MMUHOBPHAYKH POCCUU
®EJEPAJLHOE TOCYJIAPCTBEHHOE OBPA3OBATEJIBHOE YUPEKIEHUE
BBICIIET'O OBPA3OBAHUS
«BOPOHEKCKWI1 TOCYJIAPCTBEHHBI YHUBEPCUTET»
(®T'BOY BO BI'Y)

YTBEPXJIAIO
3aBenyrommii kadeapoii
SKCHEPUMEHTANIbHON (PU3UKN

C.H.dpoxaun
31.08.2022 .

PABOYAS ITPOI'PAMMA YUYEBHOM JUCIHUATIJIMHBI
51.0.08 - ®U3UKA
1. llu¢gp u HauMeHOBaHHe HANIPABJIEHUS MOATOTOBKH/CIIEIIUATBLHOCTH:

04.05.01 - ®dynnameHTanbHAs U MPUKIATHAS XUMHS
2. Mlpoduib moaroToBKU/cienuaau3anumn: 6e3 npoduieit/cnernuanu3anuii
3. KBannpukanus (creneHb) BbINMYCKHUKA: CIIELUAINCT
4. ®opma o0pa3oBaHus: OYHAs
5. Kadenpa, orBevaromas 3a peaju3anuio JMCHUIIMHBI: Kaeapa 3KCIepUMEHTAIbHON PU3UKH
6. CocraBurenu nporpammbl: [[poxaun Cepreit HukonaeBud - 1.¢.-M.H., ipodeccop;
7. PexomengoBana: Kadenpoii sxkcnepumentanpaoil pusuku 31.08.2022 1., Nol
8. Yueonnrii rox:  2022/2023 Cemectpbr: 2,34
9. leau ¥ 3a1a4M y4eOHOW TUCHUTLINHBI
Llenvio yuebnoii oucyuniunvl senriemcs (POPMHUPOBAHUE Y CTYIEHTOB €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa Ha OCHOBE 0a30BBIX 3HAHMM 1O (yHIAMEHTAIBHBIM pa3ziesaM (U3UKH.
3a0auamu yuebHOU OucyuniuHvl AGIAIOMCA. OCBOGHHUE TaKHUX pasfenoB (U3MKH, KaK MEXaHHKa,
MOJIEKYJIsIpHass (U3MKa, 3JIEKTPOJMHAMUKA, ONTHKA, OCHOBBI ATOMHOW M SJAEpHON (U3HKHU; yMEHHE
UCIOJIb30BaTh TEOPETHUECKHE 3HAHMUS (PU3NYECKHX 3aKOHOMEPHOCTEH Mpu OOBSCHEHHUH XMMHYECKUX
SBJICHUM, YMETb NMPUMEHATh NMPAKTHUECKUE HABBIKM, MOJIyYEHHBIE B XOJI€ BBIMOJIHEHUS (PU3HMUECKOTO
MpakTUKyMa, Tpu paboTe cO CHeNUaIU3UPOBAHHBIM 00O0pyJOBaHHMEM B MpodeccroHalIbHON
JESTEBHOCTH.
10. MecTo y4eOHOl aucuumIuHbI B cTpykType OOII: [luctumuimHa OTHOCUTCS K 0a30BOM YacTH

bnoka 1 mporpamms! crietmanutera 04.05.01 — @ynnamenTanbHast U IpUKIa HAs XUMUS

TpeGoBanusi K BXOAHbIM 3HAHUAM, YMEHMSAM M KOMIEeTeHUUsIM: OOy4aroIuiics IOJKEH B TMOJIHOM
o0beMe 3HaTh HIKOJIBHBIN Kypc (DU3MKH, yMETh pelaTh npocTeiime Gpusnyeckue 3a1auu.
JMCHUIUIMHBL, 1Js KOTOPBIX AaHHAs AUCUMILVIMHA SIBJIsIeTCSl NpeallecTBYIOIIel: KBaHTOBas
MeXaHuKa, pu3nyecKass XuMusl, TUCHHUILTMHBI TPOPECCUOHAIBHOTO LIUKJIA.
11. Ilnanupyemblie pe3yJabTaTbl O0yYEeHUS IO AUCHHUILUIAHE/MOAYJII0 (BHAHUS, YMEHHS, HABBIKH),
COOTHECEHHbIe ¢ IUIAHUPYEMbIMH pe3yJbTaTaMH OCBOeHHs 00pa30oBaTebHON NPOrpamMMbl
(KkoMIeTEeHIIUAMU BHINNYCKHUKOB):



Kon HasBanue Ko | Unentu [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINH o | ¢duxato
Y

OIIK- | Cnocoben 3HaTh: (yHIAMEHTAIBHBIC Pa3/IeIIbI bu3uKn

4.1 TUTAHUPOBATH PAOOTHI (MexaHuka, MOJICKYJISIpHAS dusnka u
XUMHUYECKON TEPMOAMHAMHKA, JJIEKTPOJAWHAMHUKA, BOJIHOBas U
HaIpaBJIEHHOCTH, KBaHTOBas ONTHKA, OCHOBbI ATOMHOW M sJIEpHOMU
o0OpabaThIBaTh 1 busukn).

WHTEPIPETUPOBATH YMeTh: IUIaHupOBaTH PAOOTHI MCCIEAOBATEILCKOM
MOJTy4YeHHbBIE HaIpPaBJICHHOCTH, 0o0pabaTsIBaTh u
pE3yJIbTaThI C HUHTEPIPETUPOBATh  MOJIYYEHHBIE  PE3YyJIbTaThl C
HCIIOJIb30BaHUEM WCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUM pelIeHUs
TEOPETUYECKUX 3HAHUMN (bu3nvecKux 3a1ad.

U TIPAKTHYECKUX Brnanets: HaBbIKaMU aHaim3a buznuecKkux
HAaBBbIKOB PEIICHUS IIPOLIECCOB, HUMEIOLINX OTHOILIEHUE K
MaTeMaTUYECKUX U npodeccnoHanbHOM IeATENbHOCTH.

duznyecKux 3a1a4y

OIIK- | O6pabaTbiBaeT JaHHbBIE 3HaTh: OCHOBBI TEOPHH OMINOOK U3MEPECHUIA.

4.2 C UCIOJIb30BaHUEM YMerb: OPUMEHATh  NPAKTUYECKHUE  HaBBIKH,
CTaHJapTHBIX CIIOCOOOB MOJIyYEHHbIE B XOJE BBINOJIHEHUS (UINYECKOTO
arnMpOKCUMAIINH MIpaKTUKyMa c IPUMEHEHHEM METO/I0B
YHCIEHHBIX KOMITBIOTEPHO 00pabOTKH.

XapaKTEPUCTUK Bnaners: METOJIUKOMN 00paboTku JTaHHBIX
JKCIIEUMEHTA

OIIK- | UaTepnperupyet 3HaTh: OCHOBHBIE (DU3UYECKHE 3aKOHBI MEXaHWKH,

4.3 pe3ynbTaThl MOJIEKYJISIPHON (PU3UKH, AJIEKTPUYECTBA, ONTUKH H
XUMHUYECKHUX aTOMHOM (pU3UKH
HaOroneHuit ¢ YMeTh:  HCIONB30BAaTh  TEOPETUYECKUE  3HAHMUSA
HCITOJIb30BAaHNEM (u3NUecKnXx 3aKOHOMEPHOCTEH TMpu OObSICHEHUU
(bu3nUecKnX 3aKOHOB U XUMHYECKUX SBJICHHM.

Ipe/ICTaBICHUM Bnagers: merogumkamMu aHanu3a UM 000OILIEHUS MPU

HUHTCpHpCTAllun Ha6JHO)IaeMBIX SIBJICHHI.

12. O0beM QTUCHUILIMHBI B 3a4eTHBIX equHUIax/gyacax — 13 /468

®opMa NpoMeKYTOUHOM aTTeCTALMU: 3a4eT C OLleHKOM, IK3aMeH

13. TpynoeMKkoCTh 110 BHIaM Y4eOHOii padoThI

TpynoemMKocTh (4achl)
Bun yuebHoit paboTbl Beero ITo cemectpam
2 ceM. 3 ceMm. 4 cem.
AynuTOpHBIE 3aHATUS 242 68 102 72
B TOM UHCIIE: Jlexun 104 34 34 36
JlaGoparopHble 138 34 68 36
CamocrosiTenpHas paboTa 154 40 78 36
dopma NpOMEXKYTOUHON 79 3auer c Sxsamer — 36 3aueT ¢ oLeHKOU
arTeCcTaln OLIEHKOH Dk3ameH — 36
Wroro: 468 108 216 144

13.1 ConepxaHue TUCUMIIHHBI:

Ne
n/a

HaumenoBanue paznena
JUCHUTIIINHBI

Coneprkanue pasjena JUCITUTITHHBI




1. JEKIIUHA
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Mexanuka.
Mexannueckue
KO0J1e0aHUs U BOJIHBI.

Tema 1. Bpenenue. KuHeMaTuKa M JMHAMHUKA MaTepHAJIbHON
TOYKH.

[Ipenmer u 3amaun ¢u3uku. Mecto (GU3MKM B €CTECTBO3HAHUH.
Metoabl  ¢usmveckoro  uccienoBanus.  DPHU3MUECKUE  MOJEIH.
®u3znuecKne BEINYUHbBI U UX U3MEPEHUS.

OTHOCUTENBHBIM XapakTep MeXaHU4eckoro BuxkeHus. Cucrema
orcyeta. KpuBonuHeiiHoe JBH)KeHUE. BekTopbl mnepemenieHus,
MTHOBEHHOM  CKOPOCTM ¥ MTHOBEHHOTO  YCKOpPEHHUs  MpHU
KPUBOJIMHEHHOM JBUKEHUH. Bexropsl HOPMAaJIbHOTO u
TAHT€HIMAJIBbHOIO YCKOPEHUH. JIBMIKEHHE TOUKM II0 OKPYKHOCTH.
BekTopbl yriioBoM CKOpPOCTH U YIJIOBOTO YCKOpeHHs. CBsi3b MEXIY
BEKTOpPaMU JIMHEMHOMN U YIJI0OBOM CKOPOCTH.

[Tepssiii 3akon HpioroHa (3akoH muepuuu). Cuma. Macca. Ummynbc
tena. Bropoit 3akon HeroTona. Mmnynbe cuibl. 3aKOH M3MEHEHHS
uMItynbca Tena. Tpetuit 3akoH HeroTroHa. OCHOBHOM 3aKOH TMHAMMKU
JUISL CUCTEMbl MAaTEpHUAJbHBIX TOYEK (CHUCTEMbI Tel). 3aMKHYTbIE
CHUCTEMBI. 3aKOH COXPaHEHUS UMITYJIbCA.

PaGora cuibl. Kuneruueckass sHeprusi U €€ CBs3b C PpabOTOM.
[ToreHuuanpHble CcHIbI, paboTa B TMOJIe TOTEHUIUATbHBIX CHIL.
[TorennmanbHas >Heprusi. CBA3b CHIBI C MOTEHIMAIBHON SHEPruei.
[Tonstue rpagueHTa ckansipHod ¢yHkiuu. [loTeHIManbHBIE KPUBBIE.
VYcnoBue paBHOBecHs Tel. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Tema 2. MexaHnKa TBepPAOro TeJaa

Bpamienrue abconoTHO TBEpAOTo Tejla BOKPYT HEMOJABMXKHOM OCH.
MowmeHT cuiibl. MOMEHT HMHEpUMH MaTepualbHOM TOYKM M TeJja.
MowmeHT ummysnbca TOYKA U Tena. OCHOBHOM 3aKOH JAMHAMUKH IS
BpallaTeIbHOTO JIBM)KEHHS. 3aKOH COXpPaHEHUsI MOMEHTa UMITYJbCA..
Kunernyeckas sHeprust Bpaiiaromerocs Tena.

