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HHOACHUTEJIbHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero obmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbl BocnuTaHuss v KoHunenuuu npenopaBaHus yueOHoro mnpeamera «®Pusmka» B
oOpa3oBaTenbHbIX opranuzauusix Poccuiickoii ®enepanuu, peanu3yrOLUMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO IIOCIIEOBATEIbHOCTh M3YyYEHUS TEM U pa3felioB yuyeOHOIo
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesd. [Iporpamma mno Qusuke pgaér
IpEeCTaBICHNUE O LENAX, COAEpKaHUM, OOIel cTpareruu oO0y4eHHUs, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKK yrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aqaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUI MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4yarollMMCsi, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo QusMke ONpenenstoTcs IUIaHHUpyeMble pe3yJbTaThl OCBOEHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HayduHO-MeToH0I0THYecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pPe3ysibTaTaM O0yYaroIluXcs,
OCBOMBILIKX MPOrpaMMy 1o (U3MKE HAa YPOBHE CPETHETO 00IIero oopa3oBaHMs Ha yriIyOJIEHHOM
YPOBHE, SIBIIIETCSA CUCTEMHO-AEATEILHOCTHBIN MOAXO.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHBIE PE3YJIbTaThl IO rojilaM 00yUeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[TporpamMa mo Qu3uKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPUECKYIO WHHUIMATHUBY YyUUTENeH W
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
npenojiaBaHuio (U3UKKM Ha YriyOJIEHHOM YPOBHE NpPU YCIOBUU COXPaHEHHs 00s3aTeIbHOMN
YacTH COJIEP KaHUA Kypca.

®dusnka Kak HayKa 0 HauOoJiee 00IMMX 3aKOHAX MPUPOJIBI, BBICTYIAs B KAYE€CTBE yU4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XuMHel, ouonoruen, gusmdeckoit reorpadueit u acrpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenansio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU CBOWcTBaMU. M3yueHue (U3MKH BHOCUT OCHOBHOM BKJaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydvaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBITOJHEHUH UMH YUEOHBIX UCCIICIOBaHUM.



B ocHOBy kypca (u3uKH Ha YPOBHE CpeIHEro o0IIero oOpa3oBaHMs MOJIOKEH PsII UIEH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE TYMAHUTAPHOTO
noTeHnuana (GU3NIeCKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IperonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TE€XHHYECKHUX M TEXHOJIOTUYECKUX MPUI0KEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs MNOCPEICTBOM BBEICHUS HIIEMEHTOB COJEpIKaHUS,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHnue cojepkaHusl IPOrpamMMbl 10 (PU3UKE JTOJKHO ObITh NOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpomecca. [y  yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YUYEHHUYECKOr0 SKCIEPUMEHTa, BKIIIOYAIOIIET0 (PPOHTAIbHBIE YYEHHUYECKHE OIBITHl MpHU
U3y4eHHUM HOBOIO MaTepuana, JlabopaTropHble paboTel U palboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu pU3ndecKoro rnpaktukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaXJIOM M3 3THX KjaccoB. BTopoil cnoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTaMy MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE HCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpPaKTUKyMa Mpe/ICTaBlIeHa eAUHBIM NepeuyHeM. BoIOOp TeMaTHKH 7Sl 3TUX BUIOB YUEHHUYECKHX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
o0ecrieynBaeTcsl OBJAJIEHUE OOYYAIOUIMMHCS YMEHUSIMU TPOBOAMTH NpsSMble U KOCBEHHBIE
U3MEpPEHUs, HCCIEOBaHUs 3aBHCUMOCTEH (M3MYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 3a/laud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHTETOM SIBISIFOTCS 3alaHusl Ha OOBSCHEHHE/TIpeCcKa3aHHe
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMme no (u3MKe yYeHHUYECKHX OMBITOB, TAOOPATOPHBIX paboT U pabOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
busnKe KIIOYEBBIX JEMOHCTpAlUMil /AJisi UCCIENOBAHMS H3y4aeMbIX SIBICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacuéTe OJHOIO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU IENISAMH U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dopMupOBaHUE YMEHUH OOBSACHATH SIBJICHMSI C UCIOJIb30BaHUMEM (PU3NYECKUX 3HAHUN U
HaYYHBIX JOKa3aTeNbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU s Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlICHUU.

Jloctuxkenune 3TuUX Iieliell oOecriedrBaeTcsl pelIeHHeM CIEAYIOUMX 3aJad B Ipoliecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHsIX, BKIIIOYAs] MEXAHUKY, MOJIEKYJSPHYIO (U3UKY, JIEKTPOAUHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHUE YMEHUI IPUMEHSATh TEOPETUUECKUE 3HAHUSA 111 00BACHEHUS (PU3HMUECKUX
SIBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIeHUs Pa3IMYHbIX 33134 C ABHO 33JaHHOH (U3NYECKON MOJIENbIO,
3aja4, MO/pPa3yMEBAIOUINX CaMOCTOSATEIbHOE CO3JaHME (PU3UUYECKOW MOJEH, aJIeKBaTHON
YCIIOBUSIM 3aJ]a4, B TOM YHCIIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX IPOLIECCOB, UX BIMSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBEACHUSA (PUIUUECKUX
HKCIIEPUMEHTOB, aHajllu3a W UHTepIpeTanud HWHGOpMalKU, OIpeneseHHs] JT0CTOBEPHOCTH
MIOJIyYEHHOTO PE3YyJIbTaTa;

CO3JJaHUE YCJIOBUM U PAa3BUTHUs YMEHUH IPOEKTHO-UCCIIEI0BATEIbCKON, TBOPYECKOMN
JeSITEIbHOCTH;



pa3BUTHE MHTEPEca K cepam nmpodhecCuoHaTBHOM IS TEIIbHOCTH, CBI3aHHOMN C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YyYEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIENUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha u3yuenue ¢usuku (yriyOonéHHBIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAas Hayka o npupoje. HayuHblii MeTOA MO3HAHHMS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHus Npupoasl. Habmonenue u skcriepuMeHT B
buzuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AATUUKOBBIE CHCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUN M MPOLECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPIOE TEI0, HIeanbHasl )KUKOCTh, HICATbHBIN T'a3, TOUCUHBIH 3apsan). [ unoresa. ®uznueckuit
3aKOH, I'PAaHULIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHue cuiibl TOKa M HaNpsOKEHUS B LENHM IOCTOSHHOIO TOKa IpPH IIOMOIIU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpUNIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe naBwkeHuE. OTHOCHUTENBHOCT MEXAHWYECKOro ABMKeHHdA. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHaT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobOomHoe majeHue. YCKopeHue CBOOOTHOTO mMmajeHus. J[BumkeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHHSI MaTepHaIbHOM TOUKU
OT BPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m dactora oOpamienus. lleHTpocTpemurtensHoe (HOpMaIbHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps/I0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepelaun, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CriocoObI uccae10BaHus ABIKCHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MepeHe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHUH C UCTIOIB30BAHIUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUKEHHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
cHUcTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHEHHOM PABHOYCKOPEHHOM JBH)KCHUU IO
HAKJIOHHOM IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEHI0BAaHO MCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yueHne OBMXKEHUS Teja, OpOIMIEHHOTO TOPU30HTAIBHO. [IpoBepKka rumoTe3sl 0 MpsiMOn
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHepunaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHOM TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbBIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuiia conpoTUBIEHUS MPU IBUKEHUM Tela B KUAKOCTU WM Tasze, e
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MACCHI Tea
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena nmpu yckOpeHHOM NMOABEME U TIAICHUN.

[leHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS IIOKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI ITPH JBMKEHUHU OpycKa 110 HaKJIOHHOM IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MACCBHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOMW IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpROe Teno. [locTynarenbHoe U BpallaTenbHOE IBUKEHUE TBEPAOTO Tea.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeycToiunBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

HccnenoBanue ycl0BUN paBHOBECUS TBEPAOTO TeEJA, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHBIX ToueK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMITynbC CHIIBI M1 U3MEHEHHME UMITYJIbCa TENA.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTrepualbHON ToukH. IIpencraBieHne o COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MoHOCTb CUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

IToreHnnanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. IlorennumansHas
SHEPrusl ynpyro neGpopMHpOBaHHOW NpYyKUHBI. [loTeHIMaNbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM moue. [loTeHnuanbHas dHeprusa Tena B IPAaBUTALMOHHOM I10JI€ OJHOPOJHOIO
n1apa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeTbst KOCMUUYECKask CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM [ UACAIbHOM KUJKOCTH KakK CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAIBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepeHre KNHETUYECKOM YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MTOTEHIUAIBHOM SHEpIUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne paboThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeopUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopnenp uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOpWH: YACTHUIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs3p MeEXIy [aBJIEHUEM U CpPEAHEW KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOTO JBMKEHHUS MOJIEKYJl HJAealbHOro Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJSpPHO-
KMHETUYECKOW TEOpUH HJI€aTbHOIO ra3a).

CBsi3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOW DHEPrueH MOCTyNaTeIbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuueckue yCTpoilcTBa M TEXHOJOTMUECKHE IIPOLECCHl: TEPMOMETp, OapomeTp,
MOJy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padbomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIY
ropsiuei U X0JIOJAHON BOJOM.

V3ydyeHrne W30TEpPMHUYECKOro TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOM
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepmoanmHamuueckast (TH) cucreMa. 3agaHue BHEIITHUX YCIIOBUH s
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume u  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEIHHE 3HAYEHUS BEJIWYWH, ONMKCBHIBAIOIINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpPOU3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuAeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
TOM MOJENU: HU3Kasg KOHUEHTpalUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DnemeHTapHas paboTa B TepMOAMHAMUKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl 6e3 coBepieHus padoTel. KOHBEKIHS, TETUIOMPOBOIHOCTD, U3ITyUYCHHE.

KonuyectBo Temnorel. TermnoéMkocTh Tena. YAelbHass W MOJSpHass TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoauHaAMHUKU. BHyTpenHsist sHeprusi. KonudecTtBo TermioTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSTHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIUT EIUHCTBEHHAs aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3ak0H TEpMOAMHAMUKHU JJII HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO MEPENATH
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpuniune! geiictBus TermnoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII1/. [ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKPYKaIoIle Cpebl.

TexHuueckrne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TMapoBas TypOWHA, TONYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BRIPAOOTKH «TEIUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHEHHE yJIETbHBIX TEIJIOEMKOCTEHN BEILIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. lVcnapeHue u KUMNeHUE. YJeibHas TEIuioTa
napooOpa3zoBaHMUs.

Hacpiiennsle U HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBneHue u KpucTau3amus. Y aelbHas TerioTa miaBieHus. Cyomumanus.

Hedopmaruu tBEpHoro Tena. Pactsbkenune u cxxarue. Crnsur. Monyne HOnra. Ilpenen
yrapyrux aedopmaruii.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACIIUPEHUS
Ten (Ha KAYeCTBEHHOM ypPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEPEX0ax.

YpaBHEeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsmKeHHE. KodgduimeHT moBepXHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. /aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyia Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHME TMPOLECCHl: KUIKUE KPUCTAIUIBI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3Mmepenne cuiibl MOBEPXHOCTHOTO HATSYKEHHUS.



OnBITEI ¢ MBUIBHBIMH IUIEHKAMU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

W3y4eHne CBOMCTB HACHIIICHHBIX I1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapOB B IIOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallMi pe3NHOBOr0 00paslia OT NPUIIOKEHHON K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tea U €€ MposBIEHUA. DJIEKTPUYECKHUM 3apsn. [IBa BHIA 3JIEKTPUYECKHUX
3apsanoB. [IpOBOIHMKM, IUANEKTPUKM M IOJYNPOBOJHUKH. OJIEMEHTAPHBIA SJIEKTPUUECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBrue Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTpudeckoro nosst. OHOPOIHOE INEKTPUUYECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[TorenunanpHass ~ dHEprus  3apsga B DJIEKTPOCTATHYECKOM  IIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wéMmy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEYHOHM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IPOHUIIAEMOCTh BEIIECTBA.

