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Ilnanupyemble npeaMeTHbIE Pe3yJabTAThI
B pe3yabTarte usydenus yueoHoro npeamera «®u3nka» Ha ypOBHe cpeaHEro o0mero oo0pa3oBaHus:

BeinycKHHK Ha yriy0JIeHHOM YPOBHE HAYYHMTCH:

— OOBSICHATH U aHAJIU3UPOBATH POJIb U MECTO (PU3UKU B (HOPMHUPOBAHUU COBPEMEHHON HAy4YHON KapTHHBI MUPA, B Pa3BUTUU
COBPEMEHHOW TEXHHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTH JIFOEH;

— XapaKTEPU30BaTh B3aUMOCBSI3b MEXY (PU3HKOUN U IPYTUMU €CTECTBEHHBIMU HAyKaAMU;

— XapaKTEPU30BaTh CUCTEMHYIO CBSI3b MEK/y OCHOBOMNOJAralOUMMHU HAyYHBIMU MOHATUSAMU: IPOCTPAHCTBO, BPEMSI, MATEPUS
(BelecTBo, MoJe), IBHXKCHUE, CUjla, SHEPTHUS,

— MOHUMATh U OOBACHSTH LIEJIOCTHOCTh (PU3UUECKON TEOPUH, Pa3INYaTh TPAHUIIBI €€ IPUMEHUMOCTH U MECTO B PSAY APYrUX
(bU3UUECKUX TEOPHii;

— BJIA/IETh MPUEMaMU MOCTPOCHUSI TEOPETUUYECKUX JO0KA3aTeNbCTB, a TaKkKe MPOTHO3UPOBAHUS OCOOEHHOCTEW MPOTEKAaHUs
(bu3NyYeCKUX SIBICHUN U MPOLIECCOB HA OCHOBE MOIYYEHHBIX TEOPETUUECKUX BBIBOJIOB U IOKA3aTEIbCTB;

— CaMOCTOATEJIBHO KOHCTPYMPOBATh 3KCIIEPUMEHTAIbHBIE YCTAHOBKMU JUUISl MPOBEPKH BBIIBUHYTHIX T'MIIOTE3, PACCUUTHIBATH
aOCOJIIOTHYIO U OTHOCHUTEJIbHYIO MOTPEUIHOCTH;

— CaMOCTOSITENIbHO MJIAHUPOBATh U MPOBOJUTH (PUINUECKUE IKCTIEPUMEHTHI;

— pelath NPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBbIE U pPAacUYETHbIE (PU3MYECKUE 33/Jaud C ONOpOM Kak Ha W3BECTHbBIC
(u3nUecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIU, TaK U HA TEKCThI C U30BITOYHON MH(DOpMaUeH;

— OOBSACHATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJIETIEH MPU PEIICHUH (PU3NYECKUX U MEXIPEIMETHBIX 3a7a4;
— BBIJIBUTaTh T'MIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOJIATAIOIMINX (PU3HUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

— XapaKTEepHU30BaTh TINI00ATbHBIE TPOOIEMBI, CTOSIIIME MEepe]] YeIOBEYECTBOM: IHEPIreTUYECKUE, ChIPbEBBIE, IKOJIOTUYECKHUE,
Y poJib (U3HUKHU B PEIICHUH 3TUX TPOOIIEM;

— OOBSCHATH MPUHIUIIBI pa0OTHI U XapAKTEPUCTUKHN U3YUYEHHBIX MAILIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

— OOBSACHATH YCJOBHUS NPUMEHEHUs (PU3MYECKUX MoOJeNeld MpU pPElIeHUH (PU3NYECKUX 3a/1ay, HaXOJUTh aJeKBATHYIO
NpeJIoKEHHON 3a7aue (PU3NUECKYI0 MOJIeNb, pa3peuiaTb IpodieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK W MPHU MOMOIIU
METO/I0B OLIEHKH.

BeinycKHMK Ha yriiy0JIeHHOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYHUThCS:



— MIPOBEPATHh AKCIEPUMEHTAIBHBIMH CPEJICTBAMU BBIJIBUHYTHIC THUIIOTE3bl, (DOPMYIHUPYS 1I€JIb HUCCICIOBAHUS, HA OCHOBE
3HaHUS OCHOBOIIOJIAraronux (GU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

— OMMCBHIBATh M AHAIM3UPOBATH IOJYYCHHYIO B pe3ysbTaTe MPOBEACHHBIX (PU3MYECKUX DKCIICPUMEHTOB HH(POPMAIIHUIO,
OTIPENICIIATh €€ JOCTOBEPHOCTb;

— MIOHUMATh U OOBACHATH CUCTEMHYIO CBSI3b MEXKJIy OCHOBOIIOJArarolMMH HAYYHBIMHU MOHSTHSMU: MIPOCTPAHCTBO, BpeMs,
Marepust (BEUIECTBO, MOJIE), IBHKCHUE, CUla, SHEPTHUS,;

— peliaTh 3KCIEePUMEHTAIIbHBIC, KAYeCTBEHHBIE U KOJIMUECTBEHHBIE 3a7a4i OJIMMIIUAIHOTO YPOBHSI CIOKHOCTH, MCIOJIb3YS
(bu3nyecKre 3aKOHbBI, a TAKKE YPaBHEHUS, CBSA3BIBAIOIINE (PU3UUECKUE BEIIUUYUHBI,

— aHaJM3UPOBATh TPAHUIBI MPUMEHUMOCTH (U3UYECKHX 3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (PyHIaMeHTaTbHBIX
3aKOHOB U OIPAaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB,;

— GbopMyIUpOBATh U PEIIaTh HOBBIC 33]]a4, BOZHUKAIOIIUE B X0/1€ Y4EOHO-UCCIIEA0BATEIBCKOM U MPOEKTHOM ESITEIbHOCTH;
— YCOBEPIIEHCTBOBATh MPUOOPHI M METObI UCCIICIOBAHUS B COOTBETCTBUU C NTOCTABJICHHOW 3a7a4eil;

— HCIOJIb30BaTh METO/Ibl MATEMATUYECKOTO MOJICIMPOBAHUSI, B TOM YHCJIE IPOCTEHIIINE CTATUCTUYECKUE METOIbI JIJIsI
00pabOTKH pe3yJbTaTOB IKCIIEPUMEHTA.



Conepxkanue
[Iporpamma yueGHoro npeamera «Pu3nka» HampasieHa Ha popMupoBaHue y oOydaronumxcs GyHKIIMOHATIBHON IPaMOTHOCTH U
METaIPEAMETHBIX YMEHHI Yepe3 BBIIIOJIHEHUE HCCIIEN0BATENBCKOM U MPAKTUYECKOU JEATEIbHOCTH.
B cucreme ectecTBeHHO-HAyyHOro 0Opa3oBaHUs (pU3MKa KaK Y4EOHBIN IpeaMeT 3aHUMAaeT Ba)KHOE MECTO B (POPMHUpPOBAHUU
HAayYHOTO MHUPOBO33PEHUSI U O3HAKOMJICHUS OOYYaroIIMXCS ¢ METOAaMH HAayYyHOTO MO3HAHMs OKPYXKAlOIIEro MUpa, a TaKKe C
(U3MYECKUMU OCHOBAMM COBPEMEHHOTO IPOM3BOJACTBA M OBITOBOTO TEXHUYECKOTO OKPYXKEHHs 4YelloBEKa; B (POPMHpPOBAHUU
CcOOCTBEHHOM MO3ULINAU 110 OTHOIIEHUIO K (PU3nyecKoi HHPOPMALINH, TOTYYEHHON U3 pa3HbIX HCTOYHHUKOB.
VYcnemHocTh U3yYeHus MpeaMeTa CBsA3aHa C OBJIAJIEHUEM OCHOBAMHU y4E€OHO-HCCIIEN0BATENbCKOMN NE€ATEbHOCTH, IPUMEHEHHEM
MOJIYYeHHBIX 3HAHUW MPHU PEIIEHUU MPAKTUYECKUX U TEOPETUUECKUX 3a]ay.
N3yuenne @u3nku Ha yriyOJIEGHHOM YPOBHE BKJIIOYAET pACIIMUPEHUE MPEAMETHBIX pe3yJbTaTOB U  COJAEp)KaHHUE,
OpPUEHTHUPOBAHHOE HA MOATOTOBKY K MOCIEAYIOEMY TPO(ecCHOHaTbHOMY 00pa30BaHUIO.
N3yuenue npeamera Ha yriayOJE€HHOM YpOBHE IMO3BOJISIET CPOPMHUPOBATH y OOy4YaOMIMXCA (PU3MYECKOE MBIIUICHHE, YMEHHUE
CUCTEMATHU3UpOBaTh M 0000LIATh MOJyYEHHBbIE 3HAHUS, CAMOCTOSITEIbHO NPUMEHSATH IOJYYE€HHbIE 3HAHUS JUIS PELICHUS
NPAKTUUECKUX U Y4eOHO-MCCIENOBAaTENbCKUX 33/ay; YMEHHE aHaJIM3MpOBaTh, MPOTHO3UPOBATH M OLEHUBATh C IO3ULUU
HKOJIOTUYECKON OE€30MacHOCTH TOCJIEACTBUSI OBITOBOM W TMPOU3BOJCTBEHHOW JIEATENHOCTH YEJIOBEKAa, CBSI3aHHOM C
VCIIOJIb30BAaHUEM NCTOYHHKOB SHEPTUU.
B ocHoBy m3ydenus npenvera «®duszmka» Ha 0a30BOM M yriyOJEHHOM YPOBHSX B 4acTH (DOpMUPOBAHHS y OOydYarOIMIUXCS
HAyYHOTO MUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOAOB MMO3HAHUS, a TAKXKE MPAKTUYECKOT0 MPUMEHEHHUS HAyYHBIX 3HAHUHN
3aJI0’KE€HBI MEXKIIPEIMETHBIE CBSA3H B 00JIACTH €CTECTBEHHBIX, MATEMATUYECKUX U TYMaHUTAaPHBIX HAYK.
[Iporpamma coctaBiieHa Ha OCHOBE MOJAYJILHOTO MPUHIIKIA MOCTPOEHUsI yueOHOro Mmarepuana. KoinyecTBo 4acoB Ha U3y4eHUE
y4eOHOro MpeAMeTa W KIACChl, B KOTOPBIX MNPEIMET MOMKET H3y4yaThCsl, OTHOCATCA K KOMIIETEHLIMH OO0pa30BaTeNbHON
OpraHu3alMH.