Cunet  ynpyroctu. Mexanudeckue aedpopmanuu, ymopyrue u
Heynpyrue nedpopmannu. OCHOBHBIE BHUIBI YHOPYIHX AepopMariuil.
Mexanuueckoe Hampsbkenue. 3akoH ['yka nus  pedopmanmii
pacTsbKeHus (CKaTusl) U cBUTra. DHEPrus ynpyro AeGpopMUpOBaHHOTO
Tena.

KBazuynpyrue cuisl.

Tema 3. Kojie6aHus 1 BOJIHBI

VYpaBHeHHE  JBWKEHHUA Ui  OJHOMEPHOIO  TapMOHHMYECKOTO
OCIIWJUIATOpA. YpPaBHEHHE TapMOHHMYECKOTO KOJIeOaHWUS W  €ro
XapaKTepUCTHKU (aMIUIUTYy[a, 4acToTa, mepuoj, (asza). CKOpocTs u
yCKOpeHue npu rapMOHHYECKOM KoJie0aHuu. DHeprus
TapMOHHMYECKOTO OCHUIUISATOpA.

CroxeHue OJIHOHAIPABICHHBIX KOJEOAHUN OJIMHAKOBOW YaCTOTHI
(meTon BEKTOPBIX arpamm). Cnoxenue B3aUMHO
MEePIEHINKYISIPHBIX KOJICOaHUH.

OnHOMEpPHBIA OCHMWJUIATOP C TPEHHEM. YPaBHEHHE 3aTyXaroIIMX
KOJIEOaHUI U €ro XapaKTePUCTUKH (aMIUTUTY/Ia, PO, JEKPEMEHT U
norapuMUUECKUl JEKPEeMEHT 3aTyXaHus, KOd(PQOUIIMEHT 3aTyXaHWUs,
BpeMs PETaKCaIliN )

Bremnyxaennsie konebanus. Pesonanc. Pe3onancHas gacrora.
[IpogonbHbiE W  TONEpPEYHBIE  BOJHBL.  YPaBHEHUE  IUIOCKOM
MOHOXpOMAaTH4ECKOM BOIHBL. BosHOBOoe ypaBHeHue. Da3oBas
CKOPOCTbH BOJIHBI.




BOJIHBI. Y paBHEHHUE CTOSTYEH BOJIHBI. CBOMCTBA CTOSIYMX BOJIH.

1.2
1.3

MouJiekyasipHasi
(puszuxa n
TEePMOAUHAMMKA

Tema 1. MoeRyJIAPHO-KNHETHYECKAS TEOPHUS NICAJLHBIX ra3oB

Pacnipenenenne mMonekyn no ckopoctsaiM @yHKUUs pacupeneieHus U
ee ¢usnyeckuil cMmpica. Pacnpenenenne MakcBeiuia U €ero CBOWCTBA.
XapaKkTepUCTUYECKHE CKOPOCTH MOJIEKYJI Ta3a.

WneanpHplii ra3 BO BHEIIHEM CHJIOBOM moje. bapoMerpuueckas
¢dopmyna. Pacnpenenenue MoyeKya MO MOTEHIHAIbHBIM SHEPTUSM
(pacnipenenenue bonbiimana) u ero cBoiicTaa.

BHyTpeHHss sHEprusi CUCTEMBbI, KaKk (PYHKIMS COCTOSAHUSA. BHyTpeHHss
SHEprus uAealbHOro rasa. Yuciao creneHeil cBOOOABI MOJEKYI
Teopema bonbuMana 0 paBHOPACHPEIEIECHUN YHEPIUU IO CTENEHAM
¢BOOOEL.

Tema 2. OcHOBBI TePMOAMHAMHUKH

TepMonuHamMuueckuii mpouecc. PaBHOBECHBIE M HEPaBHOBECHBIE
coctosiHus M mpoueccel. Temnora u  pabora, UX OTIMYHE OT
BHYTpeHHeH dHepruu cucreMsl. Kpyrossie npouneccol._[lepBoe Havano
TEPMOJUHAMUKHU.

OObparumble u HeoOpatumble mponecchl. Llukn Kapnao. Teopemsl
Kapno. Bropoe Hauano TepMOAMHAMUKH U €ro (QOpMYJIUPOBKH.
[ToBenenue sHTponuH B OOpaTHUMBIX W HEOOPAaTHUMBIX IPOLECCAX.
IIpunoun  Bospactanuss  »HTponmu. HepaBenctso  Kiaysuyca.
TepmoauHaMudeckast BEpOSITHOCTb M €€ CBsI3b ¢ 3HTponuen (hopmyna
bonbumana). Cratuctuyeckuit CMBICIT BTOPOTO Havana
TEPMOJMHAMHMKHN. BHYTpeHHss1 5SHeprusi, SHTaIbOMsA, CBOOOIHAS
sHeprus, noreHnuan ['no6dca). KaHonnueckne ypaBHEHHUS COCTOSIHMS
BemiecTBa. YpaBHeHHMs [ub0ca-I'enpmronbua. OOmme kputepun
TepMOJMHAMHUecKol ycToiunBocTU. J(uddys3us, TemnionpoBogHOCTS,
BHYTpEHHEE TPEHHUE — YpaBHEHUS, KOI(PPUIIUEHTHI.

Tema 3. PeaibHble ra3bl M KUIAKOCTH

Cunel  MEXMOJIEKYJISIDHOTO JIEWCTBUSA, WX IPUPOAA M CBOMCTBA.
[loreHunanbHass KpuBas  MEXMOJIEKYJSIPHOTO  B3aMMOJEHCTBUS.
VYpaBHeHnue u wusorepmbl Ban-nep-Baanbca. ®dusumueckuii cMmbIca
IIOCTOSIHHBIX B ypaBHeHuMM Ban-nep-Baansca.  Kpurtnueckas
TEMIIEPATypa, KPUTUYECKOE COCTOSHME. DBHYTpPEeHHsII DHEprus
peanbHOro rasa.
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JIeKTPUYECTBO
MAarHeTu3sm

Tema 1. BBeienue. DjeKTpocTaTuKA

Onektpuueckue  3apsaabsl.  3akoH  Kynona.  HanpsbkeHHOCTB
anekTpuueckoro  mois.  Jlunum  HanpsbkeHHoctd.  [IpuHnmn
cynepnosuiuu. Teopema ["aycca-Octporpaackoro.

PaboTa cui 37EKTPOCTATHUECKOTO MOJI MO IMEPEeMEIEeHUI0 3apsa.
Pa3HocTh moTeHIMAaNoOB M MoTeHUMad. ['palueHT moTeHuuasa W ero
CBA3b C HANIPS’)KCHHOCTLIO ITOJIA.




VYcnoBue paBHOBecHs 3apsJ0B B IPOBOJHUKE. OJIEKTPOEMKOCTb.
KoHnnencaropsl, DHEprus 3J€KTpUYECKOro Mmojis

Onexrpuueckuil aunonb. [lone gunons. IloBenenuwe unons BO
BHemHeM noinie. llosmspusanms nusnexkTpukoB u ee Buubl. [lone B
IudJIeKTpuKke JludnexkTpuueckas MPOHULIAEMOCTh M JUAJIEKTpUYecKas
BOCIIPUMMYHUBOCTb. BEKTOp 31€KTpUYECKONM HHAYKUUU. YpPaBHEHUE
Kiayzuyca-Mocortu. [1be303nekTpruectBo. CerHeTo3eKTpUYECcTBO.

Tema 2. I1oCTOSIHHBIN YJIEKTPUYECKHIT TOK

[IpoBonuuku. IlocTosHHbINA 3neKkTpuyeckuil ToK. Cuia U IJIOTHOCTh
toka. DJIC. 3akon Oma s ydacTka W TomHOW menu. Pabora u
MOIIIHOCTH B LIENH MOCTOSIHHOTO TOKa. 3akoH Jxoynsa-Jlenna.
Kiaccuueckast siekTpoHHasi TEOpUsi HPOBOJUMOCTH TBEPJbIX TeJ.
3akon OMa B auddepeHuunanbHon hopme.

IlonsiTe O 30HHOW TEOpUU MNPOBOAUMOCTH. lloIympOBOIHUKM.
CobOcTBeHHass M TPHUMECHAas MPOBOJUMOCTU TOIYIPOBOJAHHUKOB, P-71
nepexona. PabGora BbIxoma osnexkTpoHa u3 Metamia. KoHrtakTHas
pa3HOCTb MOTEHLMAJIOB. 3akoHbl Bonbra. TepMmoanekTpuyeckue
SIBJIICHMUSL.

Tema 3. IlocTosiIHHOE MAarHUTHOE 101

[TocTostHHOE MarHuTHOE T0J1€. 3aKOH AMIiepa. MHIyKIMS MAarHUTHOTO
nonsa. 3akoH buo-Camapa-Jlamnmaca. IlpuHnun — cymeprio3uuuu.
MarnutHoe moJie HpsAMOrO W KpyroBoro TokoB. Teopema o
LUPKYJSIUM BEKTOpa MarHUTHOM HMHAyKuuu. Teopema [aycca mid
MarHuTHOTO mojs. JlelicTBMe MarHUTHOTO MOJISI Ha ABUKYIIUKCA
3apsan. Cuna Jlopeniia. MarHUTHOE T0JI€ IBHOKYIIIETOCS 3aps/ia.

Tema 4. DJIeKTPOMATHUTHAA WHAYKIHSA.

OCHOBHOHM 3aKOH JJIEKTpOMarHuTHOW WHAyKiuu. [IpaBuno Jlenma.
@usnyeckas npupoxa OJC wuHaykuuu. BuxpeBoe snekTpuueckoe
nosie. CamonHayKius. THIYKTUBHOCTH. DHEPTUsI MATHUTHOTO TTOJIS.
Tema S. MaruuTHOE 10J1¢ B BellecTBe.

ATOM B MarHuTHOM Tmojie. MarHuTHeIi MOMEHT artoma. Bekrtop
HaMarHM4eHHOCTH. HampsykeHHOCTh MarHMTHOTO Mojs. MarHuTHas

BOCTIPUMYHUBOCTh " MIPOHUIIAEMOCTb. JlmaMaraeTusm.
[Tapamarnetusms.  ®deppomaretusMm. AHTU(EPPOMArHETUKU U
(beppuThl.

Tema 6. DJ1eKTPOMATHUTHDBIE KOJI€0OAHNSI 1 BOJHBI

KonebaTtenbHplli KOHTYp. YpaBHEHHUS COOCTBEHHBIX JJICKTPHUUECKHUX
KoneOaHuil B KOHType. 3aryxawiiue KoieOaHus, BBIHYXICHHBIC
KoJjebanus B KOHType. JloOpOTHOCTh KOHTYpA.