Konnmencarop.  DNeKTpoEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuYecKkrne yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



YCTpolcTBO M MPUHLIMI ACHCTBUS AIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX IApUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

OueHka cu1 B3auMOJEICTBUA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsPKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSOKEHHs) TMPH  [OCIEAOBATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PeE3UCTOp.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS IOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa JJ1 y4acTKa LEMH.

DJIEKTPUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHBI U IUIOUIaJM TONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONPOTHUBIICHUE
BEIIECTBA.

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH J[xoynsa—JIenna.

MOIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTb, BbIIEIsieMasi Ha PE3UCTOpE.

OJIC u BHYTpEeHHEE CONPOTHUBJICHHE HMCTOYHMKA TOKa. 3akoH Owma s TOJIHON
(3aMKHYTOM) 27eKTpruecKoi nemu. MoIHocTh ncTOYHNKa Toka. KopoTkoe 3aMbIkaHHe.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAPSDKSHHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS TPU TOCTOSSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OnI coeqrHEHUST UCTOYHUKOB Toka, DJ[C Oartapeii.

HccnenoBanue pa3sHOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHIIBI TOKa
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezenia u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B IICMH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B 3JEKTPOJIMTAX. DJIEKTPOIMTUUYECKAs AMCCOLMALMS. DIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OnexTpudeckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TNPUOOPOB W KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  Qu3uueckux BenuuyuH. OlLieHKa TpaHuIl
MOTPEIIHOCTEH.



[IpoBeneHre KOCBEHHBIX W3MEPEHUH, WCCICIOBAHUNM 3aBUCUMOCTEH  (U3HMUECKUX
BEJIMYMH, MPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEpXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKW, OHOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, MO/ICIIb, U3MEPEHHE, MTOTrPEIIHOCTH U3MEPEHUH, U3MEPUTEIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUTMBA ISl BHIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPIHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAIIS, TAIbBAHUKA, HJICKTPOHHAS] MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHue IBUKEHHUM C UCMIOIB30BAHUEM MEXaHU3MOB, YUET CYyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCIIOJIH30BaHUE 3aKOHOB COXPAHEHUS MEXAaHUKU B TEXHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  J3JEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHmTHoe IoOJe€.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1ojie IPOBOJHHKA C TOKOM (IPSIMOTrO MPOBOJHHMKA, KAaTyIIKU U KPYrOBOTO
BUTKA). OnbIT Dpcresa.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOJAYJb. JI[BUKEHHE 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHYECKHE yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTApHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa J5uHUN MarHUTHOM MHIYKIUM MOJS JJIMHHOTO IPSAMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BukKeHUs MydKa 3JI€KTPOHOB B MArHUTHOM I10JIE.

[TpuHIMN neCTBUSA 3IIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS IOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHUTHOM MHAYKIMH. [loTOok BekTopa MarHuTHOM MHAyKuuu. DJC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylmika HMHAYKTHBHOCTM B IL€NM IOCTOSHHOTO TOKa. SIBineHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHudyeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCH: HWHAYKIMOHHAs IIeYb,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd IC HHIAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
IIOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenosanue 3aBucumoctu J/1C caMOMHAYKIIMU OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEH MEKTPOMAarHUTHOIO TeHepaTopa.



Pa3pnen 5. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe oOmnucaHue (3aKOH COXpaHEHUS  MEXaHWYecKol sHepruum). BeiBox
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. I[lepnoa Manbix cBOOOAHBIX KOIEOaHUH MaTEMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKONIEOAHHUS.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

Habumronenne He3aBUCHMOCTH MEpHO/ia MaJIbIX Kosie0aHUH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyXaImuX KOJICOAHNUH U 3aBUCUMOCTH TEPHOAa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
npeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KOJIEOaHUAX TPpy3a Ha IPYKUHE.

HccnenoBaHue BHIHYKIEHHBIX KOJICOaHHIHA.

Habmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha yIIPYroM IMOBECe.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexmpomaznumnule Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebarenbHOM KoHType. ®opmyna Tomcona. CBsi3p aMIUMTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTYION CHUIIBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJebaTeTbHOM KOHTYpE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHus. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3TUIHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHU.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenada U noTpeOiIeHUe IEKTPUIECKOM
SHEPIUH.



OKOJIOTMYECKUE PUCKU TPHU MPOU3BOJACTBE JJIEKTpOdHepruu. KynbTypa HCIONb30BaHMS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeaay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOaHUN OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTyXalIIUX JIEKTPOMArHUTHBIX KOJeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX1eHHBIE CHHYCOHIaTbHbIE KOJIEOaHMUS.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaeaoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

Habmtoienue 3neKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoAobHBIE
BosIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs M AjduHaA BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, HTeppepeHns U udpakius.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIy4EHHUs JJIEKTPOMAarHUTHBIX BOJIH. B3amMmuas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH:  OTpaXX€HHE, MpEIOMJICHHE, MOJsIpU3alus,
uHTephepeHIMs U AU(PaKIHSL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNEBUICHUS. Paqnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHUE OMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Oo6HapyxeHrne HHPPAKPACHOTO U YIBTPAPUOIECTOBOTO U3ITyICHHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE pacIpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IIIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjesna
JIBYX ONTUYECKUX CPEI.

Xon myueit B mpusme. ucnepeust ceera. ClioxkHBIM coctaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIUH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeIsl MPETOMIICHHS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaroras cnocodHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCUMYMOB W MHHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHITUOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TIpH MaJleHUA MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpOMCTBA W TEXHOJOTMUECKHE MPOLECChl: OYKH, JyNa, MEePUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIIOCKOMApAILIETBHYIO TUIACTHHY U TIPU3MY.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BeTOB TOHKUX IIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmronenue noisipu3anuu cBeTa.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopmnuie pabomoi, PAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO N3TYICHUS Ha IBYX LIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAIbLHONH T€OPUU OTHOCHUTEIbHOCTH.

['paHuIIbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHUe
JUINHBI.

OHeprust U UMIYNbC PEAATUBUCTCKOM YaCTUIIBI.

CBsI3b MacCHhI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUs TIOKOSI.

TexHUYecKkne YCTPOWCTBA M TEXHOJOTMYECKHE MPOIECChl: CIYTHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VYyeHn4eckuit HIKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIoOBOE W3NIydYeHHE (M3IIy4eHHE aOCONIOTHO YEPHOro Tena). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otosdpdext. Onbitol A. I'. CroneroBa. 3akoHbl poTodddexTa. YpaBHeHHEe DHWHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBneHne cBera (B YaCTHOCTH, MJaBJICHWE CBETa HAa aOCONIOTHO TIOTJIOMIAIOIIYIO M
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonubel ae bpoitnsa. Jlniuna BonHbl ne bpoiisis 1 pazMepsl
o0nacTu  JoKanu3auMM  JBHWXKylleiics dactuupl. KopmyckyssipHO-BOJHOBOW — Tyaiau3M.
Judpakius 3IeKTPOHOB HA KpHUCTaJIIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuuyeckue ycTpolcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOJIYIPOBOAHUKOB OT OCBEIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue ¢poropesnucTopa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [maneraprast moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXOJEe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHI: CHEKTPAIbHBIA aHAIN3
(cTIeKTpOCKOI), J1a3ep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. Qusuka amommnoz2o A0pa u 31eMeHMAPHLIX Yacmuy,.

Hyxnonnas monens simpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe ducio sjpa.
N3oTomnsl.

PagnoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
W3JIy4CHHUE.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznydenus. Jlozumerpus.

DOHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT maccol spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPIeTUKHU.

Mertonbl perucTpauyy U UCCIEI0BAHNS JIEMEHTAPHBIX YaCTHULL.



dyHaaMeHTAIbHBIE B3auMOAEHCTBUA. bapnoHbl, Me30HbI U JienToHbI. [IpencraBieHue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

W3ydenue noriomnieHus 6eTa-4acTul] aTFOMHUHACM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. llpukinagHoe W MHUPOBO33PEHUECKOE 3HAUYEHUE
actpoHoMud. [IpUMEHUMOCTh 3aKOHOB (U3UKHA I OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcciieqoBaHUN. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé31H0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBUKEHUE.

ComnneyHas cuctema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE3/1.

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOM IMOCJIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE31 TJIABHOM  MOCJENOBaTeNbHOCTH. BHyTpennee crpoenue 3BE34. CoOBpEeMEHHbBIE
MIPEACTABIICHUS O IPOUCXOKACHUH U 3BOOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxxenune Conuua B ['anaktuke. Turbl
rajakTuk. Pagnoranaktuku u kBazapbl. UEpHBIE IBIPHI B sIAPAX TaTAKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkToBoe n3inyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

HabGmionenust  3BE3mHOrO HebGa  HEBOOPYKEHHBIM  IJ1a30M C  HCHOJIB30BaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW i1 ONpeAeNieHUs TOJOXKEHUS HEOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHs U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH ¥ 3BE3HBIX CKOTUICHHH.

Du3nYecKHl MPAKTUKYM.

CriocoOb1 u3MepeHust GU3NMUECKUX BEJIHMYUH C MCIOIH30BAaHHUEM aHAJIOTOBBIX U IHU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TOTPEITHOCTH  HW3MepeHud  ¢dusmyeckux BenuuuH. OIleHKa TpaHUIl
MIOTPELITHOCTEM.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, WCCIEJOBAHUNA 3aBUCHUMOCTEH  (pU3MUecKux
BEITMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMaTUUYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NnoBTOpPEHME.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neiaoB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DIeKTpoauHamukay, «KoneOaHus U BOJHBDY,



«OCHOBBI CHEIUAIBHON TEOpHUH OTHOCUTEIbHOCTWY», «KBaHTOBas (uszmka», «IJIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3uku m acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MIPOTHOCTHYECKON (DYHKIMI (PU3NUECKOi TeopuH, poib (HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yu4€Tom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMdeckas BeIMYMHA, 3aKOH, TCOpHs, HaOIIOICHHE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

Mamemamuka: peuieHre cucteMbl ypaBHeHUI. Tpuronomerpuueckre QyHKIHU: CHHYC,
KOCUHYC, TaHTCHC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHI M HX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

buonozua: snexktpuueckue SBICHHUS B KUBOM Mpupojne, KojeOaTelbHbIE ABMKEHUS B
JKUBOM  TIPUpPOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
AJICKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOMIEH Cpelbl, yJIbTPa3BYKOBas JHMArHOCTHKA B
MEAWIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYecKas CTPYKTypa TBEPABIX Tel,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOMIOCA 3E€MIIH, 3aJIe)KW MAarHUTHBIX pyl, (poTOChEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEeHNE MTOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaaIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoHn, CBU-meus,
yIbTPa3ByKOBasi JMArHOCTHKA B TEXHUKE, MPOEKIMOHHBIA ammapar, BOJIOKOHHAs OMTHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yuyeOHOTro mpeamera «DPHU3UKay JOJKHBI OTpaxarb
TFOTOBHOCTh M CIIOCOOHOCTh OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEH
NO3ULMEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHIMCKOro  0OIIecTBa,
paclIupeHre KU3HEHHOI'O OIbITa U OIBbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HAIPABJICHU!I BOCIIUTATEIBHOM NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPakIaHCKOr0 BOCIIMTAHHUSA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUM OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'O 4JIEHA POCCUICKOIr0 00IIECTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaxX I'Pa’kIaHCKOIo OOILIEeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHu3aluy;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMA MHCTUTYTAMH B COOTBETCTBHHM C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUSA:

® c(pOpMHPOBAHHOCTb POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NaTPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOI0 IIOBE/ICHUS;

e CrNoCcOOHOCTh OLIEHHMBAaTh CUTyallUI0 W TPUHUMAThb OCO3HAHHBIE pELIeHUS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JEATEIIBHOCTH YUYEHOTO;

® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIErO.