[IporpamMma comepKUT NMPUMEPHBIN NEpEeYeHb MPAKTUUECKUX U J1a00paTopHbIX padoT. Ilpu coctaBnennn padodeld nmporpammbl
yUUTENb BIpPABE BbIOpaTh U3 MEpPEUHs padOThl, KOTOPbIE CUMTAET HanboJiee 1enecoo0pa3HbIMU JUIS JOCTUKEHHS IPEIMETHBIX
pE3yNbTaTOB.

VYri1y6sieHHbI YPOBEHD

@Pu3nKa U €CTECTBEHHO-HAYYHBIA METO/ IIO3HAHUS IIPUPOJIBI

®duszuka — QpyHIaMeHTanpHasi HayKa o npuponae. Hayunsrit Meton mo3Hanus mupa. B3aumocBsizp Mexay (QU3UKON U IPYTHUMH
€CTECTBEHHbIMU HayKamMu. MeToabl HayYyHOTO HCCIIENOBaHUs (u3HuecKuX siBjieHud. [lorpemHoctu u3MepeHuil (Qpu3nyecKux
BEJIMYMH. MoOJenupoBaHuE SBICHUNW W IPOLECCOB IPUPOJABI. 3aKOHOMEPHOCTh M CIYyYalHOCTb. ['paHWLBI ITPUMEHMMOCTH
¢usnueckoro 3akoHa. @U3NYECKHE TEOPUU U MPUHLIMI COOTBETCTBHs. Ponb m MecTo pu3uku B GOpMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTHUHBI MHPA, B PAKTUYECKOU AEATEIBHOCTH JIIoAeH. PU3KKa U KyJIbTypa.

Mexanuka

[IpenMer u 3aauyn KIaCCUYECKOM MeXaHUKU. KrmHeMaThueckue XapaKTepHUCTUKH MEXaHWYECKOro ABWKEHHS. Mopaenu Ten u
IBYOKEHUN. PaBHOYCKOpeHHOE MPSAMOJIMHEHHOE NBM)KEHHE, CBOOOJHOE TMaJleHUe. JBUKEHUE Teja, OPOIIEHHOTO MO YIIOM K
TOPU30HTY. /IBUKEHNE TOUKHU 110 OKPY)KHOCTH. [locTynarenbHoe U BpalaTeIbHOE IBUKEHUE TBEPAOTO TENa.

B3aumoneiictBue Ten. [lpuHuun cynepno3uiuu cuwi. MHepunaibHasi cucTeMa oTcueTa. 3aKOHbl MexaHMKU HbroToHa. 3aKOHBI
Bcemupnoro Ttarorenus, ['yka, cyxoro TtpeHus. J[BmkeHne HEOECHBIX Te€l M HMX HCKYCCTBEHHBIX CIYTHHUKOB. SIBIEeHMHS,
Ha0JIr0aeMble B HEMHEPIIMAIBHBIX CUCTEMAax OTCUETa.

Nmnynbe cuiibl. 3aKOH U3MEHEHUS M COXpaHEHUS UMITyjIbca. PaboTa cuiibl. 3aKOH U3MEHEHUSI U COXPAHEHUS SHEPTHUH.
PaBHOBecHe MaTepuanbHOW TOYKM U TBEPAOTO Teya. Y CIOBUS PABHOBECHS TBEPIOIO Tejla B MHEPUHAIBLHOMW CHUCTEME OTCUETA.
MomeHT cuibl. PaBHOBeEcHE XKMAKOCTH M rasa. [[BMKEHHE KUIKOCTEW M Ta30B. 3aKOH COXPAHEHHS SHEPTUM B JUHAMHKE
YKUJIKOCTHU U rasa.

Mexannueckue KojaeOaHusi ¥ BOJHBI. AMIUIMTY/IA, IEPHUO/I, YacToTa, gaza kojebanuid. [IpeBpaiienus: sHepruu Npu KojieOaHusIX.
BoiHyX/1eHHbIE KOJIeOaHMsl, PE30HAHC.

[Toniepeunbie ¥ MPOI0IBHBIE BOJIHBL. DHEprusi BoHbL. HTepdepenius u nudpaxiiys BoJIH. 3BYKOBBIE BOJIHBI.

MonexynspHas Gpu3uka u TEPMOIMHAMHUKA
ITpenmer u 3agaun MoJiekyisipHO-KuHeTHYeckoil Teopun (MKT) u TepmoariHaMuUKH.



OkcnepuMeHTalbHbIe Aoka3zatenbcTBa MKT. AOGcomntoTHas TeMiiepaTypa Kak Mepa cpelHeld KMHETHUYEeCKOW SHEPIHH TEIUIOBOTO
IBIKEHUSI YacTUI] BemecTBa. Mojenb uaeanbHoro raza. Jlapnenue raza. CBsi3p MEXAY AABICHUEM U CPEAHEH KUHETHYECKOMN
SHEPruel MOCTyNaTENbHOTO TEILUIOBOIO JIBHXKEHUSI MOJIEKYJ UAECATBHOTO rasa.

Mopenps ueanpHOro ra3a B TEpPMOJHWHAMUKE: ypaBHEeHHE MeHneneeBa—KianeiipoHa, BbIpaKEHUE [JI BHYTPEHHEH SHEPTUU.
3akoH JlasibToHA. ['a30BBIE 3aKOHBI.

ArperatHeie cocTostHMS BemecTBa. ®a3oBeie mepexoapl. [IpeobpazoBanme »Heprum B (Pa3oBhIX mepexonax. HaceimeHHble u
HEHACBIICHHbIE TIapbl. BiaxxHoCTh BO3ayxa. Mojaenb cTpoeHus kuakocreil. [loBepxHOCTHOE HaTskeHne. Moaenb CTpOeHUA
TBEPABIX TeJI. MEeXaHUUECKHE CBOMCTBA TBEPABIX TEIL.

BuyTtpennsis sHeprus. Pabora u Teruionepenadya Kak CcHocoObl HM3MEHEHUs BHYTpeHHEl »sHepruu. IlepBbiii 3akoH
TEPMOJMHAMUKHU. ArabaTHbIN npouecc. BTopoii 3aKkoH TepMOAMHAMUKH.

[IpeoOpazoBanuss sHepruu B TemmoBbix MamuHax. KIIJ[ temmoBoit mammnbl. [{ukn Kapno. Dkonoruueckue mnpoOaeMbl
TEIUIODHEPTE€TUKH.