KBasucrannonapueie Toku. 3akoH Oma 715 1ieneil NepeMeHHOro TOKa
C OMHYECKHM CONPOTHUBJICHHEM, €MKOCTbIO, HWHIYKTHBHOCTHIO.
Pe3zonanc Hanpspkenui. I'unore3st Makcsemna. Tok  cmenieHus.
[Tonnas cucrema ypaBHeHHMI MakcBeria. DJIEKTPOMAarHUTHOE ITOJIE.
DJIEKTPOMarHuTHbIE BOJHBI M UX OCHOBHBIE cBoWcTBa. [lmoTHOCTH
MMOTOKA YHEPTUU U MHTEHCUBHOCTH BOJTHBI.
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Ontuka W aroMHas
¢usuka

Tema 1.BosiHOBBIE CBOICTBA CBETA

DnexkTpoMarHuTHas mpupoja ceera. lllkana 31eKTpOMarHUTHBIX BOJIH.
Pa3BuTue B3rIIs110B HA IPUPOLY CBETA.

KorepenTtHsie ucToyHMKU cBeTa. VHTepdepeHIus CBETOBBIX BOJIH.
Crioco6b1 MIOJIy4YEHHUS UHTEpPEPEHIIMNOHHON KapTHHBI.
['eomeTpuyeckass U ontuyeckas pa3sHocTH Xojna. MHrepdepeHuus B
TOHKMX IuleHKax. Kompna Herorona. Ilpumenenue — sABieHus
uHTEp(epeHIn CBeTa.

[Mpuramun [oiirenca-®penens. 3oub1 Openens. Judpakuus Openens
oT mnpocredmux nperpaa. Hudpakuus OpayHrodpepa OT IIETH.
Hudpakumonnas pemerka. Juppakuus peHTTEHOBCKHUX —JIy4deH.
EcrectBenubldi u  monspuzoBaHHbIM  cBeT. [lonsipusanusa npu
OTpaXeHMM U mpenoMieHuu. 3akoH bprocrepa. Ilonspusatop u
aHanuzatop. 3akoH Mamroca. JIBoifHOe IydenpernomiieHHe B
ONHOOCHBIX Kpuctaiuiax. Iloctpoenmss I'roiirenca. Ilomydenue u
aHAIMU3  DJUIMITUYECKH TOJSpU30BaHHOrO cBera. OnTuyeckas
akTuBHOCTh. HopmanbpHas u anoManbHas gucrepcn. @opmyna Komm.
OneMeHTapHasi 3JEKTPOHHAs Teopus aucriepcuu. BoiHOBOH maker.
I'pynimoBas ckopocts. @opmyina Panes.

Tema 2. KBantoBasi npupoaa ceera

PaBHOBecHBIN XapakTep TEMJIOBOro u3nydeHus. lcmyckarenbHas u
noryomarensHas  crmocooHoctn Ten. 3akoH Kwupxroga. 3akoHbI
u3nydeHus: abcomoTHo uepHoro Ttena. Dopmyrna Panes-/xunca.
@®opmyna Ilmanka g TemwioBoro  u3iydeHus. OnrTudeckas
nupomerpus.Macca, sHepruss U umnynbc ¢GotoHa. DoTorpdexT.
3akonbl doTtodpdexra. YpaBHenue OuHmTerHHa 11 (HoTodPdekTa.
Addext Komnrona.

Tema 3. CTpoeHue aToma

SAnepHas Moznens aToMa. 3aKOHOMEPHOCTH aTOMHBIX CIIEKTPOB. ATOM
Bogopona 1o bopy. Cepuansusie dopmynsl. Topmo3Hoe u
XapaKTEPUCTHUUECKOE  PEHTIEHOBCKOE  M3JIyYEHUS. Crpoenue
AIIEKTPOHHBIX 000JI0YEK aTOMa.

Tema 4. DaeMeHTHI A/1ePHOI DU3NKH

CoctaB M XapakTepUCTHKU sjpa. Macca W BSHeprus CBs3U sJpa.
ITpupona anepusix cwil. Monenu saep. PaguoakTuBHbIE M3ITydeHUS.
3akoH paavoakTUBHOro pacnaga. IlpaBuna cmemenus. llennas
peakuus. TepmosiiepHas peakuus.

[Ipocreitmas kmaccudukanus MEMEHTAPHBIX YaCTHI[. AHTHUYACTHUIIHI.
@dyHaaMEeHTaJIbHbIE CUIIOBBIE B3aUMOICHCTBUS.

2. JABOPATOPHBIE PABOTbBI

U TEPMOJIMHAMHUKA

. HSy‘-IeHI/IC TCIIJIOCMKOCTH I'a30B.

2.1 Mexanuka. Konedanusi u | 1. TexHuka Oe3omacHocTd mnpu pabore B JabopaTopusx (HU3NIECKOro
BOJIHBI MPaKTUKyMa.
2. IlorpentHocT UI3MEPEHNH U UX pacyeT
3. M3y4eHue 3aKOHOB IOCTYHATENBHOTO ABHKEHHUS
4. NzyueHne 3aKOHOB TUHAMUKH BPAIATEIHLHOTO JIBIKEHHS
5. 3y4yeHue 3aKkOHOMEPHOCTEN YIIPYroro yjaapa.
6. Heynpyruii ynap.
7. Yrupyrue cBOWCTBa TBepABIX Tel. 3aKkoH I 'yka.
8. N3zyueHue cBOOOIHBIX KOJICOAHHUI.
9. M3yueHne cTosiunx 3ByKOBBIX BOJIH
2.2 Moaexyasipuas ¢pusuka | 1. V3ydyeHne ra3oBbIX 3aKOHOB.
2
3

. I3ydeHue BSI3KOCTH Ta30B.




4. OnpeneneHue BI3KOCTH KUAKOCTeH metogoM CTokca
5. H3yueHme MOBEPXHOCTHOTO HATSDKEHUS J>KHAKOCTEH M KAMJUISIPHBIX
SIBJICHUH.

2.3 DJIeKTPUYECTBO H 1. Texnuka Oe30macHOCTH Tpu paboTe C BIEKTPOU3MEPUTEIHHBIMU
MAarHeTu3m nmpudopamMu

. 3yuyeHune 37eKTpoCcTaTUIECKOro Mo

. Onpenesnenue yaenpHOTO 3aps/a SIeKTpoHa

. Onpenesnenue TemMnepaTypHoro Ko3GpGuiurueHTa COnpoOTUBICHUS METAIJIOB
. IaMepeHue conpoTUBICHUN MOCTUKOM Y UTCTOHA

. Tepmomapa. Onpeneneare kodddurmenTa 3eedeka

. U3yyenne cBOOOAHBIX 3J1€KTPOMArHUTHBIX KOIeOaHni

. AKTHBHBIE U PEaKTHBHBIE COIIPOTHUBIICHUS B LIEISIX IEPEMEHHOTO TOKa

. N3yuyeHue siBneHus pe30HaHCa B KONeOAaTenbHOM KOHTYPE

10. CnosxeHne B3aUMHO NEPIEHIANKYIISIPHBIX KOIeOaHni

11. BonpTammnepHas XxapakTepUCTHUKA MOIYIIPOBOIHUKOBOTO O A

12. Uzy4eHune cBOHUCTB eppOMarHeTHKOB

O 0N O WN

24 Onrtuka u aToMHast 1. U3yyenue siBneHus MHTEPPEPEHLIUH CBETA.

(pusuka 2. Nurepdepenmus B Tonkux mieHkax. Konbna HetotoHa.
3. UzyueHue sBneHus Audpakiuy CBETa.

4. V3y4yeHue siBICHUS NOJSIPU3aLUU CBETA.

5. SIBneHue ONTUYECKON AKTUBHOCTH.

6. M3yueHue sBICHUS IUCTICPCHH CBETA.

7. VI3y4yeHue 3aKOHOB TETJIOBOTO U3ITyYCHHUS.

8. Uzyuenue sBneHus horodddexra.

9. Onpenenenue nMokazarenis MPeTOMIECHUS KUIAKOCTEH.
10. M3y4yeHne onTHYECKUX CIIEKTPOB Pa3pekeHHBIX T'a30B.
11. Ompenenenne noctosiHHOM [l1anka.

12. Onpir ®panka-I'epua.

13.2 Tempbl (pa3aeibl) JTUCHMUIIUHBI H BUIBI 3AHSI THIA:

Bupl 3aHsTHIT (KOJTMYECTBO YacOB)
HanmeHoBaune TeMbl

Ne | AuCIIUTUIMHBI CamocrosiTenbHas
Jlekumu | JlaGopaTopnbie Bcero
/1 pabora
Mexanuka.
MexaHuueckne

KOJ1e0aHUA U BOJHBI

Tema 1. Beenenue.
Kunemaruka u

1 | guHamuka 7 8 8 23
MaTepuaibHON TOUKH.

Tema 2. Mexauuka
2 | TBepAoro TeNa 6 8 7 21

Tema 3. Konebauns u
3 BOJIHBI 6 6 7 19

Mouekyasipaas
¢uszuka u
TEePMOAMHAMMKA

4 | Tema 1. MonexkymsipHO- 5 4 7 16




KHUHCTHYCCKAA TCOPUs
nacaJIbHbIX I'a30B

Tema 2. OcHOBEI
5 TEPMOAMHAMUKH 7 4 7 18

Tema 3. PeannHbIe ra3nl
U KUOKOCTUA

DJIeKTPUYECTBO U
MarHeTu3m

Tema 1. Beenenue.
7 | DnekTpocTaTuka 10 16 20 46

Tema 2. [TocTOAHHBIHI
AICKTPUICCKUI TOK

Tewma 3. I[TocTossHHOE
MAardHUTHOE MOJIE 2 6 6 14

Tema 4.
10 | DnexTpoMarHuTHas 3 6 8 17
HHIYKIUS

Tema 5. MarautHoe
11 | moJie B BelLECTBE 4 6 6 16

Tema 6.
DNeKTPOMarHUTHHIE
KOoJIeO0aHUA M BOJTHBI

12

OnTtuka M __aToMHas

ggmmca

Tema 1.BonHOBEBIE
13 | cBolicTBa cBeTa 16 28 20 64

Tema 2. KBanToBas
14 | mpupona cera 8 10 10 28

Tewma 3. Ctpoenue
15 | atoma 4 8 6 18

Tewma 4. DiieMeHTHI
16 | anepHoii puzuku 8 10 18

Hroro: 104 138 154 396

14. MeToanyeckue yKazaHusi VISl 00y4aOIIMXCS 0 OCBOEHUIO U CHMILTUHBI

[lpu BBIMOTHEHWH 7a0OPATOPHOTO MPAKTHKyMa, IMPH TOATOTOBKE K KOJUIOKBHYyMaMm, 3adyeTaM |
9K3aMeHaM OOydaroUMiics JAOJDKEH B 003aTelNbHOM IMOpPAIKE paboTaTh ¢ PEKOMEHJOBAHHOM yueOHOI
JUTEpaTypoi B OOBEME YacOB HE MEHBIIEM, YeM NPEIYCMOTPEHO Y4YeOHBIM IUTAaHOM U padoueit
IPOTrpamMMOii, MOJTHOLIEHHO HCIIOJIb30BATh IPYNIIOBbIC M WHANBHYaIbHbIE KOHCYIbTALIUH.