ICTETHYECKOT0 BOCTIMTAHMSA:

® HCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAass O3CTETHKY HAy4YHOIO TBOPYECTBA,

npucyuiero pu3nyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO M caMO0Opa30BaHUIO B 00JacTU (PU3UKU
Ha MPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

¢ IUIAHMPOBAHME U OCYLIECTBIECHUE ACHUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HaHUSA
L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;



paciipCHUC OIbITa ACATCILHOCTU 3KOJIOTHYECKOM HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

Cc(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSITENIEHO (DOPMYITUPOBATh M AKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pabOTy B YCIOBHUSIX PEalTbHOIO, BUPTYaJIbHOIO U
KOMOWHHUPOBaHHOTO B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IETh HAYYHOU TEPMUHOIIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HMUECKON
HaYKU;

BJIQJIETh HAaBBIKAMHU Y4EOHO-MCCIIEOBATEIbCKOM W TMPOEKTHON JEeATENIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NICCKOT0 COJICPXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHWSI, €T0 WHTCPIIPCTAIINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3W M aKTyallU3UpPOBATh 3aJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOIUTh apryMEeHTBl [UIsl JO0Ka3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33/]a4i B 00pa30BaTENbHOMN JIEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIZIBUT'aTbh HOBBIC UICHU, IPCJIaraTb OpUTrnHAaJIbHBIC TOAXOAbI U PCILICHU,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TMONy4deHHs wuHpopMammu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIIBHO OCYIIECTBJIATh IIOMCK, aHAJIHU3,
CUCTEMATH3AllMI0 M HWHTEPIpETalnio HHOOPMALMKM pa3jIMYHbIX BHIOB H (GopM
MPEICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIICEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AIMOHHBIX 33734 C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpXKAHUS B PA3IUYHBIX (dopMmarax C y4ETOM
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

OCYILIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENIHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAI U CMATYATh KOH(DIUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,
BBIOMPATh TEMAaTHKY U METO/bl COBMECTHBIX JAECUCTBHUI ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLICHMBAaTh KadeCTBO CBOEro BKJIaJa M KaXJOTO YyYaCTHUKAa KOMAaHJbl B 0OIIUi
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLEHUBATh UJIEU C MO3UIMH HOBU3HBI, OPUTHHAIILHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTHUBHOE CTPATETMYECKOE IOBEACHHE B PA3IUYHBIX CHUTYyalMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasitTuBHbIe yHMBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JIEATEILHOCTh B 00JaCTH (DPUBUKU U
ACTPOHOMHH, BBISIBIISTH MTPOOJIEMBI, CTABUTH B (HOPMYITHPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITENIFHO COCTABJIATH IJIaH PELICHUs PACUETHBIX W KAUEeCTBEHHBIX 3a/1a4, TUIaH
BBITTOJIHEHHS TTPAKTUYECKOH pabOTH ¢ YUETOM HMMEIOIIMXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OIIEHKY HOBBIM CUTYAIIHsIM;

pacuIMpsATh paMKH Y4eOHOI0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelLIeHHE;



OLICHUBATh MPHOOPETEHHBIN OTIBIT;
CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO S3PYIUIMA B 00IacTu (U3UKH,
IOCTOSIHHO ITOBBIIIATE CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AEATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJCTh HABbIKAMU II03HABATEJILHOM pE(IEKCMM KaK OCO3HAHHUS COBEpLIAEMbIX
JIEHCTBUM U MBICIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IEKCUU JIUIs OLIEHKH CUTYallMH, BBIOOpa BEPHOI'O pEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAJIU3€E PE3yIbTaTOB JAEATCIBHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOIpaMMBbI I10 (bPISI/IKe JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HaHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJETh HAINPABJICHUS Pa3BUTUS COOCTBEHHOH AMOIMOHANBHOU c(epsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpEeTyJIMpOBaHMsl,  BKIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHME, CHOCOOHOCTh  QJaNTHPOBAThCi K
HMOIMOHAIBHBIM U3MEHEHHSM U MPOSIBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMIEH CTPEMJICHHE K JOCTIDKEHHIO e U YCIIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JIPYTHX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COIEPEXKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBATh OTHOLIEHHS C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMHYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEeCcKOH,
COLIMATILHOW M ATHYECKON cdepax AesITeNbHOCTH YeJOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM HAay4YHOH KapTHUHE MHDa, 3HAYCHUE OMUCATEIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPHUH — MEXAHHMKH, MOJIEKYJISPHOU (PU3MKM M TEPMOJIMHAMMKH, POJb (prusnueckont
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pasnuyath yCJIOBHUS NPUMEHUMOCTH Mojeneld (U3NYeCKMX Tel M IPOLECCOB
(s1B7IEHU): MHEpIIMATbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PaBHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras



nedopmarus, aOCOMIOTHO yNpPyroe u abCONMIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIEITH
rasza, *®UIAKOCTH M TBEPAOTO (KPUCTAILNIMYECKOIO) Teja, MICANbHBIM ra3, TOUYECYHBIN
3apsizl, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3nuyarh YCJIOBUS (TpaHMIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI xapakTep (yHAAMEHTAIbHBIX 3aKOHOB M OrPaHHMYEHHOCTH
UCITIO0JIb30BAaHUS YAaCTHBIX 3aKOHOB;

AHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TPOIECChl M SIBICHHUSA, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBbHOCTh MEXaHHYECKOTO
JBWDKEHUS, (POpPMyNbl KMHEMATHKH PaBHOYCKOPEHHOTO JIBMKEHUS, MPeoOpa3zoBaHUS
lNanunes nmug CKOPOCTM M IIepeMelIeHus, 3akoHbl  HprooToHa, npuHUUI
OTHOCHUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJbCA M MEXaHWYECKOW SHEpruu, CBs3b paboOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKOM DSHEpPIruM, YCIOBHS paBHOBeCUs TBEPAOTrO Teja), IMpU ITOM
UCIIOJIB30BaTh ~ MaT€MAaTHYECKOE  BBIPDA)KEHHME  3aKOHOB,  YKa3blBaTb  YCIOBUSA
MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB: Ipeobpa3zoBanuil ["anumes, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpAaHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOTI'O TATOTCHUS;

AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIE MPOLECCHl U SIBICHUS, HCIOJIb3Ys] OCHOBHbBIE
nonoxeranss MKT u 3aKkoHBI MOJIEKYISIDHOH (H3UKH WM TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJICATBHOTO ra3a Co CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0O JABHKECHUS
W KOHLEHTpauued ero MoJIeKyJ, CBsI3b TEMIEPATyphl BEIIECTBA CO CpeaHEH
KMHETUYECKOM JHEeprued TeIJIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJICHUSA
UJEAIBHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TEeMIEpaTypoW, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHMS
DHEPrMM B TEIUIOBBIX IpOIECCax), MPH OSTOM HCIIOJIB30BATh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3bIBaTh YCJIOBHUSl NMPUMEHMMOCTH ypaBHEHUs MeHpeneeBa—
Knaneiipona;

aHAJTU3UPOBaTh U OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIONbB3Ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOT0o 3apsija,
3akoH  Kynona, DOTEHIMaNbHOCTh  AJIEKTPOCTATUYECKOIO  NOJIA,  IPHUHIMI
CYNEPIIO3UIUHN DJIEKTPUYECKUX IIOJIEH, IIPU ITOM YKa3blBas YCIOBUS NPUMEHHUMOCTHU
3akoHa KynoHa, a TakXe NpakTUYECKHM BaKHbIE COOTHOIICHMS: 3aKOHbI Oma aiid
y4acTKa LENU U U1 3aMKHYTOM 3JIEKTPUYECKON 1enH, 3akoH Jxoyisa—JIeHna, npasumna
Kupxroda, 3akonsr dapajes ais 371eKTpon3a);

ONMCHIBaTh (PU3HUECKUE MPOLIECCHl U SIBJICHMSI, HCIIONb3Yys BEJIUYUHBL: IEpeMEIleHuE,
CKOpOCTb, YCKOPEHHUE, UMITYJIbC TeIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs JHEPrus, KWHETHUYeCKas SHEprus, MeXaHWdeckas dSHeprus, pabora
CUJIBI, LEHTPOCTPEMUTEIBHOEC YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHUJIA
TPEHUSI, MOIITHOCTh, DHEPTHS B3aUMOJACHCTBUS Tea ¢ 3eMiIE BOIM3U €€ TTOBEPXHOCTH,
SHeprusi ynpyroi pgegopmanuu MPYXKUHBI, KOJWYECTBO TEIUIOTHI, aOCOJNIIOTHAS
TeMreparypa Tena, paboTa B TEPMOJIWHAMHUKE, BHYTPEHHSS OSHEPTUs HJICATHHOTO
OJTHOATOMHOTO Ta3a, paboTa WAEaIbHOTO Ta3a, OTHOCHUTENbHAS BIAXKHOCTh BO3IYXa,
KII[I waeanbHOro TEIJIOBOIO JIBUTATENs; JJIEKTPUUYECKOE I0JIe, HaIpPsSKEHHOCTh
3JIEKTPUYECKOTO ITOJISI, HANPSKEHHOCTh IOJS TOYEYHOrO 3apsja WIM 3apsHKEHHOTO
n1apa B BaKyyM€ U B JUAJIEKTPUKE, NOTEHLUAN 3JIEKTPOCTATUUECKOTO MO, pa3HOCTh
MOTEHIIMAIOB, 3JIEKTPOABUKYILAs CHUJIA, CUJAa TOKA, HAIpPSKEHUE, MOIIHOCTh TOKa,



3JIEKTpUYECKass €MKOCTh IUIOCKOrO KOHJIEHCATOpa, CONPOTHUBIICHHE YYacTKa LENU C
IIOCJICIOBATEIbHBIM M MApPAJUICJIBHBIM  COCAMHEHUEM  PE3UCTOPOB,  DHEPrUsd
IIEKTPUYECKOT0 0JIs1 KOHJIEHCATOPA,

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUH: MEXaHHYECKOE
JBWKEHHUE, TEIUIOBOE JBWIKEHHWE YacTHUI[ BEIIECTBAa, TEIJIOBOE pPaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, ucrnapenue, KUIIEHUE U KOHICHCAIUs, TIaBlICHUE
U KpUCTAUIM3aLMs, HANPABICHHOCTb  TEIUIONEpPEAAYd,  JJIEKTpU3auus  Tell,
SKBUIIOTCHIIMAIIBHOCTD ITOBEPXHOCTHU 3aPSyKEHHOIO ITPOBOIHUKA;

NPOBOJUTH MCCIIECAOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOH BEIMUYUHBI OT IPYTroM c
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUHM, INpPU OTOM KOHCTPYHUPOBATH YCTAaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEHUM, AeNaTh BBIBOJBI IO
pe3yabpTaTaM UCCIEeI0BAHUS;

IPOBOJAWTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, MPU 3TOM BHIOMpATh
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBAThb aOCOJIOTHBIE W OTHOCUTEJIbHbIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOJUTH  OMNBITBI IO IPOBEPKE MPEIJIOKEHHONW THIIOTE3bl: IUIAHWPOBATH
SKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTAaHOBKY,  aHAlU3UPOBATH
MOJIyYEHHBIE PE3YJbTAThl U JI€aTh BBIBOJI O CTATYCE MIPEAI0KEHHON TUIIOTE3bI;
coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
JESATEIIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1IaOOPATOPHOIO
000pyI0BaHNS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJJaHHOM M HESIBHO 3aJaHHOW (HU3UYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM aHaJM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (hH3HUECKON
MOJIeNIM, OTBevarolieid TpeOOBaHUAM 3aJauyd, MPUMEHATh (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYJNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTE€MaTUYeCKNX METOJIOB peuIeHus 3aAad, IMPOBOAUTH pPAacdy€Tbl Ha OCHOBAaHHUH
MMEIOIIMXCA JaHHBIX, AHAJIU3UPOBATh pPE3YJbTAThl M KOPPEKTHPOBAaTH METOMBI
peLIeHHs ¢ YYETOM IOJTYyUYEHHBIX PE3yIbTaTOB;

pemaTh Ka4eCTBEHHbIE 3a]aul, TpeOyIoLe MPUMEHEHNS 3HaHUI U3 pa3HbIX pa3J/ieoB
Kypca (QM3MKH, a TaKKe MHTErpaly 3HAHUM W3 JPYyruxX NpeAMETOB €CTECTBEHHO-
Hay4HOI'0 IIMKJIA: BBICTPAUBATH JIOTHYECKYIO LIETIOYKY PACCYKICHHUHM C ONOpOM Ha
W3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3NYECKHUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB pabOThHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBAaTh U  OLIEHUBATh TOCJIEACTBUA OBITOBOM M  IPOU3BOJCTBEHHOU
JIeSITeIbHOCTH YeNlOBEeKa, CBS3aHHOW C (PU3MYECKUMM MpOLECCaMH, C MO3MLIUN
JKOJIOTUYECKOU 0€30MacHOCTH, IIPEACTABICHUI 0 paloHaIbHOM
IIPUPOJONOIB30BAHNM, a TAaKKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTHKEHUW HAyKd M
TEXHOJIOTHH JIJIs1 JATBbHEHIIIETO pa3BUTHS YEJI0BEUYECKOTO OOIIECTRA;



