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PABOYAS ITIPOI'PAMMA YUYEBHOM JUCHUILIAHBI
b51.0.09 - PU3UKA

1. llindp u HanMeHOBaHME HATIPABJIEHHUS NMOATOTOBKH/CIIEMAJIbHOCTH:
04.03.01 - Xumus
2. llpoduiib MoATrOTOBKHU/crienHATIH3ANUN: XUMHUS
3. KBaaupukanus (creneHb) BLIMYCKHUKA: OaKaJiaBp
4. ®opma oOpa3oBaHUs: OUHAs
5. Kadenpa, orBevaromas 3a peaju3anuio JTMCHUIJIMHBL: Kadeapa SKCIepUMEHTANbHON (GU3UKH
6. CocraBurtenu nporpammbl: [Ipoxaun Cepreit Hukonaesud - a.¢.-M.H., mpocdeccop;
7. PexomengoBana: Kadenpoit sxcnepumentanbaoi ¢puzuku 22.05.2024 r., Neb
8. Yueonnrii rox:  2024/2025 Cemectpob: 2,34

9. llesu ¥ 3a1a4u y4eOHOM M CHUTIHHBI

Lenvio yuebnou Oucyunaumsl aensiemcs GOPMUPOBAHHME Y CTYAEHTOB €CTECTBEHHOHAYYHOW KapTHHBI

MHUpa Ha OCHOBE 0a30BBIX 3HAHUH MO (PyHAAMEHTAIbHBIM pazesaM GU3UKH.

3a0auamu yuebHOU Oucyuniumel AGNAIOMCA. OCBOCHHE TaKUX pa3fenoB (U3MKH, KaK MEXaHHKa,

MOJIeKyJIsipHast (pu3MKa, SJIEKTPOJAWHAMMKA, ONTHKA, OCHOBBI AaTOMHOW M sIEpHOM (U3MKU; yMEHUe

UCIOJIb30BaTh TEOPETHUYECKHE 3HAHMUS (PU3NYECKHX 3aKOHOMEPHOCTEH Mpu OOBSCHEHHUH XMMHUYECKUX

SBJICHUM, YMETb NPUMEHATh MPAKTHUECKUE HABBIKM, MOJIyYEHHBIE B XOJI€ BBIIOJIHEHUS (PU3HMUECKOTO

MpakTUKyMa, Tpud paboTe cO CHeNUaIU3UPOBAaHHBIM 000pyJIOBaHHMEM B IpodeccroHalbHOM

JESTEBHOCTH.

10. Mecto y4yeOHO#i mucuumauHbl B cTpykType OOIl: [lucnmruimHa oTHOCHTCS K 0a30BOM dYacTh
broka 1 mporpammer 6akanaspuara 04.03.01

11. TpeGoBaHus K BXOAHBIM 3HAHUSIM, YMEHUSIM U KOMIIETEHIIUAIM: 00Yy4arOIIUICS JOIKEH B MTOJIHOM
o0BbeMe 3HaTh IKOIbHBIN Kypc GU3UKH, YMETh pelIaTh npocTeilire Gu3nyeckue 3a1aum.

JMCIMIUIMHBL, VIS KOTOPBIX JAaHHasl JMCHUILVIMHA SIBJSIeTCSl NpeJlIecTBYIOLIeH: KBaHTOBas

MCXaHUKa, (1)I/I3I/ILI€CK3.$I XUMUA, TUCHUITTINHBI HpO(l)CCCI/IOHaHBHOFO OUKIIA.



12. IlnanupyemMbie pe3yjbTaThl 00y4YeHHs MO AUCHMILIMHE/MOAYII0 (3HAHMSI, YMEHHs, HABBIKH),

COOTHECCHHbIC C IUIAHUPYEMbBIMU peE3yJdbTaTaMM OCBOCHUA 06p330BaTeJ’[LHOﬁ NnporpaMmmbl

(KOMI[eTeHIII/IHMI/I BBIHyCKHI/IKOB):

Kon HasBanue Kox | Unentudu [Inanupyemsble pe3yabTaThl O0yUEHUS
KOMIIETEHIIUH Karop

OIIK- | Ucnonb3yeT 3HaTh: (yHIAMEHTAIbHBIC pPa3aeiibl buzukn

4.1 0a30BbIe 3HAHUS B (MexaHuka, MOJIEKYJIIPHAS ¢dusnka u
o0nactu TEPMOJIMHAMUKA, 3JIEKTPOJMHAMMKA, BOJIHOBAsA U
MaTEeMaTHKHU U KBAaHTOBAasl ONTHKA, OCHOBBI aTOMHOW M sII€PHOIl
bu3uky npu bu3MKH).

IUTAHUPOBAHUU VYMeThb: MmIaHupoBaTh pabOThl UCCIIEN0BATEIbCKON
paboT XMMUYECKOU HaIPaBJIEHHOCTH, o0OpabartbIBaTh u
HalpaBIEHHOCTH UHTEPIPETUPOBATh IOJYUYECHHBIE pPE3YyibTaThl C
HCIOJIb30BAHUEM TEOPETUUECKUX 3HAHUI peIIeHUs
¢bu3nyeckux 3a1ad.
Bnagers:  HaBblkaMu — aHanM3a  (PU3MYECKUX
IIPOLIECCOB, UMEIOIINX OTHOILCHHE K
poheCCHOHATTLHON IeATEIEHOCTH.

OIIK- | O6pabatbiBaeT 3HaTh: OCHOBBI TEOPUH OIIMOOK U3MEPEHUM.

4.2 JTaHHBIE C VYMeTb:  NPUMEHATh  NPAKTUYECKHE  HaBBIKH,
HCII0JIb30BaHUEM MOJTyYCHHbIE B XOJE BBINOJHEHUS (PU3HUECKOTO
CTaHJAPTHBIX IIPAKTUKyMa c IPUMEHEHHEM METO/I0B
croco0oB KOMIIBIOTEPHON 00pabOTKH.
anmnpoKCUMaIUH Bnaners:  meronukoil  00paOOTKM — JaHHBIX
YHUCIIEHHBIX JKCIIEPUMEHTA
XapaKTePUCTHUK

OIIK- | UaTepnperupyet 3HaTh: OCHOBHBIE (DU3WYECKUE 3aKOHBI MEXAHUKH,

4.3 pe3yJIbTaThl MOJICKYJISIPHOM (PU3UKH, IEKTPUYECTBA, ONTUKH U
XUMHYECKHUX aTOMHOU (QU3UKH
HaOroeHuit ¢ YMeTh: HCNONb30BaThb TEOPETUYECKHE 3HAHUSA
HCITOJIb30BAaHNEM (u3NUeCKUX 3aKOHOMEpPHOCTEH MpH OOBSICHEHUU
bu3nueckux XUMHUYECKUX SIBJICHUM.
3aKOHOB U Bnagers: Meroaukamu aHanuza U 0000IIEeHUs IPU
IIPEICTaBICHUN MHTEepHpeTaluy HalOIr01aeMbIX SBJICHUH.

13. O0beM IUCUUILIMHBI B 32a4eTHBIX eauHunax/9yacax — 14 /504,

DopMbI IPOMEKYTOYHON ATTECTALMM : 324€eT C OLIEHKOM, IK3aMeH

14. TpynoeMKoCTh 110 BH1aM Y4eOHOii padoThl

TpynoemMKoCTh (d4achl)
Bun yaeOHO# paboThI Beero ITo cemectpam
2 ceM. 3 cem. 4 cem.
AyIUTOpHBIE 3aHSITHS 242 68 102 72
B TOM 9HCIIE: Jlexuun 104 34 34 36
JlaGoparopHble 138 34 68 36
CamocrosTenbHas paboTa 226 40 114 72
KonTpomin 36
dopma MpoOMEKYTOUHON 36 3auer c Sxsamer — 36 3a4eT C OLIEHKOU
arTecTaluu OLIEHKOH
504 108 216 180




14.1

Couepmanne AUCHHUIIIITHHBI

Ne HaumenoBanue
n/m pasjena Coneprkanue pazjena JuCUUILTMHBI
JUCIUATLINHEL
1. JEKIIUN

1.1 | MexaHnuka. Tema 1. Beenenne. KnHeMaTHKA M JHHAMHKA MaTepHAJIbLHON TOYKH.
Mexanuyeckue [Ipenmer u 3amaun ¢uzuku. MecTto QU3MKU B €CTECTBO3ZHAHUU. MeTOIbI
KoJIe0aHus U ¢dusnueckoro uccienoBanus. Ousmueckue Moaenu. OU3ndeckre BeTHINHBI
BOJIHBI. U UX U3MEPEHUS.

OTHOCUTENBHBIA XapaKTep MEXaHWYecKoro aBmxkeHus. Cucrema orcuera.
KpuBonuneiinoe ABWKeHHE. BekTopsl mNepeMelleHus, MIrHOBEHHOM
CKOPOCTHM M MTHOBEHHOTO YCKOPEHHS MpPHU KPUBOJUHEUHOM JBUXKECHUHU.
BekTopbl HOpMaNbHOrO U TAHT€HLMAIBHOIO YCKOPEHUU. J[BHKEHUE TOUKHU
110 OKPYXHOCTH. BEKTOPHI yIriI0BO CKOPOCTH U YIIIOBOTO yCKOpeHHs. CBs3b
MEXK1y BEKTOpaMU JIMHEWHON U YIII0BOM CKOPOCTH.

[TepBrrit 3akon HeroToHa (3akoH mHepruu). Cuna. Macca. Ummysbe Tena.
Bropoii 3akon Hprorona. Wmmynbc cuiibl. 3aKOH M3MEHEHMS] HUMITYJbCa
tena. Tperuit 3akoH Hetorona. OCHOBHOW 3aKOH AMHAMUKU JJII CHCTEMBbI
MaTepUaabHBIX TOYEK (CHUCTEMBI TeJ). 3aMKHYTbleé CHUCTEMBL. 3aKOH
COXpaHEHHUS UMITYJIbCa.

PaGora cunbl. Kunerndeckas oHeprus U ee CBI3b € pabOTOH.
[loTrenuumaneubie  cwibl, paboTa B T0JIE TMOTEHUUATBHBIX  CHIL
[lorenuunaneHas sHeprusa. CBsA3b CUJIBI € TOTEHIMAIBHOW HSHEPrUEH.
[lonste rpaguenta ckangpHod ¢GyHkuuu. IloTeHIMaNbHBIE KpUBBIE.
VYcnoBue paBHOBECHS TeN. 3aKOH COXPAHEHUs SHEPTUH B MEXAHHKE.

Tema 2. MexaHUKa TBepAOIro Teaa

Bpamienue aGcomtoTHO TBEPAOrO Tela BOKPYT HEMOABHKHOM ocu. MOMEHT
cuibl. MOMEHT MHEpUMH MaTEepUaIbHOW TOYKHM M Tejla. MOMEHT uMmyJlibca
TOYKHU U Tesa. OCHOBHOM 3aKOH JTUHAMUKH JIJIsl BpaIlaTeIbHOTO JIBUKEHHUS.
3akoH COXpaHEHUss MOMEHTa uMNyJbca.. KuHeTnueckas dHEpPrus
BpalIarolerocs Tena.

