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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTelbHOU
nporpammel, npeactaBieHHBIX B ®I'OC COO, a Ttakke ¢ yuéroM ¢denepanpbHO padboueit
nporpaMMbel  BocnuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuyu, peaqu3yrOIIUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO IOCIIEA0BAaTEIbHOCTh M3YyYEHHMs TE€M M pa3JesioB y4eOHOro
npeaMera ¢ yu4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO
mporecca, BO3PAaCTHBIX oOcoOeHHOcTel oOywaromuxcs. [Iporpamma mo ¢Qusuke gaér
IpPEICTaBICHNUE O LENAX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHHUs, BOCIMTAHUS U Pa3BUTUS
o0yyaroImuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriayOlIEHHOM ypOBHE.

N3yuenne Kkypca (QHU3UKK YrIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aJadd
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Ui NIPOJNOJDKEHUs O0O0pa3oBaHMs B OpraHM3alusAX MpodhecCHOHAIBHOrO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUTAHUPYEMbIE pe3yiabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriayOnéHHoM ypoBHe). HayuHo-meTononornueckoil OCHoBoH A pa3paboTku
TpeOOBaHMI K JIMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ysibTaTaM O0yYaroIluXcs,
OCBOMBIIIMX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma o ¢pu3nKe BKIOYAET:

IUTAaHUPYEMbIE pe3yNbTaThl OCBOEHUS Kypca (U3MKU Ha YriyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3YIbTaThl IO rojlaM 00yUYeHus;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT MPHUMEPHBIM XapakTep M MOXET ObITh HCHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHUIMATUBY Y4WUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaJu3aldd PAa3IMYHBIX METOJWYECKHUX TOIXOIO0B K
npenojiaBaHuio (U3UKU Ha YriyOJNEHHOM YPOBHE NIpPU YCIOBHUU COXPAaHEHHs 00s3aTeIbHON
YacTH COJIEPKaHUS Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (QU3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MMOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM ONpenenuiio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
(dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI Mupa oOywarouierocsi, B (opMUpOBaHHE
YMEHMM MPUMEHATh HAYYHBIH METO/ MMO3HAHUS IIPU BHIOJHEHUH UMHU YYEOHBIX HCCIIeI0BaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IOCTPOCHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SBISETCS JIOTUYECKHU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBUM C Hel marepuan Kypca (puszuku oObenuHEH
BOKpPYT (usmueckux teopuil. Bemymmm B Kypce siBisercss (OpMHUpPOBAHHUE MPEICTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHIuana (U3NIECKOi HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoea npuxnaonoii Hnanpasiennocmu. Kypc ¢dusukm  yrayOon€HHOTO — ypOBHS
IpernonaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX MPUIOKEHUH
U3YyYEHHBIX TEOpUH U 3aKOHOB. IIpu 3TOM paccMaTpuBaoTCsi Ha YpOBHE OOIIMX NPEACTaBICHUN
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOrO 1oxo/a. s pU3uKy peainzanus 3TUX MPUHLIUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mponecca. [y yrmyOn€HHOrO YpOBHS — 93TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKIIOYAIOIIEr0 (PPOHTANbHBIE YYEHHYECKHUE OIbITHI IPH
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBom ciiydyae mpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil crmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPhIE MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). [Ipu stom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOMIAaroBO HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMU 00pa30BaTENIbHOTO Ipoliecca UCXOAS U3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHCUMOCTEH (M3NYECKUX BEIWYMH M TOCTaHOBKY OIIBITOB IO
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 33aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIONINE TPUMEHSITh U3yYCHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/a4 TMPHOPHUTETOM SIBISIFOTCA 3aJaHusi Ha OOBsICHEHWE/TpeacKa3aHue
NpOTeKaHUs (PU3UUECKUX SBJICHUH U MPOLIECCOB B OKPYXKaIOLIeH >KM3HM, TpeOyroline BbIOOpa
(bu3nUecKkoil Moient Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBUSX IMPEAMETHOTO KaOmHeTra. B kaOunere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
HIMIUPHYECKUX U (PYHIAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcsi. Temarndeckue KOMIUICKTHI JIAOOpaTOPHOTO OOOpYIOBAHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpoBaHUE UHTEPECA U CTPEMIICHHUST 00YUAIOIIMXCS K HAYYHOMY U3YYCHUIO TTPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3y/ibTaTa M3y4CHHUS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEACTABICHUH O pOJIM (U3UKU JJISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

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

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, JEKTPOJANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMEpoBaHUE YMEHUI PUMEHATh TEOPETHUECKUE 3HAHUS ST O0BSICHEHUS (PU3NIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPA3yMEBAIONINX CaMOCTOSTENILHOE CO3/IaHue (PU3UYECKON MOJEeNH, aJeKBaTHOM
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSITETTHHOTO ITUTAHWPOBAHUS WM TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-UCCIEI0BATENBLCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam MpodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHOM C (PU3HKOI.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro O0IIero oO0pa3oBaHUS BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOJDKEHHE O0pa30BaHHS 10 CIEHUAIBHOCTSIM (U3UKO-
TEXHUYECKOTO MPOdHUIIsL.

Ha usydenne pusuku (yriyOnéHHBIN ypOBEHB) HA YPOBHE CPEAHETO OOIIEro 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemelii B mporpamMme 1o (Gpu3mke nepeueHb JJa00paTOPHBIX U MPAKTUIECKUX pabOT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS MPUPOABI.

Ouzuka — (yHIaMeHTalbHas HayKa o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIIeIOBaHMs PU3NUECKUX SBICHUM.

DKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
dusuke.

CnocoObl u3mepeHus: GU3NYECKUX BEIUYHMH (AaHAJIOTOBBIE U IU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJI0E TEJI0, UACAIbHAS KUAKOCTh, HACAIbHBIN ra3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nuecKkas Teopus.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepenne cuibl TOKAa W HANPSXKEHUS B LENU IOCTOSIHHOTO TOKa IpPU TMOMOUIA
AQHAJIOTOBBIX U IMU(PPOBBIX U3MEPUTEIIBHBIX TPHOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOro JABMKeHMs. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

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

[Tepememnienue, CKOpoCTh (CpeAHssI CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepualbHOM TOUKH, UX MPOEKIIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NMEepeMEIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHHS ¥ TTyTU MaTepUaIbHON TOYKH OT BPEMEHHU U UX rpaduKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOIO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MaTEPUAIbHOU TOUKHU
OT BpEMEHH U UX TpapuKu.

KpuBonuneliHoe nBuxeHue. J[BHkeHre MaTepUaIbHOM TOUKH 110 OKPYKHOCTH. YTJ0Bas 1
nuHeHass ckopocTh. llepuon m wacrota obpamienus. LleHTpocTpemuTenbHOe (HOPMAIBHOE),
KacaTeJbHOE (TaHTeHIINAFHOE) U TIOTHOE YCKOPEHUE MaTePHAIbHOMN TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIHAOMETp, JBH)KEHHE
CHapsJI0B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE Nepe1ay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHue MBIKEHHM C UCIIOIB30BAHMEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

N3mepenne ycKopeHUs TIpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKCHUU IO
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenne OBMXKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

WccnenoBanue 3aBUCUMOCTH Tiepuojia OOpalieHusi KOHHYECKOTO MasiTHUKa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuu Cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI M OT reorpaduueckoil mupoTel. JIBHkeHHe HEeOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cwia tpenus. Cyxoe TpeHue. Cuna TpeHUS CKOJBXKEHUS M CHJIa TPEHUS TTOKOSI.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuueckne yCTpOMCTBA M TEXHOJOIMYECKHE IMPOLECCHl: MOAIIUITHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €ro YCKOpPEHUE B HHEPIUATILHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHHM JBIKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
FTP(N)'

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycTOUMBOE, O€3pa3InYHOE PABHOBECHE.

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

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0OBUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONW TOUYKH, CUCTEMbBl MaTepHUalbHBIX TOYeK. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

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

MOIIHOCTD CHUIIBL.

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

[ToreHnnanbpHBle M HEMOTEHIMAIBHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
1apa (BHyTpH U BHe 11apa). Bropast kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKasi CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymM s UACANbHOM JKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOITHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPILIEHUU padOThI.

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

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomoi, PAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOPUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BeiecTBa. MoJen CTPOCHHS Ta30B, )KUAKOCTEH W TBEPABIX TeI U OOBICHEHUE CBOMCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

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

Mogens wnaeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHUM: YacTHIBl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEHUCTBYIOT IPYT C JPYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduyeckoe mpeacTraBieHre U30MPOIIECCOB: U30TepMa,
u30xo0pa, n3obdapa.

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

CBsi3b  aOCONIIOTHOW  TeMmepaTypbl TEPMOJMHAMHMYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



TexHuueckue YCTpOIICTBA M TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
MIOJIy4YCHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHULl BELECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOJAHON BOJOM.

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

N3yueHnue nu30X0opHOro mpoiecca.

N3yuenune nzobapHoro nporiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

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

HyneBoe Hayasio TepmMoanHaMuku. CaMONpOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMa YpPABHEHHM: YpaBHEHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE JUIsl BHYTPEHHEW SHEPruM. Y CIOBUS NMPUMEHUMOCTHU
OTOM MOJENIM: HHU3Kasg KOHIIEHTpalus 4YacTHLl, BBICOKHE TEMIIepaTyphl. BrlpaxkeHue mid
BHYTPEHHEN YHEPIUU OJJHOATOMHOTO MJI€aJIbHOTO rasa.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DOnemeHTapHas paboTa B TepMOANHAMUKE. Beruncienne paboTsl o rpaduky mnpoiiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KonuyectBo Temnorel. TemnoéMkocTh Tena. YAelnbHass W MOJSpHas TEMI0EMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenpHas TeIUioTa CropaHus ToluMBa. Pacuér komuyectsa
TEIJIOTHI TIpH Tetutonepenaye. [lonstue o0 agunadbaTHOM Mporiecce.

[lepBblii 3ak0H TepMoIuHAMUKU. BHyTpeHHss sHeprus. KomudectBo TemnoTsl U paboTa
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUN TEPMOJAUHAMUYECKON CUCTEMBI.

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

Bropoii 3aK0H TepMOIMHAMUKKU JJI1 HEPABHOBECHBIX ITPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT Oojiee XONOJHOTO Tena K Oonee Harperomy O0e3 kommencanuu (Kmaysumyc).
HeobpaTtuMocTs IpUPOTHBIX MTPOIIECCOB.



[Tpunimne! aeiicTBus TenaoBbix mamuH. KIT/I.

Makcumansnoe 3Hauenue KI1/1. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JaBHUTarene. TernoBoe 3arps3HeHue
OKpPY’KaroIlle cpebl.

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOTYyYEHHE CBEPXHU3KUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
yTUIU3alKsa OMOOPraHNYeCKOro TOILTMBA AJIsl BEIPAOOTKH «TEILIOBOM) U SJIEKTPOIHEPTHH.

Hemoncmpayuu.

N3menenue TemmepaTypsl py auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJENbHBIX TEIIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOrO mpoiiecca.

KoMmbrorepHbie MOJIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

W3mepenne yaenbHOU TeI0EMKOCTH.

WccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcalus. lVcnapeHue u KUMNeHUE. YJeibHas TEIuioTa
napooOpa3zoBaHusl.

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

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS ¥ OTHOCUTENbHAS BIAYKHOCTb.

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

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

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

[TpeoOpa3zoBanue YHEPTUH B (Pa30BBIX MEpEXoiax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

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

TexHuueckue yCTpoOMCTBA M TEXHOJOTHYECKHME TMPOLECCHl: KUJKUE KPUCTAJUIbI,
COBPEMEHHbBIE MaTepUaJbl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuitbl TOBEPXHOCTHOTO HATSKEHUSI.



OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX IAPOB.

H3mepeHne abCoMOTHOM BIIaXKHOCTH BO3yXa U OIIEHKA MAacChl IAPOB B IIOMEIICHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQopMaIii pe3HHOBOrO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OneKTpu3anusl Tel U €€ MpOsBICHUS. DJIEKTPUUYECKUU 3apsal. J(Ba BHIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKM, AMAIEKTPUKU U TOJYIPOBOJHUKH. DJIEMEHTAPHBIA SJIEKTPUUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsijaa.

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

OnekTpuueckoe nose. Ero nefictBue Ha 31€KTpUUYECKUE 3apsibl.

Hampsoxk€aHaocTh  dekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OJHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHHE.
[loTeHuumanpHass  3Heprus  3apsAna B DJIEKTPOCTAaTUYECKOM  TIOJIE. ITorenunan
NIEKTPOCTATUYECKOr0 Mouis. CBsA3b HANpPsDKEHHOCTH MOJI M Pa3sHOCTH IOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o0wémy mapa. Ilome paBHOMEpHO 3apsKEHHOH OECKOHEYHOM IUIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DNEeKTpOEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COCMHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

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

TexHUUecKre YCTpPOMCTBAa M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOI, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3EMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUECKOE T0JI€ 3apsHKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TOJIE IBYX 3apsKCHHBIX TUTACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM II0JIE.

DneKTpocTaTUUecKast 3allluTa.

YCTpoKCTBO U AEMCTBUE KOHJAECHCATOPA MOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIONIaAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

HabGmronenue npeBpalieHus: JHEPTUu 3apsH>KEHHOTO KOHJIGHCATOPa B SHEPTHIO M3ITYYCHHS
CBETOAMO/A.

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHUUANOB (HANPSOKEHWs]) TIPU  MOCIEA0BATEIHLHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hampsoxkenne U u 31C é&.

3akoH OMa Juis yyacTKa LEMH.

ODJIEKTPUYECKOE  CONPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
MPOBOJIHUKA OT €ro JUIMHBI M IUIOMIAJU IOMEPEYHOr0 CEUYCHHS. YEIbHOE COMPOTUBIICHUE
BEIIECTBA.

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

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

MOoONIHOCTP IEKTPUUYECKOTO TOKA. TerioBasi MOITHOCTh, BbIIEIsieMast Ha PE3UCTOPE.

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

KoHneHncaTop B 11enu moCcTOSTHHOTO TOKa.

TexHU4YecKkne yCTPOMCTBAa W TEXHOJIOTHUYECKHE TIPOILECCH: aMIEepPMETpP, BOJBTMETP,
peocTar, CYETUHK FNEKTPUUECKON SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa ¥ HAMPSHKSHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HAMNPSDKCHUSI JJI  PE3UCTOPA, JIAMITBI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MOTIEPEYHOT0 CEYCHUS U MaTepHaa.

WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBIICHHS TPU TOCTOSSHHOM
HaIpsKECHUU.

[Ipsimoe u3mepenue DJC. KopoTkoe 3amblkaHUE TaJIbBAHUYECKOTO 3JIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHUS.



Cnioco0OsI coeqHEHUST UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CHJIBI TOKa
B LIEIIY.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CHIIBI TOKa
B LICIH.

HccnenoBanue 3aBUCMMOCTH TOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OJleKTpUYecKass MNPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONpPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

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

DNEKTPUUECKUH TOK B 3JIEKTPOJIMTAX. DJIEKTPOIMTUYECKAs AUCCOLMALMS. DJIEKTPOIIU3.
3axonbl Dapazest ISl 3JIEKTPOIH3A.

OneKTpuueckuii TOKk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pasznuynble TUIIBI caMOCTOATENbHOTO pa3psaa. Momnus. [Inazma.

TexHuueckue yCTpOHCTBa U INPAKTHUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbl,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHUOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIM, BBIIUIABKA AIIOMHUHUS, 3JEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIIUTOB.

3akoHsbI 2nekTponunsa dapanes.

M ckpoBo# pa3psa v NPOBOAMMOCTS BO3AYXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HabGnronenue anexrponusa.

W3mepenue 3apsiia OJTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl u3Mepenust (U3MUECKUX BEJTMYUH C UCTOIb30BAaHUEM aHAIOTOBBIX M IIU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuyuH. OlleHKa TpaHuIl
MIOTPEUIHOCTEM.



[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, WCCICNOBAaHUM 3aBUCUMOCTEH  (HU3UIECKUX
BEJIMYMH, MPOBEPKa MPENJIOKEHHBIX THIOTE3 (BBIOOp M3 paboT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

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

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

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

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalolel  cpeapl,  yTUIM3alus
OMOOPraHMYECKOTO TOIUTMBA ISl BHIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPIHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: nipeoOpa3oBaHue IBUKECHHUM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOJH30BAHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHUs, MapoBas TypOWHA, OBITOBOW XOJOAMJIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30paA3PSIAHBIC JTAMITBI, TOTYITPOBOHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 KUIIACC

Pa3nes 4. dnekTpoamHamMuka.

Tema 4. Maznumnoe none.

B3anmoneicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
BekTop marHuTHOM MHAyKIMH. [I[puHIMN Cyniepno3nnuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WHIYKIUU.

MarautHoe 1oJjie IPOBOJAHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KATYIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnuTHoe nose B Beniecte. @eppoMarHeTHKy, napa- U JMaMarHeTUKH.



TexHHUYECKHME yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: NPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTEIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KapruHa nMHHMH MHAYKUMM MarHUTHOIO IO IOJIOCOBOIO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

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

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BrkKEHUs MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTOopa MarHuTHOM MHAYKIMH. DJ1C
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTh. Karymika WHAYKTMBHOCTM B IL€NM IOCTOSHHOIO TOKa. SIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIUTA OT JJIEKTPU3ALMH TN IIPU ABUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON MHTYKIIUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIMM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKA.

IIpaBumno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBrieHME CAaMOMHIYKIINH.

Hccnenoanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne NHAYKIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka MojieNr AIIEKTPOMArHUTHOTO T€HEpaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe oOmucaHue (3aKOH  COXpPAHEHHS  MEXaHWYECKOW »Hepruu). BriBojg
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

Ammumatyna u ¢dasza xonebanuii. CBsI3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEIIMYMHBI C
aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

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

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXammuX KOJIeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM IMpPYXHHE C IIeNbI0 (OPMUPOBAHUS
MPEJICTaBICHHUA 00 UcaTbHON MOJICIN TIPY)KHHHOTO MasTHHUKA.

3aKOH COXpaHEHHsI SHEPTUHU NIPU KOJIeOaHUAX rpy3a Ha MPYKHUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

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

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomaznumnsle Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKoH COXpaHEeHHsI SHEPTUHU B UA€aTbHOM KOJebaTeIbHOM KOHTYPE.

3aryxaromuye DJIeKTPOMarHUTHbIE KojeOaHus. BBIHYXICHHBIE IJIEKTPOMATrHUTHBIE
Kosie0aHusl.

[lepemenHbIil TOK. MOIIHOCTH TEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON opMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

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

Wneanvubiii Tpancdopmatop. [Ipon3BoacTBo, mepeaada U mOTpedIeHUE dIEKTPUIECKON
SHEPTUH.



OKOJIOTUYECKUE PHUCKU IIPU NPOU3BOJCTBE JJIEKTPOdHEpruu. KynbTypa MCHOIB30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

TexHudyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JJIEKTPUYECKUN 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BriHyX/1eHHBIE CHHYCOHIATbHbBIE KOJIEOaHMUS.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Wzyuenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEeIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTyILKY U PE3UCTOP.

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUEe, HTeppepeHns U udpakius.

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

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

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

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

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAOLIEH Cpeabl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBHBIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoCTPaHEHHE MOMEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHUE.

HabmioneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMH
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUECHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

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

Otpaxkenue cBeTa. 3akoHBI OTpaxeHus cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

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

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

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNs IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIMH3OM.

Xox ny4a, IpOUIEALIEro JIMH3Y 0]l TPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

Ontuueckue npubopsl. Paspematomnias cnocoOHOCTh. ['71a3 Kak onTUYecKast CUCTEMa.

[Tpenensl IPUMEHNMOCTH T€OMETPUYECKOMN ONTHUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEpP(QEpEHIMOHHON KapTHHE OT JBYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHHueckne YCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JyIa, IEePUCKOI,
dboroanmapaT, MHUKPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETICHHE ONTHUKH, BOJIOKOHHAS
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB Yepe3 MJIOCKOMAPAIIEIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTA.

Hab6nronenue natepdepeHIinm creTa.



HaOnroneHue 1BETOB TOHKHX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

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

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n3o0paxeHus B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakunu, MHTEpHEpeHIUN U NOJSIpU3alUH CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

W3yuenne naTephEpEHINH Ja3epHOTO U3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

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

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

['paHuLIbl IPUMEHUMOCTH KJIacCMUeCKOM MexaHuku. IlocTymarel cnenuanbHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM — uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKOM YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPTUs MOKOSL.

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

YyeHn4eckuit HKCIIepUMEHT, 1ab0opaTOpHbIE pabOThI, TPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (1Mo gororpagusmM TpeKkoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE).

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil 0yaiusm.

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

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

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

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO MOMIOMIAIOIIYI0 M
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvaa BosnHbl 1e bpoing u pa3mepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTuipl.  KOpmycKymnsipHO-BOJHOBOW  Tyaiu3M.
Judpakius 37eKTPOHOB HA KpHUCTaIaX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

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

Hemoncmpayuu.

®dotor(hdeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

WccnenoBanue 3aBUCUMOCTU COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

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

Tema 2. @usuka amoma.

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

[Tocrymarel Bopa. M3nydenne u mormomeHue GOTOHOB MPH TEPEXOje aromMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3TyueHue ceera. Jlazep.

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

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKMuUKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

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

Hyxnonnas moxens simpa ['eiizenoepra—Banenko. 3apsia snpa. MaccoBoe 4ucio siapa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITy4yeHue.

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

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

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

MeToapl perucTpalyy U UCCIIeI0BaHMsI JIEMEHTAPHBIX YaCTHII.



DyHIaMeHTAIbHBIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI W JeNTOHBI. [IpenacraBienue o
CranpaprtHoil Moaenu. KBapk-TitooHHast MOJENb apPOHOB.

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

EnunctBo duznyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHOMuHU. IIpukinagHOoe W MHUPOBO33PEHUECKOE 3HAUYECHHE
actpoHoMud. [IpUMEHMMOCTh 3aKOHOB (GU3WUKU Ui OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00BEKTOB.

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

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUJUMOE JBUKECHHUE.

ConneuHas cucrema.

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

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOH 10OCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOoLMH COJIHLIA U 3BE31. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiuku u kBa3apbl. YEpHbIE ABIPHI B sApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHUE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUN [UId OINpelesieHUs] IOJIOKEeHHsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Habmonenus B Teneckon JIyHbl, Iu1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEINIbHbIE  MOTPEIIHOCTH  H3MepeHud  ¢usnueckux BenuyuH. OleHka TpaHuULl
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 padOT, OMUCAHHBIX B TEMATHUECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NnoOBTOpPEHHUE.

OO6oOuieHne W cUCTeMaTH3alMsl  COJAepKaHMs — pas3/ieloB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUANbHON TEOpUU OTHOCHTENbHOCTHY», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku m acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pPOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOIIEH,
OOBSICHUTENIBHOM M MIPOTHOCTHYECKON (DYHKIMI (PU3NUECKO TeopuH, poib (PU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kitacce ocymiecTBisieTcs ¢ yuéTom
COJICPIKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, Qu3nMdeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOIeHUE,
IKCIIEPUMEHT, MOJICTTUPOBAHIE, MOICIh, H3MEPECHHE, TTOTPEITHOCTH U3MEPEHUH, H3MEPUTEITHLHBIC
npuOopsI, IU(poBas 1ad0paToOpHs.

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

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

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTaJIMYecKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOMN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghus: MarHuTHBIC TIOTIOCA 3EMIIH, 3aJIC)KW MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusn: npuMeHEHNE TOCTOSHHBIX MarHUTOB, AJIEKTPOMATrHUTOB, IEKTPOABUTATEND
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaauONPUEMHUK, TEIIEBU30p, aHTeHHa, TeinedoH, CBU-neus,
yIbTPa3ByKOBasi IHArHOCTHKA B TEXHUKE, MPOEKIIMOHHBIA amnmapar, BOJIOKOHHAs OITHKA,
conHe4Has Oartapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMUYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DuU3uKay J0JKHBI OTpaXxaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSAM POCCHICKOro  OOIIecTBa,
pacuMpeHre *XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTb TPAXKIAHCKOW MO3MIMU OOYYArOIIErocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

e MPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIUSAMHU U Ha3HAUEHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM JECATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOMN Ipa)K1aHCKOW UAEHTUYHOCTH, IATPUOTU3MA;

e IICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI0 BOCIIMTAHHUSA:

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

e CINOCOOHOCTH OLIEHHMBAaTh CUTyallUI0 W TPUHUMATh OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM 4HCIE B
JEATEIIBHOCTH YUYEHOTO;

e 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHUSA:

e OCTETHMYECKOE OTHOLIEHHWE K MHpPY, BKJIIOYAs O3CTETUKY HAy4yHOTO TBOPUYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpPEC K pa3IuyHbIM cepaMm MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peann30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSHKEHNHU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOpMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

e IUIAHUPOBAHUE M OCYLIECTBIIEHUE JIEUCTBUN B OKPY)KAIOIIEH Cpelle HA OCHOBE 3HAHUSA
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



pacIIMpeHHre OIbITa JEATEIHPHOCTH 93KOJOTHYECKONW HANpaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU TI0 (DU3HKeE.

IHMEHHOCTU HAYYHOI'0O IIO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;
OCO3HAHUE IIEHHOCTHM HAyYHOM JEeATEIbHOCTH, T'OTOBHOCTH B MPOIECCE H3YUYCHUS
GU3MKK  OCYIIECTBIISATH  NPOEKTHYKD U HCCIEAOBATEIbCKYIO  JIEATEIBHOCTh
WHAUBUIYaAJIbHO U B TPYyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOSITeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI AEITEIBHOCTH, 3a1aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
SABJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaibHbIX U HEMAaTEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YyJbTATOB LIEISM,
OLICHUBATh PUCKHU MOCIEICTBUI JAESITEIBHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSX PpPEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbIe ncciaenoBaTenLCKHe 1eliCTBUA.

BJIa/IETh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U MeTOAaMH (PU3HUECKON
HayKH;

BJIQJICTh HABBIKAMH Y4YEOHO-UCCIICOBATEILCKON W IMPOCKTHOH JEATCIILHOCTH B
obmactu (U3MKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHbHOMY TOUCKY
METOJIOB pEeLIeHUs 3a7a4 (PU3UYECKOTO COJCpKaHUS, NPUMEHEHUIO Pa3TUYHbBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMH JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJIEICTBEHHBIC CBSI3U M aKTyallU3UpOBaTh 3aJady, BbIJIBUTaTh
runore’y e€ pelieHus, HaxOIUTh apryMEeHTBl JUIS JIOKA3aTelhCTBA CBOHMX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJE pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHON NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTh 3HAHUS M0 (PU3MKE B IPAKTHUECKYIO 00IACTh KUZHEACSITEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC IOXObI U PEIICHHUS,



CTaBHUTb HpO6J’I€MBI " 3a71a4u, JOITYCKAIHNE aJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIQJICTh HABBIKAMHU mMONy4deHHs wuHpopMamuu (HU3HYECKOTO COICpKAHUS U3
HUCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSTEIIBHO OCYIIECTBIATh IOWCK, aHAJU3,
CUCTEMATH3allMI0 M HMHTEPIpETalnio HHOOPMALMKA pa3jIMYHbIX BHIOB H (GopM
MIPEICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX H JTHYECKUX HOPM, HOPM HH(DOpPMAIMOHHOM
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MYECKOTO COJCP)KAHUS B pPa3IMUHBIX (opmarax ¢ y4éToM
Ha3Ha4YeHWs WHQPOPMAIMU W IEJICBOW ayJUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMYy
MIPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

OCYIIECTBIISITH OOLICHHE HAa ypoKaxX (PU3UKU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IUKTHL,
pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAUBUIYaTbHON PaOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUM ¢ yU€TOM OOILIUX HHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenessiTb POiu C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHWBATh KauyeCTBO CBOETO BKJIaJa M KaXJOr0o Yy4YaCTHMKA KOMAaHJbI B OOIIWA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLIEHUBATH UJEHU C IO3ULUA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JEATEIbHOCTh B 00JACTH (PU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PEILIEHUS] pAaCYETHBIX M KaUE€CTBEHHBIX 3a7ad, IUIaH
BBITMIOJTHEHUS MPAKTUYECKOW pabOThl C yU€TOM HMMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOI0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelIeHHE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIMUA B 00IacTu (U3UKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

J1aBaTh OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU IIO3HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOT'O PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHHUS 110 UX CHUXKCHMUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATECIBHOCTH;
IpUHUMATh ce0sl, TOHMUMasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAJIU3€ PE3YJIbTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nponecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IPOrpaMMbl MO (U3MKE IS
YPOBHS CpeHero ooiiero o0pa3zoBaHus y 00y4yaroluXcs COBEPUICHCTBYETCS IMOLMOHAIBHBIN
WHTEJUICKT, MPEIoIaraomuii copMupoBaHHOCTD:

CaMOCO3HAHHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh ITIOHMMAaTh CBOE HMOILMOHAIBHOE
COCTOSIHUE, BHJICTh HAIPABJICHHS Pa3BUTHsS COOCTBEHHOW ASMOLIMOHAIBHON cdepsl,
OBITH YBEpEHHBIM B cele;

CaMOpETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TIOBEICHHE, CIIOCOOHOCTH  QJaNTUPOBATBCS K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPBITHIM HOBOMY,
BHYTPCHHEH MOTHBAIlUH, BKIFOUAIOIICH CTPEMJICHHE K JOCTIKECHHIO IENIU U YCIIeXY,
ONITHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MCXO/ISI U3 CBOMX BO3MOXKHOCTEH;
OMIATHH, BKIIOYAIOIICH CITOCOOHOCTh IMOHMMATh 3MOIMOHAILHOE COCTOSIHHE JIPYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUU OOINEHUS, CIOCOOHOCTh K COYYBCTBHIO U
COIEePESIKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, MIPOSIBJIATh MHTEPEC U pa3pernarh KOH(DIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI

K xoniy o0yuenust B 10 knacce npeIMeTHbIC pe3ybTaThl Ha YIIyOJIEHHOM YPOBHE JOJKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCSl YMEHUI:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLMAIBHOW M 3TUYECKOH cepax NesTeIbHOCTH YelOBEKa, POJib U MECTO (PU3HUKH B
COBPEMEHHOM HAay4YHOU KapTHHE MHpA, 3HAYCHUE ONUCATEIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHWKH, MOJEKYJISIPHOM (PU3MKM M TEPMOJMHAMMKH, POJb (PU3UUECKOU
TEOpHH B ((OPMUPOBAHUHU NPEACTABICHUN O (U3NUECKON KapTHHE MHPA;

pa3iauyaTh yCIOBUS NPUMEHHMOCTH Mojened (u3MYeckux Tel U IPOILECcCOB
(sIBJIEHUI): MHEpIMANIbHAS CUCTeMa OTCUETa, a0COJIFOTHO TBEPOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JIBWXKEHHE, CBOOOJHOE TajeHue, abCOMIOTHO ympyras
neopmanusi, abCOMIOTHO YNPYroe u abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU
ra3a, JKUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsAJl, OTHOPOJHOE JIEKTPUUYECKOE T0JIE;



paznuyaTh ycloBUs (TpaHMIBI, OOJACTH) TPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHAAMEHTATbHBIX 3aKOHOB W OTPaHUYCHHOCTHh
UCTIOJIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBACHATH MEXAHUYECKHUE TPOIECCHl M SIBICHHUSA, HUCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKHU (OTHOCHTEIBbHOCTh MEXaHHYECKOIo
JBWDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIIKEHUS, MpeoOpa3oBaHuUs
[anuness s CKOPOCTH M TNEpEeMEIIeHHUs, 3aKOHbl HbIOTOHA, MPHHLIKI
OTHOCUTENIbHOCTH [ anuies, 3aKOH BCEMHPHOTO TSATOTEHHUS, 3aKOHbI COXpaHEHUs
UMIyJbCA M MEXAHWYECKOM SHEpPruu, CBA3b pabOThl CHIIBI C H3MEHEHHEM
MEXaHUYECKOW HHEepruu, YCIOBHS paBHOBECHS TBEPAOTO Tela), MpH ITOM
UCTOJIb30BaTh ~ MAaTEeMAaTHYeCKOE  BBIPAKEHHE  3aKOHOB,  YKa3bIBaTh  YCJIOBUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: Ipeobpa3zoBanuil ["anuies, BTOporo u TpeThero
3akoHOB HbI0oTOHA, 3aKOHOB COXpaHEHUs UMITYJIbCa U MEXaHUYECKON SHEPruH, 3aKOHa
BCEMHPHOTO TATOTCHUS;

AQHAJTM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLECCHl M SBJICHUS, UCIOIB3YsI OCHOBHBIC
nonoxkeHuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOJAMHAMUKH (CBA3b
JABJICHUS UJICATHHOIO ra3a co CpeiHel KHHETHUECKOM YHEPruel TerI0BOro ABUKCHHUS
U KOHIICHTpalMeH ero MOJIEKYJ, CBs3b TEMIIEPATyphl BEIIECTBA CO CpEeIHEH
KAHETHYECKOW HHEPIrUell TEeIUIOBOTO JBW)KCHUS €ro 4YacTUIl, CBS3b JIaBJICHUS
UJCabHOTO Ta3a C KOHIEHTpaluedl MOJEKYyl U ero TeMIepaTypoil, ypaBHEHHUE
MenneneeBa—Kinamnelipona, mepBblii 3aKOH TEPMOJWHAMHUKU, 3aKOH COXpaHEHUs
DHEPTUM B TEIUIOBBIX IMPOIECCaX), TPU OSTOM HCIOJNB30BaTh MAaTEeMAaTHYECKOE
BBIPO)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHHMOCTH YypaBHEHHs MeHpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBICHUS, UCIOIb3Yysl OCHOBHBIC
TIOJIOKEHHS M 3aKOHBI JIEKTPOAMHAMUKH (3aKOH COXPAaHEHHS DJIEKTPUIECKOTO 3apsija,
3akoH  KynoHa, TOTEHIIMAIBHOCTH  DJIEKTPOCTATHYECKOTO  TOJIsl,  MPUHIIUI
CYNEPIO3UIMH AIEKTPUUYECKUX TOJIEeH, MPH 3TOM YKa3bIBas YCJIOBHUS NMPUMEHUMOCTH
3akoHa KynmoHa, a TakXe MPakTUYECKH Ba)KHbIE COOTHOIICHUS: 3aKOoHbI Oma s
y4acTKa LENU U U1 3aMKHYTOM 2JIEKTPUYECKOU 1ienH, 3akoH J[xoynsa—JIeHna, npasumna
Kupxroda, 3akonsr dapazes s 371eKTposin3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMUMHBI: MEpeMEIIeHHUE,
CKOpPOCTh, YCKOPEHHE, UMITYJIbC TeJla U CHUCTEMBI Tell, CUJIa, MOMEHT CHJIBI, 1aBJICHHUE,
NOTEHIMATbHAs DHEPTUs, KWHETHYeCKas SHEprusi, MeXaHWdeckas dSHeprusi, padora
CWJIbI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIa TSKECTH, CUja YINpPYrocTH, CHia
TPEHUs, MOLIHOCTb, SHEPIUs B3aMMOAECUCTBHS Tesa ¢ 3eMiIEN BOIM3U €€ IOBEPXHOCTH,
SHEprus ynpyro pgedopmamuu MOpPYKHHBI, KOJMYECTBO TEIUIOTHI, aOCOJIIOTHAsS
TeMIeparypa Tena, paboTa B TEPMOJMHAMHUKE, BHYTPECHHSS HSHEPrHs HICATLHOTO
OJIHOATOMHOTO Ta3a, paboTa HJealbHOIO ra3a, OTHOCHTENIbHAsI BIIAXKHOCTh BO3]yXa,
KIIZI wmpeanbHOTro TEMJIOBOTO JABHraTels; 3JEKTPHUUECKOE TI0JIe, HampsKEHHOCTh
AIIEKTPUYECKOTO MO, HANPsHKEHHOCTh MOJS TOYEUHOTO 3apsifa WK 3apsHKeHHOTO
mrapa B BaKyyMe U B JIUDJIEKTPHKE, MOTEHIMAJ JIEKTPOCTATHYECKOTO OIS, pa3HOCTh
MOTEHIINAJIOB, JJIEKTPOABIKYINAs CHJIa, CHJIa TOKa, HANpsHKEHHWE, MOIIHOCTH TOKa,
ANIeKTpUYecKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTHBIIEHHE y4yacTKa LENH ¢
MOCJE0OBATENbHBIM M HapayIeIbHBIM  COEIMHEHHEM  PE3UCTOPOB,  DHEPTHUs
AIEKTPUUYECKOTO MOl KOHJIEHCATOoPa;



OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MYECKUX  SBICHUNA: MEXaHUYECKOE
JBUKEHHE, TEIUIOBOE JBM)KEHHE YaCTHI] BEILIECTBA, TEIUIOBOE pPaBHOBECHE,
OpOyHOBCKOE JBIKEHHE, TU(PYy3Hs, HCIapeHHe, KUIIEHUEe M KOHICHC AU, TUIaBICHUE
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
SKBUIOTEHIMAIBHOCTD IIOBEPXHOCTH 3aPSHKEHHOTO ITPOBOJHUKA;

IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BEIMYUHBI OT JPYroul C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(GUKCUpOBaTh pPe3yJabTaThl MOJYYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BUJE
rpa¢uKoB C Y4ETOM aOCOIIOTHBIX IMOTPELIHOCTEH W3MEpPEHMH, JAenaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIEI0BaHuUs;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYMH, NPH 3TOM BBHIOMPAThH
ONTUMAJIBHBIA METOJ M3MEpPEHMs], OLICHUBaThb AaOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHU;

IPOBOAMTH  OMBITHI [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl: IJIAHUPOBATh
IKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAJIBHYIO  YCTAaHOBKY,  aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIbTAThl U JA€JIaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOuroiaTh MpaBuiia 0€30IacHOr0 TpyAa IMpH MPOBEACHUU HCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-MCCIEN0BAaTEIbCKOW M IPOEKTHOM
JESTEIbBHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOIO
000pyI0BaHus;

pewmiatb pacy€THbIE 3aJaud C SBHO 3aJaHHOM M HESBHO 3alaHHON (usnuyeckon
MOJIEJIbIO: HAa OCHOBAaHMM aHalM3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pu3MUecKoit
MOJIeNI, OTBeyalomeld TpeOOBaHUSAM 3aJadd, TNPUMEHATH (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTyJNaThl  (PU3MUECKUX TEOpUl NpU  HCHOJIb30BAHUHU
MaTEMaTUYECKUX METOJOB PpELICHWs 3ajJad, IMPOBOAUTH PAcUYEThl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIW3MPOBATh pE3yJbTaThl W KOPPEKTUPOBAaTH METOMAbI
pelIeHus ¢ y4ETOM MOJy4YEHHBIX PE3yIbTaTOB;

pelaTh KaueCTBEHHbIE 337a4l, TpeOyromue MpUMEHeHNUs 3HaHUN U3 pa3HBIX pa3/ieioB
Kypca (QM3MKH, a TaKKe HMHTErpalMd 3HAHUM U3 APYruX NpPeAMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIa: BBICTPAMBATh JIOTMYECKYIO IEMOYKY PACCYKICHUH C OMOpOil Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSICHEHHUS OCHOBHBIX MPUHILUIIOB pabOThI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUECKUX MPOIECCOB,;
PUBOJIUTH MPUMEPHI BKJIaa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOLIEr0 MHpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM W  MPOM3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJOBEKa, CBSI3aHHOM ¢ (U3MUEeCKHMMM TpolleccaM, C TO3HMIMH
9KOJIOTHYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAHNH, a TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHIKEHUN HAYKU H
TEXHOJIOTUH JUIs JabHEHIIIEro pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

IMPUMEHSTH pa3IM4HbIe CIOcOObI paboThI ¢ HHPOopMalueil GU3NIECKOro coaepKaHus ¢
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM Ui  IIOUCKa,
nepepaboOTKU M TpeAbsABICHUS Y4eOHOW M HAydHO-TIOMYJISApHOH HHGMOpMAIUH,
CTPYKTYpPUPOBAHUSI W MHTEpPHpPETAlUd HHPOpPMAIUK, MOJYyYEHHOW H3 PA3IUYHBIX



MCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTY49aeMyl0 HHPOPMAIIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMW, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA HHPOPMALIUHY;

NPOSIBIIAITh  OPraHU3allMOHHBIE W TIO3HABATEIFHBIC YMEHHS CaMOCTOSTEIBHOTO
NpuOOpEeTeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBHIMOJIHEHUS IPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymnmbl, palHOHAIBHO pPACHPENENATh MAEATEIBHOCTh B HECTaHAAPTHBIX
CUTYaIMsIX, a/IeKBaTHO OLIEHUBATH BKJIAJl KaXIOTO U3 YYaCTHUKOB TPYIIIBI B PELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CIEIUATIBHOCTSAM (PU3UKO-TEXHUYECKOTO MPOQHUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJOTHYECKOH, COIUAIBHOH U
ITHUYECKON cdepax AesTeIbHOCTH YellOBeKa, pojib U MECTO (PU3MKU B COBPEMEHHOMN
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOM IEATEIBHOCTH YEJI0BEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CHCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON (PYHKIMH (u3ndecKoit
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAaHTOBOU
bu3uku, posnb GuU3MUECKol Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTUHE MHUpa, MECTO (PU3MUECKOM KapTUHBI MHUpPa B OOLIEM psJy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IIPUPOJE;

pasinyath yCJIOBHUS MNPUMEHUMOCTH Mojened (u3nyeckux Tel U  IPOLECcCOB
(ABNEHMI): ONHOPOJHOE AJIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHMYECKHE KOJIeOaHMs, MAaTeMaTHYEeCKUH MasTHHUK, HA€aIbHBIA MPYXUHHBIA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCANIbHBIN KOoleOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOI'O /ipa U KBAHTOBOW MOJIEIIU CBETA;

pasnnyath YCJIOBHUS (TpaHMIbI, O00JAacTH) HPUMEHHMMOCTH (U3UYECKUX 3aKOHOB,
MOHMMAaTh BceoOUIMIl XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCH U SIBICHUS, UCIONb3YS
OCHOBHBIE TIIOJIO)KEHHMS W 3aKOHBI DJIEKTPOAVMHAMUKA M CHELUUAIbHOM TEOopUHU
OTHOCHUTENIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHiia, 3akoH »JJEKTPOMArHUTHOW WHAYKIWHU, mpaBwio Jlenna, cBsa3p JJC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOM LEMH CO CKOPOCTbIO M3MEHEHUS CHUIIBI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIB3Ys IMOJ0KEHUS
KBaHTOBON (u3uku (ypaBHeHHE DHHIITEWHa A Qorodddekra, MepBblii U BTOPOM
nmocTynaTel bopa, MpuUHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3aps0BOI0 U MacCOBOIO YUCEI U DHEPIMU B AJEPHBIX PEAKLUUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