IPUMEHSTH pa3IMyuHbIe CIIOCOOBI paboThl ¢ HH(popManuen (U3NIECKOro COJepKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(MOPMAIMOHHBIX  TEXHOJOTWH, TpPH 3TOM
UCTIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMH  JUIi  IIOUCKa,
nepepadoOTKU M TPEAbABICHUA Y4eOHOW M HAYYHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYPHPOBAaHHS M HMHTEpHpPETaluH HH()OpMALUK, TONYYSHHOW W3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHWM, TaK M Ha OCHOBE aHaIM3a
UCTOYHUKA HHPOPMALIUHY;

OpPOSIBJIATH OPraHU3allMOHHbIE M TIO3HABATEIIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLIECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIle C WCIOJIHEHHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH, IJIAaHUPOBATH
paboTy Tpymnmbl, palHMOHAJIBHO pACIpENeNsATh JAEATEIbHOCTh B HECTaHAApPTHBIX
CUTYaIMsIX, aJICKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B peLICHUE
paccMarpuBaeMoi poOJIEMBI;

OpPOSIBIIATh MOTHMBAalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH 110
CHENHUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

HOHUMAaTh poOJb (UMK B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBHOW U
3THUYECKON cdepax AesTeTbHOCTH YeJIOBeKa, Pojb U MECTO (M3UKU B COBPEMEHHOMH
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJI0BEKA U
JaIbHEWIIEM  HAayyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONHUCATENbHOM,
CHCTEMaTH3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEACTABIECHUI O IPUPOJIE;

pa3nuyarth YCIOBUS MPUMEHMMOCTH Mojeled (QHU3MYecKuX Tea M IPOLECCOB
(ABNEHMI): ONHOPOJIHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKU MasTHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TapMOHUYECKHE BOJIHBI, UACATBHBIN KOJIeOaTeNbHbIN KOHTYp, TOHKas JINH3A,
MOJIeJIel aToMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIN CBETA;

paznuyaTh ycinoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKHX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AmIiepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUWH, mpaBuio Jlenna, cBa3p OJIC
CaMOMHJIYKIUU B 3JIEMEHTE 3JIEKTPUUYECKOM LIENHU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKa, MOCTYJaThl CIIEIMATbHON TEOPUU OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOb3Ys IMOJ0KEHUS
KBaHTOBOM (usuku (ypaBHeHue DiHmTeliHa s (poTorddexra, nmepBblii U BTOPOU
mocTyaaTel bopa, mpuHIMI COOTHOIIEHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI



COXpaHEHHsI 3apsJ0BOTO M MAaCCOBOTO YHCEN W SHEPTHU B SIACPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacraja);

OIKCHIBATh (PU3MUYECKHUE MPOIIECCHI U SIBJICHUS, UCIIOJIb3YS BEIMYMHBI: HATPSKEHHOCTD
AIIEKTPUYECKOTO  MOJIs, TOTEHIMAT  DJIEKTPOCTaTHYECKOTrO0  TOJs,  pa3HOCTh
MOTEHIIMAJIOB, 3JCKTPOJBUKYIAs CHJIa, WHIYKIMS MarHUTHOTO IIOJIs, MarHUTHBIN
MOTOK, cWia Awmrmepa, WHAYKTHBHOCTb, AJICKTPOJBIKYILAS CHJIA CaMOHMHIYKIIWH,
SHEPTUs MarHUTHOTO IOJISi MIPOBOJHUKA C TOKOM, PEIATUBUCTCKHA MMITYJIbC, TTOJHAS
DHEPTUs, SHEPTHs TIOKOSI CBOOOIHOM YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l SI(pa, SHEPTHUS CBSI3U SIIIPa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMAarHUTHAS
WHIYKIIHS, CAMOMHIYKIIHS, Pe30HaHC, HHTepdepeHrs BoIH, Audpakius, Jucnepeus,
MIOJIHOE BHYTPEHHEE oTpaxkeHue, dotodnekrpuueckuit 3gdekr (pororddexr), anbda-
u Oera-pacmanbl  sAep, TaMMa-H3IIydeHHE  siaep, (U3NYECKHe  MPHHIUIIBI
CHEKTPAIBHOTO aHAIN3a U paboTHI Jlazepa;

OTIpeNeNATh HalpaBJIeHUEe WHAYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHua;

CTPOUTHh H300pa)K€HWE, CO3JaBa€MOE€ IUJIOCKUM 3€pKaJoOM, TOHKOW JIMH30U, U
pPacCUYHTHIBATH €r0 XapaKTEPUCTUKHY;

NPUMEHSTh OCHOBOIIOJIATAlOIINE AaCTPOHOMUYECKHE IMOHSTHS, TEOPUH U 3aKOHBI IS
aHaM3a U OOBSACHEHUs (PU3MUYECKUX MPOIECCOB, MPOMCXOIANIMX B 3BE3NAX, B
3BE3JIHBIX CHUCTEMaxX, B MEXTaJlaKTHUECKOW cpele; JBWKCHHS HEOSCHBIX Tell,
SBOJIIONHH 3BE3 1 BeeneHHoi;

NPOBOJIUTHh HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIUYHMH C HCIOJIb30BAHUEM
NPSMBIX U3MEPEHUH, IPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3yJIbTATHI
MOJTYYeHHOW 3aBUCUMOCTH (M3WYECKHX BEJIMYUH B BHUAE TpapuKoB C y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yjbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEJIWYMH, NpPU STOM BHIOHMpPATH
ONTUMAJIHBIA METOJ] M3MEpPEHMs, OLICHWBaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

OPOBOJIUTH  ONBITBI IO TPOBEPKE IMPEAJOKEHHON TUIOTEe3bl: IJaHUPOBATH
OKCIEPUMEHT,  COOHMpaTh  OKCIIEPHUMEHTAIFHYIO  YCTaHOBKY,  aHAJIM3UPOBATH
MOJIy4EeHHBIE PE3Y/IbTaThl U JIeaTh BBIBOJ O CTaTyce MPeI0KEHHONW TMIIOTE3bI;
OIHCHIBATH METO/IBI MTOJTyYSHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHHUIA,

coOuoaTh TpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUW HCCIEIOBAaHWN B paMKax
y4eOHOTO DIKCIIEPUMEHTA, TPAKTUKyMa M y4eOHO-MCCIIETOBATEIBCKOW M TMPOEKTHOU
JIeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOUCTB M J1aOOPaTOPHOIO
000pyI0BaHUs;

pewmiath pacy€THbIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHON (uznueckont
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a YCJIOBHS BbIOMpaTh (PU3MUECKHE MOJEINH,
OTBeYaroIIue TPeOOBAHUAM 3a1auH, IPUMEHSTH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJaThl (PU3MUECKUX TEOPHH MpPHU HCIHOIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
peleHus 3aj1ad, NPOBOJUTH pacu€Thl Ha OCHOBAaHMM HMEIOIIMXCS JIaHHBIX,
aHAJTM3UPOBATh PE3yNbTaTbl W KOPPEKTUPOBATb METOJbl pELICHUs C Y4&TOM
MOJTYYCHHBIX Pe3yJIbTaTOB;



pelaTh KaueCTBEHHBIC 3a7auu, TpeOyroIre MPUMEHEHHS 3HAHUN U3 Pa3HBIX Pa3JIelioB
Kypca (M3MKH, a TakKe MHTErpallMd 3HAaHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKJIA: BBICTPAWBATh JIOTUYECKYIO LIEMOYKY PACCYXKICHHH C OMOpOW Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUYECKHE SIBICHHUS;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;
NPUBOAUTH MPUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHATM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMH, C TO3ULUN
IKOJIOTMUYECKOMN Oe3omacHocTH, IIpeICTaBICHUM 0 panoHaIbHOM
[IPUPOJIONOIb30BAaHUM, @ TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi H  TPEAbSBICHHUA Y4YeOHOW M HAyYHO-TIOMYJISIpHOW HH(OpMAIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPHpETaluud HHQOpMaLMM, NOJYyYEHHOW U3 pPa3INYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOJTydyaeMyr0 HH()OPMALIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA UHPOpMALUY;

IPOSBISATE OPraHM3ALMOHHBIE M MO3HABaTeNbHbIE YMEHHUS CaMOCTOSITEIILHOTO
pUOOPETEHUs] HOBBIX 3HAHWW B IIPOLECCE BBINOJHEHUS IMPOEKTHBIX U Yy4eOHO-
HCCJIEIOBATEIbCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHHWEM Pa3IMYHbIX COIMAIBHBIX pPOJIEH, IUIaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyalUAX, aJI€KBaTHO OLIEHUBATh BKJIAJ KaXJOTO U3 YYACTHUKOB I'PYMIIBI B PEIICHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBISATE MOTHBALMIO K Oynymed mpodecCHOHATbHOM — JIEATENBHOCTH IO
CIENUATBEHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIISL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosuyecTBo yacoB seKkTpoun Peanuzanus
bie BOCIIHTATEJ
Ne HaumeHnoBaHue pa3jesioB U TeM KonTpoan Ipaktuuec | (undposwie) | PHOTO
n/m | nporpaMmbl Bcero HbIe KHe obpazosaren | MO
«Ypounasi
padoThI padoThI BHBIC
pecypesi NesiTeIbHOC
Th»
IIpaBuno
HOBEICHUS
https://resh.e | ma ypoxax
du.ru/subject/l | pusuku,
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI esson/5894/st | BBOIHBII
art/90071/ HHCTPYKTaX
0 TEXHUKE
6e3omacHOCT
u
Ilennoctu
11 Hayunslii MeTOA MO3HAHUSA TPUPOBI 6 Hay4YHOTO
IIO3Haus
Hroro 1o pasneny 6
https://resh.e
du.ru/subject/
Pasznen 2. MEXAHUKA 58/10
ypoku Ne2-15
2.1 Kunematuka 10 1



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

2.2 JuHamuka 10
2.3 Craruka TBEpAOTO TEa 5
2.4 3aKOHbBI COXPAHEHUSI B MEXAHUKE 10

Wroro no pazueny 35

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

https://resh.e

du.ru/subject/

28/10/
ypokun Nel6-25

3.1

3.2

3.3

OCHOBBI MOJIEKYJIIPHOKUHETHYECKON TEOPUH

Tepmoannamuka. TemnoBbie MalIMHbI

ArperatHble cocTosiHUS BelecTBa. da3oBbie
MepeX0/1bl

15

20

14

TermmoBrie
JABUTATCIIN U
HUX BJIMSHHE
Ha 3KOJIOT'HIO
Kpas.

JleHb
Poccuiickoi
HayKH.
VYyactue
oOyJaromux
caB
MPEeIMETHBIX
HEeJEeIIX
HayKH.

