTBHSL.
YpaBHenue u wuszorepmbl Ban-nep-Baansca. ®Puznyeckuii  CMBICIT
MOCTOSIHHBIX B ypaBHeHMM  Ban-gep-Baanbca.  Kpurnueckas
TEMIEPATypa, KPUTUYECKOE COCTOSHHME. BHYTpEeHHssI DHeprus
peanbHOro rasa.

1.3

JIEKTPUYECTBO
MAarHeTu3m

Tema 1. BBeienue. DJjeKTpoCcTATHKA

Onektpuueckue  3apsanpl. 3akoH — Kymona.  HampsbkeHHOCTB
IeKTpudeckoro  noisd.  JluHum  HanpspkeHHoctd.  IIpuHnun
cynepnosuiuu. Teopema ["aycca-Octporpazickoro.

PaboTta cun »7MEKTPOCTaTHYECKOTO MO IO TEPEMELICHUI0 3apsaa.
Pa3HoCTh MOTEHIMATIOB M MOTEHUMANI. ['paiMeHT NOTEHIMana U ero

CBsA3b C HANIPSP)KCHHOCTBIO ITOJIA.



VYcinoBue paBHOBECHS 3apsA/IOB B IMPOBOJHUKE. DJIEKTPOEMKOCTb.
Konpencaropsl, DHEprus 3J1€KTpUUECKOro oS

Onektpuueckuii nunoib. [lome nunonsa. IloBegenue npumosisi BoO
BHemHeM mnonie. llonspuzanus nusnexkTpukoB u ee Buiabl. [lone B
IUANIEKTpUKE [luanexkTpudeckas MPOHUIAEMOCTh M AUDJIEKTpUUYECKAst
BOCIIPUUMYHUBOCTb. BEKTOp DJIEKTpUYECKONM HMHIYKLUHH. YpaBHEHHUE
Knaysuyca-Mocottu. [1be303nekTpruecTB0. CerHeTO3IEKTPUIECTBO.

Tema 2. I1oCTOSAHHBINH 3JIEKTPUYECKHI TOK

[IpoBoguuku. IlocrossHHBINA 3nekTpuueckuil Tok. Cuia M IIOTHOCTh
toka. DJIC. 3akon Oma nns ydyacTka W TONHOW Iienu. PaGora m
MOIIIHOCTD B IIETH MOCTOSTHHOTO TOKa. 3akoH Jxoyns-JleHia.
Kiaccnueckast aneKkTpoHHash TEOpUs NPOBOJMMOCTH TBEPIBIX TeEI.
3akon Oma B 1uddepenuunansaoit hopme.

[TonsTne o 30HHOW TEOpPUM MPOBOAUMOCTH. [loTynmpoOBOAHUKH.
CoOcTBeHHAasT M TIPUMECHAs MPOBOJUMOCTH TIOJTYIPOBOIHHUKOB, p-71
nepexos. Pabora BeIXoga snekTpoHa wu3 MeTtawia. KoHTakTHas
pPa3HOCTb MOTEHIHMANOB. 3akoHbl Boabra. TepmoanekTpuueckue
SIBJICHUSL.

Tema 3. IlocTOsIHHOE MATHUTHOE 1OJIE

[locTosiHHOE MarHuTHOE 1oJie. 3akoH AMriepa. IHAyKIus MarHUTHOTO
nonsi. 3akoH bwuo-Caapa-Jlamaca. [lpuHiun  cynepno3uiuu.
MarnutHoe TOJIe TMpsSMOro U KpyroBoro TokoB. Teopema o
HUPKYJIAIMKA BEKTOpa MarHUTHOM WHAyKUMHU. Teopema ["aycca mist
MarHUTHOTrO moJisl. JIeWCTBME MAarHUTHOrO IOJS Ha JABHKYLIUKCS
3apsia. Cuna Jlopenna. MaruutHoe noje JBUKYIIErocs 3apsiaa.

Tema 4. D1eKTPOMATHUTHASI MHIYKIUSI.

OCHOBHO# 3aKOH 3JICKTPOMarHuTHOM WHAyKUWHU. [IpaBuno Jlenma.
@uznueckas npupoga IJC umuaykumu. BuxpeBoe sneKkTpuyeckoe
nosne. CamonHayKuus. MTHIyKTUBHOCTh. DHEPTHUSI MArHUTHOTO TTOJISL.
Tema S. MaruuTHOE 10J1e B BelleCTBeE.

ATOM B MarHuTHOM Tojie. MarHuTHbBIE MOMEHT aroma. Bekrtop
HaMarHM4eHHOCTH. HamnpseHHOCTh MAarHUTHOTrO MoJisi. MarHutHas

BOCIIPUMMYHUBOCTh u IIPOHHIIAEMOCTb. JlnamMarseTusm.
[Mapamaruetusms.  @eppomarHeTu3Mm. AHTH(QEPpPOMArHETUKH U
beppuThl.

Tema 6. D1eKTPOMATHUTHBbIE KOJIe0OAHUS M BOJIHBI

KonebaTtenbHplli KOHTYp. YpaBHEHHS COOCTBEHHBIX JJICKTPHUUYCCKUX
KoieOaHuil B KOHType. 3aTyxamomue KoieOaHus, BBIHYXICHHBIC
KoJjebaHus B KOHType. JloOpOTHOCTh KOHTYpA.

KBazucranuonapusie Toku. 3akoH Oma Juisl Lienel nepeMeHHOro ToKa
C OMHYECKMM CONpPOTHBIICHHEM, €MKOCTbIO, HWHIYKTUBHOCTBIO.
Pezonanc wnanpsoxenuii. ['mmore3sl MakcBemta. Tok  cMelIeHMS.
ITonnas cucrema ypaBHeHHM MakcBeruia. DJIEKTPOMAarHUTHOE TOJIE.
DJIEKTPOMarHUTHbIE BOJHBI U WX OCHOBHBbIE cBoicTBa. [IMOTHOCTH
MIOTOKA YHEPTUU U UHTEHCUBHOCTD BOJIHBI.




1.4

OnTuka W aroMHas
(pusuka

Tema 1.Bos1HOBBIE CBOIICTBA CBETA

DnexkTpoMarHuTHas npupoja ceera. lllkana 371eKTpOMarHUTHBIX BOJIH.
Pa3BuTre B3rII10B HAa IPUPOAY CBETA.

Korepentnsie mcrounuku cpera. MHTepdepeHLuss CBETOBBIX BOJIH.
CriocoOmr MOTYYEHUS nHTEephEePEHITUOHHOMN KapTUHBI.
I'eomerpuueckas u onTuyeckass pazHocTH xona. MHrepdepenuus B
ToHKUX TuieHKax. Koapna Herorona. Ilpumenenune — sBieHHs
UHTEpEPEHIINH CBETA.

[Tpunnun [rolirenca-Openens. 3oubl Openens. Judpaknus Openens
oT mpocredmmx mnperpan. dudpakums Opaynrodepa oT wmienu.
Hudpaknuonnas pemerka. Judpakuus peHTIEHOBCKUX —JTy4ei.
EcrecTtBeHHBII W  nossipu3oBaHHbIM  cBeT. llomsApusamus  npu
OTpaXeHMHU W mnpenomiieHnu. 3akoH bprocrepa. I[lonspuzaTtop u
aHasMzatop. 3akoH Mamtoca. [IBoilHOe JIydenpenomieHHEe B
OAHOOCHBIX Kpuctaiuiax. Iloctpoenuss [toiirenca. Ilomydenue wu
QHWIN3  DJUIMIOTUYECKH  NOJSpU30BaHHOro  cBera. OnTuueckas
aKTUBHOCTh. HopmanbHasg u anomanbHas aucnepcun. @opmyna Komm.
DOnemMeHTapHas 3JEKTPOHHAs Teopus Aucrepcuu. BoiHOBOW maker.
I'pynnoBas ckopocts. @opmyia Panes.

Tema 2. KBaHTOBasi Npupoaa cBeTa

PaBHOBeCHBIN XapakTep TEIIOBOro u3nydeHus. lcnyckarenpHas u
MOTJIONIATeNIbHAsT  CIOCOOHOCTH Tel. 3akoH Kwupxroda. 3akoHbI
U3Iy4eHus: alcoiMoTHO uyepHoro Tena. Popmyna Poames-/xunca.
®opmyna Ilnanka s TemwioBoro  u3nydeHus.  Onrudeckas
nupomerpus.Macca, sHepruss u umnyibc (otoHa. DoTodrpdekr.
3akonbl dotodrddekra. YpaBHenune OiHmTelHA 11 (hoTodddekTa.
Oddext Komnrona.

Tema 3. CTpoeHune aroma

SAnepHas Moziens aToMa. 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB. ATOM
Bogopona 1o bopy. Cepuansubie Qopmynbl. Topmo3Hoe w
XapaKTEpUCTUUYECKOE  PEHTTEHOBCKOE  M3JIy4YECHMS. Crpoenue
AEKTPOHHBIX 000JI0YEK aTOMA.

Tema 4. DaeMeHTHI s/1ePHOI GU3NKH

CoctaB M XapakTEepUCTUKHU sapa. Macca W 3HEprusi CBA3M sjpa.
IIpupona snepHbix cwi. Moxenu saep. PaavoakTuBHbBIE H3IIydeHMUS.
3akOH paauoakTUBHOrO pacnaga. IlpaBuwna cmemenus. I[lennas
peakuus. TepmosiaepHas peakuus.