DIIeKTpOMHAMHUKA

IIpeameT U 3a7a4d 3IEKTPOAWHAMMUKU. DJIEKTPUUYECKOE B3aMMOJEHUCTBHE. 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsiia. 3aKOH
Kynona. HanpskeHHOCTh U MOTEHIMAI JIEKTPOCTATHYECKOTO oA, [[pMHIMIT Cyneprno3uunm 3JIeKTpUYECKUX noser. PasHocTh
NoTeHIUAN0B. [I[pOBOIHMKM M JUANEKTPUKU B 3JIEKTPOCTATUYECKOM MOJIE. DJEKTpUYecKass eMKocTb. KonaeHcartop. DHeprus
AIEKTPUYECKOTO T10JIA.

[locTostHHBIA 3nekTpuueckui ToK. Onekrpoiaswkymas cwia (3C). 3akon Oma ajid MOMHOW AIEKTPUYECKOW LIETH.
OJIEKTPUYECKHM TOK B METAUIaX, OJJIEKTPOJIMTAaX, MOJYyNPOBOJHMKAX, Tra3ax M Bakyyme. Ilmasma. Onexrponms.
[TomynpoBoIHUKOBBIE TPUOOPHL. CBEPXIPOBOIUMOCTb.

MarnautHoe nosie. Bektop MarHuTHOM UHAYKUUU. [[puHIMI Cyneprno3uiuM MarHUTHBIX ITojied. MarHuTHoe 1oJjie NPOBOJHUKA C
TOKOM. J[efiCTBHE MarHMTHOTO MOJII Ha MPOBOJAHUK C TOKOM M JBMXKYIIYIOCS 3apshDKeHHYr vactuny. Cunma Amnepa m cuiia
JlopeHiia.

[ToToxk BEKTOpa MarHUTHOW MHAYKLUHMH. SIBICHHE 3JEKTPOMAarHUTHOM MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM mHAyKuuu. JD/C
WHAYKOMW B JIBWOKyHIMXcs mnpoBoaHukax. IlpaBuno Jlenma. SBnenue camoumHaykumu. WHAYKTUBHOCTB. OHEprus
AJIEKTPOMArHUTHOIO I10JIs. MarHuTHBIE CBOMCTBA BEILIECTBA.



OnexTpoMarHuTHbele KosieOanus. KonebarenbHblii KOHTYyp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KoyieOaHUs. BBIHYXIE€HHBIE
AJIEKTpOMarHuTHele KosieOaHus. Pe3onanc. Ilepemennbiii Tok. KoHaeHcaTop M KaTymika B LENH IEPEMEHHOIO TOKa.
[TpousBoacTBo, nepenaya v NOTpedIECHUE IEKTPUUECKON SJHEPTUU. DIEMEHTApHAs TEOpUsl TpaHCcPopmaTopa.
DIEKTpOMAarHuTHOE Iosie. BuxpeBoe 31eKTpudecKoe moJie. DIEKTPOMarHuTHbIE BOJHBL. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
Jlramna3oHbl 3JIEKTPOMAarHUTHBIX U3ITyYEHUN U UX MPAKTUYECKOE MpUMEHEeHHE. [IpUHIINIIBI paArOCBS3U U TEIEBUICHMUS.
['eomerpuueckasa ontuka. [IpsMonnHeiHOE pacnpoCTpaHEHHE CBETa B OJHOPOAHON cpese. 3aKOHbI OTPAKEHUS U MPETOMIICHUS
ceera. [lonHoe BHyTpeHHee oTpaxeHue. OnTu4eckue npudophl.

Bonnossie cBoiictBa cBeta. CkopocTh cBeta. MHTepdepenuns csera. Korepentnocts. Audpakuusa cseta. [lonspuzanus csera.
Hucnepcus cBeta. [IpakTryeckoe NpUMEHEHHUE 3IEKTPOMATHUTHBIX U3JTy4EHUIA.

OCHOBBI ClIEIMAIBHON TEOPUHA OTHOCUTEIBHOCTH

NHBapnaHTHOCTh MOAYJII CKOPOCTH CBeTa B BakyyMe. lIpuHnmnm oTHocuTenpHOCTHM OHIITEMHA. IIpocTpaHcTBO M Bpems B
CHELMAIbHOM TEOPUH OTHOCHUTEIBHOCTU. DHEPrusi U HMITYJIbC CBOOOJHOM yacTHIlbl. CBsi3b MacChl M 3HEPIMH CBOOOJHOM
YacCTULBI. DHEPIUs MOKOS.

KBanToBas ¢uzuka. dusnka aToMa U aTOMHOTO SiApa

[IpeameT u 3a1a4n KBAHTOBOU (PUBHKH.

TennoBoe nznyuenue. Pacnipenenenue 3ueprun B criekTpe adCOMOTHO YEPHOTO Tea.

['unotesza M. [1nanka o kBanTax. ®oroaddext. Onbitel A.I'. CTonerosa, 3akoHbl poTtodrddexra. YpaBHenue A. DUHIITEHHA 115
dhororddexra.

®oton. OnbiTel I1.H. Jle6enera u C.1. BaBunosa. I'unoresa JI. e bpoiinis o BOJIHOBBIX CBOMCTBax udactuil. KopmyckyspHO-
—BOJIHOBOM nyanu3M. Judpakuus 31nexkTpoHoB. JlaBnenue cera. CooTHOIIEHUE HeompeaeneHHocTel I eiizenoepra.

Mogenu ctpoeHust aroma. OOBsSCHEHHE JIMHEHYATOro CHEKTpa BOJOpPOJa Ha OCHOBE KBaHTOBBIX mocTyjaroB H. bopa.
CHOHTaHHOE U BBIHYKJIEHHOE U3Jy4YECHHE CBETA.

CocraB u cTpoeHue aToMHOro siapa. Mzotonsl. AnepHbie cuibl. JledeKT Macchl U SHEPTUs CBSI3U SpAa.

3aKOH PaJMOAKTUBHOIO pacrnaja. SepHble peakluuy, peakuuu AejeHus U cuHTe3a. LlenHas peakuusa aenenus saep. AnepHas
JHEpreTuka. TepMosAepHbIA CUHTES.

DOneMeHTapHble YacTULbl. DyHIAMEHTAIBHBIE B3aUMOICHCTBHS. Y CKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Crpoenue Beenennoit



[IpuMeHUMOCTh 3aKOHOB (PU3UKH JI1 OOBSICHEHUS! TPUPOBI KOCMHUUECKHX 00beKTOB. ColHEUHas cucTeMa. 3Be3/ibl U MICTOUHUKHU
ux sHeprun. Kinmaccudukanus 38e3a. IBosonus CoyHIla U 3BE3/1.

lNamaktuka. Jpyrue ranaktuku. [IpocTpaHCTBEHHO-BpEeMEHHBIC MaciiTaObl Habmomaemoint Bcenennoit. IlpeacraBinenue o0
sBoonnu Beenennoii. TemMHasi Matepusi U TEMHas SHEPTUSL.

[lepeuenp mpakTHUECKUX U TaOOPATOPHBIX PabOT

[IpsimbIe U3MepeHus:

— U3MEPEHNE MTHOBEHHOM CKOPOCTHU C UCIOJIb30BAaHUEM CEKYHIOMEpPA UM KOMIIBIOTEpA C JATYUKAMMU;
— cpaBHEHHE Macc (110 B3aUMOJICHCTBUIO);

— U3MEPEHUE CUJI B MEXAHUKE;

— U3MEPEHUE TEMITEPATYPhl )KUJIKOCTHBIMU U LIU(POBBIMU TEPMOMETPAMH;

— OLICHKA CUJI B3aUMOJAEHCTBUS MOJIEKYJT (METOJIOM OTphIBA KaIlelb);

— U3MEPEHHUE TEPMOJIMHAMUYECKUX ITApAMETPOB rasa;

- n3Mepenue IJIC uCToOUHMKA TOKA;

— WU3MEPEHHE CUJIbI B3aUMOACMCTBUS KATYIIKHA ¢ TOKOM M MarHWTa IMOMOILBIO 3JIEKTPOHHBIX BECOB;
— orpesiesieHue Nnepruoa oOpaleHus IBOMHBIX 3B€3]1 (IleUaTHbIe MaTEPUAIbI).