Hroro no pasgeny

Paznen 4. JIEKTPOJAUHAMUKA

49

https://resh.e

du.ru/subject/

28/10/
YpPOKM Ne 26-

Jenn
[ToGenp :
pabora
COBETCKHX



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

35

(U3UKOB B
TOJIbI BOMHBI

4.1 DNeKTpUYECKOe ToJIe 24
4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24
4.3 Toku B pa3mIuyHBIX cpenax 6
Hroro no pazgeny 94
Bocnuranne
OTBETCTBCHH
OCTH 33
BBITIOJTHCHHC
3a7aHus B
Pasjen 5. DU3NUECKHUIA IPAKTHKYM Tpyme,
IIOMOIIIb
ApYyT Ipyry,
pa3BUTHUC
YyBCTBa
KOJIJICKTHUBH3
Ma
5.1 duznyeckuil NpakTUKyM 16 16
Hroro no pazneny 16
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4yacoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrposbusie IIpaxkrunyeckue
NMPorpamMmbl Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTshI
https://resh.edu.ru/subject/28/10/
ypoku Ne 29-35
Paspen 1. 3JEKTPOAUHAMUKA https://resh.edu.ru/subject/28/11/
ypoku Ne 1-9
1.1 MarautHoe 1moie 14
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
https://resh.edu.ru/subject/28/11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
ypoxku Ne 10-19, 22-25
2.1 Mexanndeckue KoiaeOanns 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
23 MexaHnYecKre U dJIEKTPOMArHUTHBIE 10 1
BOJIHEI
2.4 Ormruka 25 1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

https://resh.edu.ru/subject/28/11/
ypoku Ne 20-21

Uroro no pazgeny

5



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/
https://resh.edu.ru/subject/28/11
https://resh.edu.ru/subject/28/11/

Pa3zgen 4. KBAHTOBAS ®PU3UKA

https://resh.edu.ru/subject/28/11
ypoku Ne 26-30

4.1 KopnyckynsipHO-BOJIHOBOH Ayannu3m 15
4.2 duzuka atoma 5
43 ®u3uKa aTOMHOTO 4/1pa U 5
' 3JIEMEHTAPHBIX YACTHII
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

https://resh.edu.ru/subject/28/11

ypoku Ne 31-35

5.1 . DitemenT aCTPOHOMHH U acTPOPUNKU 12
Htoro no pazneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 PuU3nYeCKU MPAKTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
NPEMETHOTO COJIEPYKAHMS U OTTBITa
7.1 JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU 15
u3ydeHuu Kypca ¢usuku 10 — 11
KJIaCCOB
Wroro no pazueny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I1O0 170 16

I[TPOIT'PAMME



https://resh.edu.ru/subject/28/11
https://resh.edu.ru/subject/28/11

IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KounyecTBO 4yacoB JIeKTPOHHbIE

Ne uudposbie

Tema ypoka Koutpoabubie IIpakTuyeckue

n/n Bcero o0pa3oBaTte/ibHbIC

padoThI padoTshI
pecypchl
https://resh.edu.ru/su
1 dwusuka — pyHAaMEHTATbHAS HayKa O 1 bject/lesson/5894/con
npupone spect/90070/
https://infourok.ru/lek
ciya-po-fizike-fizika-i-

9 Hayunslit MeToq O3HAHUSA U METOBI 1 nauchniy-metod-

UCCleoBaHus PU3NIECKUX SIBICHUI poznaniya-
2248473.html
https://infourok.ru/fizi

DKCIEPUMEHT U TEOpHs B MPOIIECCE _
ka-nauka-o-prirode-

3 no3HaHus npupoasl. Habmoaenue u 1
3057707.html

9KCIIEPUMEHT B (pr3uKe
https://obrazovaka.ru/
fizika/fizicheskie-

4 Crioco6b1 u3MepeHns (PU3NYECKUX BETUYUH 1 L
velichiny-i-ih-edinicy-
izmereniya.html
https://infourok.ru/pa

AOcoroTHAsI 1 OTHOCUTETbHAS )

. myatka-kak-nahodit-
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1

BCJIIMYHUH

pogreshnost-izmerenij-
5224409.html



https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://infourok.ru/lekciya-po-fizike-fizika-i-nauchniy-metod-poznaniya-2248473.html
https://infourok.ru/lekciya-po-fizike-fizika-i-nauchniy-metod-poznaniya-2248473.html
https://infourok.ru/lekciya-po-fizike-fizika-i-nauchniy-metod-poznaniya-2248473.html
https://infourok.ru/lekciya-po-fizike-fizika-i-nauchniy-metod-poznaniya-2248473.html
https://infourok.ru/lekciya-po-fizike-fizika-i-nauchniy-metod-poznaniya-2248473.html
https://infourok.ru/fizika-nauka-o-prirode-3057707.html
https://infourok.ru/fizika-nauka-o-prirode-3057707.html
https://infourok.ru/fizika-nauka-o-prirode-3057707.html
https://obrazovaka.ru/fizika/fizicheskie-velichiny-i-ih-edinicy-izmereniya.html
https://obrazovaka.ru/fizika/fizicheskie-velichiny-i-ih-edinicy-izmereniya.html
https://obrazovaka.ru/fizika/fizicheskie-velichiny-i-ih-edinicy-izmereniya.html
https://obrazovaka.ru/fizika/fizicheskie-velichiny-i-ih-edinicy-izmereniya.html
https://infourok.ru/pamyatka-kak-nahodit-pogreshnost-izmerenij-5224409.html
https://infourok.ru/pamyatka-kak-nahodit-pogreshnost-izmerenij-5224409.html
https://infourok.ru/pamyatka-kak-nahodit-pogreshnost-izmerenij-5224409.html
https://infourok.ru/pamyatka-kak-nahodit-pogreshnost-izmerenij-5224409.html

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B OpMHUPOBAHUHN COBPEMEHHOM

https://resh.edu.ru/su
bject/lesson/5894/con

0 Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKOMI spect/90070/
JIEATEIbHOCTH JIFOAEH
Mexanunueckoe aBuxeHue. Cucrema https://resh.edu.ru/su
v orcueTa. OTHOCUTEIBLHOCTh MEXAHUYECKOTO bject/lesson/6287/con
neuxenus. [Ipsmas u oOpatHas 3agaun spect/46886/
MEXaHUKH
https://www.yaklass.ru
/[p/fizika/10-
klass/kinematika-
Paanyc-BekTop MarepuanbHON TOYKH, €ETO materialnoi-tochki-
8 MPOEKINHU HAa OCH KOOpAUHAT. TpaekTopus. 6585327/0opisanie-
[Tepememenue. Cxopocts. VX npoeknuu Ha mekhanicheskogo-
OCH KOOpAUHAT dvizheniia-6585328/re-
da0afa04-3bc3-4971-
bac5-7b3e4ea270c8
PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE.
9 ['padmyeckoe onrcanre paBHOMEPHOTO
MPSAMOJIMHEHHOTO JIBUKEHUS
10 CrnosxeHue nepeMeIieHnii U CKOPOCTEM.
Pemenue 3agau
HepaBnomepHoe nuxkenue. MrooBeHHas
11 cKopocTh. Yckopenue. [Ipsamonnneiinoe
JIBUKEHHUE C MOCTOSHHBIM YCKOPEHUEM
12 ['padmyeckoe onricanue NPsIMOIMHEHHOTO

JABVKCHUSA C ITIOCTOSAHHBIM YCKOPCHUEM



https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/5894/conspect/90070/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://resh.edu.ru/subject/lesson/6287/conspect/46886/
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8
https://www.yaklass.ru/p/fizika/10-klass/kinematika-materialnoi-tochki-6585327/opisanie-mekhanicheskogo-dvizheniia-6585328/re-da0afa04-3bc3-4971-bac5-7b3e4ea270c8

13

CBo0OoiHOE najieHue. Y cKopeHue
CBOOOIHOTO NaJIeHNs. 3aBHCUMOCTb
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU M UX IpauKu

14

JIBm>xkeHue tena, OpOIIEHHOTO MO YITIOM K
TOPU30HTY

15

KpuBonunelinoe npuxenue. JBuxxkeHue mno
OKPYKHOCTH. YTJIOBasl U IMHEHHAs
ckopocts. [lepuoa u yacrora.
LlenTpocTpeMHuTEIbHOE U TIOJTHOE
YCKOpEHHE

16

17

18

Kontponbnas paborta Nel mo teme
"Kunematuka"

ITepsslif 3akoH HetoToHa. HepumanbHble
cucremsl orcuéra. [IpuHnun
OTHOCHUTENIBHOCTH [ anuest.
HennepunanbHble CUCTEMBI OTCYETA

Cuna. PaBHogelcTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

20

21

Bzaumopeiicteue ten. Tpernit 3aKkoH
Herorona

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HproTOHa
3aKOH BCEMUPHOIO TATOTEHUS.

OKBHUBaJCHTHOCTD TpaBHTaHHOHHOﬁ n
HHCpTHOfI MacCChbl

22

Cuna TsDKeCTH M yCKOpeHHe cBOOOIHOTO
nasieHus




23

JIBukeHE HEOSCHBIX TE U UX
MCKYCCTBEHHBIX CIIyTHHUKOB. llepBas
KOCMHYECKasi CKOpocThb. 3akoHbl Keruepa

24

25

26

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupona u BUabI cui
TpeHus. [[BuxkeHue B )KUAKOCTU U Ta3e ¢
Y4ETOM CUJIbI COTIPOTHUBIICHUS CPEIIBI

Hasnenue. 'ugpocraruueckoe qaBicHUE.
Cuna Apxumena

27

AOCOJIIOTHO TBEPJIOE TEJIO.
[MocrymarensHo€ U BpamaTeIbHOE
ABVKCHUEC TBCPAOT'O TCIIa

28

29

30

MOMEHT CuiIbl OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuibl

CroxeHue cuil, MPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxecT Tena. Y cnoBus
paBHOBECHS TBEPAOTro Tena. Buasl
paBHOBECUS

Pemenue 3agau

31

32

33

KonTtponbHnas pabora Ne2 no teme
"Innamuka. CtaThka TBepaoro tena"

I/IMHYJ'IBC MaTepHaJlBHOf/'I TOYKHU, CUCTCMBI
MaTCpHUAJIbHBIX TOYCK. L[eHTp Macc
CUCTCMbI MAaTCPpHUAJIBHBIX TOYCK. TeopeMa 0
JABVOKCHUU LICHTPA MAacCC

HMmnynbe cuibl 1 M3BMEHEHNE UMITYJIbCA
Tena. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaxkTuBHOE NBUKEHUE




34

MoOMEHT uMIysibca MaTepPUAIIBHON TOYKH.
[IpencraBieHne 0 COXpaHEHUU MOMEHTA
MMITyJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

Pemenue 3amau

Pabora cuiibl Ha MajaOM U Ha KOHEYHOM
nepemenienuu. ['paduueckoe

npeJcTaBieHue padboTsl CHIlbl. MOIIHOCTD
CHJIBI

Kunernyeckas sueprus. Teopema 06

W3MEHEHUY KHHETUYECKOM OQHCPIUH
MaTepHaHLHOﬁ TOYKH

38

HOTGHHI/Ia.HBHI)IG 1 HCIIOTCHIIMAJIBHBIC
CHIIBI. HOTCHI_[I/IaJ'IbHaH OHCPI'HUs. BTOpaH
KOCMHYCCKAsA CKOPOCTb

39

Tpetrbsa kocMudeckasi ckopocTb. CBs3b
paboThl HEMOTEHIINATIBHBIX CUJI C
M3MEHEHHNEM MEXaHWYECKOM dHEeprun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUYECKOHN SHEPTUU

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepryiuu s ueanbHOM
KUJKOCTH

41

42

KontponbHas padora Ne3 o teme
"3aKOHBI COXpaHEHUsI B MEXaHHUKe"

PazButue npencraBnenuii o npupoe
ternoTsl. OcHOBHBIE nonoxenust MKT.
Juddysus. bpoyHoBckoe ABHKEHHE

43

CtpoeHue ra3000pa3HbIX, KUIKUX U




TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aMMOJCHCTBYSI YaCTHL] BEILIECTBA

Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemecrsa. [locrosiHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIkana Lenbcust

46 Pemenue 3amay

47 Wneanpupiii ras3. I'a3oBbie 3aKOHEI

48 VYpaBuenune MenneneeBa-Kianeiipona.
Pemenue 3amau

49 AOcouoTHas TeMiiepaTypa. 3aKoH
HanbroHa

50 N3omporeccsl B U1€aIbHOM T'a3e C
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA
['padmyeckoe mpencTaBieHue

51 M30IPOIIECCOB: U30TEPMA, U30XO0Pa,
u3obapa

52 OcnoBHoe ypaBHenne MKT

53 Pemenue 3amau
CBs13b a0COMIOTHON TEMIEpaTyphl

54 TEPMOJIMHAMHUYECKON CUCTEMBI CO CpeIHEN
KHMHETHUYECKOM 3HEepruei mocTynaTeabHOro
TEIJIOBOTO JIBMKEHUS €€ YaCTHIl

55 O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "OcHoBbl MKT"

56 KonTtponsHast padora Ne4 o reme

"OcHoBEI MKT"




57

58

TepmonuHamMuueckas cucteMa. 3a/laHue
BHeIIHUX ycyoBuil 1t TJ[ cuctemsl.
BHemnue u BHyTpeHHUE TapaMeTphI.
[TapameTtpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, OMUCHIBAIOLIUX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

HyneBoe Ha4yajl0 TCpMOJAUHAMUKHU.