[Ipocreiimas kmaccuuKays IEMEHTAPHBIX YacTHIl. AHTUYACTHUIIHI.
DyHIaMEHTAIBHBIE CUIIOBBIE B3aUMOJICUCTBUA.

2. JABOPATOPHBIE PABOTHBI

U TepMOJAHHAMHUKA

. HBy‘-IeHI/IC TCIIJIOEMKOCTH I'a30B.

2.1 Mexanuka. Kosieoanuss m | 1. Texnuka Oe3omacHocTH Tpu paboTe B JaOOpaTopusix (PHU3UIECKOTO
BOJIHBI NPaKTUKyMa.
2. IlorpentHocTrt UIBMEPEHHUH U UX pacdeT
3. Uzydenune 3aKOHOB MOCTYMATEIHHOTO ABIKEHUS
4. N3yueHne 3aKOHOB TUHAMHUKH BPAILATEILHOTO JBIKEHUS
5. M3yuenune 3akOHOMEPHOCTEN yIIPyroro ynapa.
6. Heympyrwuit ynap.
7. Yupyrue cBoiicTBa TBEpABIX Tel. 3akoH ['yka.
8. N3yuenune cBOOOIHBIX KOIEOAHUIA.
9. Nzydenne cTOSYNX 3ByKOBBIX BOJH
2.2 Mounexkysipaas ¢usuka | 1. M3yueHue ra3oBbIX 3aKOHOB.
2
3

. HSy‘-IeHI/IC BA3KOCTH I'a30B.




4. OnpeneneHue BI3KOCTH KUAKOCTeH MeTogoM CTokca
5. H3yyeHue MNOBEPXHOCTHOIO HATSKEHUS >KUIAKOCTEH M KalWUISPHBIX
SIBJICHUI.

23 DJIeKTPUYeCTBO H 1. Texnuka Oe3omacHOCTH IMpu paboTe C 3IEKTPOUZMEPUTETHHBIMU
MarHeTH3M npudopamMu

. I3yueHune 31eKTpoCcTaTuieckoro mos

. Onpenenenue yenpHOTO 3apsaa SIeKTpoHa

. Onpenenenue TeMrepaTypHoOro KoagpGuureHTa COnpoOTUBICHUS METAIIIIOB
. I3MepeHue conpoTUBIEHU MOCTUKOM Y UTCTOHA

. Tepmomapa. Onpenenenne kodpdurnmenta 3eedeka

. 3ydeHune cBOOOTHBIX 3JICKTPOMArHUTHBIX KoJeOaHuit

. AKTUBHBIC U pEaKTHBHBIC COMIPOTHUBJICHUS B IIEISX TIEPEMEHHOTO TOKa

. U3yuenue siBneHus pe3oHaHca B KOJIeOAaTeNbHOM KOHTYPE

10. CnoxeHre B3aMMHO MEPIICHIUKYISIPHBIX KOJICOaHHI

11. BonmpTamnepHasi XapaKTepUCTHKA TOIYTIPOBOJHUKOBOTO JHOAA

12. M3yueHue CBOMCTB (heppoMarHeTHKOB

O 01O\ L Wi

24 OnTuka U aTOMHASA
¢pusuka

. U3yuenue siBneHvst ”HTEpEpPEeHIINH CBETA.

. Uarepdepenuus B Tonkux rieHkax. Konbia HeroTona.
. U3yuenue siBnenns audpakiuy cBera.

. I3ydenue siBIeHUs MOISPU3ALNN CBETA.

. SIBeHne ONTHYECKOIl aKTUBHOCTH.

. 3ydeHne siBieHus AUCIIEpCUH CBETA.

. I3ydeHne 3aK0OHOB TEIUIOBOTO W3ITyUYEHHUS.

. Uzyuenue sinenus dhoroaddexra.

. Onpenenenne nokasaress NpeToMIIEHHUS KUAKOCTEH.
10. M3yueHne oNTHYECKUX CIIEKTPOB Pa3peKEHHBIX T'a30B.
11. Onpenenenne moctossHHOM I lTanka.

12. OnpiT ®panka-I'epua.

O 000N LN A~ W —

13.2 Temmbl (pa3aesibl) AUCUMILIMHBI M BUbI 3AHATHIA:

Bupl 3aHsTHIT (KOJTMYECTBO 4acoOB)
HaumeHnoBanue Tembl

No | TUCIIUILIINHEI CamocTrogrenpHas
Jlekmum | JlaGopartopHbie Bcero
/11 pabora
MexaHuka.
MexanunueckKue

KO0Je€0aHUA M BOJHbBI

Tema 1. Beenenue.
Kunemaruka u

1 NUHAMUKa 7 8 10 25
MaTEepUAIbHON TOUKHU.

Tema 2. Mexanuka
2 TBEPJAOTO Teja 6 8 9 23

Tema 3. KonebOauus u
3 BOJTHEI 6 6 9 21

MouekyasipHas
¢usuka u
TePMOAMHAMMKA

4 | Tema 1. MonekyinsipHO- 5 4 9 18




KHHETHYECKasd TCOpUs
naCaJIbHBIX I'a30B

Tema 2. OcHOBBI
5 | TepMOJMHAMUKHI 7 4 9 20

Tema 3. PeanbHbIe ra3sl
U JKUIKOCTH

DJIEKTPUYECTBO U
MATrHETH3M

Tema 1. Brenenue.
7 | DnekTpocTaTuka 10 18 24 52

Tewma 2. [TocTostHHBII
ANEKTPUYECKUN TOK

Tema 3. ITocrosuroEe
MarguTHOE MoJie 2 6 8 16

Tema 4.
10 | DnexrpomMarHuTHas 3 6 10 19

WHTYKITAS

Tema 5. MarautHoe
11 | mone B BelecTBe 4 6 8 18

Tema 6.
DNeKTpOMarHuTHhIE

12
KOJIeOaHUS U BOJIHBI

OnTuka ¥ aroMHas

gbmmca

Tema 1.BonHOBEIE
13 | cBolicTBa cBETA 16 32 26 74

Tema 2. KBanToBas
14 | mpupona cBera 8 12 14 34

Tema 3. Ctpoenue
15 | aroma 4 10 12 26

Tema 4. DneMeHTEI
16 | ssmepHoit pusuku 8 14 22

Hroro: 104 156 208 468

14. MeToauueckne yKazaHus AJs1 00y4ar0IHUXCH M0 OCBOCHUI) TUCHMILINHBI

[Ipun BbIMOTHEHUHM 71a0OPAaTOPHOTO MpaKTUKymMa, IpPH MOJATOTOBKE K KOJUIOKBUYMaM, 3adeTraM H
9K3aMeHaM OOydarouuiics JAO0JDKEH B 00s3aTeIbHOM IMOpsJIKEe padoTaTh ¢ PEKOMEHJIOBAHHOM ydeOHOM
JTUTEpaTypol B 0OBEME YacOoB HE MEHBIIEM, YeM IMPEAYCMOTPEHO YYE€OHBIM IUIaHOM M pabodeit
HpOFpaMMOﬁ, IMMOJIHOLICHHO UCIIOJIB30BATh I'PYHIIOBBIC U MHAWBUAYAJIbHBIC KOHCYJIbTAllUH.




15. IlepeyeHb OCHOBHOI M 1I0NIOJTHUTEJIBbHOM JTUTEPATYPBhI, PECYPCOB HHTEPHET, HEOOXOAUMBIX [IJIs1
OCBOCHHS TUCHHUIINHBI:
a) OCHOBHas JUTEpaTypa:

Ne i/m Ucrounuk

1 Tpodumonra T.W. Kypc duszuku / T.U. Tpodpumona. - M.: Academia, 2015. — 557 c.

2 Hernad A.A. Kype ¢pusuku / A.A. Jletnad, .M. SBopckuii. - M.: Academia, 2015. - 719c.
0) ITOTOJTHUTEIbHAS JTUTEPATYpA:

Ne i/m Ucrounuk

3 CagenbeB 1.B. Kypc obmeit puszukn: Yue6nuk B 3-x 1. — T.1. Mexanuka. MonekymnspHas

¢uszuka. / U.B. Casenben. — CII6. : Jlanb, 2019. —432 c.
4 CagenneB U.B. Kypc o6mieit ¢pusuku: YueOnuk B 3-x T. — T.2.OnexkrpudectBo. Konebanws u

BoyiHbI. BosmHoBas ontuka. / M.B. CaBenbes. — CII0. : JIans, 2019. — 468 c.
CagenweB U.B. Kypc obmieit ¢pusuku: Yueonuk B 3-x T. — T.3. KBanToBas onTika. AToMHas

5 ¢usuka. Pusnka TBepAOro Tena. u3nKa aTOMHOTO s/ipa U dJIeMEeHTapHbIX yacTull. / 1.B.
Casenne. — CII0. : Jlaus, 2019. — 320 c.