Kocsennsbie usmepenus:

— M3MEpPEHUE YCKOPECHUS,

— U3MEPEHUE YCKOPEHUS CBOOOIHOTO MaICHHUS;

— ONPEAECICHUE SHEPTUU U UMITYJIBCA 10 TOPMO3HOMY Iy TH;

— M3MEpPEHUE YACIbHON TEeIUIOTHI IUIABJICHUS JIb/A;

— HU3MEPEHUE HAMPSHKEHHOCTH BUXPEBOTO AJIEKTPUUECKOTO TOJIs (TpU HAOI0ACHUH AJIEKTPOMArHUTHON UHIYKIIUHN ),
— M3MEPEHUE BHYTPEHHETO COMMPOTUBIICHUSI UICTOYHUKA TOKA;

— ONpEIEIICHUE MTOKA3aTEIs MPEJIOMIICHUS CPEJIbI;

— n3MepeHne (POKYCHOTO PacCTOSIHUSI COOMPAFOIICH M pacCenBAOIICH JINH3;

— ONPEAETIECHUE JNIMHBI CBETOBOU BOJIHBI;

— OTIpeJIeICHNE UMITYJILCA U YHEPTUU YACTHIIHI IIPH IBIXKCHUH B MATHUTHOM T10J1€ (110 poTorpadusim).



HabGaronenue sBiIeHMIA:

— HaO0JII0ICHNE MEXaHUYECKHX SIBJICHUN B MHEPIUATIBHBIX U HEMHEPIIMAIBHBIX CUCTEMAX OTCUETA;
— HaO0JII0/ICHUE BBIHYKJACHHBIX KOJIeOaHU U PE30HAHCA;

— HaOmoieHne Tudy3uu;

— HaOJIOICHUE SIBJICHUS 3JIEKTPOMArHUTHOM UHYKIIUU;

— HaOJIFOICHUE BOJHOBBIX CBOMCTB CBeTa: mudpakius, nHTepdEepeHIns, TOISIPU3AITHS;

— HaOJII0/ICHUE CIIEKTPOB;

— BeuepHUEe HAOMI0ACHUS 3Be3/1, JIYHBI U IJIAHET B TEJIECKOI WU OMHOKJIb.

HUccnenosanns:

- UCCIICJIOBAHUE PABHOYCKOPEHHOT'O JBIKEHHUS C HCMOJb30BAHUEM DJEKTPOHHOIO CEKYHJOMEpa WU KOMIBIOTEpa C
JIATYNKAMH;

— HCCIIeIOBAaHUE JIBHKEHUS TeJla, OpPOIIEHHOT0 TOPU30HTAIIBHO;

- HCCJICIOBAHUE IIEHTPAJILHOTO yaapa;

— MCCJICIOBAHNUE KAaUCHUS LIWJIMHPA 110 HAKJIOHHOM MJIOCKOCTH;

- HCCIIeIOBAaHNUE IBMKEHUS OPOYHOBCKOM yacTuIibl (1o TpekaM [leppena);

- HCCJICIOBAHUE U30MPOIIECCOB;

- HCCIIeIOBAaHUE M30XOPHOTO MPOIecca U OIleHKa aOCOIFOTHOTO HYJIS;

— HCCJIEIOBAaHNE OCTHLIBAHMS BOJIBI,

- HCCIIEIOBAaHNUE 3aBUCUMOCTH HAIPSHKEHUS Ha MOJIFOCAX UCTOYHUKA TOKA OT CUJIBI TOKA B LIETIH;

- HCCIIEIOBAaHNUE 3aBUCUMOCTH CUJIbI TOKA Yepe3 JIaMIIOUKY OT HAMpsHKEHUs Ha HEll;

- HCCIIeIOBAaHUE HAarpeBaHUs BOJIbI HarpeBaTeaeM HeOOIbIIION MOIIIHOCTH;

- HCCIICIOBAHUE SIBJICHUS YJIEKTPOMArHUTHOW UHIYKITUH;

- HCCIIeIOBAaHUE 3aBUCUMOCTH yTJIa MPEJOMIICHUS OT yrJla NmajeHus;

- HCCIIEIOBAHUE 3aBUCUMOCTH PACCTOSHUS OT JIMH3BI IO U300PKEHUS OT PACCTOSIHUS OT JIMH3BI J0 MPEIMETA;
- HCCJIEIOBAHUE CIIEKTpa BOJIOPO/Ia;

- HCCJICIOBAHUE JBMKCHUS JIBOMHBIX 3BE3]1 (11O NMEYaTHBIM MaTepuajiam).

[IpoBepka runores (B TOM YHUCIIE UMEIOTCSI HEBEPHBIE):



— NIpU JBVKCHUH OpyCKa MO HAKJIOHHOW TUIOCKOCTH BpEeMs TICpEMEICHHs Ha ONpeAeNIEHHOE PACCTOSHUS TEM OOJIbIIe, YeM
OoJibllie Macca Opycka;

— IIpU JIBHKCHUH OpyCKa M0 HAKIIOHHOHN TUIOCKOCTH CKOPOCTH MPSIMO TIPOTIOPITMOHAIBHA Ty TH;

— IIpH 3aTyXaHUU KOJIEOaHUI aMIUTUTY]a OOpaTHO MPOTOPIIMOHAIBHA BPEMEHH;

— KBaJIpaT CPETHETO IMepeMeIleHUsT OPOYHOBCKOW YaCTHUIBI MPSMO MPOMOPIHOHAICH BPEMEHU HAOMIOACHHS (IO TpeKam
ITeppena);

— CKOPOCTb OCTBIBaHHS BOJIBI JIMHEHHO 3aBUCUT OT BPEMEHU OCTHIBAHMUS;

— HaIpsHKEHUE TIPH TTOCIIEI0BATEILHOM BKIIFOUCHHUH JIAMITOYKH M PE3UCTOpA HE PaBHO CyMME HAIpsDKEHWN Ha JTaMIIOUKE H
PE3UCTOPE;

— YTOJI MPETIOMIICHHS TIPSIMO TIPOTIOPIIMOHAJICH YTy TaJCHUS;

— IIPY TUTOTHOM CJIO’KCHHH JIBYX JIMH3 ONTHYCCKUAE CUJIBI CKIIAIBIBAIOTCS

KoHcTpyrnpoBaHne TEXHUYECKUX YCTPOUCTB:

- KOHCTPYUPOBAHUE HAKIIOHHOM IIOCKOCTH ¢ 3aaaHHbiM KII/I;

— KOHCTPYUPOBAHUE PbIUYAKHBIX BECOB;

— KOHCTPYUPOBaHNE HAKIIOHHOM IJIOCKOCTH, 0 KOTOPOI OPYCOK JABMKETCS C 3aJaHHBIM YCKOPEHHUEM;
— KOHCTPYUPOBAHUE DJIEKTPOIBUTATEIS;

— KOHCTPYHUPOBaHUE TPaHCHOPMATOPA;

— KOHCTPYMPOBAHHUE MOJIENIN TEJIECKOIA WX MUKPOCKOIIA.



TEMATHUYECKOE IINIAHUPOBAHUE.
10-11 kaacc.

Ne Ne ypoxka Koa-Bo
ypokxa n/n 110 TeEME Tema ypoka 4yacos
Pu3nka Kak Hayka. MeToAbl HAYYHOr0 NO3HAHUS NPHUPOABI

1 1 OKCHEpUMEHT U T€OPHUs B IPOLIECCE NTO3HAHUS IPUPOIbl. MonenupoBanue 1
SBJIEHUN Y 0OBEKTOB MPUPO/IbI DKCIIEPUMEHT U TEOPUS B IpoOIEcce
NO3HAHUs NpUpoibl. MojienupoBaHue IBICHUNH 1 0OBEKTOB PUPO/IBL.

2 2 Hayunbie runoressl. ®usnueckne 3aKOHBI U TPAHULIBI UX TIPUMEHUMOCTH. 1

3 3 ®duznyeckas KapTUHA MUPa 1

MexaHnuka

4 1 OCHOBHBIE OHATUSI KUHEMATUKU. [IpsiMOTnHEetHOe paBHOMEPHOE U 1
paBHOYCKOpeHHoe ABrkeHne. CBOOOIHOE MaIeHUE.

5 2 Pemenne 3anau no teme «lIpsMonnHeitHoe paBHOMEPHOE U 1
paBHOYCKOpeHHoe ABMKeHHe. CBOOOIHOE MaIeHHE.»

6 3 Pemenue 3amau mo teme «IIpsmosnrHeliHOe paBHOMEPHOE H 1
paBHOYCKOpeHHoe ABIKeHHe. CBOOOIHOE MaIeHUE.»

7 4 PaBHOMeEpHOE IBMKEHUE MO OKPYKHOCTH. LleHTpocTpemuTensHoe 1




yCKOpeHue. YTIIoBasi CKOPOCTb.