Camonpon3sBodbHas penakcanus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

59

Mogenbs naeaabHOro rasa B
TEPMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH
3TON MOJENIHN

60

61

62

63

YpaBuenne Menneneesa-Kitaneiipona u
BBIPAKECHUE U1 BHYTPEHHEN SJHEPrUu

BripaxkeHue 17151 BHyTpeHHEH sHepruu
0JIHOATOMHOTO HJI€aJIbHOTO Ta3a.
KBa3zucraTnueckue u HecTaTHUECKHUE
MIPOLIECCHI

OnemeHTapHas paboTa B TEpMOJIMHAMHUKE.
Beruucnenue pabotsl o rpaduky npoiecca
Ha pV-auarpamme

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sHeprun Tl cucremsl 6e3
CoOBepILeHHs paboThI

64

65

KoHnBeknus, TenaonpoBoAHOCTb,
U3IIy4eHUe

KonnuectBo Tennotsl. TenmnoéMKocTs Tena.
VY nenpHas U MOJIIpHAs TEIIIOEMKOCTH




BEIleCTBA. Y AeIbHas TEIIoTa CropaHus
TOIIJIMBaA

Pacuér konuyecTBa TEIUIOTHI IIPU

66
TerJIonepeiaye
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe.
IlepBblii 3aKOH TEPMOIMHAMUKHU
KonunuecTBo TemnoTsl u paboTa Kak Mepbl
68 U3MEHEeHUs BHyTpeHHel sneprun T /]
CHUCTEMBI
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MpUpPOIHBIX
MIPOIIECCOB
ITpuHIUMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
70
KII
71 Maxkcumansnoe 3HaueHue KIT. [{ukn
Kapno
72 Pemenue 3amau
DKOJIOTMYECKUE aCIIEKTHI MCIIOJIb30BaHUS
73 TEIUIOBLIX JABUTrateier. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
74 Pemenue 3amau
O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110
75 teme "Tepmonnnamuka. TennoBbie
MaIIuHbI"
76 KonTtponbHast padota Ne5 o reme
"Tepmonuaamuka. TeniaoBbie MalTuHbL"
77 [TapooGpazoBaHue U KOHJCHCAIHUS.




Hcnapenune u kunenue. Y nenbHas TeILIoTa
napooOpa3oBaHUs

HaCBIH_[eHHble 1 HCHACBIIICHHBIC I1aphbI.
KaugecTtBeHHas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUS HACBINICHHOTO ITapa OT

78 TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT
00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTD
TEMIEPaTyphbl KUTICHUS OT JAaBJICHUS B
KUAKOCTU

79 Bnaxxnocts Bo3yxa. AGCoNOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

80 Pemenue 3amay
Tépnoe Teno. Kpucraminueckue u

81 amopdHble Tena. AHU30TPONHS CBOMCTB
KPHUCTAIIJIOB

82 [InaBnenue u xpucraumsanus. Y gebHas
TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpaOTO Tena. PacTsxeHue

83 u ckarue. Casur. Monyns FOnra. Tlpenen
yhnpyrux aedopmaruii
TennoBoe paclIMpeHue KUIKOCTEN U

84 TBEPABIX Te. AHTAPMOHH3M TETLIOBBIX
KoJIe0aHUi YacTHUI BEIIeCTBa

85 [IpeoOpazoBanue sHEPTUU B (Ha30BBIX
nepexojax

86 YpaBHEeHHE TEIJIOBOTO OajlaHca

87 Pemenue 3amau

88 [ToBepxHOCTHOE HaTsKeHUE. Kanumisipabie




ABJICHM. J{aBlIeHHE 110 NICKPUBIIEHHON
IIOBEPXHOCTBIO Kuakoctu. Popmyna
Jlamutaca

89

O060011eHNe U cUCTeMAaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

90

91

92

Kontposbnas padora Ne6 o Teme
"ArperaTHble COCTOSIHUSI BELLIECTBA.
®dazoBble Iepexoas"

DJIeKTpHU3aIKs TeJl U €€ MPOSBICHUS.
DnekTpuyeckui 3apsia. /[Ba Buaa
AJIEKTPUYCCKUX 3apsa0B. [IpoBoHUKH,
JTUAJICKTPUKU U TTOJTYIIPOBOTHUKHI

DneMEHTApHBIN AIEKTPUYECKUH 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

93

B3anmoperictue 3apsioB. TodeuHbie
3apsiibl. 3akoH Kymona

94

95

Pemenue 3amau

Onektpuueckoe nose. Ero aeiictBue Ha
AIEKTPUUYECKUE 3aPSIIbI

96

Hanpsok€HHOCTD 3IEKTPUYECKOTO MOJIA.
[TpoOHeIit 3apsa. JInauKM HAMPSHKEHHOCTH
3JEKTpUYeCcKOro nmosst. OTHOpOIHOE
JIEKTPUYECKOE 110JIE

97

98

[ToTeHIMaIbHOCTH JIEKTPOCTATHIECKOTO
noJig. Pa3HoCcTh MOTEHIIMATIOB U
HaIpsHKEHUE

HOTGHL[I/IaJII:HaSI OHCPIuUA 3apsaia B




SJICKTPOCTATUYCCKOM IT0JIC. IloTenuman
OJICKTPOCTATUYCCKOI'O ITOJIA

CBs13b HaPSKEHHOCTH M0JIS1 U Pa3HOCTU

99 MOTEHIIUAJIOB JUISI AJICKTPOCTATHYECKOTO
0TSt

100 [TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX
noJieu

101 Pemenue 3amay

102 ITone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsHKEHHON Cephl
[Tone paBHOMEPHO 3apsKEHHOTO M0 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM
0OECKOHEYHOM MIO0CKOCTH

104 [TpoBOTHUKY B 3JEKTPOCTATHUECKOM TIOJIE.
VYcroBue paBHOBECHs 3aps0B

105 JIN3IIEKTPUKY U TIOTYITPOBOHHUKY B
AIIEKTPOCTATUIECKOM I10JIE
Konnencarop. DnekTpoéMKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTH INIOCKOTO
KOHJIeHCaTopa

107 [TapannenbHoe coeIMHEHNE KOHACHCATOPOB

108 ITocnemoBaTebHOE COSTMHEHIE
KOHJICHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

110 Pemenne 3amay

111 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B
OJTHOPOJTHOM DJIEKTPUYECKOM I10JI€

112 Pemenue 3amau




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

113 " "
TeMe "DIeKTpruUecKoe moje

114 KonTponpHas padora Ne7 o Teme
"DnexkTpuueckoe mnoie"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

115 CYIIIECTBOBAHUS MTOCTOSTHHOTO
ANEKTPUYECKOTO TOKA

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa 11 y4acTKa L.
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBUCHUMOCTh COIIPOTUBIICHUS OJJHOPOIHOTO

118 MIPOBOJIHUKA OT €0 JIJTMHBI U TIJIOIIA TN
MOTIEPEYHOT0 CEUCHUs

119 VY enpHOE COMPOTURIICHHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenvHOE, MapaiebHOE,
CMEIIaHHOE COETMHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX DIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Pemenue 3amau

123 Pabota snekTpuyeckoro Toka. 3aKoH
Hoxoyns —Jlenna

124 Pemenue 3amau
MOITHOCTP IEKTPUIECKOTO TOKA.

125 TermoBas MOIITHOCTE, BEIZIesAeMas Ha
pe3ucrope

126 Pemienue 3anau

127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE




HCTOYHHUKA TOKa

3akon OMa 115 MOJTHOM (3aMKHYTOM )

128 ’ 1
IIEKTPUYECKON LIENU

129 Pemenue 3amau 1

130 MOITHOCTh UCTOYHHKA TOKA 1

131 KopoTtkoe 3aMbIkanne 1

132 KonpneHncarop B 11eny NOCTOSIHHOTO TOKa 1

133 Pemenue 3amay 1

134 Pemenue 3anau no teme "IlocTosiHHBIN 1
anekTpuueckuit Tok". Yacts 1

135 Pemenue 3agad mo reme "IlocTOSIHHBIN 1
anekTpudeckuit Tok". YacTs 2

136 Pemenue 3agau mo reme "IlocTOSHHBIN 1
anekTpuyeckuii Tok". Yacts 3

137 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUH 110 1
teMe "[1oCTOSHHBIN 2neKTpUuuecKuid ToK"

138 Konrtponsnas padora Ne§ o reme 1
"TTocTOSIHHBIN AMEKTpUYECKUI TOK"
DneKkTpudeckas IpOBOJUMOCTb Pa3INnYHbIX

139 BELIECTB. DJIEKTPUUECKHUI TOK B METaJlIaX. 1
CBepxnpoBOAUMOCTb
DIIEKTPUYECKHI TOK B pacTBOpax U

140 pacriaBax 3JIEeKTPOJIUTOB. 3akoHbl Dapases 1
JUTSL DJIEKTPOIIN3a

141 DnexkTpuueckuil Tok B razax. [lnaszma 1

142 DNEKTPUUECKUH TOK B BaKyyMe. 1

BakyymHble mpubopsl




143 DNEKTPUYECKUN TOK B IIOJIYIPOBOJHUKAX

144 [TomyrpoBOTHUKOBBIE PUOOPHI

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"M3MepeHue Cuiibl TOKa U HApsHKEHUS B

LEU TOCTOSIHHOT'O TOKA IPU MTOMOIIHX

145 AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
puOopoB" miu "3HaAKOMCTBO ¢ IUPPOBOH
naboparopueii o ¢pusuke. [Ipumeps
U3MEpEeHUs PU3NYECKUX BEITUYUH IIPU

MOMOIIA KOMIBIOTEPHBIX JAaTYUKOB"

®u3NUeCcKuil TPAKTUKYM I10 TEME
146 "N3yueHre HepaBHOMEPHOTO IBM>KEHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM

ckopoctH"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM

147 JIBHKEHUHU M0 HAKJIOHHOW IJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IMTYTH OT
BPEMEHHU IIPH PaBHOYCKOPEHHOM
JIBIDKCHUH"

Pu3NYecKuil TPAKTUKYM I10 TEME
148 "U3mepenune ycKkopeHust CBOOOTHOTO

najnenus” win "M3ydeHue qBUKEeHUs Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

Pu3nYeCKUui IPAKTUKYM 110 TEME
149 "N3ydyeHue qBUKEHUS TeJa 110 OKPY>KHOCTH
C ITOCTOSIHHOM MO MOJIYJIIO CKOPOCThIO" MiIn

"UccnenoBanue 3aBUCMMOCTH MIEpUOJIA




oOpaleHusi KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"