15. IlepeyeHb OCHOBHOI U TONOJHUTEILHOI JJUTEPATYPbI, PECYPCOB HHTEPHET, HEOOXOAUMBIX J1JIs1
OCBOEHUS TUCHHILIMHBI:
a) OCHOBHAs JIUTepaTypa:

Ne i/m HcTounuk

1 Tpodumosa T.U. Kypc ¢uzuku / T.U. Tpopumona. - M.: Academia, 2015. — 557 c.

2 Jletnad A.A. Kypc busuku / A.A. letnad, .M. fsopckuii. - M.: Academia, 2015. - 719c.
0) JOMOJIHUTENBHAS TUTEpATypa:

Ne i/m HcTounuk

3 CagenweB U.B. Kypc obmieit pusuku: YueOnuk B 3-x T. — T.1. Mexannka. MonekymnspHas

¢usuka. / U.B. Casennen. — CII6. : Jlanp, 2019. — 432 c.
4 CagenbeB 1.B. Kypc obmielt ¢puszuku: YueOnuk B 3-X 1. — T.2.9nekrpuyectBo. Konebanus u

BouHbl. BomnoBsag ontuka. / U.B. Casenbses. — CII0. : Jlans, 2019. — 468 c.
CagenweB U.B. Kypc o6mieit pusuku: YueOnuk B 3-x T. — T.3. KBanToBast ontrka. AToMHas

) ¢uznka. duznka TBepA0ro Tena. PU3uKa aTOMHOTO S/Ipa U 3JeMeHTapHbIX yactull. / 1. B.
CasenbeB. — CIIO6. : Jlanb, 2019. — 320 c.

B) MH(OPMAIIMOHHBIE YIEKTUPOHHO-00pa30BaTeNIbHbBIE PECYPCHI

o

Jr\[f/_n Pecypc

1. | https://www.lib.vsu.ru - Dnekrponnas oudanoreka BI'Y

2. | http://lwww.iprbookshop.ru - Diektponno-6ubanoreunas cucrtema IPRbooks

3 http://biblioclub.ru/ - Dnekrponno-6ubIMOTEUHAst cucTeMa "Y HUBEpCUTETCKass OMOIHOTEeKa
" | online"

4. | www.elibrary.ru - Haydnast snektpoHHas OHOIMOTEKA

5. edu.vsu.ru

16. Ilepeyennb yueOHO-MeTOAUYECKOTO 00ecniedeH s 1JIsl CAMOCTOSITE/IbHOI padoThI

Ne n/nn HcTouHuk

1 JIaGopaTopHbIil MPAKTUKYM 110 MEXAHUKE U MOJIEKYJISIPHON (U3UKE : yueOHO-METOINYECKOE
nocobue 1i1s cryaeHToB / coct. C.JI. Munosuiosa u 1p. — Boponex : BI'Y, 2014. — 90 c.
®uznyeckuil NpakTUKyM "DJIEKTpUYECKUE U MarHUTHBIE SIBJICHU'": yueOHOe Tocooue Jyist

2 By30B. Y. 1./coct. N.JI. T'nyxoB, I'.C.I'puropsn, C.H. dApoxaun A.M. Cononyxa — Boponex :
Wsnarensckuii mom BI'Y, 2018. — 99 c.

dusnueckuil MpakTUKyM "DJIeKTpUUeCKHe U MarHUTHBIE sIBJICHUA": yueOHOe mocodue s

3 By30B. Y. 2. /coct. N.JI. T'myxoB C.H., I'.C.I'puropsix, C.H. dpoxann, A.M. Conomyxa —
Boponex : U3narensckuii nom BI'Y, 2018. — 88 c.

DNEeKTpUYeCcTBO U MarHeTu3M. JIabopaTopHbIil MPaKTUKYM (MOAYJIBbHBIN y4eOHbIN KOMILIEKC

4 MVYK-OM?2) / coct. A.M.Cononyxa, I.C.I'puropsia. - Boporex: BI'Y, 2015. — 57 c.
JIaGopaTopHBbIif MPAKTUKYM I10 BOJIHOBOM ONTHKE: yuyeOHoe mocodue 1iist By30B /cocT. JLIT.

5 Hecrepenko, A.M., Conoayxa, N.JI. 'myxoB — Boponex : M3narensckuii tom BI'Y, 2018. —
64 c.
JIabopaTopHBIi PAKTHKYM MO0 KBAHTOBOM ONTHKE: yueOHOe mocobue ais By3oB / coct. JLII.

6 Hecrepenko, A.M., Cononyxa, W.JI. I'myxoB — Boponex : M3narensckuit nom BI'Y, 2019. —
62 c.

17. OOpa3oBaTesibHbIe TEXHOJIOTMH, WHCIOJb3yeMble TNPH peaju3aluud Yy4eOHOW JAUCHUIIHHBI,
BKJIIOYasl IMCTAHUMOHHBIe o0pa3oBaTeabHble TexHoJorun (AOT), snexkTponnoe odyuenue (30),
CMelIaHHoe 00y4ueHue):




18. MarepuajibHO-TeXHHYECKOe 0OOecnedeHue TN CIUTIIUHBI.

JlexioHHAs ayAUTOPHS, KOMIIBIOTEP, IPOEKTOP, IKpaH, yueOHasi U METOAMYECKas JInTepaTypa, YueOHoe
obopynoBanue abopaTopuii 001Iero GU3NIecKoro nNpakTUKyma Kadeapbl SKCIIepUMEHTATBHON (PU3HKH:

MoyabHBIE yueOHble KoMIuiekehl MYK -M1, MYK-M2, MYK-M®T. MYK-ODM2, MYK-OB. MYK-OK.

19. OIIeHO‘leIe CpeacrBa AJid MpoOBECACHUSA TeKyIIIeﬁ H HpOMe)l(yTO‘lHOﬁ aTrecTanuu

Ne Komne | Maaukaropst
HaumeHnoBanue pa3zziena AUCHUITITUHBI
1/ (Mozty17) TeHIU | AocTikeHuust | OneHoYHbIEe CPeaCTBa
I Y (1) KOMIIETCHIUU
1 Mexanuka. KoneOanus 1 BOJHBI. OIIK- Tecm no mexanuke u
" | MonekynsipHast ¢usuka u repmoannamuka | 4.1 MONEKYNAPHOU huzuke
OIIK- Tecm no
2. | DNEKTpUYECTBO U MarHETU3M
4.1 971eKMPOOUHAMUKE
. OIIK- Tecm no onmuxke u
3. | Onruka. DneMeHThl aTOMHOMN (PU3UKH. .
4.1 amoMmHoU usuxe
[IpomexyTouHas aTTecTalus
dopma KOHTPOJIS — 3a4ET, IK3aMEH Kowmmnexter KUM 1-3

20 TunoBble OLEHOYHBbIE CPEACTBA M MeTOAMYECKHEe MaTepHaJibl, ONpeesiiolfe NMpoueaAypbl
OLIEHUBAHUS

20.1. Tekymmii KOHTPOJIb YCIIEBA€MOCTH

KoHTpomns ycrieBaeMoCTH MO AUCHUILIMHE OCYIIECTBIISIETCS ¢ TOMOIIBIO CICAYIONIMX OIEHOYHBIX
cpeacts: Tecm no mexanuke u monexyasaprou ¢usuxe, Tecm no anekmpoounamuxe, Tecm no onmuxe u
amomHou gusuxe

Ilpumepuwi:

TecrupoBanue no remMe: MexaHuKa U MOJIEKYJApHas (pU3HKa

1. Kakue u3 BennunH (CKOPOCTh, CUIIa, YCKOPEHUE, MEpEMEIIICHNE) PU MEXaHUYECKOM JIBU)KEHUU BCEraa
COBMAJAIOT IO HAPABJICHUIO?
1) cuna u cKopocTh, 2) cujla U YCKOpEHUe, 3) cujia U NepeMeleHue, 4) yCKopeHue u nepeMerieHue.

2. Ilpu yBenuueHuH B 3 pa3a pacCTOSIHUS MEXY TATOTECIOLIMMHU TEJIaMU CHUJIa IPUTSIKEHUS MEXKY HUMU:
1) yBenuumuBaercs B 3 pa3a, 2) yMeHblIaercs B 3 paza, 3) yBenuuuBaercs 9 pas, 4) ymeHsbliaercs B 9
pas.

3. Terno coBepIIaeT rapMOHHMUECKHE KOTeOaH s ¢ aMIUTUTY 10 1 cM n meprosoM 1 c. Onpenenuts
MaKCHMAJIbHOE 3HAYCHNE YCKOPEHHUS Tela.
1) 0,7 M/c?  2)~0,4 m/c? 3) ~ 0,2 m/c? 4) ~ 0,5 m/c?

4. KoopauHara KOJEOMIOIIErocsl Tella M3MEHsieTcsl Mo 3akoHy X=5C0S[(w/2)t]. YUemy paBHa uacToTa

KoJiebanuii v?
A)1Tn Bb) 0.25 T B)2 T IN0.5Tn

5. Kakyto paboTy Ha/Io COBEPIIHUTh, YTOOBI 3aCTABUTH JIBHKYIIIEECS TEJIO MACCOM 2 KI' YBEITHUYHUTh
CKOpOCTh ¢ 2 M/c 10 5 M/c ?

)21 ik 2)32 Tk 3)43 [k 4) 54 Jix

6. Kakoil TUIT 3ByKOBBIX BOJIH PaCIPOCTPAHSAETCS B KUIKOCTSIX?



1) TOIBKO TIPOIOJIbHBIE 2) TOJBKO MOMEpPEUHbIe 3) MPOI0IbHBIC U MTONIEPEUHbIe 4) 3ByKOBBIC BOJIHBI B
KHUJIKOCTSAX HE PaCIPOCTPAHSIIOTCS

7. Kakas pabora nmpou3sBeieHa HaJl 2 MOJIb UIAIbHOTO OJJHOATOMHOTIO Ta3a, €CJIHM ero TeMIeparypa
yBenuumiachk Ha 20 K. IIponecc cunrath agnadbaruyeckum.
A) =250 Ix b) = 500 dx B) = 750 dx I') Het npaBuiibHOTO OTBETA

8. OmpenenuTh KI1 TEIJIOBOM MAIIMHbI, €CITH U3BECTHO, YTO 33 OJIMH LIMKJ Oblja Mpou3BeaeHa padora 3

KK ¥ XOJOAWIBHUKY TIepe/iaHo dHepruu 16 k/x.
A)0.16 b) 0.39 B) 0.23 I')0.28

9. OnpenenuTh IOTHOCT KUcIopoaa npu aasnennu 10 ITa u Temneparype 27 °C.
A)1.28kr/m®  B) 128 r/m® B) 0.128 r/m® I') Her npaBunsHOTO OTBETA.