B) MH(OPMAIIMOHHBIC AJIEKTUPOHHO-00pa30BaTeNIbHEIE PECYPCHI

L\r/‘n Pecypc

1. | https://www.lib.vsu.ru - Dnexkrponnas 6unbauorexka BI'Y

2. | http://www.iprbookshop.ru - DnekrponHo-6nbmMoreynas cucrema [IPRbooks

3 http://biblioclub.ru/ - DnekTpoHHO-OMOIMOTEUHAs cucTeMa Y HUBepCcUTeTCKass OMOInoTeKa
) online"

4. | www.elibrary.ru - HayyHast 2JIeKTpOHHAst OMOIMOTEKA

5. edu.vsu.ru

16. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecneyeHus J1JIs1 CAMOCTOATEIbLHOI padoThl

Ne i/m Ucrounuk

1 JlaGopaTopHpIii MPaKTUKYM 110 MEXaHUKE U MOJICKYJIIPHON (hU3UKE | YI€OHO-METOIUUECKOe
nocobue s cryaentoB / coct. C.JI. MunoBugosa u ap. — Boponex : BI'Y, 2014. — 90 c.
dusndeckuit TPakKTUKyM "DJIEKTPUUECKUE U MarHUTHBIC SIBJICHUA'": yueOHOE mocooue st

2 By30B. Y. 1./coct. U.JI. T'myxoB, I'.C.I'puropsia, C.H. [dpoxaun A.M. Conoayxa — BopoHex :
Wznarensckuit mom BI'Y, 2018. — 99 c.

@usnueckuil NpakTUKyM "DIEKTPUYECKHE U MarHUTHBIE IBJICHUA": yaeOHOe mocooue s

3 By30B. Y. 2. /coct. N.JI. I'myxos C.H., I'.C.I'puropsia, C.H. Apoxaun, A.M. Cononyxa —
Boponex : M3narensckuii nom BI'Y, 2018. — 88 c.
4 DNEeKTpUYECTBO U MarHeTu3M. JIabopaTopHbIil MpakKTUKYM (MOAYJIBbHBIA yueOHbIH KOMIUIEKC

MVYK-5M?2) / coct. A.M.Conoxayxa, I'.C.I'puropsin. - Boponex: BI'Y, 2015. — 57 c.
JlaGopaTOopHBIi MPaKTUKYM I10 BOJHOBOM ONTHKE: yueOHOe mocodue ams By30B /coct. JLIT.

5 Hectepenko, A.M., Conoayxa, N.JI. 'myxoB — Boponex : M3narensckuii tom BI'Y, 2018. —
64 c.
JlaGopaTopHbIif TPaKTUKYM 110 KBAaHTOBOM ONTHKE: yueOHOe mocobue miyist By30B / cocT. JLIT.
6 Hecrepenko, A.M., Cononyxa, W.JI. I'nyxos — Boponex : M3narensckuii nom BI'Y, 2019. —
62 c.

17. OoOpa3oBaTejibHbIE TEXHOJIOTHMHM, HMCIOJb3yeMble NPH peaju3aluu Y4eOHOW IUCHUIIMHBI,
BKJIIOYAsl IMCTAHUMOHHBIe o0pa3oBaTeabHble TexHogaorum ([JOT), snekTrponHoe odyuenue (J0),
CMelIaHHOoe 00yueHue):



18. MaTepuajibHO-TeXHUYECKOe o0ecnedeHne JUCIUIINHBI.

JlexoHHAs ayIUTOPHSI, KOMITBIOTED, IPOSKTOP, SKPaH, yueOHass U METOAMYECKas JIuTeparypa, ¥YdeOHoe
obopynoBanue nabopaTopuii 001Iero Gpu3nIecKoro NpakTUKyMa Kadeapsl IKCIIEPUMEHTANBHON (PU3HUKH:

MoayiabHbIe yueOHbIe KoMIuiekchl MYK -M1, MYK-M2, MYK-M®T. MYK-DM2, MYK-OB. MYK-OK.

19. OueHo4HbIE CpeCTBA IJIs POBEACHUA TeKYylleil U MPOMEeKYTOYHOM aTTecTanui

Ne Komne | MaankaTopsl
HaumenoBanue paszena quCHUTIIUHBI
i/ (Mozy5) TeHUH | goctrkeHuust | OLEeHOYHBIE CPECTBA
| Y (1) KOMITCTCHITUH
1 Mexannka. KonebaHnus 1 BOTHBI. OIIK- Tecm no mexanuke u
" | MonekynsipHast pusuka u TepmoarHamuka | 4.1 MONEKYAAPHOU Pu3suKe
OIIK- Tecm no
2. | DIEKTpUYECTBO U MAarHETU3M
4.1 9NeKMPOOUHAMUKE
. OIIK- Tecm no onmuxke u
3. | OnTHka. DIeMeHThl aTOMHON (U3UKH. .
4.1 amomHoll uszuxe
[IpomexxyTouHnas arrecrauus
dopma KOHTPOJIS — 3a4ET, IK3aMEH Kommnektst KUM 1-3

20 TunoBble OLEHOYHBbIE CPEACTBA M MeTOAHYECKHE MATEPHAJIbl, ONpelesiloIue Npoueaypbl
OLICHUBAHMS

20.1. Tekyummii KOHTPOJIb yCIIeBAeMOCTH

KoHTposb ycnieBaeMoCTH 110 AUCHUIUIMHE OCYIIECTBIISIETCS C IIOMOLIBIO CAEAYIOINUX OIIEHOYHBIX
cpencts: Tecm no mexanuke u monexyasiproul ¢usuxe, Tecm no anekmpoounamuxe, Tecm no onmuxe u
amomHou gusuxe

Ipumepuwi:

TecrupoBanue no reme: MexaHuka ¥ MOJIEKYyJAspHas (PU3HKa

1. Kakue u3 BenuuuH (CKOpOCTb, CHJIa, YCKOPEHUE, IEPEMELIEHHE) TP MEXaHUYECKOM JBMKEHUM BCETAa
COBITAJIAIOT T10 HAIMPABJICHUIO?
1) cuna u cKOpoCTh, 2) cujla U yCKOpeHue, 3) cujia U epeMellenne, 4) yCKopeHue U nepeMeIieHue.

2. Ilpu yBenuueHuu B 3 pa3a pacCTOSHUS MEXKAY TATOTEIOLIUMU TEJIAMU CUJIA IPUTSKEHUS MEKYy HUMU!
1) yBenmuuuBaetcs B 3 pa3a, 2) yMeHbIaercs B 3 pa3a, 3) yBenuuuBaercs 9 pas, 4) ymeHbIaeTcs B 9
pas.

3. Teno coBepiiaeT rapMoHUYECKHE KosieOaHus ¢ aMIuuTy1oi 1 cm u nepuogom 1 c. Onpenenutsb
MaKCHUMaJIbHOE 3HaYE€HUE YCKOPEHHUS Tela.

2 2 2 2
1)~ 0,7 m/c 2)~ 0,4 m/c 3)~ 0,2 M/c 4)~ 0,5 m/c

4. KoopauHara KOJEOIOMIETOCS Tejia HM3MEHSETCs Mo 3akoHy Xx=5cos[(w/2)t]. YUemy paBHa dwactoTa

KoJiebanuii v?
A) 1T b) 0.25 T B) 2T 0.5

5. Kakyto paboTy HaJi0 COBEPIIHNTH, YTOOBI 3aCTaBUTH ABHKYIIEECS TEJI0 MACCOU 2 KT YBEJIIMUUTh
CKOpOCTh C 2 M/c 10 5 M/c ?

)21 ik 2)32 ok 3)43 ok 4) 54 Jix

6. Kakoil TUIT 3ByKOBBIX BOJIH PaCIpOCTPAHSAETCS B KUIKOCTSIX?



1) TonpKO IPOAOIABHBIE 2) TONBKO MONEPEYHBbIE 3) IPOAOIbHBIE U MONEPEUHBIE 4) 3ByKOBBIE BOJIHBI B
AKHJIKOCTSX HE PACIPOCTPAHSIIOTCS

7. Kakas paboTta npou3sBeeHa HaJl 2 MOJIb UICATHHOTO OJJHOATOMHOIO T'a3a, €CJIM €ro TeMIeparypa
yBenmuuiach Ha 20 K. [Iponecc cuntath aanabaTuyecKuMm.
A) =250 JIx b) = 500 Tx B) = 750 Ik I') Het npaBuiibHOTO OTBETA

8. OnpeaenuTp K| TETUIOBOM MAIIMHBI, €CJIM U3BECTHO, YTO 3a OJIMH IMKJI ObLTa MPOU3BeIeHa padboTa 3
k/[x 1 xononunbHUKY nepenano sHeprun 16 x/Ix.
A)0.16 b) 0.39 B) 0.23 I') 0.28

9. OnpeaenuTs MIOTHOCTH KUCIopoaa npu AasieHuu 10 Ila u remnepatype 27 oC.
A) 1.28 xr/m’ B) 128 /™’ B) 0.128 r/m’ I') Her npaBunbsHOrO OTBETA.

