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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs pa3paboOTaHa HA OCHOBE
MOJIOKEHUH W TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOHM 00pa3oBaTelNbHON MPOTrpPaMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakxke ¢ yuérom ¢denepanpbHOM pabodeid MporpaMMbl
BocnuTaHus 1 KoHuenuuu npenojgaBaHust yueOHoro npeamera «Pusuka» B 00pazoBaTEIbHBIX
opranmsaiusax Poccuiickoit  depepauuu, peanusyroLMX OCHOBHbIE —0Opa3oBaTebHbIE
IIPOrPaMMBI.

[Iporpamma 1o ¢u3uke onpeaenser o00sd3aTelnbHOE IMPEIMETHOE  COAEpIKaHUe,
YCTAHABJIMBACT PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh M3YYCHHUS TEM M pa3iesioB y4eOHOTO
npeaMera ¢ yd4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX ocoOeHHOCTe oOywaromuxcsa. [Iporpamma mo  Qusuke ngaér
IpPEICTaBICHUE O LEJAX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHus, BOCIMTAHUS U Pa3BUTHUSL
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca GU3MKM YriayOJIEHHOrO YPOBHS II03BOJIAET pEaIM30BaTh 3aJaud
po(hecCHOHANBHOM OPHEHTALMK, HAIpPaBJIE€HO Ha CO3JaHHE YCIOBUW JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM  OOYYaroLMMCs, KOTOpbIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B mporpamme mo ¢u3mke onpenensioTcs IUIAHHUPYEMbIE pe3yiabTaThl OCBOCHHUS Kypca
¢u3uKkn Ha YpOBHE CpeaHero oOmero o0pa3oBaHUA: JIMYHOCTHBIE, MeTalpeiIMeTHbIE,
npeaAMeTHbIC (Ha yriyOsn€éHHOM ypoBHE). HayduHO-MeTOoA0I0THYecKO OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM pe3ysibTaTaM O0ydaromuxcs,
OCBOMBIIIKX MPOTrpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 00pa3oBaHMs HA YIITyOJIEHHOM
YPOBHE, SIBJISETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIE PE3yJbTaTbl OCBOCHUS Kypca (U3UMKU Ha YIiayOJIEHHOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «DPu3uKay mo rogaM o0ydeHus.

[IporpaMmma 1o Qu3uKe HUMEET NPUMEPHBIH XapakTep W MOMKET ObITh HCIOJIb30BaHA
YUUTENAMHU (PU3UKH [Tl COCTABJIEHUSI CBOUX pabOUUX MPOrpaMM.

[IporpaMmMa 10 @QU3MKE HE CKOBBIBA€T TBOPUYECKYI0 HWHULMATUBY Y4uUTEIeH W
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pPEajM3alyd PA3IMYHBIX METOAMYECKHMX TMOIXOIO0B K
npenojaBaHuio (GU3MKKM Ha YriayOlnEHHOM ypOBHE IPH YCIOBHM COXPaHEHUs 00s3aTebHOM
4acTU COJIEp’KaHus Kypcea.

®du3nka Kak Hayka o Hanbosee oOIUX 3aKOHaX MPUPOJIbI, BHICTYIAsi B KAUECTBE yU€OHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHUI 00 OKpyXarolleM MHpe.
[konpHBIH Kypc (U3HKH — CHCTEMOOOpA3yIOUIUMN /il E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBICHUHN, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenusio Xapakrep U OypHOE pa3BHTHE pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIaJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOydaromierocs, B (popMHUpOBaHUE
YMEHUH NPUMEHATh HAY4YHbIH METOJ] TO3HAHUS MTPU BHITIOJIHEHUH UMHU YU€OHBIX UCCIICOBAaHUM.

B ocHOBY Kkypca ¢u3HKu Ha YpOBHE CpeIHEro o0Iero oOpa3oBaHUs TIOJOXKEH PSIT HICH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC SBIIAETCA JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KJIACCHUYECKOU, TaK U
COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM ¢ HeMl MaTepHual Kypca (pU3HKu 00beAMHEH BOKPYT
buznueckux Teopui. Bemymmm B Kypce sBisercs (GOpPMHPOBAHHME TPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.



Hoea cymanumapuszayuu. EE€ peanuzanus IpeanoaraeT UCN0OIb30BaHUE T'YMaHUTAPHOIO
noteHuana GU3N4YeCKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HMKU C Pa3BUTHEM OOLIECTBA,
a TaK)Ke C MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKHUMH MTPOOIeMaMHu.

Hoea  npuknaonon  nanpasnennocmu. Kypc  dusuku  yrayOonéHHOro  ypoBHS
IperonaraeT 3HaKOMCTBO C HIMPOKUM KPYTOM TE€XHHYECKHUX U TEXHOJIOTUYECKUX MPUIIOKECHUN
U3y4EHHBbIX Teopuil U 3akoHOB. IIpu 3TOM paccMarpuBaroTCs Ha ypoBHE OOIIMX IPECTaBICHUMN
U COBPEMEHHBIC TEXHUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea 3konocusayuu peanu3yercss IMOCPEICTBOM BBEACHUS JIIEMEHTOB COJEp KaHUS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM TNpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Npo0IeM palMOHaIbHOIO IPUPOAOIOIb30BAHUS U
HKOJIOTHYECKO Oe30MaCHOCTH.

OcBoeHue cozepkaHus MporpaMmsbl Mo (pU3MKe JOHKHO OBITH MOCTPOSHO Ha MPHHLIUIAX
CHCTEMHO-/IEATEIbHOCTHOTO moaxoa. s GU3uKy peanu3anus 3TUX IPUHIUIIOB 0a3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSATENIBHOTO AKCIEPUMEHTa KakK IOCTOSHHO JeicTByroliero (axropa
yuebHOoro mpouecca. Jnst yrnyOn€HHOro ypoBHS — 3TO CUCTEMAa CaMOCTOSITENIBHOIO
YUYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKUE OIbITHl IpU
U3y4eHUH HOBOTO MaTepuaya, JlabopaTropHble padoTel W paboThl mpakTukyma. llpum sTom
BO3MOXHBI /IBa crioco0a pean3zaluuu pU3HMUECKOro MpakTHKyma. B mepBom ciydyae mpakTHUKyM
npoBoauTca au6o B koHue 10 m 11 kiaccoB, nmubO mocie mepBoro U BTOPOrO IMOJYTOAHMM B
KaX/IOM M3 3THX KjaccoB. Bropoil cnoco® — 3To mHTerpauus paboT NpakTHKyMa B CHCTEMY
7a00paTOpHBIX padoOT, KOTOPHIE MPOBOMIATCS B Mpolecce u3ydeHus paszzaena (temsl). [lpu sTom
1o paboTaMH MPaKTUKyMa HOHUMAETCsl CAMOCTOATEIbHOE HCCIIEJ0BAHUE, KOTOPOE ITPOBOJAUTCS
0 PYKOBOJICTBY CBEPHYTOTO, 00OOIIEHHOTO BUAA O€3 TOMIArOBON HHCTPYKITHH.

B nporpaMme no ¢usmke cucreMa y4eHMYECKOr0 SKCIEPUMEHTA, J1a00paTOpHbBIX paboT U
NPaKTUKyMa MPEICTaBlIeHa €ANHBIM MTepeYHeM. BbIOOp TeMaTuKu JUIst 3TUX BHJOB YICHUYECKHUX
IPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4aCTHHUKaMHM 0Opa3oBaTENbHOIO Mpoliecca MCXOId U3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMSA M OCHalleHus kaOunera ¢usuku. Ilpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHUCA YMEHUSIMH IPOBOAMUTH TMpPsSMble M KOCBEHHbBIE
U3MEpPEHUs, MCCIECIOBAHUS 3aBHUCUMOCTEH (M3NYECKUX BEIWYMH M TIOCTAaHOBKY OIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUITOTES.

Bornbiioe BHUMaHUE yIeNseTcsl pelieHUI0 Pacy€THBIX W KadeCTBEHHBIX 3anad. [Ipu sTom
JUI pacuy€THBIX 3a/lauy MPUOPUTETOM SBISIOTCS 33Jaud C SBHO 3aJaHHON M HESIBHO 3a/laHHOU
(bu3nIecKoil MOJIENBIO, TIO3BOJISIONINE TPUMEHATh U3yUCHHbBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pa3liena Kypca, Tak U MHTErpupys NpUMEHEHUE 3HaHUN W3 pas3HbIX pasznenoB. Jluns
Ka4eCTBEHHBIX 3a/la4 TMPHOPUTETOM SBISIIOTCA 3aJaHWs Ha OOBsICHEHUE/TpeIcKa3aHne
NpOTEeKaHUs (PU3MUECKUX SBICHUH U MPOLIECCOB B OKPYXKAIOLIEH >KHU3HHU, TpeOyrolre BbIOOpa
(bu3nIecKoil MOIeNH ISl CUTYallluy TPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢  TpeboBanusiMu PI'OC  COO k  MarepuanbHO-TEXHHUYECKOMY
o0ecrieyeHn0 y4yeOHOro mnpoiiecca Kypc (U3UKH YrIIyOJIEHHOTO YpPOBHS HAa YPOBHE CPEIHEro
oOmiero 00pa3oBaHUs JOJDKEH HM3y4aTbCs B YCJIOBHUSX IpeIMETHOro kabuHera. B kaOunere
bu3MKH JOMKHO OBITH HeoOXxoaummoe JabopaTopHOE OO0OpYAOBaHWE ISl  BBIMOJTHEHUS
yKa3aHHBIX B NpOrpaMMe MO (PU3MKE YUYEHHYECKUX OIBITOB, JJAOOPAaTOPHBIX paboT M pabdoT
NPaKTUKyMa, a TAKXKe IEMOHCTPAIIIOHHOE 000PYI0BaHHeE.

JleMoHCTpallMOHHOE 00OpyAOBaHHEe (opMUpYETCS B COOTBETCTBUU C TMPUHIIMIIOM
MUHHMAaJIHHON JOCTATOYHOCTH W OOECTICUYMBAET TMOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHTaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpyIOBaHME Ul YYEHHUYECKHX MPaKTHUECKUX paboT (opMHUpyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECTeYMBaeTCs B pacyére OMHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1abopaTOPHOro OOOpYJIOBaHUS JOJKHBI OBITh
IIOCTPOECHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAHUM AHAJIOIOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.



OCHOBHBIMU 1IENISIMHU U3Y4YEHUs PUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

(opMHpOBaHNE HUHTEpPECA U CTPEMIICHHS O0YYAIOIMXCS K HAYYHOMY M3YYEHUIO IPUPOIBI,
pa3sBUTHE UX UHTEIJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

pa3sBUTHE INPEACTABICHUH O HAayyHOM MeEToJe T[O3HaHus U  (opMupoBaHue
UCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPY)KAIOIIIM SIBIICHHSIM;

(dopMHpOBaHHE HAYYHOTO MMPOBO33PEHMsI KaK pe3ysbTaTa M3Y4eHUsS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopmMHpoBaHHEe YMEHHH OOBSCHSATH SBJIEHHUS C MCIIOJIB30BaHMEM (U3NYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dopMHpOBaHUE NPEACTABICHUH O PonM (PU3MKM Uil Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymell mnpodeccuoHalIbHOM
NeSITebHOCTH, CBSI3aHHBIX C (DU3UKOHM, MOArOTOBKA K JalibHEHIIEMy OOy4YeHHMIO B 3TOM
HalpaBJICHUU.

JocTmwkenne 3TUX 1eeld oOecrednBaeTcs pEeIIeHHEM CIEAYIOMMX 3a7ad B IpoLecce
u3ydeHus Kypca GU3MKU Ha ypOBHE CpeHero o01iero o0pa3oBaHus:

IPUOOpPETEHUE CUCTEMBbl 3HAHUU 00 OOMmMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
Y 3JIEMEHTBI aCTPO(U3HKH;

(dbopMHpOBaHHE YMEHUHN IPUMEHATh TEOPETUYECKUE 3HAHUS JUIsI OOBSICHEHUS (PU3NYECKUX
SIBIICHUW B TIPUPOJIE U JUISI IPUHATHUS MPAKTUIECKUX PEIICHUI B IOBCEAHEBHOM KHU3HH;

OCBOCHME CIIOCOOOB PEIICHUs Pa3IMyYHbIX 33Ja4 C SBHO 33JaHHOM (U3NYECKOil MOJeNbIo,
3a1a4, TOAPA3yMEBAIOIIUX CAMOCTOATEIBHOE CO3MaHuEe (PU3UYECKOW MOJIENH, aJeKBaTHOU
YCIIOBUSIM 3aJ]auy, B TOM YHCJIE 3a]1a4 HH)XEHEPHOT'0 XapaKkTepa;

NOHMMaHue (PU3MYECKHMX OCHOB W NPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJIQICHUE METOJaMH CaMOCTOSTENBHOTO TUIAHUPOBAHUS W TPOBEIACHUS (PU3MUECKUX
HKCIEPUMEHTOB, aHaJlW3a M WHTepHpeTanud HHPOPMALUHU, ONpPEAETICHHUS JOCTOBEPHOCTU
HOJTY4EHHOTO Pe3yJIbTara,;

CO3/laHUE YCJIOBUHM Ui pa3BUTHS YMEHHH NPOEKTHO-HCCIEN0BATENbCKOM, TBOPUECKOM
NesITeTbHOCTH;

pa3BUTHE UHTEpeca K cepaM npodeccHoHaNbHOM NesITeIbHOCTH, CBA3aHHON ¢ (PU3HUKOM.

B cootBerctBun ¢ TpeboBanusmMu ®I'OC  COO yrnyOnéHHBIM  ypOBEHb HU3yUEHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEro oOmero oOpa3oBaHMs BbIOMpaeTcs
00yJaromuMUCs, TUIAHUPYIOIIUMH TPOJOIDKEHHE O0pa30BaHMS 10 CIEHUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MpOoduIs.

Ha u3yuyenue ¢usuku (yriayOaéHHbIN ypOBEHb) Ha YPOBHE CpeiHEro olIiero oopa3oBaHus
orBoautcst 340 gacon: B 10 ximacce — 170 yacos (5 wacos B Henenio), B 11 kimacce — 170 gacos (5
JacoB B HEJIEIIO).

[Ipennaraemslii B mporpaMme no ¢pu3nke nepedeHb J1abopaTOPHBIX U MPAKTHUECKUX PaboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEIb JeJaeT BHIOOp IMpOBEACHUs JTabOpaTOPHBIX paboT H
OTIBITOB C YUETOM MHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COAEP)KXAHUE OBYUYEHUSA

10 KJIACC

Paspnen 1. Hay4Hblil MeTOX O3HAHUS IPUPOABI.
Ousuka — QyHIameHTandbHas Hayka o npupoze. HayuyHblit MeTon MO3HaHMS U METOJbI
ucciieI0BaHus (PU3UYECKUX SIBICHUH.



DKCIIepUMEHT U TeopHs B Ipoliecce MO3HaHUs npupobl. Habmronenue u sKCriepuMeHT B
buzuke.

Crioco0b1 m3MepeHHst (PU3MUECKUX BEIUYHH (QHAJOTOBbIE U IU(PPOBBIE U3MEPUTEIBHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemuocTu u3MepeHuil PU3MUEcCKuX BeNU4YHH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QpU3MYECKUX SBICHUI U MpoLEccoB (MaTepuaibHas TOYKa, aOCOJIOTHO
TBEPOE TEII0, UJIcaIbHASI )KUKOCTh, HJI€AIbHBIN I'a3, TOUEUHBIN 3apan). ' unoresa. ®uznueckuit
3aKOH, FPaHULbI €r0 NPUMEHUMOCTH. Pu3ndeckas TeopHusl.

Ponp m mecto ¢u3uku B (POpMHPOBAHMHM COBPEMEHHOH HAay4yHOW KapTHHBI MHpa, B
MPAKTUYECKOM JIeSITETLHOCTH JIIOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

W3mepeHre cuiabl TOKAa M HAlpsOHKEHUs B LENH IOCTOSHHONO TOKa MpPU NOMOIIU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIHLHBIX TPHOOPOB.

3nakoMcTBO ¢ 1u(poBoit naboparopueit mo ¢usuke. [Ipumepsl n3mepeHus: GU3NYECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuyeckoe nBHKeHHE. (OTHOCUTENBHOCTh MEXaHMYECKOro aABwkeHus. Cucrema
oTCcyY€Ta.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

Pannyc-BekTOp MaTepuaJbHOW TOYKH, €ro IPOCKUMHM HAa OCH CHCTEMBI KOOpAMHAT.
Tpaexropus.

[lepemenienne, cKopocTh (CpelHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U YCKOpPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CUCTEeMbl KoopauHaT. ClioKeHHe NMepeMEIeHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIUHEHHOE JIBH)KEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOUKU OT BPEMEHH U UX rpaUKu.

CBobosnHoe maseHue. YcKopeHue cBoOOmHOro majeHus. J[BuxkeHue Tena, OpPOLIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTU M YCKOPEHMSI MaTEPHAIbHON TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonuneriHoe nBukeHue. JBUKEHNE MAaTEPUATIBHON TOYKH IO OKPYKHOCTHU. YTJIOBAs U
auHelHas ckopocTb. Ilepmon u vacrora obOpamenus. LlenHTpocTpemurenbHoe (HOpMalbHOE),
KacaTeJbHOE (TaHI€HIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepHaIbHOM TOUKH.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: CIUIAOMETD, IBUKEHUE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepeiau, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogens cucteMsl OTCUETA, UIUTFOCTPALMS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrniocoObI uccae10BaHus ABIKEHUN.

NnmrocTpanus npeneapsHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro Mo YII0M K TOPU30HTY U TOPU30HTAIIBHO.

HampaBnenue CKOpOCTH NpU ABUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yriaoBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHME TTyTEH, TPACKTOPHI, CKOPOCTEN IBUKEHHUSI OJHOTO U TOTO KE TeJa B Pa3sHbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3yueHnne HepaBHOMEPHOT'O IBUKEHMUS C LIEJIBIO ONPEIEIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus IPU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUKEHUU 110 HAKJIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JBUKEHUU.



W3mepenue ycKOpeHus: CBOOOIHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE UGB POBOH
nabopaTopun).

W3ydyeHne OBUXKEHUS Tella, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka runoressl o npsmMoi
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAJIbHOCTBIO ITOJIETA U HAYAJIBHOM CKOPOCTBIO TeJa.

N3yueHne ABMKEHUS Tela 10 OKPYKHOCTH € IOCTOSIHHOM 110 MOAYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH Ilepuoja OOpalleHHs KOHMYECKOIO MasTHUKA OT €ro
IapaMeTpoB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HeroToHa. MHepuuanbHbple cucTeMbl OTcUéTa. [IpUHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCU€Ta (ONpeiesIeHue, IPUMEPBI).

Macca tena. Cuia. IlpuHnun cynepno3unmu cui.

BTtopoii 3akon HeroToHa 117151 MaTepraibHOM TOUKH.

Tperuii 3akoH HpI0TOHA 1151 MAaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON M MHEPTHON MacCCBl.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHMS CBOOOJHOTO TMAaJ€HUs OT BBICOTHI Haj
IOBEPXHOCTBIO IUIAHETHI W OT reorpauueckoil MmupoTsl. J[BukKeHHe HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena. Bec Tena, IBHXKYIIErocs C yCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpEHHS CKOJBXKEHUS M CHIAa TPEHHS IOKOSI.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU TelNa B JKUIKOCTU WIM rase, eé
3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO JIBUKECHHUSL.

[Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHuueckue ycTpoWCTBA M TEXHOJOTMYECKHE IPOLECCHl: IMOAMINUIHUKY, JBUKCHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEHUS Te B UHEPLUAIBHBIX U HEMHEPLMAIbHBIX CUCTEMaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne AByx LWIMHIPOB WJIM IIApPOB Pa3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOAEHCTBYIOLIEN TPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEICHUEM MacChl Tella
Ha ero yCKOpeHNE B UHEPLIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HMKAIOUIUX B PE3YIbTATE B3aUMOJICHCTBUSA TEIL.

N3MmepeHne macce 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUN.

LleHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

H3mepeHnne paBHOIEHCTBYIOIIECH CUIT TP IBH)KEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €ro MacChl.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3NHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOH yepe3 JNErkuil OJI0K.

N3mepenne kodddumrierTa TpeHus 0 BEIMYUHE YTIIOBOTO KOd(hHUIlMeHTa 3aBUCUMOCTH
Fu(N).

UccnenoBanue JABMKEHHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C T€pEMEHHBIM
K03 PHUIINEHTOM TpEeHHUS.

W3ydeHue ABMKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.



AbcomotHo TBEpHOE Teno. [locTynarenbHOe M BpallaTeibHOE JBM)KEHUE TBEPAOTO Tema.
MOMEHT CcrIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. CrokeHHe CHIl, NPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe pABHOBECHE.

TexHu4yeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, pelI€Tyarble KOHCTPYKLWH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO MJI0IAb ONIOPHI.

Tema 4. 3akonvl coxpaneHusn ¢ Mexanuxe.

NMinynsc MaTepuanbHOM TOYKH, CUCTEMbl MaTepuaibHbIX TOYeK. LleHTp Macc cucremsl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUU LIEHTPA Macc.

MMIynbC CUIIbl 1 I3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT uMITynbca MaTepUaJIbHOW TOYKM. IIpencraBieHre O COXpaHEHMM MOMEHTA
MMITYJIbCa B IEHTPAIbHBIX MOJISX.

PabGorta cuibl Ha MajaoM W Ha KOHEYHOM MepeMeleHud. ['paduueckoe mpencraBiieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBL.

Kunernyeckass sHeprus MarepuaibHOM TOukH. Teopema 00 M3MEHEHHMHM KHHETUYECKOM
SHEPrUY MATEPHAITBHON TOUKHU.

IToreHManpHble U HENMOTEHUHAIbHBIE CUibl. lloTeHunanbHas sHeprus. lloreHunanbHas
SHEprust ynpyro neopMUPOBAHHON MPYKWHBI. [loTeHIMaNbHAs SHEPrus Tella B OJHOPOJIHOM
rpaBUTALMOHHOM moJie. [loTeHnManbHas dHEPrus Tejla B TPABUTALMOHHOM I10JI€ OJHOPOJHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckasi CKopocTh. TpeThs KocMHUecKasi CKOPOCTb.

CBs3b pabOTHl HEMOTEHIIMAIBHBIX CHJI ¢ U3MEHEHHUEM MEXaHUYECKOW SHEPTrUU CHCTEMBI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymnu g MIeadbHOW MKUIKOCTH KakK CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTHUH.

TexHuYecKrne YCTPOMCTBA W TEXHOJOTMYECKHE MPOLECCH: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYXKUHHBIN MUCTONET, TUPOCKOT, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

N3Mepenre MOIHOCTH CUIIBL.

W3meHenune sHepruu Tena Mpu COBEPIICHUH paOOTHI.

BzaumHble npeBpalieHHs] KMHETUYECKOM M NMOTEHIMAJbHOW SHEPrui IpU JCUCTBUM HA
TEJIO CUJIbI TSKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepTruu Ipu CBOOOTHOM MaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

N3mepenne umitynbca Tesa 1o TOpMO3HOMY Iy TH.

N3mepenne cuitbl TSITH, CKOPOCTH MOJIETTH DJIEKTPOMOOWIISI i MOIITHOCTH CHJIBI TSITH.

CpaBHEHUE U3MEHEHMS UMITYJIbCA Tela C UMITYJIbCOM CHUIIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.



CpaBHEHHE H3MEHEHUS MMOTCHLIUAIBHOM YHEPTUU NPY>KUHBI C pab0TOM CHIIBI TPEHHUSL.
Omnpenenenue pabOThI CHIIBI TPEHUS MPU ABMKEHUH TeJla IO HAaKJIIOHHOMW TIOCKOCTH.
Pa3nes 3. MoJsiekyasipHasi (pM3MKa ¥ TePMOJUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TOJOXKEHHUST MOJEKYIsipHO-KHuHeTH4Yeckoil Tteopun (MKT), ux omnbiTHOE
obocHoBanue. [uddysus. bpoyHoBckoe nBkeHHEe. XapakTep IBHKEHHUS U B3aHUMOJCHCTBUS
qacTull BelecTBa. Mojienu CTpOoeHus ra30B, JKUJIKOCTEW U TBEPABIX TeNl U OOBSCHEHUE CBOICTB
BElleCTBAa Ha OCHOBE ATUX Mojeneil. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BemectBa. [locTostnnas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama temmeparyp
enncus.

Mopeinb neanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTULIbI Fa3a IBHXKYTCS
XAOTHUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3zoBbic 3akoHBl. YpaBHeHHe MenpaeneeBa—Kmnaneiipona. AOcoNOTHas TeMIiepaTypa
(wkana temneparyp KeneBuna). 3axon JlanmpToHa. M3omponecchl B HIEalbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. ' paduueckoe mpeacTaBieHre U30MPOILIECCOB: U30TepMa,
u30Xopa, n3odapa.

CBsi3b MEXIy [JaBICHHEM U CPEAHEH KHUHETUYECKOHM »HHEpPrue MOCTYNaTeIbHOIO
TEIUIOBOTO JIBHKEHHMSI MOJIEKYJ HJA€aJbHOrO0 Ta3a (OCHOBHOE YPAaBHEHHME MOJIEKYJSPHO-
KMHETUYECKOW TEOPUH HICaTHHOIO ra3a).

CBs3p  aOCONIOTHOM — TemmepaTypbl TEPMOAMHAMHYECKOHM CHCTEMBI CO  CpeaHei
KMHETHUYECKOM 3HEeprueil NocTynaTelIbHOr0 TEMIOBOTO JBUKEHHUS €€ YaCTHUL.

TexHuueckue yCTpOHCTBa U TEXHOJIOTMYECKUE IIPOLECCHl: TEPMOMETp, OapoMmerp,
MOJIy4YeHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL BELIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3an1chio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Huddysus xunkocrei.

Mopens onbita lltepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpUCTaNIn4eCKUX PEETOK.

Habmonenue u uccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue npolecca yCTaHOBIIEHUS TEIJIOBOIO PaBHOBECHSI IIPU TEIJIOOOMEHE MEXKY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHrne W30TEPMHUYECKOTO Ipolecca (pEeKOMEHJ0BAHO MCIOIb30BaHUE LHUPPOBOI
nabopaTopun).

N3ydenune n30XopHOTo npouecca.

N3yuenne n306apHOro mnporecca.

[TpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauwiunoi.

TepMoguHamMuyeckas (TH) CHCTEMA. 3agaHue BHEIITHUX YCIOBUI JUTS
TEPMOJMHAMMYECKONM CHCTeMbl. DBHemHune u  BHYTpeHHHME mapaMmerpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CpeJHUE 3HAYEHHS BEIMUYMH, ONMHMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM ypOBHE.

Hyneoe Hauano tepmoauHamMuku. CamMONpON3BOJIbHAS Peslakcalusl TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PABHOBECHUIO.

Mognenb wuaeanbHOr0 raza B TEpPMOAMHAMUKE — CHCTEMa YpPaBHEHMH: ypaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE 711 BHYTPEHHEW SHEPruu. Y CIOBHS NMPUMEHUMOCTU
9TOM MOJENM: HW3Kasg KOHLEHTpalus YacTHL, BBICOKME TeMmmeparypsl. Beipaxenue mis
BHYTPEHHEN 3HEPTUH OJTHOATOMHOT'O M/I€aIbHOIO Irasa.



KBa3ucrtarnueckre U HECTaTUUECKHUE MTPOLIECCHI.

DneMeHTapHas paboTa B TepMOauHAMUKe. Beraucienne paboTel 1Mo rpaduky mporecca Ha
pV-auarpamme.

Temonepenauya kak Ccrnoco0 W3MEHEHHsS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKOM
cCHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo TemnoTsl. TernoéMKocTh Tena. YaenbHas M MOJSpHas TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YaenbHas TeIioTa CropaHusi ToruMBa. Pacu€r konmyecTsa
TEIUIOTHI IpH Terwionepenaye. [lonstue 06 agunadbaTHoM npoiecce.

ITepBblii 3akOH TepMoaAMHAMUKHU. BHyTpeHHss sHeprus. KoaumuecTBo TemaoTsl U paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPIUH TEPMOANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKK JJIs PaBHOBECHBIX IPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSTHUE TEPMOIAMHAMMYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabara.
AOcoitoTHas TeMIiepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JUIsi HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEpenaTh
TEIJIOTY OT 0oJiee XOJIOAHOro Tela K Oosee HarperoMy Oe3 komnencanuu (Kmaysumyc).
HeoOpatuMocTh NpUpOIHBIX TPOIIECCOB.

[TpuniMne! geiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenune KI1JI. [ukn Kapno.

OKOJIOTUYECKHUE aCIEKThl UCIIOJIb30BAHUS TEIJIOBBIX JABUrareneil. TernoBoe 3arps3HeHHe
OKpPYKaroIlen CpeIbl.

TexHuueckue ycTpolcTBa UM TEXHOJIOIMUYECKHE IPOLECCHI: XOJOAMUIbHUK, KOHIUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM [BUTATENH, MapoBas TypOWHA, NOIYyYEHHE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJIb30BaHUEM TEIUIOBOTO Hacoca,
yTUIU3alKsa OMOOPraHNYeCKOTr0 TOTLTMBA AJIS BEIPAOOTKH «TEIIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHME YIENbHBIX TEMIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHOro mporecca.

KomnproTepHble MOJIeIN TEIIOBBIX JBUTATENeH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

HccnenoBanue npouecca OCThIBaHMS BEILIECTBA.

Hccnenoanue aguabaTHOTo mpoiiecca.

N3yueHue B3aMMOCBS3M SHEPIHMHM MEXKMOJIEKYJISPHOTO B3aUMOJACHCTBUS M TEMIEpaTyphl
KHTICHHS JKUIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne W KoHAeHcanus. McmapeHne W KWANEeHHWE. YJenbHas TEIUioTa
napooOpa3zoBaHMUs.

Hacpimiennsle W HeHachllleHHbIE Tapbl. KauecTBeHHass 3aBUCHMOCTh IIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TeMIepaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCHMOCTh TEMIIEPaTypbl KUTICHUS OT JIABJICHUS B KUIKOCTH.

BrnaxnocTs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIBHAS BIAYXKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Teaa. AHM3OTPOIHUs CBONCTB KPHUCTAJIIOB.
[TnaBrnenue u KpucTauU3anus. Y aelbHas TerioTa miaBienus. Cyomumarus.

Hedbopmaruu TBEpHOro Tena. Pactsokenme m cxkatuwe. Cosur. Monyne FOnra. Ilpenen
yrIpyrux aedopmaruii.

TennoBoe pacmMpeHne KUIKOCTeH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEPrUn B (ha30BBIX MEPEXOAX.



YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. KoadduimeHT moBepXHOCTHOrO HaTskeHus. KanuisipHble
ABJ€eHUA. /aBieHne o UCKPUBIEHHOM MTOBEPXHOCTHIO xuakoctn. @opmyia Jlamnaca.

TexHuyeckue yCTpPOMCTBA M  TEXHOJOIMYECKHME IIPOLIECCHI: KUIAKUE KPHUCTAILIBI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TenoBoe pacimpeHue.

CBolicTBa HACBIIIEHHBIX MapOB.

Kunienne. Kunenue npu noHWKEHHOM JIaBJIEHUH.

W3mepenne cuiibl HOBEPXHOCTHOIO HATSKEHUS.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HccnenoBanue HarpeBaHusl U MIIABJIEHUS KPUCTAIIMYECKOTO BELIECTBA.

Bune! nedopmanuii.

Hab6nronenue Mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenune 3aKk0OHOMEpPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaenbHON TEIUIOTHI IIJIaBICHUS JIbAA.

N3yueHue CBOMCTB HACBIIICHHBIX IAPOB.

N3mepenne abCoMOTHOM BIAXKHOCTH BO3/1yXa M OLIEHKA MAacChl IapoOB B TOMEIICHUH.

W3mepenne kodduirienTa noBepXHOCTHOTO HATSKEHUSI.

Nzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIlii PE3UHOBOTO 00pa3ia OT MPHIIOKEHHON K HEMY
CHJIBL.

Pa3nen 4. daekTpoamHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKkTpu3zanusl Tel U €€ MpOsIBICHUS. JJIEKTpUUYEeCKUi 3apsan. J(Ba BUAAa 3JIEKTPUUYECKUX
3apsiioB. [IpOBOTHUKH, AMDIIEKTPUKHA M TOJYIMPOBOJHUKH. DIJIEMEHTAPHBIN AIEKTPUUYECCKUN
3apsii. 3aKOH COXPaHEHUs AIEKTPUUECKOro 3apsija.

B3aumoneiictue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onektpuueckoe nose. Ero nefictBue Ha 31€KTpUYECKUE 3apsibl.

Hanpspk€anocts  anexkTpuyeckoro mois. [IpoOHbiil 3apsn. JIluHuM HanpsxEHHOCTH
ANEKTPUUECKOro noJist. OJHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaTbHOCTh AIEKTPOCTATUUECKOTO TOJIA. Pa3HOCTh MOTEHIIMAIIOB M HAIpPSIKEHUE.
[lotenuumanpHass  3Heprus  3apsAga B DJIEKTPOCTAaTUYECKOM  TIOJIE. [ToTenman
ANEKTpPOCTaTUUeCKOro mojs. CBs3p HANPsHKEHHOCTH TIOJNS W PA3HOCTH TOTEHIMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJJHOPOIHOTO, TaK U HEOTHOPOIHOTO).

[TpuHIIUTT CyePIIO3UITNH YIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apshkeHHOU cdepbl. [lome paBHOMEpPHO
3apsHKEHHOTO 10 00BhEMy Tmmapa. [losme paBHOMEpPHO 3apshKEHHON OECKOHEYHOHM IUIOCKOCTH.
KapTunbl mMHUI HANPs>KEHHOCTU ATUX TMOJIEH M 3KBUMIOTEHIIMATIBHBIX TOBEPXHOCTEH.