150

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3mepenne paBHOIECHCTBYIONIEH CHIIbI
MIPH IBMKEHUH OpYCKa M0 HAKIIOHHON
mwiockocTy" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHHU JIBIXKEHUA OpycKa
M0 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOe
paccTostHue OT ero Macchl”

151

152

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCUMOCTH CHII
YIPYrOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pa3Iie, oT ux aedopmanun”
iy "M3yueHne NBUKEHUS CUCTEMBI Tel,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
JIErkum 0JIoK"

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenue koa¢puiienTa TpeHus no
BEJIMYMHE YTJIOBOr0 KO3 puIreHTa
3aBucumoctd Frp(N)" mnu "MccnenoBanue
JBUXKEHHS OpyCcKa 10 HaKJIOHHOU
IJIOCKOCTH C MTEPEMEHHBIM K03 PUIIIeHTOM
Tpenus" win "M3ydeHue ABUKEHUs Ipy3a
Ha Bajly ¢ TpeHueM"

153

Pu3n4eCKUuil IPAKTUKYM 110 TEME
"NccnenoBanue ycaoBUN paBHOBECHUS
TBEPAOTO TeJa, UMEIOIIETO OCh BpalieHus"
win "KoHCcTpynpoBaHe KpOHIITEHHOB 1
pacuér cui ynpyroctu" unu "M3yuenune




YCTOMYUBOCTH TBEPAOTO TEJIA, UMEIOIIETO
Iomaab onopsl"

154

155

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHne UMITyJibca Tena Mo
TopMO3HOMY IIyTU" Ui "M3mepenue cuiibl
TSATH, CKOPOCTH MOJAEIH JIEKTPOMOOWIIS U
MOIIHOCTH cuJibl TATK" WK "CpaBHEHUE
W3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" win "HccnenoBanue coxpaHeHUs
MMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUM"
win "M3MepeHrie KHHETUYECKOM SHEprun
T€Na 1o TOPMO3HOMY ITyTH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne n30TepMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO MCMOIb30BAHUE
uudposoit 1adoparopun)" win "Uzyuenue
M30X0pHOro npouecca" wim "U3ydenne
n3zobapHoro nporecca” unu "lIposepka
ypaBHEHUS COCTOSTHUS"

156

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yaenbHol TernaoéMKocTr" Uin
"HccnenoBanue mnpouecca OCTbIBaHUSA
BentectBa" uiu "Mccienosanue
aguabatHoro mporecca” win "M3ydenune
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPhl KUTIEHUS
JKuakocren"

157

®u3NYecKuil TPAKTUKYM 110 TEME
"N3ydyeHue 3akOHOMEPHOCTEN UCTIapEHUsI




158

xkuakocreit" wiu "M3mepenue yneabHoM
TEIIOTHI TIaBJIeHUs JibAa" uinu "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApOB" WIN
"N3mepenune abCcoMOTHON BIaKHOCTH
BO3JlyXa U OIlEHKA MacChl ITapoB B
nomemnieHun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSKEHUS

dusnyueckuil NpakKTUKYM 10 TEMe
"HaOxnroieHue npeBpalieHus 3Hepruu
3apsHKEHHOTO KOH/IEHCATOpa B 3HEPTHUI0
u3nyyeHus ceeroquona” unu "Nsydyenue
IIPOTEKaHUs TOKA B LIEIIH, COJEpIKaleH
KoHAeHcarop" uinu "Pacnipenenenue
PA3HOCTH MOTEHIMATIOB (HAPSLKEHUS) U
MIOCJIEI0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

159

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue CMEIIAHHOTO COCIHHEHUS
pe3uctopoB" unu "M3Mepenue ynenpHOTro
CONPOTHUBIICHUS MPOBOJHUKOB" UIIN
"UccnemoBaHue 3aBUCHUMOCTH CHIIBI TOKA OT
HANPSDKEHUS JJIs1 JTaMIThl HaKaJIUBaHUS"

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue anekTponunza’ wim
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA"
nin "VccaemoBaHnue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"




161

PesepBHeiit ypok. O600ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME
"KunemaTtuka"

162

PesepBHeiit ypok. O600IICHHE U
cHUCTEeMaTH3allHs 3HAHUH 110 TeMe
"lunamuka"

163

164

165

PesepBHbIil ypok. O0001ICHHE 1
cucreMaTtu3alus 3Hanuit no teme "CraTuka
TBep0ro Tena'

PesepBublit ypok. O60011eHNE U
cUCTEMATHU3aIHA 3HAaHUN 110 TeMe ""3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

PesepBusiit ypok. O60011eHNE U
cucTeMarusays 3HaHui 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOU Teopun"

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"TepmonuHamuka. TeniaoBble MalIUHbL"

167

Peseprubiil ypok. O600111eHIE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"ArperaTtHble COCTOSIHUSI BEIIECTBA.
®dazoBble IEPEXOABI"

168

169

PesepBHrlit ypok. O6001ICHHE U
cucreMatu3anus 3HAHUHU 110 TEME
"OnekTpuueckoe nose"

PesepBHsiit ypok. O6001ICHHE U
cucTeMaTH3alys 3HaHUi 10 Teme
"ITocTOSIHHBIN NEKTpUYECKUI TOK"




PesepBHeiit ypok. O600ICHHE U

170 cucreMarusanus 3Haguii 1o reme "Toku B 1
pa3IMYHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 170 16

[NPOT'PAMME




11 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne uudposbie
o/ Tema ypoka Beero Konrpoabnbsie IIpakruueckue B —
padoThbI padoTbI pecypeni
B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe. 1
['mnore3a Amnepa
Bextop marauTtHoM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosel. JInnun 1
MarHUTHON MHTYKIIUU
3 MarauTHOE 1oJie MPOBOJHUKA C TOKOM. OTbIT 1
Opcrena
4 Cunia AMriepa, e€ HampaBJICHHE U MOJTYJIb
Pemenue 3agau 1
5 [Ipumenenue 3akoHa Amnepa. 1
DneKTpOu3MepUTENbHbIE TPUOOPHI
Cuna Jlopennia, e€ HampaBlieHHE U MOJYJIb.
7 JIBrKeHune 3apsyKeHHON YacTHIIbI B 1
OJTHOPOTHOM MAarHUTHOM TIOJIe
Pemenue 3agau
9 Pa6ora cwiel JlopeHia
10 Pemenue 3amau
11 MarauTHO€ 1oJie B BEIIECTBE. 1
deppoMarHeTHKH, Imapa- U JHaMardHeTHKH
12 OcHOBHBIE CBOMCTBaA (heppOMarHETUKOB. 1

[Tpumenenue GpeppoMarHeTHKOB




13

Pertennie 3agaud mo reme "MarautHoe 1ose"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBNEHHE ANEKTPOMArHUTHOW WHTYKITHH. 1
[ToTok BekTOpa MAarHUTHON MHIYKIIMH

16 OC unaykuuu 1

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU 1
®apanes

18 Buxpesoe anexrpuueckoe nozie. Toku Dyko 1

19 O/J1C uHAYKIMH B ABMKYLIUXCS IPOBOJHUKAX 1

20 Pemenue 3amgau 1

21 [IpaBuio Jlenma 1

99 NunykTtuBHOCTH. KaTymka MHIYKTUBHOCTH B 1
LIENHN MOCTOSIHHOT'O TOKa

93 Asnenue camonnaykiuu. IC 1
CaMOWHTYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C 1
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau 1

26 O06o001eHre U cHCTEMaTHU3alnsl 3HAHUH 110 1
TeMme "DnekTpoarHamMuka'”

97 KonTponbnas pabota mo Teme 1
"OnexTpoaguHamuka'

28 Konebarenpuas cucrema. CBOOOIHEIC 1
KoJiebanus1. ['apMoHnYecKre KoaeOaHus

29 KunemaTnueckoe ¥ TMHAMHAYECKOE OIMMCAHUE 1
K0J1€0aTeNbHbBIX IBHKECHUI

30 DHepreTudeckoe onrcanue. BeBo 1




ANHAMHUYCCKOI'0 OIIMCaHrs rapMOHHUYCCKUX
KoJIeOaHuU U3 UX OHEPIrETUYCCKOTO U
KHHEMAaTHYECKOI'O OITMCaHUuA

31 Awmmuntyna u ¢aza xonebanuit
[Tepuon u yactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHuNi

32 MareMaTthdeckoro MastHuka. [lepuon
CBOOO/HBIX KOJIEOaHU NIPY>KUHHOTO
MasiITHUKA

33 3aryxaromue KoneOanus. BeiHyx1eHHBIC
xonebanus. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pewenue 3amau

36 Ypok-koudepenuus "MexaHudueckue
KoJe0aHusl B My3bIKAJIbHBIX HHCTPyMEHTax"

37 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNEeKTPOMarHUTHHIE KOJEOAHUS.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILTATY BT

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTEIbHOM KOHTYpE

40 3aKOH COXpaHCHHS SHEPTUHU B UICATHHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxarlue MIeKTPOMArHuTHbIC KOIeOaHusl.

41 BrinyKeHHBIE 2TIEKTPOMAarHUTHBIS
KoJIeOaHus

42 IlepemeHnHBIl TOK. Pe3uctop u KoHaeHCcaTop B




LCIHU NMEPpEMCHHOT'O TOKa

KaTYI_HKa HHIAYKTUBHOCTHU B LCIIN

43 IIEPEMEHHOT0 TOKa

44 3akon OMa Jy1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
MoOIHOCTh NEPEMEHHOIO TOKA.

45 AMIUINTYIHOE U AEHCTBYIOILIEE 3HAUYCHUE
CHJIBI TOKA U HAMPSKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansubrif Tpanchopmatop. [Iponssoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEPTUU
DKOJIOTHYEeCKHE PUCKU NIPU TIPOU3BOJICTBE

49 anexkTposHepruu. Kynbrypa ucnonab3oBanus
AJIEKTPOIHEPTHHU B TIOBCETHEBHOM KH3HH

50 Pemenue 3amau

o1 Pemenne 3anau

59 O06o011eHne U cucTeMaTu3alys 3HaHuH 10
Teme "DJeKTpOMarHuTHbIe KojebaHus"

53 MexaHn4eckne BOJIHBI. XapaKTepUCTUKHU
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe
3arpsi3HEHNE OKpYKaroleil cpeabl

S7 Pewenue 3anau




58

QHGKTpOMaFHI/ITHBIe BOJIHEI. I/IsnyquI/Ie
SJICKTPOMArduTHBIX BOJIH

59

60

61

OHeprus eKTpOMarHuTHbIX BoJH. CBoicTBa
AJIEKTPOMAarHUTHBIX BOJIH

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHne PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

HpI/IHI_II/IHBI paanuoCBA3U U TCICBUACHUS.
Paguonokanus. SJIGKTpOMaFHI/ITHOG
3arpsA3HCHUC OKPY)KaIOH_[eﬁ CpCabl

62

KonTpomnpnas padora o teme "Konebanus u
BOJIHBI"

63

64

Caert. 3aKOH MPSMOJIMHEINHOTO
pacnpocTpaHEeHHs CBETa

Pemenue 3aga4d Ha IMPUMCHCHHUEC 3dKOHA
HpHMOHHHeﬁHOFO pacnnpoCTpaHCHUs CBETa

65

66

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

[Ipenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHTEJIbHBIN [MOKa3aTeNb PEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKECHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTpakKeHUSI

67

68

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHOB
OTPAXKEHUS U MPETIOMIICHHUSI CBETA

Xon ydent B mpusMe. Jlucnepeus cBera.
CnoxHbIN cocTaB Oenoro ceera. LBer

69

JInnzpl. DOKYyCHOE paCCTOSIHUE U ONTUYECKAs




CcuJjia JTUH3bI

[TocTpoenue n300pakeHUI B JIMH3aX U UX

70 cUcTeMax. Y BEJIMYCHUE JIMH3bI
Pemenue 3a1a4y Ha ocTpoeHue

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
JIUH3

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3anay. [Ipenensl npuMEeHUMOCTH
F€OMETPUYECKOMN ONTUKH