10. IIpu coobuieHnH 2 MOJISIM HJI€AJIBHOTO 0JTHOATOMHOTO ra3a 400 J[) TeroTsl ero Temneparypa
yBennuminachk Ha 10 K. Kakyro paboTy coBepmiw npu 3Tom raz?
A) 151 Ix b) 141 JIx B) 131 Ix I') Her mpaBusIbHOTO OTBETA

P

A

11. I'a3 nepemien u3 cocrostHust 1 B cocrosinue 2. Kak usmenusics
MIpU 3TOM 00beM raza? o2
A) o0bem raza ypenuuwics b) 00beM raza yMeHbIIHICS /
B) o6bem raza ve mamenusics [) 1uist naeanbHOTO Ta3a TaKoW Mepexo/t
HEBO3MOXKEH

le

v

12. B 3aKpBhITOM CTEKJISHHOM COCY/I€ Y B CTEKJISIHHOM LIMJIMHJIPE C MOJBUKHBIM MOPIITHEM HAXOJASTCS 110
2 mouns kucnopoga. OJUHAKOBO JIM HATPEIOTCs Tra3bl, €CIIH MepeAaTh UM PaBHOE KOJIMYECTBO TEILIOTHI?
1) omunakoBo 2) B cocyae Oompine 3) B MUIHHIAPE O0Ible 4) ra3bl HE HArPEIOTCS

TecTupoBanue no reme: IlocTOSAHHBIN TOK U MATHETU3M

1. Onpenenure Gpopmyiy 3akoHa Oma B guddepennnansaoi hopme.( ¥ - yaenbHas 1.
MIPOBOJIUMOCTB )

a)j=v/E 6)j=v/E2 B)E=jy T') IPaBUJIBHBIN OTBET HE
MIPUBE/ICH

2. Ilepemernias 3apsi B IepBOM MTPOBOTHHKE, dJICKTpUUECKOE TTosie coBepinaeT padoty 20 /Ix. Bo
BTOPOM MPOBOJIHUKE MPH IMEPEMEIIEHUHN BIBOE OOJIBIIETO 3apsiia JIEKTPUIECKOE TI0JIE COBEPIIIAeT
paboty 60 JIx. Otnomenue U;/U, HanpsokeHH Ha KOHIIAX MEPBOTO U BTOPOTO MPOBOJTHHUKA PABHO:
a) 3:1 0) 3:2 B) 1:3 r)2:3
3. KBagparHast paMKa U3 TOHKOI'O IMPOBOJIa CO CTOPOHOU & HAXOJUTCS B OTHOPOJHOM MAarHUTHOM
oJie, MepreHANKYIIPHOM IUIOCKOCTH paMKu. MHAYKIKA 1o yObIBaeT MpsSMO MPOMOPIHOHATIBHO
Bpemenu. Kak nzmenunrcs 3/1C nHAYKINH, BO3HUKAIONIAs B PAMKE, €CJIM 4 YMEHBIINUTH B 2 pa3a?
a) He usmenurcs 0) Ywmenpmutcs B 4 pasza B) YBenuuutcs B4 pasza  T) yMEHBUIUTCS B
2 pa3za

[ ]
4. Kyna HanpaBjieH BEKTOpP MarHUTHOM MHAYKIIMU B TOUKE A, KOTOpas JEKUT B
MJIOCKOCTH CEUEHHUsI IBYX IIPOBOJHUKOB C TOKOM Ha PABHOM PACCTOSIHUU OT HUX? @ ®



a) BIeBo  0) BIpaBo B) BBEpPX ') BHU3

5. B anexktpuueckoii 1ienu, n300paKeHHON Ha PUCYHKE, TIOI3YHOK
peocTara nepemecTuin BBepx. Kak n3sMeHUIMCh oKa3aHUs
amIepMeTpa U BoJIbTMETpa? —_
a) [lokazanust 06oux nMpuObopoB yMeHbIIHIIUCh 0) [Tokazanus
aMIepMeTpa YMEHBIIMIIUCH, BOJbTMETPA YBEIUUWINCE B)
[Toxa3anust amnepmeTpa yBEJINYHINCH, BOJIBTMETPA YMEHBILIMIIUChH
r) [lokazanus 000ux MprUOOPOB YBEINUHUIUCH

6. B anexTpuueckoi 1ieny UMEeTCsl y4acTOK, COCTOSLINI U3 I
MOCIE0BATEIbHO COEIMHEHHBIX pe3ucTOpa ¢ conpotuBiaeHuemM R=0.1 —_—

OMm u karymku ¢ HHAYKTHBHOCTRIO L=0,01 'H. B HeKoTOpBI MOMEHT 5 B
BPEMEHU CUJIa TOKa U3MEHsAETCs 1o 3akoHy [=5t . UeMy paBHa 1

Pa3HOCTh MNOTEHIMAJIOB MKy ToukaMu A u B B MomeHT Bpemenu t=0,1 c.

7. Ha pucyHke npencTaBieH rpaguk U3MEHEHUS CUJIbl TOKA B KaTYIIKE C
UHAYKTUBHOCTBIO L = 6 ['H. Benmnunna 3/IC caMoOMHAYyKIIMK paBHA
a) 4 B. 6) 36 B. B) 0 B. r) 9B.

8. I3MeHuTCs JIn, a €CITU H3MEHUTCS, TO KaK MEePHO 0OpaIieHust 3apsHKeHHOM YacTUIIBI B
IHUKJIOTPOHE MPHU YMEHBIIEHUH €€ CKOPOCTH B 2 pa3a?
a) YBenuuutcs B 2 paza  0) ymeHbIIUTCS B4 paza  B) YBenuuutrcs B4 paza 1) He usmenures

9. MeTammaeckoe KOJbIIO PACMOIOKEHO B TOPU30HTATBHON TUNIOCKOCTH. CBEpXY K HEMY
NPUOIMKAOT, a 3aTeM YJAIISIOT BEPTUKAITBHO OPUEHTHPOBAHHBI MarHUTHBIN CTEPKEHb,
0OpaIeHHBIH I0KHBIM ITOJIFOCOM B CTOPOHY Kouiblia. Kyzma Oyzaer HampaBiieH HHIYKIIMOHHBII TOK B
KOJIBIIE B TIEPBOM U BO BTOPOM CITy4ae, €CIIi CMOTPETh CBEpXYy?

a) B 000MX cIyJasx I10 Yac. CTpejike 0) cHayvana MpOTHB Yac. CTPEJIKE, IOTOM IO Yac. CTPEKe

B) B 000UX CITy4asX MPOTHUB Yac. CTPEIIKE ') CHayvaja 1o 4ac. CTPeJKe, IOTOM MPOTUB

10. D]JIC Garapeiiku ot kapmanHoro (onaps paBHa 4 B. Kakyro paboTy coBeplaroT CTOpOHHUE CHITBI
3a 1 MuHyTYy, ecnu cuia Toka pasia 0,1 A ?

A) 12 JIx. b) 24 JIx. B) 54 IIx. I') cpenu oTtBeTOB A-B Her
MIPaBUIIBHOTO.
11. Ha pucyHke noka3zaHa cxeMa COeAMHEHUS IIECTH CONPOTUBICHUIN —
o 4 Om kaxnoe. OnpenenuTs 001Iee CONPOTHBIICHHUE.
A) 8,2 b) 6,4 B) 6,2 I') npaBUIIbHBII OTBET HE
MIPUBE/IEH.

TecTupoBanue no reme: Onruka

1. Onpenenuth nepuoj AUQPPAKIUOHHONW PEIIeTKH B MKM, €CIM NP HOPMaJIbHOM IaJIeCHUM HAa Hee
IUIOCKOM MOHOXPOMAaTHYECKOH BOJNHBI JJIUHOW 625 HM BTOpOH IU(PAKIMOHHBIA MaKCUMyM
Habmomaercs mox yriaom 30° .

1)1.5 2)2 3)2.5 4)3



2. Ilepuon nudpakunoHHONW pemeTku paBeH 1.5 MxMm. OmpenenuTs MakCHUMalbHBIM MOPSAOK CIEKTpa,
€CJIM Ha PENIeTKY HOPMAJIbHO MaJaeT CBET ¢ JJIUHOM BOJHBI SO0HM.
1)2 2)3 3)4 4) HEeT MPaBUJILHOTO OTBETA

3. KakoB npeenpHblil yrojl majeHus Jiyda CBeTa Ha TPaHUIly CTEKJIO-Boja?
Nerexna = 152, Nponer = 1.33.
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecnm Ha BOJIHOBOM IIOBEPXHOCTH 3aKpbITh BCE ueTHbIe 30HbI DpeHens, TO Kak H3MEHUTCS
MHTEHCUBHOCTD CBETA B TOUKE HAOIIOCHUS?

1) yBenuuutcs 2) yMEHBIUIUTCS 3) He u3meHUTCcs 4) OyneT paBHA YETBEPTU WHTEHCHUBHOCTHU
OT MEPBOM 30HBI

5. ICTOYHUMKH CBETA KOTEPEHTHBI €CIIH
1) ux yacToThl OTIMYarOTCA B 2 pasa 2) ux (as3sl kojaebaHuil paznuysbl 3) pa3sHOCTH (a3 KosebaHui
MOCTOSTHHA 4) HET MPaBUIIBHOTO OTBETA

6. PazHocTh X012 BYX MHTEP(EPUPYIOLINX JIydeld MOHOXPOMATHYECKOTO CBETa paBHA YETBEPTH JUIUHBI
BOJIHBL. OTpeiennTh B Tpajtycax pa3HoCTh (a3 KojaeOaHHil.
1) 60 2) 90 3) 120 [') HeT mpaBMIBLHOTO OTBETA.