8 5 Pemenue 3amay mo Tem «PaBHOMEpHOE IBIIKEHUE T10 OKPY>KHOCTH 1
9 6 JIBm>xkenue tena, OpOIIEHHOTO MO YITIOM K TOPU30HTY. 1
10 7 Pemenue 3amay no teme «JIBuxeHue Tena, OpOIIEHHOTO MO YIJIOM K 1
TOPU3OHTY»
11 8 WMHBapuaTUBHBIC U OTHOCHUTEJBHBIC BETMYUHBI B KHHEMATHKE 1
12 9 Pemenue 3amgau o reme «Kunemartukay 1
13 10 Konmponvnasa paooma no meme «Kunemamuka» 1
14 11 OCHOBHBIE TOHATHS U 3aKOHBI TMHAMUKU. [lepBbiii 3akoH HbroTOHA. 1
Macca. HepunaibHbIE CUCTEMBI OTCYETA.
15 12 Cuna. Cuna ynpyroctu. Cuiel TpeHus. Ci10)KkeHHE CHIL 1
16 13 Bropoii 3akon HeroTona. 1
17 14 Tperuii 3akoH Herorona. I'panuiisl npuMEeHUMOCTH 3aKOHOB HproTOHA. 1
18 15 Jlabopamopnas paboma Ne 1 « Hzmepenue cun u yckopeHui» 1
19 16 Pemenue 3amayd o teme «3akoHbl HeroToHAY 1
20 17 Pemenue 3amayd o teme «3akoHbl HeroToHAY 1
21 18 Pemenue 3amad no treme «J[Br>keHne CBA3aHHBIX TEID) 1
22 19 Pemienne 3aga4 1mo Teme «JIBM>KEHHE CBSI3aHHBIX TEID») 1
23 20 [Ipsimast u oOpaTHas 3a7aua MexaHUKH. 3akoHbl Kerniepa.3akoH 1
BcemupHoro tsarorenus.
24 21 Pemenne 3agau no reme «3akoH BceMHpPHOTO TATOTEHUS» 1
25 22 Pemenue 3amau mo teme «3akonsl Kerepa. Onpenenenne Mmacc HeOECHBIX 1

TCIL.»




26 23 [Tpunnun otHOCcHTENbHOCTH [ "anmunes. Bec u HeBecoMocTs. 1

27 24 Pemienue 3amau no reme «Bec Tena u HEBECOMOCTh» 1

28 25 BpamarensHoe qBMXKEHHE Tel. YTIOBOE YCKOpeHHEe. MOMEHT HHEPITUH. 1
OCHOBHOE ypaBHEHHE JIMHAMHKY BPAIIATEIILHOTO JIBMKECHUS TEJA.

29 26 Pemenue 3amay mo Teme «BpaiarenbHoe ABMKCHUE TEID) 1

30 27 KonTtpoabHnas padora no reme «OCHOBbI ATMHAMHKH» 1

31 28 YcnoBust paBHOBECHS TEII. 1

32 29 Pemenue 3axau o teme «CraTtukay 1

33 30 Pemenue 3amau mo teme «CraThkay 1

34 31 3aKOH COXpaHEHUs UMITYJIbCa Tel. J{BIKEHHE Tell IEpEMEHHOM MacChl 1

35 32 JlaboparopHas pabota Ne 2 «3mMepeHrne UMITyJIbCa 1

36 33 Pemenue 3a1a4 Ha pacueT UMITyJbCa TE. 1

37 34 Pemenue 3a1a4 mo Teme «3aKOH COXPaHCHHSI HMITYJIbCA TEID» 1

38 35 3aKOH COXpaHEHUs MOMEHTa UMITYJIbCA. 1

39 36 Kunerndeckas v NOTEHIMAIbHAS YHEPTUH ITOCTYNATEIBHOTO U 1
BpaniaTenbHoro nBwkeHus. Pabora. MomHOCT. 3aKOH COXpaHEHHS
MEXaHUYECKON YHEPTHH.

40 37 Pemenwne 3amaq mo Teme «Pabota. MOMIHOCTE. 3aKOH COXpaHEHUS 1
MEXaHUYECKON SHEPTHI»

41 38 Pemenwne 3amaq mo Teme «Pabota. MOMIHOCTE. 3aKOH COXpaHEHUS 1
MEXaHUYECKON SHEPTHI»

42 39 Pemenwne 3amad mo reme «Pabora. MOImHOCTh. 3aKOH COXpaHEHUS 1
MEXaHUYECKON SHEPTHI»

43 40 JlaGopatopHas pabota «/3mepeHre MOMEHTa HHEPLIUHU TeJa 1




44 41 Pemenue 3amau mo reme «3aKOHBI COXPAHCHUS» 1
45 42 KonTpoJsbHas pabora mo teme «3aKOHBI COXPAHEHHSD) 1
46 43 Mexanuueckue xkonedanusi. CBOOOIHbBIE U BEIHYKICHHbBIE KOJIeOaHHsL. 1
AMIuMTYya, epuo, 4actota, pasa kojaedanuii. YpaBHeHHE
rapMOHMYECKHUX KoyieOaHuil. MaTeMaTHueCKuii MasTHUK.
47 44 [IpeBpalienue 3Hepruu Ipu CBOOOIHBIX KosieOaHusXx. Pe3oHaHc. 1
48 45 Pemenue 3amay mo Teme «MexaHUYECKUE KOJICOAHMSI U UX 1
XapaKTEPUCTUKUY
49 46 Bonnsl. CBolicTBa MEXaHUYECKUX BOJIH: OTPaXEHUE, IPETIOMIICHUE, 1
uHTepdepeniys, nudpaxius. 3ByKOBbIE BOJIHEIL.
50 47 Pemenue 3amau o reme «MexaHUYECKUE BOJTHBI 1
o1 48 KonTpoJsbHasi pabora no teme «MexaHnueckue BOJHbD) 1
52 49 [ToBTOpenue ruassl | 1
53 50 HNToroBoe TecTupoBanue 1
Mouaexyasipuas ¢puszuka. Tepmoannamuka
54 1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIAPHO-KMHETHYECKOM Teopun. CBOHCTBA 1
ra3oB.
55 2 Pemenue 3anau no reme «OcHoBHBIE nonoxeHuss MKT» 1
56 3 DKcIepruMEeHTAITFHBIE I0KA3aTebCTBA MOJIEKYISIPHO-KUHETUIECKOM TEOpHUH. 1
57 4 Monpenb uneansHOTO Ta3a. CBI3b MKy JaBJIEHUEM HEaThHOTO Ta3a 1 1
CpenHel KHHETHYECKON YHepTruel TETIOBOTO IBIKEHUS €r0 MOJIEKYII.
58 5 AGcomoTHas TemnepaTypa. Temneparypa Kak Mepa cpeHeil KHHETHUECKO 1
HHEPrUH TEIJIOBOTO ABMKEHUS YACTHIL.
59 6 YpaBHEHHE COCTOSHUS UACATHLHOTO ra3a. 1
60 7 Pemenue 3a1ay mo Teme «YpaBHEHUE COCTOSHUS HI€aTHHOTO Ta3a 1




61 8 M3omporieccr B rasax. 1
62 9 Pemenue 3axau mo Teme «M30mporieccsl B razax» 1
63 10 Jlabopamopnasn paboma «H3mepenue oaenenus 2azay. 1
64 11 Pemenue 3amau o teme «I'paduky ra30BbIX 3aKOHOBY 1
65 12 Peanbuble raszel. ['paHuIbl IPUMEHUMOCTH MOJEIIN UICAIBHOIO Ira3a 1
66 13 ArperaTHble COCTOSTHUS BenlecTBa U (pa3oBbIe MEPEXOIbI. 1
67 14 HacplileHHble U HEHACHIIIEHHBIE Mapbl. BiaaxkHOCTH BO3ayXa. 1
68 15 Pemenue 3ama4 mo Teme «BIaxkHOCTH BO3TyXa» 1
69 16 Monenb crpoenus xxuakocteit. [loBepxnoctHoe HaTsmkeHune. CBoiicTBa 1
MOBEPXHOCTH uiKocTeil. Kanuisipuele sBriexus.
70 17 Jlabopamopnan paooma»Hzmepenue nogepxHoCmmuo20 HAMANCEHU) 1
71 18 Kpucrannnueckue tena. MexaHnueckue CBOMCTBA TBEPABIX TEIl. 1
72 19 Jlabopamopnan paooma «Habiodenue pocma Kpucmaiios u3 pacmeopa. 1
73 20 JedexTsl kpuctamnnyeckon pemerky. [lomyyenue u npumeHeHue 1
KpuCTAIIOB. JKuJIKne KprcTasuibl.
74 21 [ToBTOpenue rnassl || 1
75 22 Konumponvnaa paboma no meme «Monekynapuo-Kunemuieckas meopus 1
76 23 TepMoanHaMuyecKuit MeTol. BHYTpeHHsIsI SHEPTUS U CIIOCOOHI ee 1
U3MEHEHHSI.
77 24 ITepBblil 3aKOH TEPMOAMHAMUKH. 1
78 25 Pabora npu n3mMeHeHnn o0ObeMa rasa. 1
79 26 ITpuMeHeHne nepBOro 3aKOHa TEPMOAVMHAMMKY K PA3JIMYHBIM ITPOLIECCAM. 1