10. Ilpu coobmiennu 2 MOJIIM UeabHOTO 0 HOoaTOMHOrO ra3a 400 Ik TernoTsl ero Temmeparypa
yBenmumiack Ha 10 K. Kakyro paboty coBepm npu 3ToMm raz?
A) 151 JIx b) 141 JIx B) 131 Ix I') HeT mpaBUILHOTO OTBETA

P

A

11. I'a3 mepemen u3 cocrosiaust 1 B coctostHue 2. Kak u3aMeHuIcs
IIpU 3TOM 00beM rasza? o2
A) o0bem raza ysenuumwics b) o0beM raza yMeHbIIHICS /
B) 06bem raza e uamenuics ') 1uis uaeaibHOTO raza Takol mepexo;y
HEBO3MOXKEH

T1e

v

12. B 3aKpBITOM CTEKJIIHHOM COCY/I€ Y B CTEKJIIHHOM LIMJIMHJIPE C MOJBUKHBIM MOPUIHEM HAaXOATCA 11O
2 mons kuciopoaa. OJMHAKOBO JIM HArPEIOTCSl ra3bl, €CIIM MepelaTh UM PaBHOE KOJIUYECTBO TEIIOTHI?
1) onunakoBo 2) B cocyae Oompine 3) B HWIHHIpE Oonblie 4) ra3bl He HArperTCs

TeCTI/IpOBaHI/Ie no TeMme: IlocTOTHHBIM TOK U MATHETH3M

1. Onpenenure popmyiy 3akoHa Oma B quddepeHnranbHol popme.( y - yaeapHas 3.
MIPOBOJANMOCTH )

a)j=v/E 6)j=v/E2 B)E=jy I') IpaBUIIbHBIA OTBET HE
MIPHUBE/ICH

2. [lepemernias 3apsii B IEpBOM NPOBOJHUKE, dJIEKTpHUUECKOeE MoJe coBepmiaeT padory 20 Ix. Bo
BTOPOM MPOBOJIHUKE MPH MEPEMEIIEHUHN BBOE OOJBIIETO 3apsi/ia HIEKTPUIECKOE TI0JIe COBEPIIAeT
paboty 60 JIx. Otnomenue U1/U, HampspkeHUit Ha KOHIIaX MEPBOTO ¥ BTOPOTO MTPOBOIHUKA PABHO:
a) 3:1 0) 3:2 B) 1:3 r) 2:3

3. KBazmpatnast pamka U3 TOHKOTO ITPOBOJIa CO CTOPOHOM @ HAXOJAUTCS B OHOPOJHOM MarHUTHOM
ToJie, MePIEeHIUKYISIPHOM TTIOCKOCTH paMKu. MHAYKITHs 1101 yOBIBAET IIPSIMO MPOTIOPIIMOHATBEHO
Bpemenu. Kak namenurcsa 9/1C UHAYKIIMA, BO3HUKAIOIIAS B PaMKe, €CJIM & YMEHBIIUTH B 2 pa3za?

a) He usmenurcs 0) Ywmenbpmutcs B 4 pasza B) YBenuuutcs B4 paza  T') yMEHBUIUTCS B
2 pa3a

4. Kyna HampaBiieH BEKTOp MarHUTHOW MHAYKIIMH B TOUKE A, KOTOpas JISKUT B
IJIOCKOCTH CCYCHHA ABYX IMPOBOJHUKOB € TOKOM Ha paBHOM PAaCCTOAHUU OT Hux?

® ®



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

5. B anekTpudeckoit nemnu, n300paxeHHOM Ha pUCYHKE, MTOJI3YHOK
peocraTa nepeMecTiiid BBepX. Kak m3MeHWIMCh MoKa3aHus
amrepMeTpa 1 BoJbT™MeTpa? —_
a) [Tokazanust 060ux nmpudbopoB ymeHbIUINCH 0) [Tokazanus
amrepMeTpa YMEHbIIUIUCH, BOJIbTMETPA YBETUUUIIUCH B)
[TokazaHus amrnepMerpa yBEIMUUINCh, BOJBTMETPA YMEHBIIHINCH
r) [Tokazanust 060uX MPUOOPOB YBEIUUUITUCH

6. B aiiekTprdecKoi enu UMEEeTCsl y4acTOK, COCTOSAIINN 13 I
MOCIIEI0BATEIHHO COCTMHEHHBIX pe3rcTopa ¢ conporuBieHruem R=0.1 —_—

OM u karymku ¢ uHAyKTUBHOCTRIO L=0,01 ['H. B HEeKoTOpHIlE MOMEHT A B
BPEMEHHU CUJIa TOKa U3MEHsieTcs 1o 3akoHy |=5t . Yemy paBHa —_—

Pa3HOCTb MOTCHUUAIOB MCKAY TOUKaAMH A n B B MOMeHT BpCMCHHU t:0,l C.

7. Ha pucynke npejctaBieH rpaduk U3MEHEHHsI CUJIbI TOKA B KaTYIIKE C
MHIYKTUBHOCTBIO L = 6 ['n. Benmuunna 9J1C camonHayKIu paBHa

8. 3meHuTCS JK, @ €CIIM U3MEHHTCS, TO KaK MepHo 00OpalieHus 3apsHKeHHON YacTHIIBI B
IUKIIOTPOHE MIPH YMEHBIIICHUN €€ CKOPOCTH B 2 paza’?
a) YBenuuutcs B 2 paza  0) ymeHnbluutTcs B4 paza  B) YBenuuutcsa B4 paza 1) He usmenurcs

9. MeTtaninnyeckoe KOJbIIO PaCHoI0KEHO B TOPU30HTAIBHON MIIocKocTU. CBEpXY K HEMY
MPUOIIHKAIOT, a 3aTEM YJAJISIIOT BEPTUKAJIBHO OPUEHTUPOBAHHBIN MarHUTHBIN CTEPIKEHbD,
oOpallleHHBIH F0KHBIM MOJIOCOM B CTOPOHY Konblia. Kyna Oyaer HampaBlieH HHAYKIIMOHHBINA TOK B
KOJIBIIE B TIEPBOM M BO BTOPOM CITydae, €ClIi CMOTPETh CBEpXYy?

a) B 000uX ciyyasx 10 4ac. cTpesike 0) cHadasa mpOTUB Yac. CTPeKe, MOTOM IO Yac. CTPENKE

B) B 000UX CITy4asiX MPOTHUB Yac. CTPEIIKE ') CHauaja 1o 4ac. CTpejKe, TOTOM IMPOTHB

10. D/IC Oarapeiiku ot kapMaHHOTO PoHaps paBHa 4 B. Kakyro paboTy coBepmaroT CTOpOHHHE CHITBI
3a | MuHYyTY, eciu cuna Toka pasHa 0,1 A ?

A) 12 IIx. b) 24 JIx. B) 54 JIx. I') cpenu orBeToB A-B Her
MIPaBUIIBHOTO.
11. Ha pucyHke moka3zaHa cxeMa COeTUHEHUS IIeCTH COMPOTUBICHHMA —
o 4 Om kaxaoe. OnpenenuTs 00111ee COMPOTUBIICHHUE.
A) 8,2 b) 6,4 B) 6,2 I') mpaBUIIbHEI OTBET HE
MIPUBE/ICH.

TecTupoBanue no reme: Onruka

1. Onpenenuts nepuoj AUGPAKIUOHHON PEIIETKH B MKM, €CIM MpPU HOPMAJbHOM TaJeHWU Ha Hee
IUIOCKOW MOHOXPOMAaTH4eCKOH BOJIHBI JIMHONM 625 HM BTOpOH JU(PPAKIMOHHBIA MaKCUMYM

HabmrogaeTcs moa yriom 30° .
1)15 2) 2 3)25 4) 3



2. Ilepnon mudpaknroHHON pemeTku paBeH 1.5 MkM. OnpeaenuTh MaKCUMalIbHBIM MOPSAOK CIIEKTpA,
€CJIM Ha PElIeTKY HOPMAJIbHO NaJaeT CBET C JIITUHOM BOJHBI S00HM.
1)2 2)3 3)4 4) HET MPaBHJIBHOT'O OTBETA

3. KakoB nipefieiibHbI yTOa MajeHus Jiyda CB€Ta Ha IpaHUIly CTEKJIO-Bojaa?
Nerexna = 152, Npomer = 1.33.
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecnum Ha BOJIHOBOW IOBEPXHOCTH 3aKphITh Bce 4YeTHbIE 30HBI DpeHens, TO Kak H3MEHHUTCS
WHTEHCUBHOCThH CBETA B TOYKE HAOIIOICHUS?

1) yBenmuuutcs 2) yMEHBIIUTCS 3) He usmeHutcs 4) OyAeT paBHA YETBEPTH WHTCHCUBHOCTH
OT MEPBOM 30HBI

5. McTrouHuKH cBETa KOTEPEHTHBI €CIIU
1) UX 4YacToThl OTIMYAIOTCA B 2 pa3a 2) ux (a3wl KoJeOaHUN pa3nuyuHbl 3) pa3HOCTh (a3 KojeOaHui
[IOCTOSIHHA 4) HET NPaBWJIBHOI'O OTBETA

6. PazHocts x0/a qBYX MHTEP()EPUPYIOMINX JIydeii MOHOXPOMATHUYECKOTO CBETA PaBHA YETBEPTH JTHHBI
BOJIHBL. OnpeNeNuTh B rpaaycax pasHoCTh (a3 KoIeOaHuil.
1) 60 2) 90 3) 120 [') Her mpaBHIBLHOTO OTBETA.

7. Ilox kKakuM yrJIOM K TOpU30HTY Haxonutcsi CoJHIe, €CIU JIyYH, OTPaXXEHHBIE OT TTOBEPXHOCTH 03€pa
(n — IIOKa3aTeCJib IPCIIOMIICHUA BO,ZLBI) IIOJIHOCTBIO l'IOJ'IS[pI/BOBaHLI?
1)arctgn 2) p/2—arctgn  3) p +arctgn 4) p —arctgn

8) HHH OINITHUYCCKU TIOJIOKHUTCIIBHOI'O KpHCTAJlJId, KOr'la CBCT IIPOITYCKAOT BIOOJIb OIITUYECKON ocCH,
BBIITOJIHACTCA COOTHOIICHUEC
1) No > Ne 2) No < Ne 3) No = Ne 4) No = ne/Z

9) 3akon Mauttoca BeipakaeTcsi popMyoi
1) la=lpcosa  2) Ip= Ia(sina)? 3) Ia= lp(cosa)*? 4) 1a= lp(cosa)?

10) Inenky kako# tommuHbl U3 LiF (n = 1.35) Hy)KHO HaHeCTH Ha JIMH3Y OOBEKTHBA, YTOOBI JOOUTHCS
MIPOCBETJICHUSI ONTUKY JJIsl TTMH BOJH BOM3H 540 HM?
) Imxm  2) O.1lMxkm 3) 10uM  4) 1 HM

Onucanue TeXHOJIOTUM MPOBEIEHHS.

Tekymas aTTecTanus NpoBOJUTCS B COOTBETCTBUU C [loyokeHHEM 0 TeKyIIei aTTecTali 00yJaronuxcs
M0 TMporpaMMaM BEICIIETO 00pa3zoBaHHs BOPOHEKCKOTO TOCylapCTBEHHOTO YHHMBEpCHTETa. Texymias
aTTecTallds TIPOBOAUTCS B (opMax BBINOJHEHUS Ja0OpaTOpHbIX paboT M TecTupoBaHus. Jlis
BBITTOJTHEHUS TecTa oTBoAuTCs 40 MUHYT.

Kpurepun onenok recra:

Otnuano: 6osiee 80 % MpaBUIIBHBIX OTBETOB.

Xopomo: 61 — 80 % npaBUIBHBIX OTBETOB.

VY noBneTBopuTenbHO: 41 — 60% MpaBUITBHBIX OTBETOB

HeynosnerBopurenshno: meHee 40% mpaBUIbHBIX OTBETOB.

20.2 IIpomeskyTOYHAS aTTeCTAIUS

[TpomMexyTodHast aTTeCTalHs 110 TUCIUTUTMHE OCYIIECTBIISIETCS C MOMOIIBIO CIASAYIONINX OIEHOYHBIX
cpenctB:3aueT, 3k3ameH. Kommiekter KUM 1-3

Ipumepuwi:



NEPEYEHDb BOITPOCOB K 3AYETY (KOMIIJIEKT KHM Nel)

KonTpoJibHO-u3MepuTeIbHbIH MaTepuaa Ne_ 1
1. OTHOCHUTENBHBIN XapaKTep MexaHUuecKoro aBwxkeHus. Cucrema orcueta. KpuBoauHeilHOE 1BUKEHUE.
BekTopsl mnepemenieHns, MCHOBEHHONM CKOPOCTH M MIHOBEHHOT'O YCKOpPEHHUS IMPH KPUBOJIMHEHHOM
ABHUKCHUU. BGKTOpr HOPMAJIbHOI'O 1 TAHI'CHUHUAJIBHOI'O yCKOpeHHﬁ.
2. Pacnipenienienne MoJieKy 1o ckopoctsM OyHKIus pacrpeneiaeHus U ee Gu3nuecKuii CMbICT.