[TpoBOTHUKY B AJIEKTPOCTATUYECKOM TTOJIE. Y CTTIOBHE PABHOBECHS 3aPsIOB.

JM3NeKTpUKHU B 3JIEKTPOCTATUUECKOM MOJI€. Ju3iaexkTpudeckas NpoHUIIaeMOCTh BEIIECTBA.

Konnencarop. DIIEKTPOEMKOCTh KOHJIEHCaTopa. DNEKTPOEMKOCTh TJTOCKOTO
KOH/JIEHCATOopA.

[TapannensHoe  coenuHeHue  KoHneHcaTopoB.  IlocnemoBarenbHOoe — coeMHEHHE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOTO KOHACHCATOPA.
JIBYOKEHUE 3apsHKCHHOM YaCTHIIBI B OJTHOPOJIHOM JJICKTPHUECKOM TIOJIC.



TexHuueckue ycTpoHWcTBa M TEXHOJIOTMYECKHME IPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE JJEKTpPOnpuOOpOB, KOHAEHCATOPBL, T'€HEPaTOp
Ban ne I'paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTuueckoro reueparopa (Bau ne I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allMTa.

YCTpoKCTBO U ICMCTBHE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOU[aJAW IUIACTHH,
paccTosHUS MEX]ly HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEKTPUUIECKOr0 MOJIs 3apsHKEHHOT0 KOH/IEHCATOopa.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

OneHka cul B3auMOJIEHCTBUS 3apSKEHHBIX TEJL.

Habmroenue npeBpanieHusi S3HepTur 3apsHyKEHHOTO0 KOHJEHCATOpa B SHEPTUI0 H3ITYYCHUS
CBETOJINO/1A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEpHKAIICH KOHAEHCATOp.

Pacnipenenenrie  pa3HOCTM MOTEHIMANOB (HANpsDKEHUs) IMPU  [1OCIIEJOBATEIbHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psiaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpuydecKuii mok.

Cwita Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CylIeCTBOBAHMSI TMOCTOSIHHOTO — 3JIEKTPUYECKOrO TOKAa. VICTOUYHMKM —TOKa.
Hampsokenne U u OIC €.

3akoH OMa JJ1d yyacTKa LEMH.

DNeKTpUUEcKOoe CONPOTUBIIEHUE. 3aBUCUMOCTh CONPOTUBIIEHUSI OTHOPOAHOIO TPOBOAHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y IETIbHOE CONPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MNapajUIebHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX MMeKTprueckux nene. [Ipasmia Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna.

MoIIHOCTB EKTPUYECKOro TOKa. TemoBast MOITHOCTD, BbIIEIIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA Toka. 3akoH Owma s TOJHON
(3aMKHYTO) 3J1€eKTpHUECcKOM 1enu. MOIIHOCTh HCTOYHKKA TOKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOoCTOSIHHOTO TOKA.

TexHnueckue ycTpoWcTBa W TEXHOJIOTMYECKHE IPOLIECCHI: aMIIEpPMETP, BOJIBTMETP,
peocTar, CYETUHUK MIEKTPUIECKON SHEPIHH.

Hemoncmpayuu.

W3mepeHnue cuibl TOKa U HaIPsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIJIBI TOKa OT HANpsOKEHUS MU PE3UCTOpa, JIAMIIBI
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIIEHNSA LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBJIEHHMS IIPU IOCTOSHHOM
HaNPSDKEHUU.

[Tpsimoe m3mepenue DJIC. KopoTkoe 3amblkaHHME TalbBaHMYECKOIO JIEMEHTA U OLIEHKa
BHYTPEHHETO COIPOTUBIICHHUSI.

Crioco0bI coeTMHEHMsI UCTOYHUKOB Toka, DJ[C Garapeii.

HcenenoBanue pasHOCTH NOTEHIMAIOB MEXIY MTOTKOCAMUA HCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.



Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HccenenoBanue CMEMIAHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS U1 JJaMIIbl HAKAIMBAHUSA.

VBenuueHue npezeia u3MepeHust amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu DJ]C ranbBaHMUECKOI0 IEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXK/TY [TOJIFOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HOM MOIIIHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas IPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAS MPOBOJMMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  COINPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass U MpPUMECHas MPOBOJUMOCTh IMOJIYHPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. IlonynpoBoJHUKOBbIE TPUOOPBHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAsT AUCCOLMALUS. DIEKTPOIU3.
3axonbl Dapanes ISl 2JIEKTPOIH3A.

OnekTpuueckuid TOK B razax. CaMoOCTOATENbHBIH M HECAMOCTOSITENBbHBIA pa3psl.
Pa3znuuHble TUIIBI CaMOCTOSATENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE TPUMEHEHHE: TIa30pa3psiiHbIE JIaMIIbI,
ANIEKTPOHHO-JTy4YeBasi TPyOKa, MOJYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJI, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIOMMHMS, 3JIEKTPOHHAs
MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBHCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa dapanes.

HckpoBo# paspsa v IPOBOAMMOCTh BO3AYXa.

CpaBHeHuE NPOBOJANMOCTH METAJJIOB U MOJIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hab6monenue anexTpomnusa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHHUS] TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOJA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 n3MepeHus: PU3NUECKUX BETUYMH C MCIIOJIb30BAaHUEM aHAIOTOBBIX U IH(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB U KOMIBIOTEPHBIX JTaTYMKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTENIbHBIE ~ TOTPEIIHOCTH  M3MEpeHHH  (u3nueckux BenuuuH. OlleHKa TpaHuIl
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHMIA, UCCIIEIOBAaHUN 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH,
IPOBEPKa MPENIOKEHHBIX T'MIOTe3 (BBIOOP M3 padOT, ONMUCAHHBIX B TEMaTHYECKHX pa3fesiax
«YYeHNYEeCKHI HKCIIEPUMEHT, JTAOOpaTOPHBIE pabOTHI, TPAKTHKYM).

MexnpeameTrHbie CBSI3H.

N3zyuenne kypca Gpusuku yriy0iaéHHoro ypoBHs B 10 kiacce ocymecTBIsieTCs ¢ y4ETOM
COJIEp’KaTeNbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMM MaTeMaTHUKH, OHOJOTHHM, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnovie noHAmMUA, CEA3AHHBIE C  U3VYCHUEM  MEMO008 HAYYHO20
nO3HaHUA: SIBICHUE, Hay4yHbIH (akT, rumoresa, (U3NYECKas BEIUYMHA, 3aKOH, TEOpHs,



HaOJIoIeHNe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, U3MEPEHHE, MOTPEIIHOCTH H3MEpPEHHIA,
W3MEpUTEIIbHBIE TPHOOPHI, I poBas J1adbopaTopus.

Mamemamuka: peniecHue CHCTeMbl ypaBHeHu. JluneitHas ¢Qynkums, mnapabona,
runep6ona, ux rpaduku u cBoiictea. Tpuronomerpuyeckue GyHKIIMN: CHHYC, KOCUHYC, TAaHT€HC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphI M WX NPOCKIHMH HAa OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanuueckoe IBUKEHUE B )KUBOH mpupoae, auddysus, ocmoc, TermiooOMeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXaromed  cpedbl,  yTUIU3alus
OMOOPTraHUYECKOT0 TOIUIMBA JUIs BHIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, TOBEPXHOCTHOE
HATSHDKEHUE U KallWJUIIPHbBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B dKUBOU MPUPOJE.

Xumun: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHHE aTOMOB U MOJICKYJ, MOJIb BEIECTBA,
MOJIIpHasi Macca, MoJy4eHrne HaHOMaTepHUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, )KUJIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJCKTPUYECKUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAs
JUCCOLIMAINs, TajbBaHUKA, JICKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTH BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozusa: npeodpa3oBaHre IBUKEHHUI C UCTIOIH30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTATHYECKHE KOHCTPYKUMHU (KPOHIUTEHH, peméTdaTsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUS MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyTue), JABHTaTelb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOHIWIIMOHEP, TEXHOJOTUU TIOJIyUEHUSI COBPEMEHHBIX MaTepuaioB, B TOM YHUCIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  OJEKTPOCTATHYECKas  3amuTa,  3a3eMJICHHE
AIEKTPONPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOTYIPOBOJHUKOBBIC MTPHUOOPHI, FraIbBAaHHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anMoneicTBre NMOCTOSTHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM. MarHutHOEe ImoJe€.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cynieprno3uMyi MarHUTHBIX IOJI€H. JINHUY MarHUTHOU
UHAYKILINH.

MarsnutHoe mosie NpOBOAHUKA C TOKOM (IPSMOr0 MPOBOJHMKA, KATYIIKH U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna JlopeHna, e€ HampaBJeHHE W MOAYyJb. JIBMKEHWE 3apsHKEHHOM YacTHUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnutHoe nose B Bemectse. PeppoMarHeTHKH, Mapa- U THAMAarHeTUKH.

TexHu4eckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: INPUMEHEHHE ITOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKoOu, YCKOpUTEIu
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa 7nuHMA MHIYKIMA MarHUTHOTO TIOJS MOJOCOBOIO M IHOJKOBOOOPAa3HOToO
ITOCTOSIHHBIX MarHUTOB.

KaptuHa J5vHUHA MarHMTHOM MWHAYKUMH T1IOJIA JUIMHHOTO IIPSIMOrO TPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmozenicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

Habmroienue nBH>KeHUs MyyKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI AEHCTBUS STMEKTPOU3MEPUTENHFHOTO IPUOOPAa MATHUTORIEKTPUUYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

HccenenoBanue MarHUTHOTO I10JISL IOCTOSIHHBIX MAarHUTOB.



HccnenoBanue CBOMCTB (heppOMarHeTHKOB.

HccenenoBanue 1eicTBUS OCTOSIHHOTO MarHWTa Ha PaMKY C TOKOM.

N3mepenue cuinbl AMiepa.

N3yueHue 3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA.

OnpeneneHnne MarHUTHOM MHIYKIIUU HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. DnexmpomacHumnan uHOYKyuUs.

SBnenue snexkTpoMarHuTHOM MHAYKUuU. Ilorok BekTopa marHuTHOM uMHAyknuu. DC
WHIYKIUU. 3aKOH 3JeKTpoMarHUTHOM uHAykuunu Dapanes. BuxpeBoe snexkTpuueckoe moJie.
Toxku Dyko.

OJ1C uHAYKIMY B IPOBOJHUKE, IBUIKYIIEMCS B OJTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno JleHna.

NupyktuBHOCTh. Karymika WHIYKTUBHOCTM B IL€NM IMOCTOSHHOIO TOKa. JSIBieHue
camounaykiuu. 3J1C caMOMHIyKIIUU.

OHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue ycTpoiCcTBa U TEXHOJIOTMYECKUE POLECChl: MHAYKIIMOHHAS 1I€4b, COJICHOM/I,
3allUTa OT AJIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM T0JI€ 3E€MIIH.

Hemoncmpayuu.

Habumronenue sBaeHus 37€KTPOMarHUTHOM UHTyKIIUH.

UccnenoBanune 3aBucumoctd IJ[C MHAYKIMM OT CKOPOCTH HM3MEHEHHS MarHUTHOTO
MOTOKA.

[IpaBuio Jlenna.

[Tanenne MmarauTa B aJIFlOMUHUEBON (MEHOW) TpyOe.

SIBneHne caMOMHIYKIUU.

Uccnenosanue 3aBucumoctu DJIC caMOMHAYKIMU OT CKOPOCTH MU3MEHEHHS CHJIbI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBJIEHUS CAMOUHYKIUH.

COopka MojieNn AIEKTPOMArHUTHOTO TeHEpaTopa.

Paznea S. KosieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

KonebarenbHas cuctema. CBOOOAHBIE KONEOAHMUS.

['apmonnueckue  konebanuss. Kunemarnueckoe U JUHAMHUYECKOE  OINHUCAHHE.
OHepreTuyeckoe ONHMCaHUE (3aKOH  COXpaHEHUS  MeXaHHWYecKol sHepruu). BriBog
JUHAMHYECKOTO ONMCAHUS TapMOHMYECKHUX KoOJIeOaHMM W3 WX DHEPreTUYeckoro u
KMHEMAaTU4YECKOTO OIMCAHMUS.

AMmmtyaa u ¢aza xonedanuil. CBsA3b aMIUIUTYbl KOJIEOAHUM MCXOAHON BEIMUYUHBI C
aMILTUTYAaMHU KoJIeOaHu# e€ CKOPOCTH M YCKOPEHHSI.

[Tepuon u vactora konebanuii. [lepros ManabIx cBOOOJHBIX KOJEOAHUNH MaTeMaTHYeCKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH NPYKUHHOTO MAasTHUKA.

[TonsiTue o 3aTyxaromux kKonebanusx. Boinyxaennsle konebdanus. Pesonanc. PezonancHas
KpHBas. BiausiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOH. ABTOKOJIEOaHHS.

TexHuuyeckue ycTpoWCTBa W TEXHOJOTMUECKHE IMPOLIECChl: METPOHOM, Yachl, KaudeiH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNTbHOrO ABHKEHHUS.

Habmroienne He3aBUCUMOCTH NEpHOa MajIbIX KoJIeOaHU rpy3a Ha HUTHU OT aMIUIUTY/bI.

HccnenoBanue 3aTyxaroIuxX KojaeOaHUH M 3aBUCUMOCTH MEPHOAa CBOOOTHBIX KojeOaHUH
OT COIIPOTHUBIICHHUS.



HccnenoBanne kojeOaHWi rpy3a Ha MacCHBHOH TNpyXUHE C LEIbi0 (OPMHUPOBAHHUS
HpeCTaBIeHU 00 UeaTbHONU MOJIENHU MPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs YHEPTUH MPH KOJIeOaHUIX Ipy3a Ha MpY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPAKMUKyM.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHU HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3yueHne 3aKOHOB JBM)KEHUS Teja B X0Jie KoeOaHUi Ha yIIpyroM MoJBece.

W3yueHne ABMKEHUS HUTSHOTO MasTHHKA.

[TpeoOpa3oBanue HEPrUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXaIOLINX KOJICOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. InexkmpomazHumnele Konedanus.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMArHUTHBIE KOJEOAaHUS B HICAIBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsga KOHIEGHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUH B UICATHHOM K0JIe0aTeTbHOM KOHTYpE.

3aryxaromye 3JeKTPOMarHuTHble KojeOaHus. BbIHyX/JeHHbBIE 3JEKTpPOMarHUTHBIE
KOJIeOaHusI.

ITlepemeHHBI TOK. MOIIHOCTE INEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JAEUCTBYHOLIEE
3HAYCHHE CUJIBI TOKA U HAINPSDKEHUS TIPU PA3IMIHON (POpME 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHH.

CuHyconJanbHbII epeMeHHbIN TOK. Pe3ucTop, KoHAEHCaTOp U KaTyIIKa UHAYKTUBHOCTH
B LIENIM CUHYCOUJAJIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUi.

Uneaneubiii Tpanchopmarop. [IponsBoncTBo, mepeaada U MOTpeOICHUE AICKTPHUYSCKOM
JHEPrUu.

OKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa wHcosb30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: DJJIEKTPUYECKHH 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, JINHUU JIEKTpoIIepeiad.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHbBIE KOJIEOaHMs.

3aBUCHUMOCTb 4aCTOThI CBOOO/IHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuusuiorpaMMbl 3J1€KTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXalIUX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mogenb 27€KTpPOMarHUTHOTO T€HEpATOpa.

BoiHyX1€HHBIE CHHYCOHIATIbHBIE KOJIe0aHusl.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocrnenoBaTebHOM COEAMHEHHHM PE3UCTOpa, KATYIIKH MHAYKTUBHOCTH H
KOHJIEHCATOoPA.

VYCeTpoicTBO M MPUHITUIT JEHCTBUS TpaHchopmaTopa.

Monens IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3zyuenue tpanchopmaropa.

HccnenoBanue nepeMEHHOI0 TOKa uYepe3 MOCJIeI0BaTENbHO COEAUHEHHBIE KOHJIEHCATOP,
KaTyILIKy ¥ PE3UCTOP.

Habmroienue 31eKTpoMarHiTHOTO PE30HAHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IENH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHuueckue BOJHBI, YCIOBHS HMX pachpocTpaHeHus. llonmepeuHble M NpPOAONIBHBIE
BoJIHBL. Ilepuon, ckopocTe pacnpocTpaHeHUs U AJvHA BOJNHBL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpakeHHe, TIpeIoMIIEHUE, UHTephEepeHITHs U AU(PAKITHSL.



3Byk. CkopocTb 3ByKa. ' poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IlymoBoe 3arpsisHEHUE OKPYKAIOIIEH CPEIbI.

ONEKTPOMarHUTHBIE BOJIHBI. Y CIIOBUS HM3IY4EHMs 3JEKTPOMArHUTHBIX BOJIH. B3aumnas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  3JE€KTPOMAarHUTHBIX  BOJIH:  OTPaXCHHWE, INPEJIOMIICHHE, MOJspU3aLus,
uHTephepeHIus U TudpaKiusl.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIpHMeHEHHe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI pauOCBA3H U TeleBUAeHU. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl.

TexHuueckue yCTpoICTBAa M IPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbTpa3zByKoBas
JMArHOCTHKA B TEXHUKE U MEULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHHIA.

Habmroienue oTpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne natepdepeHnny u 1uppakiuud MEXaHHIECKUX BOJTH.

AKyCTHYECKUI PE30HAHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

Habmionienue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOH W YacTOTOM
KOJICOAHUH.

HccnenoBanue CBOMCTB  DIIEKTPOMArHUTHBIX  BOJIH:  OTpPaXEHHE, MpelOMIICHUE,
noJspu3aus, Tuppakuus, HHTepdepeHIus.

Ob6napysxeHnue HHGPAKPACHOTO U YIbTPapUOIECTOBOTO U3TyUCHHI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHETHOE paclpoCTpaHEHHE CBETa B OJHOpPOAHOUN cpene. JIyu cera. ToueuHbri
VCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHus cBera. [locTpoeHune H300pakeHUN B IIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenne cBera. 3akOHBI TPEJIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTellb
npenomiieHuss. OTHOCUTENBHBIM IOKa3aTeiab MNpesroMileHHs. IIocTOSHCTBO 4acToThl cBeTa U
COOTHOILIEHHUE JUIMH BOJIH MPH MEPEX0/Ie MOHOXPOMATUYECKOTO CBETa 4epe3 I'paHUlly pasjeia
JIBYX ONITHUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcust ceera. CiaoxHbIi coctaB Oenoro ceera. LIBer.

ITonnHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi NoJaHOro BHYTPEHHETO OTPaKEHU.

Cobupatonue u pacceuBaronue JuH3bl. ToHkass mnuH3a. DOKYyCHOE paccTosHuE H
ONTHYECKasl CHUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSHUS TOHKOH cepudeckoit
JIMH3BI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTelsl IPeIoMIIECHUS.

dopmylia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoa nyda, IpoUIeIIero JUH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OcH.
[Toctpoenue n300paskeHui TOUYKH U oTpe3Ka psIMON B COOMpAIOIINX
U pacCeUBAIOLIUX JTUH3aX U UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspermmatomias cnocoOHOCTh. [71a3 Kak onTHYeckast CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOUYHUKU. Y CIIOBHS
HAOMIO/IEHUsI MAaKCUMYMOB U MHUHHUMYMOB B HHTEPQEPEHLUMOHHONW KapTUHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMepshI KJaccu4ecKnX HHTEP(PEPEHIIMOHHBIX CXEM.



Hudpakuus cBera. JudpakmuonHas pemérka. YcinoBue HaOMIONEHHUS —TJIABHBIX
MaKCHUMYMOB IIPH [aJI€HUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PPAKIIMOHHYIO PEHIETKY.

[Tomnsipusanus ceera.

TexHHuecKkue yCTpPONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JyIa, IEPUCKOII,
¢doroanmapar, MHUKPOCKOI, IMPOSKIMOHHBIA amnmapaT, MPOCBETICHHUE ONTUKH, BOJIOKOHHAS
OITHKA, TU(PAKIIMOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue peioMIIEHUs CBETA.

HaOGroneHue nosiHOro BHyTpeHHEro oTpakeHus. Mozienb cBeToBoJa.

HccnenoBanue x0/1a CBETOBBIX ITYUYKOB YEPE3 IJIOCKONAPAILIENIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300payKEHHM B JIMH3aX.

Mopenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6nronenue naTepdepeHIinm cBeTa.

Habumronenre 1BeToB TOHKUX MJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaGnronenue nudpakiimOHHOTO CIIEKTPA.

HabGmronenue qucnepcuu certa.

HaOnronenue nonspusanuu cBeTa.

[TpumeHeHre NOaIPOUI0B JUIsl U3YUEHHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenue nokasaress IpeJoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOI'O PAcCTOSIHUS OT BellecTBa (Ha MpUMEpe >KUAKUX
JIUH3).

N3mepenue poKyCHOTro pacCTOSIHUS PACCEHBAIOILUX JIMH3.

[ToryueHnue n300pakeHNs B CUCTEME U3 INIOCKOTO 3€pKaJia U JINH3bIL.

[Tonydyenue n3o0paxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CHCTEM.

HaGnronenue nudpakunu, MHTEpHEpPEHIUN U TOSpU3aIuK CBETA.

W3ydeHne nonsipu3aluy CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTephEpeHIINM Ja3epPHOro N3TYYEeHUS Ha IBYX LIENAX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AM(PPakMOHHOTO CIIEKTpa.

N3Mmepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHOMN PeIETKY.

Pa3nes 6. OcHOBBI cienUAJILHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIBl IPUMEHUMOCTH KJIACCUYECKON MexaHMKHU. IlocTynaTel cnenuanbHOM TeopHH
OTHOCHUTENIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  llpeoOpasoBanust  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJieHHEe BpPEMEHU U COKpalleHHe
JUIMHBI.

OHeprusi U UMITYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbI. DHEPTUs OKOS.

TexHuuyeckue ycTpoHCTBa W TEXHOJIOTMUECKHE MPOLECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Yyennueckuil SKCIIEPUMEHT, JJabopaTOpHbIE PaOOThI, MPAKTUKYM.

OmnpezneneHre UMITYJIbCa M SHEPTMM PEISATHBUCTCKUX YacTHIl (1o ¢oTorpadusM TpekoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Pa3nen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHuo-601H06011 Oyanu3m.



PaBHOBecHOE TemaoBOe W3Ny4YeHHE (U3IydeHHE aOCONIOTHO dYEPHOro Tema). 3aKOoH
cmenienust Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotorpdexr. Onpitel A. I'. CToneroBa. 3akonsl Gororddexra. YpaBHeHHE DUHIITEHHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJ€HHME CBeTa Ha aOCONIOTHO MOMVIOHIAIOIIYI0 U
a0COIOTHO OTpaXkaromIyto moBepxHocTs). OnbrTsl 1. H. JIeOenera.

BosHoBbie cBoiictBa yactui. Bosnnbl ae bpoinsa. Jlnuna BosHbl e bpoitns u pasmepsl
o0jnacTu  JOKanM3auMM  JBHWXKylleiics dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 31eKTPOHOB Ha KpUCTaIaX.

Criermnduka n3mepenuii B Mukpomupe. CootHomenus HeonpeaenéaHocrei I elizendepra.

TexHuyeckue ycTpoilCTBa M TEXHOJOTMYECKHE MPOLECCHl: CHEKTPOMETP, (POTOIEMEHT,
¢doTonaTUMK, TYHHEITBHBII MUKPOCKOI, COJTHEUHAs OaTapesi, CBETOUO/.

Hemoncmpayuu.

®Dotod3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

HccnenoBanue 3akoHOB BHeHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIIEHHOCTH.

CBeToaHoI.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

Hccnenosanue poropesucropa.

W3mepenue noctosuHoil [Inanka Ha ocHOBe uccnenoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA Y€pPE3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

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

[Toctynatel bopa. M3nyuenue u mornomnieHne (pOTOHOB MpPH MEpeXojie aroMa C OJHOTO
YPOBHSI SJHEPTUU Ha APYTOH.

Bunael ciektpoB. CiekTp ypOBHEN dHEPIrUU aTOMa BOJOPOAA.

CrnioHTaHHOE U BBIHYXKJEHHOE H3TyueHue ceera. Jlazep.

TexHuueckue ycTpoWCTBAa M TEXHOJOTMYECKHE TIPOLECCHI: CHEKTPAJIBbHBIN aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

HaGnronenue nuHeyaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUNKA MOHU3UPYIOIIUX YACTHII.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIY4YECHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

HaGnronenue muHeyaToro crekTpa.

HccnenoBanue criekTpa pa3pekeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHHE MOCTOSIHHOM
Pun6epra.

Tema 3. Quszuka amomHozo A0pa u 31eMEHMAPHBIX YACHUY,.

Hyxnonnas monens siapa ['eitsenOepra—MBanenko. 3apsn sapa. MaccoBoe 4Hcio sipa.
N3oTomsl.

PangnoaktuBHOCTh. Anbda-pacnan. DIeKTPOHHBIN W MO3UTPOHHBIM Oera-pacman. ['amma-
U3ITy4yeHue.

3aKOH PaJMOAKTUBHOrO pacnajga. PanmoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
WOHM3UPYIOIIETO  U3TydyeHUs. BnusHue paaMoakTUBHOCTM HAa  JKUBBIE  OPraHU3MBI.
EcrectBennslil pon nznyyenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT maccol spa.

Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SnepHble peaktopbl. IIpoGiemsl
YIPABISIEMOTO  TEPMOSAEPHOIO CHUHTE3da. OKOJOTHYECKHE aCHEeKThl pa3BUTHA  SACPHOU
SHEPrEeTHUKHU.



MeTtonbl perucTpauy U UCCIIEI0BAHUS dJIEMEHTAPHBIX YaCTHII.

DyHIaMEeHTAIbHBIE B3aUMOJICUCTBUS. bapruoHbl, Me30HBI U JienToHbl. [IpencraBienue o
CranpaptHoil mosienu. KBapk-ritooHHas MOJEIb a[pOHOB.

®usuka 3a npegenamu CtangapTHol Mozaenu. TémHas MaTepust U TEMHAs SHEPTHUs.

EnuncTBO hM3mveckoil KapTUHBI MUPA.

TexHu4ecknue ycTpoMcTBa M TEXHOJOTMYECKHE MPOLECCHl: JO3UMETpP, Kamepa BuibcoHa,
SJIEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

Wzyuenue nornouieHus 0eTa-uyacTUl] aTFOMUHHAEM.

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl  pa3BuTUs  acTpoHoMuH. lIpuknagHoe M MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuHd. [IpUMEHHMOCTh 3aKOHOB (DH3UKK JUIsI OOBSICHCHHS TPUPOJBI KOCMHYECKUX
00BEKTOB.

Mertoasl acTpoHOMUYECKUX wucchenoBaHuid. COBpPEMEHHBIC ONTHYECKHE TEJIECKOIIBI,
paznoTeNeCKONbl, BHEaTMOCc(hepHast acTpOHOMHUSL.

Bup 3Bé31H0r0 HeOa. Co3Be3us, spKue 3BE3/IbI, TUIAHETHI, UX BUJAUMOE JBUKEHUE.

Conneynas cucrtema.

Comnnue. Conreunast aktTuBHOCTh. McTounuk snepruu ConHIla v 3BE31.

3BE3/1bl, HX OCHOBHBIC XAapaKTEpPUCTUKHU. Jluarpamma «CHEKTpajdbHBI Kjlacc —
CBETUMOCTBY. 3BE3/bI TJIABHOW MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JIJIs
3BE3]1 TJIAaBHOW  IMOCJIENOBAaTEIbHOCTH. BHyTpeHHee crTpoenune 3BE3a. (CoBpeMeHHbIE
MIPEACTABJICHHS O MIPOUCXOKACHUH U 3BoJtoK COJIHIIA U 3BE3]T. DTalbl )KU3HU 3BE3I.

Muneunsiii [1yTs — Hama ['anaktuka. [lonoxenue u neuxxenune Connua B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE IBIPHI B SIAPAX FaJaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa60ma. Pasberanue ramaktuk. Teopus
Bosbioro B3peiBa. PennkToBOE H3TydEHHE.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonioodenus.

HabGmonenns 3B€3gHoro Heba  HEBOOPYXKEHHBIM  TJ1a30M € UCHOJIb30BAaHUEM
KOMIBIOTEPHBIX TMPWJIOKEHUNH I ONpeAeNieHUs] TOJOXKEHUS HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31Hs1 CEeBEPHOTO MOMTYIIapusl U sIPKUe 3BE3IBI.

Habmtonenus B Teneckon JIyHbl, T1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUU.

Du3n4ecKuil MPaAKTUKYM.

CniocoObl u3MepeHus pU3NYEeCKUX BETWYHH C MCIIOJIB30BAHUEM aHAIOTOBBIX M IU(POBHIX
W3MEPUTEIIbHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYMKOBBIX CHCTEM. AOCONIOTHBIE |
OTHOCUTENIbHBIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BenuuyuH. OIlleHKa TPaHHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX H3MEPEHUM, UCCIICIOBAHUM 3aBUCUMOCTEH (DU3MUECKUX BEIHYHH,
MPOBEpPKA TMPEIJIOKEHHBIX TUIMOTE3 (BBIOOp M3 padOT, OMHUCAHHBIX B TEMATHYECKUX pa3jenax
«YYeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHKYM)).

O0o01maroniee MOBTOPEHME.

O6o0mieHne ©  cHcTeMaTH3allvs COAEpKAaHWsSI  pa3ienioB  Kypca «MexaHUKay,
«MonekynspHas ¢u3MKa U TEPMOIUMHAMHKA», «IDJIeKTpoauHamukay», «KoneOaHus v BOJIHBDY,
«OCHOBBI CIIEIMANIBHON TEOpUU OTHOCHUTENbHOCTHY», «KBaHTOBas Qusuka», «IIeMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKI».

Ponp ¢Qu3mku u acTpOHOMUM B JKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMATbHOW U
STHYECKON cdepax [eATeNbHOCTH YelIOBeKa, pPOidb MU MecTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HAay4yHOM KapTHMHE MMpA, 3HAYCHUE OIMCATEIIBHOW, CUCTEMaTU3UPYIOLIEH,



OOBSICHUTEIBHOM U MPOTHOCTHYECKON (PYHKIIHMIA (pU3HUECKON TEOpUH, poib (GU3NIECKOI TeOpruu
B (OPMHUPOBAHUH TIPEACTABICHUA O (HU3UYECKON KapTUHE MUpPa, MECTO (HU3UUYECCKON KapTUHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX PEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca Gusuku yriyoiaéHHoro ypoBHs B 11 kiacce ocymiecTBisiercs ¢ yuéToM
COJICPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MesicnpeOomemnsvle  NOHAMUA, C6A3AHHBIE ¢  U3YUEHUEM  MEMO008  HAYYHO20
NO3HAHUA: SIBICHUE, HAy4yHbIH (akT, Tumoresa, (u3WYecKas BEIMYMHA, 3aKOH, TEOPHS,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJCIUPOBAHKE, MOJIENb, H3MEPEHHE, TIOTPEITHOCTH HU3MEPEHHIA,
U3MEpUTENbHBIC TPUOOPHI, MH(PPOBast JTaAbopaTOpHsI.

Mamemamuxka: pelicHHe CUCTEMbl YpaBHEHUH. TpuroHoMeTpuyeckue (yHKIUHU: CHHYC,
KOCHHYC, TAQHTE€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOpHl M HX
NPOCKIIMM Ha OCH KOOPIHMHAT, CIOXKCHHE BEKTOPOB. [IpOM3BOIHBIC 3JE€MEHTapHBIX (YHKIIHU.
[Tpu3Haku mo00Ms TPEYTOJILHUKOB, OTIPEICTICHNE TUIOMIAIN TUIOCKUX GUryp 1 00BEMa Tell.

Buonozus: s>nextpuyeckue SIBICHUS B JKUBOW INPUPOJE, KOJICOATEIbHBIC JIBUKCHUS B
KUBOW  TMPHPOJE,  OKOJOTMYECKHE  PUCKA  TpPH  TPOU3BOJACTBE  DJIEKTPOIHEPTHH,
AJIGKTPOMArHUTHOE 3arps3HCHHE OKpYXKAIoIIeH Cpeibl, YIbTPa3BYKOBas JMAarHOCTUKA B
MEIUIIMHE, ONITUYECKUE SIBICHUS B )KUBOW NIPUPOJIE.

Xumusn: CTPOCHHE aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa TBEPIBIX TEl,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKHU, CIEKTPATIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TOJNOCA 3€MIIH, 3AJICKH MArHUTHBIX Py, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, cericMorpad.