7. Ilox kakuM yrioMm K Topu3oHTy HaxoauTcs: CoiHIle, eclii JIy4d, OTpaXXeHHbIE OT TOBEPXHOCTH 03epa
(n — mokazaresnpb MPEeIOMIICHUS BOJIbI) MOJHOCTHIO MOJISPU30BAHbI?
I)arctgn 2) p/2 —arctgn  3) p + arctgn 4) p —arctgn

8) s ONTHYECKH TMOJOKHUTEILHOTO KPHUCTAIIA, KOTJAa CBET MPOIYCKAIOT BAOIH ONTHYECKOW OCH,
BBITIOJIHSIETCSI COOTHOIIIEHHE
1) n, > n, 2)n, <ne 3)n,=n, 4) n,=n/2

9) 3akon Matoca BeIpaxkaetcs (opMyIon
1) Ia=1Ipcosa  2) Ip=Ix(sina)’ 3) I = Ip(cosa)"”? 4) In= Ip(cosa)*

10) ITnenky xakoi Tommmubl U3 LiF (n = 1.35) Hy)XHO HaHECTH Ha JIMH3Y OOBEKTHUBA, YTOOBI JOOUTHCS
MPOCBETICHUS ONITUKU JJIS JUTHH BOJIH BOIM3U 540 HM?
I)Imem 2) O.lmxkm 3)10aM  4) 1 HM

Onucanue TeXHOJIOTHH NPOBEICHUS.

Texymias aTTectanus MpoBOIUTCS B COOTBETCTBUU ¢ [lonoxkeHneM o TeKyIei aTTecTaliy 00yJaromxcs
[0 IporpaMMaM BbICIIEro o0pa3zoBaHMs BOpOHEXCKOro rocyiapcTBEHHOrOo yHHMBEpcHUTeTa. TeKyiias
aTTecTallds TpPOBOAMUTCS B (opMax BBIMOMHEHUs JabOpaTOpHBIX paboT M TecThUpoBaHus. Jlms
BBIITOJIHEHUS TecTa OTBOAUTCSA 40 MUHYT.

Kpurepun ouneHok recra:

Otnuuno: 6onee 80 % MpaBUIBLHBIX OTBETOB.

Xopomo: 61 — 80 % npaBUIBHBIX OTBETOB.

VY nosnerBoputenbHo: 41 — 60% npaBUIIBHBIX OTBETOB
HeynosnersopurensHo: meHee 40% MpaBUIbHBIX OTBETOB.

20.2 IIpoMeskyTOYHAA aTTECTALMS

[IpomexxyTouHas arrectaius Mo JUCUUILIMHE OCYIIECTBISECTCS C MOMOIIBIO CIEAYIOIINUX OLIEHOUYHBIX
CpeAcTB: 3ayeT, sk3ameH: Kommiektsl KM 1-3

Ipumepuwi:



INEPEYEHbB BOIIPOCOB K 3AYETY (KOMIUIEKT KHM Nel)

KonTpoabHo-nu3mMepurTeabHblid maTepuaia Ne 1
1. OTHOCUTENBHBIN XapaKTep MEXaHNYECKOro ABMKeHUA. CucreMa orcuera. KpuBonnHelHOE ABM)KEHUE.
BexTopsl nepemenieHus, MTHOBEHHOW CKOPOCTM W MTHOBEHHOTO YCKOPEHMsI MpPU KPUBOJIMHEHMHOM
JBUKEHUH. BEKTOpBI HOPMAJIIBHOTO ¥ TAHTE€HIIUAJIBHOTO YCKOPEHUH.
2. Pacnipenenenue MoJIeKys 1o CKOpocTsM DyHKIHS pactipeesieHus U €€ (PU3NIECKHil CMBICT.

KonTpoabHo-n3MepuTebHbId MaTepuaa Ne 2
1. /IBueHNE TOYKHU 110 OKPYKHOCTH. BEKTOpBI yriIoBO CKOPOCTH U YIJIOBOIO YCKOpeHHUs. CBs3b MEKIY
BEKTOpPaMHU JIMHEHHOMN U YTII0BOM CKOPOCTH.
2. UneanbHbIl Ta3 BO BHENTHEM CHIIOBOM Toie. bapomerpudeckast popmyna. Pacipeenenue Monekyi mo
MOTEHIIMAJIBLHBIM SHEPTHUAM (pacnpezenenue bonbliMana) u ero cBoCTBa.

KonTpoabHo-nu3MepuTeabHblid MmaTepuaia Ne 3
1. TIlepssiii 3axoH HetoToHa (3axkoH uHepuun). Cuna. Macca. Umnynsc tena. Bropoit 3akon HeroTona.
Nmnynbe cuiibl. 3aKOH U3MEHEHUsI UMITyJbca Tena. Tpetuii 3akoH HeroToHa.
2. TepMmoamHaMuyeckue napaMeTpbl, ypaBHEHHE COCTOsSHUA. MneanbHblil ra3. YpaBHEHUE COCTOSHUS
uaeanbHOro ra3a (ypaBHenue MenneneeBa-Knamnelipona).

KonTpoabHo-nu3MepuTeabHblid maTepuaia Ne 4
1. Pabota cunbl. Kunernueckast sHEprHs U ee ¢BsA3b ¢ paboroii. [loTeHnmanbHbIe cuibl, paboTa B 1mose
noTeHuManbHbIX cuil. [loreHnnanbHas sneprus. CBsI3b CUJIBI C TOTEHUMAIBHON SHEPrUEH.
2. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUUECKOM Teopun. TemnepaTrypa U €€ CBsA3b CO CpeIHEN
KUHETUYECKON PHEpPruer MOJIEKyJ ras3a.

KonTposbHO-n3MepuTebHbI MaTepuaia Ne S
1. Bpamenue abcomOTHO TBEPAOTO Tela BOKPYT HEMOABMXHON oCcH. MOMEHT cuiibl. MOMEHT MHEPLUHU
MaTEpHUaIbHOU TOYKH U Tesla. MOMEHT UMITyJIbCa TOUKH U TeJa.
2. BuyTpeHHss dHEprHs CUCTEMBbI, Kak (QyHKIUSA cOCTOSTHUS. BHYTpeHHSAS SHEPIUs UACaIbHOTO ras3a.

KonTpoibHo-u3MepuTe/bHbI MaTepuag Ne_6
1. OCHOBHOI 3aKOH NMHAMUKH JUIsl BpPAallaTE€IbHOTO JABMKEHHS. 3aKOH COXPAaHEHUS MOMEHTa UMIYJIbCa.
Kunernueckas sHeprusi Bpalaromerocs Tena.
2. TepmoguHamMu4eckuil mponecc. PaBHOBECHbIE U HEPABHOBECHBIE COCTOSIHUS U Mpoliecchl. Termnora u
pabota, MX OTIMYME OT BHYTpPEHHEH »HHeprum cucrteMbl. Kpyroseie mnpoueccel. IlepBoe Hauano
TEPMOIUHAMUKHU.

KonTpoabHo-nu3MepuTebHbId MmaTtepuaia Ne 7
1. Cunsl yripyrocti. Mexanuyeckue nedopmanuu, ynpyrue u Heynpyrue aedopmarun. OcHOBHBIE
BHUIIBI ynpyrux nedopmaruii. Mexanndeckoe HampspkeHue. 3akoH ['yka s nedopmaruii pacTsoKeHUs
(cxatus) u caBUra. HEpPrus yrnpyro 1eopMUpOBAHHOTO TeTa.
2. O6parumbie u HeoOpatumbie mnporecchl. [lukn Kapuo. Teopembr Kapno. Brtopoe nawano
TEPMOJUHAMUKHU U €T0 POPMYITHUPOBKH

KonTpoibHo-u3mMepuTe/bHbIi MaTepuajg Ne_8
1. Ksasumynpyrue cuibl. YpaBHEHHE [BM)KEHUS A OJHOMEPHOIO TapMOHHUYECKOIO OCHMILISATOPA.
YpaBHEHHE TapMOHUYECKOT0 KOJIEOAHUS U €r0 XapaKTePUCTUKU
2. TloBeneHue sHTpONMU B 0OpaTHUMBIX U HEOOpATUMBIX mpoueccax. [IpuHIMI BO3pacTaHus SHTPOIHH.
HepasenctBo Kiaysuyca.



N —

N —

N —

N —

N —

KonTpoibHo-u3MepuTe/bHbIi MaTepuajg Ne_9
CKOpOCTb U YCKOPEHHE ITPU FapMOHUYECKOM KOJIe0aHUH. DHEPrusi TApMOHUYECKOTO OCLHMIIIATOPA.
TepmoarHaMuueckast BEpOSTHOCTB U €€ CBsI3b € dHTponuen (popmyna boibimana). CraTucTuyeckuii
CMBICJI BTOPOT'O Hauaja TepMOJIUHAMUKH

KonTposbHO-u3MepuTebHbIi MaTepuaa Ne 10
CrnosxeHue OJHOHAIIPABJICHHBIX KOJIeOaHUH OJTMHAKOBOM YaCTOTHI (METOJ] BEKTOPHBIX JUATPAMM).
TennoeMKoCcTh, BHABI TEIUIOEMKOCTH. CBs3b MEXKIY TEIUIOEMKOCTAMHM MJICAJIBHOIO Ta3a IpH
MOCTOSIHHOM JIaBJICHHH U TIOCTOSIHHOM oOO0beme. DHU3WYECKUil CMBICI YHUBEPCAIBHON Ta30BOM
ITOCTOSTHHOM.

KonTposibHO-u3MepuTebHbIH MaTepuaa Ne 11
CrnoxeHre B3auMHO TIEpIeHIMKYISPHBIX KOJICOaHUH.
Uucno cremenerd cBoOombl Moisiekyn Teopema bonbliMana o paBHOpacHpeneIeHUH SHEPTUU 10
CTENEHSIM CBOOO/IBI.