KoHTpoJibHO-u3MepuTeIbHBIH MaTepuaa Ne 2
1. /IBu>keHHE TOYKH MO OKPYKHOCTH. BEKTOPHI yrioBoi CKOPOCTH U YIIIOBOTO YCKopeHus. CBsI3b MEXIY
BEKTOpPaMU JIMHEHHOM U YTII0BOH CKOPOCTH.
2. neanbHbIii ra3 Bo BHENIHEM CHIIOBOM TioJie. bapomeTpuueckas ¢hopmyna. PacripeneneHue MOIEKy O
MOTEHIIMAJIBHBIM SHEPTHsIM (pacnpezenenue bonpliMana) u ero cBoicTBa.

KoHnTpoJibHo-u3MepuTebHbIH MaTepuag Ne_3
1. Ilepssiit 3akoH HetoToHa (3akoH uHepuun). Cuna. Macca. Umnynsc tena. Bropoit 3akon HeroToHa.
Hmnynbce cuiibl. 3aKOH U3MEHEHMS UMITyJIbca Tena. Tperunii 3akoH HeroToHa.
2. TepmoanHaMH4YeCKue MapaMeTphbl, YPaBHEHNUE COCTOSHHS. VeanbHblid Ta3. YpaBHEHHUE COCTOSHHS
ujeanbHOro rasa (ypaBHenue MeneneeBa-Knaneiipona).

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuag Ne_4
1. PaGora cwiel. Kuaetndeckast sHEpTrHs U ee CBsA3b ¢ paboToi. [loTeHImabHbIe CHITBI, Pab0Ta B TOJIC
noTeHuManbHbIX cui. [loreHunansHas sHeprus. CBA3b CUIIbI ¢ TOTEHIIMAIBHOW SHEPTUEH.
2. OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETUYECKOM Teopuu. TeMrieparypa 1 ee CBsI3b CO CpeTHer
KMHETHYECKOM Hepruei MoJIeKyJ rasa.

KoHTpo/1bHO-U3MepuTe/IbHbINH MaTepuaa Ne 5
1. Bpamenue abCconOTHO TBEPJOTO TEJla BOKPYT HEMOABHKHOM ocl. MoMeHT cuiibl. MOMEHT MHEepLUU
MaTEpHUAIbHOU TOYKH U Tesla. MOMEHT UMITyJIbCa TOUKH U Teja.
2. BHyTpeHHss 3HEpPTUs CUCTEMBI, KaK (PYHKIIMS COCTOSIHUSA. BHYTpeHHsS SHEpIUsl U1eaIbHOIO rasa.

KoHTpoabHO-U3MepuTeIbHbINH MaTepuaa Ne 6
1. OcHOBHO# 3aKOH AMHAMHKH JUIsS BPallaT€IbHOTO JBHKEHHS. 3aKOH COXPAHEHUS MOMEHTa MMITYJIbCa.
Kunernyeckas SHEpIrys BpalIaroOIIErocs Tena.
2. TepmoauHaMudeckuil mporecc. PaBHOBeCHbIE U HEpAaBHOBECHBIE COCTOSIHUS M Mpolecchl. Temnora u
paboTta, MX OTIIMYME OT BHYTpEeHHEW »sHepruu cuctembl. Kpyroswie mnpouecchl. IlepBoe Hawano
TEPMOJAUHAMUKH.

KoHTpoabHO-U3MepuTe/IbHbINH MaTepuaa Ne_7
1. Cunel ynpyroctu. Mexannueckue nedopMmaiuy, ynpyrue u Heynpyrue nepopmanuu. OCHOBHBIE
BUJBI yIpyrux nedopmanuii. Mexanndeckoe HampsbkeHue. 3akoH ['yka juis pedopmanuii pacTspkeHus
(cxaTus) U caBUTa. DHEPTHUA yIPyro 1ehOopMUPOBAHHOIO TENA.
2. Obparumbie U HeoOpatumble npornecchl. Lluxn Kapno. Teopembr Kapno. Btopoe nawano
TEPMOJUHAMUKHU U €r0 POPMYITHUPOBKU

KonTpoabHo-u3MepuTebHbIi MaTepuaa Ne 8
1. Ksasuynpyrue cuibl. YpaBHEHHE MABWKEHHS JUIS OJHOMEPHOIO TapMOHHYECKOTO OCLMIUIATOpA.
VYpaBHeHHE rapMOHHYECKOT0 KOIeOaHusl M €T0 XapaKTePUCTUKU
2. TloBeneHue >HTPONUU B OOpATUMBIX M HEOOPAaTUMBIX Iporeccax. [IpuHIMI Bo3pacTaHusi SHTPOIINH.
HepasenctBo Knaysuyca.



=

=

=

=

=

KonTpoJsibHo-u3MepuTeabHbIH MaTepuaa Ne 9
CKOpOCTh U YCKOPEHHE NP TApMOHUYIECKOM KOJIeOaHUU. DHEPrUsl TAPMOHUYECKOTO OCITHILISTOPA.
TepmonnHaMuyeckasi BEpOSITHOCTb U €€ CBS3b ¢ 3HTponuel (bopmyna bonbimana). Cratuctudeckuii
CMBICJI BTOPOT'O Hayajia TEPMOJIUHAMUKHU

KonTpoabHo-u3mepurebHbiii MaTepuaa Ne_10
CrnoxeHne OJJHOHANpPaBJIEHHBIX KoJe0aHUH 0IMHAKOBOM YacTOTHI (METOJ] BEKTOPHBIX JHATPAMM).
TemnoeMkocTb, BUABI TEMJIOEMKOCTH. CBS3b MEXKIY TEIUIOEMKOCTSIMU MJI€AIbHOIO Ta3a IIpH
IIOCTOSIHHOM JIaBJIEHMM M IOCTOSIHHOM oObeMe. (DU3NYEeCKUI CMBICI YHUBEPCAIBHOW Ia30BOM
IIOCTOSTHHOM.

KonTtpoabHo-usmepurenabublii MaTepuan Ne_11
CrnoxeHne B3auMHO NEePIEeHIUKYIIIPHBIX KOJIeOaHUH.
Yucno creneHeid cBoOoasl Moiekyn Teopema bombpiMana o paBHOpAcHpeAelICHUH SHEPTrUH IO
CTEIEHSIM CBOOO/IBI.

KounTpoabHo-usMepurtenabHblii MaTepuan Ne_12
OnHOMEPHBIH OCHHIUISITOP C TPEHUEM. YpaBHEHHUE 3aTyXaOMUX KOJICOAHWH M €r0 XapaKTEePUCTUKH
(aMIuIMTYa, TEPUOJ, ACKPEMEHT | JIOTapu(PMUYECKHil JEKPEeMEHT 3aryxaHus, Kod(hduiueHt
3aTyXaHus, BpeMsl peiaKcaliim)
Pacnpenenenre MakcBesuia U €ro CBOMCTBA. XapaKTEPUCTUUSCKHE CKOPOCTH MOJICKYIT ra3a.

KoHnTpoJibHo-u3MepuTebHbI MaTepuasg Ne_13
Breinyxnennsie kosnebanus. Pesonanc. PezonancHas yacrora.
BHyTpeHHSs SHepruss W  DHTAIBNUA KaKk TEPMOJMHAMHUYECKHE NOTEHIMATbl, UX (HU3NUECKOe
coJiep>KaHue

KonTposbHo-u3MepuTebHbIi MaTepuayg Ne_14
IIpononbHBIE M MONEpEYHbIE BOJHBI. YpPaBHEHHE IIOCKOH MOHOXPOMAaTHUYECKOW BOJHBI. DHEPrHs
BOJTHBI.
CBoGonHast sHeprusi u noreHuuan ['mb6ca. YpaBuenuss ['mO6ca-I'enbmromnsia. OOlMe KpuUTepuu
TEPMOJAVMHAMUYECKON YCTONYMBOCTH.

KonTpoabHo-usmepurteabHblii MaTepuan Ne_15
BonnoBoe ypaBHeHne. Pa3zoBas CKOPOCTh MOHOXPOMATUYECKOUW BOJIHBI.
Juddysus, TenaonpoBoJHOCTb, BHYTPEHHEE TPEHUE — YPaBHEHUS, KO3PPHUIIUEHTHI.

KoHTpoabHOo-u3MepuTeabHbIH MaTepuana Ne 16
Bo3HHUKHOBEHME U ypaBHEHHUE CTOSTUEN BOJIHBI. CBOICTBA CTOSTYMX BOJIH.
VYpaBHeHue u n3orepMel Ban-aep-Baanbca. @rusndeckuii CMBICH TOCTOSIHHBIX B ypaBHeHUN BaH-nep-
Baansca. Kputnueckoe cocrosiHue.

NEPEYEHDB BOITPOCOB K DK3AMEHY (KOMIUIEKT KHWM Neo2)

KonTpoabHo-u3mMepurebHbIii MaTepuan Ne_1
DneKTpuYecKue 3apsabl U UX 3JIEMEHTapHbIE HOCUTEIHN. 3aKOH COXPaHEHUs 3JIEKTPUUYECKOT0 3apsia.
Toueunsle 3apsaael. 3akoH KynoHa.

DHeprusi AMEeKTPOMArHuTHON BoJIHBL. BekTop YMmoBa-IloitHTuHra. UHTEHCUBHOCTH
3JEKTPOMArHUTHON BOJIHBI.

KouTpoJsibHo-u3MepuTeabHbIi MaTepuai Ne 2



1. ITonsaTue 06 snmexkTpuyeckoM nosie HanpspkeHHOCTH anekTpudeckoro nodst. [Tose Touednoro 3apsiaa.
JInann  HanpspkeHHoctu. [IpuHIUn cyneprno3unyu.

2. [lepBas u BTOpas runore3sl MakcBesia Kak 00001IeHre TEOPEM O IIUPKYIISIUN HATIPSKEHHOCTH
ANEKTPUYECKOTO U MAarHUTHOT'O TOJIEH.

KoHnTpoabHo-u3MepurebHbIi MaTepuan Ne_3
1. TloTox BekTOpa HAPSKEHHOCTH ANeKTpudeckoro nous. Teopema ["aycca-Octporpaackoro.
2. Tok cmemenus. Cucrema ypaBHeHud MakcBesuia B MHTETpanbHON Gopme. VX hu3HUecKuii CMBICI.

KonTposbHo-usMepuTe/bHbIi MaTepuajg Ne_4
1. IloreHuman u pasHOCTh MOTEHUUATOB. [loTeHIMA OIS TOYEUHOT O 3apsia. DKBUIOTEHUHUAIBHBIE
MMOBEPXHOCTH.
2. CpoOojHble HE3aTyXalOIINE U 3aTyXalole kojaebanus B kojaedaTeabHOM KOHTYype. Popmyna
Tomcona.
KoHTpoJibHO-u3MepuTeIbHbIH MaTepuag Ne_5
1. CBsi3p MEX]ly HaIIPSHKEHHOCTHIO M MOTEHIMAJIOM 3JIEKTPOCTATUUECKOTO TOJIS.
2. "3axkon Oma" ass yyacTka [enu MepeMeHHOro TOKa C COMPOTUBICHUEM U eMKOCThi0. CaBHr (a3
MEXy TOKOM U HaIpsSHKEHUEM JUIsl 3TOTO ciydasi. EMKOCTHOE conmpoTUBIEHUE.