ONKCHIBATh (PU3UUECKHE MPOIECCHI U SIBICHUS, UCIIOJIb3Ys BEJIMYUHBI: HANPSKEHHOCTD
JJEKTPUYECKOTO  TOJIA, HOTEHIHUANI  3JIEKTPOCTATHYECKOrO0  IOJs,  Pa3HOCTh
NOTEHLIMAJIOB, 3JIEKTPOJBMKYIAs CHUJIA, MHIAYKIUS MarHUTHOIO IIOJS, MarHUTHBIN



IIOTOK, cwia Amnepa, WHAYKTHUBHOCTb, 3JIEKTPOABMKYILAs CHJIA CAMOWHIYKIIHH,
SHEPrusi MAarHUTHOTO TOJII TTPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, MTOJHAS
SHEPTUsl, SHEPTHs TTOKOSI CBOOOIHON YaCTHIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apAll apa, SHEPTHs CBS3M SAPa;

OOBSACHATH OCOOCHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AIIEKTPOMAarHUTHAs
WHAYKIIHS, CAMOUHIYKIIUS, PE30HAHC, HHTep(DEepEHIUS BOIH, TUPPAKIUS, TUCTIEPCHUS,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii apdekrt (dhororddekr), anbda-
u Oera-pacmaabl  sijep, ramMma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

ONpEeNeNsATh HAIlpaBJICHUE WHIAYKIIMM MAarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHJIbI
Awmriepa u cuinbl JlopeHna;

CTpPOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUMTBIBATh €r0 XAPAKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHATHS, TEOPUU W 3aKOHBI JJIs
aHamm3a W OOBSCHEHHS (PU3MUYECKUX TMPOLECCOB, MPOUCXOMANIMX B 3BE3HAX, B
3BE3AHBIX CHCTEMaX, B MEXKralaKTH4YeCKOW Cpele; HBIKEHUs HeOeCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

IPOBOJUTH HCCIICAOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3YIIbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (PU3UYECKMX BEIMYUH B BHAE TpaduKOB C Y4ETOM
a0CONIOTHBIX ~TOTPEIIHOCTe HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
UCCJIEIOBAHUSI;

MPOBOJNTh KOCBCHHBIC HM3MEPCHUs (PU3NYCCKUX BEIMYWH, IMPH ITOM BBIOMPATH
ONTUMATBHBIA METOJ HM3MEPEeHHs, OILEHUBATh aOCONIOTHBIE U OTHOCUTEIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITBI MO TPOBEPKE TMPEIJIOKEHHOW THUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  coOMpaTh  JIKCIIEPUMEHTAJIbHYI0  YCTaHOBKY,  aHaJU3UpPOBATh
MOJIyYeHHBIE PE3YIbTAThl U J€aTh BBIBOJI O CTATyCE MPEAJIOKEHHON TUIIOTE3bI;
ONUCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIECJOBAHUNA B paMKax
y4eOHOro SKCIIEpUMEHTA, MpaKTUKyMa U y4eOHO-MCCIIEI0BAaTENbCKOW M MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAaHUEM HW3MEPHUTENBHBIX YCTPOWCTB M J1aOOPATOPHOTO
00opyI0BaHus;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbIO: HAa OCHOBAaHMM AaHalM3a yCJIOBHsS BbIOMpaTh (PU3MUECKHE MOJEIH,
OTBEUalolie TPeOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNaThl (PU3NYECKUX TEOpUN TPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJIOB
pemieHusl 3ajad, TMPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
aHAJTM3UPOBATh PE3yJAbTAaThl W KOPPEKTUPOBATh METOJbI PEHICHHS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7au, TpeOyIoIIe MpUMEHEHUs 3HAHUA U3 Pa3HbIX Pa3/eioB
Kypca GU3MKH, a TakK)Ke€ WHTETpalMd 3HAHWW W3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYKICHHH C OMOpod Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHHUS,

UCIIONIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;



MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNUCKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIErO0 MHUpPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHi;

aQHAIM3UPOBAaTh U  OLIEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpoLlecCaMH, C TO3ULIUN
IKOJIOTMUYECKOIN 0€30MacHOCTH, IIpeICTaBICHUN 0 paloHaIbHOM
[IPUPOJIONIOIB30BAaHUM, a TAaKXKE pPa3yMHOM HCIOJIb30BaHUM JIOCTHIKEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IIeCTBa;

MPUMEHSTh pa3IM4HbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIIMOHHBIX ~ TEXHOJOTHH, TpPH  STOM
UCTIOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTMM  JUIi  IIOWCKa,
nepepaboTKu UM TMpeabsBIeHUS Y4eOHOM U Hay4YHO-MOMYJSpHON HHOpManuu,
CTPYKTYpPUPOBAaHUS W HMHTEpPHpeTaluud HHPOpPMALMM, NOJYyYEHHOW U3 pPa3IUYHBIX
MCTOYHUKOB, KPDUTUYECKH aHAJIM3UPOBATh IMOIydIaeMyt0 HH(POPMAIIHIO 1 OLEHUBATD €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK U Ha OCHOBE aHaU3a
UCTOYHUKA UH(OpMaIUY;

NPOSBISATE OPraHU3ALMOHHBIE M TO3HABaTeNbHbIE YMEHHUS CaMOCTOSITEIILHOTO
IpUOOpPETEHUs] HOBBIX 3HAHWW B IPOLECCE BBINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
UCCIIEIOBATEIBCKUX PadoT;

paboTaTh B TpyHIe C WCHOJHEHHUEM PA3IUYHBIX COLIMATIBHBIX POJICH, IIIAHUPOBATH
paboTy TpYMIbI, pPAlMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYalUsX, aJlcKBaTHO OLIEHMBATh BKJIAJ KaXKIOI0 U3 YYaCTHUKOB I'PYIIIIbI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

OPOSBIATE MOTHUBALMIO K Oynymed mpodecCHOHATbHOW — JEATENBHOCTH IO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO TPOdUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTnueckue
n/m NMpOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
. bubmuorexa [JOK
1.1 Hayunslit MeTO1 TO3HAHUS TIPUPOJIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
bu6mmorexa [IOK
21 | Kuremarnxa 10 ! 0 hitps://m.eds00.ru/f16b68d7
bu6nmoreka [IOK
22 Auraiica 10 0 0 https://m.edso0.ru/f16b68d7
. bubnuotexa [JOK
23 Cratiica TBEpAOTO Tena > L 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 0 https://m.edsoo.ru/fL6b68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 0 https://m.edsoo.ru/fL6b68d7
bu6nmoreka [JOK
2 T .T 2
3 epMoarHaMHuKa. TerIoBble MaTUHBI 0 0 0 https://m.edsoo.ru/fL6b6847
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33 Arperartnble cocTosiHus BemecTBa. Da3oBeie 14 0 bubnmoreka [JOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Wroro no pazueny 49
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
41 UICKTPHHECKOE H011e 24 0 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 24 0 https://m.edsoo.ru/FL6b68d7
bubmuorexa [JOK
43 ToKit B pasmiribIx cpesax 0 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
>1 DUSHIECKHI MpaKTHIYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6mmorexa [IOK
PesepBHoe Bpems 10 0 https://m.edsoo.ru/f16b68d7
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11 KJIACC

Kosau4yecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
11 Marmutioe o 14 0 0 https://m.edsoo.ru/39859¢ef1
bu6mmorexka [IOK
12 DJIeKTPOMATHHTHAS MHIYKINA 13 1 0 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWS U BOJIHBI
bubmuoreka [JOK
2.1 MexaHndeckue KojieOaHus 10 0 0 https://m.edsoo.ru/39859f1
bu6mmorexa [IOK
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 1 0 https://m.eds00.ru/39859ef1
53 MexaHn4ecKue U 3J1€KTPOMArHUTHbIE 10 1 0 bubnnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 L 0 https://m.edso0.ru/39859ef1
Hroro 1o pasneny 60
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcnoBrl CTO 5 0 0 bubmorexa HOK

https://m.edso00.ru/39859ef1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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Wroro no pazueny 5
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 KopmyckysipHO-BOJTHOBOM JTyallu3m 15 0 https://m.edsoo.ru/39859f1
bu6mmoreka [IOK
42 r3iia aona > 0 https://m.eds00.ru/39859¢f1
43 ®u3nka aTOMHOTO S1/Ipa ¥ JIEMEHTAPHBIX 5 0 bubnmoreka [JOK
' YaCTHUIL https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Paznea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
bu6mmoreka [IOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12 0 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pasnen 6. PUSHUECKHUM MPAKTUKYM
. bubmuorexa [JOK
61 DusIECKHi MpakTHIyM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Pa3znen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus u 00001ICHIE
MIPEAMETHOTO COJEP>KAHMS U OIIbITa bubnnoreka [JOK
7.1 . 15 0
NEeSATETLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Wroro no pazueny 15
PeszepBHoe Bpems 10 bubmorera [JOK

https://m.edso00.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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMECHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIOE
TEJI0, UJICATBHBIN ra3; MOJAEIU CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEll,
TOYCUHBIN AJICKTPUYCCKUI 3apsij] — MPU PEIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacno3naBate ¢usnveckue sBIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KMUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUuEe o0bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHMSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIOb3Ysl (PU3NYECKUE BETHMUUHBI:
KOOpPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTb, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOUIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (M3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HAa4YeHMs] W €IWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3NUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YS (PM3MUECKHUE BETUYMHBL: JaBJIEHUE Ta3a, TEMIepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIS JHEprusi, pabora raza, KO3(QQHUIHUEHT MOJE3HOrO JEHCTBHA
TEIUIOBOTO JBHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS U €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIONIIME MAHHYIO (U3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUUECKUN 3apsill, DJICKTPUYECKOE TMOoJie, HANpPsHKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CUCTEM OTCYETA; MOJICKYJIAPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsiga, 3akoH KyroHa; mpu 3TOM pas3iudvarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOrO PKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH MEXIy (PHU3WYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a MpU MPOBEICHUN UCCIIEIOBaHU B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacuéTHble 3aaud C SBHO 3aJaHHON (U3MUYECKON MOJENbIo,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PHU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanNBATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOHMCKA,  CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHPOpPMALIMK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS U COOIOIACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMSX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

JleMOHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PM3NYECKON KapTHHBI MUpa

11.2

VYuuTbiBaTh TpaHULIBI MPUMEHEHHUS H3YYEHHBIX (PU3MUYECKUX MOJeINeH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPpH pelIeHNH (PU3NUECKHX 3a]a4

11.3

Pacrnio3HaBaTh u3uveckue sBICHUs (MPOLECCHI) U OOBSACHITh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOM (DHM3MKH: 3JIEKTpUUECKas
IPOBOJIUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aWMOJICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAS WHAYKIUS, JCHCTBHE
MarHUTHOTO TIOJS HAa MPOBOJAHMK C TOKOM U JBMOKYIIUICS 3aps,
9JIEKTPOMArHUTHBIC KoJIeOaHHUsI u BOJIHBI, NPSIMOJIMHEHHOE
pacrpoCTpaHCHHE CBETa, OTPaXXCHHE, TMPEIOMIICHHe, HHTep(epeHIIus,
TU(PaKIUs U MOJIIPU3AIUs CBETa, JUCIEPCUST CBETA, (POTOIICKTPUUCCKUI
abdekt (PporodrddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHas WM  HMCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHbIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: MJIEKTPUUYCCKUI 3apsi]], CHIIa TOKa, SJICKTPHIECKOE HAIPSHKCHUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEPUOJl U YacTOTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsl U CHIIA
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JIUH3bI; [PU ONUCAHHUH
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPrusi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHWU TMPABWIBHO TPaKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIINE MAaHHYIO (U3UYECKYI0 BEIHMYHUHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanu3upoBaTh PU3NUECKHUE IPOLECCHI U ABJIECHUS, UCHIOB3Ys (PU3HUECKUE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
NapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpU 3TOM pa3ivyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXEHHWE M ycjaoBHsl  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  TOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth U OMUCHIBATH H300paKeHHE, CO37aBaeMOE IJIOCKHM 3€pPKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJI0KEHHOTO 000pYI0BaHUS, POBOJUTEH OMBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemarte pacuérHple 3ajaund ¢ SBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (HPU3UYECKYI0 MOJECIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATH PEATHHOCTD MOTYYEHHOTO 3HAUCHHS (PU3MUECKOM BEIIMUMUHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJOTMH Ui IIOMCKA, CTPYKTYpPUpOBAHUA,
UHTEpIpeTallui ¥ MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOMYJISIPHOM
UHpOpPMALlMK, MOJYYEHHOM U3 pa3IM4YHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH NOTY4aeMyI0 HH(OPMAIHIIO

OOBSICHATHh MPUHLUIBl JEHCTBUSA MAallMH, HOPUOOPOB U TEXHUYECKHX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MIOBCEIHEBHOMN KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHHEM pa3UYHBIX COIMATBHBIX PpOJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAllMOHATBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupone. HayuHble MeTonbl
ITIO3HAHUS OKPYKaIOLLIEro MHpa. Ponp
JKCIIEPUMEHTa U TEOPUU B IPOLIECCE ITO3HAHMS
IPUPOLL. DKCIEPUMEHT B (PU3HKE

1.2

MogaenupoBanue  (QU3MYECKUX  SIBICHUA |
nporieccoB. Hayunbie rtumnores3bl. ®dusnyeckue
3aKOHBl W TEOpUHU. ['paHMIBl IPUMEHUMOCTH
¢usnueckux 3akoHOB. [IpMHIMI COOTBETCTBHSL.
Porp um wMecro ¢u3uku B (QOPMUPOBAHUH
COBPEMEHHOW HAayyHOH KapTHHBI MHpPaA, B
NPaKTHYECKOH IEeSITENbHOCTH JIIOeH

MEXAHUKA

211

KMHEMATHKA

Mexanudeckoe aBuwxkeHue. OTHOCHUTEITBHOCTh
MEXaHU4YecKoro JBrkeHus. Cucrema oTcuéra.
Tpaexropus

2172

[lepemenienne, ckopocTh (CpeaHsii CKOPOCTb,
MTHOBEHHas CKOPOCTH) u YCKOpEHHE
MaTepualbHOM TOYKM, HMX TMPOEKUUA Ha OCH
cucteMbl koopauHat. ClioKeHue mnepeMeneHuid u
CJI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JIBHKCHUE. I'paduku
3aBUCUMOCTH KOOpPAUHAT, CKOPOCTH, YCKOPEHUS,
IIyTU U MEPEMEIICHUS MaTEPUAIbHON TOYKH OT
BpEMEHU