Texnonozus: IPUMEHEHUE TTOCTOSTHHBIX MAarHUTOB, JIEKTPOMArHUTOB, AJIEKTPOJABHUTATEIb
Slxo0Ou, reHepaTop TMEPEeMEHHOTO TOKA, HWHAYKIHMOHHAs I€4b, JIMHUU ODJIEKTpolepenad,
AJIEKTPOJIBUTATENb, paiap, pPaaHONpUEMHHK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl JTMAaTHOCTUKAa B TEXHHUKE, IMPOCKIIMOHHBIA amnmapar, BOJIOKOHHAs OINTHKA,
coJIHeyHast OaTapesi, CIIyTHUKOBbIE PUEMHUKH, SJ€pHAs SHEPTeTUKA U HKOJIOTUUYECKUE ACTIEKThI
€€ pa3BUTHSL.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEAHEI'O OBUIET'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/bTAaThl OCBOEHUS ydeOHOro npeamera «Du3nka» JOJKHBI OTPaXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYyYarolIMXcs pyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM ILIEHHOCTHBIX OpHUEHTAlMii, IO3UTHUBHBIX BHYTPEHHUX
yOexaAeHU, COOTBETCTBYIOIIMX TPAJAULMOHHBIM IEHHOCTAM POCCHMCKOro  OOIlecTBa,
pacliupeHe KU3HEHHOTO OIbITa U ONBITA AESITEIBLHOCTH B IPOLIECCE PEATU3alliid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATENBHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrpaIaHCKOIr0 BOCIIUTAHUA:

e copMHPOBAHHOCTH TPAXKIAHCKOW TO3MIHMHM OOydYarlomerocss Kak aKTHUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIIECTBa;

e TMPUHATHE TPATUIIMOHHBIX OOIIEUETOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPATHUECKUX
IICHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JESATEILHOCTh B MHTEpPECaX TI'Pa)KTAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIPABIICHUH B 00pa30BaTEILHON OpraHU3aIliu;



e YMEHME B3aUMOJCHCTBOBATH C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBHM C UX
(GYHKLIMSAMU U Ha3HAUYEHUEM;
e TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOM AESATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(hOPMHUPOBAHHOCTD POCCHICKOMN TPaKAAHCKON UICHTUYHOCTH, ITATPHOTH3MA;
e IICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCUUCKUX
Y4EHBIX B 0071aCTH QU3UKU U TEXHHUKE.
JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chopMHpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHYECKOTO TIOBEICHUS;
e  CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B JEATEIHLHOCTH YUEHOTO;
e OCO3HAHME JUYHOTO BKJIaJa B IOCTPOCHHE YCTOMYMBOTO Oy IyILEro.
ICTETHYECKOT0 BOCIIUTAHMS:

e 3CTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYasi 9CTETUKY HaAYYHOI'0 TBOPYECTBA, IIPUCYIIETO
¢uznyecKoil Hayke.
TPYAOBOI0 BOCIIUTAHMSA:

e HUHTEpEC K pa3IuuHbIM cdepaM NpodecCHOHATBHOM MAEATENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3MKON M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIN BHIOOp Oymymei
npodeccuu 1 peaan3oBbIBaTh COOCTBEHHbIE )KU3HEHHbIE MJIaHBbI;

e TOTOBHOCTHh U CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH (U3UKH HA
IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHPOBAHHOCTb HKOJOIMYECKOHW KyJIbTYphl, OCO3HAHUE IJIOOAIBHOIO Xapakrepa
HKOJIOTHYECKUX MPobIIeMm;
e IUIAHMPOBAHHWE MU OCYILIECTBICHHUE NEHUCTBUM B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAHMS
1L[eJIEd yCTONYMBOIO Pa3BUTHUS YEIIOBEUECTBA;
e pacIIMpEeHHE OIbITa JAEATEIbHOCTH OSKOJOTMYECKOM HaNpaBJIEHHOCTM Ha OCHOBE
UMEIOIMXCs 3HaHUM 1o (pu3HKe.
LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3MUECKON HAYKH;

e 0CO3HaHHE LIEHHOCTH HAyYHOH AEATeIbHOCTH, TOTOBHOCTh B Ipoliecce U3ydeHus (PU3NKU
OCYIIECTBIISITh MPOEKTHYIO M HCCIIEI0BATENbCKYIO IEATEeIbHOCTh MHIMBUIYaIbHO U B
rpymme.

METAINPEAMETHBIE PE3YJIbTATDHI

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJoruueckue geiicTBUA:

e  CaMOCTOATENILHO (OPMYIUPOBATh M AKTyaIM3UpOBaTh NpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;
e  ONIpPEIENATH eI AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JTOCTHKEHUS;



BBISBIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUMS B PpaccMaTpUBaeMbIX (pU3MuecKux
ABJICHUSX;

pa3pabarbiBaTh IUIaH pemeHHs NpoOieMbl ¢  y4€TOM  aHajau3a HMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTb, OLICHUBAaTh COOTBETCTBHE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACATEIbHOCTH;

KOOPJAMHUPOBaTh MW BBINOJHATH pabOTy B YCIOBUSAX pPEAJIbHOrO, BHUPTYaJbHOTO H
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE MIPH PEILICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBLle ucciaenoBaTelLCKUeE AeiiCTBHS .

BJIAJICTh HAyYHOW TEPMHUHOJIOTHEH, KIIIOYCBBIMHU MOHATHSAMU U METOJaMH (pu3muecKon
HAYyKH;

BJIJICTh HAaBBIKAMH Y4E€OHO-MCCIICIOBATEIbCKON U MPOCKTHOM NEATEILHOCTH B 00JIACTH
(U3HKH, CITOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METO/IOB PEIICHUS
3a7a4 (PU3UIECKOTO COACPIKAHUS, TPUMEHEHHUIO PA3JIMYHBIX METO/IOB MIO3HAHWS,

BJIQJICTh BUJAMH JCSITCIHLHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAIIHH,
npeoOpa30BaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX YUCOHBIX CUTYAIMsIX, B TOM YHUCIIE MPU
CO3IaHUH YUCOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBIISITh TIPUYUHHO-CIICACTBEHHBIC CBSI3W M aKTyaJU3upOBaTh 3ajady, BBIIBUTATh
TUTOTE3Y €€ peIleHus, HaXOAUTh apryMEHTHI JIJIS JI0KA3aTeIbCTBA CBOUX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

AHAIM3UPOBATh TIONYYEHHBIC B XOJAE pEIICHHS 3aJadd  Pe3yabTaThl, KPUTHUYCCKH
OILICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIC 3a7aud B O0Opa30BaTEIIBHON JIEATEIBHOCTH, B
TOM YHCJIC TIPHU U3YUCHHUH (DUBUKH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIECHUBAThH IPUOOPETEHHBIHN OITBIT;,

YMETh MEPEHOCUTH 3HaHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh KU3HEIEATEIbHOCTH,
YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONMYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pabora ¢ nnopmanmeii:

BJIAJICTh HaBBIKAMU IOJIy4YeHUs] HH(POpMAUU (PU3HMUECKOTO COAEpPIKaHUS U3 UCTOYHHUKOB
Pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYLIECTBIIATH IMOWCK, aHaJIW3, CUCTEMATH3aLUI0 U
UHTEpIpeTalrio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM Ipe/ICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(OpMAIIHH;

UCIIOJIb30BaTh CpEACTBA MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX 33124 C COOII0IEHUEM
TpeOOBaHUI HSPrOHOMMKH, TEXHHKH O€30MacHOCTH, TUTHEHbI, pecypcocOepexeHus,
IPaBOBBIX U ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON 0€301MacHOCTH;

co3laBaTh TEKCThl (DU3MUECKOrO COAEpKaHMS B pPa3lIMYHBIX (opmarax ¢ y4éToM
Ha3HaueHUs WHGPOpMAMM M IENIeBOM ayAUTOpUH, BHIOHMpas ONTUMAIbHYIO (GOopMy
MPEJICTaBICHUS U BU3YyaIU3aIIH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYILECTBIISATH OOIIEHHE HA YPOKaxX (pU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHGIMKTHBIX CUTYallMi U CMSATYaTh KOHQIIUKTHI;
pa3BEPHYTO M JIOTHUYHO M3J1araTb CBOIO TOYKY 3pEHUS C HCIOJIB30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCTIOJIb30BATh MMPEUMYIIECTBA KOMAHTHON ¥ MHIUBUAYaJIbHON paboTHI;



BBIOMPATh TEMATHKy M METOAbI COBMECTHBIX NEHCTBUH C y4€TOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEIU COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH U KOOPAWHUPOBATH
JEUCTBUA 110 €€ NOCTHXKEHHIO: COCTAaBIIATh IUIAH ACHCTBUM, PaCIPEACIIATh POIH C YUETOM
MHEHHUU yJaCTHUKOB, 00CY ATk PE3yJIbTaThl COBMECTHOM paboTHhI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/la ¥ Ka)KJJOI'0 yYaCTHUKA KOMaH/Ibl B OOLIMIA pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJUiaraTb HOBBIE NPOCKTHI, OLICHWBATH UICH C NO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETUYECKOE IIOBEICHHUE B PA3IUYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranuzanus:

CaMOCTOSITENIFHO OCYIIECTBIISITh TTO3HABATENBHYIO NEATEIBLHOCTh B 007acTH (U3UKUA U
ACTPOHOMUH, BBISIBIISTH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIFHO COCTAaBJIATH IUIAaH PEIICHUS PAacu€THBIX M KAYeCTBEHHBIX 3aady, IUIaH
BBIMIOJTHEHHS] TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMIA;

JTaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;

pacmmMpsATh paMKi y4eOHOTO MTpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeNIaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
perieHue;

OLICHUBATh MPUOOPETEHHBI OTIBIT;

CrocoOcTBOBaTh (POPMHUPOBAHUIO W TMPOSIBIICHUIO JSPYIUIHMH B 00JIacTH (U3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOﬂb, IMOLIMOHAJbHBIA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh, OLCHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJA/IETh HaBBIKAMM IIO3HABATENIIbHON peQUIeKCMM KaK OCO3HAHMS COBEPIIAEMbIX
JEHCTBUN U MBICIUTENBHBIX IPOLECCOB, X PE3YIBTATOB U OCHOBAHUN;

MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
HNpUHUMATh ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTUBBI M apIyMEHTBI APYTUX IIPU aHAIU3€E PE3YJIBTATOB JIEATEIbHOCTH;
IpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B mporecce nocTHKeHUS JTMYHOCTHBIX PE3yAbTAaTOB OCBOCHHS MPOTPaMMbl MO (U3MKE IS
YPOBHSI CpeHETO OO0IIero o0pa3oBaHUsl Y 00yUYaAIOIIUXCS COBEPIICHCTBYETCS AMOIIMOHATBHBIN
WHTEIJIEKT, MPEANoIaralonuii ChopMUPOBAHHOCTD:

CaMOCO3HaHHUs, BKIIFOYAIOIIETO CIIOCOOHOCTH ITOHUMATh CBOE YMOLIMOHAIBHOE COCTOSIHHUE,
BUJIETh HAIIPABJIEHUS Pa3BUTHsI COOCTBEHHOM AMOLIMOHANIBHOM cepbl, ObITh yBEpEHHBIM
B cebe;

caMoperyJIMpOBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMeHHe PUHUMATh
OTBETCTBCHHOCTb 3a CBOE MOBEICHUE, CIIOCOOHOCTh aJJalITUPOBATHCS K AMOIMOHATBHBIM
N3MCHCHUSAM U HpOHBJ’IfITB FI/I6KOCTB, 6BITI) OTKpI)ITI)IM HOBOMy;

BHYTPCHHEH MOTHBAIIMHU, BKIIOYAIONICH CTPEMIICHUE K JOCTIXKCHHIO IEJIU U YCIEXY,
OIITUMHU3M, HHUITUATUBHOCTD, yMeHI/Ie ﬂeﬁCTBOBaTL, UCXO0Os1 U3 CBOUX BOSMO)KHOCTeﬁ;



e DOMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh NMOHMUMATh SMOILMOHAIBHOE COCTOSHUE NPYTHUX,
YUUTBIBaTh €0 MpPH OCYLIECTBICHUM OOLICHMs, CHOCOOHOCTh K COYYBCTBHIO H
COIEPEKUBAHHUIO;

e  COLMAIBHBIX HABBIKOB, BKIFOYAIOLIUX CIIOCOOHOCTh BBICTPAUBAaTh OTHOLICHUS C APYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBISITH MHTEPEC U pa3peliaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenust B 10 knacce npeaMeTHbIE pe3yJbTaThl HAa YIIIYOJEHHOM YPOBHE JOJDKHBI
oTpaxarth cHOPMUPOBAHHOCTH y 00YJAIOMINXCS YMEHUH:

e [IOHMMaThb poOJb (U3UKK B SKOHOMHYECKOM, TEXHOJOTHYECKOH, 3SKOJIOTMYECKOil,
COLMAJIBHOW M 3TUYECKOM cepax AesTelNbHOCTH YellOBeKa, poJib U MECTO (U3UKU B
COBPEMEHHOM HAay4yHOM KApTHHE MMpPA, 3HAYCHHE OINHUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIBHOM M TNPOrHOCTHYECKOW (DYHKIMH (PU3NUECKOM TEOpuu — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOAMHAMUKH, POJIb (PU3NIECKON TEOPHH B (POPMUPOBAHUH
npecTaBiIeHui 0 (PU3NYECKOI KapTHHE MUPA;

e pa3IMYaTh yCIOBUS IMPUMEHHUMOCTH MOJENeH (PU3UIECKUX TN U MPOLECCOB (SBICHUN):
UHeplLHalbHas cucTeMa OTCYéTa, abCOJIOTHO TBEPAOE TeNo, MarepuanbHas TOUKa,
PaBHOYCKOPEHHOE IBM)KEHHE, CBOOOIHOE MajeHue, aOCOMIOTHO yrpyras aedopmanus,
abCOJIIOTHO YNpyroe U aOCOIIOTHO HEYIPYTroe CTOJIKHOBEHHSI, MOJIEIH ra3a, )KUJKOCTU U
TBEPAOro (KpUCTAIIIMYECKOI0) Tela, WUJCalbHbIA a3, TOUEUHBIH 3apsl, OJHOPOAHOE
JNEKTPUYECKOE T0JIE;

e pasnuyarh YCJIOBUSA (TPAaHUIBI, O00JAacTH) TPHUMEHHUMOCTH (DH3MYECKHX 3aKOHOB,
NOHUMAaTh BceoOUMH xapakTep (yHIaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
WCITOJIb30BaHNs YaCTHBIX 3aKOHOB;

e  AHAJIM3HPOBATh U OOBSICHATH MEXaHUUECKUE MPOLIECCHl U SABICHUS, UCIOJb3Yys OCHOBHBIE
MOJIO)KEHNUST W 3aKOHbl MEXaHMKU (OTHOCHUTEIBHOCTh MEXAHWYECKOro JIBUYKEHUS,
(bopMynbl KMHEMaTHKH PaBHOYCKOPEHHOIO JBWXEHHUd, NpeoOpa3zoBaHus [anuies ans
CKOPOCTH U TepeMelleHMs], 3aKkoHbl HbIoTOHA, MpUHIMI OTHOCUTENbHOCTH [anuies,
3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPaHEHMsI UMITYJIbCA U MEXaHUYECKOU dHEPIUH,
CBS3b pPAa0OTHI CHJIBI C M3MEHEHHEM MEXAaHMYECKOW SHEpPIruM, YCIOBUS PaBHOBECHUS
TBEPAOIrO Teja), IPHU OTOM MCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAXKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUSl NMPUMEHMMOCTH (DU3MUECKHUX 3aKOHOB: NpeoOpasoBaHuil [anumes,
BTOPOTO U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUUECKON
SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

e AHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE IMPOLECCHI U SIBJICHHUS, HCIIOJIB3YS OCHOBHBIE
nosioskeHuss MKT u 3akoHBI MOJIEKYIApHONH (PU3UKU U TEPMOJIMHAMUKHU (CBSI3b JaBICHUS
UICAIBHOTO Ta3a €O CpeAHEW KUHETUYECKONM DSHEpPruel TEIUIOBOTO JBWKEHUS U
KOHIIEHTpALlMEl €ro MOJIEKYJI, CBA3b TEMIIEPATYpPhI BEIIECTBA CO CPEAHEN KMHETUYECKON
DHEPrUe€il TEIUIOBOTO JBMKEHMS €ro YacTHUll, CBA3b [JaBJICHMs HACAIBHOIO rasa ¢
KOHIIEHTpAllUe MOJIEKYJI U €ro TeMIleparypoiul, ypaBHeHue MennaeneeBa—Knanelpona,
NEPBbI 3aKOH TEPMOJAMHAMMKH, 3aKOH COXPAaHEHHs SHEPrMU B TEIUIOBBIX IpOIECCax),
IIPH 3TOM HCIIOJIB30BaTh MATEMATHYECKOE BBIPAKEHHWE 3aKOHOB, YKA3bIBaTh YCJIOBHS
IPUMEHUMOCTH ypaBHeHUsI MeHneneeBa—Knaneiipona,

e AHAJIM3UPOBATH U OOBSICHATDH JEKTPUUECKUE ABJICHUS, UCIIOIb3Yysl OCHOBHbIE MOJIOKEHUS
U 3aKOHBl 3JEKTPOJMHAMUKM (3aKOH COXPAHEHUS OJJIEKTPUUYECKOrO 3apsia, 3aKOH
Kynona, NOTEHIHATBHOCTH JJNEKTPOCTATHYECKOTO TOJIA, MPUHLUII CYNEPHO3ULUN
IEKTPUYECKUX IOJIEH, IPU 3TOM YKa3blBas YCJIOBHS NPUMEHUMOCTH 3akoHa KynoHa, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOIICHHWA: 3aKOHbI OMma Iy ydacTKa LEenu U U



3aMKHYTOH 3JeKTpuueckoil uenu, 3akoH xoyns—Jlenna, npasuna Kupxroda, 3axoHsl
®dapanes 15 JJIEKTPOIN3a);

OTKCHIBATh (PU3MUYECKUE MPOIECCHl M SIBJICHUS, WCHOJB3YS BEIMYMHBI: MEpEeMEIICHHE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€lIa U CUCTEMBI TE€Jl, CHJa, MOMEHT CHUJIbI, JaBJICHUE,
NOTEHIMAJIbHAS SHEPTHsl, KHHETUYECKask SHEPTHsl, MEXaHW4YecKast SHeprusi, paboTa CHIIBL,
LEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHJIAa TSDKECTH, CHJIa YNPYIOCTH, CHUja TPEHMS,
MOIITHOCTb, SHEPTHUs B3aMMOJCHCTBHS Tena ¢ 3eMi€il BOIM3HM €€ OBEPXHOCTH, SHEPIHS
ynpyroi neopManuu NpyKuHbl, KOJIMYECTBO TEIIOTHI, aDCOJIOTHAs TEMIIepaTypa Tea,
paboTa B TEpPMOAMHAMMKE, BHYTPEHHSS HHEPrUsl MJI€AIbHOIO OJIHOATOMHOIO rasa,
paboTa uAeaIbHOrO Tra3a, OTHOCHTENbHAas BIaxHOCTh Bo3ayxa, KIIJl wuneansHOro
TEIJIOBOTO JIBUraTessl; JJIEKTPUYECKOE I10JIe, HANPSIKEHHOCTb JJIEKTPUYECKOIO IIO0JI,
HANpPsDKEHHOCTH IIOJISI TOYEYHOIO 3apsAja WIM 3apsHKEHHOro Iapa B BakKyyMe U B
JUOJIEKTPUKE, [OTEHLHA] 3JIEKTPOCTATHYECKOrO0 IIOJIsI, PA3HOCTh ITOTCHIUAJIOB,
JNEKTPOABIIKYILAs CUJIA, CWJIA TOKA, HANPSDKEHHE, MOIMHOCTH TOKA, AJIEKTpUYECKas
€MKOCTb IUIOCKOIO0 KOHJAEHCATOPa, CONPOTUBJICHUE y4acTKa LENU C MOCIIEN0BATEIbHBIM
U TapajulelbHbIM  COEAMHEHMEM PE3UCTOPOB, DJHEPIUsl JJIEKTPUUYECKOIO  IOJIA
KOH/JIEHCATOopa;

OO0BSICHATh OCOOCHHOCTH NMPOTEKaHUs (PU3MUYECKUX SBJICHUNA: MEXaHUYECKOE JBH)KEHUE,
TEIUIOBOE JIBUKEHHE YaCcTHUILl BEIIECTBA, TEIJIOBOE paBHOBECUE, OPOYHOBCKOE JIBUYKEHUE,
udpdy3usa, ucnapeHue, KUNEHHE W KOHJAEHCAalMs, IUIaBJICHHE U KpHUCTaJIM3alus,
HaIlpaBJICHHOCTh  TEIUIONEpEeAady,  DJJIEKTpu3alus  Tel,  HOKBUIIOTCHIHAIBHOCTh
IIOBEPXHOCTH 3apsKEHHOTO IIPOBOJIHUKA,

IIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHON (PU3NYECKOW BEIUYMHBI OT APYro ¢
UCIIOJB30BAaHUEM IMPSAMBIX H3MEPEHUHM, IpU O3TOM KOHCTPYHpPOBAaTb YCTaHOBKY,
(UKCUpPOBATh PE3yNbTATHl MONYYEHHOW 3aBUCHUMOCTH (M3WYECKHX BEIUYMH B BHJE
rpa¢uKkoB ¢ y4€TOM aOCOJIIOTHBIX IOTIPEHIHOCTEH H3MEpEeHUM, JAenaTh BBIBOJBI 110
pe3yabpTaTaM UCCIIEI0BAHMS;

IPOBOJIUTH KOCBEHHblE HU3MEpEeHUs (PU3MUYECKMX BEJIMYMH, IpPH 3TOM BHIOHMpPATH
ONTUMAJBHBIA METOJT HM3MEpEHMs, OIICHUBAThb aOCOJIOTHbIE U OTHOCHUTENIbHBIE
MOTPELIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHUH;

IIPOBOJIUTH OMBITHI IO MPOBEPKE NPEITIOKEHHOW TMIIOTE3bI: UIAHUPOBATh YKCIIEPUMEHT,
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJyYEHHbIE PE3yJIbTaThl U
JlenaTh BBIBOJI O CTATyCe MPEAJIOKEHHON TUITOTESBI;

coOuro/iaTh MpaBuiia OE30MaCHOr0 TpyJda HpU IMPOBEACHUU HCCIEIOBaHMA B pamKax
y4eOHOr0 HKCIEPUMEHTa, MpakTUKymMa U Yy4eOHO-HCCIEe0BaTENbCKOM M IMPOEKTHOMN
NeSITEIbHOCTH C HCIHOJb30BAHUEM H3MEPUTENbHBIX YCTPOWCTB M J1aOOpPaTOPHOTO
000pyI0BaHNS;

pelaTh pacuéTHbIE 3aJjauyl C SIBHO 3a/IaHHON U HESIBHO 3a/laHHON (DPU3NYECKON MOJIEINbIO:
Ha OCHOBaHWW aHajdW3a YCJIOBUS OOOCHOBBIBATH BBIOOp (DU3UYECKONH MOJICIH,
OTBeYaroIeil TpeOOBaHUAM 33/1a4H, IPUMEHATh (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
NOCTyNaThl (U3MYECKUX TEOpUH TpU MCHOJIH30BAHUM MaTEeMaTHUYECKUX METO/0B
pelieHus  3a1a4, IPOBOAUTH pacdy€Tbl Ha OCHOBAHMM HMEIOLIUXCS — JIaHHBIX,
AQHAJIM3UPOBAThH PE3YNbTAThl U KOPPEKTUPOBATH METO/IbI PEIIEHUS C YUYETOM MOJTYYEHHBIX
pE3ybTaTOB;

pelaTh KaueCTBEHHbIE 3aJauM, TpeOyrolue NMPUMEHEHHs] 3HAaHUW U3 pa3HbIX Pa3/IesioB
Kypca (U3MKH, a TaKKe HHTErpald 3HAHUM W3 JPYyruxX OpeIMETOB €CTECTBEHHO-
HAay4YHOI'O0 IMKJIA: BBICTPAMBATh JIOTMYECKYIO ILENOYKY pacCyKICHHM ¢ OIOpod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYEeCcKHe SBICHHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS ISl OOBSICHEHHS OCHOBHBIX HPUHIMUIIOB paOOTHI
U3MEPUTENIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHYECKUX MPOLIECCOB;



e TMPUBOAWUTH MPUMEPHI BKIAJa POCCUUCKHUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOIIECCOB OKPYKAIOIIETO MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

e AHAIM3WPOBATH U OIICHUBATH IMOCJICACTBUS OBITOBOM U MPOU3BOJICTBEHHOMN JEATEIHHOCTH
YeNIOBeKa, CBS3aHHOW C (DM3MYECKHMMH TIPOIECCaMM, C TIO3UIMA AKOJIOTHUYECKOU
0€30MacHOCTH, TPEACTABICHUA O palMOHAJIBLHOM IPHUPOIONOIL30BAHUH, a TaKKe
pPasyMHOM MCIIOJIb30BAaHUH JTOCTMKEHHM HAYKW W TEXHOJOTHA I JaJdbHEUILIEro
Pa3BUTHS YEIIOBEUECKOTO OOIIECTBA;

e MPUMEHSTH PA3IMYHBIC CIIOCOOBI pabOTHl ¢ MHMOpManHel GU3NIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  MH(GOPMAIMOHHBIX  TEXHOJOTHH, TIPH  3TOM
UCIIOJIb30BaTh COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, MepepadoTKu
U TIPEAbSIBICHUS y4eOHON M HAyYHO-TIOMYJISAPHOM HH(POPMALMH, CTPYKTYPUPOBAHUS U
WHTEpIpeTanuu UHOOPMALIUY, TONYYEHHOW W3 PA3IUYHBIX HMCTOYHHUKOB, KPUTHYCCKH
aHAJIM3UPOBATh TMOJydyaeMylo HH(GOPMAIMI0O M OIEHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a HCTOYHUKA WH()OPMAIINH;

e TNPOABIATH OPraHU3ALMOHHBIE W  IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
npuoOpeTeHus: HOBBIX 3HAHUM B TIPOLIECCE BBIMOJIHEHUS MPOCKTHBIX M Y4YEOHO-
HCCJIeI0BATENIbCKUX padoT;

e paboTaTh B TPYIIIE C KCIOJHEHHWEM pPA3JIMYHBIX COIMAIBHBIX POJICH, IJIAHUPOBATH
paboTy TpyNIbl, palUoOHAIbHO PACHpPENENATh JEATENbHOCTh B  HECTaHAAPTHBIX
CUTYyalMsIX, aICKBATHO OLICHUBATHh BKJIAJ KAKIOrO0 U3 YYACTHUKOB I'PYNIbI B PEIICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

e TMPOSBIATH MOTHBALMIO K Oyaymed 1npodecCHOHATbHONH — AEATENBHOCTH IO
CIEIUATLHOCTAM (PU3UKO-TEXHHYECKOTO MPODHUIISL.

K xoHny oOyuenusi B 11 kKnacce npeIMeTHbIE pe3ysbTaThl Ha YIIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

e [OHMMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOIOTUUECKOM, COLMATbHON U 3THUECKOM
chepax AESATENBHOCTH 4YEJIOBEKa, POJb M MECTO (U3UKM B COBPEMEHHOW Hay4yHOU
KapTUHE MHpa, pPOJb AaCTPOHOMHMM B TPAKTHUECKON JEATEIbHOCTH 4YellOBeKa M
JAJIbHEUIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHHE OINMCATEIbHOM,
CUCTEMATHU3UPYIOIIEH, OOBSICHUTENbHOM W MPOTHOCTUYECKOW (yHKUIUN Quandeckon
TEOpUU — DJIEKTPOAMHAMUKH, CIELMAIBHOW TEOPHUM OTHOCHUTEIBHOCTH, KBAaHTOBOH
¢uzuku, ponb (pusnueckol Teopur B (POPMUPOBAHUU MPEACTABICHUN O (pu3mueckoin
KapTHHE MHUpPa, MECTO (pU3MuecKoW KapTUHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOJIE;

e pa3InYaTh yCIOBUS MPUMEHMMOCTH MoJeNel (PU3NUYECKUX TNl U MPOLECCOB (SIBICHUN):
OJIHOPOJHOE JJIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE II0JIA, TapMOHUYECKHE
KoieOaHusi, MaTeMaTU4YeCKUi  MAasTHHK, HWJCANbHBIA  TPYXKHUHHBIM  MAasTHUK,
rapMOHHYECKHE BOJIHBI, WJEAIbHBIN KoJeOaTeNbHbI KOHTYpP, TOHKas JIMH3a, MOjeei
aToMa, aTOMHOTO s1/ipa U KBAaHTOBOW MOJIEJIH CBETA;

e pa3nmuyYaTh yCIOBUA (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (UBHUYECKUX 3aKOHOB,
NOHUMAaTh BceoOIMi xapakTep (yHIAaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
HCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh M OOBSACHATH AIIEKTPOMArHUTHBIE TPOLECCHl M SIBICHUS, HCHOJb3Ys
OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBl DJIEKTPOJUHAMUKMA M CHEUHUAJbHOM TEeopHH
OTHOCHUTEJIBHOCTU (3aKOH COXPAaHEHUs JJIEKTPHUUYECKOro 3apsja, cujia AMIiepa, cuia
JlopeHiia, 3akoH DJJEKTPOMArHUTHOW WHAYKIWU, TpaBuiao Jlenma, cBs3p DJ1C
CaMOMHJIYKIUU B JIEMEHTE JIEKTPUUECKOMN LIETIH CO CKOPOCTHIO U3MEHEHUS CHJIbI TOKA,
MOCTYJIAThI CTICIIHAIBHONW TEOPUH OTHOCUTEIIBHOCTH DWHINTEHHA);



aHATM3UPOBaTh U OOBSICHATH KBAHTOBBIEC MPOLIECCHI U SBICHMS, UCIOIb3Ys MOJI0KECHUS
KBaHTOBOW ¢u3uku (ypaBHeHHE OuHITEHHa M1 (oTodddekra, MepBbId U BTOPOH
noctynarel bopa, mpUHIMII COOTHOIIEHUsT HeompenenéHHocteil ['eiizenOepra, 3aKOHBI
COXpaHEHHMs 3apsIOBOTO M MAacCOBOTO YMCEI U JHEPIHH B SACPHBIX PEaKIUsAX, 3aKOH
PaAMOAaKTUBHOIO pacraja);

OMKCHIBATh (PU3NYECKUE MPOLIECCHl U SIBJICHMS, UCIOJB3YS BEJIMYMHBI: HANPSXKEHHOCTD
JIEKTPUYECKOTO TOJIsI, TOTEHIMAI AIEKTPOCTATUYECKOTO T0JIsI, Pa3HOCTh ITOTEHIINAJIOB,
JNEKTPOABIKYILAs CWJIA, WHAYKLIHAS MAarHUTHOTO TMOJsl, MarHUTHBIA IOTOK, CHJa
Amnepa, UHIYKTUBHOCT, 3JIEKTPOIBMKYILAS CHJIa CAMOMHYKIIUHU, SHEPTHSI MArHUTHOTO
MOJIsl POBOJIHUKA C TOKOM, PEISTUBUCTCKUI UMITYIBC, [TOJIHAS SHEPTHS, YHEPTHUS TOKOS
CBOOOJTHOW YacCTHUIIBI, DHEPTUsl U HMMILYJIbC (OTOHA, MACCOBOE YHCIO M 3apsia spa,
SHEPrusl CBS3U A]Ipa;

OOBSICHATh OCOOCHHOCTH MpPOTeKaHHUs (UINUECKUX SBICHHUNA: 3IIEKTPOMAarHUTHAs
UHAYKINS, CAMOMHAYKIIUS, pe30HaHC, UHTepdepeHlns BOJH, MUPAKIMs, AUCIIEPCHS,
NOJTHOE BHYTpEHHee oTpakeHue, (orosnexrpudeckuil 3pdext (horoaddekr), anbda- u
Oera-pacmansl saep, raMMma-usiydyeHue saep, (U3ndeckue MPUHIUIBI CHEKTPaTbHOTO
aHayM3a U paboThl J1a3epa;

OTpeeNATh HANpaBlIeHWE WHAYKUWHW MAarHUTHOTO TOJS MPOBOJAHHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl Jlopenua;

CTPOUTH H300pa)KeHHE, CO3[aBaeMO€ IUIOCKUM 3€pKalloM, TOHKOW JIMH30M, H
pacCUUTHIBATh €r0 XapaKTEPUCTUKU;

MPUMEHSTh OCHOBOIOJAralolue acTPOHOMHUYECKHUE TOHATHS, TEOPUU M 3aKOHBI I
aHayM3a U OOBACHEHUS (PU3NYECKUX MPOLECCOB, IPOUCXOAIINX B 3BE3/1aX, B 3BE3THBIX
CUCTEMaX, B MEXKTaJIaKTHUECKON cpefie; NBI)KEHUSI HEOECHBIX TeN, HBOJIIOLMU 3BE3M U
Bcenennoii;

MPOBOAMUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH C HCIOIb30BAaHHEM
NpSMBIX U3MEPEHUH, IPU STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3YJIbTATHI
HOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJE TIpaduKOB ¢ y4ETOM
aOCONIOTHBIX ~ TOTPEUIHOCTEH  M3MEpeHMi, JenaTh BBIBOJABI IO  pe3yibTaTaM
UCCIIE/I0BaHMS;

NPOBOJUTh KOCBEHHBIE W3MEpEHUs (PU3MUYECKMX BEJIMYMH, IpPH 3TOM BHIOMpAThH
ONTUMAJIBHBIA METOJ M3MEpEeHHs, OLIEHUBaThb aOCOJIOTHBIE U  OTHOCHTEJbHbIC
MOTPEITHOCTH NMPSMBIX M KOCBEHHBIX U3MEPEHUH;

IPOBOJUTH OMBITHI 10 MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: MIIAHUPOBATh HKCIEPUMEHT,
coOuparh 3KCHEPUMEHTAIbHYIO0 YCTaHOBKY, aHAJIU3UPOBAThH MOJYYEHHbIE PE3yJbTaThl U
JieNiaTh BBIBOJI O CTaTyce NPEeAIoKEHHON TUIIOTE3bI;