KoHTpoJibHO-U3MepuTeIbHbII MaTepuag Ne_6
1. HanpspkeHHOCTh 3JEKTPHUECKOIo 0JIs1 OECKOHEYHOH PABHOMEPHO 3apsiKEHHOM TIOCKOCTH.
2. "3akon Oma" [uIs y9acTKa IIeTH ITEPEeMEHHOTO TOKA C CONPOTUBIICHUEM, U HHAYKTHBHOCTHIO. CIIBUT
(a3 MEeKIy TOKOM U HANPSHKEHUEM JUTSE OTOTO ciiydasi. UHAYKTHUBHOE CONTPOTHBIICHHE.

KoHTpobHO-U3MepuTe/IbHbINH MaTepuaa Ne_7
1. Dueprus anexkrpudeckoro noiyg. O6beMHas INIOTHOCTh SHEPTHH dJIEKTPUUECKOTO MOJIS.
2. CoiicTBa (peppOMarHeTHKOB; TeMIepaTypHas 3aBUCUMOCTh HAMarHUYEHHOCTH, KpUBast
HaMarHWYUBaHUs, NETIs THCTEPE3UCa, AaHU30TPOIUS MarHUTHBIX CBOMCTB.

KoHTpoJibHO-u3MepuTeIbHbIiH MaTepuag Ne 8
1. DaexTpUuYeCKU AUIOINb: MOJIE JUIOJS Ha €r0 OCH U Ha MEPIICHINKYISPE K €r0 cepeiuHe.
2. 2. MarauTtHOe 11oJ1e B BemecTBe. MoJIeKYIISIpHBIE TOKH AMIIepa.

KontpoabHo-u3zmepurebHbiii MaTepuaa Ne_9
1. BexTop nmossipu3alyy AUINIEKTPUKA U €r0 CBSI3b C HOBEPXHOCTHON TNIOTHOCTBIO CBSA3aHHBIX 3apsi/IOB.
2. ITapamarHeTk BO BHEITHEM MarHuTHOM Tojie. [lapamarauTHas BOCIpHUMYHBOCTG. 3akoH Kropw.

KontpoabHo-u3mepureiibnubiii MaTepuai Ne_10
1. PaGora B anekTpocTaTuueckoM moe. [loTeHuanbHblil XapakTep 3J1eKTPOCTaTHYECKOTO TOJI.
2. Atom B MarauTHOM T10J1€. JlapmMopoBa npeneccusi, Teopema Jlapmopa. Jlmamaraetusm.

KonTpouabHo-usmepurteabublii MaTepuan Ne_11
1. Teopema ["aycca miist 371€KTPOCTATUUECKOTO MOJIS B AUANIEKTPUKE. BEKTOp 3neKTpuyeckoi MHTyKIIUH.
JlypnexkTpuueckasi BOCOPUMMUYUBOCTD U JUAJIEKTPUUECKasi IPOHUIIAEMOCTb.
2. MaruutHsble cBoiicTBa aroma. OpOUTaIbHBIN U CIMHOBBIA MarHUTHBIE MOMEHTBI AJIEKTPOHA.
MarsuTHBIII MOMEHT aToMa.

KoHnTpoabHo-u3MepuTe/ibHbIi MaTepuaa Ne_12
1. ITee3oanextpuku. [Ipsmoii u oOpaTHBIN Mbe303PhekT. CerHeTOIIEKTPUKH.
2. TeopemMa O UHMPKYJSAIMM BEKTOpa HWHAYKIUHM JUISI MarHUTHOTO IIOJii B BelIecTBE. BekTop
HANpPsPKEHHOCTH MarHUTHOTO TOJIsl. MarHuTHasi BOCHPUMMYKUBOCTh M MAaTHUTHAS IPOHUIIAEMOCTD



KoHTpobHO-U3MepuTe/IbHbIH MaTepuaa Ne_13
1. [TocTostHHBIN eKTprudYecKrid TOK. Criia U II0THOCTH Toka. Ctoponnue cuisl, DJ1C.
2. IloTok BekTOpa MarHuTHOM HHAYKIKU. Teopema ["aycca-OcTporpaackoro At MArHUTHOTO TTOJIS.

KonTpoibHo-usmepuTebHbIil MaTepuayg Ne_14
1. 3akon Oma miisa yuyactka nenu 6e3 DJIC, mns yuactka nenu ¢ DJIC u 111 3aMKHYTOM 1eTH
IIOCTOSHHOT'O TOKa.
2. SIBnenue ay1eKTpoMarHuTHOW HHAYKIHH. 3akoH Papanes mis 3/1C uanykiuu. [Ipasuno Jlenna.

KoHTpoJbHO-u3MepuTebHbIiH MaTepuag Ne 15
1. [TonoxeHust KJIIaCCUYECKOU JEKTPOHHOU TEOPHUH MPOBOAUMOCTU METAIOB. 3akoH OmMma B
muddepennmanbaol hopme (BBIBOI).
2. MarHuTHOE B3aMMO/ICHCTBHE NapaJIeIbHBIX POBOJIHUKOB ¢ TOKOM. Enuanna cuibl Toka (CH)

KonTpoabHo-u3MepurebHbIi MaTepuaa Ne_16
1. Dnexktpuueckoe noje B Au3JIeKTpuKe. YpaBHenue Kiay3unyca-MocoTTu A1 HENOJIAPHBIX U MOJISPHBIX
JUDJIEKTPUKOB
2. 3akoH buo-Caapa-Jlannaca. MarHuTHOe 1oJie PsIMOTO TOKA.

KonTpo/ibHo-u3MepuTeibHbI MaTepuasg Ne_17
1. Tlonsapuzamus AUAIEKTPUKOB M €€ OCHOBHBIE BUbI. BekTop nonsipuzanuu (OnpeaeneHue) u ero CBsI3b
C BEKTOpaMU HaNpPsHKEHHOCTH U UHJYKLIUHU 3JEKTPUUECKOTO MOJIA.
2. TloHsATHe 0 MarHATHOM T0JIe. BEeKTOp MarHUTHOW WHAYKIHUH. [[pHHIINTI CYTTepTIO3UIIHH.

KoHTpoabHOo-u3MepuTeabHbIii MaTepuana Ne 18
1. TloHsATHe 0 KBAHTOBOM T€OPUHU IMPOBOJUMOCTH METAIJIOB. DHEPreTUUECKre YpoBHU. Y poBeHb Depmu,
sHeprus epmu.
2. Merannbl, TUANIEKTPUKU, COOCTBEHHBIE U IPUMECHBIE TTOTYIIPOBOJHUKH, UX TPOBOJUMOCTH C TOUKHU
3pEHHUsI 30HHBIX IIPEICTABICHHMN.

KonTpoabHo-u3mepurteabHblii MaTepuaa Ne 19
BeiBon 3akoHa [xoyns-JIeHIa B KIIaCCUYECKOM DIIEKTPOHHON TEOPUU ITPOBOAUMOCTU METAJUIOB.
2. JlmaMarHeTHK BO BHEIIHEM MAarHUTHOM IoJie. /lnaMarauTHasi BOCHPUUMYNBOCTD

=

KontpoabHo-u3zmepureibnubiii MaTepuai Ne_20
KoHTakTHas pa3HOCTh NOTEHIMAJIOB, IPUYMHBI €€ BO3HUKHOBEHMS. TepmoI/IC.
2. MarsuTHoe ToJie IBFKYIIEToCs MIeKTPpUIecKoro 3apsaa. Ee ocoOeHHOCTH

=

KonTpoabHo-u3mMepure/ibHblii MaTepuaia Ne 21
1. IIpoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE. Y CJIOBHE PAaBHOBECHS 3apsI0B B IIPOBOIHUKE.
DneKkTpruyecKasi EeMKOCTh YEIMHEHHOIO TPOBOIHNKA. KOHAEHCAaTOpBI. DHEPrus yeAUHEHHOTO
3apsKEHHOTO IPOBOAHMKA.
2. HcTo4YHMKH ITOCTOSITHHOTO MarHUTHOTO IOJIs. 3aKOH AMrnepa. BekTop MarHuTHON MHAYKIIMH.

KoHTpoabHo-u3MepuTe/IbHbIH MaTepuaa Ne 22
1. IloBeneHne AUNOISA BO BHEIITHEM OJHOPOIHOM 3JIEKTPUUECKOM IOJIE.
2. Pabora B MmarHuTHOM 1oJie. O0beMHas TUIOTHOCTh YHEPTUU MAarHUTHOTO TMOJIS.
KoHTpoabHo-u3MepuTe/ibHbIH MaTepuaa Ne_23
1. IlepeMeHHBII 2JIEKTPUUECKUM TOK. Y CJIOBHE KBa3UCTALIMOHAPHOCTH. MEeTO1 BEKTOPHBIX AUATPAMM.
3axon OMa 1151 ITOJIHOM LIeNIH IEPEMEHHOT0 TOKA.
2. BzauMoCBS3b 3JIEKTPUYECKOTO U MAarHUTHOTO TOJIEH.



KonTpoabHo-u3MepuTe/ibHbIi MaTepuaa Ne_24
1. JIBoiictBenHas npupoaa IC nnaykuun. Buxpepoe anekrpudeckoe moje. MakcBemioBcKas
TPaKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHON UHIYKLMU.
2. MarHuTHBI MOMEHT BUTKA C TOKOM U €r0 TOBEJAEHUE BO BHEIITHEM OJJHOPOJHOM MarHMTHOM IIOJIE.

KoHTpoJsbHO-u3MepuTebHbIi MaTepuaa Ne 25
1. Teopema 0 HUPKYISIIIUU BEKTOPA MAarHUTHOW UHYKIIUU JUIsl MATHUTHOTO TOJISI B BaKyyMe.
2. JleiicTBHE€ MarHUTHOIO MOJI HAa IBUXKYIIMICS 3eKkTpuueckuid 3apsa. Cuia JlopeHua u ee cBoicTBa.

KoHTposbHO-u3MepHuTeIbHbIiH MaTepuag Ne 26
1. CnencrBus u3 Teopun Makcsenia. DJIeKTpOMarHuTHbIE BOJIHBI. [111ockas MOHOXpoMaTHyecKas
AJIEKTPOMArHUTHAS BOJIHA, €€ YPABHEHUE U OCHOBHBIE CBOICTBA.
2. [ToHsTHE O pe30HAHCE HANPSIKCHUA B MTOCIICOBATEIHLHOM 1IEMTU TIEPEMEHHOTO TOKA.

NEPEYEHB BOITIPOCOB K DK3AMEHY (KOMIUIEKT KUM Ne3)

KonTpoJibHo-u3MepuTebHbIH MaTepuag Ne_1
1. Wnrepdepeniuss cBera W ee OCOOEGHHOCTH. YCIOBUS HWHTEPPEPEHIIMOHHBIX MaKCUMyMOB U
MUHUMYMOB
2. O¢ddexr Komnrona. 3akoHbI COXpaHEHUS SHEPTHH U UMITYJIbCA TIPU YIIPYTOM cOydapeHu# (GpoToHa H
JJIEKTPOHA.