Cunbl ynpyroctu. Mexanuyeckue nedopmainuu, ynpyrue W HEyInpyrue
nepopmaruu.  OcCHOBHBIE BHUABI YIPYrux Aedopmanuii. MexaHuueckoe
HanpspkeHue. 3akoH ['yka s gegopmanuil pactskeHus (CxaTHsl) U CABUTA.
DHeprus ynpyro 1ehopMUPOBAHHOTO TeNA.

KBazuymnpyrue cuisl.

Tema 3. KosieOaHus1 M BOJIHBI

YpaBHEHUE IBWKEHUS [JII OJHOMEPHOTO TapMOHHYECKOTO OCIHILISATOPA.
YpaBHeHHE TapMOHUYECKOTO KONEOAHHWsI M €ro  XapaKTepUCTHKHU
(ammuTyna, wacroTta, mepuoj, (aza). CKOpOCTh M YCKOPEHHE MpH
TapMOHHYECKOM KOJIeOaHUH. DHEPIHsi TAPMOHUYECKOTO OCIIMILISITOPA.
CrnoxxeHue OJHOHAIPABJICHHBIX KOJ€OaHUN OJMHAKOBOW YacTOTHI (METOA
BEKTOPBIX nuarpamm). CliokeHHe B3aMMHO TEPIICHINKYISIPHBIX KOJTCOaHUH.
OnHOMEPHBIN OCHIUIUISATOP ¢ TPEHHUEM. Y paBHEHHUE 3aTyXaoMUX KoJieOaHu!
U ero  XapakTepUCTHKW  (amMIUIMTyda, T[epuoid, JEKPEeMEHT |
Jorapu(MUUECKUil JEKPEMEHT 3aTyXaHUsl, KOOPPUIUEHT 3aTyXaHusl, BpeMs

penakcaium)
Brinyxnennsie konebanus. Pesonanc. PesonancHas gacrora.
IIpononbHbIE u [OIIEPEYHbIC BOJIHBL. YpaBHeHue IIJIOCKOM

MOHOXPOMAaTHYECKON BOJIHBI. BonHOBoe ypaBHeHue. da3zoBasi CKOPOCTh
BOJIHBI.BOJIHBI. Y paBHEHHUE CTOsTYEH BOJIHBI. CBOMCTBA CTOSAYUX BOJIH.




1.2
1.3

MounexkyasipHasi
¢pusuka u
TePMOAMHAMHUKA

Tema 1. MoJyieKVJISIPHO-KHHETHYECKAS TEOPUs HWIeAJLHLIX ra30B

Pacnpenenenne Monekyn no ckopoctsiM (DyHKIMS pacnpeneieHus U ee
¢busmveckuid cmbica.  Pacnpenenenue MakcBemia W €ro  CBOMCTBA.
XapakTepucTUYECKUEe CKOPOCTH MOJIEKYJI rasa.

WneanbHblil ra3 Bo BHEIIHEM CHIJIOBOM moisie. bapomerpuueckas gopmyina.
Pacnipenenenrie MosieKya MO HNOTEHLHUAIbHBIM JHEPrUsM (pacrnpesesieHue
BonwsiimMana) u ero cBoicTBa.

BHyTpeHHsST SHeprus CHCTEMbI, KaK (DYHKIHS COCTOSHHS. BHYyTpeHHsIS
SHEeprusi uaeajsbHoro raza. Ymcno cremeHeil cBoboabpl Moiekyn Teopema
Bonbimana o paBHOpacHpeeIeHUH SHEPTUU 110 CTETIEHSIM CBOOO/IBI.

Tema 2. OCHOBBI TEPMOAUHAMMUKH

TepmoauHamuueckuil nmpouecc. PaBHOBECHbIE 1 HEPABHOBECHBIE COCTOSTHUS
u mpouecchl. Termnmora u paboTa, UX OTIIMYUE OT BHYTPEHHEH SHEPruu
cucrembl. Kpyrosblie npoueccsl._[lepBoe Hauaio TepMOJUHAMUKH.
Obpatumbie U HeoOpatuMmeie mpouecchl. [{ukn Kapno. Teopemsr Kapho.
Bropoe Hawamo TepMmomuHaMuKd u ero QopmynupoBku. I[loBeneHue
SHTPONUM B OOpaTUMBIX UM HEOOpaTUMBIX Tporeccax. [IpuHiun
Bo3pactanust sHTpornmu. HepaBenctBo Knaysmyca. Tepmonnnammudeckas
BEPOATHOCTh U €€ CBa3b ¢ oHTponued (dopmyna bonbimana).
CratucTueckuil CMBICI BTOPOr0 Haudaja TEPMOJWHAMUKHU. BHyTpeHHss
SHEPTHs, DHTAIBNHA, CBOOOAHAS dHEprus, NoTeHHHal [ ub6ca).
KaHonuueckue ypaBHEHHS COCTOSIHMSI BellecTBa. YpaBHeHHs [ubOca-
l'enpMronpia. OOmMe KpUTEpUHM TEPMOJAMHAMUYECKOW YCTOWYHBOCTH.
Juddys3us, TEmIonpoBOAHOCTh, BHYTPEHHEE TpPEHHE — ypaBHEHUS,
KO3 PUIIUEHTHI.

Tema 3. PeasibHble ra3bl M KWIKOCTH

Cunibl  MEXKMOJIEKYJIIDHOTO  JIGMCTBUSI, HX TMpUpPOJa U  CBOMCTBA.
[ToTrenumanpHass KpuBasi MEKMOJIEKYISIPHOIO B3aMMOJECHCTBUS. Y paBHEHUE
u wu3orepMbl Bau-gep-Baanbca. @PuU3MYECKUMH CMBICI IIOCTOSHHBIX B
ypaBHeHun Ban-nep-Baanbca. Kputnyeckas temneparypa, KpUTHYECKOE
cocTosiHMe. BHYTpEHHssI 3HEprusi peajibHOTO ra3a.

1.3

DJIeKTPUYECTBO
MAarHeTusm

U

Tema 1. BBeenue. JeKTPOCTATHKA

Dnektpuueckue 3apsabl. 3akoH Kynona. HanpskeHHOCTh 31€KTpUYEeCcKOro
nons. Jlunun HanpsoxkenHoctu. [Ipunnun cynepnosunuu. Teopema [Maycca-
Octporpanackoro.

PaboTa cwit aieKkTpocTaTHaecKoro moJis 1Mo MEPEeMEIIeHHIO 3apsiaa. PasHOCTh
MOTEHIMAJIOB M TNOTEHUHMaI. ['pagueHT MoTeHIuala U €ro CcBsi3b C
HaIpPsHKEHHOCTBIO TTOJTS.

VYcnoBue paBHOBecHs 3apsSJO0B B MPOBOJHHMKE.  DIIEKTPOEMKOCTb.
KonneHncaropsl, DHeprus 3JIeKTPUYECKOTO MO

Onekrpuueckuil aunons. [lone nunons. IloBegeHue aumnoisis BO BHEUIHEM
none. [lomsipuzanuss AWDIEKTPUKOB W €€ BUIbL. [lone B IUAINEKTpHKE
JusnexTpuueckass MPOHULIAEMOCTh M JTUAJIEKTPUUECKasi BOCIIPUUMYUBOCTb.
Bekrop anextpuyeckoil wuHAyKHIMH. YpaBHenue Kiayzmyca-MocotTH.
[Ibe3035ekTpruecTBO. CErHETO3IEKTPUUYECTBO.

Tema 2. [10CcTOSIHHBII DJIEKTPUYECKHIT TOK

IIpoBognuku. IlocTossHHBIN AnekTpuyeckuil ToK. Cuila U IJIOTHOCTh TOKA.
OJIC. 3akon OMa st ydacTka v ojiHO# 1ienu. PaboTta u MOITHOCTE B IIeNH
MOCTOSIHHOTO TOKa. 3akoH [[xoyns-Jlenua.

Kiaccnueckast 351eKTpOHHass TEOpUs MPOBOJMMOCTH TBEPABIX TEl. 3aKOH




Owma B nuddepenunansHoit popme.

[lonsatne o 30HHOM Teopun  mnpoBoauMocTd. [lomynpoBoaHUKH.
CoOcTBeHHass M NIpHUMECHas IPOBOJUMOCTU IOJIYIPOBOJAHUKOB, P-7
nepexona. Pabora Beixoma anekTpoHa u3 Mmerauia. KoHTakTHas pa3HOCTh
noTeHuuanoB. 3akoHbl Bosbra. TepmoanexkTpuueckue BICHUS.

Tema 3. IlocTOsHHOE MATHUTHOE OJIE

ITocrosiHHOe MarHuTHOe mose. 3akoH Awmmepa. MHAyKuMsT MarHUTHOTO
nojsi. 3akoH buo-CaBapa-Jlamaca. [Ipuniun cynepnosunuu. MarautHoe
[I0JIE NPSAMOIO M KpPYroBOoro TOKOB. Teopema 0O LUPKYJIALUU BEKTOpA
MarHuTHOM uHAYKIMU. Teopema ['aycca st marHutHoro nojs. [lelictBue
MarHMTHOIO I0JI Ha ABMXKyLuiics 3apsia. Cuna Jlopenua. MarautHoe nose
JBUKYILETOCS 3apsja.

Tema 4. D1eKTPOMATHUTHAA MHAYKIIHA.

OCHOBHOM 3aKOH 3JEKTpOMAarHUTHOM MHAYKIUHU. IlpaBuiio JleHua.
Ousznyeckas npupoaa IC mHaykuuu. BuxpeBoe ajieKTpuyeckoe Modie.
Camounnykuus. UTHIyKTUBHOCTb. DHEPrus MATHUTHOTO MOJIS.

Tema S. MaruurHoe 1oJie B BelllecTBe.

ATOM B MarHuTHOM 1niosie. MarHuTHbelA MOMEHT aroma. Bekrtop
HaMarHW4eHHOCTH. HanpsskeHHOCTh  MarHUTHOTO — moiids.  MarHuTHas
BOCIIPUMMYMBOCTh U MpPOHMIAEMOCTh. Jlmamarnerusm. llapamarmernsms.
®eppomarneTusmM. AHTU(DEPPOMArHETUKH U (HEPPUTHL.

Tema 6. D1eKTPOMATHUTHBIE KOJeOAHUSA W BOJIHBI

KonebGarenbHblii  KOHTYp. YpaBHEHHS COOCTBEHHBIX OSIEKTPUUYECKHX
KoJieOaHU# B KOHTYpE. 3aTyxaroume Kojie0anus, BEIHYKJICHHbBIE KOJIeOaHus
B KOHTYpe. JJoOpOTHOCTH KOHTYpA.

KBazucranuonapusie Toku. 3akoH Oma ISl 1eneld NepeMEeHHOro TOKa C
OMMUYECKUM CONPOTHBIIEHHEM, EMKOCTbIO, HHAYKTUBHOCTBIO. Pe3oHaHC
HanpspkeHud. ['mnoresel MakcBemna. Tok cmemenus. [lonnas cucrema
ypaBHeHHl MakcBema. OJIEKTPOMAarHUTHOE TOJ€. DJIEKTPOMAarHUTHBIE
BOJIHBI M HMX OCHOBHblEe cBoMWcTBa. IlIOTHOCTH MOTOKA SHEpPruum U
WHTEHCUBHOCTDH BOJIHBI.
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OnTHuka M aToMHast
Ppuszuka

Tema 1.BosiHOBBIE CBOICTBA CBeTa

OnekTpoMaruuTHas npupona cpera. lllkana >3geKTpOMarHUTHBIX BOJIH.
Pa3BuTue B3MIS,10B HA IPUPOLY CBETA.