OTHCBIBATH METO/IbI MTOJTyYSHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHHIA;

coOuro/iaTh MpaBuiia OE30MaCHOr0 TpyJda HpU IMPOBEACHUU HCCIEIOBaHMA B pamKax
y4eOHOr0 HKCIEPUMEHTa, MpakTUKymMa U Yy4eOHO-HCCIEe0BaTENbCKOM U IMPOEKTHOMN
JeSITeIbHOCTH C HCIHOJb30BAHUEM HW3MEPUTENbHBIX YCTPOHCTB M J1a0OpPaTOpHOrO
000pyI0BaHNS;

pemath pacu€THbIE 3aJ]auyl C SIBHO 3a/IaHHON U HESIBHO 3a/laHHON (PU3NYECKON MOJIEINBIO:
HAa OCHOBaHMM aHajW3a YCJIOBUSA BbIOMpaTh (U3NYECKUE MOJENH, OTBEYarolIe
TpeOOBaHUAM 3aJlaud, MPUMEHATh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U TOCTYJAThI
(GU3NUECKUX TEOpHH IMPH HCIIOJIF30BAaHUH MAaTEMaTHYECKHMX METOJIOB pEIICHHUsS 3ajad,
IPOBOJIUTH PACYETHl HA OCHOBAaHMM MMEIOLIUXCS JaHHBIX, AaHATU3UPOBATH PE3yIbTAThl U
KOPPEKTHPOBATH METO/IbI PEIICHHS C YIETOM IMOTyYSHHBIX PE3YIIbTaTOB;

pelaTh KaueCTBEHHBIE 3aJjauu, TpeOyYIoMe NMPUMEHEHUs 3HAHUN M3 Pa3HbIX pa3/IelioB
Kypca (H3MKH, a TaKKe HHTETpalli 3HAHWUH W3 JPYTrUX MNPEIMETOB €CTECTBEHHO-
HAY4YHOTO IIMKJIA: BBICTPAUBaTh JIOTMYECKYIO LEMNOYKY PpacCyXJIEHHH C omopoil Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHUS,



* HCHOJb30BATh TEOPETHUECKUE 3HAHUS JUIsI OOBSICHEHUS OCHOBHBIX NPHHLHUIIOB PaOOTHI
U3MEPUTENIBHBIX IPUOOPOB, TEXHUYECKUX YCTPONUCTB M TEXHOJOTUYECKUX MTPOLIECCOB;

e MPHUBOAMUTH MPUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKd, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIEr0 MHUpPA, B Ppa3BUTHE TEXHUKH MU
TEXHOJIOTHi;

e  AHAJM3MPOBATh U OLICHUBATh IOCIEACTBUS OBITOBOM U MPOU3BOJCTBEHHON AEATEIbHOCTH
YeJIOBEKa, CBA3aHHOW C (U3UYECKUMHU MPOIECCAaMH, C TO3UIUN HIKOJOTHUECKOU
0€30I1aCHOCTH, NPEACTABICHUH O paLMOHAIBHOM IPUPOAONOIb30BAHUM, a TaKXKe
Pa3yMHOM MHCIIOJIb30BAaHUM JIOCTMIKEHUM HAyKH M TEXHOJIOTMM [UIS JaJbHEHIIEro
Pa3BUTHS YEJIOBEUECKOTO OOIIECTBA;

e MPUMEHATH Pa3NUUYHBIC CIIOCOOBI paboTHl ¢ MHpOopManuel (HU3NYECKOTO COJEPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMALMOHHBIX  TEXHOJIOTMH, TpU  3TOM
UCIIOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTHH IS MOKMCKA, MepepadoTKu
U NpeabsBICHUs y4eOHOW M HAaydyHO-NOMYJISIpPHOM MH(OpMaLuM, CTPYKTYpUPOBaHUS U
UHTEpIIpETalud HMH(OpPMaLMU, MOJYyYEHHOW W3 Pa3INYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJM3UPOBaTh MOIy4aeMyl0 HMH(OpManUI0 U OLEHUBaTh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHWH, TaK ¥ Ha OCHOBE aHAJIM3a MCTOUYHUKA HH(pOpMaIy;

e TMPOSIBJIATH OpPraHMU3ALMOHHBIE M  IIO3HABATEIIBHBIE YMEHMS  CaMOCTOSITEJIBHOTO
IpUOOpETEHUs] HOBBIX 3HAHUI B MpOLIECCE BBHINOJHEHUS TNPOEKTHBIX M Y4eOHO-
UCCIIEI0BATEIbCKUX PabOoT;

e paboTaTh B TPYINIE C HCIOJHEHUEM pa3JIMYHBIX COLUAIBHBIX pOJIEH, IJIAHUPOBATh
paboTy Trpynmbl, PpalUOHAIBHO paclpeleNiaTh JesITelNbHOCTb B  HECTaHIApTHBIX
CUTyalUsAX, aJleKBaTHO OLICHUBATH BKJIAJl KAKJIOTO M3 YYAaCTHUKOB I'PYIIIBI B pELICHUE
paccmaTpuBaeMoi MpoOIeMsl;

e TMPOSBIATH MOTHBALMIO K Oyaymed mnpodecCHOHATbHOW — JESTEIBHOCTH 10
CHELUATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

TEMATHYECKOE IIVIAHUPOBAHUE

10 KJIACC

Ne | HaumeHoOBaHHe pa3ziesioB ¥ TeM IPOTrpaMMbl KosmyecTBo 4acos

n/m Bcero| KoHTpoJsbHBIE [IpakTHYEeCcKHe

paboThl paboThl
Paszaen 1. HAYUYHBIA METO/, TO3HAHUS IPUPO/IbI
1.1 |Hay4HbIM MeTOJZ NO3HAHUSA NIPUPO/bI 6
WToro no pasgeny 6
Paspaen 2. MEXAHUKA
2.1 |KunemaTtuka 10 1
2.2 |/luHaMuKa 10
2.3 |CraTuka TBEpJOro TeJsa 5 1
2.4 |3aKoHBI COXpaHEHUA B MeXaHUKe 10 1
UToro no pasgeny 35
Pasgen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJANHAMUKA
3.1 |OcHOBBI MOJIEKYJIIPHOKHMHETUYECKOU 15 1
TEOPHUHU
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Ne |HaumeHOBaHUe pa3zesioB U TeM IPOrpaMMBbl KosinyecTBOo 4acoB
n/n Bcero| KoHTpoJibHBIE [IpakTHU4Yeckue
paboThI paboThl
3.2 |TepMmoavHamuka.TenoBble MallIMHbBI 20 1
3.3 |ArperaTHble cocTosiHUA BellecTBa. Pa3oBbie | 14 1
1Iepexoibl

WToro no paszeny 49
Paspen 4. 3JIEKTPOAUHAMUKA
4.1 |dJs1eKTpUYecKoe 1noJie 24 1
4.2 |IlocTOSAHHBIN 3JIEKTPUYECKHUU TOK 24 1
4.3 |Toku B pa3JIMYHBIX CpeJax 6
HToro no paszeny 54
Pasgen 5. PUSUYECKHUI MPAKTUKYM
5.1 |®Pusnyeckuil NpakKTUKYM 16 16
HToro no paszeny 16
PesepBHOe BpeMAa 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 8 16
11 KJIACC

Ne HavmeHoOBaHMe pa3ziesioB U TEM IPOrpaMMbl KosinyecTBo 4acoB
n/n Bcero| KontposbHble | [Ipaktu

paboThI pade

Paspen 1. 3JIEKTPOAUHAMUKA
1.1 |MarsuTHoOe noJe 14
1.2 |3yneKTpoMarHUTHasd UHAYKUUA 13 1
UToro no pasgeny 27
Pasgen 2. KOJIEBAHUA U BOJIHbBI
2.1 |MexaHuueckHe KoJiebaHUs 10
2.2 |JNneKTpOMarHuTHbIe KoJie6aHus 15
2.3 |MexaHUYeCKHe U 3JIEKTPOMarHUTHbIE BOJIHbI 10 1
2.4 |OnTuka 25 1
UToro no pasgeny 60

Paszaen 3. OCHOBBI CITIEIIMAJIbHOW TEOPUU OTHOCUTE/JIBHOCTH
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Ne HaumeHoBaHuHe pa3zesioB U TeM IPOrpaMMBbl KosinyecTBOo 4acoB

n/m Bcero| KonTtposbHble | IpakTu
paboThI pab«

3.1 |[OcnHoBr1 CTO 5 1

WUTtoro no paspeny 5

Paspnes 4. KBAHTOBAA ®PU3UKA

4.1 |Kopnycky/sIpHO-BOJITHOBOM Aya/Iu3M 15

4.2 |Pusuka aToma 5

4.3 |®Pu3rKa aTOMHOTO f/ipa U 3JIeMeHTapHbIX YaCTHL| 5

HToro no paszeny 25

Paspes 5. 3JIEMEHTbBI ACTPOHOMUWHU U ACTPOPU3UKHU

5.1 |3seMeHTbl aCTPOHOMHUHU U aCTPOPU3UKHU 12

WToro no paszeny 12

Paszaen 6. PUSUYECKUM IPAKTUKYM

6.1 |PusnyecKuil NpakKTUKYM 16 1

WToro no pasgeny 16

Paspes 7. OBOBINAIOINIEE IOBTOPEHHUE

7.1 |CucremaTusanus u 060611eHHe TpeJMeTHOTO 15

cojJiep>KaHUs U ONbITA J1eITeIbHOCTH, IPUOGPETEHHOTO
npu u3ydeHuu Kypca ¢pusuku 10 - 11 ksiaccoB

HWTtoro no pasaeny 15

PesepBHOe Bpems 10

OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 170 4 1

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KosinyecTBo 4acoB

n/m Bcero| Kontposibnble | [IpakTU4eckue
paboThl paboThI

1 |®usuka - pyHJaMeHTa/JbHas HayKa O IPUPOJE

2 |HayuHblil MeTO/ IO3HAHUS U METO/ bl MCCJIE[JOBAHUS
bU3NYECKUX IBJIeHUMN

3 |JKCIepuMeHT U Teopus B Mpolecce MNO3HAHUS
npupo/bl. Habo/ieHre U 3KCepuMeHT B GU3UKe

4 |Cnoco6bl usmepeHUs1 GU3UYECKUX BEJTUUUH

5 AGCOJII0OTHAsA U OTHOCHUTEJIbHASA IMOorpemHoCTH



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI

M3MepeHUr pU3UYECKHUX BEJTUMIUH

6 |MogenupoBanue B pusuke. Posib U MecTO QU3UKH B 1
bOpMUPOBAaHUU COBPEMEHHOM HAYYHOU KapTUHBI
MHUPA, B IPAaKTUYECKOM [esATeJIbHOCTH JII0AeHn

7 |Mexanuyeckoe aBuxeHue. CucTeMa OTcYeTa. 1
OTHOCUTENIBHOCTb MEXaHUYECKOTO IBUKEHHUS.
[IpsimMas u obpaTHas 3aa4u MEXaHUKHU

8 [Paguyc-BekTOp MaTepuasbHOM TOYKH, ero npoekuun | 1
Ha ocy koopAuHaT. Tpaektopus. [lepemeienue.
CkopocTb. UXx npoeKL MU HAa OCU KOOPAHUHAT

9 |(PaBHOMepHOe NpSAMOJIMHENHOE [ BIXKEHHUE. 1
['paduyeckoe onrcaHrue paBHOMEPHOTO
NpPSMOJIMHEMHOTO JBUKEHUS

10 [CnoxxeHue mepeMelleHUH U CKopocTel. PellieHue 1
3a4a4

11 |HepaBHOMepHOe ABMXeHHe. MrHOBEHHAsI CKOPOCTb. 1
YckopeHnue. [IpsiMoIMHENHOE JBUXKEHHUE C
NOCTOSIHHBIM YCKOPEHHUEM

12 |T'paduueckoe onvcaHve NpsIMOJUHENHOIO 1
JIBI>KEHUS C IOCTOSIHHBIM YCKOPEHUEM

13 |CBobGoaHOE MajieHUe. YCKOpeHUe CBOOOIHOTO 1
najsieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHUs OT BpEMEHU U UX I'PaPUKU

14 |/IBm>xeHUe Tesia, OPOLIEHHOTO MO/ YIJIOM K 1
TOPU30HTY

15 |KpuBosinHelHOe JiBHKeHMeE. [IBUXKEHHE 110 1
OKPY>KHOCTH. YTJI0Basl U IMHENHAs CKOPOCTh.
[lepyopn v yactoTa. lleHTpoCcTpeMUTENILHOE U NTOJIHOE
yCKOpeHue

16 |KonTpoJsibHas paboTa o TeMe "KuHemaTuka" 1 1

17 |Tepsbii 3akoH HeloToHa. MHepIMaibHbIe CUCTEMBI 1
oTcuéra. [I[pyHIUN OTHOCHUTENILHOCTH ["anuses.
HevHepuiyasibHbIe CUCTEMBI OTCYETA

18 |Cuua. PaBHOgencTBY0OLAA cuia. Bropoy 3aKoH 1
HproToHna. Macca

19 |BsaumogencTBUe Tes. TpeTrui 3akoH HproTOHA 1

20 |IIpuHyun cynepno3unuu cui. Pelnenue 3aza4 Ha 1
npuMeHeHUe 3aKOHOB HbloTOHA

21 |3aKOH BCEMUPHOI'O TATOTEHUA. JKBUBAJIEHTHOCTb 1
rpaBUTALMOHHON U UHEPTHOU MacChl

22 |Cuna TS2KeCTH U yCKOpeHHe CBOOOAHOTO NMaJleHUs 1



https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a

Ne Tema ypoka KosinyecTBO 4acoB

n/m Bcero| KonTposbHble | [IpakThdeckue

paboThl paboThI

23 |/IBM>xeHHe HeOECHBIX TeJ U UX UCKYCCTBEHHbIX 1
CIyTHUKOB. [lepBas KocMuyecKas CKOpOCTb. 3aKOHBI
Kenuiepa

24 |Cusa ynpyroctu. 3akoH ['yka. Bec Tesia 1

25 |Cuna tpeHnus. [Ipupoja ¥ BUAbI CUJT TPEHMUS. 1
/IBM>KeHMe B XKUJKOCTH U rase ¢ y4éTOM CUJIbI
CONPOTHUBJIEHUS CPESbI

26 |laBnenue. 'mapocraTudeckoe gaByeHue. Cuia 1
Apxumena

27 |Ab6coaroTHO TBepoe Teso. [loctynaTesnbHoe U 1
BpalaTeJbHOE JBMXKeHHe TBepAoro TeJsa

28 |MoMeHT CUJIbl OTHOCUTEJIbHO OCH BpalleHus. [liaedo 1
CHUJIBI

29 |CioxeHHe CUJI, IPUJIOKEHHBIX K TBEPAOMY TeJy. 1
lleHTp TsxKecTH Tesa. Yc10BUS paBHOBECUS
TBeporo Tesa. Buapl paBHOBecus

30 |Pemenue 3agau 1

31 |KoHTposbHas paboTa no Teme "/lnHaMuKa. CTaTUKa 1 1
TBepjoro Tesaa"

32 |WmMnyJsibc MaTepUualbHOU TOYKH, CUCTEMBI 1
MaTepHaJbHbIX ToO4YeK. LleHTp Macc cucTeMbl
MaTepHabHbIX TO4YeK. TeopeMa o IBUKEHUU LIEHTPA
Macc

33 |WmMnyJibc CUJIBI M UBMEHEHME UMITYJIbCa TeJla. 3aKOH 1
COXpaHEeHHUs MMIyJibCca. PeakTUBHOE IBUKEHU e

34 |MoMeHT MMIlyJibCa MaTepUaJIbHOU TOYKH. 1
[IpencraBiieHre 0 COXpaHEHUM MOMEHTA MMITyJ/IbCa B
LeHTPaJIbHBIX MOJISIX

35 |Pemenue 3aga4 1

36 |PaboTa cusbl Ha MaJIOM U HAa KOHEYHOM 1
nepemeleHuu. [papryeckoe npejcraBieHue
paboThl CHJIbl. MOLITHOCTD CHJIBI

37 |KuHeTuueckas aHeprus. TeopeMa 06 U3MeHEHUU 1
KWUHETUYECKOW IHEPTUU MaTePUAJIbHOU TOUYKHU

38 |lloTeHuMaNbHbIE U HENOTEHIMAJbHbIE CUJIbI. 1
[loTeHnuaibHadg aHeprus. Bropas KocMu4yeckas
CKOPOCThb

39 |TpeTbs kocMUuecKasi CKOPoCThb. CBSI3b paboOThI 1

HelloTeHIMaJIbHBIX CKUJI C UBMEHEHUEM



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KontposibHble | [IpakTUdeckue
paboThl paboThI
MeXaHW4YeCKON 9HePTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUS MEXaHUYEeCKOW 3Hepruu
40 [Yupyrue u Heynpyrve CTOJIKHOBEHHUS. Y paBHeHH e 1
BepHy/u AJ19 uaealbHOM XKUKOCTHU
41 |KoHTpoJsibHas paboTa 1o TeMe "3aKOHbI COXpaHEHUSs 1 1
B MeXaHUKe"
42 |PasBuTHe npesCcTaBJIeHUN O IPUPO/JeE TEIJIOTHI. 1
OcHoBHble nosioxkeHus1 MKT. ludPpysus.
BpoyHOBCKOe BHXKeHUE
43 |CTtpoeHue ra3000pa3HbIX, }KUAKHUX U TBEP/IbIX TeEJI. 1
XapakTep ABWXKeHUS YU B3aUMO/JeNCTBUSA YaCTHUI]
BellecTBa
44 |Macca u pa3Mepbl MoJsieKyJ (aToMoB). KosinuecTBO 1
BelecTBa. [loctossHHas ABorazpo
45 |Temnepartypa. TensoBoe paBHoBecHe. lllkana 1
Llenbcusa
46 |PemeHue 3agau 1
47 |WpeanbHbl# ras. [a30Bble 3aKOHBI 1
48 |YpaBHeHue MeHpeneeBa-KinanerpoHa. Pemenue 1
3aa4
49 |A6contoTHad TeMnepaTtypa. 3akoH JlanpToHa 1
50 |H3ompolecchl B UieaJbHOM rase € NoCTOSSHHbIM 1
KOJINYeCTBOM BellleCcTBa
51 |'paduueckoe npeacTaBieHHEe U30TPOLIECCOB: 1
M30TepMa, U30X0pa, u3obapa
52 |OcHoBHoOe ypaBHeHHe MKT 1
53 |Pemenue 3aga4 1
54 |CBs3b abCOJIIOTHOU TeMIlepaTyphbl 1
TepMOJIMHAMHYECKOM CUCTEMBI CO CPEJIHEN
KMHETUYEeCKOW 3HepPTrruen MoCTynaTeJbHOr0
TEeNJIOBOTO ABUXKEHHUS €€ YacTHUI]
55 [O6o061IeHHe U cMcTeMaTH3alMsa 3HaHUH 10 TEMeE 1
"OcHoBbl MKT"
56 |KoHTposbHas paboTa no Teme "OcHoBbl MKT" 1 1
57 |TepmoavHaMuyeckasi cUcTeMa. 3a/jaHUe BHEIIHUX 1

ycaoBul s T/l cucteMbl. BHeliHUe U BHYyTpEHHUE
napameTpsl. [lapameTtpsl T/l cucTeMsl Kak cpefHue



https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KontposibHble | [IpakTUdeckue
paboThl paboThI

3HaYeHUd BeJIMYUH, ONIMChIBAOIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58 |HysieBoe Havasio TepMOAMHAMUKHU. 1
CamonpowusBosibHasa penakcauusa T/l cucteMsl K
TEeIJIOBOMY PaBHOBECHUIO

59 |Mojenb uaeanbHOro ra3a B TEpMOJAMHAMHUKE. 1
Ycn0Bua NpUMEHUMOCTH 3TOU MOZeIN

60 |YpaBHeHue MeHjeseeBa-KianelipoHa u BeIpakeHHE 1
Jl11 BHyTPEHHEe!N 9Hepruu

61 |BbipaxkeHHue AJis1 BHYTPEeHHEH SHEPTUHU 1
OZJHOATOMHOTO UZea/IbHOTO ra3a. Ksasucratudyeckue
Y HECTaTUYeCKHe MPOLEeCChI

62 |dseMeHTapHas paboTa B TepMOJUHAMUKe. 1
Beruuciienue paboTsl o rpaduky npouecca Ha pV-
Auarpamme

63 |TenJsionepenaya Kak cnocob uU3aMeHeHUsI BHyTpeHHen | 1
sHepruu T/l cucteMbl 6€3 coBeplLIeHUs pabOThI

64 |KoHBeKL¥A, TENJIONPOBOAHOCTD, U3JIyYeHUE 1

65 |KosnyecTBo TenmaoThl. Ten10EMKOCTh TeJa. 1
YaenbHas ¥ MoJIIpHasi TEMJIOEMKOCTH BellleCTBa.
YenbHad TerioTa CropaHus TOIJIMBA

66 |PacuéTt kosiMyecTBa TEMJIOTHI IPYU TemJionepeaye 1

67 |IloHsiTHe 06 agrabaTHOM npolecce. [lepBbiii 3aKOH 1
TepMOJUHAMUKHU

68 |KosinyecTBO TenoThbl U paboTa KaKk Mepbl 1
M3MeHeHUd BHyTpeHHel aHepruu T/l cucteMsbl

69 |BTopou 3aKOH TEPMOAVMHAMUKHY [IJIs1 PABHOBECHBIX U 1
HepaBHOBECHBIX MpoIeccoB. HeobpaTUMOCTh
NPUPOAHBIX IPOLECCOB

70 |IIpuHUUIIBI AEeUCTBUS TeMI0BbIX MalluH. KI1/] 1

71 |MakcumanbHoe 3HadeHue KII/I. Lluka KapHo 1

72 |Pemenue 3aau 1

73 |JKoJIOTUYeCKHe acCleKThl UCI0JIb30BaHUSA TeNJIOBbIX 1
ABuraTeJsied. TenoBoe 3arpsisHeHUe OKpY»Karollen
cpeabl

74 |PemeHue 3aga4 1

75 [06061IeHHe U cCUCTeMaTH3alMsa 3HaHUH 10 TeEMe 1



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI

"TepmoauHaMuKa. TensoBble MallMHbI"

76 |KoHTposabHas paboTa no Teme "TepMogrHaMUKa. 1 1
TenJsioBble MalIKMHbI"

77 |Ilapoo6pa3oBaHue U KOHAeHcalus. UcnapeHue 1 1
KUIleHUe. Y ieJibHas TeNJoTa Iapoobpa3zoBaHus

78 |HacpllleHHbIe M HEHACBILLEHHBbIE Naphbl. 1
KaudecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH U [aBJI€HUSA
HACBILIEHHOT 0 NIapa OT TeMIepaTyphbl, UX
He3aBUCUMOCTb OT 00'bMa HACBIILEHHOI 0 Napa.
3aBUCHMOCTb TeMIIEPATYPhl KUIIEHUS OT JaBJIEeHHUS B
KUJKOCTU

79 |BaaxHoCTb Bo3/yxa. AGCOJIIOTHASA U OTHOCUTEJIbHAs 1
BJIQYKHOCTh

80 |Pemenue 3agay 1

81 |TBéppmoe Tesno. Kpuctanindyeckue u aMmopdHbie Tesa. 1
AHM30TpONUSA CBOWCTB KPUCTAJIJIOB

82 |[li1aBsieHHe U KpUCTaNLIU3aLMs. Y iebHas TelaioTa 1
nsaBjeHus. Cybanmanus

83 |[ledopmarnuu TBEpAOTO Tesa. PacTskeHue U CxaTHe. 1
Casur. Moayab Oura. [Ipenen ynpyrux aepopmarnuit

84 |TemnsioBOEe pacliMpeHUE XUJKOCTEN U TBEPIX TEJ. 1
AHrapMoHMU3M TeIJIOBbIX KOJIeOaHUM YaCTHUI]
BelllecTBa

85 |[Ipeobpa3oBaHue 3HePTUH B Pa30BbIX NTepeXo1ax 1

86 |YpaBHeHUe TeNJI0BOI0 6aslaHca 1

87 |Pemenue 3agay 1

88 |IloBepxHOCTHOe HaTdxeHUe. KanwiapHble aBieHud.| 1
JlaBjieHUe o, UCKPUBJIEHHOU MOBEPXHOCTBIO
x)kuakoctu. Popmysia Jlansaca

89 |06061eHMe U cUcTeMaTHU3allg 3HaHUH 10 TeEMe 1
"ArperaTHble COCTOSIHHUS BelllecTBa. Pa3oBbie
nepexobl"

90 [(KonTpoJsbHas paboTa o TeMe "ArperaTHble 1 1
cocTosiHusA BellecTBa. Pa3oBblie nepexoab”

91 |3seKTpU3auUd TeJ U e€ NPOosBJIeHUS. 1
JJIeKTpUYEeCKUH 3apsz. JBa BUia 3JIeKTPUYECKUX
3apsagoB. [[poBOAHUKY, IU3TEKTPUKU U
N0JIyIPOBOJHUKHU

92 |JsieMeHTapHbIN 3JIEKTPUIECKU U 3apsij. 3aKOH 1



https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f

Tema ypoka

KosimyecTBo 4acosB

Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI

COXpaHEeHHUs 3JIEKTPUUYECKOro 3apsa/a

93 |BsauMogeicTBre 3apsaaoB. ToueuyHble 3apsbl. 3aKoH| 1
KyJsioHa

94 |PemieHue 3aga4 1

95 |[dnekTpuueckoe noJe. Ero geiictBue Ha 1
3JIeKTpUYeCKHue 3apsaabl

96 |Hanps:k€HHOCTB 3J1IeKTpUYecKoro noJs. [Ipo6HbIN 1
3apazA. JInHUY HanpsXKEHHOCTH 3JIEKTPUUYECKOTO
noJis. O4HOPOHOE 3JIEKTPUYECKOE TI0JIe

97 |IloTeHLMaJIbHOCTB 3JIEKTPOCTATUYECKOTO I10JIS. 1
Pa3HOCTb NOTEHLMAJIOB U HANIPpSXKEHUE

98 |lloTeHuMasbHasd 3Heprus 3aps/jia B 1
3JIeKTpocTaTu4yeckoM noJie. [loTeHnuan
3JIEKTPOCTAaTUYECKOTO MOJIf

99 |CBI3b HANPSAKEHHOCTHU I10JI ¥ pa3HOCTHU 1
NOTEHIMAJIOB [IJIfl 3JIEKTPOCTAaTUYECKOTO M0JI

100 [[TpuHIMD CynepHO3ULUH 3JIEKTPUYECKHUX M0JIer 1

101 |PemeHue 3aga4 1

102 |ITosie ToyeyHoro 3apsza. [losie paBHOMepHO 1
3apsiKeHHOU cdepbl

103 |I1oJie paBHOMEPHO 3aPSHKEHHOTO0 110 06'bEMY 1IApa. 1
[Tosie paBHOMEPHO 3apsKEHHOW O€CKOHEYHOU
IJIOCKOCTH

104 |IIpOBOAHUKHM B 3JIEKTPOCTATUYECKOM I0JIE. Y CJI0OBHE 1
paBHOBeCHS 3apsi0B

105|/JuaneKTPUKH 1 OJYIIPOBOJHUKHU B 1
3JIEKTPOCTATUYECKOM M0JIe

106 |KonzeHcaTop. JJIEKTPOEMKOCTb KOHJ€HCATOpPa. 1
JJIEKTPOEMKOCTD IJIOCKOTO KOHJleHCaTopa

107 |[TapasisiesbHOE COEIMHEHUE KOHAEHCATOPOB 1

108 |IlocnenoBaTesibHOE COeJUHEHUE KOHEHCATOPOB 1

109 |3Heprud 3aps»KeHHOr 0 KOHZIeHcaTopa 1

110|Pemenue 3aja4 1



https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI

111 |/IBu>KeHUe 3apsIP)KEHHOM YaCTHUIIbl B OJJTHOPOJHOM 1
3JIEKTPUYECKOM I0JIe

112 |PemeHue 3aga4

113 |06006111eHNEe U CUCTEMaTH3al M 3HaHUH 110 TEMe
"JeKTpuyecKoe noJse"

114 |KoHTpoJsibHas paboTa 1o TeMe "JJ1eKTPUUECKOE 1 1
noJse"

115|Cuna Toka. [locTossHHBIN TOK. Y Cl10BUA 1
CYLLLeCTBOBAHUS MMOCTOSTHHOTO 3JIEKTPUUYECKOT0 TOKA

116 |Uctoynuku Toka. Hanpsxenue u 3/IC 1

117|3akon OMa A/1g y4acTKa Leny. JJIeKTpUudeckoe 1
CONPOTHUBJIEHUE

118|3aBUCUMOCTD CONIPOTHUBJIEHUS OLHOPOLHOIO 1
NPOBOJHUKA OT €ro AJIMHbI U MJIOLaAY NONepeyHoTro
ceyeHUs

119|YpenbHoe conpoTUBJIEHHUE BellleCTBa. PelieHue 1
3a4a4

120 [[TocnegoBaTenbHOE, MapaJljieJibHOE, CMELIaHHOE 1
coeJIMHEeHNe MPOBOJHUKOB

121|PacyéT pa3BeTBJIEHHBIX 3JIEKTPUYECKUX LleTIeN. 1
[IpaBusa Kupxroda

122 |Pemienue 3aja4 1

123 |PaboTa 3/1eKTpUUecKoro Toka. 3akoH pxoysisa — 1
JleHna

124 |PemeHue 3a1a4 1

125 [MoiHoCTb 3/1eKTprUUYecKkoro Toka. TensioBas 1
MOILLHOCTb, BblZjeJisieMasi Ha pe3nucTope

126 |Pemenue 3aa4 1

127 [3/1C v BHyTpeHHee CONPOTUBJIEHUE UCTOYHUKA TOKA 1

128|3akon OMa Jiy1s1 NOTHOM (3aMKHYTOM) a/ieKTpuyecko| 1
enu

129 |Pemenue 3aja4 1

130 |Mo1HOCTb UCTOYHUKA TOKa 1

131 [KopoTkoe 3aMbIKaHHE 1



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI
132 |KoHzeHcaTop B LleNU NOCTOSIHHOr'O TOKa 1
133 |Pemenue 3agau 1
134 |Pemenue 3aga4 no teMe "[1oCTOSAHHBIN 1
3JIEKTPUYECKUH TOK"
135 |Pemenue 3aga4 no teMme "[locTosiHHbIN 1
3JIEKTPUYECKUU TOK"
136 |Pemenue 3aga4 no teMme "[locTosTHHBIN 1
3JIEKTPUYECKUH TOK"
137|0600611eHMEe U CUCTEMATHU3aLMA 3HaHUH 110 TeMe 1
"[ToCTOSIHHBIN 3/JIEKTPUUYECKUH TOK"
138 |KonTposibHas paboTa no TeMme "[locTOSSHHBIN 1 1
3JIEKTPUYECKUH TOK"
139 |3nekTprUdecKas NPpOBOAMMOCTb Pa3JIMYHbIX BelllecTB.| 1
JJIeKTpUYECKUU TOK B MeTaJllax.
CBepxnpoBOgUMOCTb
140 |3eKTpUYeCKUM TOK B paCTBOpax M pacllyiaBax 1
3JIEKTPOJUTOB. 3akoHbl Papajes AJid 3/1eKTPoJIU3a
141|3nekTpuyecKui TOK B rasax. [liiasma 1
142 [d1eKTprUYeCcKUM TOK B BaKyyMe. BakyyMHble 1
npubopbl
143 [2/1eKTpHUYECKUH TOK B IIOJYIIPOBOJHUKAX 1
144 |TlonynpoBOJHUKOBbIE IPHUOOPDI 1
145 | ®usnyeckruil NpakTUKYM 110 TeMe "M3MepeHUe CUJIbI 1 1
TOKa U HaNps>KeHHS B I[eNU MOCTOSTHHOTO TOKa NMPH
IIOMOLIY aHAJIOTOBBIX U LIUPPOBBIX NU3MEPUTEbHBIX
npru6opoB" niau "3HaKOMCTBO € [UPPOBOM
JabopaTtopuelt no ¢pusuke. [[puMepsl U3MepeHHUsT
dU3nUeCKUX BEJIMYMH NPU MOMOIIU KOMIbIOTEPHbIX
JaTYUKOB"
146 | ®Pusnyeckuid NpaKTUKYM 1o TeMe "HU3yyeHue 1 1
HEpaBHOMEPHOTO JIBUXKEHMUS C LieJIbI0 ONpe/iesieHUs
MTHOBEHHOM CKOpPOCTH"
147 | ®u3nyueckruil NpakTUKyM Mo TeMe "M3MepeHue 1 1
YCKOpEeHUs NPU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM
JBWXXEHUH 10 HAaKJIOHHOM IJIOCKOCTH" UJIU
"HccienoBaHre 3aBUCUMOCTH YTHU OT BpEMEHU NIPU
PaBHOYCKOPEHHOM JBUXKEHUU "
148 | ®usnueckruil NpakTUKyM Mo TeMe "M3MepeHue 1 1



https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

Tema ypoka

KosimyecTBo 4acosB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUyeckue
paboThl

YCKOpEeHUs CBOOOAHOTO najieHus" uiu "U3ydyeHue
JIBMDKEeHU A TeJla, OpOLIeHHOTI0 FTOPU30HTa/IbHO"

149

®u3nyecKuil NpaKTUKYM 10 TeMe "U3ydeHue
JIBIDKEHMS TeJia 0 OKPY>KHOCTH C MOCTOSTHHOM 10
MOJyJII0 CKOpocThio" uiu "HccienoBanue
3aBHMCHUMOCTH Nlepuo/ia o6paleHuss KOHU4eCKOro
MasTHUKA OT ero napamMmeTpoB”

150

dusuyeckuil NpakTUKyM 1o TeMe "U3mepeHue
PaBHOAEUCTBYIOLIEHN CUJIbI IPU ABHUXKEHUU OPYCKa IO
HaKJIOHHOH myiockocTu" U "[IpoBepka runoTe3bl 0
HE3aBHCUMOCTH BpeMEHHU JIBUKEHUS OpycKa Mo
HAKJIOHHOM IIJIOCKOCTH Ha 3a/JaHHOE PacCTOsIHUE OT
ero Macchbl"