KoHTpo/1bHO-U3MepUTEeIbHBIH MaTepuaa Ne_2
1. HuTepdepeHius mpu oTpaxeHUH OT TOHKHUX MiacTuH. [lotepst momyBosiHbl ipu oTpaxkeHuu. [TomHas
OINTUYECKasi Pa3HOCTh XO7a.
2. VpaBHeHue DiHIITeHA 17151 BHEIIHEro GoTorddexTa

KoHTpoabHO-u3MepuTe/bHbIH MaTepuaa Ne_3
1. Tlonocel paBHOrO HaKJIOHA U MOJIOCH paBHOM ToimKHbL. Konbia HetoToHa.
2. OCcHOBHOE ypaBHEHHE paJuOaKTUBHOro pacmajaa. [locrosiHHas pacnaza v ee (PU3MYECKHHA CMBICI.
[Iepnon nomypacnana.

KonTposibHOo-u3MepuTe/bHbI MaTepuajg Ne_4
1. TlpuyuHBI HEKOTE€PEHTHOCTH €CTECTBEHHBIX MCTOYHUKOB cBeTa. (CrocoObl OCYIIeCTBICHUS
KOTE€PEHTHOCTH B OITHKE - IPUMEPBHI.
. TopMO3HOE 1 XapaKTEPUCTUUECKOE PEHTTEHOBCKOE U3JIyYeHHE. 3aKoH Mo3nu

[\S}

KoHTpoabHo-u3MepurebHbIi MaTepuan Ne_5
. [Ipumenenus naTeppepeHuu.
. @oTonbl. Macca u umnynsc ¢potoHa. J[aBneHue cBera

N —

KoHTpoabHo-u3MepuTebHbIH MaTepuaa Ne_6
. Hdudpakuus ceera. [Ipunnun I'tolirenca-®penens. 3ousl OpeHens.
2. KBaHTOBBIN XapakTep TEIIOBOro usnydyeHus. @opmyna [Inanka 11 TEmIo0BOro N3aydeHus..

[EY

KoHTpoabHo-u3MepuTebHbIi MaTepuan Ne_7

1. [dudpaxuus B napamienabHbIX JIydaX Ha OJHOM IIEH.

2. ®opmyna Panes — JKuHCa 715 TEIJIOBOTO U3MYYEHUs. Y IbTpadHroIeToBas «kaTacTpoda
KoHTpoabHo-u3MepuTebHbIH MaTepuaa Ne_8

1. JudpaxuuonHnas pemerka. ¥ cioBus IU(PPaKIUOHHBIX MAKCUMYMOB 1 MUHUMYMOB



2. AGCOIOTHO YE€pPHOE TEJIO M 3aKOHBI €r0 TETUIOBOTO U3TYyYCHHUSI.

KonTpoJibHo-u3MepuTeabHbIH MaTepuai Ne 9
1. Judpaxmus peatreHoBckux gydeid. Dopmyna Bynsda-bparros.
2. TennoBoe U3ny4yeHUe U €ro paBHOBECHBIN XapakTep. M3myuyaTenbHas U MOTIomaTeIbHas ClIOCOOHOCTH
TeJa, YHEPreTUIeCcKast CBETUMOCTb.

KonTpoabHo-u3mepureibubiii MaTepuaia Ne_10
1. Jucnepcus csera. HopmanbHasa u anomanbHast qucnepeus. [lokasarens qucnepcun
2. TenmoBoe n3nyyenne. 3akoH Kupxroda. @ynkuus Kupxroda u ee pusmueckuii cMbIci.

KonTpouabHo-usmepurteabHblii MaTepuaa Ne_11
1. OCHOBBI KJIACCUYECKOW JIEKTPOHHOU TEOPUH TUCTIEPCUH.
2. UckycctBenHas anuzorponus. Dpdext Keppa (MCKyccTBEHHOE IBOMHOE TyUYEIPEIOMIICHHUE)

KonTpoabHo-u3Mepure/ibHbIi MaTepuaa Ne_12
1. ITornomenue ceeta. 3akoH byrepa — Jlam6epta. Koadduunent normnomenus u ero Gpusndeckuit
CMBICII.
2. [longpuzanus cBeTa Ipu OTPaKEHUH OT JUAIIEKTpUKa. 3akoH bprocrepa.

KonTpoabHo-usmepurtenabHblii MaTepuan Ne_13
1. CocraB u XxapakTepuCTUKH aTOMHOIO si7pa. JlepekT Mmacc u 3Heprust CBsi3u aTOMHOTO si/1pa.
2. JIBoitHoe Jtyuenpenomiienue. OnTuyeckas OCh U IilaBHasl MJIOCKOCTh OJJTHOOCHOTO KpHUCTAJLIA.
OOBbIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH J1yuu. [1070)KuTENbHBIE U OTPULIATENbHBIE KPUCTAIIIBI.

KonTposabHo-usmepurteabHblii MaTepuan Ne_14
1. Ionspuzauus ceeta. EcrecTBeHHBIN U MONSPU30BaHHBIN cBeT. Buasl nonspuzauuu. Ilongpuzarop u
aHanu3atop. 3akoH Masroca.
2. Bunbl paanoakTUBHOTO pactnafa. Ajbda-pacmal, ero ypaBHeHHUE U XapaKTEPUCTUKH.

KonTpoabHo-u3mepureabHblii MaTepuaa Ne_15
Krnaccuueckne npencTaBieHus O B3aMMO/ICHCTBUH CBETA C BEIIECTBOM.
2. B-pacman, ero BUIbI U ypaBHEeHUs. DHeprus B-anekrpoHoB. Heifrpuno.

=

KoHnTpoabHo-u3MepurebHbIii MaTepuaa Ne_16
Hudpakius B chpepruyeckux BoiHax (audpakuns OpeHess) Ha KPyrioM OTBEPCTHH U KPYTJIIOM JHCKE.
2. Conektp aroma BojopoJia. CriekrpasibHble 3aKkoHOMepHOCTH. O6001meHHas hopmyna bansmepa.
[TocTostnuas PunGepra.

=

KonTpoabHo-usmepurtenabHblii MaTepuan Ne_17
1. Tlonmy4yeHue M aHANN3 AIUTUNTUYECKU MOJISPU30BAHHOTO cBeTa. YacTHbIe BUABI SJUTMITHYECKON
HOJISIPU3ALINY.
2. OCHOBHBIE CBOWCTBA SIIEPHBIX CHIL.

KonTpoabHo-u3mMepureabHblii MaTepuaa Ne_18
Judpakius B chpepruyeckux BoiHax (nudpakius OpeHens) Ha KPYIJIOM JTUCKE.
2. Teopus atoma Bogopoza o bopy. [loctynatst bopa. [locrosinnas Punbepra B Teopun bopa.

=

KonTpoabHo-u3MepurebHbIii MaTepuaa Ne_19
1. Kpucramnndeckas miacTUHKa MEX]y MOJISIPU3aTOPOM U aHainu3aTopoM. UnTepdepenuus
MIOJISIPU30BAHHBIX JIy4el B MOHOXPOMATUYECKOM CBETE.
2. Tlonstue o smepHbIX peakuusx. TermnoBon 3hPEeKT AaepHON pEeaKIuH.



KonTpoabHo-u3mepurebHbiii MaTepuaia Ne_20
1. Ilpupona ontuyeckoil aHU3OTPONHUH U MPOUCXOXKACHHUE ABOWHOTO JIyUEHpPEeTOMIICHUS B OJTHOOCHBIX
kpuctainax. [TonoxurenbHble U OTpULIATENbHBIE KPUCTAIIIbI
2. [TonsaTue o sACpHBIX peaknusaX. TernmoBoi 3P ekt saepHoi peaKIiuu.

KouTposbHo-u3MepuTeabHblil MaTepuag Ne 21
1. JudpaxkinuoHHas pelieTka Kak CreKTpaibHbIid mpubop. Jucnepeus u paspemaromniasi CliocoOOHOCTh
T(QPAKIIUOHHON PEUICTKH.
2. Ilpupona snepHBIX CHII. T — ME30HBI, KAK HOCUTENHN B3aUMOACHUCTBUSI MEXK/TYy HYKIOHAMH.

KoHTpoabHo-u3MepuTe/IbHbIH MaTepuaa Ne_22
1. DMncoubl Iy9eBbIX CKOPOCTEH B OJJTHOOCHBIX KpucTaiuiax. [loctpoenus [toirenca s
OJIHOOCHBIX KPUCTAJLIOB.
2. KopmyckynsipHO-BOJIHOBOM Tyaau3M CBETa M MUKpo4acTull. BomHbl ne-bpoiins u ux cBoiicTaa.

KonTtpoabHo-usmepurtenbublii MaTepuan Ne 20
1. BonnoBoi nmaket. ['pynmoBasi ckopocTs BosHEL. DopMmyiia Panest s ¢pa3zoBoii 1 rpynmmoBoit
CKOPOCTH.
2. DneMeHTapHbIe YacTUIlbl. YeThipe Trma (yHIaMEeHTaIbHBIX B3aUMOICHCTBUN B IPUPOJIE, X
CpaBHHUTEJIbHAS XapaKTEePUCTUKA.

Onucanmne KPUTEPUEB U IIKAJIbI ONCHUBAHUS KOMHeTeHHHﬁ (pe3yJ’[I>TaTOB oﬁyqennﬂ) npu l'lpOMe)KyTO‘lHOﬁ
arrecralnumn

3HaHue BceX (U3MUECKHX 3aKOHOB M SBJICHUM B OOBEME MPOCITYIIAaHHOTO
Kypca.  YMeHue  BbIBOAUTH  Qopmyibl.  CHocoOHOCTH  CBOOOAHO
OPHUEHTHPOBATHCS BO BCEM MaTepuale.

OT1ian4Ho

3HaHMe BceX (DM3MUYECKUX 3aKOHOB M SIBICHUNW B O0BEME MPOCTYIIAHHOTO
Kypca..YMeHue BBIBOJIUTH (bopMyIIHL. Cnioco6HOCTH CBOOOJTHO
OpPUEHTHPOBATHCSA BO BCeM marepuane. Bo3MOKHBI HEOOJbIINE HEJOUYEThl U
HETOYHOCTH TIPH BBIBOJIE (POpMYIL.

Xopowio

3HaHUE OCHOBHBIX (PM3MUECKUX 3aKOHOB U SIBICHUN B 00BEME MPOCTYIIAHHOTO

YaoBi1IeTBOPUTEIBHO
Kypca.

HeynoBierBopureabHo | He3HaHne OCHOBHBIX 3aKOHOB (PU3UKH, (PU3MUECKOro cMbIcia (PU3MUECKUX
BEJIMYMH U UX €AVHMI] U3MEPEHUI

Onucanue TeXHOJIOTUM NMPOBEICHHS.

[IpomexxyTouHnass aTTecTanusi MPOBOAMUTCS B COOTBETCTBUM C [lonokeHneM O HPOMEKYTOYHOU
aTTecTalluu 00yJaroIUXCs 0 IPOrpaMMaM BBICIIETO 00Opa30BaHMS.
KoHTponbHO-U3MepHUTENbHbIE  MaTepualbl  MPOMEXKYTOYHOM  aTTecTalliM  BKJIIOYAlOT B celd
TEOPETUYECKUE BOIIPOCHI, IIO3BOJISIOIIUE OLICHUTh YPOBEHD IIOJIYYCHHBIX 3HAHUMN.
Kpurepun onieHMBaHNs IPUBEICHBI BBILLIE.