KorepenTtHsie uctounuku cseta. Untepdepenius cBeToBbIX BoJIH. CrIocoObl
MOJTy4YeHUs MHTEPPEPECHIIMOHHON KapTHHBI. | 'eoMeTprudeckas u onTudeckas
pazHoctu xona. Murtepdepeninus B ToHkux IieHkax. Kompna HeioTona.
[Ipumenenue siBJIeHUS UHTEPPEPEHIINN CBETA.

[Tpunnun I'roiirenca-Openens. 3oub Openens. [qudpakmus dpenens or
npocredmmx — nperpan.  dudpakums ~— @paynrodepa  oT  mienwm.
Hudpakuonnas  pemetka.  Judpakuus ~ peHTTEHOBCKUX  JIyueH.
EcrecTBeHHBIN U NOnspU30BaHHbIN cBeT. [lomspusanusa npu OTpakeHU U
npenomieHuud. 3akoH bprocrepa. llomsipuzarop u ananmzarop. 3akoH
Maroca.  /IBOWiHOE  JIy4eNnpenoOMJIEHHE B  OJHOOCHBIX KpHCTaJUIAX.
[Toctpoennss  I'roiirenca.  IlomydyeHne W aHAIM3  DJUIMIITHUYECKHU
noJispu30BaHHOro ceera. OmnTuueckas akTUBHOCTh. HopmanbHas u
aHomanbHas nucrnepcund. dopmyna Komm. DnemeHTapHas >3JI€KTpOHHAas
Teopuss aucnepcud. BomHoBoi maker. I'pynmoBas ckopoctb. Popmyna
Pones.

Tema 2. KBanTOBasi NIpUpoJaa cBeTa

PaBHOBeCHBINM XapakTep TEIUIOBOTO H3JIyYEHHS. HcnyckarenbHas u
norjomaTensHas cnocodbnoctu Ten. 3akoH Kupxroda. 3akoHbl u3mydeHUs
abcomoTHO uepHoro tena. Dopmyna Panes-/xunca. ®opmyna [lnanka mms
TEIJIOBOro wu3nydeHusa. Onruueckas nupoMerpus.Macca, sHeprus u
umnyinbe ¢orona. Dorodrddexr. 3akonsr ¢porodddexra. YpaBHeHue
OnHreitHa 1 poroddpdexra. dpdext Komnrona.

Tema 3. CTpoeHue atoma

SAnepHas Mozgenb aroma. 3aKOHOMEPHOCTHM AaTOMHBIX CIEKTPOB. ATOM
Bogopoga mno  bopy. CepuanbHsle  ¢opmynsl.  TopMo3Hoe U
XapaKTepUCTUYECKOE PEHTTEHOBCKOE M3IydeHMs. CTpOeHUE 3JIEKTPOHHBIX
000JI04€eK aroma.

Tema 4. D1eMeHTbI A1ePHON DUIHKH

CocTaB M xapakTepuCTHKH siipa. Macca u 3Heprus cBsi3u sapa. [Ipupona
snepHbIX cuia. Mogenn saep. PanuoakTuBHBIE U3IIydYeHHs. 3aKOH
paguoakTuBHOro pacmana. IlpaBuma cmemenus. Llemnas peakuus.
TepmosinepHas peakuusi.

[Ipocreitmast knaccuduKaus 3JIEMEHTAPHBIX YacTUIl. AHTHYACTHIIBI.
@yH/1aMEHTaJIbHbIE CUJIOBbIE B3aUMO/ICUCTBUSI.

2. JABOPATOPHBIE PAGOTBI

2.1 Mexanuka. 1. Texnuka Oe30macHOCTH TpH paboTe B JabopaTopusix (HUIHIECKOTO
Konebdanus n MPAKTUKyMa.
BOJIHbI 2. [lorpemHoCT! U3MEPEHNI U UX pacyeT

3. 3yueHne 3aKOHOB MOCTYIATELHOTO JBMKEHUS
4. 3y4yeHne 3aKOHOB JUHAMHUKH BPaIIaTeIbHOTO JIBHKEHUS
5. M3yyenune 3aKOHOMEpPHOCTEN YIIPYroro yaapa.
6. Heynpyruit ynap.
7. Ynpyrue cBoiicTBa TBEpAbIX Tell. 3aKoH ['yka.
8. 3yuenune cBOOOIHBIX KOJICOaHUH.
9. MI3yueHne CTOSYMX 3BYKOBBIX BOJH

2.2 MoJiekyJasipHas 1. 3y4yeHue ra3oBbIX 3aKOHOB.
2

(pusuka

. I3ydueHue TerioeMKOCTH ra3osB.




H TEPMOAUHAMHUKA

3. U3yueHue BSI3KOCTHU ra3oB.

4. OnpeneneHue BI3KOCTU KUJIKOCTeH MeTojoM CTokca
5. M3ydeHHe MOBEPXHOCTHOIO HATSKEHHS KHUIKOCTEH
SIBJICHHI.

U KallWJJIAPHBIX

2.3

3J’[eKTpH‘leCTBO Hu
Mar"HeTmu3m

1. Texnuka Oe30macHOCTH TpH paboTe € BIEKTPOU3MEPUTEILHBIMU
npudopaMu

2. V3y4yeHue 31eKTpOCTaTUUECKOI 0 OIS

3. Onpenenenue yieabHOro 3apsaa dJIEeKTPoHa

4. Ompenenenue TeMIepaTypHOro  Kod(pduiueHTa
METaJJIOB

5. 3Mepenne cConpoTUBIEHU MOCTUKOM Y UTCTOHA

6. Tepmomnapa. Onpenenenue ko3 dunnrenta 3eedeka

7. N3yueHne cBOOOAHBIX 3JIEKTPOMAarHUTHBIX KOJIeOaHu
8. AKTUBHBIE U PEAKTUBHBIEC COTIPOTUBIICHUS B IEMSIX IEPEMEHHOTO TOKa
9. U3yueHue siBJIeHUs pe30HAHCA B KOJIEOATEIIbHOM KOHTYpE

10. CnoxeHre B3aMMHO MEPIICHIUKYISAPHBIX KOoeOaHuit

11. BonpramnepHas XxapakTepUCTHKa IOJTYIIPOBOJHUKOBOTO 110/1a

12. M3yueHune cBOHUCTB (heppOMarHeTUKOB

COIIPOTUBJICHUA

2.4

Onruka 1 aToOMHast
¢usnka

1. U3yuenwue siBIeHUs HHTEPPEPEHIINH CBETA.

. UnTepdepenuus B Tonkux miaeHkax. Konbua HeroToHa.
. U3yuenwue siBiaeHus audpaknum cBeta.

. 3yuenue sBJIeHUS NOJISPU3ALIUY CBETA.

. SIBNeHNE ONTUYECKOW aKTUBHOCTH.

. I3yuenue sBJIeHUS AUCIIEPCUU CBETA.

. I3y4yeHune 3aKOHOB TEIJIOBOTO U3JIyYEHHUSI.

. U3yuenue siBiaenus porodddexra.

. Onpenenenue mokasarens MpeIoMICHUS )KUIKOCTEH.
10. M3yueHne onTH4YECKUX CIEKTPOB Pa3pEKEHHBIX Ta30B.
11. Onpenenenue nocrostHHoi [Tnanka.

12. OnbiT ®panka-I'epua.

O 0 1N DN K WIN

14.2 Tembl (pa3aesibl) JUCHUATLIMHBI M BU/IbI 3AHSITHI :

Bupl 3aHsTHIT (KOJTMYECTBO YacoOB)
HaumenoBanue TeMbI
Ne | QUCHUTIIHHEI CaMocTogTebHas
Jlekumm | JlaGopaTopubie Bcero
n/n pabota
MexaHuKa.
MexaHn4yecKue
K0J1€0aHUs U BOJHBI
Tema 1. Beenenue.
Kunematnka n
1 IUHAMHUKA 7 8 10 25
MaTepHaTbHON TOYKH.
Tema 2. Mexannka
2 TBEPJIOTO Tea 6 8 9 23
Tema 3. Konebanus u
3 | BOJHEI 6 6 9 21




Mouekyasipaas
¢uszuka u
TEePMOJAMHAMHMKA

Tema 1. MonexymnsipHo-
4 | kMHeTHYEeCKas Teopus 5 4 9 18
UJealIbHBIX T'a30B

Tema 2. OcHOBEI
5 TEPMOAMHAMUKH 7 4 9 20

Tema 3. PeannHble ra3nl
U KUOKOCTUA

DJIeKTPUYECTBO U
MAarHeTu3m

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

Tema 2. [TocToAHHBINI
AICKTPUICCKUI TOK

Tewma 3. I[TocTossHHOE
MArHUTHOE MOJIE 2 6 8 16

Tema 4.
10 | DnexkTpoMarHuTHas 3 6 10 19
HHIYKIUS

Tema 5. MarautHoe
11 | mosie B BelLECTBE 4 6 8 18

Tema 6.
DNeKTPOMarHUTHHIE
KoJIe0aHUA M BOJITHBI

12

OnTtuka M __aTroMHas

ggmmca

Tema 1.BonHOBEBIE
13 | cBoilicTBa cBeTa 16 32 26 74

Tewma 2. KBanToBas
14 | mpupona cera 8 12 14 34

Tewma 3. Ctpoenue
15 | aroma 4 10 12 26

Tema 4. D1eMeHTHI
16 | snmepHoit pusuKH 8 14 22

Hroro: 104 156 208 468

15. Meroanyeckne yKkazaHus 1Jis1 00y4alOIIMXCS 110 OCBOCHMIO I CHMIIJIMHBI
[lpu BeIMONHEHUHM 1a0OPAaTOPHOTO NPAKTHKYMa, MpPHU MOArOTOBKE K KOJUIOKBHYMaM, 3adeTaM H
9K3aMeHaM OOydaroUMiics JAOJDKEH B 003aTelNbHOM IMOpPAIKE paboTaTh ¢ PEKOMEHJOBAHHOM yueOHOI




JUTEpaTypoi B OOBbEME YacoB HE MEHBIIEM, YeM MPEAYCMOTPEHO Yy4eOHBIM IUIaHOM M pabodeit
HpOFpaMMOf/'I, IMMOJITHOLICHHO UCIIOJIb30BAaTh I'PYIIIOBBIC U MHAUBUAYAJIbHBIC KOHCYJIbTAllUU.