151

du3uyecKruil NpakKTUKyM 1o TeMe "UccienoBaHue
3aBHCHUMOCTH CHUJI YIIPYTOCTH, BOSHUKAIOIIUX B
NpYy>KUHE U Pe3SHHOBOM 00pas3lie, OT ux JepopMaluu"
uau "M3yyeHue ABUKEHHUS CUCTEMBI TeJl, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes JIETKUM 6J10K"

152

dusuyeckuil NpakTUKyM 1o TeMe "M3mepeHue
Ko3pduIHeHTa TPeHHUs 10 BEJIMUUHE YTJI0BOTO

ko3 dunenTa saBucumocty Frp(N)" nimn
"UccegoBaHue IBUXEHHUS OPYCKa 110 HAaKJIOHHOHU
MJIOCKOCTH C IIeEpeMeHHbIM K03pduIliMeHTOM TpeHusa"
uau "VidyyeHue JBUKeHUs rpy3a Ha Basly C TpeHUeM"

153

dusnueckuil npakTUKyM o TeMe "HccnenoBaHue
yCJIOBMU paBHOBeCHS TBEPAOTO TeJa, UMEILIEro oCh
BpaujeHus" uian "KoHcTpyrupoBaHue KPOHIITEHHOB U
pacuéT cuJ ynpyroctu" uiau "UsydyeHnue
YCTOMYMBOCTU TBEPJOTO TeJIa, UMEIOLIEro M0/ lb
onophl"

154

dusuyeckuil NpakTUKyM 1o TeMe "U3mepeHue
MMIIyJIbCa TeJia 10 TOPMO3HOMY NyTH" UK
"U3MepeHue CUJIbl TSTH, CKOPOCTH MOJeJIU
3JIEKTPOMOOUJISI MU MOLIIHOCTH CUJIbI TATH" UJIU
"CpaBHeHUEe U3MEHEeHUsI UMIYJIbCca TeJa C
MMIYJIbCOM CUJIbl" WK "HcciiefoBaHre COXpaHEHUS
MMIIyJIbCa IPY YIIPYTOM B3aUMO/IEUCTBUU" UJIU
"U3MepeHUe KHHETUYECKON SHEPTUH TeJia 1o
TOPMO3HOMY NyTH"

155

dusuyeckuil npakTUKyM 1o TeMe "HM3yueHue
M30TEepMHUYECKOro npouecca (peKOMEH/I0BaHO
MCII0JIb30BaHMe [UPPOBOM labopaTopuu)" Uiu
"M3ydyeHne U30XOpHOro npouecca” uian "Usyyenue
n3obapHoro npouecca” uau "[I[poBepka ypaBHeHUS
COCTOAHUA"



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07

Tema ypoka

KosimyecTBo 4acosB

Bcero

KoHTposibHBIE
paboThl

[IpakTHUyeckue
paboThl

®u3nyecKu NpaKTUKYM 10 TeMe "M3MepeHue
yAeJbHOU TenoéMKocTH" niau "HcciesoBaHre
npoiiecca ocTbiBaHHUA BellecTBa" uau "UccaenoBanve
aavabaTHoro npouecca’ uiau "U3ydyenue
B3aMMOCBSI3U 9HEPTHUU MEXMOJIEKYJIIPHOTO
B3aMMO/IECTBUS U TeMIlepaTypbl KUIIEHUS
XUAKocTen"

1

157

®u3nyecKruil NpaKTUKYM 10 TeMe "U3ydeHue
3aKOHOMEPHOCTeH ucnapeHus KUJKOCTeN" nin
"M3MepeHUe yJe/IbHOM TEMJIOTHI IJIaBJeHUs Jbja’
Wi "Y3yyeHure CBOMCTB HaChIILlEHHbIX TAPOB" WX
"U3MepeHue abCOMIOTHOM BJIQXKHOCTH BO3/yXa U
OlLleHKa Macchl NapoB B noMelieHun". U3MepeHue
K03¢dPUIMEHTA TOBEPXHOCTHOTO HATSXKEHUS

158

®u3uyecKruil NpakTUKyM 1o TeMe "HabJuo/ieHue
npeBpalleHHs] SHEPTUH 3apSPKEHHOT0 KOHAeHcaTopa
B 3HEPrHUI0 U3Jy4eHus cBeToauoaa" uau "Usydyenue
NpOTEeKaHUs TOKaA B L[eNH, CoJieprKaleit
KoHJleHcaTop" uiau "PacnpesiesieHue pasHOCTH
NOTEeHLMaJIOB (HaNpshKeHUs) Npu
1ocC/ieJ0BaTEJIbHOM COeIMHEHUU KOH/eHCaTOpPOB"

159

dusnueckuil npakTUKyM o teMe "HccaenoBanue
CMeUIaHHOT'0 COe/JMHEeHUSI Pe3UCTOPOB" WU
"M3MepeHUe y/1eIbHOT'O CONPOTUBJIEHUS
NpoBOAHUKOB" nu "UccieoBaHre 3aBUCUMOCTH
CUJIbl TOKA OT HANPSIXKeHUSI [IJ/151 JITAMIIbI
HaKaJuBaHusa"

160

dusnyeckul npakTUKyM 1o TeMe "HabaroaeHue
asieKkTpoJsin3za" uiau "UsmepeHue 3apsja
OJIHOBaJIeHTHOT0 MoHa" uau "UcciegoBaHue
3aBUCUMOCTH COMPOTUBJIEHUS] TEPMOPE3UCTOPA OT
TeMnepaTypbl" uiu "CHSTHe BOJbT-aMIIepHOM
XapaKTePUCTUKHU Juoa"

161

Pe3epBHbIN ypok. 060611 eHUE U CUCTEMATH3AIUSA
3HaHUU o TeMe "Kunematuka"

162

Pe3epBHbIN ypok. 06061eHUE U CUCTEMATH3AIUS
3HaHUM 1o TeMe "/luHaMuKa"

163

PezepBHbIl ypok. 06061 eHHE U CUCTEMAaTHU3al 1S
3HaHu# 1o TeMme "CTaTHKa TBepjoro Tesa"

164

PezepBHbIl ypok. 06061 eHHE U CUCTEMAaTHU3al 1S
3HaHUH 10 TeMe "3aKOHbl COXpaHEHUS B MeXaHUKe'

165

PezepBHbIl ypok. 06061 eHHE U CUCTEMAaTU3al 1S
3HaHUM 1o TeMe "OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON Teopruu"

166

Pe3sepBHbIN ypoK. 060011eHME U CUCTeMaTU3aL U



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

Ne Tema ypoka KosinyecTBO 4acoB
n/m Bcero| KonTposbHble | [IpakThdeckue
paboThl paboThI
3HaHUH 1o TeMe "'TepMoarMHaMUKa. TenyioBble
MallluHbI"
167 |Pe3epBHbIN ypok. 0600611eHUE U CUCTEMATHU3ALUA 1
3HaHUM 110 TeMe "ArperaTHble COCTOSIHUSA BellleCTBa.
®a3oBble nepexoabl”
168 |Pe3epBHbIi ypok. 0600611eHUE U CUCTEMATHU3ALUS 1
3HaHUH 0 TeMe "DJIeKTpUUYecKoe noJse"
169 [Pe3epBHbIN ypok. 060011eHUE U CUCTEMATHU3ALUA 1
3HaHUM 1o TeMe "'[loCTOSTHHBIN 3JIEKTPUUYECKUHN TOK"
170 |Pe3epBHbIN ypok. 06006111eHUE U CUCTEMATHU3ALUA 1
3HaHUM 1o TeMe "TOKHU B pa3/IMYHbIX Cpejiax"”
OBUIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 8 16
11 KJIACC
Ne Tema ypoka KoJsinyecTBO 4acoB
n/n Bcero| KonTposibHble | [IpakTHYecKue
paboThI paboThl
1 |BsaumojeicTBUE NOCTOSIHHBIX MarHUTOB U 1
NPOBOJAHUKOB C TOKOM. MaruuTHoe noJie. 'unoresa
Amnepa
2 |BekTop MarHMTHOU UHAYKLUMU. [IpyHIMD 1
CyNeprno3uliU¥ MarHUTHBIX NoJsied. JInHUKU
MarHUTHOW MHAYKI WU
3 |[MarHuTHOe 1oJie IpOBOJAHUKA € TOKOM. ONbIT 1
dpcrena
4 |Cusa AMnepa, eé HalpaBJIeHHUE U MOAYJIb 1
5 |Pemenue 3agau 1
6 |lI[puMeHeHUe 3aKOHa AMIiepa. 1
JJIeKTpOU3MepPUTEJIbHbIE TPHUOOPDI
7 |Cuua JlopeH1a, e€ HalpaBJeHUe U MOAYJIb. 1
/IB>KeHM e 3apSKEHHOW YacTHUILbI B OJHOPOAHOM
MarHUTHOM ToJie
8 |Pemenue 3ajau 1
9 |Pa6oTa cunsbl JlopeHua 1
10 |Pewienue 3agau 1
11 |MaruuTHoOe noJie B BewecTBe. DeppoMarHeTHKY, 1
napa- U iuaMarHeTUKHU
12 |OcHoBHbIe CBOMCTBA peppoMarHeTHKOB. 1



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608

Ne Tema ypoka KosinuecTBO 4acoB
n/n Bcero| KonTposibHble | [IpakTHYecKue
paboThI paboThl

[IpuMeHeHUe GpeppoMarHeTUKOB

13 |Pemenue 3aga4 mo teme "MaraurHoe mnoJie" 1

14 |Pemenue 3aza4 o teme "MaraurtHoe mnoJie" 1

15 |f{IByieHMeE 3/1eKTPOMAarHMTHON UHAYKIMH. [loTOK 1
BEKTOpPA MarHUTHON MHAYKIIUU

16 [3AC unaykuuu 1

17 |3aKkoH 3JIeKTpOMarHMTHOW MHAYKLUK Papajes 1

18 |BuxpeBoe asiekTpudeckoe noJie. Toku Pyko 1

19 |3/1C MHAYKLMU B ABUKYIIUXCSA IPOBOJHUKAX 1

20 |Pemenue 3amau 1

21 |IlpaBuJo JleHua 1

22 |UHpaykTUBHOCTB. KaTylika MHAYKTUBHOCTHU B LjeNIU 1
NOCTOSIHHOTO TOKa

23 |ABnenue camouHAyKUuU. 3/IC caMOMHAYKLIUU 1

24 |9Heprus MarHUTHOTO I0JIA KaTYLIKU C TOKOM. 1
JJIEKTPOMarHuTHOE MoJie

25 |PemieHue 3aaa4 1

26 |060061IeHMEe U CUCTEMATH3aLMA 3HaHUH 110 TeMe 1
"JseKTpoaMHAMUKA"

27 |KoHTpoJibHas paboTa no TeMe "IeKTpoJruHAMHUKA" 1 1

28 |KosebaTtenbHada cucteMa. CBO60JHbIE KOJIEOAHHUS. 1
[apMoHHUYecKHe KoJiebaHUs

29 |KuHeMaTH4yecKoe U JUHAMHUYECKOe ONMCaHHe 1
KoJie6aTe/IbHbIX ABUKEHUU

30 |3HepreTrhyeckoe onvcaHue. BbIBOJ JMHAMHU4YECKOTO 1
ONKCaHUsI TAPMOHHUYECKUX KOJIe6aHUN U3 UX
3HEpPreTU4YeCcKOro ¥ KUHEMaTU4YeCKOro ON1CaHus

31 |AMnauTtyna v ¢pasa KosebaHUR 1

32 |Ilepuopa v yacTtoTa KoJsiebaHui. [lepro Masbix 1

CBOOOJIHBIX KOJIeOAaHUM MaTeMaTU4YeCKOro MasgTHHKA.



https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

Ne Tema ypoka KosinuecTBO 4acoB
n/n Bcero| KonTposibHble | [IpakTHYecKue
paboThI paboThl

[leproj cBO6OAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA

33 |3aTyxawuiye KosebaHus1. BelHyXAeHHble KosiebaHus. | 1
Pe3oHaHC

34 |ABTOKOJIEOAHUSA 1

35 |Pemenue 3agau 1

36 |Ypok-koHpepeH1Us "MexaHUYeCKUe KoylebaHUs B 1
My3blKaJIbHbIX MHCTPYMEHTaxX"

37 |O6006I1IeHNe U CUCTeEMaTH3alMs 3HaHUH 110 TeEMe 1
"MexaHuYecKue KoiebaHus1"

38 |dsekTpoMarHuTHbIe KosiebaHus. KosebaTebHbIN 1
KOHTYp

39 |®opmyna TomcoHa. CBA3b aMIJIUTY /bl 3apsija 1
KOH/leHCaTopa C aMIJINTYZ0M CUJIbl TOKA B
KoJiebaTeJIbHOM KOHTYype

40 |3aKOH COXpaHEHHS SHEPTUHU B UJleaJIbHOM 1
KoJie6aTeJIbHOM KOHTYype

41 (3aTyxawljue 3JIeKTPOMarHuTHbIE KOJ1ebaHHUS. 1
BbIHY/leHHbI€ 3JIeKTPOMarHUTHbIE KoJie6aHUs

42 |llepeMeHHBIN TOK. PE3UCTOP U KOHAEHCATOP B L[ENH 1
NIepeMeHHOr0 TOKa

43 |KaTylika UHAYKTUBHOCTH B LielIM IepeMEHHOr0 TOKa 1

44 |3akoH OMa [i/15 3JIeKTPUYECKOU LieNU IepeMeHHOT0 1
TOKa

45 |MoIHOCTb NEpEMEHHOr0 TOKa. AMIIUTYJHOE U 1
JleJiCTBYIOIlee 3HAaYEHHE CUJIbl TOKA U HaNPSXKEHUS

46 |Pe30oHaHC B 3JIEKTPUYECKOM L€ 1

47 |Pemenue 3a7a4 1

48 |(HUpeanbHblM TpaHchopmaTop. [IpousBoacTBo, 1
nepezjaya u notpebJeHre 3J1eKTPUUYEeCKON 3HEPTUU

49 |JKoJiOTHUYECKHE PUCKU NIPU NPOU3BO/ICTBE 1
3JIeKTpo3Hepruu. KynbTypa ucnosb30BaHus
3JIEKTPO3HEPTHUU B OBCEJHEBHOM XXU3HU

50 |Pemenwue 3agau 1

51 |Pemenue 3amau 1



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

Ne Tema ypoka KosinuecTBO 4acoB
n/n Bcero| KonTposibHble | [IpakTHYecKue
paboThI paboThl

52 |O6o00611eHNe U CUCTeMaTH3alMs 3HaHUM 110 TeEMe 1
"JJIeKTpOMarHUTHbIE KOJIEOAHUS"

53 [MexaHuuyecKue BOJIHbI. XapaKTEePUCTUKHU 1
MeXaHUYeCKHX BOJIH

54 |CBoiicTBa MeXaHUY€ECKHUX BOJIH 1

55 |[3Byk. XapaKTepUCTHKH 3BYyKa 1

56 |WHpa3Byk u ysabTpasByk. lllyMoBoe 3arpsisHeHue 1
OKpYy:KawlleH cpefbl

57 |PeuieHue 3aaa4 1

58 |dsekTpoMarHUTHbBIE BOJIHBL. U3ydyeHne 1
3JIEKTPOMarHMTHBIX BOJIH

59 |J3Heprus 3/sieKTPOMarHUTHbIX BoJIH. CBOMCTBA 1
3JIEKTPOMarHMTHBIX BOJIH

60 |llkaJsia 3yieKTpOMarHMTHBIX BOJIH. [I[puMeHeHre 1
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U ObITY

61 |[IpUHIUIIBI PAaJUOCBA3HU U TeJIEBUJEHUS. 1
Paguosiokanus. IJ1eKTPOMarHuTHOE 3arpsi3HeHue
OKpY>Kalollei cpefbl

62 |KoHTpoJsibHas paboTa no Teme "Kosie6aHus v BoaHbl" | 1 1

63 |[CBeT. 3aKOH NPSAMOJIMHEMHOTO PacnpoOCTPaHeHUs 1
cBeTa

64 |PemeHue 3a7ja4 Ha MpUMEHEHHUE 3aKOHA 1
NpSMOJIMHEMHOTO paclpoCcTpaHeHUs CBeTa

65 |[OTpakeHue cBeTa. [lnockoe 3epkasno. Chepuyueckoe 1
3epKaJio

66 |[IpenomaeHue cBeTa. AGCOIIOTHBIN U 1
OTHOCUTEJIbHBIN NTOKa3aTe b mpejoMyeHus. [losHoe
BHYTpeHHee oTpaxkeHHUe. [Ipe/ie/IbHbIN yroJ1 MOJIHOTO
BHYTPEHHETr0 OTpaKeHUs

67 |PemieHue 3a7ja4 HA MPpUMEHEHHUE 3aKOHOB OTpakeHus | 1
Y NIpeJIOMJIEHUS CBETA

68 |Xop nydei B npusMme. [lucnepcuda ceeta. C/10KHBIN 1
cocTaB 6eJioro cBeTa. l|BeT

69 |JInH3bl. POKYCHOE pacCTOsIHUE U ONITUYECKas CUJia 1
JIMH3bI

70 [llocTpoeHUe U3006pakeHUH B JIMH3aX U UX CUCTEMaX. 1

YBesimuenue JIMH3bI



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5

Ne Tema ypoka KosinuecTBO 4acoB
n/m Bcero| KoutpoJsibHble | [IpakTuyeckue
paboThI paboThl
71 |PelieHue 3a/1a4 Ha MOCTPOEHHE U300PAKEHUH, 1
110JIy4aeMbIX C [IOMOIbIO JIMH3
72 |I'1a3 kak onTU4yecKas cucTema 1
73 |Pewenue 3agay. [lpenesibl IpUMEHUMOCTH 1
reoMeTpUYEeCKOW ONTUKU
74 |CKOpOCTB CBeTa U METO/ bl ee U3MepeHUs 1
75 |ucnepcus cBeTa 1
76 |WHTepdepeHuus cBeTa 1
77 |KorepeHTHble HCTOYHHUKH. Y CJIOBUSI HAOII0JeHUS 1
MaKCHUMyMOB U MUHUMYMOB
78 |PemeHue 3aga4 1
79 |llpuMeHeHHe UHTepbEPEHLIUU 1
80 |Audpakuus ceeta 1
81 |[udpakuunoHHas peléTKa. YcJ0BHUe HABI0JeHUS 1
IJIaBHbIX MaKCUMYMOB
82 |Pemenue 3aga4 1
83 |Ilonmepe4yHOCTb CBeTOBLIX BOJIH. [losiapusanusa ceeta 1
84 |Pemenue 3agau 1
85 |CBeToBbI€ SIBJIEHHUS B MPpUPO/ie 1
86 [06o06ILIEHHEe U cUCTEMaTH3alMa 3HaHUH 10 TeEMe 1
"OnTuka"
87 |KoHTposabHas paboTa no Teme «OnTUKa» 1 1
88 |I'paHuIbl IPUMEHUMOCTH KJIACCUYECKON MEXAHUKH. 1
3aKOHBI 3JIEKTPOAUHAMUKU U IPUHLUAT
OTHOCHUTEJIBHOCTH
89 |IlocTynatsl crieliMa/bHOM TEOPUHU OTHOCUTEbHOCTHU 1
90 |[lpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAJI. 1

[Ipeo6pa3oBanus JlopeHua. Yci0BrMe NPUIMHHOCTH.
OTHOCUTENIBHOCTb OJHOBPEMEHHOCTHU. 3aMe/jJIeHue



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb

Ne Tema ypoka KosinuecTBO 4acoB
n/n Bcero| KonTposibHble | [IpakTHYecKue
paboThI paboThl

BpPEMEHM U COKpalleHHe AJTUHBI

91 |JHeprus ¥ UMNYJbC PEJITUBUCTCKON YACTUILLbI 1

92 |CBsI3b MacChl C 3HEPTHUEN U UMITYJILCOM 1
pPeJIITUBUCTCKOW YaCTULbL. JHEPTHUs MMOKOS

93 |PaBHOBecHOe TemJoBOe U3JIyYeHHEe 1

94 |3akoH cMeleHrsa BuHa 1

95 |'unoTes3a M. [ls1aHka o kBaHTax. POTOHBI 1

96 |JHeprus v UMNYJbC OTOHA 1

97 |®oToaddexT. OnbiThl A. I'. CTo1I€TOBA. 3aKOHBI 1
dboToaddekra

98 |YpaBHeHMe JHiHIITeMHA A1 poTosdPekTa. "KpacHasa| 1
rpanuua” ¢ortoadpdekra

99 |aBneHue cBeta. OnbIThl I1. H. JlebegeBa 1

100 |BosiHOBBIE CBOMCTBA YaCTHI], 1

101 {Bosanbl e bpoitid. [lyinHa BoJiHbI Aie bpouss v 1
pa3Mepbl 06J1aCTH JIOKAJIU3aL WU ABUXKYLIENCs
YaCcTHUIbI

102 | KopnycKy/1ipHO-BOJIHOBOM Aya/In3M 1

103 | Audpakius 3/IeKTPOHOB HA KpUCTAJLJIax 1

104 |Cnenrduka usmMmepeHut B MUKpomupe. CooTHoueHusi| 1
HeonpeJeséHHocTel ['elizeHbepra

105|Pewienue rpadpuyueckux 3a1a4q 1

106 |PemieHue pacyéTHBIX 3a7a4 1

107 |KonTposibHas paboTa no TeMaM: "OcHoBbl CTO", 1 1
"Kopnycky/isipHO-BOJITHOBOU Jiyajinu3Mm"

108 |OnbITHI 10 UCCIEL0BAHUIO CTPOEHHUA aTOMA. 1
[lnaneTapHas MmoJenb aToMa Pesepdopaa

109 |IloctynaTel bopa 1

110|Bupgpl ciekTpoB. CIeKTp YpOBHEX 3HEePrUu aToMa 1

BOJIOpPO/A



https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a

Tema ypoka

KosinyecTBo 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHU4Yeckue
paboThl

111

CnoHTaHHOE U BBIHYKJE€HHO€ U3JIYy4€HHEe CBeTa

112

Jlazep

113

HyksnonHas mogesnb sa/pa [elisen6epra-MBaHeHKoO.
3apsA4 U MaccoBOe YUCJIO Apa. U30TombL
PasiM0aKTUBHOCTD

114

3aKOH paZiMoaKTUBHOrO pacnaza. CBorMcTBa
MOHU3UPYIOLIET0 U3aydyeHus. BausaHue
PaZjMOaKTUBHOCTH Ha KUBble OPTaHHU3MBl.
JlosumeTpusa

115

JHeprus CBSI3U HYKJIOHOB B sipe. AnepHble CUJBI.
HedekT Macchl Agpa. AaepHble peakuuu. dnepHbie
peakTopsl. [Ipo6JieMbl ynpaBJisieMoro
TEepMOSIZIEPHOT0 CUHTEe3a. JKOJIOTHUYEeCKHEe acleKThI
pa3BUTUA SIIEPHON SHEPTreTUKHU

116

MeTo/bl perucTpaluu 1 Mccjie0BaHUs
3JieMeHTapHbIX YacTull. PyHAaMeHTabHbIE
B3aUMO/J e CcTBUS. BaprOHBI, ME30HBI U JIENTOHBI.
[IpencraBaenue o CtaHgapTHOM Moaenu. KBapk-
TJIIOOHHAsA MOJieJib a/[pOHOB

117

dusuka 3a npegesamu CTaHZAPTHON MOJEJIH.
TémHaa maTepusa U TEMHadA 3Heprud. EAMHCTBO
bHU3M4eCcKor KapTUHbI MUpa

118

JTansbl pPa3BUTHA aCTPOHOMHUH. 3HayeHHe
dCTPOHOMHH

119

[IpuMeHUMOCTb 3aKOHOB QPU3UKH /1151 00'bSICHEHUS
IPUPOJbl KOCMUUECKHUX 00'bEKTOB. MeTobl
aCTPOHOMHYECKUX UCCIeJOBAHUMN

120

COBpEMeHHbIe OIITHYECKHE TeJIECKOIIbI,
paanoTeJNECKOIIDI, BHeaTMOC(l)epHaH ACTPOHOMHA

121

Buj 3B€31HOTO He6Ga. Co3Be3/us, ipKUe 3BE3/bl,
IIJIaHETbI, UX BUJUMOE JBUKEHHUE

122

CosiHeyHas cucteMa. ConHne. CosiHeYyHas
aKTUBHOCTb. UcTOUYHUK 3Hepruu CoJIHLIA U 3BE3],

123

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTHUKH. JJuarpamma
"CcreKTpabHbIN KJ1acC - CBeTUMOCTB"

124

3Be3/1bl IJIaBHOM I10C/Ie/J0BaTEeJIbHOCTH

125

BHyTpeHHee cTpoeHue 3B€3/1. COBpeMeHHbIe
npeJiCTaBJeHUS O IPOUCXOXKAEHNUU U 3BOJIIOLIUU
CoJiHI1Ia ¥ 3BE3/1. ITAlbl )KU3HU 3BE3/]

126

Mueynsii [lyTe — Hawma 'asakTrka. TUNbI rajlakTUK.



https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494

Tema ypoka

KosinyecTBo 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHU4Yeckue
paboThl

YépHble AbIPHI B iApaxX raJakTHUK

127

BcenenHas. Pacmivpenue BecesieHHoi. 3akoH Xa66.J1a.
Teopus Bosbuioro B3peiBa. PesivkToBOE U3/ydyeHHEe

128

MacmtabHas ctpykTypa Bcesnennoi. MeTtarasakTrka

129

HepeiéHnnbie npo6s1eMbl aCTPOHOMUU

130

®u3nyecKruil NIpakKTUKYM 1o TeMe "UccienoBaHue
MarHUTHOTO M0JI1s1 TOCTOSIHHBIX MAarHUTOB" UJIU
"HUccnenoBaHue cCBOMCTB GeppoMarHeTUKOB" UJIH
"UccnemoBaHue NeMCTBUSI IOCTOSIHHOIO MarHMTa Ha
paMKy € TOKOM"

131

dusuyeckril NpakTUKyM 1o TeMe "HMi3aMepeHue CUJIbI
Amnepa" nau "M3yyeHre 3aBUCUMOCTHU CUJIbI AMIiepa
OT cUJbl TOKA" M "OnpeseseHre MarHUTHOH
MH/YKL WU HAa OCHOBe U3MepeHus cuibl AMnepa”

132

dusuyeckuit npakTUKyM 1o TeMe "HccnegoBanue
sIBJIEHUS 3JIEKTPOMarHuTHOW UHAYKIUHU" WU
"OnpejeneHre UHAYKIMHA BUXPEBOT'0 MarHUTHOTO
noJsis"”

133

dusuyeckuit npakTUKyM o TeMe "HccnenoBanue
sIBJIeHUs1 caMOMHAYKIMU" uau "Coopka Moeu
3JIEKTPOMarHUTHOIo reHeparopa”

134

dusnyeckui NpakTUKyM 1o TeMe "M3MepeHue
nepuo/ia CBO60/IHbIX KOJIeOGaHUN HUTSHOIO U
HIPY>XMHHOTO MasiTHUKOB"

135

dusuyeckuit npakTUkyM no teMe "[Ipeo6pazoBaHue
SHEPryHU B IPY>KUHHOM MasiTHUKe"

136

dusuyeckuit npakTUKyM o TeMe "HccnegoBanue
IlepeMeHHOro TOKa yepes M0cJiel0BaTebHO
coeJUHEHHbIE KOH/IEHCATOP, KaTYUIKYy U pe3ucTop”
uinu "HccnenoBaHue paboTbl MCTOYHUKOB CBETA B
1[eNy mepeMeHHOoro Toka"

137

dusnyeckuil NpakTUKyM 1o TeMe "H3yuyeHue
napaMeTpoB 3BYKOBOW BOJIHBI"

138

dusnueckuil NpakTUKYM M0 TeMe "M3MepeHUe
NoKasaTeJis mpesioMJieHUs cTekaa" uau "l[losnyyeHue
M300pakeHHs B CHCTeMe U3 MJIOCKOI0 3epKaJsia u
JIMH3bI"

139

dusnueckuil npakTUKyM no teme "HccaenoBaHue
3aBUCUMOCTH GOKYCHOTO PAaCCTOSIHUSA OT BELECTBA
(Ha mpuMepe XKUAKUX JUH3)" uau "U3mepeHue
$OKyCHOIr0o pacCTOsIHMS pacceuMBarIIMX JUH3"

140

®u3nyecKrui NpakKTUKYyM 1o TeMme "HabJuroieHue



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

Tema ypoka

KosinyecTBo 4acos

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHU4Yeckue
paboThl

Judpakuuy, MHTepPEePEeHLIMH U NT0JIsIpU3alMu cBeTa"

141

®u3nyecKui NpakTUKyM 1o TeMe "OnpejiesieHue
MMITYJIbCA U SHEPTUU PEJSATUBUCTCKUX YacTUL (110
doTorpadusaM TpeKoB 3apsPKEHHBIX YACTHI], B
MarHMTHOM 1oJie)"

142

dusuyeckuil IpakTUKyM 1o TeMe "U3mepeHue
noctossHHoM [ly1aHKa Ha OCHOBe UCC/eZJ0OBaHUSA
dotoadpdekTa” uau "UccienoBanue 3aBUCUMOCTHU
CUJIBI TOKA Yepe3 CBeTOANO/, OT HallpsKeHUs "

143

dusuyeckuit npakTUKyM 1o tTeMe "HccnenoBanue
CIIEKTPa Pa3pe’KeHHOr0 aTOMapHOTIo BOI0PO/ia U
M3MepeHue NOoCTossHHOU Puzab6epra”

144

®u3uyecKruil NpakTUKYM 1o TeMe "UccienoBaHue
pPaZiMoaKTUBHOI'0O pOHA C UCII0JIb30BAHUEM
Jo3uMeTpa” uau "M3ydeHue norsouieHus 6erta-
YacTHIL, aJJlOMUHHEM"

145

®u3uyecKrui NpakTUKyM 1o TeMme "HaburoeHus
3BE3/1HOr'0 He6a HEBOOPYKEHHBIM IJ1Ia30M C
MCII0JIb30BaHUEM KOMIIBIOTEPHBIX NPUJI0KEHUM AJI
omnpeeJieHUs N0JI0KEHUSI He6eCHbIX 00'beKTOB Ha
KOHKPETHYIO aTy: OCHOBHbIE co3Be3/i1sl CeBepHOro
noJiylmapus U spkue 3B€3/bl" uiau "HabaroaeHus B
TeJsieckon JIyHbl, JIaHET, TYMAHHOCTEHN U 3BE3/JHbBIX
CKOTLJIEHUI"

146

0600611eHMEe U cCHUCTEMAaTH3alys 3HaHUH. PoJib
$U3MKU U aCTPOHOMUHU B 3IKOHOMUYECKOH,
TEeXHOJIOTUYECKOM, COLIMAJIbHOM M 3THYECKOU chepax
JlesiTeJIbHOCTH YesJI0BeKa

147

0600611eHMEe U CUCTEMATH3alUsA 3HaHUM. PoJib u
MecTO GU3UKU U aCTPOHOMHUHU B COBPEMEHHOMU
Hay4YHOU KapTHHE MUpa

148

060611eHHEe U cMCcTeMaTHU3aLus 3HaHuH. PoJib
dusnyeckor Teopuu B OPMUPOBAHUU
npeacTaBJAeHUN 0 QU3NYECKON KapTHHE MUPA, MECTO
du3nyecKor KapTUHbI MUpPA B 00LIEM pAAY
COBpPEMEHHbBIX eCTeCTBEHHO-HAyUYHbIX
npeACTaBJIEHUN O IPUpoie

149

0600611eHMe U CUCTEMATH3alMsA 3HaHUH 110 TeMe
"Kunemartuka"

150

0600611eHMe U CUCTEMATH3alMsA 3HaHUH 110 TeMe
"Kunemartuka"

151

060611eHHe U cHUCTeMaTHU3aL sl 3HaHUH 110 TeMe
"luHaMuka"

152

060611eHHe U cHCTeMaTHU3aL WSl 3HAaHUH 110 TeMe



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

Ne Tema ypoka KosinuecTBO 4acoB

n/n Bcero| KonTposibHble | [IpakTHYecKue

paboThI paboThl
"CraTuKa TBepJoro tesa"

153|06006111eH1Ee U CUCTeMaTH3aLysl 3HaHUH 110 TeME 1
"3aKOHbI COXpaHEHUs B MexaHUKe"

154|06006111eH1Ee U CUCTeMaTH3aLys 3HaHUH 110 TeMEe 1
"OCHOBBI MOJIEKYJISPHO-KUHETUYECKON TeOpUM"

155|0606111eH1Ee U cUCTeMaTH3aLys 3HaHUH 110 TeME 1
"TepmoayHaMuka. TensioBble MalIMHbI"

156|06006111eH1Ee U CUCTeMaTH3aL s 3HaHUH 110 TeME 1
"ArperaTHble COCTOSIHUS BellecTBa. Pa3oBbie

p i
nepexo/bl"

157 |060061eHMe U CUCTEMATU3aLMsA 3HaHUH 110 TeMe 1
"JnekTpuyeckoe noJse"

158|06006111eH1Ee U cHUCTeMaTH3aLysd 3HaHUH 110 TeME 1
"[ToCTOSIHHBIN 3/JIEKTPUUYECKUHN TOK"

159|0606111eH1Ee U cCUCTeMaTH3aLys 3HaHUH 110 TeMEe 1
"Toku B pa3JIMuUHBIX Cpejax"

160|06006111eH1Ee U CHUCTeMaTH3aLs 3HAaHUH 110 TeME 1
"MarHuTHoe noJe"