214

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
nageHus

2.15

2.1.6

Kpusonnneiinoe JIBUKECHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaJTBHOfI TOYKH IO OKPYKHOCTH.
VYrnoBast CKOpoCTh, TUHENHHAsA CKOpOCTh. Ilepron n
yacroTa. LleHTpocTpemMuTeNbHOE YCKOPEHHE

TexHuuyeckue YCTpOﬁCTBa: CIIUAOMCTpP, ABHUIKCHUC
CHapsA 0B, HECTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[TpakTuyeckue paboThl. M3MepeHHe MrHOBEHHOM



2.2

2.3

ckopoctd. MccrnenoBaHME COOTHOILEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXKYTKH BPEMECHH
IIPY PABHOYCKOPEHHOM JBW)KCHHHM C HA4aJIbHOU
CKOPOCTBIO, paBHON Hym0. M3ydyeHue ABMKEHHUSA
LIapHUKa B BA3KOM KUAKOCTU. VI3yueHue NBUKEHMs
Tena, OPOIIEHHOT0 TOPU30HTAIBHO

JUHAMUKA

221

IIpunnun orHocurensHocT ['anunes. IlepBbii
3akoH HprootoHa.  MHepruanbHble  CHCTEMBI
oTcuéra

2.2.2

2.2.3

Macca tena. Cuna. [IpuHnun cyneprno3uuuu cuil

Bropoii 3akon HetoToHa a5t MaTepuanbHOU TOUKH
B nHepuansHoit cucreme orcuéra (MCO). Tpetwii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

224

3aKkoH BCeMHUpPHOro TAroTeHus. Cuiia TsHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

2.2.7

Cwuia ynpyroctu. 3akoH ['yka

Cuna tpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUS U cuiia TpeHus nokos. Koapdunuent
TpeHus. Cuna CONPOTUBIEHUS NPU JBUKECHUU
Tena B KUAKOCTU WJIH ra3e

[TocTymarenpHOEe ©  BpallaTelibHOE JIBUKCHUEC
abCoIIIOTHO TBEPOTO TeNa

2.2.8

2.2.9

2.2.10

MoOMEHT CuJTbI OTHOCUTEIHLHO OCH BpalleHUsI.
[Tmeyo cuitbl. Y CIIOBUSI paBHOBECHS TBEPAOTO TEJla
B ICO

TexHuueckue yCTpOﬁCTBaZ INOAIIMNITHUKH,
JABMKCHUEC NCKYCCTBCHHBIX CITYTHHKOB

[Tpaktnyeckue pabGoTbl. M3ydyeHue ABHIKEHMS
Opycka Mo HaKJIOHHOH IJIOCKOCTH MO/ JieiicTBUEM
HECKOJIbKUX chil. MccrnenoBanue 3aBUCMMOCTH CUIT
YIPYrOoCTH, BO3HUKAIOMIUX B JeOopMHUpPyEeMOit
MpYXUHE U PE3UHOBOM 0Opasle, OT BEJIMYMHBI UX
nedopmanuu. McenenoBanue ycaoBUil paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BPALCHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

231

Nmnynbc  MarepuaibHOM ~ TOYKH,  CHUCTEMBI
MaTepUAIbHBIX  TOYeK. KMmynasc Cuiasl  u
M3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus umiyibca B UCO. PeaktuBHoe
JBUKECHHE




2.3.3

Pabora cuiiet

234 MomHOCTb CHJIBI
935 Kunernueckast »Heprust MarepualbHOW TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas JHEprus. ITorenumanpHas
236 SHEprus ynpyro Ae(GopMHUpPOBAHHOW MPYKHUHBI.
o [MoTeHumanbHas SHEPIHs Tena BOJIHM3H
HOBEPXHOCTH 3eMIIH
[ToreHnuanbHple ¥ HEMOTCHUUAIBHBIC  CHIIBI.
237 CBs3p  paboThl  HENOTEHUUAIbHBIX CHJI  C
e U3MCHCHHEM MEXAHUYECKOH DSHEPrHU CHUCTEMBI
TeJ. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTUH
2.3.8 VYipyrue u Heyrnpyrue CTOIKHOBEHUS
239 Texnuyeckne yCTpOWCTBA: JBIKCHHE DAaKeT,
A BOJIOMET, KOIIEp, MPYKUHHBII MTUCTOJIET
[lpaktnyeckue  paborel.  M3yueHwe  cBs3m
5310 CKOpOCTEH  Tel TMpH  HEYIpyroM  yaape.

HccnenoBanue cBsA3U pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKOM SHEePTUu Tela

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUM

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOW Teopuu. BpOyHOBCKOE IBUKEHHE.
Hudbdyzus. Xapakrep JIBUKEHUS u
B3aMMOJEHCTBYSI YAaCTHI] BELLIECTBA

3.12

3.1.3

3.14

Mogenu cTpoeHus Ta30B, KUIAKOCTEW U TBEPIBIX
Tell U OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE
ITUX MOJIEJIEN

Macca  momekyn.  KommuecTtBo — BemiecTBa.
[TocTostHHast ABoraapo

TerumoBoe paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.15

Monens uneansHoro rasa. OCHOBHOE ypaBHEHUE
MOJ'IGKy.]'IprHO-KHHeTH'—IeCKOfI TEOpHUHU HACAITBHOI'O
rasa

3.16

3.1.7

AOlcomoTHas TemmepaTypa Kak Mepa cpeaHei
KMHETUYECKOM DSHEPruM TEIJIOBOTO JIBH)KCHUS
yactul rasza. [llkama remneparyp KenbBuna

VpaBuenue Knanelipona — MennaeneeBa. 3akoH
JlanbToHa

3.18

["a30BbIe 3aKk0HBI. M30mporiecchl B M€adbHOM Ta3e




C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
n30xopa, nzobapa

3.2

3.3

3.1.9

3.1.10

TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

[IpakTnueckue paboTel. M3mepenne  Macchl
BO3Jyxa B KJaccHOM komHare. lccienoBaHue
3aBUCHUMOCTH MEXAY TapaMeTpaMu COCTOSIHHS
pa3peKeHHOro raza

OCHOBbI TEPMOJINMHAMMKU

3.2.1

TepmonuHamuueckas  cucreMa.  BHyTpeHHsA
DHEPIruss  TEPMOAMHAMUYECKOM  CUCTEMBI U
croco0bl €€ U3MEHEHUs

3.2.2

3.2.3

3.24

KonuuectBo TemnoTsl u pabora. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJIEAIbHOTO Ira3a

Bungr TeIIoNepelayun: TETJIONPOBOJHOCTb,
KOHBEKLHUsA, u3inydeHue. TemioéMkocTy Tena.
VYnaenpHas TEMI0EMKOCTH  BellecTBa. Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

[lepBbiii 3akoH TepMoauHaMUKU. [IpuMeHeHue
MEPBOI0 3aKOHA TEPMOJUHAMHKH K U30IPOIIECCAM.
['padmyeckas uHTEpIpeTanus padboThl raza

3.25

TeroBele  MammHbl.  [IpuHUMNBL  gelcTBUA
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHEpruu B
TEINIOBBIX MamuHax. KoaddumueHnt monesnoro
nevictBust (manee — KIIJI) TeruioBod MarivHBI.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akoH Tepmonunamuku. HeoOpaTtumMocThb
IIPOLIECCOB B IpUpoJe. TemnnoBble JBUTaTENu.
DKOJOTHYECKHE MPOOIEeMbI TETNI0OIHEPTeTUKH

3.2.7

3.2.8

TexHuueckue YCTPOMCTBA: JBUTaTeIlb
BHYTPEHHEI0 CropaHusi, ObITOBON XOJOAWUJIbHUK,
KOHJIULIOHED

[TpakTuyeckue paboThl. M3mepeHue yaenbHOM
TEIJIOEMKOCTH

ATPEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE I[TEPEXO/IbI

331

3.3.2

3.3.3

[TapooOpazoBanne m KoHIeHcanus. VcrnapeHue u
KATICHWE. YJeNnbHas TEIUIOTa IMapooOpa30BaHMUs.
3aBUCHMOCTh TeMITepaTyphl KUTICHHUS OT JTaBJICHHS

AOcomoTHasT M OTHOCHUTENbHAs  BJIAXHOCTb
Bo3ayxa. HacelenHslii map

Teépnoe Teno. Kpucrammmueckue u amopduble
Tena. AHM30TPOIUS CBOMCTB KpUCcTa/LIoB. JKuakue




Kkpuctaiasl. CoBpeMEHHbIE MaTepHUaIb

[InaBnenue u KpucCTaJuiu3anusi. y,IleJ'IBHaH TCIJIOTa

3.34
riaBnenus. CyOonumarius
3.3.5 YpaBHeHuUe TEII0BOro O6anaHca
TexHudyeckue  yCTpOUCTBa: TUTPOMETP u
336 HICHUXPOMETP, KaJOpUMETP, TEXHOJIOTHH
e HOJyYCHHUs] COBPEMEHHBIX MATCPHAIOB, B TOM
qrciIe HAaHOMATEePHAaiOB, U HAHOTEXHOJIOTUU
337 [TpakTdeckne paboThl. l3MepeHue BIAKHOCTH
o BO3yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 DnekTpusaus Tell. DIeKTpUdecKuid 3apsan. JlBa
o BUJIA DIIEKTPUYECKUX 3aPSI0B
4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsiaa
414 BzaumopeiictBue 3apsnoB. 3akon Kymnona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
415 ANEKTPUYECKOro mojid. [IpuHuumn cyneprno3uuuu.
JluHMM HANIPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS
416 PaGora  cunm  3MEKTPOCTATUYECKOTO  TOJSL.
o [MoTenmman. Pa3HOCTh MOTEHIINAIOB
4.1 [IpOoBOMTHUKK W JUDIEKTPUKA B TOCTOSTHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpudeckas
IPOHUIIAEMOCTh
OnektpoéMkocTs. KoHzneHncaTop. D1eKTpoEMKOCTb
4.1.8 MJIOCKOTO KOHJIEHCATOpa. DHEPrusi 3apsKEHHOTO
KOHJIeHcaTopa
Texnuueckue YCTPOMCTBA: DIEKTPOCKOII,
419 DIIEKTPOMETP,  DIIEKTPOCTATHYECKas  3alluTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYWHBIN ITPUHTED
4.1.10 [TpakTuyeckue paboThI. W3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
VYcnosus CYIIECTBOBAHHS MTOCTOSTHHOTO
421 aneKkTpudeckoro Toka. Mcrounmku Toka. Cuita
4.2 ToKa. [TocTosiTHHBIN TOK
4.2.2 Hanpspkenune. 3akon Oma 1 yyacTka Lienu
4.2.3 DONEeKTpUYecKoe  COMPOTHUBIEHUE.  YJENbHOE




4.2.4

COIIPOTUBJICHUEC BCIICCTBA

HOCJ’ICI[OB&TGJ'II)HOC, napaji€jibHOC, CMCIIaHHOC
COCINMHCHUEC ITPOBOIHUKOB

4.2.5

Pabora snektpuueckoro Toka. 3akoH J[xoyns —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTponaBwkymas cuia (mamee — DJIC) wm
BHYTPCHHEE COIPOTHBIICHUE WCTOYHUKA TOKA.
3akon Oma g moMHOW — (3aMKHYTOM)
aneKkTpruecKoi renu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIeKTpOHHAsA MPOBOJAUMOCTb TBEPJBIX METAILIOB.
3aBUCUMOCTb  CONPOTHUBIIEHUS  METaUIOB  OT
teMiiepaTypbl. CBEpXIIpOBOIUMOCTh

429

4.2.10

4211

Onektpuueckuii TOK B Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass W MPUMECHAs
IIPOBOJIUMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJ'ICKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJ'ICKTpOJ'H/ITI/I‘leCKaH Juccolnuanus. 3HeKTp0J'IH3

4.2.12

DJeKTpUUeCcKuil TOK B razax. CaMOCTOSITEIIbHBIA 1
HECAMOCTOSTENIbHBIA pa3psan. PaszmuyHble THIIBI
CaMOCTOATENBHOrO paspsana. Monnus. [Tnazma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepMeETp,
BOJIBTMETD, peocrar, UCTOYHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE puoopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
COINPOTUBIIEHUS, BAKYYMHBIN N0/, TEPMUCTOPHI U
(boTOope3nuCTOphl,  MOJYNPOBOAHUKOBBIA  JAMOJ,
rajibBaHuKa

4.2.14

[IpakTueckue pabotbl. M3ydyeHue cMelmaHHOro
COEIMHEHUS PE3UCTOPOB.

W3mepenne DOJIC HCTOYHMKA TOKa U €r0
BHYTpPEHHEro  compoTuBieHus.  HaOmronenue
AIIEKTPOJIA3A



11 KUIIACC

Kon Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COIePKAHUS
pasiesia  3JieMeHTa
4 OJIEKTPOAMHAMUMKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S UHAYKIWA
431 ITocTostHHEIE MAarHUTHI. BzaumopeiictBue
e IMOCTOSIHHBIX MarHUTOB
MaruutHoe noje. BekTop MarHUTHOM WHAYKIWH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
I10JIS1 IIOCTOSIHHBIX MAarHUTOB
MarauTHoe 1ojie MPOBOJHHUKA C TOKOM. KapTuHa
JUHUW TIOJS JJIMHHOTO MPSMOT0 IPOBOJHUKA W
4.3.3 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuita Amniepa, €€ MOJlyJIb U HalPaBJICHUE
Cuna Jlopenma, €€ MoAyidb U HalpaBJcHUE.
435 JBr>KeHrEe 3apsHKEHHOM 4YacTHIbI B OJHOPOJIHOM
MarHuTHoM noJjie. Pabora cumel JIopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3 4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
438 OJIC wuHayknuu. 3aKOH  DJIEKTPOMArHUTHOM
e uryknuu Papajest
BuxpeBoe anekrpuueckoe nose. 9J1C nHAyKINN B
439 MIPOBOJIHUKE, JIBIXKYIIEMCS TOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [IpaBuno Jlenua
4311 NunykTtuBHOCTE. fIBrieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUUYECKHE YCTPOWMCTBA: TOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATrHUTHI, SJIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTdeckne paboThl. M3ydeHHe MarHUTHOTO
43.15 MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aeicTBUS

MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
Hccnenosaunune SIBJICHUS 3JIEKTPOMArHUTHON




UHIYKIUU

5.1

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

.11

5.1.2

5.1.3

KomnebarensHas cucrema. CBoOOMHBIE KOIEOaHUS.
apmonunueckue kojebanus. Ilepuwonm, wyactora,
aMIuMTyna u ¢asa KonedaHui

[IpyXuHHBIA MassTHUK. MaTeMaTU4ECKUil MaSTHUK

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematnueckoen  AMHAMUYECKOE  ONMCAHUE
K0J1€0aTeIbHOTO ABM)KEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CB3b aMIUIUTYABl  KoJeOaHHiA
UCXOJHOW BEIMYMHBI C aMIUIUTyJaMHU KoJieOaHU
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYP. CBobopHbIC
DIIEKTPOMArHUTHBIE KOJNEOaHWS B  HJICAUTHHOM
KoJIe0aTeIbHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMHU u AIIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXPAaHCHUA OHECPIrun B nacajlbHOM
K0JIe0aTeIbHOM KOHTYpE

BbIHY)XICHHBIE ~ MEXaHUYECKHE  KOJicOaHWsI.
Pe3onanc. PesonancHas kpuBas. BeIHYXneHHbIE

SJICKTPOMArduTHBIC KOJICOaHHS.