16. IlepeyeHb OCHOBHOIi U IONOJHUTEIbHOI JJUTEPATYPHI, peCypPCOB HHTEPHET, HEOOXOTUMBIX JIJIs
OCBOEHHS THCIHUIIHHBI:
a) OCHOBHas JUTEparypa:

Ne i/m Wcrounnk

1 Tpodumosa T.U1. Kypc busuku / T.U. Tpodumona. - M.: Academia, 2015. — 557 c.

2 Jletnad A.A. Kypc dusuku / A.A. etnad, .M. SAsopckuii. - M.: Academia, 2015. - 719c.
0) IOTMOJHUTEIbHAS JTUTEPATYpA:

Ne /i Wcrounnk

3 CagenbeB 1.B. Kypc obmieit ¢puszuku: Yue6nuk B 3-X 1. — T.1. Mexanuka. MosnekymspHas

¢uszuka. / U.B. Casenben. — CII6. : Jlanp, 2019. —432 c.
4 CagenneB U.B. Kypc obmieit pusuku: YueOnuk B 3-x T. — T.2.9nekrpudectBo. Konebanwus u

BoJiHEL. BonHoBas ontuka. / M1.B. CasenbeB. — CII0. : Jlanb, 2019. — 468 c.
CagenneB U.B. Kypc obmieit pusuku: YueOnuk B 3-x T. — T.3. KBanToBast ontrka. AToMHas

5 ¢busuka. dusnka TBepAOro Teaa. Ou3nuKa aTOMHOIO sSIpa U 3JeMeHTapHbIx yactuil. / 1.B.
Casennes. — CII6. : Jlans, 2019. — 320 c.

B) MH(}OpPMAIMOHHBIE 3JIEKTHPOHHO-00pPa30BaTEIbHBIE PECYPCHI

Jlj/_n Pecypc

1. | https://lwww.lib.vsu.ru - Dnekrponnas 6ubaroreka BI'Y

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

3 http://biblioclub.ru/ - DaekTpoHHO-6HOMMOTEUHAs cucTeMa "Y HUBEpCUTETCKast ONOIHOTEeKa
" | online"

4. | www.elibrary.ru - Hay4dnast snektpoHHas OuOIMOTEKA

5. edu.vsu.ru

17. IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecneyeHusl VISl CAMOCTOSATEIbHOI padoThl

Ne n/nn Hcrounnk

1 JIaGopaTopHBIif MPAKTUKYM IO MEXaHUKE U MOJIEKYJIIPHON (HU3UKE : yueOHO-METOANYECKOE
nocobue st cryaentoB / coct. C.JI. MwmtoBuaosa u ap. — Boponex : BI'Y, 2014, — 90 c.
dusnueckuil NpakTUKyM "DIeKTpUYeCKHe U MarHUTHBIE ABJICHUA": yueOHOe mocodue s

2 By30B. Y. 1./coct. N.JI. I'nyxoB, I'.C.I'puropsix, C.H. Apoxauna A.M. Cononyxa — Boporex :
Uznarensckuii mom BI'Y, 2018. — 99 c.

Ouznyeckuil NpakTUKyM "DIIEeKTpUYECKUEe U MarHUTHBIE SIBJICHU'": yueOHOe mocooue st

3 By30B. U. 2. /coct. I.JI. I'myxoB C.H., I'.C.I'puropsn, C.H. dpoxnux, A.M. Cononyxa —
Boponex : U3narensckuii nom BI'Y, 2018. — 88 c.
4 DNEeKTpUUECTBO U MarHeTusM. JIabopatopHblil NpakTUKYM (MOIYJIbHBIN yueOHBIH KOMILIEKC

MVYK-OM2) / coct. A.M.Conoayxa, I'.C.I'puropsin. - Boponex: BI'Y, 2015. — 57 c.
JlaGopaTopHBIi TPAKTUKYM TI0 BOJIHOBOW OMTHKE: yueOHOe mocodue /yist By30B /coct. JLII.

5 Hecrepenko, A.M., Cononyxa, W.JI. I'myxoB — Boponex : M3narensckuit nom BI'Y, 2018. —
64 c.
JIaGopaTOpHBIN TPaKTHKYM MO KBAHTOBOM ONTHKE: yueOHOe mocodue ais By3oB / coct. JLIL.
6 Hecrepenko, A.M., Conoayxa, W.JI. 'myxoB — Boponex : M3narensckuii tom BI'Y, 2019. —

62 c.




18. OOpa3oBaTesibHbIe TEXHOJOTMH, HCIOJb3yeMble MPH peaju3anuu Y4yeOHOH JUCHUNJIMHBI,
BKJIIOYAsl JMCTAHUMOHHBIE o0pa3oBaTeibHble TexHogoruu (JOT), ssekTtponnoe odydenue (30),
CMelIaHHoe 00yueHue):

19. MaTepuaJbHO-TeXHUYeCKOe o0ecneyeHne JUCIUIINHBI.

JlexuinoHHast ayUTOPHS, KOMITBIOTEP, TPOEKTOP, IKpaH, yueOHass U METOIuYecKas JuTeparypa, YueOHoe
obopynoBanue gabopaTopuii 001Iero GU3NIECKOro NpakTUKyma Kadeapsl SKCIEPUMEHTATBHOU (PU3UKH:

MoyabHBIE yueOHble KoMIuiekehl MYK -M1, MYK-M2, MYK-M®T. MYK-DM2, MYK-OB. MYK-OK.

20. OIIeHO‘leIe Cpeacrea AJid MpoOBEACHUSA TeKyIIIeﬁ 4 HpOMe)l(yTO‘lHOﬁ aTrecTanmuu

Ne Komne | Maaukaropst
HaumeHnoBanue pa3zziena AUCHUITITUHBI
1/ (Mozy17) TeHIU | AocTikeHuust | OueHoYHbIe CpeaCcTBa
I Y (1) KOMIIETECHIUU
Mexanuka. KoneOanus 1 BOJHBI. OIIK- Tecm no mexanuxe u
MounekynsipHas ¢u3nka u repmoauHamuka | 4.1 MONEKYNAPHOU huzuke
OIIK- Tecm no
2. | DIEKTPUYECTBO U MarHETU3M
4.1 97IeKMPOOUHAMUKE
. OIIK- Tecm no onmuxke u
3. | Onruka. Di1eMeHTBI aTOMHOHN (PU3UKH. N
4.1 amomHoU usuxe
[IpomexyTouHas aTTecTalus
dopma KOHTPOJIS — 3a4ET, IK3aMEH Kowmmnexter KUM 1-3

21. TunoBble OLlEHOYHBbIE CPeICTBA M MeTOAUYECKHEe MaTepHalibl, ONpeAessiolde NMPoueaypbl
OLleHMBAHUS

21.1. Tekymmii KOHTPOJIb yCIIeBAEMOCTH

KonTpomns ycrieBaeMoCTH O AUCIUTUTNHE OCYIIECTBIISIETCS ¢ TOMOIIBIO CIIEAYIONIMX OIEHOYHBIX
cpeacts: Tecm no mexanuke u monexyasaprou guszuxe, Tecm no anekmpoounamuxe, Tecm no onmuxe u
amomHou gusuxe

Ilpumepuwi:

TecrupoBanue no reMe: MexaHuKa U MOJIEKYJApHas (pU3HKa

1. Kakue u3 BeanuuH (CKOPOCTh, CUIa, YCKOPEHUE, MEpEMEIICHNE) PU MEXaHUYECKOM JIB)KEHUU BCEraa
COBIAJAIOT IO HAMPABJICHUIO?
1) cuna u cKopocTh, 2) cuia U yCKOpeHue, 3) cujla U NepeMeleHue, 4) yCKOpeHue U epeMeIieHue.

2. Ilpu yBenuueHnH B 3 pa3a pacCTOSHUS MEX/Y TATOTCIOIIUMHE TEIaMU CHUJIa MPUTSHKEHUS MEXTy HUMMU:
1) yBennumuBaercs B 3 pa3a, 2) yMeHblIaercs B 3 paza, 3) yBenuuuBaercs 9 pas, 4) ymeHsbliaercs B 9
pas.

3. Terno coBepIIaeT rapMOHNYECKHE KOTeOaH s ¢ aMITHTY10# | cM n mepuoaom 1 ¢. Onpenennts
MaKCHMAJIbHOE 3HAUYCHNE 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 M3MEHSeTCsl 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 Haio COBEpIINTH, YTOOBI 3aCTaBUTh JABMXKYIIEECS TEIO MAacCOM 2 KI' YBEITUIUTh
CKOpOCTh ¢ 2 M/c 10 5 M/c ?



)21k 2)32 Tk 3)43 ok 4) 54 Jix

6. Kakoil TUIT 3ByKOBBIX BOJIH PaCIpOCTPAHSAETCS B KUJIKOCTSIX?
1) TonpKO IPOAOIBHBIE 2) TOJNBKO MONEPEUHbIE 3) MPOAOIbHBIE U NTONIEPEYHBIE 4) 3BYKOBBIE BOJIHBI B
KHUJKOCTAX HE PacCIpOCTPAHSIOTCS

7. Kakast paboTa rnpousBeieHa HaJi 2 MOJIb HJICATBHOTO OJIHOATOMHOTO ra3a, €CJIM €ro TeMIepaTypa
yBenuumiach Ha 20 K. IIpouecc cuntath aanabaruyecKum.
A) =250 JIx b) = 500 Tx B) = 750 I I') Het npaBmiibHOTO OTBETA

8. OnpenenuTh KI TEIIOBOM MAIIMHbI, €CJIHM U3BECTHO, YTO 33 OJMH LIMKJI OblUIa Mpou3BesieHa padoTa 3
k/X 1 XonoAnabHUKY Nepenano 3Heprun 16 x/Ix.
A)0.16 b) 0.39 B) 0.23 I 0.28

9. OmpeIeUTh MIOTHOCTH KUCIopoaa npu Aasnennn 10 Tla u Temneparype 27 °C.
A)128xr/m®  B) 128 t/m® B) 0.128 r/m® I') Het npaBunbpHOrO OTBETA.

10. [Ipu coobuieHnu 2 MOJISIM HACAIbHOTO 0gHOoaTOMHOTO Ta3a 400 J[>x TeraoTsl ero TeMiepaTrypa
yennumiack Ha 10 K. Kakyro paboty coBepiui npu 3ToM ras?