161|Pe3epBHbIl ypok. 06061eHHUE U CUCTEMATHU3AlUS 1
3HAHUM 10 TeMe "JJIeKTPOMarHMTHasA UHAYKLUA"

162 |Pe3epBHbIl ypok. 06061 eHUE U CUCTEMATHU3AIUS 1
3HaHUU 110 TeMe "MexaHU4eckue KosiebaHua"

163 |Pe3epBHbIl ypok. 06061eHHUE U CUCTEMATHU3AIUS 1
3HAHUH M0 TeMe "DJIeKTPOMarHuTHbIe KosiebaHus"

164 | Pe3epBHbIl ypok. 06061eHHUe U CUCTEMATHU3AIUS 1
3HaHUU 110 TeMe "MexaHUYecKHe 1
3JIEKTPOMarHuTHbIE BOJIHbI"

165|Pe3epBHbIl ypok. 060611eHHE U CUCTEMATU3ALUS 1
3HaHuM 1o TeMe "OnTHKa"

166 | Pe3epBHbIl ypok. 06061eHHUE U CUCTEMATH3AIUs 1
3HaHui 1o TeMe "OcHoBbl CTO"

167 |Pe3epBHbIl ypok. 06061eHHUEe U CUCTEMATH3AIUs 1
3HaHuU 1o TeMe "KopnyckyJisipHO-BOJIHOBOM
flyaausm"

168 | Pe3epBHbIl ypok. 060061eHHUE U CUCTEMATU3aAl U 1
3HaHuM 1o TeMe "®usuka atoma"

169 | Pe3epBHbIl ypok. 060061eHHUE U CUCTEMATU3aAl U 1
3HaHUU 1o TeMe "®U3KKa ATOMHOIO S/ipa U
3JleMeHTapHbIX YacTuly"

170|Pe3epBHbIl ypok. 06061eHHUE U CUCTEMATH3AIUS 1
3HaHUU N0 TeMe "JiIeMeHThbl aCTPOPU3UKU"

OBIIEE KOJIMYECTBO YACOB 10 [TIPOTPAMME 170 4 16
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30BATEJILHOM ITPOT' PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yabTaTa

10.1

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTAThI OCBOCHHS OCHOBHOI 00pa30BaTeIbHOMI
MPOTrPaMMBbI CPeTHEro o0Iero 0opa3oBanus

JleMoHCTpHpOBaTh HAa PUMEPax POib U MECTO (PM3UKH B ()OPMHUPOBAHHU COBPEMECHHON HAyd-
HOUM KapTUHBI MHPA, B Pa3BUTHU COBPEMEHHOW TEXHUKW U TEXHOJIOTHM, B MPAKTUUIECKOU Jes-
TEBHOCTH JIFOIeH

10.2

Y4uTHIBaTh TPAHUIIBI MPUMEHEHHS HM3YYCHHBIX (DU3MYECKUX MOJENei: MaTepualibHas TOYKa,
UHEpIMATbHAs CUCTeMa O0TCUETa, aOCOMIOTHO TBEPAOE TEJI0, UACAIBHBIN ra3; MOJCIH CTPOCHHUS
ra3oB, JKHIAKOCTeH W TBEPABIX TeJ, TOYCYHBIH DJICKTPHUUCCKHU 3aps — MPHU PEUICHUH
(bu3HUyecKuX 3a1a4

10.3

PacnioznaBate ¢pusmueckue sSBIeHUS (TIPOLECCH) M OOBACHATH X HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH CTPOEHHSI BEILIECTBA U JIEKTPOANHAMUKHI: paBHOMEPHOE U
PaBHOYCKOPEHHOE TIPSMOJIMHEHHOE MABIDKCHHE, CBOOOTHOE WAICHHWE Tel, MABIKCHHE IIO
OKPY>KHOCTH, MHEPIMs, B3aUMOACHCTBHE Tel;, Tuddy3us, OpOyHOBCKOE IBMXKEHHE, CTPOCHUE
JKUAKOCTEN M TBEPABIX Tell, U3MEHEeHHe 00bhEMa Tell MPH HarpeBaHUU (OXJIXKISHHH), TETIOBOE
paBHOBecue, HCIapeHue, KOHJCHCAIWs, IUIaBICHUE, KPUCTAUIM3aLUs, KUIICHUE, BIAXKHOCTbH
BO3/lyXa, MOBBIIICHUE JABJICHUS raza MpH €ro HarpeBaHWU B 3aKPHITOM COCYJIE, CBSA3b MEXKIY
napaMeTpaMu COCTOSHUSA raza B U30IpoLeccax; JIeKTpU3aLus Tell, B3auMOACHCTBUE 3apsa 0B

10.4

OmnnceIBaTh MEXaHUIECKOE JBIKCHUE, UCTIONB3YS (PM3NYECKHe BEIMYMHBI KOOPAWHATA, MYyTh,
IIEPEMELIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa, UMITYJIbC TEJIa, KHHETUYECKask DHEPIHs,
MOTEHIMAIbHAS SHEPT s, MeXaHW4IecKast paboTa, MeXaHHYeCKasi MOIITHOCTh; TP ONMCAHKH TIpa-
BUJIBHO TPAKTOBAThH (PU3MUECKUH CMBICI HCIIONB3YEMBIX BEJIMYNH, UX 0003HAUCHUS U €AUHUIIBI,
HaXOJUTh (JOPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIHUYHHY C IPYTUMH BEINYHHAMU

10.5

OnuceiBaTh U3YYCHHBIC TEIJIOBBIE CBOMCTBA TEN U TEIJIOBHIE SBJICHHS, HCIONL3YS (pU3MUecKue
BEJIMUMHBL: JIaBJIeHHE Ta3a, TeMIlepaTypa, CpeIHss KHHETHYeCKas JHEPTus XaoTHYECKOTo
JIBIKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHU4yHas CKOPOCTb MOJEKYJd, KOJHYECTBO TEIIOTHI,
BHYTPEHHSIA SHEprus, pabora ra3za, KOX(QQHUINSHT TONE3HOTO ACUCTBHUS TEIIOBOTO IBHUIATEIS;
IpU ONHCAaHWU MPABHIFHO TPaKTOBATh (U3UUCCKUH CMBICH HCIONB3YEMbBIX BEIHYHH, HX
0003HaYCHHUS ¥ IUHHIIBI, HAXOIUTh (DOPMYIIBI, CBS3BIBAIONINE JAHHYIO (PH3UUYECKYIO BEIUINHY
C IPYTYIMH BEJTHYUHAM

10.6

OnuceIBaTh HU3YYCHHBIC JJICKTPUYCCKHE CBOMCTBA BCHICCTBA W DJJICKTPUYCCKUC SABJICHUA
(mporiecchl), UCTIONB3YS (PU3MUYECKUE BEIMYHMHBL JICKTPUUCCKUN 3apsil, JIEKTPUIECKOe TIOJIE,
HaHpH)KéHHOCTL T0JiA, NOTCHIUAJI, PA3HOCTh INMOTCHIIMAJIOB, MPU OIMMCAHUHN IPABUJIIBHO TpaK-
TOBaTh (PM3WYECKHH CMBICI MCIIOJIB3YeMbIX BEINYMH, MX 0003HAUCHUS W €MHHIBI; YKa3bIBaTh
(hopMyIIBI, CBSI3BIBAIOIINE AAaHHYIO (U3NYECKYIO BEJIMYMHY C IPYTHMH BEINYNHAMH

10.7

aHANM3UPOBaTh (PU3MYECKHUE TMPOIECCHl ¥ SBJICHUS, HCHONB3YS (U3Wdeckue 3aKkoHBI |
NpUHLMIBL 3akoH BcemupHoro taroreHusi, I, II u Il 3akonsr HrploToHa, 3akoH coxpaHeHUs
MEXaHHUYECKOM OHCPIruu, 3aKOH COXPAaHCHUA UMITYJIbCa, MIPUHIUII CYIICPITO3UINNU CUJI, TPUHITUIT
paBHOIpPaBUS WHEPITUALHBIX CUCTEM OTCUETA; MOJICKYISPHO-KHHETHYECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, T'a30BBIC 3aKOHBI, CBS3b CPEIHEH KHHETHYECKOH SHEPIHMH TETUIOBOTO JIBMKEHHS
MOJIEKYJT ¢ aOCOJIFOTHOM TeMIlepaTypoi, MEpBBIH 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHCHUS
3JIEKTPUUECKOTo 3apsaa, 3akoH KysoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMYIUPOBKY 3a-




Konx
MPOBEPSIEMOTO
pe3yJjbTaTa

IIpoBepsieMble peaMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMmMbI cpeiHero 0o11ero 00pa3oBaHus

KOHA, €T0 MaTEMAaTHIECKOE BRIPAKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC IPUHINIIBI JCHCTBHS MAIIWH, IPHOOPOB U TEXHHYECKUX YCTPOHCTB; pas-
JMYaTh YCIOBHS MX 0€30I1aCHOTO MCIOIh30BAaHUS B IIOBCETHEBHON KU3HI

10.9

BEINONTHATE 3KCHEPUMEHTHI 110 UCCIEN0BAHUIO (PU3HUECKUX SIBJICHUH M IIPOLECCOB C HCIIONb-
30BaHMEM MPSAMBIX W KOCBEHHBIX M3MEPEHHH; NMpH 3TOM (GopMyaHpoBaTh mpodiemy (3amady)
U THIIOTE3Y y4eOHOIO AKCIEPHMEHTA, COOUPATh YCTAHOBKY U3 IPEIOKEHHOTO 000pYHAOBAHUS,
IPOBOAUTE OMBIT U (POPMYIUPOBATH BEIBOBI

10.10

OCyIIeCTBIATh MPSIMBIC U KOCBCHHBIE W3MEPEHHsI (PH3MICCKUX BEIHMYUH; IIPH 3TOM BHEIOHpATH
ONITUMAJIBHBIA CII0CO0 M3MEPEHHUsI M UCTIONB30BATh M3BECTHBIE METOABI OLIEHKH MOTPEIIHOCTEH
M3MepeHUuN

10.11

HccnenoBate 3aBHCHMOCTH MEXIY (HU3WIECKUMH BEIMYHMHAMH C HCIOJIB30BAaHHEM IPSIMBIX
U3MEpEHUH; TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHpPOBATh pe3yibTaThl IOJyYEHHOU
3aBUCHUMOCTH (DM3MUECKMX BEIMYMH B BUAe TaOmui U TpaduKoB, [enaTh BBIBOIBI IO
pe3yabTaTaM UCCIIEJOBaHUS

10.12

CoburoiaTh TpaBmiia 0€30MaCHOTO TPYyAa IPH MPOBEASHUU HCCIEIOBaHUA B paMKaX y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HUCCIEeIOBATENbCKON | MPOSKTHOW NESTeIbHOCTH C HCIIOIb30BAaHUEM
HU3MEPUTEIIBHBIX YCTPONCTB U JTa0OPaTOPHOTO 000PYIOBAHUS

10.13

Pemartp pacu€THbIC 3a7a4d C SBHO 3aJJaHHON (DU3UYECKON MOJENBIO, UCTIONB3Ys (PU3NUCCKHE
3aKOHBI W TIPHHIUIIEI, HA OCHOBE aHAJIM3a YCIOBHUS 3aa4d BHIOMPATh (HU3UIECKYIO MOJIECIH,
BBLJICNATh (PU3MUCCKUE BEIWYMHBI U (POPMYJIBI, HEOOXOAUMBIE il €€ pEIICHUs, MPOBOIUTH
paC‘léTLI 1 OLCHUBATL PCAJIBHOCTD IMMOJIYYEHHOI'O0 3HAYCHU (1)1/131/1qec1<0171 BCJIIMYHHBI

10.14

Pemate KadecTBEHHEBIC 3ala4uu: BBICTpAaWBATh JIOTUYCCKHW HCEIPOTUBOPCUYUBYIO IICIMIOYKY
paccyXJeHHUI ¢ OMOpOi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBICHUS

10.15

Hcnonb30Bath NpH pelIcHUH y4eOHbIX 3a/a4 COBPEMEHHbIE HHPOPMAIUOHHBIC TEXHOIOTHH IS
MOUCKA, CTPYKTYPUPOBAHHSI, HHTEPIPETALMH U MIPEACTABICHHS YIeOHON M HAYYHO-IOMYIISIPHOM
uHpopManyu, MOMYYCHHOW W3 Pa3MUYHBIX HCTOYHHKOB, KPUTHYECKH aHAIN3UPOBATH
MOJTy4aeMyro UH(POPMAIIHIO

10.16

[IpuBoIMTH MPUMEpPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE TTPOIIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOIOTHI

10.17

Hcmons30BaTh TEOPETHUYECKUE 3HAHUA O (DU3MKE B MOBCEIHEBHOW >KU3HH JJIsi OOCCTICUCHHUS
0e30MmacHOCTH TIpH OOpaIleH!H ¢ MPUOOPAMHU U TEXHUYIECKUMHU yCTPOUCTBAMH, JUTIS COXPAHCHUS
310pOBBS U COOIIOAEHUS HOPM KOJIOTHUECKOTO MOBEACHHUS B OKpYXKartollel cpeze

10.18

PaboTare B Tpymme ¢ BBIIOJHEHHEM Pa3lUYHBIX COIMAIBHBIX pOJed, IUIaHHPOBaTh PaboOTy
TPYIIIbI, PallMOHATIBHO paclpeleNiaTh OOS3aHHOCTH M IJIAHUPOBATh JEATEIBHOCTh B HECTaH-
JApTHBIX CUTyalMsX, aIeKBaTHO OLIEHUBATh BKJIaJ KaKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHHE
paccmarpuBaeMoi mpoOIeMbI

11 KJIACC




Konx
MPOBEPSIEMOTO
pe3yJbTara

11.1

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMMbl cpeiHero oo1ero o0pa3oBanusi

JeMoHCTpUpOBaTE HAa MpUMepax pPoilb M MeCTO (GH3WKH B (OPMHPOBAHHU COBPEMEHHOMU
Hay4YHOW KapTHUHBI MUpPa, B PAa3BUTHH COBPEMEHHOW TEXHHKH M TEXHOJIOTHH, B MPAKTUYECKOM
JeSITeIEHOCTH JIIOJIEH, IIETTOCTHOCTh M €IUHCTBO (PU3UIECKON KapTHHBI MEPa

11.2

Y4auTeiBaTh TrpaHruIbL MPUMEHCHU L N3Yy4CHHBIX (bnanecxnx Mojenei: TOYCUHBIN
SJIeKTpI/I'-IeCKI/Iﬁ 3apdan, sA€pHasd MOACIb 4aTOMAd, HYKJIIOHHAasA MOZACJIb AaTOMHOIO sAApa IIpu
peuicHnn (bHBquCKI/IX 3aaa4

11.3

PacnoznaBate (¢u3uueckue sBICHUS (IPOIECCH) W OOBSACHATH WX HA OCHOBE 3aKOHOB
ANIEKTPOANHAMUKH U KBAaHTOBOM (DU3MKHU: 3JIEKTPUYECKasi MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JeHCTBHS TOKA, B3aMMOJAECICTBHE MArHUTOB, 3JEKTPOMArHUTHAS
WHIYKUWS, JeHCTBHE MAarHUTHOTO IO HA MPOBOAHHUK C TOKOM U JBIDKYIIHUKCS 3apsim,
3IIEKTPOMArHUTHBIE KOJICOAHNUS M BOJIHBI, TPSIMOJIMHEHHOE PACIIPOCTPAHEHHE CBETA, OTPAKECHHUE,
nperomiicHue, UHTepdepeHIys, TUpakius W TONIpH3AlUsA CBETa, IUCIEPCUS CBETa,
tdoroanexrpuueckuit apdexr (hotorddexr), cBeToBOE AaBIEHNE, BOSHUKHOBEHHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAs M UCKYCCTBEHHAs! paliOaKTHUBHOCTh

11.4

OnuceIBaTh U3YYCHHBIE CBOMCTBA BEIIECTBA (DIEKTPUUECKUE, MATHUTHBIC, ONITUYECKUE, JICKT-
PHUECKYIO MPOBOIMMOCTh PA3IHYHBIX CPEl) W dICKTPOMArHUTHBIC SBICHUS (IIPOIECCHI), HC-
MONB3ysl (PU3WUYECKWE BEMUYMHBL: OJJIEKTPUUCCKUN 3apsil, CWiIa TOKa, JIEKTPUIECKOe
HaTpsDKEHHE, JIIEKTPUIECKOe COIPOTHBICHHE, pa3sHOCTh moreHnuanoB, DJC, paboTa Toka,
MHAYKLUUS MarHUTHOTO MOJIs, cuila Amiepa, cuia JlopeHia, MHIYKTUBHOCTb KaTYIIKH, 3HEPTUs
NIEKTPUYECKOTO M MArHUTHOTO IIOJIed, Mepuoj W vacTtoTa KoiebaHuil B KojeOaTelbHOM
KOHTYpe, 3aps] M CHJa TOKa B IPOIECCe TapMOHUYECKUX OJIIEKTPOMATHUTHBIX KOJICOaHUH,
(hOKycHOE pacCTOSHHUE W ONTHYECKas CUila JIMH3bI, NPU OMHMCAaHUM TPABUIBHO TPAKTOBATh
(u3HYECKNI CMBICTT HUCIOJNB3YEMBIX BEJIMYMH, WX OOO3HAYCHUsS W EJAWHUIBL, YKa3bIBaTh
(OpMYITBL, CBSI3BIBAIOIIUE TAHHYIO (PH3MUECKYIO BEIMUNHY C IPYTUMH BETHIHHAMHE

11.5

OmnceIBaTh M3yYeHHBIC KBAaHTOBBIC SBICHHUS M MPOLECCH], UCHONB3Ys (U3MUECKNE BETHINHBL:
CKOPOCTb JJICKTPOMAarHUTHBIX BOJH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIHS M HMILYJIbC
¢doToHa, TepHoj TOoNMypacmana, SHEPTHs CBA3M aTOMHBIX S/€p; MPH ONHMCAHWH IPaBHILHO
TPAaKTOBaTh (PU3NYECKUIl CMBICT HCHONB3YEMBIX BEIMYMH, HUX OOO3HAUCHHS M €IUHMIIBIL;
yKa3bIBaTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (QM3MUYECKYIO BENUYHMHY C JPYTUMU BEIMYHHAMH,
BBIYHCIISATH 3HAUCHUE (PU3NIECKON BETUUNHBI

11.6

AHamu3upoBaTh (U3UYECKHE TMPOIECChl M SIBICHHS, HCHONB3YS (GHU3UUCCKHE 3aKOHBI H
npuHIMIEL:  3akoH OMa, 3aKOHBI TIOCIEAOBATENFHOTO W MApajUICIbHOTO  COCTIMHEHHUS
MPOBOAHHUKOB, 3akoH Jhkoynms — JleHIa, 3akOH O3JEKTPOMArHUTHOH WHIYKIWH, 3aKOH
MPSIMOJIMTHEHHOTO PacpOCTPAHEHHs CBETA, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OWHImTEeHHa M1 (oTodddekra, 3aKOH COXpaHEHHS O3HEPIHH, 3aKOH
COXpAaHEeHUs] HMMIIYJIbCa, 3aKOH COXPAaHCHHUs OJIEKTPUYECKOTO 3apsija, 3aKOH COXPaHEeHUs
MaccoBOI'0 YHCIIa, MOCTYJaThl Bopa, 3akoH pajiMOaKTHBHOIO pacraja; IpH 3TOM pas3iinyarh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTEMAaTHYeCKOE BBIPAKCHHE W YCIIOBHs (IPAHUIIBI,
00J1aCTH) MPUMEHUMOCTH

11.7

OnpenensaTs HanpaBieHHE BEKTOpa MHIYKIMM MArHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmrniepa u cuiiel JlopeHua

11.8

CTpOI/ITI) 1 OIMIMCBIBATH I/I306pa)KCHI/Ie, CO3aaBa€MoO€ IMJIOCKUM 3€PKaJIOM, TOHKOM JIMH30#

11.9

BrhInonHATE OKCIICPUMECHTHI IO UCCICAOBAHHUIO (1)I/ISI/ILICCKI/IX SIBJICHUHN U IMpoueCCOB C UCIIOJIB30-




Konx
MPOBEPSIEMOTO
pe3yJbTara

ITpoBepsieMble MpeaMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pa30BaTeIbHOMI
NMPOrpaMMbl cpeiHero oo1ero o0pa3oBanusi

BaHHEM MPSAMBIX U KOCBEHHBIX W3MEPEHHUH; MPH 3TOM (OPMYJIMPOBATH MpodieMy (3aaady) u
TUI0TE3y y4eOHOTo IKCIepHMEHTa, COOMpaTh YCTAHOBKY M3 IMPEAJIOKEHHOrO 00OpYIOBaHMHS,
MPOBOJUTH OMBIT ¥ (POPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBIATh NpsIMbIE U KOCBEHHBIE M3MEPEeHUs (PU3NUECKUX BEIWYHH; IIPU 3TOM BBIOHMpATH
ONITHUMAJbHBIA CIIOCOO M3MEPEHUS U HCIIOIb30BAaTh U3BECTHBIE METOJb! OLEHKH MOrpelIHOCTEH
HU3MEpPEHUN

11.11

UccnenoBatk 3aBUCUMOCTH (PU3UUECKUX BEJIMYUH C UCIOJIB30BAHUEM NPAMBIX U3MEPEHUM; IPU
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHPOBATH pe3yiabTaThl IOMYyYCHHOH 3aBHCHMOCTH
(U3NUECKNX BEIWYMH B BHIE TaOMWI W TpPauKOB, AENaTh BEIBOABI IO pe3ylbTaTaM
HCCIIEIOBAHUS

11.12

CoOmonath mpaBuia 0€30MacHOTO TPyAa MPH MPOBEACHUN UCCIICIOBAHUHA B paMKax yd4eOHOTo
9KCIIEPUMEHTA, Y4eOHO-HCCIIeIOBATENbECKON | MPOEKTHOW JEATeIbHOCTH C HCIIOJIb30BaHUEM
U3MEpPUTETBHBIX YCTPOICTB U 1a00paTOpHOTO 000pYIOBaHUS

11.13

Pemate pacuérHble 3a7a4M C SBHO 3aJaHHOM (DU3MUECKON MOJEINBIO, UCTONB3Ysd (U3HUECKUE
3aKOHBI M IIPUHIUIBL, HA OCHOBE aHAIM3a YCJIOBHSI 33aJaudl BBIOMPATh (PU3MUYECKYIO MOJEINb,
BBIJCTATh (DM3UUIECKHE BENUYUHBI W (HOPMyYIBI, HEOOXOIUMBIE U €€ peIIeHUs, MPOBOAUTH
pacdETHI U OIEHNBATh PEATBHOCTH MOIYYEHHOTO 3HAYCHUS (PU3MUECKON BETTHINHBI

11.14

Pemarp xauecTBeHHbIE 331a4M: BEICTPAUBATh JIOTMUYECKH HENPOTUBOPEUHUBYIO LIETIOUKY PaCCyxk-
JICHUH ¢ OTTOPOH Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUCCKHE SBICHHS

11.15

Hcnons3oBaTh Ipy pCuICHUN y‘Ie6HLIX 3aga4 COBpEMCHHLIC I/IH(l)OpMaL[I/IOHHI)Ie TEXHOJIOTUHN OJIA
MIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMN U NIPECTABICHUS yUeOHOH U HAyIHO-TIOMYJISIPHON
uHGOPMAINM, TOJIYYCHHOM M3 pa3IMYHBIX HCTOYHHKOB; KPUTHYECKH AaHAIU3UPOBAThH
MOJTy4aeMyto HH(POPMAIIHIO

11.16

OOBSICHATD TPUHIMITBI ACUCTBHS MAIINH, TPHOOPOB M TEXHUYCCKUX YCTPOUCTB; Pa3innvaTh
YCIOBHS MX 0€30IIaCHOTO MCIIOIF30BAHMUS B TOBCEAHEBHOM KI3HH

11.17

[IpuBOMUTE IPEMEPHI BKIIaZa POCCHICKUX U 3apyOCKHBIX YIEHBIX-(DH3UKOB B Pa3BUTHE HAYKH,
B OOBSICHEHHE TIPOIIECCOB OKPYKAOIIETO MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA

11.18

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS 10 (U3UKE B MOBCEJIHEBHOW KHU3HH JUIS OOECTICUEHUS
0e30MmacHOCTH Tpy oOpaIeHHH ¢ MPUOOpaMHU ¥ TEXHUUECKUMH YCTPONCTBAMH, ISl COXPaHEHUS
3JIOPOBBS M COOTIOACHUS] HOPM SKOJIOTHIECKOTO OBEACHHS B OKpY KaIOLIeH cpene

11.19

Paborath B rpymme c BBINOJTHEHHEM Pa3lIMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh padoTy
TPYIIBI, PANUOHAIGHO pACHPENENATh O0sS3aHHOCTH W IUIAHHUPOBATH JESITENFHOCTH B
HECTaHJApTHBIX CUTYallUsX, aJleKBATHO OLICHWBATH BKJIAJ KaXJOI0 W3 yYaCTHUKOB TPYIIIBI B
pelIeHre paccMaTpUBaeMOi MPOOIEMBI

MNPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC




Kox
pa3nena

Konx nposepsiemoro
3JIeMeHTa

IIpoBepsieMble DJIEMEHTHI COEPKAHMUS

OU3UKA 1 METO/1bl HAYYHOI'O [TIO3HAHUA

11

Omsuka — Hayka o mpupojae. HaydHble METONBI MO3HAHUS OKPY)KAIOIIErO
mupa. Poib 3kcHepuMeHTa M TEOpUH B IIPOLECCE MO3HAHUS MPUPOIBL.
DKCTIEpUMEHT B (PU3UKE

1.2

MogenupoBanue (U3NUECKUX SIBICHUH M MPOIecCOB. Hay4dHble THITOTE3HI.
Ouznveckue 3aKOHBI M TEOpPUU. | paHUIBl TPUMEHHUMOCTH (PU3NYECKHUX
3akoHOB. IlpuHnmn coorBercTBHsL. Poip 1 MecTo ¢u3uku B hopMHpOBaHHH
COBpPEMEHHOW HAyYHOW KapTHHBI MHUpPA, B NPAKTHUYECKOW [EATEIHHOCTH
Jmroaen

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe nBrkeHHe. OTHOCHTENBHOCTH MEXaHHYECKOTO ABMIKECHHS.
Cuctema otcuéra. TpaekTopus

2.1.2

[lepemenienne, CKOpOCTh (CpemHsss CKOPOCTh, MTHOBEHHas CKOPOCTB)
1 YCKOpEHHE MaTepUAIbHOW TOYKH, WX TPOCKIIMH Ha OCH CHCTEMBI KOOp-
nuHat. ClIoXeHUE epeMEIICHI U CII0KEHUE CKOPOCTEH

2.1.3

PaBHOMepHOE M PaBHOYCKOpPEHHOE MpsMOJIHMHEIiHOe aBuxeHue. ['paduxu
3aBUCHMOCTH KOODJHMHAT, CKOPOCTH, YCKOPEHHS, NyTH U MEpeMELICHUs
MaTepUaAIbHOM TOUKH OT BPEMEHHU

214

CBo0OojHOE majieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUS

2.15

Kpusonuneiinoe nuxeHue. PaBHOMEpHOE ABM)KEHUE MAaTEpPUAIbHON TOUYKU
10 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHasl ckopocTh. Ilepuos u gacrora.
IleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

TexHudeckne yCTPOWCTBA: CHUAOMETP, MABWKCHHE CHApSIOB, IEITHBIC
Y peMEeHHbIE TIepeayn

2.1.7

ITpakTuueckue paboTsl. Vi3MepeHne MrHOBEHHOH ckopocTH. MccnemoBanue
COOTHOILIEHUSI MEXAYy MyTSIMH, NPOHIEHHBIMU TEJIOM 34 HOCJEA0BATENbHbIE
paBHblE MPOMEXYTKM BPEMEHM IpU PABHOYCKOPEHHOM JABHMXEHUH C
HayaJbHOM CKOPOCTBIO, PAaBHOM Hymio. I3ydyeHue ABMXKEHUS IlapuKka B
BSA3KOH XuIKocTH. M3ydeHne aBmkeHns Tea, OpomeHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

221

IIpuamun  otHOocuTensHOCTM  [ammutes.  IlepBeiii  3akoH  HproToHa.
WuepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuina. IIpuHumI cyneprno3unum cul

2.2.3

Bropoii 3akon HeroTOHA 1711 MaTepruanbHON TOUYKH B MHEPLUHUAIBHOW CUCTEME




Kox

Konx nposepsiemoro

IIpoBepsieMble DJIEMEHTHI COEPKAHMUS

pa3nmena JJIeMeHTa
orcuéra (MCO). Tpetuii 3akoH HproTOHA JIsI MATEpUAIBHBIX TOUYEK
924 3akoH BcemupHOro Ttarotenus. Cumna Tsokectn. llepBas KocMmuYeckas
o ckopocTb. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHS CKONBXCHHS W CUJIAa TPEHUS
2.2.6 nokos. Koapdunuent tperus. Cuia CONpOTHUBIIEHHS NPU IBIDKSHUH Tella B
JKUIKOCTH HJIH Ta3e
2.2.7 [ToctymarenbHOE M BpamaTeaIbHOE IBIKEHHE a0COIOTHO TBEPIOTO TENa
228 MOMEHT CHJIBI OTHOCHTENBRHO OCH BpamieHus. [lmedo cuibl. YcaoBus
o paBHOBecHs TBEporo Tena 8 UCO
929 TexHmueckne  yCTpOMCTBA: MOAIIMITHUKY,  JIBW)KCHHE  HCKYCCTBEHHBIX
o CITyTHUKOB
[Mpaktuueckue paboThl M3ydeHue MABMXKECHUS Opycka IO HAaKIOHHOM
IUIOCKOCTH TOJ| NEHCTBUEM HECKONBKHMX cwil. McciaemoBaHue 3aBUCUMOCTH
2.2.10 CWJI yIPYTOCTH, BO3HUKAIONIMX B JehOPMHUPYEMOH MPYKHHE W PE3UNHOBOM
obOpasme, or BemmumHH wux JAedopmammu. HccnenoBanme —ycnoBuit
paBHOBecHs TBEPAOTO TeNa, UMEIOIEro OCh BPaIleHUs
3AKOHBI COXPAHEHHM S B MEXAHUKE
931 Wmmynec MaTepHaIbHOW TOYKH, CHCTEMBI MaTepHANbHBIX TOYEeK. VMITymbe
o CHJIBI M H3MEHEHHE UMITYJIbCA Tea
2.3.2 3akoH coxpaHeHust umnynsca B MCO. PeakTuBHOE IBHXKEHHE
2.3.3 Pabota cuisl
234 MOIIIHOCTH CUJIBI
935 Kunernueckas SHEPTHUs MaTepHaIbHOM TOYKH. Teopema
23 o 0 KHHETHYECKON YHEpruu
236 [MorennunansHast sueprust. [loTeHIaIbHAS SHEPTHS YIPYTO AehOPMHUPOBAH-
o HOU IpyXUHBL [loTeHIIanbHas SHEPrys Tena BOJIM3HU MOBEPXHOCTH 3EMITH
[MoreHumaneHBle W HEMOTCHIMANbHBIE  CHIBL.  CBs3p  pabOTHI
2.3.7 HETOTEHIIMAIbHBIX CHJI C U3MEHEHUEM MEXaHUYECKON 3HEPTHUH CUCTEMBI Tell.
3aK0H COXPaHCHHUST MEXaHUUECKON dHEPIUU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
39 TexHuyeckne yCTPOHCTBA: IBHKEHUE PAKET, BOJOMET, KOIEp, MPYKHUHHBINA

IIUCTOJICT




Kox

Konx nposepsiemoro

IIpoBepsieMble DJIEMEHTHI COEPKAHMUS

pas3jiena 3J1eMEeHTa
[IpakTrueckue paboThL. M3yueHne CBSI3M CKOPOCTEH Tl MPU HEYIPYroMm
2.3.10 ynape. MccnenoBaHue cBsi3U paOOThl CHIIBI C U3MEHEHHEM MEXaHHYeCKON
SHEPTUH Tena
3 MOJIEKVYIISIPHAS ®U3NKA U TEPMO/IMUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOUW TEOPUN
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUYeCKoH Teopuu. bpoyHoBCcKoe
311 nemwxenne. Juddysus. Xapakrep IBWKCHHS W B3aMMOACWCTBUS YACTHII
BEIIECTBA
312 Mogenu cTpoeHusl Ta30B, KHUIKOCTEH U TBEPABIX TEl U OObSICHEHHUE CBOWCTB
- BelleCTBa HA OCHOBE ATUX MOJIETIeH
3.1.3 Macca monekyn. KonmaectBo BemiectBa. [ToctosHHass ABoraapo
314 TemmoBoe paBHOBecue. Temmneparypa u e€ uzMepenue. lllkana temmeparyp
o Lenbeus
315 Mogenb wuneansHoro raza. OCHOBHOE YypaBHEHHME MOJICKYJIAPHO-KUHETH-
31 o 4ecKoil TEOpUM MIeaTbHOTO raza
316 AOcomoTHas TeMIlepaTypa Kak Mepa cpegHell KHHETHUECKOW JHEPrHd
o TEIUIOBOTO ABWKEHHs vacTull rasa. [llkana remneparyp Kenbsuna
3.1.7 Ypasuenue Knanelipona — Menzneneea. 3akoH lanbToHa
318 l'azoBrle 3akoHBI. M3ompomeccsl B HWACATFHOM Tra3e C  IMOCTOSHHBIM
o KOJIMYECTBOM BEILECTBA: M30TEPMA, H30X0pa, n300apa
3.1.9 TexHu4eckue yCTpoicTBa: TEpMOMETP, OapoMeTp
IIpakTrueckue paboThl. i3MepeHne Macchl BO3ayXa B KIACCHOW KOMHATe.
3.1.10 HccnenoBanne  3aBHCHMOCTH ~ MEXIY  IapaMeTpaMH  COCTOSIHHUS
pa3peKeHHOTo Taza
OCHOBbBI TEPMOJIMHAMUKN
3921 TepMonuHamuueckass cucreMa. BHYTpEHHss dHEprusi TEpMOAMHAMUYECKON
o CHCTEMBI U CIIOCOOBI €€ M3MEHEHHUS
329 KomuuectBo TemnoTsl W paboTa. BHyTpeHHss 3SHEprusi OIHOATOMHOIO
3.2 o HJeaTbHOTO Ta3a
Bunpl  Teruonepenaun:  TEIUIONPOBOJHOCTb, KOHBEKIUS, H3IIyUYEHUE.
3.2.3 TenmnoémkocTe Tena. YIenbHas TEMIOEMKOCTH BemlecTBa. Pacuér komu-
YeCTBa TEIUIOTHI PH TEIUIoNepeaaye
3.24 IlepBblii  3akOH  TepMOAWHAMHUKH. [IpUMEHEHHWE TEpBOrO  3aKOHa