80 27 TennoeMKoCTh Ta30B M TBEP/IbIX TeJ. Pacder KoJnyecTBa TEIIOTH IPH 1
M3MEHEHHMHU arperaTHOTO COCTOSTHHSI BELIECTBA.
81 28 AnnabaTHBIN Tporiecc. 1
82 29 Pemenue 3amau o teme «llepBolii 3aKOH TEPMOAUHAMHUKI 1
83 30 JlaGopaTopHas paGora « U3mMepeHue yae/IbHOM TeNIOTHI NJIaBJIeHUS 1
JBbAA»
84 31 ITpunuun nercreud termnoBelx MamuH. KIIJ[ TeninoBoi MammHeI. 1
85 32 Pemenne 3amad mo reme «KII/] TerroBoi MammHbI 1
86 33 BTtopoii 3aKk0H TEpPMOJIMHAMUKY U €T0 CTATUCTUYECKOE UCTOJIKOBAHHUE. 1
87 34 XO0J101UIbHBIE MAIIMHBL. TEerI0oBbIe MAIMHBI U OXPaHa IPUPOJIBIL. 1
88 35 [ToBTopenwue riassr 11 1
89 36 KonTpoubHnasi pabora mo teme «MouiekynsipHasi puznka u 1
TePMOAUHAMHKA»
JduektpocraTuka. [locTosHHBIN TOK.
90 1 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia 1
91 2 3axoH Kynona. 1
92 3 Pemenue 3anau no reme «3akoH Kymnonay» 1
93 4 HamnpsikeHHOCTB 3IIeKTpUYIeCcKOro moutst. [IpuHIHIT cynepro3uim 1
HIIEKTPUUYECKUX TOJIEH.
94 5 Teopema ["aycca. 1
95 6 Pemenue 3amau no teme «HanpskeHHOCTb 3JIEKTPUUYECKOTO TTOJIS» 1
96 7 Pabora crit 31eKTpHIecKoro moJis. 1
97 8 [ToreHmman 35ekTpuyeckoro noss. [lIoTeHnnanbHOCTh ANEKTPOCTATUYECKOTO 1

noJisi. PazHocts norennmanos. HanpspkeHue. CBA3b pa3HOCTH MOTEHIIMAIIOB U




HAIMpPs?KEHHOCTHU SJICKTPHUYCCKOT'O ITOJIA.

98 9 Pemenue 3amau o teme «Pabora cuit anekrpudeckoro moss. [Torermnuman 1
JIIEKTPUYECKOTO OIS
99 10 ITpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPUUYECKOM I10JI1€ 1
100 11 DnexTpudeckas eMKocTh. Konaencarop. 1
101 12 Pemenue 3anay Ha pacuer «NEKTPOEMKOCTH 1
102 13 Jlabopamopuasa pabom «HU3mepenue 31eKmMpoemMKoCmu KOHOEHCAmopa» 1
103 14 Pemenue 3amau mo reme «Konmaencarop» 1
104 15 DHeprus AMEeKTPUIECcKOro nois. [I[puMeHenne quaneKTpuKkoB 1
105 16 Pemenue 3amau o Teme « Dnekmpocmamuxay 1
106 17 Konumponsnas paboma no meme «d1eKmpocmamuka 1
107 18 VYcnoBus cylecTBOBaHUS MOCTOSIHHOIO AJeKTpudeckoro Toka. IC. 1
Conporusnenue. Cuna Toka.
Hanpsbxenue.
108 19 Jlabopamopnan paooma «H3mepenue cuivl moxka u HANPANCEHU) 1
109 20 Pemenue 3a1a4 mo Tem «3akoH OMa I ydacTKa IS 1
110 21 Jlabopamopnas paboma «H3mepenue 21eKmpuiecko2o conpomueienus ¢ 1
HOMOUBIO OMMEMPa»
111 22 3akoH OMa 11 TOJTHOM 3JEKTPUUYECKOHN LEnn 1
112 23 Pemenne 3amay o tem «3axoH OMma 11 ITOJITHOM IIETIN 1
113 24 Jlabopamopnas paboma «Hzmepenue 3/[C u HympenHe2o conpomueieHus 1
UCTOYHUKA MOKAY
114 25 [TocnenoBarenbHOE M MApaUICIbHOE COSTMHEHHS TIPOBOTHUKOB B 1

3HeKTquCCKOﬁ HCIIHn




115 26 [TpaBuna Kupxrodga 1

116 27 Pemenue 3ama4 no teme «lIpaBuna Kupxroga» 1

117 28 Pabota 1 Mo1HOCTh TOKA 1

118 29 DIIEKTPUYECKHUI TOK B METaJJIaX. 3aBUCUMOCTb YACIIBHOTO COMPOTHBIICHHS 1
METAJIJIOB OT TeMiiepaTypbl. CBEpXIPOBOIUMOCTD

119 30 DIIEKTPUUYECKUI TOK B paCTBOpaxX M pacijiaBax 3JIEKTPOJIUTOB. 3aKOH 1
AJIEKTPOJIN3A. DIEMEHTAPHBIN ANEKTPU-YECKUM 3aps]

120 31 Jlabopamopnas paboma «Onpedenenue 3apsoa 0OHOBAIEHMHO20 UOHAY 1

121 32 DJneKTpuuecKuil Tok B razax. [lna3ma 1

122 33 DIIEKTPUUECKHI TOK B BaKyyMe. DJIEKTPOH 1

123 34 DNEeKTpUUECKUid TOK B MOIynpoBoAHHKaX. COOCTBEHHAs U MpUMECHas 1
MIPOBOIMMOCTH TTOTYIIPOBOTHHKOB

124 35 [TonynpoBoHUKOBBIH 110, [oyrpoBOAHUKOBBIE TPUOOPHI 1

125 36 Konmponvnaa paboma no meme «3aK0Hbl HOCHOAHRHO20 MOKA» 1

MaruuTtHoe noJie. 20 yacos

126 1 MarauTtHoe B3auMojieicTBue TOKOB. MarauTtHas uaaykius. Cuna Ammepa 1

127 MaruutHoe nose Toka. [IpuHImn cynepno3suuuy MarHuTHBIX MOJIEH 1

128 3 Jlabopamopnas paboma «Habarodenue oeticmeus MacHUMHO20 NOJisi HA MOK 1
»

129 4 Pemenue 3amau mo teme «3aKoH AmIiepay 1

130 5 Cuna Jlopenna 1

131 6 Pemenue 3apau no reme «Cuina Jlopenuay» 1

132 7 MaruuTHbIE CBOMCTBA BEIECTBA 1




133 8 DIIEKTPOU3MEPUTEILHBIE TPHOOPHI 1
134 9 DNEeKTPUYECKUN JBUTATEb IOCTOSIHHOIO TOKA 1
135 10 3aKOH 3JeKTPOMAarHUTHOM WHAYKIIMH. MarHUTHBIA MOTOK 1
136 11 Buxpesoe anexkrpuueckoe nosne. [Ipasuio Jlenma 1
137 12 Pemenue 3anau no teme «lIpasuiio Jlenna» 1
138 13 Camounnykuusi. MTHIyKTUBHOCTD 1
139 14 Pemenue 3anad no reme « IHIYKTUBHOCTH 1
140 15 JlaboparopHas padota «/3MepeHre HHIYKTUBHOCTH KaTYyLIKK» 1
141 16 DHeprus MarHUTHOTO OIS 1
142 17 Pemenue 3ana4 no teme « HEprusi MAarHUTHOTO TIOJIS» 1
143 18 DNEeKTPUUECKUN FreHepaTop MOCTOSIHHOTO TOKa 1
144 19 MaruuTtHas 3anuch uHGopMauu 1
145 20 KonrtponsHas padora no reme «MarHuTHoe mnosie. DeKTpoMarHuTHast 1
WHTYKITHS
Pu3nyecKHuil MPaKTHKYM
146 1 [TpaxTiueckas padota Ne 1 « IIpoBepka MocTOSHCTBA OTHOIIEHUS YCKOPEHUMN 1
JIBYX T€J ITPHU UX B3aUMOJICHCTBHM
147 2 [IpakTuueckas padora Ne 2 «CpaBHEHHE MacC B3aUMOACHCTBYIOLINX Te» 1
148 3 [Mpaktdeckas padora Ne 3 «M3ydeHne 3aKk0HA COXpaHEHHS UMITYJIbCca TIPU 1
yIIPYroM yJape IapoB»
149 4 [TpakTuueckas padota Ne 4 «CpaBHeHHe pabOThI CUIIBI YIIPYTOCTH C 1
U3MEHEHHEM KUHETHYECKOIN SHEPTHH Teslay
150 5 [TpaxTrueckast padota Ne 5 «/3ydeHne cBOOOAHBIX U BHIHYXKJACHHBIX 1