A) 151 Ix b) 141 JIx B) 131 [Ix I') HeT nmpaBUIBHOIO OTBETA
A P
11. I'a3 nepewen u3 cocroanus 1 B coctosgnue 2. Kak uzmenucs
IpU 3TOM 00beM raza? /o 2
A) oobem raza ysenuuuiicss  b) o0beMm raza ymeHbpmuics 1e
B) o6beM raza He uamenwicsa ') U1 naeanbHOro raza Takon nepexon T
HEBO3MOKEH >

12.B 3aKpPBITOM CTCKIIIHHOM COCYJC W B CTCKIIITHHOM HHUJIIMHAPE C MOABHUXKHBIM ITOPIITHEM HAXOAATCA IO
2 momst kucnopoaa. OJMHAKOBO JIM HATPEIOTCS Ta3bl, €CIIH MepeiaTh UM paBHOE KOJIUYECTBO TETIOTHI?
1) onuHakoBo 2) B cocyne Oosnblie 3) B IIHHApPe OoJbiiie 4) ra3bl HE HArperTCs

TecrupoBanue 1o reme: IlocTOAHHBIN TOK U MATHETU3M

1. Onpenenute Gpopmyiy 3akorHa Oma B auddepentnansHoit hopme.( v - yaenbHas 3.
MIPOBOJIUMOCTB)

a)j=v/E 6)j=v/E2 B)E=]y T') IPaBUIIBHBIA OTBET HE
MIPUBEICH

2. [lepemernias 3aps/ B IepBOM IMPOBOJHHKE, AIEKTpHUECcKoe Toje coepiuaeT padoty 20 /Ix. Bo
BTOPOM MPOBOJIHUKE MPH MEPEMEIIEHUHN BBOE OOJIBIIETO 3apsi/ia HJIEKTPUUYECKOE T0JIE COBEPIIAET
paboty 60 [Ix. OtHomenune U1/U; HanmpspkeHHI Ha KOHIAX MEPBOTO U BTOPOTO MPOBOTHUKA PABHO:
a) 3:1 0) 3:2 B) 1:3 r) 2:3

3. KBagpaTHas paMKa U3 TOHKOTO POBOAA CO CTOPOHON & HaXOAUTCS B OAHOPOJAHOM MarHUTHOM
1oJIe, MEPIIEHAUKYIIIPHOM TIOCKOCTH paMkH. MHAYKIM 1o yObIBaeT MpsSMO MPONOPIMOHATEHO
BpemeHnH. Kak nzmenunrcs 3/1C MHAYKINN, BO3HUKAIOILIAs B paMKe, €CJIM @ YMEHBIINTH B 2 pa3a?

a) Hewusmenutcs  6) VYmenbmurcs B 4 pasza B) YBenuuuTcs B4 pa3za  T) YMEHBIIUTCS B
2 paza



4. Kyna HarmpaBiieH BEKTOpP MarHUTHOW MHIIYKIIMK B TOUYKE A, KOTOpPasi JIEKHT B
IUTIOCKOCTH CEYEHUS JIBYX ITPOBOJHUKOB C TOKOM Ha PABHOM PACCTOSIHUH OT HUX? @ )
a) BIeBo 0) BOpaBO  B) BBEPX I') BHU3

5. B anexrpuueckoii nienu, n300pax€HHONW Ha PUCYHKE, ITOJI3YHOK
peocTara nepeMecTIn BBepX. Kak H3MEHUIIMCh TTOKa3aHHS
amIiepMeTpa U BoJabT™MEeTpa? —_—
a) [lokazanust 06oux nMpuOOpPoB yMeHbImmIuCh 0) [Tokazanus
amIiepMeTpa YMEHbUIMIUCH, BOJIETMETPA YBEIUYHIUCH B)
[Toka3zanust aMmnepMeTpa yBEJIUYHIUCH, BOJIBTMETPA YMEHBIITHIIUCH
r) [Tokazanus 060ux MPUOOPOB YBEIUIMIHUCH

6. B snekTprueckoii enu nMeeTcst y4acToK, COCTOSIINN U3 I
MOCJIeIOBATEILHO COCIMHEHHBIX pe3ucTopa ¢ conporuBiacHueM R=0.1 —_—

OM u karymku ¢ uHAYKTUBHOCTHIO L=0,01 I'n. B HekoTOpHIii MOMEHT A B
BPEMEHH CcUJia TOKA U3MeHsieTcs 1o 3akoHy |=5t. Uemy paBHa —

Pa3HOCTh MOTEHIMAIOB MEX 1y ToukamMu A u B B MomenT Bpemenn t=0,1 C.

7. Ha pucynke npeacrapieH rpaduk H3MEHEHUs CUJIbI TOKA B KaTYIIKE C
UHAYKTUBHOCTRIO L = 6 I'n. Bennuuna 3/1C caMOUHIyKIIMK paBHA
2) 4 B. 6) 36 B. B) 0 B. r) 9B.

8. 3amenHwuTcs 1K, a €ClIi U3MEHHTCS, TO KaK IMepHo 00pameHns 3apsHKeHHON YacTHIIBI B
LIUKJIOTPOHE NP YMEHBIIEHUH €€ CKOPOCTH B 2 paza?
a) YBenuuutcs B 2 paza  0) ymeHbluuTcs B4 paza  B) YBenuuutcs B4 paza 1) He usmenurcs

9. MeTtanmnaeckoe KOJbIIO PacIioIOKEHO B TOPU30HTAIBHON TIOCKOCTH. CBEpXY K HEMY
MPHUOIIKAIOT, a 3aTEM YJANISIOT BEPTUKATBFHO OPUEHTUPOBAHHBIM MarHUTHBIN CTEP)KEHb,
oOpallleHHBIH F0KHBIM TOJIFOCOM B CTOPOHY KoJiblia. Kyna Oyzaer HanmpaBlieH MHAYKIIMOHHBINA TOK B
KOJIbIIE B IEPBOM U BO BTOPOM CIIy4ae, eCiM CMOTPETh CBEpXY?

a) B 000X cITydasx Io Yac. CTpesike 0) CHavasia MPOTHB Yac. CTPEJIKE, TOTOM 10 Yac. CTPEJIKE

B) B 00OMX CIIy4asiX IPOTHUB Yac. CTPEIKE T') CHayala 1o 4ac. CTpejKe, TOTOM MPOTUB

10. O/1C Oatapeiiku ot kapMaHHoro ¢onaps pasHa 4 B. Kakyro paboTy coBepiiatoT CTOpOHHHUE CHIIbI
3a | MuHyTYy, eciu cuiia Toka pasHa 0,1 A ?

A) 12 JIx. b) 24 JIx. B) 54 Ix. I') cpenu orBeToB A-B Her
MPaBUIBHOTO.
11. Ha pucyHke noka3zaHa cxeMa COeIUHEHUS IIECTH CONPOTUBICHHUM —
o 4 Om kaxnoe. OnpenenuTs 00IIee COMPOTUBIICHUE. .
A) 8,2 b) 6,4 B) 6,2 I') mpaBUIIbHBI OTBET HE
MIPUBE/ICH.

TectupoBanue no teme: Onruka

1. Onpenenuts nepuoa AUPPAKIHMOHHOW PEHIETKH B MKM, €CJIH MPU HOPMAaJIbHOM TMaJleCHUU HAa Hee
IJIOCKOM MOHOXPOMATHYECKOW BOJHBI JUIMHOW 625 HM BTOpOM AM(PAKIUOHHBI MaKCUMYyM
HabOmonaercs moj yriom 30° .



1) 1.5 2) 2 3)25 4)3

2. Ilepnon nudpakunoHHON pemeTkd paBeH 1.5 MkM. OmnpenenuTs MaKCUMaJIbHBIA MOPSIOK CHEKTPa,
€CJIM Ha PElIeTKY HOPMaJIbHO MaJaeT CBET ¢ JIIMHON BOJHBI SO0HM.
1)2 2)3 3)4 4) HEeT MPaBUJILHOTO OTBETA

3. KakoB npenenpHplil yros MaJeHus Jiyya CB€Ta Ha TpaHMIly CTEKJI0-Boja?
Nerexna = 152, Neow = 1.33.
1) arcsin 0.525  2) arcsin 0.875  3) arcsin 0.797  4) arcsin 0.629

4. Ecam Ha BOJIHOBOW IIOBEPXHOCTHU 3aKpbITh BCE 4YETHbIE 30HbI DpeHens, TO Kak H3MEHUTCA
MHTEHCUBHOCTh CBETA B TOUKE HAOJIOACHUA?

1) yBenuuutcs 2) yMEHBLIUTCS 3) He u3meHutcs 4) Oyzner paBHA YETBEPTU MHTEHCUBHOCTHU
OT TIEPBOM 30HBI

5. MlcTOYHUKY cBeTa KOTEPEHTHBI €CIIH
1) ux gacToThl OoTIMYarOTCA B 2 pa3a 2) ux (as3el kojeOaHM pa3nuvHbl 3) pa3HOCTh (a3 KoiebaHuit
NOCTOSTHHA 4) HET MPaBUIIHOTO OTBETa

6. PasHocTh X0/1a IBYX MHTEP(EPUPYIONINX JIydeii MOHOXPOMATHUECKOTO CBETA PaBHA YE€TBEPTH JTHHBI
BOJTHBL. OTpeeNTuTh B Tpajycax pa3HocTh (a3 KoaeOaHu.
1) 60 2) 90 3) 120 I') HeT mpaBHIBLHOIO OTBETA.

7. Ilox xakuM yriioMm K ropu3oHTy HaxoauTcsi ColHLe, eclii Jy4H, OTpPaKeHHbIe OT IOBEPXHOCTH 03epa
(n — mokasarelb MPETOMIICHHSI BOJIbI) MTOTHOCTBIO TIOJISIPH30BAHbI?
1)arctgn 2) p/2 —arctgn  3) p +arctgn 4) p —arctgn

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

9) 3akon Matoca BeipaxkaeTcsi Gopmynoi
1) la=lpcosa  2) lp= la(sina)? 3) Ia= lp(cosa)*/? 4) 1a= Ip(cosa)?

10) Inenky kako# tommuubl u3 LiF (N = 1.35) Hy)KHO HaHeCTH Ha JMH3Y OOBEKTHBA, YTOOBI JOOUTHCS
MIPOCBETIICHUSI ONTUKMU JJIsl AJTUH BOJH BOM3H 540 HM?
) Imxm  2) O.1lMxkm 3) 10uM  4) 1 HM

Onucanue TeXHOJOTUM NPOBEACHUS.

Tekymrast aTrectamus IPOBOJIUTCS B COOTBETCTBUU ¢ [TomokeHneM o TeKyIei arTecTaliui 00yJaronuxcs
[0 TporpamMmamMm BbIcIIero obOpa3zoBaHus BoOpoHEXKCKOro rocyaapCTBEHHOTO YHUBEpPCHTETa. Tekyias
aTTeCTalusl TPOBOAUTCS B (opMax BBIMOJHEHHUS JIAOOPATOPHBIX paboT W TecTupoBaHusa. Jlis
BBITIOTHEHUS TecTa oTBOAUTCS 40 MUHYT.

Kpurepun onenok recra:

Otnuuno: 6onee 80 % MpaBUIIbHBIX OTBETOB.

Xopomio: 61 — 80 % mpaBHUIBHBIX OTBETOB.

VY nonerBoputensHo: 41 — 60% mpaBUIIBHBIX OTBETOB
HeynosnersopurensHo: meHee 40% MpaBUIbHBIX OTBETOB.

21.2 TIpomekyTOUHAS ATTECTAMSA



[IpoMexyTouHas aTTecTalus Mo AUCHUIUIMHE OCYIIECTBISETCS C MOMOIIBIO CIAEAYIONINX OLEHOYHBIX
cpencTB: 3a4et, sk3ameHn: Kommiektst KUM 1-3
Ilpumepwi:

NEPEYEHDb BOITPOCOB K 3AUETY (KOMIIJIEKT KHM Nel)

KonTpoJibHO-u3MepuTeabHbIH MaTepuaa Ne_ 1
1. OTHOCHUTENBHBIN XapaKTep MexaHUuecKoro aBwxkeHus. Cucrema orcueta. KpuBoauHeitHOE 1BUKEHUE.
BekTopsl mnepemenieHns, MrHOBEHHOHM CKOPOCTH M MIHOBEHHOT'O YCKOpPEHHUS IPH KPUBOJIMHEHHOM
ABHUKCHUU. BGKTOpr HOPMAJIbHOI'O 1 TAHI'CHUHUAJIBHOI'O yCKOpeHHﬁ.
2. Pacnipenienienne MoJieKy 1o ckopoctsM OyHKIus pacrpeneiaeHus 1 ee Gu3nuecKuii CMbICI.