KonTposabHo-usmepurteabHblii MaTepuan Ne_12
OHOMEPHBIN OCHUJUIATOP C TPEHUEM. YPaBHEHHE 3aTyXarOIIMX KOJIEOAHWH M €ro XapaKTePUCTUKH
(aMIuMTYA, TEpUOa, IEKPEMEHT M JIoTapu(pMUYEeCKHil JIEeKpeMEHT 3aryxaHus, KodhduuumeHt
3aTyXaHMsl, BpeMs peaKcalun)
Pacnpenenenne Makcseia 1 €ro CBOMCTBA. XapaKTEpUCTUYECKUE CKOPOCTH MOJIEKYJI Trasa.

KonTposbHo-usmepureabHblii MaTepuaa Ne_13
Brinyxnennsie konebanus. Pesonanc. PesonancHas gacrora.
BHYTpeHH}I}I BHGPFI/IH 148 OHTAJIbIIUS KakK TepMOIII/IHaMI/I‘-IGCKI/Ie INOTCHIUAJbI, HX (1)PI3PI‘-I€CKO€
coJiepKaHue

KonTpoabHo-nu3mepurtenbHblidi MaTepuasa Ne 14
IIpononpHbIE U MONEPEYHbIE BOJHBI. YPaBHEHHE IUIOCKONH MOHOXPOMAaTHYECKON BOJHBL. DHEPrHUs
BOJIHBI.
CBobOonHast sHeprusi u noreHuuan ['ub0ca. YpaBuenuss ['mO6ca-I'enbmrombia. OOie KpUTEpHH
TEPMOJIMHAMUYECKON YyCTOMYUBOCTH.

KoHnTposibHO-u3MepuTebHbI MmaTepuana Ne 15
BonnoBoe ypaBHeHue. Pa3oBasi CKOPOCTb MOHOXPOMATHYECKOM BOJIHBI.
Juddy3us, TemIonpoBoIHOCTh, BHYTPEHHEE TPEHNE — YpaBHEHUS, KOA(PPHUITUESHTHI.

KoHnTposibHO-u3MepuTeIbHbIH MaTepuaa Ne 16
Bo3HukHOBeHME U ypaBHEHUE CTOsTYeH BOJIHBI. CBOMCTBA CTOSTYMX BOJIH.
VYpaBHenue u u3otepmol Ban-nep-Baansca. @usnyueckuil CMbICT TOCTOSIHHBIX B YpaBHeHUU BaH-aep-
Baansca. Kputnueckoe coctosiHue.

INEPEYEHB BOITIPOCOB K 3K3AMEHY (KOMIUIEKT KHNM Ne2)

KonTpoabHo-nu3mepurtenbHblid MmaTepuas Ne 1

DNeKTpUYECKHE 3apsiibl U UX DJIEMEHTAPHBIE HOCUTEIU. 3aKOH COXPAHEHUSI SJIEKTPUUYECKOTO 3apsiia.
Toueunslie 3apsaapl. 3akoH KynoHa.

DHeprusi AMEeKTPOMarHuTHON BoiHbL. BekTop YMoBa-IloitHTHHTa. IHTEHCUBHOCTH
3JIEKTPOMArHUTHOMN BOJIHBI.

KonTpoJsbHOo-u3MepuTebHbIi MaTepuaa Ne_2



1. [TonsiTre 06 A1eKTpUYECKOM mosie HanmpspkeHHOCTh ieKTpraeckoro nois. [lone TodedHoro 3apsia.
Jluanm  HanpsokeHHOCTH. [IpyHIUI Cynepro3uIni.

2. IlepBas u BTOpas runote3bl MakcBemia Kak 0000IeHHe TEOpEM O IUPKYIISIIMH HAIPSHKEHHOCTH
ANEKTPUYECKOTO U MAarHUTHOTO MOJIEH.

KonTpoabHo-nu3mMepuTenbHbId MaTepuaa Ne 3
1. IToTok BekTOpa HANPSHKEHHOCTH 3JIeKTpruyeckoro nois. Teopema ["aycca-OcTtporpackoro.
2. Tok cmemenus. Cuctema ypaBHeHH MakcBeiia B uHTerpajibHOU hopme. VX pusndeckuii CMBICI.

KonTpoabHo-n3MepuTebHbIid maTepuaia Ne 4
1. IloreHuuman u pa3HOCTb NOTEHLIMANOB. [loTeHIIMaN OIS TOUEUHOTO 3apsAaa. DKBUIIOTEHIIMAIbHBIE
MIOBEPXHOCTH.
2. CBobopHble HE3aTyXalOIIUE U 3aTyXarolue KojJebanus B kojaebaTensHOM KOHTYpe. Popmyna
Tomcona.
KonTpoibHOo-u3MepuTe/bHbI MaTepuajg Ne_S
1. CBA3b MeX1y HAIPSXKEHHOCTHIO U TIOTEHIIMAJIOM 3JIEKTPOCTaTHUECKOTO MOJIS.
2. "3akon Oma" 1715 yyacTka ey NEPEMEHHOT0 TOKa C COMPOTUBIIEHNEM U eMKOCThI0. CaBHT a3
MEXy TOKOM M HaIPsXKEHUEM JJIS 3TOro ciydas. EMKOCTHOE CONpOTUBIICHHUE.

KonTpoabHo-n3MepuTenbHbId MmaTepuaa Ne_ 6
1. HampspkeHHOCTB DJIEKTPUIECKOTO MO OECKOHEUHOW paBHOMEPHO 3apsKEHHOM MI0CKOCTH.
2. "3akon Oma" mJis yyacTka 1en NEPEMEHHOr0 TOKa ¢ CONMMPOTUBIICHUEM, U MHIYKTUBHOCTHI0. CIABUT
(ba3 MCKAY TOKOM U HANPSKCHUCM IJIA 3TOTO Cly4das. I/IHI[yKTI/IBHOe COIIPOTUBJICHHC.

KonTpoibHo-u3MepuTe/bHbIi MaTepuajg Ne_7
1. DHeprus anekrpudeckoro noist. O0beMHast INIOTHOCTH SHEPTUH IEKTPUIECKOTO TIOJIS.
2. CoiicTBa (heppOMarHeTUKOB; TEMIIEpaTypHast 3aBUCUMOCTh HAMarHUYEHHOCTH, KpUBast
HaMarHWYMBaHUS, TIETIIS TUCTEPE3NCa, AaHU30TPOITHSI MATHUTHBIX CBOMCTB.

KonTpoabHo-nu3MepuTenbHbId MmaTepuaa Ne 8
. DIIEKTPUUECKUI AUMOIb: TIOJI€ IUIIOJSI Ha €T0 OCH U Ha MEPIEHANKYIISIPE K €r0 Cepe/InHE.
2. 2. MarauTHOe 1oJie B BelecTBe. MosieKynsipHbIe TOKH AMIiepa.

—

KonTpoabHo-nu3mMepuTenbHbIid MmaTepuasa Ne 9
. BCKTOp noJrapu3alu AU3JICKTPUKA U €TI0 CBA3b C HOBerHOCTHOfI IJIOTHOCTBIO CBA3AHHBIX 3aps/10B.
. [TapamarneTuk Bo BHEIIHEM MarHUTHOM ToJie. [TapamarauTHast BOCpuUMUYHUBOCTh. 3akoH Kropu.

N —

KonTposbHO-u3MepuTebHblid maTepuan Ne 10
. Pabora B anekrpocrarndeckom mosie. [loTeHIInanbHbIi XapakTep dAEKTPOCTATHYECKOTO TOJIS.
2. ATomM B MarHuTHOM T10J1€. JlapmMopoBa npeneccus, reopeMa Jlapmopa. Jlnamaranetusm.

—

KonTposibHO-u3MepuTebHbI MaTepuaa Ne 11
1. Teopema I'aycca 11 37€KTPOCTATUUECKOTO TOJIS B IUAJIEKTPUKE. BEKTOp 311€KTprUecKOi HHAYKLINH.
JudnexTprudeckas BOCIPUMMYUBOCTD M JUDJIEKTPUUECKAs IPOHUIIAEMOCTbD.
2. MaruuTtHble cBoiicTBa aToMa. OpOUTaNBHBINA M CIUHOBBIM MarHUTHBIE MOMEHTBI SJIEKTPOHA.
MarauTHbII MOMEHT aToMa.

KonTposabHo-usmepurteabHblii MaTepuan Ne_12
1. IIpe3oanexTpuxu. [Ipsimoit 1 0OpaTHbIN The303(hPekT. CEerHeTONIEKTPUKH.
2. Teopema o0 uIUPKYIAUMM BEKTOpa MHAYKLUMM JUIsI MAarHUTHOrO TOJs B BellecTBe. Bekrtop
HaAMpPsKEHHOCTH MarHUTHOTO T0Jisl. MarHuTHasi BOCIIPUMMYKBOCTh M MArHUTHAS IPOHUIIAEMOCTD



KonTpoabHo-nu3mepurteabHblid MmaTepuaa Ne 13
1. ITocTosiHHBIN 3neKTpryeckuil TOK. Cuila ¥ III0THOCTH ToKa. CtopoHHue cuibl, DC.
2. IToTok BekTOpa MarHuTHOW MHAYKIMUK. Teopema ["aycca-OcTporpaackoro ajisi MAarHUTHOTO MOJIA.