KOJIEOaHUI»




151 6 [TpakTrueckas padora Ne 6 «HabmoaeHrne OpOyHOBCKOTO JBHYKEHHUS B 1
KHUJIKOCTH»
152 7 [TpakTrueckas padota Ne 7 «M3mMepeHne OTHOCUTEIBLHOMN BIQKHOCTH 1
BO3/IyXa»
153 8 [TpakTuueckas padota Ne 8 «M3mepeHne MOBEPXHOCTHOTO HATSYKEHHUS BOJIBI 1
METOJaMH OTpPbIBA Karesb U MOTHATHS KHUJIKOCTH B KaIMJUISIPE»
154 9 [TpakTrueckas padota Ne 9 «MccnenoBanue paspsga KOHACHCATOpa U 1
MU3MEPEHHUE €r0 AIIEKTPOSMKOCTH
155 10 [Tpaktuyeckas padora Ne 10 «3mepenue remmnepaTypaoro kodddunuenra 1
COIIPOTHUBIICHUS] METTN»
O6o6maro1iee NOBTOPEHHE
156-159 1-4 [ToBTOpenue no TeMe «OCHOBHBIE MMOHATHS U 3aKOHbI MEXAHUKU» 4
160-161 5-6 [ToBropenue 1o Teme «OCHOBBI MOJNEKYIISIPHO-KHHETHYECKON TEOPUI) 2
162-163 7-8 [ToBTopenue mo Teme «OCHOBBI TEPMOIMHAMUKI 2
164-167 9-12 | IloBTOpeHue no TeMe «DIEKTPUUECKOE TOJIE» 4
168-170 13-15 | IloBTOpeHue mo treme «MarHUTHOE MOJIe» 3
11 kaacc
DJIEeKTPOMarHuTHbIEe KoJie0aHusi U BOJIHBI.(77 4acoB)
DJIeKTPOMATrHUTHBIE KoJieOaHus U pu3nvYecKre OCHOBBI JIeKTPOTeXHUKH  (204)
1 1 ["apmonnueckue KonebaHusl. 1
2 2 Crnoxenue xonebanuii. Herapmonuueckue koneOaHus. 1
3 3 Koneb6arenbHblil KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHs 1
4 4 CoOcTBeHHas 4acToTa 3JEKTPOMAarHUTHBIX KOJIeOaHUI B KOHTYpE 1




5 5 ABtokonebarenbHbIN reHepaTop. HesaTyxaromue 31eKTpoMarHuTHele
KoyieOaHus

6 6 BriHyX1eHHBIE 3JIeKTpOMarHUTHBIE KosieOanus. [lepeMeHHbIN TOK.

7 7 JleiicTByrolliee 3HaUEHNUE CUIIBI TOKA U HAIPSKEHUS! AKTUBHOE
COIIPOTHUBIIEHUE

8 8 Karymika B nenu nepeMeHHOro Toka. MIHIyKTHBHOE CONPOTUBICHUS

9 9 JlaboparopHas padora Nel«M3mepeHne MHAYKTHBHOIO CONPOTHBJICHUS
KATYIIKH»

10 10 Konaencarop B uenu nepeMeHHOro Toka. EMKOCTHOE COpOTHUBIIEHHUE.

11 11 Jlaboparopnasi padora Ne2«3mepeHue CHJIbl TOKA B eI MEPEMEHHOI0
TOKA C KOHJAEHCATOPOM

12 12 3akoH OMa AJIs1 2JIEKTPUYECKON LIENU IEPEMEHHOIO TOKa

13 13 MOIHOCTD B LIENH IEPEMEHHOTO TOKA

14 14 Pe30HaHC B 21IEKTPUYECKUX LETISIX IEPEMEHHOIO TOKa

15 15 Pemenue 3amau o teme «3akon OMa JIst IIENU IEPEMEHHOTO TOKaY

16 16 Tpancdopmarop

17 17 JlabopaTopnasi paGora Ne3 «OmnpeneJieHue Yucjia BUTKOB B 00MOTKe
TpaHncopMaTopa»

18 18 [lepenaya 1 UCTIONB30BaHUE IIEKTPHUIECKON YHEPTUN

19 19 Pemenue 3amau no treme «Tpancdopmarop»

20 20 KonTpoJsibHasi paboTa « DJIeKTPOMarHuTHbIe KoJieOaHus U pusnyeckue

OCHOBBI 3JICKTPOTCXHUKW>




JIeKTPOMATHUTHBIE BOJHbI M (pu3HYecKHe OCHOBBI pagnoTexHuku (104)

21 1 OTKpBITHE U TeHEPALINS AIEKTPOMAarHUTHBIX BOJIH.
22 2 OTtpakeHue U MPEIOMIIEHHUE DIEKTPOMArHUTHBIX BOJIH
23 3 HNHTepdepeHius 371eKTPOMarHuTHBIX BOJTH
24 4 Judpakius ¥ moJsspu3anus 3JIeKTPOMarHUTHBIX BOJTH
25 5 Oddext Homnepa
26 6 Pewmenue 3amay 1o
27 7 [punnun paanoreneGoHHOM CBI3U
28 8 TeneBunenue. PazBurue cpencTs CBs3H.
29 9 Panuoactponomust
30 10 KontpoabHasi padora «JJIeKTPOMAarHMTHBIE BOJHBI M (PU3HYeCKHE
OCHOBBI PAIHOTEXHUKM
CaeTtoBble BOJIHBI (154)
32 1 OnekTpoMarHuTHas npuposa ceera. CKopocThb CBeTa
33 2 Wntepdepennus ceera. KorepeHTHOCTS.
34 3 [Ipumenenue uaTephepeHIn
35 4 Pemenue 3amau
36 5 Judpakmus ceeTa




37 6 Hudpakuuonnas pemerka. ['onorpadus 1
38 7 Jla6opaTopnasi pa6ora Ne4 «OueHka JJIMHBI CBETOBOI BOJHbBI 110 1
HA0II0IeHHI0 TH(PpPaKIUK CBETA OT IIEJIH
39 8 Pemenue 3amaq 1
40 9 Jla6opaTopnasi pa6ora Ne5 «OnpeejieHne CNeKTPAIbHBIX TPAHMIL 1
YYBCTBHTEJbHOCTH YeJI0BEYECKOIo IJ1a3a»
41 10 ['onorpadus 1
42 11 Jlucniepcus cBeTa 1
43 12 [Tonstpusanus cBera 1
44 13 CreKTp 2JIeKTPOMArHUTHBIX U3JIy4E€HUN 1
45 14 Pemenne 3amau 1
46 15 KonTposbHas pabora no teme «CBeToBbI€ BOJIHBD) 1
Onrtuka (164)
47 ITpunnun depma. 1
48 3aKOHBI MPEJIOMIICHUS U OTpakeHHs1 cBeTa [lomHoe oTpakeHue. 1
49 3 Perenue 3anau 1
50 4 3epkaina. 1
51 5 Pemenue 3aau. 1
52 6 JIunzel. @opmyria TOHKOH JTUH3BIL. 1
53 7 Pemenue 3amau 1




54 8 Pemenue 3amau 1
55 9 ['ma3 xak onTuyeckas cucrema 1
56 10 Pemienue 3anau 1
S7 11 CBeTOoBBIC BEJIMYUHBI 1
58 12 Pemenue 3anau 1
59 13 OnTuueckue npudopsl 1
60 14 Pemenue 3amau 1
61 15 [ToBTOpenwue. Pemenne 3amay. 1
62 16 Kontpoabnas padora no reme «Onruka» 1
JJ1eMeHThI TEOPUHM OTHOCHTEJIbHOCTH (6 YacoB)
63 1 [IpenensHOCTH M A0COMIOTHOCTH CKOPOCTH cBeTa. [IprHIMT 1
oTHocuTenbHOCTH. [TocTynaTel ciennanbHOM TEOPUH OTHOCUTEIBHOCTH
64 2 . IIpocTpaHcTBO M BpeMs B ClIEUAIBHON TEOPUH OTHOCUTENBHOCTH. 1
65 3 OHeprus, UMIYJIbC U Macca B PEISTUBUCTCKON TUHAMHUKE 1
66 4 PensTuBucTCKME 3aKOHBI COXPAaHEHHUS 1
67 5 3aKOH B3aMMOCBSI3M MAacChl U SHEPTUU /ISl CUCTEMBI YACTHUIL 1
68 6 KonTpoJsbHasi pabora mo teme «JIeMeHTbI TEOPUH OTHOCHTEJIBbHOCTH» 1

KBanToBas ¢pusuka (514)

CeeTtoBble KBaHTHI (94)




69

I'unoresa Ilinagka o kBaHTax.