ITepemenHbIi TOK. CHHYCOUJAJIbHBIN TIEPEMEHHBIN
TOK.

5.19

5.1.10

MouHOCTh NMEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, mnepepada U
noTpediIeHne JJIIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUIECKOMN DHEPIUH. Kynerypa
HCITOJIB30BaHUs DJIEKTPOIHEPTHH B IMOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU AJIEKTpoIepesayd

IIpakTrueckue paboTHI. Hccnenosanue
3aBHCUMOCTH II€PHO/Ia MaJlbIX KoJieOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanne NEPEMEHHOTO TOKAa B LENU U3
MIOCIIEZI0OBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U pe3ucTopa




5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanunyeckue BOJIHBI, YCIIOBUS
pacpocTpaHEeHusl. [Iepuon. CkopocTb
pacrpocTpaHeHHs U JyIMHa BOJIHBL. [lonepeunbie u
MPOAOJIBHBIE BOJIHBI

Untepdepenius u  nudpakuus MeEXaHUYECKUX
BOJIH

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSL WM3JIYy4YECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTaunus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa’KE€HUE,
IIPEJIOMJIEHUE, HOJISIpA3ALUS, nudpaxuus,
untepdepenusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana »MEKTPOMArHUTHBIX BOJH. lIpumeHenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHI_II/IHLI paanuoCBA3U n TCICBUACHUA.

Panuonokamus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
UHCTPYMEHTBI, YIbTpa3ByKOBas JAUArHOCTUKAa B
TeXHUKE U MEIMIMHE, pajap, paguonpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

5.3.2

##HPar##H#OIITUKA

[IpsMonuHeiiHOE  pacnpocTpaHeHHE CBeTa B
oxaHoOpoHoM cpexe. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHii B INIOCKOM 3epKalie

5.3.3

5.34

5.35

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

[TonmHoe BHyTpeHHee oTpaxeHnue. IlpenenbHbin
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

Hucnepcus ceera. CloxHBIN cocTaB 0€10ro cBeTa.

LBet

5.3.6

CoOuparomiue M pacceuBarolUe JIMH3bL. TOHKas
nuH3a. DOKyCHOE PACCTOSTHUE M ONTHYECKas CHiIa
ToHKOM JuH3bl. [locTpoeHue wu300paxeHuil B
COOMpAIONIMX U paccenBaroUIMX JuH3ax. Popmyna



TOHKOM JIMH3BI. Y BEIIMUCHHE, TaBacMOE JTUH30M

5.3.7

5.3.8

5.3.9

5.3.10

IIpenemnst IIPUMEHUMOCTH F€OMETPUYECKOU
ONTUKH

Wntepdepenmus ceera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaAOJIOICHUS MaKCUMYMOB u
MUHUMYMOB B WHTEP(EPEHIMOHHON KapTUHE OT
JBYX CUH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB

Hudpakuus csera. JudpakuuoHHas pemérka.
VYcnoBue HaOIIOAECHUS TJIaBHBIX MaKCUMYMOB IIPH
NaJCHUM  MOHOXPOMAaTMYECKOrO0  CBeTa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

ITonsipusanus ceera

53.11

5.3.12

TexHuueckne  yCTpOKMCTBa: OUKH, nyna,
¢oroanmapar, POEKIIMOHHBIHI ammapar,
MHUKPOCKOII, ~ TEJIECKOI, BOJIOKOHHAs  ONTHKAa,
TU(pPaKIMOHHAS PEHIETKA, TTIOISIPOU]]

[IpakTrueckue paboThl. M3MepeHue mokaszarens
HPEeJIOMIICHUS. HccnenoBanue CBOICTB
n3zo0paxenuil B inH3ax. Habmonenue nucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannns IIPUMEHUMOCTH KJIACCMYECKOU
MexaHuku. [locTynarsl Teopur OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTb MOJYJIS CKOPOCTH CBETa B
BaKyyMe€, IPUHIIMII OTHOCUTEIBHOCTH DWHILITEITHA

6.2

6.3

6.4

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH.
3aMme]yIeHre BpEMEHHU U COKpaIlleHUE JJTUHBI
DHeprust U UMITYJIbC CBOOOHOM YaCTHIIBI

CBs3p  Macchl € DHEpruel W UMIYJIbCOM
CBOOOJTHOW YaCTHIIBI. DHEPrusi MOKOs CBOOOAHOM
YaCTHLIBI

7.1

KBAHTOBAS ®U3MKA
BJIEMEHTBI KBAHTOBOU OITTUKU

711

®otonsl. Dopmyna I[lmaHka CBSI3M HSHEPrum
¢doToHAa ¢ ero 4acToToW. DHEPrusi W HMILYIIbC
doroHna

7.1.2

7.1.3

OtkpeiTHE U uccnenoBanue Gorodpdexra. ONbITHI
A.T'. CroneroBa. 3akoHs! hoTodddexTa
VpaBHenue OiHmTeitHa a8 QoTodddekra.
«Kpacnas rpanuna» gorosdpexra

7.1.4

Hasnenue ceera. OnbitTel [1.H. JIeGeneBa




1.2

7.3

7.1.5

XUMHYECKOE NE€HCTBUE CBETA

7.1.6

TexHnuueckue YCTPOMCTBA: ($hOTO3IEMEHT,
¢doronaTunK, CoNHEYHAs OaTtapes, CBETOANO

CTPOEHME ATOMA

721

Monens aroma Tomcona. OnbiTel Pesepdopnaa o
UCCIIEJOBaHMIO CTpoeHUsI aToma. [1nanerapHas
MoOJIeIb aToMa

7.2.2

7.2.3

724

[Tocrynatet bopa. W3nydenwe u morjomieHue
(GOTOHOB TIpU MEPEexXojie aToMa C OAHOTO YPOBHS
sHepruu Ha Jpyroi. Buawl cnekTtpoB. Crekrtp
YPOBHEW SHEPTUU aTOMa BOAOPOAA

BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopnyckynsapHo-BonHoBo# nyanusm. Judpakums
AJIEKTPOHOB Ha KpHUCTAJIIaxX

CrnoHTaHHo€ U BBIHYXKJIEHHOE  U3Iy4YCHHE.
YCTpoiicTBO M IPUHIUI pabOTHI Jlazepa

7.2.5

7.2.6

TexHu4eckne ycTpOMCTBA: CIEKTPAJIbHBIA aHAJIN3
(criekTpoCKoII), J1a3ep, KBAHTOBBI KOMIIBIOTED

[TpakTHueckue paboTHI. Hab6mronenue
JIMHENYaTOro CreKkTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

Meronsl HaOIIOACHUS u perucTpanuu
AJIIEMEHTAPHBIX YaCTHUIL

OTtkpseiTue pangnoaktuBHOCTU. OnBITH Pezepdopaa
MO0 ONpEeAENeHUI0 COCTaBa  PaTUOAKTUBHOTO
uznyyeHusi. CpoiictBa anb(da-, Oera-, ramma-
U3ITydeHus. BIusHue pauoakTUBHOCTH Ha YKUBBIC
OpTaHU3MBI

OtkpelTHe mnpoTOHAa M HeWTpoHa. HyknoHHas
mojnens siapa [eisenOepra — lBaneHko. 3apsin
saapa. MaccoBoe unciio sijapa. M3otomnsl

Anbda-pacnaa. DIEKTPOHHBIH U MO3UTPOHHBIN

6eTa-pacnaI[. FaMMa'I/BHy‘IeHI/Ie. 3akoH
paaAroOaKTUBHOIO paciiaaa

7.3.5

OHeprus CBA3U HYKJIOHOB B siipe. SInepHbIe CUIIBL.
Jedext maccsl sapa

7.3.6

7.3.7

ﬂl[epHBIe PpCaKkmuu. ILCJ'ICHI/IC " CUHTC3 SAJCP

Snepusii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEPCHEeKTUBBI SJIEPHON YHEPTEeTHKHU.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON IHEPTETUKU

7.3.8

OnemeHTapHble 4yacTHIbl. OTKpBITHE MO3UTPOHA.




OyHAaMEHTAJIbHBIE B3AUMOACHCTBUS

7.3.9

7.3.10

TexHudyeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblii peakTop, aToMHas 6omba
[IpakTrueckue pabotel. MccienoBanue TpeKoB
qacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

8.2

SJIEMEHTBI ACTPODOU3UKU
Bun 3Bé3qH0r0 Heba. Co3Besnusi, sipKue 3BE3JHI,
IUTAHETHI, UX BUJIUMOE JBHIKEHUE

Conneunas cuctema. [lmaHeTsl 3eMHOM TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHHUKHU, KapJIUKOBBIC
maneTsl. Masblie Tena CoJTHEeUHOU CUCTEMBI

8.3

Coname, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTbH

8.4

8.5

8.6

8.7

8.8

Uctounuk sueprun CosHiia v 3BE311

3BE3/bI, MX OCHOBHBIC XapPAaKTEPUCTUKHU: Macca,
CBETHMOCTb, panuyc, TeMIeparypa, X
B3aUMOCBsI3b. JlarpaMmMa «CreKTpajabHbIN KJ1acc —
CBETHUMOCTB. 3BE31IBI TJIaBHOM
IMOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETHMOCTDY JUISt 3BE3] rJ1aBHOM
IOCJIEIOBATEIIBHOCTH

##H#Par#H#BuyTpeHHee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O MPOUCXOKICHUU
u 3BoJirorny ColtHIa U 3BE€31,. DTaIbl )KU3HU 3BE3]]

Mneunsnii Ilyte — Hama ['anaktuka. CnvpanbHast
cTpyKTypa ['anakTuku, pacnpeneiacHue 3BE31, ra3a
u neu. llonoxxenne u nBwxenne ConHuoa B
INanaktuke. Ilnockas u chepudeckas NoaCHCTEMBI
l"amakTkn

Tunel ramaktuk. PaguoramakTuku M KBas3aphbl.
YEpHble ABIPHI B s1pax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6na. Pa3zderanue ramnaktuk. Bo3pact u pannyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsiuer BeenenHoi». PennkroBoe nsnydeHue

8.10

MacmrabHas CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIeMbI
aCTPOHOMHUH




ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Koxa

NpoBepPsIeMoOro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaAHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CpeHEro 0o11ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (DHU3HUECKUE SIBIICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE U3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMUA n

BCIMYMHAMHU, XapaKTCPU3YIOIINMU q)HSH‘IeCKI/IC IMpOoICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMUKH,
ANIEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH Uil aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3inyaTh YCIOBHS
(rpanuIbl, 00JaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YACTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI H

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3jiMyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs pemaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3UYECKOW MOJEbI0O: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSITH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JaHHBIX, aHAJIU3UPOBATh pe3yJbTaThl |
KOPPEKTUPOBAaTh  METOJIbI  peHIeHuss ¢  Y4ETOM  TOJyYEHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TPeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIuu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY PACCYyXJAEHUW C ONOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJICHUA

BJ'Ia}IeHI/Ie OCHOBHBIMH METOJaMHU HAay4YHOr'o IIO3HaHUA,

HUCIIOJIb3YCMBIMHU B (I)I/IBI/IKGZ ONpoBOAUTL MNPSAMBIC MW KOCBCHHBIC



u3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAIbHBIA CIIOCOO
W3MEPEHHUsI U HCIOJIb3Ysl M3BECTHBIE METOJbI OLEHKH MOTrpPEIIHOCTEH
U3MEpPEHHH, IMPOBOJMUTH HCCIEIOBAHUE 3aBUCHMOCTEH (HU3NUIECKUX
BEJIMYMH C UCIOJIb30BAaHHEM TMPSMBIX HM3MEPEHHUH, OOBACHATH
MIOJTyYCHHBIE PE3YNbTaThl, UCHOIB3YSd (PU3NYECKHE TEOPUH, 3aKOHBI U
TIOHATHSI, U JIeJaTh BBIBOABI; COOMIOMATh MpaBmia OE30MaCHOTO Tpy/aa
IIpY TIPOBEACHUH HCCIIEIOBAHUM B paMKax ydeOHOIrO SKCIIEpUMEHTa U
y4eOHO-HMCCIIEIOBATENbCKOM  JIEATEIBHOCTH  C  HCIIOJIb30BaHHEM
OUQGPOBBIX ~ W3MEPUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

obopymoBaHus

ChopMupOBaHHOCTH ~ YMEHUH  aHAIM3UPOBaTb W OLICHUBATH
MOCTIEICTBUS OBITOBOM M NMPOM3BOACTBEHHOH JIEATEIIFHOCTH YEIOBEKA,
CBSI3aHHON C (DM3MUECKUMHU MPOILIECCAMU, C MO3MIHMH 3KOJOTUYECKOU
0€30MacHOCTH; IIPEICTABICHUM 0 panroHaIbHOM
[IPUPOJONOIB30BaHUY, A  TakK€  Pa3yMHOM  HCIIOJIb30BAaHHUH
JOCTH)KEHUM HAyKd W TEXHOJIOTMH Ui JajlbHEWMILEro pa3BUTHUA

YCJIIOBCYCCKOI'O O6H_ICCTBa

OBnanenue pa3nuuHbIMH crocobamu  paboTel ¢ uHMOpManuen
(bu3MUecKoro  coAepkKaHWs €  HCIOJb30BAaHHEM  COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJOTHA; pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJM3a M OIICHKH JOCTOBEPHOCTH MOJTy4aeMOoi HH(pOpMaIHU