KonTpoabHo-nu3mMepurtenbHblid MaTepuasa Ne 14
1. 3akon Oma ans yuactka nerm 6e3 9J1C, mist yuactka nenu ¢ /1C u 11 3aMKHYTO# Lienu
MOCTOSIHHOT'O TOKa.
2. SIBneHue anekTpoMarHuTHOW MHAYKIMU. 3akoH Papanes ang DAC unaykuuu. [Ipasuiio Jlenna.

KonTposabHo-usmepurteabHblii MaTepuan Ne_15
1. ITonoxeHus KI1acCUYEeCKOM AJIEKTPOHHOM TEOPUH MPOBOJIUMOCTH METaI0OB. 3akoH Oma B
muddepeHManbHOR Gpopme (BBIBON).
2. MarauTHOE B3aUMOJICUCTBUE TapAJIJICIIBHBIX IPOBOJHUKOB ¢ TOKOM. Exquamia cuitel Toka (CH)

KoHTposibHO-U3MepuTeIbHbIH MaTepuaa Ne 16
1. DnexTpuueckoe nojue B 1uIeKTpuKe. Y paBHeHue Kinaysumyca-MocoTTH sl HEIOJISIPHBIX M MOJSIPHBIX
IU3JIEKTPUKOB
2. 3akon buo-CaBapa-Jlamuiaca. MarauTHoe moJie mpssMOro Toka.

KonTpoibHo-usmepureabHblii MaTepuaa Ne_17
1. Tlonspuzaius IUAIEKTPUKOB U €€ OCHOBHBIE BUIBL. BekTop monspuzanuu (onpeneiaeHne) u ero cBsi3b
C BCKTOpaMU HAITPAKCHHOCTU U UHAYKIHUU SJICKTPUYCCKOIO ITOJIA.
2. Tlonsitue 0 MarHUTHOM moJie. BekTop MarHuTHOM MHAYKIUK. [[pyHIUI Cyniepno3uiyu.

KoHTposibHO-u3MepuTeIbHbIH MaTepuaa Ne 18
1. TloHsTHE O KBAaHTOBOI TEOPHUU TPOBOAMMOCTH METAJUIOB. DHEPreTHUECKHe ypoBHU. Y poBeHb Depmu,
sHeprusa Oepmu.
2. Meramibl, IUAIEKTPUKH, COOCTBEHHBIE U TPUMECHBIE TTOIYIIPOBOAHUKH, UX TPOBOUMOCTH C TOUKH
3peHUs 30HHBIX NPECTABICHUN.

KoHnTposibHO-u3MepuTeabHbI MaTepuaa Ne 19

1. BriBox 3akona /[xoyins-JleHna B KilacCH4ecKol IEKTPOHHON TEOPUH MPOBOJIUMOCTH METAILJIOB.

2. JlnaMarHeTHK BO BHEIIHEM MATHUTHOM IoJIe. J[naMarHuTHass BOCOPUUMYUBOCTD
KonTposibHO-u3MepuTeibHbIid MmaTepuasna Ne 20

1. KoHTakTHast pa3HOCTb MOTEHIMAJIOB, IPUYHMHBI €€ BOSHUKHOBEHUs. TepmoI/IC.

2. MarauTHOoe noJjie ABMXKYIIErocs dIeKTpuyeckoro 3apsaa. Ee ocobennocTn

KoHTposibHO-u3MepuTeIbHbIH MaTepuaa Ne 21
1. IIpoBOAHUKH B 3JEKTPOCTATHUECKOM IOJIE. Y CIIOBUE PABHOBECHUS 3apsiIOB B IIPOBOHUKE.
DnexTpuueckas eMKOCTh YEAUHEHHOTro MpoBoAHNUKa. KoHaeHcaTopsl. DHeprust yeAUHEHHOTO
3apsKEHHOTO MPOBOAHUKA.
2. VCTOYHMKH MOCTOSIHHOTO MAarHUTHOTO MOJs. 3aKOH AMniepa. BeKTop MarHUTHOW UHAYKIUU.

KoHTposibHO-U3MepuTeIbHbIH MaTepuaa Ne 22
1. IloBeneHre AUNOISA BO BHELTHEM OJHOPOIHOM 3JIEKTPUUECKOM I10JIE.
2. Pabota B marauTHOM mojie. OObeMHas TUIOTHOCTh YPHEPTUH MAarHUTHOTO TIOJIS.
KonTposabHo-usmepurteabHblii MaTepuan Ne_23
1. IlepeMeHHBII 2JIEKTPUUYECKHUI TOK. Y CIOBUE KBA3UCTAIMOHAPHOCTU. METO1 BEKTOPHBIX JUarpaMM.
3axon OMa 1 ITOJIHOM LIeTIH IEPEMEHHOT0 TOKa.
2. B3auMOCBS3b JIEKTPUUECKOTO U MATHUTHOTO TTOJIEH.



KoHTposibHO-U3MepuTeIbHbIH MaTepuaa Ne 24
1. ABoiictBenHas npupoaa I/1C nnaykuun. Buxpesoe anekrpudeckoe mose. MakcBemioBckas
TPAKTOBKA SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.
2. MarHuTHbII MOMEHT BUTKa C TOKOM M €T0 ITOBEAECHHUE BO BHEIIHEM OJTHOPOJHOM MAarHUTHOM IIOJIE.

KonTpouabHo-usmepurteabHblii MaTepuaa Ne_25
1. Teopema o HMPKyYIAUUN BEKTOPA MAarHUTHON MHAYKLUU JUUIsl MATHUTHOTO MOJISI B BAKYyMeE.
2. JleiicTBME MarHUTHOIO MOJIS1 HA ABMIKYILUICS dileKTpudeckuil 3apaa. Cuna JlopeHna u ee cBolcTBa.

KonTposabHo-usmMepuTeabHblii MaTepuan Ne_26
1. CnenctBus u3 Teopun MakcBesuia. DJIEeKTpOMarHUTHBIE BOJTHBI. [l10cKas MOHOXpOMaTHUyecKas
JJIEKTPOMAarHUTHAsI BOJIHA, €€ YPABHEHHUE U OCHOBHBIE CBOMCTBA.
2. ITonsiTHe O pe30HaHCE HANPSXKEHUM B MOCIIEIOBATEILHOM 1IEMU MEPEMEHHOTO TOKA.

INEPEYEHB BOITPOCOB K 3K3AMEHY (KOMIUIEKT KHNM Ne3)

KonTpoabHo-nu3mepurteabHblid MmaTepuaa Ne 1
1. Wntepdepeniuss cBeta U ee OCOOEHHOCTH. YCJOBUS WHTEPPEPEHIIMOHHBIX MAaKCUMyMOB U
MHUHHMYMOB
2. O¢pdexr Komnrona. 3aKkoHbI COXpaHEHUS SHEPTUH U UMIIYJIbCa IPU YIIPYroM cOynapeHuu (oToHa U
3JIEKTPOHA.

KoHnTpoibHOo-u3MepuTe/bHbI MaTepuag Ne_2
1. WnaTtepdepenius npu OTpaKeHUH OT TOHKHUX TutacThH. [loTeps momyBosHbBI npu oTpaykeHuu. [lomHas
OINITUYECKAsl PA3HOCTh XOAA.
2. YpaBHeHHe DWHIITEHA 11 BHEIIHeTo GoTtoddderra

KonTpoabHo-nu3MepuTeabHblid maTepuaia Ne 3
1. Ilonockl paBHOTO HAaKJIOHA U MOJIOCKH! paBHOW TosmuHbl. Konblia HeroToHa.
2. OCHOBHOE ypaBHEHHE pPaJMOAKTHBHOTO pacrana. IloctosHHas pacraga M ee (PU3NYECKH CMBICI.
IIepnon nomypacnana.

KonTpoibHo-u3MepuTe/bHbI MaTepuag Ne_4
1. TlpuymHBI HEKOTEPEHTHOCTH €CTECTBEHHBIX MCTOYHHUKOB cBeTa. (CrocoObl OCYIIECTBICHHUS
KOTCPCHTHOCTH B OIITUKE - IPUMCPBHI.
. TOpMO3HO€ 1 XapaKTEPUCTUUECKOE PEHTT€HOBCKOE M3NTydeHue. 3akoH Mo3znu

[\

KonTpoabHo-nu3mMepuTenbHbIid MmaTepuaa Ne 5
. IlpumeHenus uHTEpHEPEHITHH.
. ®oTonpl. Macca u umnynsc poToHa. JlaBieHue ceera

N —

KonTpoabHo-nu3mMepuTenbHbIid MmaTepuaa Ne_ 6
. Judpakuus ceera. [Ipunnun [tolirenca-Openens. 30ub1 OpeHens.
2. KBaHTOBBIN XapakTep TeroBoro uzinydenus. ®opmyna [lnaHka a1t TENIOBOTO U3TyYEHHUS.

—

KonTpoabHo-n3MepuTebHbIid maTepuaia Ne 7

. Judpakuus B mapaJuienbHbIX JTy4ax Ha OJHOU IIEIH.

. ®opmymna Panest — JkuHCca 1715 TEMJIOBOTO M3IydeHUs. Y IbTpaduoseToBas «karactpoday
KonTposbHo-u3MepuTe/bHbIi MaTepuajg Ne_8

. JAudpakunonnas pemierka. Y cioBus AUPPaKIUOHHBIX MAKCHMYMOB I MUHUMYMOB

. AGCOJIIOTHO YepHOE TEJIO U 3aKOHBI €0 TETUIOBOTO M3JIYYCHUS.