KoHTpoJibHO-u3MepuTeIbHBIH MaTepuaa Ne 2
1. JIBmkeHHE TOUKH IO OKPY>KHOCTU. BEKTOPHI YIIIOBOM CKOPOCTH U YITIOBOrO ycKOpeHHs. CBSA3b MEXIY
BEKTOPaMH JIMHEMHOMN U YIII0BOM CKOPOCTH.
2. MneanbHBbIi ra3 BO BHEIIHEM CHIIOBOM 1oie. bapomerpuueckas popmyna. Paciipenenenne MoieKys mo
MOTEHIIMAJIBHBIM SHEPTHsIM (pacnpeaenenue bonpliMana) u ero cBoicTBa.

KoHnTpoJibHo-u3MepuTe/bHbI MaTepuag Ne_3
1. Ilepssiit 3akoH HeroToHa (3akoH uHepuun). Cuna. Macca. Umnynsc tena. Bropoit 3akon HeroToHa.
Mmnynbce cuiibl. 3aKOH U3MEHEHMS UMITYJIbca Tena. Tperuit 3akoH HeroToHa.
2. TepmoanHaMU4YeCKue MapaMeTphbl, YPaBHEHNUE COCTOSHHS. MeanbHblid Ta3. YpaBHEHHUE COCTOSHHS
ujeanbHOro rasa (ypasHenue MeneneeBa-Knaneiipona).

KoHTpobHO-U3MepuTe/bHbINH MaTepuaa Ne_4
1. PaGota cuibl. Kunernueckas sHEprus U €€ cBsi3b ¢ pabotoi. [loTeHImanbpHbie CUiTbl, padboTa B MoJIe
noTeHUMaNbHbIX cuil. [loTeHunanbHas sHeprus. CBA3b CUIIbI C TOTEHIIMAIBHOW SHEPTHUEH.
2. OCHOBHOE ypaBHEHUE MOJICKYJIIPHO-KHHETUIECKOM Teopuu. TeMrieparypa 1 ee CBsI3b CO CpeTHeH
KMHETHYECKOM HEepruei MoJIeKyJ rasa.

KoHTpo/1bHO-U3MepuTe/IbHbIH MaTepuaa Ne 5
1. Bpamenue abCconOTHO TBEPJOTO Tejla BOKPYT HEMOABMKHOM ocl. MoMeHT cuiibl. MOMEHT MHEepIuu
MaTEpHUAIbHOU TOYKH U Tesla. MOMEHT UMITyJIbCa TOUKH U Teja.
2. BHyTpeHHss SHEpPIUs CUCTEMBI, KaK (PYHKIIMS COCTOSIHUSA. BHYTpeHHsS SHEPIUsl U1eaIbHOTO rasa.

KoHTpoabHO-U3MepuTeIbHBINH MaTepuaa Ne 6
1. OcHOBHO# 3aKOH AMHAMHKH JUIS BPaIaTeIbHOTO JBWKEHHS. 3aKOH COXPAHEHUS MOMEHTa MMITYJIbCa.
Kunernyeckas 3HEprys BpallaroIIerocs Tena.
2. TepmoauHaMu4eckuid mporecc. PaBHOBeCHbIE M HEpaBHOBECHBIE COCTOSIHUS M Tpolecchl. Temnora u
pabota, MX OTIIMYME OT BHYTpeHHeW »sHepruu cuctembl. Kpyroswie mnpouecchl. IlepBoe Hawaino
TEPMOJAUHAMUKH.

KoHTpoabHO-u3MepuTe/bHbIH MaTepuaa Ne_7
1. Cunel ynpyroctu. Mexanuueckue nedopMmaiuy, ynpyrue u Heynpyrue nepopmanuu. OcCHOBHBIE
BUJBI yIpyrux nedopmanuii. Mexanndeckoe HampsbkeHue. 3akoH ['yka i pedopMaruii pacTspkeHus
(cxaTus) U caBUTa. DHEPTHUd yIpyro 1ehopMUPOBAHHOIO TEA.
2. Obparumbie U HeoOpatumble nporecchl. Llukn Kapno. Teopembr Kapao. Btopoe nawamo
TEPMOJUHAMUKHU U €T0 POPMYITHPOBKU

KouTpoJsibHo-u3MepuTeabHbIi MaTepuaa Ne_ 8
1. KBasuynpyrue cunibl. YpaBHEHHE IBUKEHMS [JIs1 OJHOMEPHOTO T'apMOHHUYECKOTO OCLUIUIATOPA.
VYpaBHeHHE rapMOHUYECKOT0 KOJIeOaHusl U €T0 XapaKTePUCTHKU
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[ToBeneHue PHTpONHMH B 0OpaTUMBIX U HEOOpaTUMbIX mpoueccax. [IpuHIMI Bo3pacTaHUsl SHTPOIUH.
HepasencrBo Knaysuyca.

KoHTpoabHO-U3MepuTe/IbHbINH MaTepuaa Ne_ 9
CKOpOCTb U YCKOpEHHE ITPU FAPMOHUYECKOM KojieOaHUH. DHEeprusi FapMOHUYECKOT0 OCLIMIUIATOPA.
TepmoauHaMuveckasi BEpOSATHOCTh U €€ CBA3b C 3HTponue (popmyna bonpumana). CtaTuCTHYECKUNA
CMBICJI BTOPOr'O HayaJjla TEpMOAVMHAMUKHI

KouTposbHo-u3MepuTeabHblil MaTepuag Ne 10
CrnosxeHue OTHOHAIIPABJICHHBIX KOJIeOaHUH OJUHAKOBOM YaCTOTHI (METOJ] BEKTOPHBIX TUATPAMM).
TennoeMKocTh, BHABI TEIIOEMKOCTH. CBS3b MEXKIAY TEINIOEMKOCTSMU HJEAIbHOTO ras3a Ipu
MOCTOSIHHOM JIaBJICHHH U TOCTOSSHHOM o0beme. DHU3UYeCKuil CMBICI YHUBEPCAIBHON Ta30BOM
ITOCTOSTHHOM.

KonTtpoabHo-usmepurtenbublii MaTepuan Ne_11
CrnosxeHue B3aMMHO NEPIEHAUKYIISIPHBIX KOJIEOaHUH.
Yucno creneHeid cBoOOabl Mojiekyn Teopema bonbiMaHa O paBHOpACHpEACICHUM SHEPTUH IO
CTENEHSIM CBOOO/IBI.

KonTpoabHo-u3Mepure/ibHbIi MaTepuaa Ne_12
OaHOMEpHBIN OCHMIUISTOP C TPEHUEM. YpaBHEHHUE 3aTyXaoIUX KOJIEOaHUM M ero XapakTepUCTUKH
(aMIuMTYA, TEpUOa, ACKPEMEHT | JIOTapu(PMUYECKHid JIEeKPeMEHT 3aryxaHus, Kod(hduiueHt
3aTyXaHus, BpeMsl peaKcallim)
Pacnpenenenne MakcBeiuia v €ro CBOMCTBAa. XapaKTEPUCTUUECKUE CKOPOCTH MOJIEKYJI rasa.

KonTpoabHo-u3mMepurebublii MaTepuaa Ne_13
Brinyxaennslie koneOanus. Pezonanc. PesonancHas yacTora.
BHyTpeHHSAS »Heprust U  SHTAIbNUS KaK TEePMOAMHAMMUYECKHE MOTEHLHUaNbl, UX (U3HUecKoe
coJlep)KaHue

KoHTpoabHo-u3MepuTe/bHbIH MaTepuaa Ne_14
[IpononpHbIe W MONEpeYHbIE BOJHBL. YPaBHEHHUE IJIOCKOH MOHOXPOMATHYECKOW BOJIHBI. JHEPTHs
BOJIHBI.
CBoOogHas »Heprust U noreHuuan I'm66ca. YpaBuenus ['mO6ca-I'enbmronbua. OOumme Kputepun
TEPMOANHAMHUYECKON YCTOMUMBOCTH.

KonTpoabHo-u3mMepurteabHblii MaTepuaa Ne_15
BonHoBoe ypaBHeHue. DPa30Basi CKOPOCTh MOHOXPOMATHYECKOW BOJIHBI.
Huddys3us, TEmIONpoBOJHOCT, BHYTPEHHEE TPEHHUE — YpaBHEHHsI, KOO(PPHUIIUEHTHI.

KonTpoabHo-u3mMepureibHbIii MaTepuaa Ne_16
Bo3HukHOBEHME U ypaBHEHUE CTOsTYeN BOJHBI. CBOMCTBA CTOSTYMX BOJIH.
VYpaBHenue u uzorepmol Ban-nep-Baanbca. @u3nyeckuil CMbICT IOCTOSIHHBIX B ypaBHEHUU BaH-nep-
Baansca. Kputnueckoe cocrosiHue.

NEPEYEHDB BOIMTPOCOB K DK3AMEHY (KOMIUIEKT KHWM Ne2)

KonTpoibHo-usmepuTeabHbIil MaTepuayg Ne_1

DneKTpuYecKue 3apsa/bl U UX 3JI€MEHTapHbIe HOCUTEIHN. 3aKOH COXPaHEHUs 3JIEKTPUUECKOr0 3apsiia.
Toueunsle 3apsaasl. 3akoH KynoHa.



2. DHeprus >IeKTPOMarHUTHON BoJHBI. BexTop YMoBa-TloitnTHHra. MHTEHCHBHOCTD
3JIEKTPOMATHUTHOM BOJIHBI.

KoHTpo/1bHO-U3MepuUTe/IbHBIH MaTepuaa Ne_2
1. ITonsTHe 00 anekTpuyeckoM nosie HanpskeHHOCTh anekTpuyeckoro nosst. ITone roueunoro 3apsaa.
JInann  wHanpspkeHHocTu. [IpuHIUMN cyneprno3unyu.
2. IlepBas u BTOpas runore3bl MakcBemia Kak 00001eHIe TEOPEM O LUPKYIISILIUN HANPsHKEHHOCTH
3JIEKTPUYECKOTO U MArHUTHOTO TIOJIEH.

KoHTpoabHo-u3MepurebHbIi MaTepuan Ne_3
1. TloTox BekTOpa HAPSLKEHHOCTH ANeKTpudeckoro nous. Teopema ["aycca-Octporpaackoro.
2. Tok cmemenus. Cucrema ypaBHeHud MakcBesuia B MHTETpanbHON Gopme. VX hu3HUeCKuil CMBICI.