74 CkopocTb cBETa U METOJIbI €€ U3MEPEHUS

75 Hucnepcus cera

76 HNutepdepennus ceera

o KorepenTHble HCTOUHUKH. Y CIIOBUS
HaO0JTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Hudpaxius ceera

81 JudpakionHas pemeTka. Y cioBue
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

83 [TonepeunocTs cBeTOBBIX BOJIH. [lonspuzanus
CBeTa

84 Pemenue 3amay

85 CBeToBBIE ABJIEHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
teme "OnTtuka"

87 Kontponbhas padota nmo teme «OnTHKa»




I'paHuLIBI IPUMEHUMOCTH KIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI JICKTPOIUHAMUKH U 1
MIPUHIIMIT OTHOCUTENIbHOCTH

89 ITocTynatel cieruanbHOU TEOPUU 1
OTHOCHUTEIIEHOCTH
[IpocTpaHcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenma. YcimoBue

90 npUIMHHOCTU. OTHOCUTEILHOCTh 1
OJTHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U
COKpaIleHHe JJTNHBI

o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHUIIBI

92 CBsi3b Macchl C 3HEpPTrUel U UMITYJIbCOM 1
PENATUBUCTCKOMN YaCTULIBL. DHEPTHsI TOKOS

93 PaBHOBECHOE TETIIOBOE M3ITydeHHE 1

94 3akoH cMmenieHus: Buna 1

95 I'umoresza M. [Tnanka o kBaHTax. @OTOHBI 1

96 DHeprust 1 UMITYJIbC POTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. 1
3akoHbl poTordpdexra

08 VYpaBHenue DiiHiTeltHa U1 GoTodPdexTa. 1
"Kpacnast rpanuna" ¢ororddexra

99 JaBnenue ceera. OnwiThl [1. H. JIeOeneBa 1

100 BosHOBEIE CBOMCTBA YaCTHI]
Bomnnsl ne bpoins. /lnuna BonHs! 1¢ bpoiins

101 U pa3Mepbl 00J1aCTH JIOKAIU3aluu 1
JBHKYILEUCS] YaCTULIBI

102 KopmyckysipHO-BOJTHOBOM JTyaliu3m 1




103 Judpaxius 3JeKTPOHOB Ha KpUCTAJIAX
Cnenuduka u3mMepeHu B MUKPOMUPE.

104 CooTHollleHUs HEOTIPeAeNEHHOCTEN
Ieiizenbepra

105 Pemenue rpadguveckux 3aga4q

106 Pemenne pacuéTHbIX 33124

107 KonTponbHas paborta no Temam: "OCHOBBI
CTO", "KopmycKysspHO-BOJIHOBOU Tyanu3m"

108 OnbITHI 110 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Inanerapnas mozaens atoma Pesepdopaa

109 [Tocrymnarter bopa

110 Buner criektpoB. CiekTp ypoBHEH sHEepruu
aToMa BOJ0poAaa

111 CrioHTaHHOE U BBIHYKJEHHOE U3TyUYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa I'eiisenOepra-

113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnajaa. CBoiicTBa

114 MOHU3UPYIOUIETo U3IydeHus. Brnusnue
PaaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jlosumerpus
OHeprus CBA3U HYKJIOHOB B sA1pe. SInepHsle
cuibl. Jledext maccel sapa. SAnepHbie

115 peakuuu. Snepusie peaktopsl. [IpobiemMsr
YIPaBISIEMOTO TEPMOSAIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIEKThI Pa3BUTHSI sIIEPHON




SHEPTeTUKU

MeTozbl perucTpaniu 1 ucciae10BaHus
3JIEMEHTApHbIX yacTull. @yHIaMEHTAJIbHbIE
116 B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtanaapTHOM
mojenu. KBapk-riltooHHas MOJEIb aJpOHOB

®usuka 3a npeaenamMmu CTaHIapTHOW MOJIEIH.
117 TémHas Marepus U TEMHas SHEPTHUsL.
EnuncTBO DM3ndeckoit KapTHHBI MUpa

OTansl Pa3sBUTHUA aCTPOHOMUU. 3HaucHUE
ACTPpOHOMUH

118

[TpruMeHUMOCTH 3aKOHOB (PH3UKH IS
0O0BSICHEHHS IPUPOABI KOCMHUYECKHUX
00BEKTOB. MeTO/IbI aCTPOHOMUYECKHUX
HCCIeIOBaHU M

119

COBpCMeHHI)IC OIITHYCCKHE TCICCKOIIBI,
120 pPaguoTEeNeCKOIbl, BHEaTMOChepHas
aCTPOHOMHUS

121 Bun 3Bé3nH0r0 HeOa. Co3Be3nus, sipKue

3B63I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucreMa. Cosnue. CosHeuHas
122 akTUBHOCTb. Mlcrounuk sHeprun CosHua u
3BE3]

3BE3/1b1, UX OCHOBHBIE XapPAKTEPUCTUKU.
123 Jlnarpamma "creKTpajabHbIM KJlacc —
CBETUMOCTB"

124 3Be3abI IIIaBHOM ITOCIIEN0BATEIILHOCTH

125 Buyrtpennee crpoenue 38&31. COBpeMEHHbIE




MPEJCTABICHUS O TPOUCXOKICHUU U
spoJrroriuu CoTHIA U 3BE3/. DTaIIbl )KU3HHA
3BE3]T

126

127

128

Muneunsiii [1yte — Hama ['anaktuka. Tunsl
rajJlakTuk. YEpHbIE ABIPBI B A/1pax rajJakTHK
Bcenennas. Paciupenue Beenennoid. 3akoH
Xab6ua. Teopust bonbiioro B3peiBa.
PennkroBoe uznyuenue

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

129

130

Hepeménnsie npobieMbl acTpOHOMUUT

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccaeqoBanre MarHUTHOT'O I10JIA
MOCTOSHHBLIX MarHuToB" niu "Hcciaenosanue
CBOMCTB (peppOMarHeTukoB" wim
"HccnenoBanue OeCTBUS [IOCTOSHHOIO
Mar"HurTa Ha paMKy ¢ TOKoM"

131

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunpl Ammepa" win "M3yuenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHUJIBI TOKA"
nmy "OnpeneneHue MarHUTHOW MHAYKIUY Ha
OCHOBE M3MepeHus cuibl Ammepa”

132

133

Pu3NYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue sIBJICHUS 3JIEKTPOMArHuTHOM
nHAyKIun" win "OnpenereHne HHIyKIAN
BUXPEBOI'0 MarHUTHOTO NOJIA"

Ou3NYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOMHIYKIIUN"




i "COopka MOJIENN HIIEKTPOMArHUTHOTO
reHeparopa"

134

135

136

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U NIPYKUHHOI'O MasiTHUKOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"[IpeoOpazoBaHme SHEPTUU B IPYKUHHOM
MasTHHUKE"

®dusnyeckuii MPaKTUKYM TI0 TeMe
"HccnenoBaHue NepeMEHHOTO TOKA 4epes
MIOCJIE0BATEIBHO COCANHEHHBIC
KOHJICHCATOP, KaTyIIKy U pe3UcTop" MIn
"HUccnenoBanue paboThl HCTOUHUKOB CBETA B
LIETIH TTIEPEMEHHOT0 ToKa"

dusnyeckuil NpakTukyM 1o teme "M3ydenue
[1apaMeTpOB 3BYKOBOW BOJIHBI"

138

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenune nokasaTelis IpeaoMICHUs
crexna" win "[lomyuenune nzobpaxxeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

@u3NYeCKUil NPAKTUKYM IO TEME
"UccnenoBanne 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" wim "M3mepenne GokycHOro
paccTOsSHUS PACCENBAIOIINX JINH3"

140

@u3NYeCKUil NPAKTUKYM IO TEME
"Habmonenue nudpakunu, uHTephepeHInu
U noJsipu3anuu ceera'




141

142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneseHue UMMYJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nose)"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [limanka Ha ocHOBE
uccaenoBanus poroddpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepe3 CBETOAMOJ OT HampsKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJIOPO/a U U3MEPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
UCIOJIb30BaHuEM ao3uMerpa” win "M3yuenune
MOTJIOIIEHUs OeTa-4acTHIl aTFOMUHNEM "

145

146

@uU3NYECKUI NPAKTUKYM II0 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYXEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPHIOKEHUHN IS
oTpeeNieHus TIOJ0KEeHUST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moiytmapus 1 sipkue
3BE316!" win "HaOmroaeHus B TENECKOII
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoIJIeHuI"

O0001IeHYEe ¥ cucTeMaTU3auus 3HaHuii. Poib




(U3HUKU ¥ ACTPOHOMHUH B 3KOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIIMAIbHON M STHYSCKOM
chepax IeaTeTbHOCTH YeJIOBEeKa

O6o006muienue u cuctemMatu3anys 3Hanuil. Posp
147 U MecTO (PU3HMKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O0o001Ienre ¥ cucTeMaTu3anys 3HaHuK. Poib
(busnueckoit Teopun B GOPMUPOBAHUH

148 MPEJCTaBICHUN 0 (PU3NYECKON KapTHHE
MUpa, MECTO (PU3UIECKON KapTHHBI MHUPa B
o0mIeM psiy COBPEMEHHBIX €CTECTBEHHO-

HAay4YHBbIX HpeI[CTaBJ'IeHI/Iﬁ O IIpHUpOALC

149 O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110

Tteme "Kunemaruka"

O00011IeHEe ¥ cUCTEMAaTH3aluUs 3HAHUI 110

150
TteMe "Kunematuka"

151 O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "JluHamuka"

152 O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110
teme "Craruka TBEpAoOro tena'

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI 11O

153
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155 O000IIIEHNE U CUCTEMATHU3AINS 3HAHUH 110

teme "Tepmonunamuka. TemioBbie MammHbI"

156 O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 110




TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBble epexo bl

157

158

O00011IeH1E U CUCTEMATHU3ALMs] 3HAHUN 110
Teme "DnekTpuueckoe mnoie"

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
teme "[loCTOSTHHBIN 3JIeKTpUYECKUd TOK"

159

O06o001IeHre ¥ CHCTeMaTU3alus 3HAHUN 110
teme "Toku B pa3nu4HbIX cpeax”

160

161

162

O06001IeHYE ¥ CUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlit ypok. O60011eHNE 1
cHCTeMAaTH3aIis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKuus"

PesepBubIiil ypok. O6006111eHIE 1

cUCTEMaTH3allMs 3HAaHUI IO TEME
"Mexannyeckue Konedanus"

163

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsl 3HAHHUH 110 TeMe
"Jy1eKTpOMarHuTHHIE KosieOanus"

164

PesepBHblil ypok. O60611eHNE U
cUCTEeMaTH3alusl 3HaHUH 1o TeMe
"MexaHN4YeCKHe U 3JIEKTPOMAarHUTHBIE
BOJIHBI"

165

166

PesepBHelit ypok. O6001IeHNE 1
crcTeMaru3alus 3Hanui no teme "Ontuka'

PesepBHrIit ypok. O6001IeHNHE 1

cucreMarusaius 3Haguii mo teMe "OCHOBBI
CTO"




167

PesepBHelil ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHHUH 110 TeMe
"KopnyckynspHO-BOJIHOBOM Ayanu3m"

168

PesepBHelit ypok. O000IICHHE 1
cucreMaru3als 3Hanuii mo teme "dusuka
aroma"

169

170

PesepBubIil ypok. O6001IeHIE 1
cUcTeEMAaTH3anusI 3HaHuH 1o Teme "dusuka
ATOMHOTO SI/Ipa U JIEMEHTapHbBIX YacTuilr"

PesepBHrlil ypok. O60011eHNE U
cucTeMaTH3als 3HaHU 0 TeMe ""DJIEMEHTHI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 10 knacce/ KacesioB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBO

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