N —

N —



KonTpoibHo-u3MepuTebHbIi MaTepuajg Ne_9
1. Judpakuus pentreHOBCKuX iydeit. ®opmyna Bynbda-bparros.
2. TernyioBO€ M3JIy4YE€HHUE U €T0 PAaBHOBECHBIN XapakTep. M3iyuaTenpHas U MorjonarenbHas cnocoOHOCTH
Teja, SHEPreTHIecKasi CBeTUMOCTb.

KonTposbHO-u3MepuTeibHblid maTepuana Ne 10
1. Jucnepcus csera. HopmanbHast u anomanbeHas aucniepcus. [lokasarens nucniepcuu
2. TermoBoe m3nyuenue. 3axoH Kupxroda. dynkinus Kupxroda u ee puznueckuii CMbICT.

KonTposbHo-u3meputeibHblid MmaTtepuaia Ne 11
1. OCHOBBI KJIACCUYECKON 3IEKTPOHHOU TEOPHUH IUCIIEPCUMU.
2. UckyccTBennas anu3otponus. Dddekt Keppa (MCKycCTBEHHOE JBOMHOE JTy4ETPETOMIICHHE)

KoHTposibHO-u3MepuTeIbHbIH MaTepuaa Ne 12
1. Iornomenwue ceeta. 3akoH byrepa — Jlam6epta. Koaduument nornomenus u ero Gpusndeckuit
CMBICIL.
2. [longpuzanus cBeTa npu OTPaXXEHUH OT JUIIEKTpUKa. 3akoH bprocrepa.

KonTtposabHo-usmepurteabHblii MaTepuan Ne_13
1. CocraB 1 XapakKTepUCTUKU aTOMHOTO siapa. [ledhekT Macc u SHEeprus CBSA3M aTOMHOTO si/Ipa.
2. JIBoitHoe nydenpenomieHne. OnTudeckasi OCh M IN1aBHasI IJIOCKOCTh OJTHOOCHOTO KpHCTaIa.
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIN JTy4H. [10J10)KUTENbHBIC U OTPUIIATETLHBIE KPUCTAILIBI.

KoHTposibHO-u3MepuTeIbHbIH MaTepuaa Ne 14
1. ITonapuzanus cera. EcrecTBEHHBIN U NOASPU30BaHHbIN cBET. Bunpl nonspuzauuu. Ilonsipuzarop n
aHanuzaTop. 3akoH Mairoca.
2. Buzpl paaroakTHBHOTO pacnana. Ajb(a-pacma, ero ypaBHeHUE U XapaKTePUCTHKH.

KonTpouabHo-usmepureabHblii MaTepuaa Ne_15

1. Knaccuueckue npeactaBieHus O B3aUMOJICUCTBUM CBETA C BEIIIECTBOM.

2. B-pacman, ero BUABI U ypaBHEHHs. DHeprus B-31ekTpoHoB. HeliTpuHo.
KonTpouabHo-usmepureabHblii MaTepuaa Ne_16

1. Hudpakuus B chepudeckux BosHax (audpaxius OpeHens) Ha KpyrjioM OTBEPCTHH M KPYTJIOM JTUCKE.

2. Cnekrtp atroMa Bojopoaa. CriekTpanbHble 3akoHoMepHOCcTH. O6001meHHas hopmyna bansmepa.

[TocTostnuas PunGepra.

KonTposibHO-u3MepuTebHbIH MaTepuaa Ne 17
1. IlomyyeHue U aHaNIMU3 JUIMITUYECKU NOJISIPU30BAHHOIO cBeTa. YacTHBIE BU/IbI SJUIMIITUYECKOU
MOJIIPU3ALUH.
2. OCHOBHBIE CBOWCTBA SAEPHBIX CHUIIL.

KonTpouabHo-usmepurteabHblii MaTepuaa Ne_18
Hudpakuus B chepudeckux BoHax (audpaxius OpeHens) Ha KpyrjioM JIHCKe.
Teopus atoma Bogopoaa o bopy. [loctynatsr bopa. [Toctosunas Pun6epra B Teopun bopa.

N —

KonTtposabHo-usmepurteabHblii MaTepuan Ne_19
1. Kpucrammmaeckas miacTHHKA MEXKITY MOISPU3aTOPOM U aHanu3atopoM. MHTepdepenius
MOJISIPU30BAHHBIX JIyd4el B MOHOXPOMAaTUYECKOM CBETE.
2. TlonsTue o sAepHBIX peakusax. TermmoBoi 3G heKT saepHoit peakIuu.



KoHnTposibHO-u3MepuTebHbIH MaTepuaa Ne 20
1. Ilpupoaa onTU4ecKoil aHU3O0TPOIIMU U MPOHCXOXKACHUE TBOMHOTO Jy4erpeNoOMIICHUS B OJHOOCHBIX
Kkpuctayuiax. [lonoxxutenpHbIe M OTPULIATEIbHBIE KPUCTAILIBI
2. [TonsTHE O simepHbIX peakuusax. TernnoBoit 3¢ ekt saepHol peakum.

KonTposabHo-usmepurteabHblii MaTepuan Ne_21
1. JudpakuroHHas perieTka Kak CeKTpaabHbIN mprubop. Jlucnepcus u pa3pemaromnias crnocoOHOCTh
T(QPaKIUOHHON PELIETKH.
2. Tlpupona siAepHBIX CHII. T — ME30HBI, KAK HOCUTEIH B3aUMOJICHCTBUS MEXTy HYKIOHAMHU.

KoHTposibHO-U3MepuTeIbHbIH MaTepuaa Ne 22
1. DOnmuncoubl Ty4eBbIX CKOPOCTEHN B OAHOOCHBIX KpucTamiax. [loctpoenus ['tolirenca s
OJTHOOCHBIX KPHUCTAJIJIOB.
2. KopmyckynsspHO-BOJIHOBOH 1yalli3M CBeTa U MUKpoyacTull. BonHsl ne-bpoiins u ux cBoiicTsa.

KonTposabHo-usmepurteabHblii MaTepuan Ne_20
1. BomHoBoii maket. ['pynmoBasi ckopocTs BoHBL. Dopmyrna Pamest st ha3oBoit v rpymnmnoBoi
CKOpPOCTH.
2. DneMeHTapHbIe YacTUIlbl. YeTkipe Thma (pyHIaMEeHTaIbHBIX B3aUMOACHCTBUI B IPUPOJIE, UX
CpaBHUTEJIbHAS XapaKTEPUCTHKA.

Onucanue KPUTEPHEB U MIKAJIbI OLEHUBAHUS KOMIETeHIHNIT (Pe3yJbTaTOB 00yueHHs) MPU MPOMEKY TOUHOM
aTTecTanuu

3HaHUEe BceX (DM3MYECKHX 3aKOHOB M SIBICHHH B 00BbEME IMPOCIYIIAHHOTO
Kypca.  YMeHue  BbIBOAUTH  ¢opmynbl.  CrmocoGHOCT  CBOOOIHO
OPHMEHTUPOBATHCSl BO BCEM MaTepHale.

OTan4Ho

3HaHne BceX (DM3MUECKUX 3aKOHOB M SIBJICHHA B O0BEME MPOCITYIIAHHOTO
Kypca. YMeHue  BeIBOAUTH  Gopmyibl.  CrmocoOHOCTH  CBOOOJHO
OpPUEHTHPOBATLCS BO BCeM Marepuaie. Bo3MOKHBI HEOOJbIINE HEOUYEThI U
HETOYHOCTH TIPU BBIBOJIE (hOPMYII.

Xopouio

3HaHHE OCHOBHBIX (DU3MUECKHUX 3aKOHOB U SBJIEHUH B 00BEME MPOCTYIIaHHOTO

Y10B1€TBOPUTEIBHO
Kypca.

HeynoBierBopurenbHo | He3HaHne OCHOBHBIX 3aKOHOB (PU3UKH, (PU3MUECKOro cMbiciia (PU3MUECKHX
BEJIMYMH U X EMHHI] U3MEPEHUN

3auTeHo 3HaHUE OCHOBHBIX (PU3MUYECKUX 3aKOHOB U SIBJICHUIN B 00beMe MPOCIYIIaHHOTO
Kypca. CllocOOHOCTh OPHEHTHPOBATHCS BO BCEM MaTepHale.

He 3auteno Heymenne ¢dopmynupoBaTh OCHOBHBIE 3aKOHBI, (DU3MUYECKOTO CMBICIA
bu3NYECKUX BEIMYUH U UX €IUHUI] U3MEPEHUN

Onucanue TeXHOJIOTHH NPOBEICHUS.

IIpomexxyTouHass arrecrauys IPOBOAUTCS B COOTBETCTBUU C [lonmokeHHeM O IpOMEXYTOYHOU
aTTecTallud OO0ydJalolMXcsd IO MporpaMMaM BbICIIEro 00pa3oBaHUA.KOHTPOIbHO-U3MEPUTEIbHBIE
MaTepHabl MPOMEXYTOYHON aTTeCTAllMM BKJIIOYAIOT B ce€0sl TEOPETUYECKHE BOIPOCHI, MO3BOJISIOIINE
OLICHUTb YPOBEHb IOITYYCHHBIX 3HaHUNM. KpUTepuu OLleHNBaHUS IPUBEACHBI BBILIE.




	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатми освоения образовательной программы (компетенциями выпускников):