KonTposibHo-u3MepuTe/bHbIN MaTepuayg Ne_4
1. IloreHuwman u pa3HOCTh MOTEHUUANOB. [loTeHIMAI OIS TOYEUHOT O 3apsiia. DKBUIOTEHLIUAIBHbIE
MMOBEPXHOCTH.
2. CpoOojHble He3aTyXalOIIKE U 3aTyxarolle kojaebanus B kojaebaTenbHOM KOHTYpe. Popmyna
TomcoHna.
KoHTpoJibHO-u3MepuTeIbHbI MaTepuag Ne_5
1. CBsi3p MEX]ly HaIIPSHKEHHOCTBIO M MOTEHIMAJIOM 3JIEKTPOCTATHUECKOTO TOJIS.
2. "3akon Oma" asis yyacTKa [enu MepeMeHHOro TOKa C COMPOTUBICHUEM U eMKOCThI0. CaBur (a3
MEXy TOKOM U HaIpsHKEHUEM JUIsl 3TOTO ciydasi. EMKOCTHOE conpoTUBIEHUE.

KonTpoabHo-u3MepurebHbIA MaTepuan Ne_6
1. HanpsKeHHOCTb 3JIEKTPUYECKOT0 MOl 0ECKOHEYHOM paBHOMEPHO 3apsKEHHOM TIIOCKOCTH.
2. "3axon Oma" st ygacTka HEenH MEPEMEHHOTO TOKa C COTPOTUBIICHUEM, U MHIYKTHBHOCTHIO. CIIBUT
(a3 MexIay TOKOM U HampspKEHUEM JUIs 9Toro cirydasi. UHAyKTHBHOE CONTPOTHBIICHHE.

KoHTpobHO-U3MepuTe/IbHbINH MaTepuaa Ne_7
1. Dueprus anexkrpudeckoro noiys. O6beMHas INIOTHOCTh SHEPTUH SJIEKTPUUECKOTO MOJIS.
2. CBoiicTBa (peppOMarHeTHKOB; TeMIepaTypHas 3aBUCUMOCTh HAMarHUYEHHOCTH, KpUBasi
HaMarHWYUBaHUs, NETIs THCTEPE3UCa, AaHU30TPOIUS MarHUTHBIX CBOMCTB.

KoHTpoJibHO-u3MepuTeIbHbIiH MaTepuag Ne 8
1. DaexTpuYeCKU AUIOIND: MOJIE€ JUIOJS Ha €0 OCH U Ha MEPIICHINKYISPE K er0 cepeinHe.
2. 2. MarHuTHOe 110J1e B BemecTBe. MoJIeKYIISIpHBIE TOKH AMIIepa.

KontpoabHo-u3zmepurebHbiii MaTepuan Ne_ 9
1. BexTop mosisipu3auy AUIIEKTPUKA U €r0 CBSI3b C TOBEPXHOCTHON TNIOTHOCTBIO CBS3aHHBIX 3apsi/IOB.
2. [TapamarHeTvk BO BHEITHEM MarHUTHOM Tojie. [lapamarHuTHas BOCIPHUMYHBOCTG. 3akoH Kropw.

KontpoabHo-u3mepureiibnubiii MaTepuai Ne_10
1. PaGora B anekTpocTaTuueckoM moe. [loTeHuanbHblil XapakTep 31eKTPOCTaTUYECKOTO TOJI.
2. ATom B MarHUTHOM T10J1e. JlTapMopoBa niperieccust, Teopema Jlapmopa. JlmamaraeTusm.

KonTtpouabHo-usmepurtenabublii MaTepuan Ne_11
1. Teopema ["'aycca aiist 371€KTPOCTATUUECKOTO MOJIS B AUINIEKTPUKE. BEKTOp 3/eKTpUyeckoi MHTyKIIUH.
JupnekTpudeckass BOCOPUMMYUBOCTD M IUAJIEKTPUYECKast IPOHUIIAEMOCTb.
2. MaruutHsble cBoiicTBa aroma. OpOHUTaIbHBIN U CIMHOBBIA MarHUTHBIE MOMEHTHI AJIEKTPOHA.
MarsuTHbIM MOMEHT aToMa.



KoHTposbHo-u3MepuTeabHbIi MaTepuag Ne 12
1. Iee3oonexrpuku. [Ipsmoii u oOpatHbIif mbe309¢(hekT. CerHeTONEKTPUKH.
2. TeopemMa O IMPKYJISIMM BEKTOpAa MHAYKIMHM JUII MarHATHOTO IIOJSI B BeMIeCTBE. BekTop
HANPSHKEHHOCTH MarHUTHOTO T0JIsl. MarHuTHasi BOCHIPUUMYKUBOCTD U MarHUTHAs! IIPOHUIIAEMOCTb

KoHTpobHO-U3MepuTe/IbHbIH MaTepua Ne_13
1. ITocTostHHBIN eKTprudYecKnid TOK. Cruiia U I0THOCTH Toka. Ctoponuue cuisl, DJ1C.
2. IloTok BekTOpa MarHuTHOM HHAYKIKHU. Teopema ["aycca-OcTporpaackoro At MArHUTHOTO TTOJIS.

KonTpoibHo-usmepurebHbIil MaTepuayg Ne_14
1. 3akon Oma g yuactka nenu 6e3 DJIC, mns yuactka nenu ¢ DJIC u 11 3aMKHYTOM 1eTH
IMIOCTOSHHOT'O TOKa.
2. SIBnenue ay1eKTpoMarHuTHOW HHAYKIKH. 3akoH Papanes mis 3/1C unanykiuu. [Ipasuno Jlenna.

KonTpoabHo-usMepurtenabHblii MaTepuan Ne_15
1. [TonoxeHus KJIaCCUUECKOU JIEKTPOHHOU TEOPUH MPOBOAMMOCTH METAIOB. 3akoH OmMma B
muddepennmanbHol Hhopme (BBIBOI).
2. MarHuTHOE B3aMMO/ICHCTBHE NapaJlIeIbHBIX POBOJIHUKOB ¢ TOKOM. Enuanna cuisl Toka (CH)

KonTpoabHo-u3Mepure/bHblii MaTepuaa Ne_16
1. Dnexktpuueckoe noje B Au3JIeKTpuKe. YpaBHenue Kiay3unyca-MocoTTu 11 HENOJIAPHBIX U MOJISPHBIX
JDJIEKTPUKOB
2. 3akoH buo-Caapa-Jlaniaca. MarHuTHOe 10Ji€ PSIMOTO TOKA.

KoHTpoabHO-u3MepuTe/bHbIH MaTepuaa Ne_17
1. Tlonsipuzanuust IUAIEKTPUKOB U €€ OCHOBHBIE BU/Ibl. BekTop nomnspusanuu (onpeaeneHue) U ero cBssb
C BEKTOpaMU HaIPsHKEHHOCTH U MHIYKLIUH 3JIEKTPUYECKOTO TOJIA.
2. TloHsATHEe 0 MarHUTHOM T0JIe. BeKTOp MarHUTHOW WHAYKIHUA. [[pHHIIATI CYTTePTIO3UITHH.

KoHTpoabHo-u3MepuTeabHbIii MaTepuan Ne 18
1. TloHsaTHe 0 KBAHTOBOM T€OPUHU MPOBOJUMOCTH METAIJIOB. DHEPreTUUECKUe YpoBHU. Y poBeHb Depmu,
sHeprus epmu.
2. Merannbl, TUANIEKTPUKU, COOCTBEHHBIE U PUMECHBIE TTONYTIPOBOJHUKH, UX TPOBOJUMOCTH C TOUKHU
3pEHHUSI 30HHBIX IIPEICTABICHHMN.

KonTpoabHo-u3mepurteabHblii MaTepuaa Ne 19
BeiBon 3akoHa [[xoyns-JIeHIa B KIIaCCUYECKOMN 3JIEKTPOHHON TEOPUU ITPOBOIUMOCTU METAJUIOB.
2. JlmaMarHeTHK BO BHEIIHEM MAarHUTHOM IoJie. /InaMarauTHasi BOCOPUUMYHNBOCTD

=

KonTpoabHo-u3mepuresibnubiii MaTepuai Ne 20
KoHTakTHas pa3HOCTh NOTEHIIMAJIOB, IPUYKHBI €¢ BO3HUKHOBeHH. TepmoI/IC.
2. MarsuTHoe ToJie IBIKYIIEroCs MIeKTPpUIecKoro 3apsaa. Ee ocooeHHOCTH

=

KonTpoabHo-u3mMepure/ibHblii MaTepuaia Ne 21
1. IIpoBOAHMKY B 3JIEKTPOCTATHYECKOM TIOJIE. Y CJIOBHE PAaBHOBECHS 3aps10B B IIPOBOIHUKE.
DneKkTpruyecKasl EeMKOCTh YEIMHEHHOIO TPOBOIHMKA. KoHAEHCAaTOpBl. DHEPrus yeAUHEHHOTO
3apsKEHHOTO IIPOBOAHMKA.
2. HcTo4HMKH TOCTOSTHHOTO MarHUTHOTO IMOJIs. 3aKOH AMrepa. BeKkTop MarHuTHON MHAYKIIMH.

KoHTpoJbHO-u3MepuTelbHbIi MaTepuag Ne 22
1. HOB@I[CHI/IG AUTIOJIA BO BHCIIHEM OIHOPOJHOM JJICKTPHUYICCKOM ITOJIC.
2. Pabota B marauTHOM Moje. OObeMHasl INIOTHOCTH YHEPTUH MAarHUTHOTO TIOJIS.



KouTposbHo-u3MepuTeabHblil MaTepuag Ne 23
1. IlepeMeHHBII 31EKTPUUECKUN TOK. Y CJIOBHE KBa3UCTALMOHAPHOCTH. METO1 BEKTOPHBIX JUarpamm.
3akoH OMa U1l MOJTHOM e NEPEMEHHOTO TOKA.
2. B3auMoCBs3b 3JIEKTPUUECKOI0 U MArHUTHOTO MOJIEH.

KonTpoabHo-u3MepuTe/ibHbIH MaTepuaa Ne_24
1. JIBoiictBenHas npupoaa IC nnaykunn. Buxpepoe anekTpudeckoe moje. MakcBemoBcKas
TPaKTOBKA SIBJICHUS 3JIEKTPOMAarHUTHON UHIYKLMU.
2. MarHuTHBI MOMEHT BUTKA C TOKOM U €r0 TOBEAEHUE BO BHEIITHEM OJJHOPOJHOM MarHMTHOM IOJIE.

KouTpoJsbHO-u3MepuTeIbHbIi MaTepuaa Ne 25
1. Teopema 0 HUPKYISILIUU BEKTOPA MAarHUTHOW MUHYKIIUU JUIsl MATHUTHOTO TOJISI B BaKyyMe.
2. JleiicTBME€ MarHUTHOIO MOJIA HAa IBUXKYIIMICS 3eKkTpuueckuid 3apsa. Cuia JlopeHua u ee cBoiCTBa.

KonTpoabHo-u3MepuTeabHblii MaTepuan Ne 26
1. CnenctBus u3 reopuu Makceiia. JIeKTpOMarHUTHbIC BOJTHBL. [110ckass MOHOXpoMaTHaeckas
3JIEKTPOMArHUTHAs BOJIHA, €€ YPABHEHUE U OCHOBHBIE CBOMCTBA.
2. [ToHsTHE O pe30HAHCE HANPSKCHUA B MTOCIICOBATEIHLHOM 1IEMU TIEPEMEHHOTO TOKA.