10

CpopMHUpPOBAaHHOCTP ~ YMEHHMM  TNPUMEHSTH  OCHOBOIOJIAraloIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBI [JIsl aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOAAIINX Ha 3BE3NAX, B
3BE3IHBIX CHUCTEMax, B MEXKIallaKTHUYEeCKOM cpene; JBUKEHUS

HeOeCHBIX TeJ, IBOJIIONNH 3BE311 U Beemennon




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'I I10

®U3UKE
Kon Kona
azjesia/ IIpose i
pa3n STeMenTa poBepsieMblii 3JIEMEHT CO/leP KAHMS
TeMBbI
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannyeckoe  ABWKeHHE. OTHOCHTEIBHOCTH ~ MEXaHHYECKOTO
o nBrxenud. Cucrema orcuéra
MatepuanbHas TOYKa.
z TpacKTOPHA
Eé& pamiyc-BeKTop:
7(r)=(xle) ple ) =(2)),
TpaeKTopIId,
IepeMelleHIe: '0/ b
112 T3 P i P X I
Ar=r(t,)-r(t)=r, -1 =
= (Ax. Ay, Az),
MyTb.
CroxeHme nepememeHni‘I:
Ny =4y + 8
CKOpOCTh MaTepPHAIbLHOM TOUKH:
. AF .,
U=— =T, =[U1,.U1,.U_].
At Ar—0 - ]
Ax , ) .
v =—/| =X/, aHAIOTIYHO v, = ),, U.=Z,.
113 AT S
t—=0
CoxeHIle CKOpocTell: ¢, =0, + 0, -
Bbruucnienue nepeMenieHus ¥ MyTd MaTepUaibHON TOUKH TIPU
MPSIMOJIMHEHHOM JBM)KCHUHU BJIOJIb OCH X 10 TpaduKy
3aBUCUMOCTH V(1)
. _ AD _,
VeKopeHIle MaTepHaTBHOI TOIKIT: d = — =0'= [a;_ .a_.a. ] ]
At r— - i
114
Au C :
a =—= =(u] . asanoriro a, = (v, ), a.=(v. )"

At Ar—




Kon
pasnena/
TeMbl

Kon
J1eMeHTa

HpOBepHeMbIﬁ IJIEMEHT COACPKAHUSA

115

PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHUE:!

X(t)=x0+voxtx(t)=xo+Vvoxt

vx(t)—v0x=constvx(t)—vox=const

1.1.6

PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE IBHKEHUE:

(1) +u t+ af
X =X U —_—
0 Ox 3

v (t)=uy, +at

a, = const
B Lﬁ::r = 2‘I:.'F:r ['\"—2 _.1'1]

HJJII OBILKCHIINI B OTHOM HaIIpABICHHII IIVIE S =

k2

~
<

v +u

-T

1.1.7

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Yo o

O Xo X

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0L K TOPU3OHTY:

#(f) =x, + Uyt =x +U,cosa-f

-

¥ =1y, +Unr+g‘T—1 + U, sina- 1— 2L

2

v, (1) =0y, + 8,1 =, sina— gr

=0

=—g =const

¥

|
1
{u (t)=uv,, =v,cosa
{

[=J
ox
[=J
=




Kon

pasnena/ Kon IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS
reypy = leMenTa

KpuBonuHnelinoe aBuxeHue. J[Br>keHre MaTepruagibHON TOUKH 110
OKPYKHOCTH.
VYrioBas U TMHEIHAs CKOPOCTh TOUKHU: V=ORV=0R .

1.18
[Tpu PaBHOMEPHOM JBHKEHUU TOYKHU o
OKPYKHOCTH 0=2nT=2n00=T27=270 . LlenTpocTpeMHTEIbHOE
yckopeHue Touku: anc=v2R=w2Ramnc=Rv2=w2R . [TonHoe yckopenue
MaTEPHAIBHON TOUKHU

119 Tépnoe Teno. [locTtynarenbHOE U BpaIIATEIbHOE IBUKEHHUE TBEPAOTO
Tena

1.2 JMHAMUKA

121 Nuepumansubie cucteMbl otcuérta. [lepBwiii  3akoH HproToHa.
[Tpunimn otHocuTenbHOCTH ["anunes

1.2.2 Macca tena. [InotHocTs BemectBa: p=m/V

123 Cuna. A _}HpI/I_)HLII/IH CYIEepPHO3UINH

o cun: F pasuonericte=F1 +F2+...FpaBHoaeiictB=F1+F2+...
124 Bropoit _ 3aKoH HLI-OTOEIaZ_) TUISE MaTeppianLHoﬁ TOYKH B
o HNCO F1'=mal"Fl1=mal; Ap =F AtAp=FAt npu F =constF=const
—

}:12 F. 21

1.25
Tpernii 3akon HproToHa i MatepuaibHbIX Touek: F127=—"F21F12
=—F21
3aK0H BCEMHUPHOTO TATOTEHUSI: CUJIbI PUTSHKEHUSI MEXKITY TOUYCUHBIMU
Maccamu paBHbl F=G*mim,/ R?

126 Cuna Tsixectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CUJTBI TSXKECTH OT
BBICOTBI h HaJ MMOBEPXHOCTHIO MJIAHETHI paguycom
RO: mg=GMm/(R0+h)?

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx=—kxFx=—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna tpenus ckonbxenus: Frp=puNFtp=uN .

1.2.8
Cuna tpenus nokost: Frp<uNFtp=<uN .
Koadduument tpenuns

1.2.9 Hasnenwne: p=FL/S

1.3

CTATHUKA




Kon

azjiena/ Kox IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
P Jj1eMeHTa poBep Aep
TeMBbI

131 MOMEHT CHITBI OTHOCUTEIHHO OCH BPAIICHUS:
M| = FL, rae | — mnewo cunel F'F oTHOCHTENBEHO OCH, IPOXOASIIEH
yepe3 Touky O MeprneHauKyIsSIpHO PUCYHKY
IlenTp macc tena. LleHTp Macc CUCTEMBI MATEPUAIIBHBIX TOYEK:

132 rrum=mlrl”+m2r2”+..m1+m2+.. .ru.m.=ml+m2+..mirl+m2r2+....
B oanopoanom mose tsokectu (g =const)(g=const) muenTp macc Tena
COBIIAJIACT C €r0 IICHTPOM TSDKECTH
VYcnoBus paBaoBecus TBEpaoro tena B UCO:

Ira.:l‘ff__a.:l"f: T ane — D

133 | |F+F,+...=0

134 3akoH [lackans

1.35 Jasnenue B xunkoctu, nokosuieiics B UCO: p=p0+pghp=p0+pgh
3akon Apxumena: F-Apx=—"PBeitecHFApx=—PBbITECH ,

138 ecii Teno 1 xkuakocTh nokoarcs B MCO, To FApx=pgVssiTecHFApx

h =pgVBeITECH
VYcnoBue miaBaHus Te
1.4 3AKOHbI COXPAHEHUN S B MEXAHUKE

141 | Ummynsc MaTepraibHON TOUKH: P =MV p=mv

1.42 | Umnynsc cuctemsl Tex: P =pl™+p2 +...p=pl+p2+...
3aKOH U3MEHEHUSI U COXPAHCHUS UMITYJIbCA:
B UCO Ap =A(p1 +p2°+...)=F 1 BHemnAt+F 2BHemuAt+... Ap=A(p1l
+p2+...)=F1BHemHAt+F2BHEIIHAL...;

143 | P NCO , ectu Ap =A(p1~+p27+...)=0Ap=A(pl+p2+...)=0,

ecim F~1Buenma+F 2BHema+...=0F 1 BHemH+F2BHEIIH...=0

PeaxktuBHOE NBMXKEHUE




Kon
pasnena/
TeMbl

Kon .
IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
JIeMEHTAa
F
Ar x
14.4 Pa60Ta CHUJIbI Ha MAJIOM IICPCMCIICHUU |
A= |F||Ju‘| -cos oL =F, - Ax
{;
D
MOoOIIHOCTE CHUJIBI:
1.4.5

CCJI1 3a BpEMA AtAt pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTBH CHJIBI

A

=— =F-vu-coso
At

Ar—d)

P

1.4.6

Kunernueckas sHEprus MaTepuaibHON
touku: Exua=mv22=p22mExkua=2mv2=2mp2

3aKOH U3MEHEHUS KHHETUYECKOW SHEPTUU CUCTEMbI MaTepUAIbHBIX
Touek: B UCO AEkun = Al + A2 + ...




Kon

aznena/ Her ITpoBepsieMbIi 3J1€eMEHT COAEPKAHUS
p JJIeMEeHTA posep p
TEeMBI

[ToreHManbHas 3HEprus:
A noreHuaibHbIX cl A12=Elnorenn—E2norenni—=AEmnorenunAl2
=Elnoreun—E2noreuni—=AEmnorent.

1.4.7
[ToTeHmanpHast YHEPTUS MaTePUATBLHON TOYKHA B OJTHOPOIHOM I10JIE
mskectd: Enmoreni=mghEnorenni=mgh .
[ToreHuuanbHas SHEPTUs yIpyro 1eGopMUpPOBAaHHOTO
tena: Enorenu=kx22Enorenn=2kx2
3aKOH U3MCHECHUS U COXPAHCHUS MEXAaHUYECKOW dSHEPTUU:
Euex = Exum * Enorer

148 B IICO AE,ex = Asgcex HeMOTEHIL CHI
B IHHCO AE,ex = 0. eCII Agcex memoresn. cax = 0

1.5 MEXAHUYECKUE KOJIEBAHHMA U BOJIHBI

["apmonnueckue konedaHusi MaTepuaibHON TOUKH. AMIUIUTYAA U (asza
KkoJiebannii. KuueMarnueckoe Onucanue:
IJIe X - CMEIICHUE U3 PAaBHOBECHS.
JluHaMHu4eckoe onucanue: max=—kx,max=—Kkx, rae k=mm2k=mw?2.
Dt10 3"aunT, 9T0 FX="kX.FX=KX.

15.1

DHEpreTU4eckoe OMucaHue (3aKOH COXPAHEHHMs] MEXaHMYeCKOU
SHEPIrHH):

N 1 - 1
nmu +Fcf‘ mut o kA

j— [ s p— j—

2 2 2 2




Kon
pasnena/
TeMbl

Kon
JIeMEHTAa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

CBsi3p  aMIIMTYZAbl KOJEOAaHU CMEIIeHUs MaTepHaJbHONH TOYKH
C aMIUIMTYyIaMH KoJieOaHHi €€ CKOPOCTH U YCKOPEHUS:

U =mA. a. —oA

max

152

ITepuon 1 yacToTa KoJeOaHUH:

HCpI/IOI[ CBO6OI[HLIX KoJIeOaHMi IIPY>XUHHOI'O MasgTHUKA:

T =2m |—

153

Brinyxaennsle konebanus. Peonanc. PezonancHas kpuBast

154

HonepeqHHe U TIpOAOJIBHBIC BOJIHBI. CKOpOCTL pacnpoCTpaHCHUus U
JJINHA BOJHBI:

WnTepdepenius u qudpaxus BOJIH

155

3Byk. CKOpOCTh 3ByKa

MOJIEKVJISIPHAS ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHAS ®U3NKA

211

Mopenn CTpoeHHsI ra3oB, XKHMAKOCTeM u TBEPABIX Ten. Ilycts
TepMOJMHamMHueckas cuctema (Tesno) cocTouT U3 N 0JIMHAKOBBIX
modekyi. Toraa konnuectBo BeniectBa V=NNA=muv=NAN=um ,




Kon

Kon .
azjiena/ IIpoBepsieMblii 3JIeMEHT CO/iepPKAHUS
pasi 3J1eMeHTa poBep Aep
TeMbl

rae NANA — uucimo ABoraapo, m— macca cucteMbl (Tena), pu —
MOJISIpHAsi Macca BEeIecTBa
TemioBoe IBUXKEHHE aTOMOB U MOJIEKYJT BEILIECTBA

212

2.1.3 B3anmoneiicTBre yacTul BEIECTBA

2.1.4 Juddys3us. bpoyHoBCcKkoe nBUKEHHE

2.15 Mopenb uneansHoro raza B MKT
CBsi3p MEXIy JaBJIEHUEM U CpeaHel KUHETUYECKOM sHepruei
MOCTYMNATEeNFHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HAEaTbHOTO Tasa
(ocHoBHOe ypaBHeHue MKT):

216 1 ; 2 (mpt| 2
p=-mnr-=—n — | =—Mn-& .

W 3 2 _Il T

rie mO— wmacca omHoit monekynsl, N=NVN=VN -  koH1eHTpaIus1
MOJIEKYI

2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBs3b Temmeparypbl rasa cO CpeIHEM KHHETUYECKOW »JHeprueu
MOCTYIATENHFHOTO TEIJIOBOTO JIBHXKEHHS €r0 MOJICKYJT:

2.1.8 —
— | my” |
g .=|—|==kT

- 2 ) 2
2.1.9 VYpasuenue p = nkT

2.1.10

Mogenp uaeaabHOIO raza B TCPMOANHAMUKE!




Kon
pasnena/
TeMbl

Kon
J1eMeHTa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

| Vpaprerye Menzeneena — Kianeipona

| BeIpauKeHHe U1 BHYTpeHHEH SHepIHH

VpaeHeHe MeHueneeBa — KianefipoHa (IpHMeHIMBIE (QOPMBI
3allcH):

pRT

pV=%RT=vRT=NkTJ p=t

BHpa}KEHIIE RIRJE: | BH}’TPEHHEﬁ JHEPITI OIHOATOMHOTO HISaIbHOTO

raza (IpIMeHIMEle JOpPMEI 3armicH):

U=3vRT =2 NkT =2 RT =ve T =2 p¥
2 2 Zu 2

2.1.11

3aKkoH ,Z[aJII)TOHa AJI JaBJICHHUA CMCCU Pa3pCKCHHBIX I'a30B:

p=pl+p2+...p=pl+p2+...

2.1.12

I/I30Hp0ueccm B Pa3pCKCHHOM Ta3¢ C IOCTOAHHBIM YHUCIIOM
MOJICKYJI N (C MNOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA V)Z

uzorepma (T = const): pV = const ,
uzoxopa (V = const): pT=constTp=const |,
u3obapa (p = const): VT=constTV=const.

I'paduaeckoe mpencrapnenue uzonpoiieccos Ha pV-, pT-u VT-
JuarpaMMax.