70 Pemenue 3amau
71 doroaddexr. YpaBHenue DitHmrerina as Gotodddekra.
72 Pemenue 3amay o reme «YpaBHeHue DWHIITEHHA 11t poTodhPerTar
73 ®otosnementsl. [Ipumenenue pororddexra
74 XUMHUYECKOE IEVCTBUE CBETA
75 CseroBoe naBienue. mmynbsc poToHa
76 OnbITEl OOHAPYKUBAIOIINE KOPIYCKYIISIPHBIE CBOMCTBA CBETA
77 KonTpoJsbHas pa6ora no treme «CBeToBble KBAHTHD)
®u3uka aroma (13 4)
78 Jloka3aTenbCTBO O CIIOKHOM CTPYKTYpE aTOMOB . S 1epHast MOJelb aToMa.
79 KBanToBsie mocrynarsl bopa.
80 OOBsicCHEHHE TIPOUCXOKICHUS TMHEWYATHIX CIIEKTPOB
81 Pemenue 3amau no reme «KBanToBbie mocTynarsl bopay
82 Oneitel ®panka u I'epua.
83 BonHoBBIE CBOICTBA YacTHUIL BEIIECTBA
84 CooTHoOIlIEHHE HEONPEeNEeNEHHOCTEN
85 OneMeHThl KBaHTOBOI MexaHuku CIIUH 3JIeKpoHa.




86 9 MHOT0371€KTPOHHBIE ATOMBI
87 10 ATOMHBIE M MOJICKYJISIPHBIEC CIIEKTPBI
88 11 Jlazep
89 12 [ToBTOpenue. Pemenne 3amay.
90 13 KonTpoJsbHasi paGoTa mo teme «®U3HKa aTOMa»
duszuka aroMHoro siapa (184)
91 1 ATOMHOE SpO.
92 2 CocTaB aTOMHBIX S7IEp.
93 3 Hyxnonunas moaens sapa. SlnepHsie CHIIbI DHEPrHsl CBS3U Sapa
94 4 SnepHble cIEKTpBI
95 5 PannoakTBHOCTE
96 6 3aKoH paJi0aKTUBHOTO pacnaaa. CTaTUCTHYECKHU XapaKTep MpoIecCCOB B
MHUKPOMHPE.
97 7 Pemenue 3amad no reme «3aKOH paIMOAKTUBHOTO pacriaiay
98 8 CBoiicTBa MOHM3UPYIOMIUX H3TyYCHUH.
99 9 Bo3zneiicTBrue HOHU3HPYIOIIETO U3TydeHUs Ha YesloBeka. Perenne 3amad.
100 10 MeTto1bl perucTpalii HOHU3UPYIOLINX U3ITy4EeHUN
101 11 S nepHble peakuuu




102 12 Pemenue 3amau o teme «SlnepHbie peakium 1
103 13 LlenHble siaepHBIE peaKuu 1
104 14 SAnepHslii peakTop 1
105 15 Snepnas sHepreTuka. TepMosiIepHbIi CHHTES. 1
106 16 Pemenue 3amay mo reme «TepmosiiepHbIi CHHTE3)» 1
107 17 [ToBTopenue Pemenne 3aqau 1
108 18 KonTpoJsbHasi pa6oTa mo teme «@U3HKa aTOMHOTO SIPA» 1
DJyieMeHTapHbIe YacTHLbI (64)
109 1 YcKkopHuTenu 9acTull. 1
110 2 DneMeHTapHbIe YacTULIbl U aHTUYacTULbl. [IpeBpaliienue 3eMeHTapHbIX 1
YaCTHUIL
111 3 Knaccudukanus sneMmeHTapHbIX YaCTHI] 1
112 4 KBapk# U IJ11OOHBI. 1
113 5 DyH/IaMEHTAIIbHBIE JIEMEHTAPHBIE YACTULIBI 1
114 6 [ToBTOpEeHME 1
Crpoenue u 3Bomtonus Beenennoit (124)
IMpupona tex Coaneuynoii cucrems! (54)
115 1 PazButune npeacrasienuii o ctpoennu Beenennoil. MeToasl ucciienoBaHus 1
Bcenennon.
116 2 [Tnanets CoTHEYHOM CHUCTEMBI M UX CITyTHUKHU. 1




117 3 Maunbie Tena CoTHEUHON CUCTEMBI 1

118 4 Comnniie 1

119 ) [Ipoucxoxnenre CoaHEUYHOU CUCTEMBI 1

3Be3ablI U 3Be3/IHbIE CHCTEeMBbI(74)

120 1 duznyecKkue XapakKTepUCTUKU 3BE3]. 1

121 2 DBOJTIOIHS 3BE3]] 1

122 3 CrpoeHue ranakTuKu 1

123 4 MeraranakTuka. 1

124 5 Pacmupsiromasicst Beenennasi. 1

125 6 [Ipoucxoxnenue u 3Bosonus Beenennoil. 1

126 7 Koutpoasnas padora no reme «Ctpoenue u 3BoJiionusi Beesennoi» 1

®OuznpakTukym (12 )

127 1 [Tpaktnyeckas pabora Ne 1 «M3ydenue 3akoH Oma Juis eNH EPEMEHHOT0 1
TOKA »

128 2 [Tpaktuyeckas padora Ne 2 «M3ydyenue paboTsl TpaHchopmaTopar 1

129 3 [TpakTudeckas padota Ne 3 «OnpeneeHne JUIMHBI CBETOBOM BOJTHBI 1

130 4 [TpakTuueckas padota Ne 4 «OmnpeneneHne CKOpOCTH pacpoCTpaHSHUS 1
AIIEKTPOMATrHUTHBIX BOJIH)»

131 5 [Ipaktuueckas padota Ne 5 «OnpeseneHne ITUHbI CBETOBOU BOJHBI 110 1
KosbllaM HeroToHa»

132 6 [TpakTuaeckas padota Ne 6 «Onpenernenne GOKYCHOTO PacCTOSHUS 1
pacceuBaromie JIMH3b

133 7 [TpakTuueckas padota Ne 7 «M3yueHrne MoAeNN TEIECKOIA, MUKPOCKOTIa» 1




134 8 [TpakTrueckas padota Ne 8 «M3ydeHue sBieHUS HHTEPPEPECHITII 1
135 9 [IpaxTuueckas padora Ne 9 «3mepeHre pabOThI BEIX0/1a IIEKTPOHA 1
136 10 [Ipaxtuueckas padora Ne 10 «M3yueHue TIOMUHECHEHTHOMN JTaMITbD) 1
137 11 [TpakTrueckas padora Ne 11«KadecTBeHHBIH CIIEKTPAIbHBINA aHATH3) 1
138 12 [pakTuyeckas padora Ne 12 «OnpezneneHue nepruo/ia moxypacmnaia 1
€CTECTBEHHBIX NU30TONOB aTMOC(EPHOTO BO3TyXa»
O6o61maoniee nopropenune(32y)
139-141 1-3 [ToBTOpenue no reMme «OCHOBHBIC MOHATHS M 3aKOHBI MEXAHUKHU» 3
142-144 4-6 [ToBTOopenue no teme «OCHOBBI MOJIEKYJISIPHO-KMHETHUYECKON TEOPHI 3
145-147 7-9 [ToBTOpenue no reme «OCHOBBI TEPMOJIUHAMUKI 3
148-150 10-12 | [ToBTOpeHUE MO TeMe «IIEKTPUUECKOE MOJICH» 3
151-153 13-15 | IloBTOpeHue mno reme «MarHuTHoOe MoJe» 3
154-158 16-20 | IToBTOpEeHHE MO TeMe « DIEKTPOMArHUTHBIE KOJIEOAHMS U BOHBD» 5)
159-160 21-22 | IloBTopenue no Teme «OnTuKa 2
161-167 23-29 | IloBropenue mno teme «KBaHToBas (puznKa» 7
168-170 30-32 | O6oObmarormiee MOBTOPEHUE 3