NEPEYEHDb BOITPOCOB K 3AYETY (KOMIUIEKT KHM Ne3)

KonTposbHo-u3mMepuTebHbIi MaTepuayg Ne_1
1. Harepdepenuus cBeTa M €€ OCOOCHHOCTH. YCIOBUS HWHTEP(PEPEHIIMOHHBIX MAaKCUMYMOB U
MUHUMYMOB
2. O¢pdexr Komnrona. 3akoHbl COXpaHEHUs SHEPIHUHM U UMITYJIbCA MPU YIPYTOM cOydapeHuH (GpoToHa U
JJIEKTPOHA.

KoHTpo/1bHO-U3MepuTe/IbHbINH MaTepuaa Ne_2
1. WnTepdepeHius npu oTpaxeHUU OT TOHKUX TUIacTUH. [loTeps momyBoiIHBI TIpu oTpakeHuu. [lomHas
ONTHYECKask PA3HOCTb XO/a.
2. YpaBHeHue DUHINTEHA 11 BHEIHETo GpoTtodddexra

KonTpoabHo-u3MepuTe/ibHblid MaTepuaa Ne_3
1. Tlonocel paBHOTO HaKJIOHA U MOJIOCH! paBHOU TouHbL. Konbia HeroToHa.
2. OcHOBHOE ypaBHEHHE paJMOAaKTUBHOro pacnaaa. IlocrossHHas pacnaza u ee (U3MUECKUH CMBICIH.
Ilepuon nonypacnapa.

KoHTpoabHO-u3MepuTe/ibHbIH MaTepuaa Ne_4
1. IlpuuMHBI HEKOTEPEHTHOCTH €CTECTBEHHBIX HCTOYHUKOB cBeTa. (rnocoObl OCYIIECTBIECHUS
KOT'€pEHTHOCTHU B ONTHUKE - IPUMEPBI.
. TopMO3HOE 1 XapaKTEPUCTUYECKOE PEHTI€HOBCKOE U3JIydeHHE. 3aKoH Mo3nu

\S)

KoHnTpoJibHO-u3MepuTe/bHbII MaTepuatg Ne_5
. Ilpumenenus uHTEpHEpeHITHH.
2. ®otonbl. Macca u umnyinsc ¢potoHa. /laBienue csera

—

KonTpoabHo-u3mMepurebHbIii MaTepuai Ne_6
Hudpaxius csera. [Ipunuun I'olirenca-dpenens. 3oub1 OpeHens.
. KBanTOBBII1 XapakTep TeroBoro uinydeHuss. @opmyia [Inmanka s TENIOBOrO U3IyYEHUS.

N =

KouTpoJsibHo-u3MepuTeabHbIi MaTepuai Ne_ 7
Judpaxius B napajuieNbHbIX JIydaxX Ha OJHOM LIenu.
. ®opmymna Panest — JI)kuHca 171 TETJIOBOTO M3Iy4YeHHUs. Y IbTpauoIeTOBast «KatacTpoday

N =



KouTpoJsibHo-u3MepuTeabHbIi MaTepuai Ne_ 8
1. Judpaxuonnas pemerka. Y clIoBHs TUPPAKINOHHBIX MAKCUMYMOB 1 MUHUMYMOB
2. AGCOJIOTHO YEPHOE TEJO U 3aKOHBI €T0 TEIUIOBOTO M3ITYUYECHHUS.

KoHTpoJibHO-u3MepuTeIbHbIH MaTepuai Ne 9
1. Judpaxuus peatreHoBckux gydeid. Dopmyna Bynsda-bparros.
2. TenoBoe U3ny4yeHUe U €ro paBHOBECHBIN xapakTep. M3myuyaTenbHas U MOTIomaTeIbHas ClIOCOOHOCTH
Teja, SHEPreTUIecKast CBETUMOCTb.

KonTpoabHo-u3mepurebubiii MaTepuaia Ne_10
1. Jucnepcus csera. HopmanbHasa u anomanbsHast qucnepeus. [lokasarens qucnepcun
2. Tenmooe n3nyyenne. 3akoH Kupxroda. @ynkuus Kupxroda u ee pusnueckuii cMbIci.

KonTpouabHo-usmepurteabHblii MaTepuan Ne_11
1. OcHOBBI KJIaCCUYECKOM 3JIEKTPOHHON TEOPUU JUCIIEPCUH.
2. UckycctBenHas anuzorponus. Dpdext Keppa (MCKyccTBEHHOE IBOMHOE TyUYEIPEIOMIICHHUE)

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

KonTpoabHo-usmepurtenabublii MaTepuan Ne_13
1. CocraB u XxapakTepuCTUKH aTOMHOIO siapa. JlepekT Mmacc u 3Heprust CBsi3u aTOMHOTO si/1pa.
2. JIBoiiHoe sydenpenomienne. OnTudeckas OCh M INIaBHASI MJIOCKOCTh OJTHOOCHOTO KpHCTaLIA.
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH J1yuu. [10710XKuTENbHBIE U OTPULIATENbHBIE KPUCTAIIIBI.

KonTposabHo-usmepurteabHblii MaTepuan Ne_14
1. Ionspuzauus ceeta. EcrecTBeHHBIN U MONSPU30BaHHBIN cBeT. Buael nonspuzauuu. Ilonspuzarop u
aHanu3atop. 3akoH Masroca.
2. Bunbl paanoakTUBHOTO pactnaga. Ajbda-pacmnal, ero ypaBHeHHUE U XapaKTEPUCTUKH.

KonTpoabHo-u3mepureabHblii MaTepuaa Ne_15
Krnaccuueckue npencTaBiaeHus O B3aMMO/ICHCTBUH CBETA C BEIIECTBOM.
2. B-pacman, ero BUJbI U ypaBHEeHUs. DHeprus B-anekrponoB. Heifrpuno.

=

KonTpoabHo-u3mMepureibHbIii MaTepuaa Ne_16
Hudpakius B chpepruyeckux BoiaHax (audpakuus OpeHess) Ha KPYriioM OTBEPCTHH U KPYTJIOM JUCKE.
2. Cunektp aroma BojopoJa. CriektpasibHble 3aKkoHOMepHOCTH. O6001meHHas hopmyna bansmepa.
[TocTostnuas PunGepra.

=

KonTpoabHo-usmepurteabHblii MaTepuan Ne_17
1. Tlonmy4eHue M aHANN3 AIUTUNTUYECKU MOJISPU30BAHHOTO cBeTa. YacTHbIE BUABI SJUTMITHYECKON
HOJISIPU3ALINY.
2. OCHOBHBIE CBOWMCTBA SIIEPHBIX CHIL.

KonTpoabHo-u3mMepurteabHblii MaTepuaa Ne_18
Judpakius B chepruyeckux BoiHax (nudpakius OpeHens) Ha KPYTrJIoM JTUCKE.
2. Teopus atoma Bogopoza o bopy. [locrynatst bopa. [locrosinnas Punbepra B Teopun bopa.

=



KouTposbHo-u3MepuTeabHblil MaTepuag Ne 19
1. Kpucrammmdeckas miacTUHKA MEX]Y IMOJSIPU3aTOPOM U aHaimu3aTopoM. MHTepdepenius
MOJISIPU30BAHHBIX JIy4eld B MOHOXPOMAaTHYECKOM CBETE.
2. TlousaTue o saepHBIX peakusaX. TermmoBoi 3 (eKT saepHol peaKIum.

KonTpoabHo-u3mepurebHblii MaTepuaia Ne_20
1. Ilpupona ontuyeckoil aHU3OTPONHUH U MPOUCXOXKACHHUE ABOWHOTO JIyUEHPETOMIICHUS B OJTHOOCHBIX
kpuctaiax. [TonoxxurenbHble U OTpULIATENbHBIE KPUCTAILIBI
2. [TonsaTue o sAepHBIX peaknusaX. TernnoBoi 3P ekt saepHoi peakIiuu.

KouTposbHo-u3MepuTebHblil MaTepuag Ne 21
1. JudpaxiuoHHas pelieTka Kak CreKTpaibHbIi mpubop. Jucnepcus u paspemaromniasi CliocOOHOCTh
T(QPAKIIUOHHON PEUICTKH.
2. Hpnpoz[a AACPHBIX CHJII. T — MC30HbI, KaK HOCUTCIN B3aHMOH€ﬁCTBHﬂ MCXKY HYKJIOHaAMH.

KoHTpoabHo-u3MepuTe/IbHbIH MaTepuaa Ne_22
1. Dnnuncoupsl TydeBbIX CKOPOCTEH B OJJHOOCHBIX KpucTtaiiax. [locrpoenus ['toiirenca s
OJIHOOCHBIX KpHCTAJUIOB.
2. KopnyckysasipHO-BOJIHOBOH Jyaju3M cBeTa M MUKpouacTull. Boinsl ne-bpoitnis u ux coiicTaa.

KonTtpoabHo-usmepurtenbublii MaTepuan Ne 20
1. BomnoBoii maker. I'pynmoBasi ckopocTs BoHbL. Dopmyina Panest aist ¢pa3zoBoit u rpynmnoBoi
CKOPOCTH.
2. DneMeHTapHbIe YacTUIlbl. YeTkipe Tuma pyHaaMeHTaIbHBIX B3aUMOICHCTBHIA B IPUPOAE, UX
CpaBHUTEIbHAs XapaKTEePUCTHKA.

Onucanue KpUTepHeB U MIKAJIBI OLCHNBAHUS KOMIIETEHIUH (pPe3yJIbTaToB 00y4eHuUs) IPH MPOMEKYTOYHOM
aTTecTalMu

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

OT1an4Ho

3HaHMe BceX (DM3MUYECKUX 3aKOHOB M SIBICHUNW B O0BEME MPOCITYIIAHHOTO
Kypca. YMeHue  BeIBoAUTH  Gopmyinbl.  CrnocoOHOCTP  CBOOOJHO
OpPUEHTHPOBATHCSA BO BCeM marepuane. Bo3MOKHBI HEOOJbIINE HEJOUYEThl U
HETOYHOCTHU IIPU BbIBOJIE (DOPMYIL.

Xopowio

3HaHUEe OCHOBHBIX CI)I/IBI/I‘IGCKI/IX 3aKOHOB M SIBICHHH B 00beMe MMpOCITyHIaHHOT'O

Y10BJ1€TBOPUTEIBLHO
Kypca.

HeynoBierBopurtenabHo | He3HaHHe OCHOBHBIX 3aKOHOB (PU3UKH, (PU3MUECKOro cMbIcia (PU3MUECKUX
BEJIMYMH U UX €AVHMI] U3MEPEHUI

Onucanue TeXHOJIOTUM NIPOBeIEHHS.

IIpoMexyTouHass arrecranus MPOBOIUTCS B COOTBETCTBUM C [lonoxkeHneM O NpOMEXYTOUHOU
aTTectalud oOydaroluxcs IO MporpammaM BbICHIET0 00pa3zoBaHusA.KoOHTponbHO-U3MEpPUTENbHBIE
MaTepHabl MPOMEXYTOYHOM aTTeCTallMM BKJIIOYAIOT B ce0sl TEOPETHYECKHE BOIPOCHI, MO3BOJISIOIINE
OLICHUTh YPOBEHb MOTYUEHHBIX 3HaHUH. KpuTepuu olieHnBaHUs MPUBEIEHBI BBIIIE.