Kox

Konx nposepsiemoro

IIpoBepsieMble DJIEMEHTHI COEPKAHMUS

pas3jiena 3J1eMEeHTa
TePMOAMHAMUKU K u3ompoueccaM. ['paduueckas umHTepHperanus pabOThI
rasa
TennoBele  mamubbl.  [IpuHIUOBI ~ ASHCTBUS  TEIJIOBBIX  MAIIWH.
3.25 [IpeoOpazoBanus YHEPTHUU B TEILIOBBIX MamnHaX. Koadduiument none3sHoro
neiicrus (nanee — KI1J]) teruioBoii mammusbl. Lukin Kaprao u ero KIT/{
326 Bropoii 3akoH TepMoanHamuKH. HeoOpaTHMOCTh TPOLIECCOB B MPHUPOJE.
o TemoBsle IBUTATENH. DKOJOTHYECKHIE TTPOOIEMBI TEIIOIHEPTeTHKA
327 TexHmueckne yCTpPOMCTBA: IBUTATENh BHYTPEHHETO CTOpaHUs, OBITOBON
o XOJOIWILHHUK, KOHIULMOHED
3.2.8 ITpakTuueckue padboTsl. Mi3mepeHue yaenbHOH TemnoéMKOCTH
ATPEI'ATHBIE COCTOSIHMA BELLIECBA. ®A30BbLIE ITEPEXO/1bI
331 ITapooGpa3oBanue W KoHIeHcamus. VcmapeHue W KWUTNCHHe. YaenbHas Te-
o IUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT JAaBICHUS
3.3.2 AOCONIOTHAS ¥ OTHOCUTEIIbHAS BIAXXHOCTh BO3yxa. HachlleHHbIH map
333 Teépmoe teno. Kpucramummyeckre U amopdHbIe Tena. AHU30TPOIHS CBOWCTB
o KpucTanioB. JXKumkue kpuctaniel. CoBpeMEeHHBIC MaTepHabl
3.3
3.34 [TnaBnenue u Kpuctammu3anys. Y aenbHas TeroTa riasieans. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OanaHca
TexHuueckne yCTPOMCTBA: TATPOMETP M ICHXPOMETP, KAIOPUMETD,
3.3.6 TEXHOJIOTHH TIOJYYCHHS COBPEMEHHBIX MAaTepHajoB, B TOM HYHUCIIE
HAHOMATEePUAJIOB, U HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue padboTsl. I3MepeHne BIaKHOCTH BO3IyXa
4 QJIEKTPOJJMHAMUKA
OJIEKTPOCTATUKA
411 OnekTpuzanusi Ted. OJEeKTpudeckui 3apsia. JIBa BuAa 3JIEKTPUUECKHUX
o 3apsI0B
41.2 [TpoBOIHUKH, TUAIIEKTPUKH U TIOTYITPOBOJAHUKH
4.1 4.1.3 3aKOH COXpaHEHHsI ANEKTPUUECKOr0 3apsaaa
414 Bzaumoneiictue 3apsanoB. 3akoH Kynona
415 Onexrpuueckoe nozne. Hanpsok€HHOCTh anexkTpuueckoro noss. IlpuHnun
o cyneprno3uuuu. JIMHUK HanpsHKEHHOCTHU SJIEKTPUYECKOTO OIS
4.1.6 Pabora cun anextpocratuueckoro nosd. [loreHuuman. PazHocTh moTeHIIManos




Kox

Konx nposepsiemoro

IIpoBepsieMble DJIEMEHTHI COEPKAHMUS

pa3nmena JJIeMeHTa
417 [TpoBOAHUKK W NUAICKTPUKH B IOCTOSHHOM JJIEKTpUYeCKOM Tone. Jlu-
- ANIEKTPUIECKas TPOHHUIIAEMOCTh
418 OnekrpoémkocTh. KongeHncaTop. DneKTpoEMKOCTh TNIOCKOTO KOHAEHCATOPA.
o DHeprus 3apsSKEeHHOr0 KOHIeHCaTopa
TexHUUYeCKHE YCTPOMCTBA: IIMEKTPOCKOII, HIEKTPOMETP, HIEKTPOCTaTHICCKAs
4.1.9 3allKTa, 3a3eMIICHHE DJICKTPOIMPUOOPOB, KOHICHCATOP, KCEPOKC, CTPYHWHBIN
TIPUHTED
4.1.10 [IpakTryeckue padboTel. I3MepeHue 3JIeKTpOEMKOCTH KOHIEHCATOpa
MOCTOSHHBIN SJIEKTPUYECKHU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcioBus CyIIECTBOBaHHS MOCTOSHHOTO JJIEKTPUYIECKOr0 TOKa. McTouyHHMKH
o Toka. Cuna Toka. [1oCcTOSHHBIN TOK
422 Hanpspxenne. 3akon OMa 1 y4acTKa IerH
4.2.3 DJIEKTPUUYECKOE COMPOTHUBIICHHUE. Y IENIbHOE COMPOTHUBIICHUE BEIIECTBA
4.2.4 [MocnenoBaTenpHOE, MApALICIFHOE, CMEIIAHHOE COSTUHEHUE MTPOBOIHUKOB
425 Pabora snekTprudeckoro Toka. 3akon [xoymst — Jlenma
4.2.6 MOITHOCTh 3JICKTPUIECKOTO TOKA
anektpoaBwxkymas cuna (ganee — DJ[C) M BHyYTpeHHEE CONPOTUBIICHUE
4.2.7 MCTOYHHKA TOKA. 3akoH OMa /ISl TOJTHOH (3aMKHYTOH) JEKTPUYECKOH IIeTIH.
Kopotkoe 3ambikanne
4.9 428 OJNEeKTpOHHAs MPOBOAMMOCTh TBEPIABIX METAJUIOB. 3aBUCHMOCTH COIPO-
o TUBJICHUA METAJJIOB OT TEMIICPATYPhI. CBerHpOBO}II/IMOCTI)
429 OnexTpuyeckuii TOK B Bakyyme. CBONCTBA AJICKTPOHHBIX ITyYKOB
4210 [MonynpoBomauku.  CoOcTBeHHass W TpPUMECHass  MPOBOJMMOCTH
o moIynpoBoaHUKOB. CBoMicTBa P-N mepexona. I1omynpoBoTHIKOBEIE TIPHOOPHI
4211 DJIEKTPUYECKUH TOK B B3JIEKTPOJIUTAX. DIEKTPOJIUTHYECKAs IUCCOLUALIMS.
o DIEKTPOITH3
4212 Onekrpudyeckuil TOK B TazaX. CaMOCTOSITENBHBIA W HECAMOCTOSTEIBHBIN
o pa3psia. Pa3nudHbie THIIBL CAMOCTOSATENBHOTO pa3psana. Momaus. [1na3zma
TexHuueckre yCTPOWCTBA: aMIIEPMETP, BOJBTMETP, PEOCTAT, HMCTOYHUKU
4213 TOKa, 3JICKTPOHArpeBaTeIbHbIC MPUOOPHI, 3JICKTPOOCBETUTEIIFHBIC TPHOOPEI,
o TEPMOMETpP  CONPOTHBICHUS, BaKyyMHBIA  JHON, TEPMHUCTOPHI U
(boTOpe3nCTOPHI, MOTYIPOBOTHUKOBEIN JHO, TATbBAHAKA
42.14 [MpakTrueckue paboThl. M3ydeHrne CMEIMaHHOTO COSUHEHHS PE3UCTOPOB.




Kon Konx nposepsiemoro
IIpoBepsieMblie 3J1eMEHThI COIEPKAHUS

pas3jiena 3J1eMEeHTa
Nsmepenne DJIC HCTOUYHMKA TOKa W €r0 BHYTPEHHETO COMPOTUBIICHHUA.
Habmronenue anextponusa
11 KJIACC
Kon Kon
NpOBEPsSIeMOro IIpoBepsieMble 1eMeHTHI COAePKAHUS
pa3nesa
3JIeMeHTa
4 SJIEKTPOAMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA I UHJYKLU A
431 [ToctosiHHBIE MarHUTHI. B3anMoaelcTBUE MOCTOSHHBIX MAarHUTOB
MarnutHoe nosne. Bektop MarHUTHOW MHAYKUWHU. [IpUHIUT Cyneprio3uing.
4.3.2 Jluann marauTHOU MHAYKIWK. KapTuHa MMHWNA MarHUTHOW WHAYKIMH TIOJIS
MTOCTOSTHHBIX MarHUTOB
MarHuTtHOe ToJie TPOBOJHHUKA C TOKOM. KapTHHAa JTUHMNA MO JUIMHHOTO
4.3.3 NPSIMOTO TIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKH
¢ TokoM. OmbIT Dpcrena. BlanMoneiicTBHE TPOBOAHUKOB C TOKOM
434 Cuna Amriepa, e€ MOJyJIb M HAIlPpaBJICHHE
435 Cuna JlopeHna, e€ MoOaynb W HampaBjieHue. JIBrKeHHE 3apsKEHHON
YaCTHUIIBI B OJTHOPOTHOM MarHuTHOM mose. Pabota cunbl Jlopenia
4.3.6 SIBneHue 3NMeKTPOMarHUTHON WHIYKITHH
4.3
4.3.7 [ToTok BekTOpa MAarHUTHON MHIYKIINU
4.3.8 O/1C unnykiun. 3aKoH 3JIeKTpOMarHuTHOM nHaykunn ®apanes
439 Buxpesoe anextpuyeckoe mozne. OJC uHAYKIMM B NPOBOIHHKE,
JIBUKYILIEMCS TIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10J1€
4.3.10 IIpaBuno Jlenna
43.11 NunyktuBHOCTH. SABieHune camounaykuuu. DJ1C caMonHAyKINN
4.3.12 OHeprus MarHUTHOTO 10JI KaTyLIKU C TOKOM
4.3.13 ONeKTpOMarHuTHOE MoJe
TexHuueckue  YCTpOMCTBA: IOCTOAHHBIE  MarHUTBI,  DJIEKTPOMArHUTHI,
4.3.14 JNIEKTPOJBUTATENb, YCKOPUTEIH JJIEMCHTAPHBIX YaCTHI, HHIYKIHOHHAS
medb




Konx

Ko
33,[1:]13 NpoBepPseMoro IIpoBepsieMble Y1eMEHTHI COIEPKAHNS
P 3JIeMeHTa
[paktudeckue paboThl. M3ydyeHHEe MAarHUTHOTO IO KATYIIKA C TOKOM.
4.3.15 HccnenoBanne JelCTBHS TIOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanue sIBIEHUS MEKTPOMArHUTHON WHIYKIAN
5 KOJIEBAHH S Y BOJIHBL
MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHUA
511 KonebarenpHas cucrema. CBoOoaHble KoyieOanus. ['apMoHWMYecKHe
konebanus. [lepron, gacrora, ammutyna u (¢a3a KoixeOaHuit
5.1.2 IpyxuHHBIH MasTHUK. MaTeMaTH4ecKUil MasTHUK
513 YpaBHeHue TapMOHUYECKHUX KOJIEOaHHMIA. Kunematunueckoe
1 TWHAMUYECKOE OITUCAaHUE KOJIeOATETFHOTO JBIDKCHHUS
[IpeBpamenne SHEprud TPH TapMOHHYECKHX KojieOaHmsix. CBs3b
5.14 aMIUTATYJIbI KOJIEOaHUI NCXOIHOM BETUUMHBI C aMILTUTYAaMH KojeOaHui e€
CKOPOCTHU U YCKOPEHUS
KonebatenpHplii KOHTYp. CBOOOMHBIC DIIEKTPOMArHUTHBIE KOJcOaHWsS B
515 HJeATbHOM KOJIeOaTeIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHWYSCKUMH H
3JIEKTPOMArHUTHBIMU KoJieOanusamu. @opmyia TomcoHa
5.1.6 3aKOoH COXpaHEHHUs SHEPTHHU B HICATBHOM K0JIe0aTeIbHOM KOHTYPE
5.1 517 Brmyxnennsie Mexanndeckue konebanus. Pezonanc. Pesonancuast kpuBast.
BrIHYXICHHBIE 21€KTPOMAarHUTHEIE KOJICOAHMS.
5.1.8 Ilepemennslit Tok. CHHYCOUANBHBIN TIEPEMEHHBIN TOK.
519 MOMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJIHOE U JEHCTBYIOIEE 3HAUCHUE
CHUTBI TOKA M HAMIPSDKCHUS
Tpaucdopmarop. [IponsBoicTBO, epeaaya u MOTPeOICHNE ICKTPUICCKON
5110 SHEPrUH. OKOJIOTUYECKHE PHUCKU TPH TPOHU3BOJCTBE AJICKTPHUECKOM
o sHeprun. KyibTypa WCIONBE30BaHUS AJIEKTPOIHEPTHH B TOBCEIHEBHOM
KHU3HH
5111 Texuumyeckue ycrpoiicTBa: celicMorpad, 3JIEKTpHYECKUH 3BOHOK, JIMHHU
3NeKTponepenay
[MpakTrueckue pabothl. MiccnenoBanne 3aBUCUMOCTH TIEpUOJia  MAabIX
5112 KOJICOaHUI Tpy3a Ha HUTH OT JJIMHBI HUTH U Macchl rpy3a. McciaenoBanue
MEPEeMEHHOr0 TOKa B LENUH U3 [OCIEA0BAaTeNbHO  COEIMHEHHBIX
KOHJICHCATOpa, KaTyIIKH U PE3UCTOpa
MEXAHWYECKHUE U 5JIEKTPOMAT'HUTHBIE BOJIHbI
5.2
521 Mexanudeckue BOJHBI, ycioBus pacnpoctpanenus. Ilepuoa. CkxopocTb
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asn:ﬂa NpOBEPsieMOro IIpoBepsieMble 3JIeMeHThI COIeP:KAHUS
P 3J1eMEHTa

pacnpocTpaHeHus U JyinHa BoJHbI. [lonepednblie U Npo10JbHbIE BOJTHBI

5.2.2 HuTepdepennns u mudpakinnus MeXaHUIeCKUX BOJTH

5.2.3 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3Byka
DNeKTpOMarHUTHbIE BOJTHBL. Y CIIOBUS U3JIYUYEHHUS IEKTPOMArHUTHBIX BOJIH.

524 B3aumuas opuenrtanus BekTopoB E, B v B snekTpoMarHuTHON BOJIHE B
BaKyyMe
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, MpeIOMJICHHE,

525 nossipu3anus, audpakuusd, natepdepenuns. CKOpoCTh dIEKTPOMarHUTHBIX
BOJIH

526 [[Ixana 3J1eKTPOMArHUTHBIX BOJIH. [I[pUMeHeHne 3JIEKTPOMArHATHBIX BOJIH B
TEXHUKE U OBITY

597 [TpuHLIHUTIBL paanoCBsI3u " TEJICBUJICHHUSL. Paguonoxanus.
OJNeKTpOMarHUTHOE 3arpsa3HeHNe OKPYKaIolIel cpeibl
TexHuueckue ycTpOMCTBA: My3bIKaJIbHble HWHCTPYMEHTBHI, YJIbTpa3BYKOBas

5.2.8 JIMarHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, PaIuoNpHEMHUK, TEICBU30D,
aHTeHHa, Tenepon, CBY-neus

OIITUKA

5.3.1 [IpsimonuHEHOE pacpOCTpaHEHUE CBETA B OQHOPOIHOM cpene. JIyd cBeTta

532 OTtpakeHne cBera. 3aKOHBI OTpaskeHHs cBeTa. [locTpoeHne n3o0pakeHui B
IUIOCKOM 3epKaJie

533 [Ipenomnenue CBeTa. 3aKOHBI MIPETOMIICHHUS cBeTa. AOCONIOTHBIN
MOKa3aTellb NPeIOMIICHUS

534 IlomHOE BHYTpeHHEe oTpaxkeHue. lIpeaenbHblil yroil MOJTHOrO BHYTPEHHETO

o OTpaKeHUs
5.3

5.35 Hucnepcus cBera. CoxHbIH cocTaB 6enoro cBeta. Ler
ColOuparomue u pacceuBaroniue JuH3bL. ToHKas ymH3a. DoOKycHoe pac-

536 CTOSIHME M ONTHYecKass cuja TOHKOW JuH3bL. [locTpoeHue u300paxeHuint
B COOMpPAIOIIMX M pacCceMBAIONMX JuH3aX. DopMyna TOHKOW JIMH3BL
VBenuueHue, JaBacMoe JTMH30H

5.3.7 [Ipenenbl NPUMEHUMOCTH T€OMETPHUUECKOM ONTUKU
Untepdepenmust ceera. KorepeHTHBIE UCTOYHHUKH. YCIOBHS HAOIIOICHUS

5.3.8 MakCHIMyMOB ¥ MHMHHUMYMOB B HHTEP(EPCHIIMOHHOM KapTHHE OT JABYX

CI/IH(1)a3HI>IX KOIr¢pCHTHBIX NICTOYHUKOB




Konx

Ko
a3 (Iel.ua NpOBEPsieMOro ITpoBepsieMble 3JIeMeHTHI COAePKAHUSA
pasi 3JIeMeHTa
Huopakims cBera. udpakunonnas pemérka. YcinoBue HaOIOASHNSA
5.3.9 [JIAaBHBIX MAaKCHMyMOB TIIpH TIaJ€HHM MOHOXPOMAaTHYECKOTO CBETa Ha
TG PAKITMOHHYIO PEIIETKY
5.3.10 Honspuzanus ceera
TexHUuUeckne yCTpOWCTBA: OUKH, JIynma, (QoToarmapar, HpPOEKIIMOHHBIH
5.3.11 amnmapaT, MHKPOCKOII, TEJIeCKOI, BOJOKOHHAs ONTHKA, IU(PpPaKINOHHAS
peméTKa, MOIAPOnL
IIpakTueckue paboTsl. M3Mepenue MIOKa3aTemst NIPEJIOMIICHHUSL.
5.3.12 Uccnenoanne cBoiCTB m300pakeHuil B nuH3ax. HaOnromeHue mucnepcuu
cBeTa
SJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH
I'paHULBI IPUMEHUMOCTH KJIacCH4ecKoil MexaHWkH. [locTynarsl Teopuu
6.1 OTHOCHTEJIPHOCTH: WHBAapHaHTHOCTH MOJIYJS CKOPOCTH CBETa B BaKyyMe,
TIPUHIUT OTHOCUTEIFHOCTH DUHINTEeHHA
6 6.2 OTHOCHUTENTFHOCTD OHOBPEMEHHOCTH. 3aMe/IJICHUEe BPEMEHH U COKpAIllCHIe
' JUTHHBI
6.3 OHeprus 1 UMITYJIbC CBOOOTHOM YaCTHUITBI
6.4 CBsI3p Macchl ¢ JHEpruell M WMIIYIECOM CBOOOMHOW YaCTHIBL. DHEPTHUs
' MTOKOST CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOI OITTUKH
711 ®oronpl. Popmyna IlmaHka cBs3W 3HEPrUUW (GOTOHA C €ro YacTOTOM.
o DHeprus 1 UMIyIsc GpoToHa
719 OTtkpeiTie u uccnenoBanue Gotorddexra. Onpitel A.I'. CToneroBa. 3aKOHBI
o dhotoaddexra
7.1 713 VYpaBuenne OiiHmTeitHa st portoddpderra. «KpacHas rpanuma» ¢oro-
o s dekra
7.1.4 Hasnenue ceera. Onwitel [1.H. Jlebenena
7.1.5 XnUMHUeCcKoe JEeHCTBUE CBETA
716 TexHuueckne ycTpoiictBa: (OTOdIEMEHT, (POTONATUHK, COTHEYHas OaTapes,
o CBETOAUO]
CTPOEHUE ATOMA
7.2
7.2.1 Monenb atoma Tomcona. OmnbiThl Pe3epdopaa 1mo uccieioBaHnuio CTpOSHUS




Konx

Ko
asn:ua NpOBEPsieMOro IIpoBepsieMble 3JIeMeHThI COIeP:KAHUS
P 3J1eMEHTa

aToma. IInmanerapHast Moienb aTOMa
[Moctynater bopa. M3ny4uenue u noryomeHre GOTOHOB MPH Tepexojie aToMa

7.2.2 C OJHOTO YPOBHS dHEpPruH Ha Jpyroil. Bumer cniektpoB. CrekTp ypoBHeH
SHEPIuu aToMa BOAOPOJa

793 Bonnoseie cBoiicTBa yactul. Bonnsl ne bpoiins. KoprnyckyaspHO-BOIHOBOM
nyanusM. [ludpaxuns 3JeKTpoHOB Ha KPHUCTAIUIaX

794 CrioHTaHHOE M BHEIHY)KAEHHOE M3ITydeHHE. Y CTpPOHCTBO M MPHHLIUI PaOOTHI
nasepa

795 TexHuyeckrue YCTpPOHCTBA: CIIEKTPAIbHBIA aHanU3 (CIEKTPOCKOIN), Jasep,
KBaHTOBBIA KOMITBIOTEP

7.2.6 [IpakTrueckue padboTsl. HabmoneHre THHEHYaToro CrieKTpa

ATOMHOE SA1PO

7.3.1 MeTtob1 HAaOIFOACHUS ¥ PETUCTPAIIMH DJIEMEHTAPHBIX YaCTHUIL
OTtkpeiTHe pammoakTHBHOCTH. OmBITEL Pesepdopma mo ompeneneHuto co-

7.3.2 CTaBa paJWOaKTHBHOTO wu3iydeHus. CBolcTBa anbda-, Oera-, TramMma-
U3Ny4YeHus. BiusHue paroakTHBHOCTH HA YKUBbBIE OPTaHU3MbI

733 OTkpeITHE TIpOTOHA U HeifTpoHa. HykmonHas Mozens siipa Ieifsenbepra —
UBanenko. 3apsn siapa. MaccoBoe gucio siapa. M3otormst

73.4 Anpa-pacrian. DICKTPOHHBIA W TO3UTPOHHEIA OeTa-pacman. ['amma-
U3JIyueHHE. 3aKOH PaJiMOaKTUBHOTO pacmania

7.3 7.3.5 OHeprus cBsI3M HYKJIOHOB B siiipe. SnepHsle cunbl. JleekT Macchl sapa
7.3.6 Snepubie peaknuu. Jlenenue U CHHTE3 siIep
737 Snepusiii peaktop. TepmosaepHblii cuHTe3. [IpoOieMbl M MEPCIEKTHUBBI
o AJEPHOM SHEPreTUKU. DKOJIIOTHYECKHUE aCIIEKTHI SIEPHON SHEPIEeTUKU

738 OneMeHTapHble 4YacTHIbl. OTKpbITHE TMO3UTpoHA. DyHIaMEHTalIbHbIE
B3aUMOJACHUCTBUS

73.9 TexHuueckue ycTpoHcTBa: T03UMETp, Kamepa BuibcoHa, siaepHblil peakTop,
aTomHas bomba

7310 [Ipaktuueckue paboThl. MccnenoBanne TPEKOB YacTHIl (IO TOTOBBIM
(dororpadusim)

OJIEMEHTBI ACTPO®U3MKN
8 i .
8.1 Bun 3Bé3mHoro nHeOa. Cos3Be3mms, spKue 3BE3IBI, TUIAHETHI, WX BHINMOE

JIBIDKCHHE




Konx

Ko
33,[1:]13 NpoBepPseMoro IIpoBepsieMble 3JIeMeHThI COIeP:KAHUS
P 3J1eMEHTa

8.2 Conneunas cucrema. [lmaHersl 3eMHOU rpymmbl. [lnaHeTBHI-TUTAHTBI U HX
CIIyTHHUKH, KapJIMKOBbI€ IIaHeThl. Maible Tena CoIHEeYHON CUCTEMBI

8.3 Counre, potoctepa u armochepa. ConHedHass aKTUBHOCTh

8.4 Hctounuk sneprun ConHua u 3831
3BE31bI, WX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCTb, pajiuyc,

85 TeMIepaTypa, UX B3aUMOCBs3b. [luarpaMma «CIeKTpallbHbIA KJIacC — CBETH-
MOCTE». 3BE3IBI TJIAaBHOM ITOCJIEIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETHUMOCTB» JIJIsl 3BE3]] TIIABHOM MOCIIE0BATEILHOCTH

8.6 Buytpennee ctpoenue 3BE€31. CoBpeMeHHBIE MPEACTABICHUS O MPOUCXOXK-
JeHuu 1 3Bosony CollHIa U 3BE3/1. DTalbl )KU3HU 3BE3]T
Mneunsit [yt — mHama [Mamaktuka. CrnmpanbHast cTpykTypa [amakTukw,

8.7 pacnpezneneHue 3BE3N, ra3za W mbUIM. [lonokenue u nBwxkeHue CorHIA
B Nanaktuxe. [1nockas u chepuueckas nogacuctemsl I anakTuku

8.8 Tunel ramnaktuk. PaguoramakTuku W KBaszapbl. UEpHBIE NBIPHI B sAOpax
raJlakTUK
Bcenennas. Pacuiupenue Beenennoi. 3akon Xa60:ma. Pazberanue ranakTuk.

8.9 Bospact u pamuyc Bcenenno#t, Teopust bBosbimmoro B3peiBa. Monens
«ropsiuelt Beenennoil». PenukToBoe u3nyyeHue

8.10 MacmitabHass cTpykrypa Bceenennoil. Meraranaktuka. HeperiéHubie
npo0IeMbl aCTPOHOMHHU

ITPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OEPA30BAHUS

Kon
NpoBepsieMoro
TpeboBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

CdopMupoBaHHOCTH YMEHHI pacro3HaBaTh (pu3mueckue sBieHUs (MIPOIECChl) U OOBACHAThH
HX Ha OCHOBE M3YYEHHBIX 3aKOHOB

Bnamenwe  ocHOBOmOJararomMH — (U3MYECKUMH  TOHATHUSIMH M BEIMYWHAMH,
XapaKTePH3YIOIUMH (HU3UIECKIE MPOIIECCHI

ChopMHUpOBaHHOCTE YMEHHH MPUMEHATH 3aKOHBI KIIACCHUSCKON MEXaHUKHU, MOJICKYIISIPHOM
(U3UKH W TEPMOAMHAMHKH, JIICKTPOIMHAMHKH, KBAHTOBOH (M3UKU I aHaIW3a W
OOBSICHEHHUS SIBICHUH MHUKPOMEpPA, MAKPOMHUpPA M METAMHUPA, pa3indaTh YCIOBUS (TPaHUIIEI,
o0jacTH) TPUMEHUMOCTH (U3MYECKMX 3aKOHOB, IIOHMMAaTh BCEOOIIMIA  XapakTep
(yHIaMEeHTaJ bHBIX 3aKOHOB UM OTPAaHWYCHHOCTh HCIONB30BAaHHMS YACTHBIX 3aKOHOB;
AHAIIM3UPOBaTh (HU3WYECKHE TMPOLECChl, HCIONB3YsSd OCHOBHBIC IIOJIOKEHUS, 3aKOHBI
1 3aKOHOMEPHOCTH

ChopMHIpPOBaHHOCTD YMEHUS Pa3IHyaTh YCIOBHS MPUMEHUMOCTH MOJENeH QU3HIECKUX Tel




Kon
NpoBePSIEMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus

Y TIPOIIECCOB (SIBJICHMIA)

ChopMHEpPOBaHHOCTE YMEHHSI pemaTh pPacuy€THBIC 3aladd C SIBHO 3aJaHHOW ¥ HESIBHO
3a7aHHOW (PU3NYECKOM MOJIENIbI0: Ha OCHOBAaHWHM aHAJIM3a YCJIOBHUS BBIOMpATh (u3nueckne
MOJICNIM,  OTBEYarolMe TpeOOBaHMSIM  3aJauyd, [PUMEHSITh  (OPMYIbl,  3aKOHBI,
3aKOHOMEPHOCTU U MOCTYJAThl (PU3UUECKUX TECOPUN MPU UCIIOJIB30BAHUM MAaTEMaTHUECKUX
METONOB pEIIeHHs 3ahad, IPOBOAUTh pacuéTbl HAa OCHOBAaHMU HMMEIOIIUXCS JAHHBIX,
AQHAJIM3UPOBATh PE3YyJIbTAaThl U KOPPEKTUPOBATh METOIbI PEIICHUS C YYETOM IOITY4YEHHBIX
pe3yJbTaToB

Pemate kadecTBeHHBIC 33/1aud, TpeOyIOIINE NPHIMEHEHUS 3HAHWHA W3 pasHBIX pas3leloB
IIKOJBHOTO Kypca (H3HKH, a Takke HHTETpali 3HAHUH W3 JAPYTUX NpPEAMETOB ec-
TECTBEHHOHAYYHOI'0 LIMKJIa: BBICTPaUBAaTh JIOTHYECKYIO LIEIIOUKY PacCyXIEHHUM ¢ onopoil Ha
M3YyYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MYECKHUE SBICHHUS

BrnaneHue OCHOBHBIMH METOJaMH HAYYHOTO I[O3HAHHMS, HCIIOIB3YEMBIMH B (U3UKE:
MIPOBOJIUTH TPSIMBIC U KOCBEHHBIC U3MEPCHHUS (PU3MUCCKUX BEITMYHMH, BHIOUPAsT ONTHMATbHBIN
CIOCO0 M3MEPEHHs] M UCIIOJNIb3ys W3BECTHBIC METOABI OICHKH IMOTPEITHOCTEeH WU3MEpPCHUH,
MIPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3MICCKUX BETHMYHH C HCIIOIh30BAHHEM MPSIMBIX
HU3MEPEHUii, OOBSICHATh MOJIyYCHHBIC PE3yJbTaThl, UCIONB3Ys HU3MUECKUE TECOPUH, 3aKOHBI
Y TIOHATHUS, U JIeJaTh BBIBOJBI;, COOMIONATh MpaBuiia 0E30MacHOr0 TpyJaa HpPHU MPOBEACHHU
HCCIICJIOBAHUI B paMKax y4eOHOro 9SKCIepHUMEHTa W Yy4eOHO-HCCIe0BaTENbCKON
JeSTeIbHOCTH C UCIOBb30BaHHEM HU(DPOBBIX M3MEPHUTEIBHBIX YCTPOHUCTB U JIAOOPATOPHOTO
000pyI0BaHUS

ChopMHUpPOBaHHOCTE YMEHHUI aHaJIM3UPOBAaTh M OICHWBATH IIOCICACTBHS OBITOBOH WU
MPOU3BOJICTBEHHON JIEATENBHOCTH 4eJIOBEKa, CBS3aHHOW C (PU3MUECKUMHU MPOILIECCaMH, C
MO3UIINH HKOJIOTUYECKOH  0e30macHOCTH; TpeACTaBICHNN 0  palMOHAIbHOM
NPUPOJIONIONBE30BAHUM, a Tak)Ke pPasyMHOM KCIOJB30BAaHUHM JIOCTHXKEHHMH HayKu U
TEXHOJIOTHHU JJIs1 TaJbHEUIIET0 Pa3BUTHS YEJIOBEUECKOro 00IIecTBa

OnnazieHue pa3IUUHBIME crioco0aMu paboTsl ¢ HHMopManneil Gu3N4ecKoro coaepKaHus C
WCIIONB30BAaHUEM  COBPEMEHHBIX HH(MOPMALMOHHBIX TEXHOJNOTHIl; pasBHTHE yMEHHH
KPUTHYECKOI0 aHAIN3a ¥ OLICHKH JIOCTOBEPHOCTH IOJy4aeMoi HHpOpMaInu

10

ChopMHpOBaHHOCTh YMEHHI TPUMEHITH OCHOBOITOJIATAIONIUE ACTPOHOMHYCCKUE MOHSTHSA,
TEOPUH M 3aKOHBI JUIA aHAIN3a U OOBICHCHHS (PU3UYECKUX MPOILECCOB, MPOUCXOASIUX Ha
3BE37aX, B 3BE3MHBIX CHCTEMax, B MEKTaJIAKTHYECKOW cpejie; JBIDKEHHsS HEOECHBIX Tel,
3BOJIIOLINY 3BE311 U BeeenHoit

INEPEYEHB 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kox Kon
pasjena/TeM 3JeMeHT IIpoBepsieMbIii 3JIEMEHT COAEPKAHUSA
bl a
1 MEXAHUKA
1.1 KMHEMATHKA
111 Mexanunueckoe JBUWXKCHUC. OTHOCHUTEJILHOCTE  MEXaHHUYECKOTO JABMKCHUS.
- Cucrema oTcuéTa
1.1.2 | MarepuanbHas Touka.




Kon
pas3jiena/TeM 3JieMeHT

bl

Kon

a

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

7 TPacKETopH
E€ pamiryc-BeKTop:
Pe)=(xle) ¥z )=(r)),

TpaeKTOopIIA,

InepeMETICHIIE!

Ar=7(ty)-1(t) =1, -1 =
= (Ax,Av,Az),

IV TE.
CrnoskeHIle IepeMelne il

Ay =0 + 49,

113

CKopoCTh MaTepuanbHONU TOUKH:

AF
At

=7'=(v.v.v ).

L= '

Ar—

Ax , ) .
v =— =X,. aHAJOIMNYHO v, =Yy, U.=Z/
At :

CroxeHHe CKOpocTeil: o, =0, + 0, -

Brruncnenue nepemMeleHus U IyTd MaTepualbHON TOUYKY IIPU NPSIMOIMHEHHOM

JBIDKEHUH BJIOJIb OCH X TI0 TpaduKy 3aBHCUMOCTH Vy(t)

114

- _ AD .,
VCKOpeHIIe MaTepHaIbHOI TOUKIL: d = g_t =0/=(a,.a,.a_]
I lar—o S

Au . :
a =—2= =(v,),". aganormgso a, =(v, )’ a.=(v.)"
At Ar—s0 ' - T ) T

1.15

PaBHOMepHOC HpHMOHHHCﬁHOG JABHXKCHUC:
X(t)=x0+voxtx(t)=xo+voxt

vx(t)—vOx=constvx(t)—vox=const

1.1.6

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE IBIKEHUE:




Kon Kon
pa3nejia/TeM 3JIeMEHT IIpoBepsieMblii 31€MEHT COAEPKAHUS
bl a
£
.
x(t)=x,+u,t +—

v (t)=uv, +at
a, = const

-

vi, —ul =2a (x,—x,)

ix Ly < 1

U- L U-.
HPII IOBIDKEHINI B OTHOM HAIIPABICHIH IIVIB S= =+ < .f

CBo0OoaHOE masieHue. Y CKOpeHHe CBOOOTHOTO TTaJICHUSI.

Vi

0 Xo TT

JIBkeHne Tena, OpPOIIESHHOTO MO YTIIOM 0 K TOPH30HTY:

1.17 "1—(;) =, + Uyt =3, +Uycosa-f

' o

gy
=],

) g £ |
‘ vy =y, Uyt +-‘T =y, +U,sina-f—

I-.J|

Ifo (t)=v,, =v,cosa

|0 (1) =0y, + g f =u,sina— gt

Kpuponuneitnoe apmxenue. JIBuxeHne MaTepruabHON TOYKH MO0 OKPY>KHOCTH.
VriioBas U IMHEHHas CKOPOCTh TOUKU: V=ORV=wR .

1.1.8 | Ilpu paBHOMEPHOM IBIKCHHU TOYKH MO OKPYKHOCTH 0=2nT=2mvw=T21=2m0 .
[entpocTpemuTensHoe yeckopeHne Touku: arc=v2R=w2Rauc=Rv2=w?2R . [TomHoe

YCKOpEHHE MaTepHAIbHON TOUKH

1.1.9 Tsépnoe Teno. [locTynareapHoe U BpaliaTeaIbHOE IBKEHUE TBEPIOTO TEa

1.2 JIMHAMUKA

121 Wnepuunansuele cucteMsl orcuéra. Ilepsoiii 3akoH Hetotona. IIpunnun otHocu-
B tenpHOCTH Fanuiest

1.2.2 | Macca tena. [TnoTHOCTH BemecTBa: p=mVp=Vm

1.2.3 | Cuna. Ipunnun cyneprnosunuu cwit: F pasroneiicts=F 1 +F27+... Fpasnonciicrs=F1




Kon Kon
pa3nejia/TeM 3JIeMEHT IIpoBepsieMblii 31€MEHT COAEPKAHUS
bl a
+F+...
124 Bropoii 3akon Hprorona: mis marepuanbHoi Touku B MCO F1'=mal’Fi=mai1
; Ap =F AtAp=FAt npu F’=constF=const
125 Fyy Fy
Tpetnii 3akon HproTOHA 1)1 MaTepuaIbHbIX Touek: F12°=—"F21F12=—F21
3aKOH BCEMHPHOTO TATOTEHHS: CHJIBI MPUTHKEHUS MEKIY TOUCUHBIMHU MacCaMH
106 |paBHH F=GmM1m2R2F=GR2mim2 .
Cuna Tsprectu. L{eHTp TspKecTH Tesa. 3aBUCHMOCTh CHIIBI TSDKECTH OT BBICOTHI h
HaJI IOBEPXHOCTRIO IIaHETHI paguycoM Ro: mg=GMm(RO+h)2mg=(Ro+h)2GMm
1.2.7 | Cuna ynpyroctu. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenns. Cyxoe TpeHue.
128 Cuna TpeHus ckonbxeHus: Frp=puNFmp=uN .
Cuna tpenus nokos: FTp<uNFmp<uN .
Koaddumment tperus
1.2.9 | HdaBnenue: p=FLSp=SF.
1.3 CTATUKA
Tl
1.3.1 f?
MOMEHT CUJIBI OTHOCUTEILHO OCH BpallCHUA:
IM| = FI, re | — mneuo cunbt FF OTHOCHTENBHO OCH, POXOAAIIEN Yepe3
T04Ky O MepHeHIUKYISIPHO PUCYHKY
Hentp macc tena. LleHTp Macc cucteMbl MaTepHaIbHBIX TOUEK:
132 F.m=mlr]”+m2r2°+..m1+m2+...ram=mi+mz+...miri+mar2+....
B ogrOpoaHOM mone Tskectn (g =const)(g=const) nueHTp Macc Tena COBNANacT ¢
€ro HEHTPOM TSDKECTH
VYcnosus paBHOBecus TBEporo Tena B MCO:
(M, +M,+..=0
133 | |F+F;+...=0
1.3.4 | 3akon ITackans
1.3.5 | JaBnenue B xxuakocty, mokosetics B UCO: p=p0+pghp=po+pgh
3akon Apxumena: FApx=—PBbITecHFApx=—Psurrech ,
1.3.6 | ecmu Temo u xkunkocts mokostcest B UCO, To FApx=pgVBoiTecHFApx=pg Vasirecn
VYcnosue maBaHus Ten
1.4 3AKOHBI COXPAHEHUS B MEXAHUKE
1.4.1 | Mnyasc MaTepuaibHOM TOUKK: P =MV p=mv
1.4.2 | Umnynsc cucteMsl Teit: p =pl +p2°+...p=p1+p2+...




Kon Kon
pa3nejia/TeM 3JIeMEHT IIpoBepsieMblii 31€MEHT COAEPKAHUS
bl a

3aKOH U3MEHEHHS U COXPaHEHHUsI UMITYJIbCa:
B UCO Ap '=A(pl +p2°+...)=F 1 BHemHAt+F 2BHeHA... Ap=A(p1+p2
+...)=FisueunAt+ F2snenmAt+...;

143 |® HCO , eciu Ap =A(p17+p27+...)=0Ap=A(p1+p2+...)=0,

o ecin F1Buemn+F 2BHetmn ... =0 F1suemn+ F2snenm+...=0
PeakTuBHOE ABIKEHUE
—
A —_
i ?' A

1.4.4 X
PaboTa cuipl Ha MaJIOM IepeMEIICHIH:
A= |F|-|.-‘lf| -cos oL =F, - Ax

—
o F
D

1.45 | MomHOCTb CHIIBL:

ecnu 3a Bpems AtAt paboTa cujIbl U3MEHSIETCS Ha , TO MOIIIHOCTh CHJIBI
Ad
P=— =F-v-cosa
At Ar—d)

Kunerndeckas sHeprus MatepuanbHoi Touk: Exua=mv22=p22mExu=2mv2
=2mp2

146 P §
3aKOH U3MEHEHHS KHHETHYECKON SYHEPTHH CUCTEMbI MaTEPUATBHBIX TOYCK:
B UCO AExun = A1+ A2 + ...
[ToTennumanbHas sHEprUs:
it moteHHuanbHbIX cul A 12=Elnorenn—E2norenn—=AEnorennA12=Fnoreun
_EZHOTCHLI_:AEHOTCHII .

1.4.7 [ToTeHmmanbHas 3HEPryss MaTEPUATILHOM TOYKH B OJTHOPOJAHOM TOJIE

Tsokectd: Enorenn=mghEnorerui=mgh .
[MoreHnmansHast 3HEPTHsI YIPYTO 1eGOPMUPOBAHHOTO
tena: Enorenn=kx22 Enorenn=2kx2
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1.4.8

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

3aKOH U3MEHCHHS U COXpaHCHUA MeXaHUYeCKOn OHEPIruun:

Euex = Essn ~ Enoresn.
B IICO AE,;ex = Ascex nenoresn. ca
B IHHCO AE,ex = 0., eCI Agcex memoresn. cax = 0

1.5

MEXAHUWYECKHME KOJIEEFAHW U BOJIHBI

151

I'apmoHnYeckue KoyieOaHWs MaTepUAbHOW TOYKH. AMIUATYIa M (aza Koire-
Oanwmii. KuHemaTnueckoe onrcaHue:

x(f) = Asin| ot +o, ).

v () =x'.

a(H=(v, ), =—oxf) =a +x=0.

TZIe X - CMEIICHUE U3 PaBHOBECHSL.

Jlnramuyeckoe ommcanne: max=—kx,max=—kx, roe k=mw2k=mw2.

D10 3HA4YUT, 4YTO0 FX=kxX.Fx=kXx.
DHEpreTU4ecKkoe oOmnmucaHue (3aKOH COXPAHCHHS MEXaHWYeCKOU

SHEPIHUH):

mut kg, k4 — oonst

2 2 2 2

CBs3b AMILIMTYOBI KoJIeOaHmi CMCUICHUA MaTepI/IaHLHOfI TOYKH C aMIUIMTyIaMH

KoJieOaHMid €€ CKOPOCTH U YCKOPEHUSI:

U =m4. a. =oA

max

15.2

Ilepuon n yacrota koiebaHuii:
2r 1

IMepron cBOOOIHBIX KOJIEOAHUH MPYKUHHOTO MasITHUKA!

T =212
k

153

BLIHY)KI[CHHLIC koneOanus. Pesonanc. PezonancHas KpuBas

154

[Tonepeunsie u mnpojionbHbIE BOJHBL. CKOPOCTh pacHpOCTpPaHEHHUS] U JTMHA

BOJIHBL: A=vT=vvA=vT=vv

WNuTepdepennus u qmudpakims BOIH
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1.5.5 | 3Byk. CxopocTb 3ByKa

2 MOJIEKVYJIAAPHAS ®U3UKA. TEPMOJVUHAMUKA

2.1 MOJIEKYJISIPHA S ®U3UKA

Mopenu  crpoenmst  Ta3oB, oKHAKOocTed W TBEpABIX  Tem.  Ilycte
TepMOAMHAMUYECKas cucTeMa (Teno) coctouT u3 N onHaKOBBIX Mosiekyir. Torma
2.1.1 konuecTBo BemecTBa V=NNA=mpv=NaN=um ,

rae NANA — ugmncno ABorazapo, M — Macca cuUCTeMbl (Tena), WU — MOJIsIpHas
Macca BellecTBa

2.1.2 | TernmoBoe NBMKXECHHE aTOMOB U MOJICKYJI BeIIECTBA

2.1.3 | B3aumoneiicTBue YacTHL] BELLIECTBA

2.1.4 | Iuddysus. bpoyHoBckoe ABMIKEHHUE

2.15 Mopnens nneanpHoro raza B MKT

CBs13p MEXAY JAaBICHUEM U CPEIHEH KMHETHUECKOW DHEPTHel MOCTYNaTeIbHOTO
TETTOBOTO ABIDKSHHUS MOJIEKYJ HAeaIbHOTO Taza (ocHoBHOE ypaBHeHHe MKT):

7 -

1 2
|==—M1-&___
_Il 3 TIOCT

1 = 2 (mp?
p=-mavi="n.|
216 3 0 300 2

ry1e mo — macca oaHoit Mosekyibl, N=NVn=VN - konuenTpauus Mosiexy

2.1.7 | AbcomotHas temneparypa: T =t +273K

CBs13p TEMIIEpATyphl ra3za co cpeiHel KWHETUYECKOW SHepruen MocTynaTesIbHOro
TEIUIOBOT'O JBMXKEHUS €ro MOJIEKYJI:

= |
218 | e _=|— |=Z2kT
I 9

2.1.9 | VYpaBuenue p =nkT

2.1.10 | Moaenb uIealIbHOTO Ta3a B TEPMOJHHAMHUKE:
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

( Vpaprerne Merrereesa — Kiarefpora
| BeIpeuKeHH e U1 BHYTPeHHEH 3HEPIHH
VpaBHeHHe MeHueneeBa — KianeiipoHa (mpHMeHHMBIE o
3allici):
pRT

oV =%RT —VvRT =NkT, p= e

BripaskeHIle 1118 BHyTpeHHell 3Hepril 0JHOATOMHOIO HIlealb

raza (IIplIIMeHIIMEBIe (JOPMEI 3aIIIICH):

U=3vRT =3 NkT =2 RT =ve, T =2 p¥
2 2 2L 2

2.1.11

3akoH I[aJ'ILTOHa JJIA AaBJICHHA CMECHU PA3pPEIKECHHBIX I'a30B:
p=pl+p2+...p=pir+p2+...

2.1.12

Nzonporiecchl B pa3peskeHHOM Ta3e ¢ MOCTOSHHBIM 4ncioM MmoJekya N (¢ mo-
CTOSTHHBIM KOJIMYECTBOM BEIIIECTBA V):

uzorepma (T = const): pV = const,

uzoxopa (V = const): pT=constTp=const ,

u3obapa (p = const): VT=constTV=const.

I'padmueckoe npeacrasnenue usomnporeccos Ha PV-, pT- u VT- nnarpammax.
OObeanHEHHBIH ra30BbIi 3akoH: PV T=constTpV=const

JJI1 TIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

Hacelennsie u HCHACBINICHHBIC Taphbl. KauecTBeHHas 3aBUCUMOCTD TIOTHOCTH
" JaBJICHUA HACBIIICHHOI'O ITapa OT TEMIIEPATYpPhI, KX HE3ABUCUMOCTH OT 00BéMa
HACBIIICHHOT O Iapa

2.1.14

Braxxnocts BO3TyXa.
OTtHOocuTenbHas
BraxxHoctb: ¢p=pnapa(T)puacermmnapa(T)=pnapa(T)puacermmnapa(T)¢=puacsmnapa

(T)pnapa( T):pHacmmnapa( T)pnapa( T)

2.1.15

H3menenue arperaTHbIX COCTOSIHUI BCHICCTBA: HUCImapCHue

U KOHACHCAIWA, KUIICHUC KUIKOCTHU

2.1.16

H3menenue arperaTHbIX COCTOSIHUI BCIICCTBA: IJIaBJICHUEC
" KpUCTAJJIN3aluAa

2.1.17

[TpeobpazoBanue 3HEPTUHN B (PA30BBIX IEPEXOaax

2.2

TEPMOJIMHAMUKA

2.2.1

TeroBoe paBHOBECHE U TeMIepaTypa
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bl a
2.2.2 | Bayrpennss sHeprus
923 Temnnonepenaua Kak croco6 W3MCHCHHS BHYTpPEHHEU SHEPTUU
0e3 coBepmeHns paboTbl. KOHBEKIHS, TEIUIONPOBOTHOCTD, H3ITyICHUE
224 KonuuectBo TemioTh!.
VY nensHas TemtoéMKocTh BemecTBa ¢: Q=cmATQ=cmAT
VY nenvHas TemwoTa napoodpazoanus L: Q = Lm.
2.2.5 | VYnenpHas TerioTa miaBiaeHus A: Q = Am.
VY nenbHas TEIIoTa cropaHus Tommmsa q: Q = gm
926 OnemeHTapHas pabota B TepMoauHamuke: A=pAVA=pAV.
Brrurcienne paboTsl 1o TpaduKy mporecca Ha pV-auarpamme
[epsoiit 3akoH TepMmoanHamuki: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12
2.2.7 | =(U2-U1)+Az1
Anmabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 | Bropoii 3axoH TepmonuHamuku. HeoOpaTumble mporecch
[Mpuamune: geiictBus TemmoBbix MammH. KITJI:
299 n= A, mEG Quup B |Qxcn| =1— |Qxcn|
QHE.I.’“F QI-[E.I.’“F QHE.I.’“_F
MakcumanbsHoe 3Hauenne KIIJI. Iukn Kapno:
2210 | max ) = Nyp = —T}m e =1- EL
) Toarp T o
2.2.11 | YpaBuenue TemoBoro 6ananca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 OJIEKTPOJUHAMUKA
3.1 OJIEKTPMUYECKOE IIOJIE
Onextpuzauuss Ted W e€  MposiBICHHWA.  ONCKTPUUECKHH  3aps.
311 | OBa BUJA 3apsna. DneMeHTapHbBII 3IEKTPUUECKUN 3aps.
3aK0H COXPaHEHHUS IMEKTPUICSCKOTO 3apsa
B3aumoneiictBue 3apsinoB. Todeunsie 3apsianl. 3akon Kynona:
B OJJHOPOJIHOM BEIIECTBE C ANDJICKTPHUUECKOIN MPOHUIIAEMOCTHIO €€
312 Fek *?1'|:?: _ 1 4 'ﬁ‘?:
g 4mes, -
3.1.3 | Dnexrpuueckoe nosne. Ero gelicTBrue Ha 3IEKTPHUUCCKHE 3aPsIbI
HanpspkéHHOCTB dIIeKTprUecKoro 1oist: E-=F qupoOHbIiE=qnpo6usiiF .
314 ITone Toueunoro 3apsna: Er=kqr2Er=kr2q ,
onHopoaHoe none: E"=const.E=const.
KapTtunb! nuHuii HanpsHKEHHOCTH ATUX MOJIEH
IToTeHIMaNTBEHOCTD AEKTPOCTATHIECKOTO TIOJS.
315 PasHocTh moTeHManoB u Hanpsokenue: Al12=q(¢1-¢p2)=—qAd¢=qU.A12=q(P1—¢p2

)=—qAp=qU.
[MoreHnmansHas SHEPTHs 3apsiia B AJIEKTpocTaTHdeckoM noie: W=qoW=qa,
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A=—AWA=—AW
[Torenmuan snexTpocraTHueckoro nois: d=Wqop=qW
CBs3p HANPsDKEHHOCTH TOJII W Pa3HOCTH MOTCHIHANIOB IUIT  OZHOPOIHOTO
anekTpocrarudeckoro nomns: U = Ed

316 [MpuaIHn CYIEPIO3HITUH AIIEKTPUIECKUX
noneit: E'=E"1+E"2+....0=¢1+¢2+...E=E1+E2+...,p=p1+¢2+...
[TpoBOAHUKY B IMEKTPOCTATHYECCKOM IIOJIE.

3.1.7 | YcioBue paBHOBecHs 3apsioB: BHyTpH npoBoanuka EL=0E1=0 , BHyTpH ¥ Ha
MOBEPXHOCTH MPOBOIHKUKA @ = CONSt

318 J¥IeKTpuKky B 2EKTPOCTaTHYECKOM mofie. JudnmekTprdeckas MpOHUIIAeMOCTh
BEIIIECTBA €

319 Konnencatop. Dnektpoémrocth koHmeHcaropa: C=qUC=Uq .
DneKTpoEMKOCTh TTocKoro KoHaeHcaropa: C=ge0Sd=eC0C=dec0S=£Co
[MTapannensHOE coearHEHNE
KoHAeHcaTopoB: q=ql+q2+...,U1=U2=.. ,Cnapanmn—C1+C2+...q=q1+q2+...,U1=U2
=...,Cnapanni—C1+(C2+...
[TocenoBaTenpHOE COEANHEHNE KOHIEHCATOPOB:

3.1.10 [ U=U1+U2...,ql=q2=...,1Cnocn=1C1+1C2+...U=U1+U2...,q1=q2=...,Crocx1=C11+(2
1+...

3111 OHeprus 3apspkeHHOro  KoHmeHcatopa: We=qU2=CU22=q22CW.=2qU=2CU2
=2Cq2

3.2 3AKOHBI TIOCTOSHHOI'O TOKA

Cuna Toka:
=24

3.2.1 A x50
ITocrosHublil TOK: I = const
st moctostHHOTO TOKA g = It

329 VYcnoBust CylecTBOBAaHHUS IEKTPHUECKOTO TOKA.
Hanpsoxenne U u 9/IC E

3.2.3 | 3akon Oma s yyactka nenu: |I=URI=RU
DJeKTpUYEeCcKOe COINPOTHBICHHE. 3aBUCHMOCTh CONPOTHUBIICHHS OJHOPOIHOIO

3.2.4 | mpoBOAHWKAa OT €ro JUIMHBI W CEYeHWSA. YJEIbHOE CONPOTHBIICHHE
BemecTBa. R=pISR=pSI

395 Hcrtounuku toka. 9/IC ucrounuka toka: E=ActoponnuxcuiqE=qAcroponnuxcun
BHyTpeHHee conpoTHBIIEHHE HCTOYHNKA TOKA

326 3akon Owma jmIst  TONHOM  (3aMKHYTOM) — anekTpudeckod — memu: E

= IR + Ir, orkyna |I=ERrI=RrE
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3.2.7

[NapamtenpHOE cOeTMHEHHE TPOBOIHUKOB!

=11+ 12+ .., U1=U2= .. IRnapamn=1R1+1R2+... Ruapannl=R11+R21+... .
[TocnenoBaTenbHOE COEAMHEHUE TPOBOIHUKOB!

U=U1+U2+.. I1=12=.., Ruocn=R1+R2+...Rnocn=R1+R2+...

3.2.8

Pabota snexrpuueckoro Toka: A = [Ut.
3akoH Jlxoyis — Jlenna: Q=I12RtQ=I2Rt .
Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=12Rt=IUt=RU2t

3.29

MoIHoCTh QJICKTPUYICCKOT'O TOKA:

Tenmopas MOOIHOCTB, BbIACIIEMAaA Ha PE3UCTOPEC:

P=IER=E’—"=1?;.-'
R

MOoIIHOCTh HCTOYHHUKA TOKA:

M"Ti}ﬂ'{

Ar—0

3.2.10

CBOOOJIHBIE HOCHTENH JJICKTPHUYECKUX 3apsAf0B B MPOBOJHHUKAX. MeXaHH3MbI
MIPOBOJUMOCTH TBEPIBIX METAJIOB, PAacTBOPOB M PACILIaBOB 3JIEKTPOIUTOB,
ra3oB. [lonynpoBoguuku. [TomynpoBoAHUKOBBIN AMOL

3.3

MATHUTHOE ITOJIE

331

Mexanuyeckoe B3aMMOJAEHCTBUE MarHuToB. MaruutHoe nosie. Bekrop marsur-
HOM uHayKkuuu. [puanun CyNEepIo3ULUU MarHUTHBIX
noneii: B’=B”1+B"2+...B=B1+B2+...

JIuHMY MHOYKOUM MarHuTHOro nosis. KapTuHa nuHUE MHAYKIOMM MarHUTHOTO
I0JIsT [TOJIOCOBOTO M TTOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB

3.3.2

Oneir Opcrega. MarHutHoe Imojie NPOBOAHMKA € TOKOM. KapTuHa JsnHUI
UHIYKIUU MarHUTHOIO MOJS JUIMHHOTO IMPSIMOTO IPOBOJHUKA U 3aMKHYTOTO
KOJIBLIEBOTO IIPOBOJHUKA, KaTyHIKU

C TOKOM

3.3.3

Cma Amriepa, e€ HanpasieHue u BenmurnHa: FA=IBlsinaFa=IBlsina , Toe o —
YTOJI MEXKJLy HalpaBJIeHUEM IIPOBOJIHMKA U BekTopoM BB

3.34

Cumna Jlopenna, e€ HampaBienune u BenmuwHa: FJlop=Iq|vBsinoFiop=|qlvBsina
rIe o — yroj Mexay BekTopamu Vv u B'B . J[BikeHHe 3apsHKeHHOUW YaCTHIII

B OAHOPOAHOM MAarHuTHOM II0JIE

3.4

OJIEKTPOMAT'HUTHA I UH/IYKIA
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ITorok BexkTopa MarHuTHOU MHAYKIMH: @=BnS=BScosa®=BnS=BScosa
gy | =
n / B

a.

S

34.1

3.4.2 | SBnenue snekTpoMarHuTHOH MHAYKIMHU. D/C HHAYKIUH

3akoH 3J'IeKTpOMaFHHTHOI71 WHOYKIIUA CDapa[[e;I:

AD
3.4.3 E :_E :_(I]:.

Ar—0

3

B

\ ﬂ‘n’
\d 7] .
[
( - )

OJ1C uHAYKIMH B IPSIMOM MPOBOJHHKE JUTMHOM 1, ABHXKYIIIEMCS

344

co ckopocteio Vv (V'LI")(vL]) B 0o1HOPOIHOM MarHMTHOM

mone B: |Eil=BlvcosalEil=Blvcosa

, TJIE 0L — YTOJl MEXKLY BEKTOPOM B 1 HOpMaibio N°n - K IIOCKOCTH, B KOTOPOM
nexar Bektopsl 'uv’Iuv ; ecnin 'l LL B°B,uV’v 10 |Eil=BIV|Eil=Blv

345 [IpaBuno Jlenma

NunyxruBHocTh: L=®IL=ID , uou ® = LI.
Camounnnykiusi. 3J1C caMOMHTyKITUU:

3.4.6 AT
- —_T7
v W
0
3.4.7 | Dueprust MarHUTHOTO TTOJNIS KaTymky ¢ Tokom: WL=LI22WL=2LI>
3.5 OJIEKTPOMATHUTHBIE KOJIEBAHMA Y BOJIHBI

3.5.1

Konebartenpublii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KoJeOaHUs




Kon Kon
pa3nejia/TeM 3JIeMEHT IIpoBepsieMblii 31€MEHT COAEPKAHUS
bl a

nacajibHOM KoJIe0aTeIbHOM KOHTYpE€:

Qv o . P "
(q(1) =g sin( ot + @)
KAV )
1 PN r P % i Y\

|{(1) =g, = ©oq,,, cos( cf +@,) =1 cos| et +q)

®opmyna Tomcona: T=2aLCT=27LC , orxyna 0=2nT=1LCw=T2m=LC1 .
CBs13b aMIUTUTY/IBI 3apsia KOHIEHCATOPA ¢ AMILTUTY/IOH CHJIBI TOKA TP CBOOOI-
HBIX 3JIEKTPOMATHUTHBIX KOJIEOAHUSX B HIEATHLHOM KOJIEOATEIEHOM KOHTYPE:

1

i

m

gﬂ'l.l?&. =

3aK0H COXpaHEeHHUS SHEPTUHU B HACAITEHOM KOJIe0aTeIbHOM KOHTYpe:

3.5.2

3.5.3 | BeiHyXIeHHbBIC 3JIEeKTPOMarHuTHEIE KojeOanus. Pe3onanc

ITepemennsiii Tok. IIpom3BoacTBO, mepemaya U MOTpeOJIeHHUE SIEKTPUUECKOM

SHEPrUU
%4 | cU* L' cu’_ LI
+ = mx = M= — const
CBolicTBa DNEKTPOMArHUTHBIX BOJH. B3amMHas OpHEHTanus BEKTOPOB
3.5.5 . NN
B DJICKTPOMAarHUTHOMN BoJHE B Bakyyme: E" LB LC ELBlc
356 [llkama 37€KTPOMarHWTHBIX BOJH. lIprMeHEHHWE JIEKTPOMAarHUTHBIX BOJH

B TEXHHKE U OBITY

3.6 OIITUKA

[IpsamonuHeiHOE pacnpOCTpaHEHUE CBETa B OJHOPONHOW cpeae. TodeuHsbd

3.6.1
ncrouHuk. JIyu cBeta
3aKoHBI OTpaXeHUs cBeTa. a=Pa=f
o|P
3.6.2

YR

3.6.3 | [Toctpoenue n300pakeHUH B MIOCKOM 3epKajie

3aKOHBI IPEJIOMIIEHHS] CBETA.

ITpenomnenne ceeta: nlsino=n2sinf.nisina=n2sinf. .

AOCONIOTHBIN MMOKa3aTellb MPETOMIICHHUS: Na0C=CVNa6c=VC .

OTHOCUTENBHBINA NIOKA3aTeNb MPENTOMIIEHUS: NOTH=N2n1=v1v2norn=nin2=vav1 .

3.6.4 n]

1y
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Xon idydelt B IpuU3Me.

V=V, Mk =Tk,

COOTHOIIIEHHE YaCcTOT U COOTHONICHHE JUTUH BOJH MPH TEPEX0Ae MOHOXPOMATH-
YECKOT0 CBETa Yepe3 IPaHully paszesa AByX ONTHYSCKUX CPel:

n,<n, n,

3.6.5

Clup

ITonnoe BHYTPCHHEC OTPAKCHUC.

[IpemembHBIA yroa TMOJHOTO BHYTPEHHEro oTpakeHwWs: Sinomp=I1notH=n2nlSinamp
=norul=nin2

CobOuparoriye U pacceuBaroriye JTuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSHHE
3.6.6 | m omrrnueckas cuia ToHkKoM auH3El: D=1FD=F1

®dopmyna Toukoi mua3er:  1d+1f=1Fd1+f1=F1
VYeenuuenue, qaaemoe nuu3oi: ['=hH=|f|[d['=Hh=d|f]

d #Tw

H -
3.6.7 . F

F\ h
f

e
B cnyuae pacceuBaroniei JTUH3BIL:

D<0=F=1D>0,D<0=F=D1>0,

3.6.8 | '=hH=|f|d<1I'=Hh=d|fI<1

Xon Jy4a, IPONICIIEro JUH3Y T0J POU3BOJILHBIM yIJIOM K €€ TJIaBHOW OINTH-
yeckoii ocu. Iloctpoenne  u300pakeHUM TOYKM M OTpe3ka  MpsSMOHU
B COOMPAIONINX U PACCEHUBAIOIINX JINH3aX M UX CHCTEMaX

3.6.9 | ®oroanmmapar kak ontu4yeckuii mpudop. ['ma3 kak ontuyeckas cucteMa

Hurepdepentms ceera. KorepeHTHbIE HCTOYHNKH. Y CIIOBHS HAOIIOCHUS MaKCH-
MYMOB M MHHMMYMOB B HHTEP(EPECHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX

KOI'€pCHTHBIX UCTOYHHUKOB!

36 | MAKCIIMYMBI — A=2m

MITHIMYMET — A=(2m+1)=, m=0,+1+2. +3__
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Hudpaxus ceeta. JJudpaknmonnas pemeérka. YclioBue HaONIONCHUS TIaBHBIX
3611 MaKCUMYMOB TP HOPMAaJbHOM MaJeHUH MOHOXPOMAaTHYeCKOTO CBETa C JJITMHOMN

BOJTHBI A Ha PEIméTKy ¢ mepuoaom d:
dsingm=mA,m=0,+/—1,+/—2,+/-3,...dsingm=mA,m=0,+/—1,+/-2,+/-3,...

3.6.12 | ducmepcus cBera

4 KBAHTOBAS ®U3NKA
4.1 KOPITYCKVJISIPHO-BOJIHOBOM JIVAJIM3M
41.1 I'umote3a M. Ilnanka o kBanTax. @opmyna [lnanka: E = hv
412 ®otonbl. Dueprus porona: E=hv=hcA=pcE=hv=Ahc=pc .

Nmnynse potona: p=Ec=hvc=hAp=cE=chv=Ah

4.1.3 ®doroaddexrr. OnpiTel A.I'. CrosteroBa. 3akoHbI hoTodPdhekTa

YpaBHenue DifHmrTeitHa 11st poroapexra:

Edorona=ABbeixoga+Exuamax, Edorona=ABbIX0fa+Exunmax,

rae , Edorona=hv=hcA,E¢porona=hv=2Ahc, ABbixoma=hvikp=hcAkpAssixona=hVip=Axp
4.1.4 hc

Exuamax=mv2max2=eU3anExuamax=2mv2max=eUsan

JlaBneHue cBeTa.
4.1.5 JlaBneHue cBeTa Ha MOJIHOCTHIO OTPAKAIOIIYH MOBEPXHOCTh M HAa TOJHOCTHIO
MOTJIONIAOIIYIO TOBEPXHOCTD

4.2 OU3UKA ATOMA

4.2.1 [InaneTapHas Mojiens aToMa

IMoctynatel Bopa. U3nyuenne u noryomeHre (GOTOHOB MPH MEPEXOJIC aToMa C

OIHOTO YPOBHS HEPTUU Ha APYTrOW:
he
422 | Wam=7—= E, —E

Y

L

JIuneiuaThle CIEKTPBHI.

CrekTp ypoBHEH dHEprUM aToMa BOJIOPOJIA:

—13,63B
423 |E, = ——, n=1,2.3, _
i
4.3 OU3NKA ATOMHOI'O SAJIPA
431 Hyxnonnas moxens siapa [efizenOepra — MiBanenko. 3apsia sapa. MaccoBoe uc-
h 710 siapa. Mzoronsl
432 PannoakTuBHOCTS.

Annda-pacnan:




Kon

pas3jiena/TeM 3JieMeHT

bl

Kon

a

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

X353V + JHe

Bbera-pacnan.
DneKTpoHHBIH B-pacman:

i

A A 0 —
zX—2z Y+ je+v,

ITo3utponHslit B-pacnan;
XAV + Y+ v,

lNamma-n3nydenue

433

3akon pamunoaktuBHOTO pactaga: N(t)=NO*2—tTN(t)=No*2r- .
ITycts M — Macca paauoakTHBHOTO Bemectsa. Torma m(t)=mO0*2—tTm(t)=mo*2r

434

S nepHble peakuuu. [lenenue u CUHTE3 saep

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET
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