OO0beMHEHHBIH Ta30BbIi 3akoH: PV/T=const

JJIA ITIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

2.1.13

Hachiiennsle 1 HeHachIllIeHHbIE Mapbl. KauecTBeHHAsi 3aBUCUMOCTD
MJIOTHOCTH W JIaBJICHUSI HACBHIIMIEHHOTO TIapa OT TeMIepaTyphbl, UX
HE3aBHCHMOCTh OT 00BbEMa HACKIIIEHHOTO Mapa

2.1.14

Brnaxxnocts BO3ayXa.

OTHOCHTENBHAS BIIAXKHOCTb.




Kon

asnena/ Kox IIpoBepsieMblii 3JIeMEHT COAEPKAHHUSA
P 3JIeMEHTa poBep P
TeMbI
2115 N3meHnenne  arperaTHbIX  COCTOSSHUM  BEIECTBA:  HMCIAPCHHE
o U KOHJCHCAIUS, KUIICHUE KUIKOCTH
2116 N3meHnenne  arperaTHbIX  COCTOSHMM  BEIECTBA:  IUIABJICHHE
o Y KpUCTAJIM3aLHS
2.1.17 | [IpeoOpa3zoBanue 3HEPTrUM B (PA30BBIX MEPEX0Oaax
2.2 TEPMOJNHAMUKA
2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BuyTpeHnHss sHeprus
223 Termonepenaya Kkak cnoco0 HW3MEHEHUs BHYTPEHHEH 5SHEpPruu
o 0e3 coBepieHus: paboThl. KoHBEKIS, TEIIONPOBOIHOCTD, U3TyYCHHE
KonndecTBO TEIIOTHI.
2.2.4
VY nenbHas TemnoéMkocTh BemecTBa ¢: Q=cmATQ=CmAT
VYnenbHas Teruiota mapoodpaszoBanus L: Q = Lm.
225 VY nenpHas TerioTa miaBineHus A Q = Am.
Y enbHas TEIUIOTa cropaHus Tormea q: Q = gm
DnemeHTapHas pabota B TepmoauHamuke: A=pAVA=pAV.
2.2.6
Brruucnenne pabotsl o rpaduky npoiiecca Ha PV-auarpamme
[TepBbIii 3aKOH
tepmonuHamMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12
=(U2-U1)+
997 (U2-U1)+A12
Anmnabara: Q12=0—=A12=(U1-U2)=AU12Q12=0=A12=(U1
-U2)=AU12
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumelie mporiecchbl
[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT:
229 n: 3 ITHET :QHEI'F_|QXCJT|:1_|Q}LCJI|
QHB.I.'"F QHB.I.'"F QHE.I."'F
MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno:
r__ —T._ T
2210 M = Mgy = R ) Txm
- Toare Ty
2.2.11 | YpaBuenue TeruoBoro 6amanca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0




Kon
pasnena/
TeMbl

3

Kon
JIeMEHTAa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

OJIEKTPOJMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

Onektpuzauusi Tel UM €€ MPOSBICHUS. OJEKTPUUYECKUN 3apsi.
JBa Bupa 3apsga. OJIEMEHTapHBIM  AJICKTPUYECKHH  3apsl.
3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

3.1.2

B3aumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:

B OTHOPOAHOM BC€HIECTBE C ,I[I/IC)JIGKTpI/I‘IeCKOﬁ IMPOHUIAEMOCTBIO €€

ﬂ'|‘?:_ 1

41 — .
g1 dmeg, 17

.Jl

-lg,

L1

F=k

3.13

Onekrpuueckoe nojie. Ero aelictBue Ha 3J€KTPUUECKUE 3apsbl

3.14

Hanpsx€HHOCTB 3IEKTPHUUECKOTO
noust: E"=F qupo6usiiE=qrpoOubiiiF.

[Tone Toueunoro 3apsaa: Er=kqr2Er=kr2q ,
onnopoanoe nojue: E =const.E=const.

KapTtunb! 1uHUN HanpsskEHHOCTH ATUX TOJICH

3.15

IToTeHIINAIEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

PasHocTth OTEHIAATI0B u
nanpspkenue: A12=q(¢1-02)=—qAd=qU.A12=q(¢1—¢2)=—qA¢=qU.

[loteHumanbHast  SHeprus  3apsna B 3JIEKTPOCTATHUECKOM
noste: W=qoW=g¢,

A=—AWA=-AW

[Torenuunan anexrpocraTuueckoro noius: o=Wqp=qW

CBs3b HaHpﬂ)KéHHOCTI/I 10JI4A n Pa3HOCTH IIOTCHIINAJIOB AJIs1
OJTHOPOJIHOTO 3JiekTpocTarnueckoro mojst: U = Ed

3.16

HpI/IHI_II/IH Cynepno3nuumn QJICKTPHUICCKUX
noneit: E'=E"1+E72+...,0=01+¢p2+...E=E1+E2+...,¢=¢1+¢$2+...

3.1.7

HpOBO,Z[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.

Yciaopue PaBHOBCCHUA 3apsa0B: BHYTPH IIPOBOJAHHUKA
Et=0




Kon

aznena/ Her ITpoBepsieMbIi 3J1€eMEHT COAEPKAHUS
p J1eMeHTa posep p
TEMBbI
BHYTPHY U Ha MOBEPXHOCTH IMPOBOJAHUKA (@ = CONSt
318 JudnexTpuku B AJIEKTPOCTAaTUYECKOM moje. JludnekTpuueckas
o MPOHHUIIAEMOCTh BEIIIECTBA €
Konaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
q
C=—
U
319 DJIEKTPOEMKOCTH IIJIOCKOI0 KOHEHCATOPa:
£€0S
= T = ECO
[TapannensHOE coeuHEHNE
KoHJIeHcaTopoB: q=ql+q2+...,U1=U2=...,Cnapami—C1+C2+...q=q1
+02+...,Ul=U2=...,Cnapanmn—C1+C2+...
3110 [TocnenoBarenbHOE COCNIMHEHNE KOHAEHCATOPOB:
U=U,+U ! ! + ! +
= U 2...,q1=q2 =..., = - X T..
CHOCJI Cl CZ
DHeprus 3apssKeHHOT0 KOHJIEHCATOpa:
2 2
3.1.11 WU _CtUt_a”
¢ 2 2 2C
3.2 3AKOHBI ITOCTOAHHOI'O TOKA
Cuna Toka:
-4
A, .
3.2.1 w0
ITocTosiHHBIN TOK: I = const
Jnst mocrossHHOTO TOKA = It
VYcnoBusi CyliecTBOBaHUS ANEKTPUUECKOTO TOKA.
3.2.2
Hanpsoxkenune U u OJIC E
3akon Oma 1Sl yd4acTKa Lenu:
323 =Y
R
DIIeKTPUUECKOe COMPOTUBIIEHNE. 3aBUCUMOCTH COTIPOTHUBIICHUS
324 OJTHOPOJTHOTO TIPOBOJIHUKA OT €0 JIYTMHBI U CeYEHUs. Y ACIbHOE

COIIPOTUBJICHHUE BEIICCTBA.




Kon
pasnena/
TeMbl

Kon .
IIpoBepsieMblii 3JIeMeHT CO/iepKAHUSA
3J1eMeHTa
R l
Ucrounnku Toka. 3/]C uctouHmKa TOKa:
E — ACTOpOHHHXCl/III
3.25 q
BHyTpeHnHee conpoTHBIIEHHE HCTOYHHUKA TOKA
3axon OMa aJ1s1 IOJIHOM (3aMKHYTOM) 2JIEKTPUYECKOM LIETH:
= IR + Ir, otkyna
3.2.6 E
[=—
Rr
[TapannensHoe coeAMHEHUE TPOBOAHUKOB!
I=11+12+..,Ul=U2=.,
1 1 4 1 4
Rnapaml Rl RZ -
3.2.7
[TocnenoBarenbHOE COETUHEHUE IPOBOJHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = Rl + R2+
Pabora anekrpuueckoro Toka: A = [Ut.
3akon Jlxxoyns — Jlenma:
Q = I?Rt
3.2.8
Ha pe3ucrope R:
U2
R:Q=A4 =12Rt=IUt=7t
MOIIHOCTb 3EKTPHUECKOTO TOKA:
Ad
P=— =1U
At Ar—s()
3.2.9

TenuioBast MOILITHOCTD, BbIJIEsieMasi Ha PE3UCTOPE:




Kon

Koa .
asnena/ IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
pasi 3JIeMeHTa poBep AL
TEeMBbI
MonIHOCTh HCTOYHHKA TOKA!
AA
_ ©T. CHIT v
v i
Ar—)
CBOOOIHBIE HOCHUTENH OJJICKTPUYECKUX 3apsAIO0B B IPOBOJIHHKAX.
3210 MexaHu3Mbl MOPOBOJAMMOCTH TBEPIBIX METAIOB, PAacTBOPOB U
o pacIuiaBoB AIIEKTPOJIUTOB, ra3os. [TonynpoBoHUKH.
[ToyrpOoBOTHUKOBBIN THO/T
3.3 MATHUTHOE ITIOJIE
MexaHn4eckoe B3auMOJAEHCTBHE MAarHUTOB. MarautHoe none. Bexktop
MarHuTHOM UHAYKUMH. [[puHIMI Cyneprno3uiuy MarHUTHBIX MOJEH:
B == Bl + Bz +...
3.3.1
JluHnn wHAYKUMM MarHutHoro nojsa. KapTuHa AMHUN HMHAYKIHH
MarHUTHOTO TIOJISl TOJOCOBOTO M TOJAKOBOOOPA3HOTO TMOCTOSHHBIX
MarHuTOB
OnbiT Opcrena. MarHutHoe mojie MPOBOJHUKA ¢ TOKOM. KaptunHa
38 JUHUW UHIYKIIUU MArHUTHOTO TOJISl JUITMHHOTO MPSIMOTO MPOBOJIHUKA
o Y 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJIHUKA, KaTyLIKH
C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
3.3.3
i€ 0L — YTOJI MEXKIy HalpaBJIeHHEM IPOBOAHUKA M BekTopoM B™B
Cuina JlopeHua, €€ HanpaBJiI€HUE U BEJIMYNHA:
Fnop =1 q | vBsina
3.34 | rae o — yroa Mexay BekTopamu V'V u BB . JIBuKeHue 3apsiKeHHON
YACTHUIIbI B OJTHOPOJTHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHA S MHAYKIA
[ToTok BeKTOpa MAarHUTHON UHIYKIIMH:
3.4.1 ® = B,S = BScosa
3.4.2 SABnenue 3nekTpoMariuTHOM HHAYKIMU. DJ1C HHIyKIMU
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pasnena/
TeMbl

Kon .
IIpoBepsieMblii 31eMEHT cOepPKAHUSA
3J1eMeHTa
3aKOH AJEeKTpOMarHuTHOM nHaykuuu dapajes:
343 AD ,
Ef =—— = —I:I:l'f
At A —l
yr
\(a 0)
i .
O/1C nHAyKIMH B IPSMOM IIPOBOJAHUKE JJIMHOM |, IBHXKYILIEMCS CO
CKOPOCTBIO
3.4.4 i
B OJIHOPOJHOM MarHuTHOM Iosie B:
| E; |I= Blvcosa
IJIE 0. — YTOJI MEKYy BEKTOPOM B 1 HOpMasbio NN K IIIOCKOCTH, B
KOTOpoii nexat BekTopsl I'uv’luv ; ecmm Il LL BB, uv'v
to |Ei|=BIV|Ei|=Blv
3.45 IIpaBuno Jlenna
NHIyKTUBHOCTS:
L P
Iy
34.6 Camonnaykuus. 9/1C camonHaykuuu:
Al
E=-LZ| =-II
At
OHeprus MarHUTHOT'O TIOJIS1 KATYIIKHA C TOKOM:
3.4.7 L
- W=7

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI
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pasnena/
TeMbl

Kon
JIeMEHTAa

3.5.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Konebarenbubiit KOHTYp. CBOOOIHBIC AIEKTPOMATHUTHBIC KOJICOAHUS
B UJICATBHOM KOJIe0aTeIbHOM KOHTYpE:

g T Zgﬂuﬁlﬂll_ C!]F—EPS |
| | )

A
|

| I(t)= q,=wq,_ cos( ot +q,) =1 cos(wt +@,)
®opmyita TomcoHna:
T =2nVLC

orkyna 0=2nT=1LCw=T27z=LC1 .

CBsi3b aMIUTUTYZIBI 3apsia KOHJCHCATOpa ¢ aMIUIUTYJOW CHIIBI TOKa
npu CBO6OI[HI)IX SJICKTPOMArHuTHBIX KOJIEOaHUSIX B nacaJjbHOM
KoJ1e0aTeIIbHOM KOHTYpE:

3.5.2

3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE:

3.5.3

BoiHyXaeHHbIE 3JIeKTpOMarHUTHbIE KosieOanus. Pe3onanc

3.54

[Tepemennbiii  Tok. IIpomsBoacTBo, mnepegaya U noTpelieHue
ANEKTPUYECKON SHEPTUU

cut LIt cu? LI’
+ = == = =X = COonst.
2 2 2 2

3.5.5

CBolcTBa 3JEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTanus BEKTOPOB
B DJIEKTPOMATHUTHO# BoHE B Bakyyme: E"LB”LC’ELBLC

3.5.6

[IIxama 37€KTPOMArHUTHBIX BOJIH. [IprMEHEeHHE 3IeKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

3.6

OIITHUKA

3.6.1

IIpssMonMHENTHOE paclpoOCTpaHEHHE CBETaA B OJHOPOJHOM Cpene.
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Kon
J1eMeHTa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Toueunslii ICTOUYHMK. JIyd cBeTa

3.6.2

3aKOHbI OTpaKEeHUs CBeTa. =P

alp

VPP aoaeyd

3.6.3

[TocTpoenne n300pa>keHMiA B TUIOCKOM 3€pKaiie

3.6.4

3aKOHEBI IIpECIOMIICHUS CBETA.

a=p

IIpenomnenue ceera:
nysina = n,sinf.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:
c
Nage = —
abc v

OTHOCUTENBHBIN TTOKA3aTeNb MPETOMIICHUS:
n, v

n =—
OTH n, v,

Xox 1ydeil B mpu3Me.
1"1 = 1'2 - .”1}.1 = .”2}.2

CooTHOIIEHHE YacTOT W COOTHOIIEHHME JJIMH BOJH IpPU IEepexoje
MOHOXPOMAaTHYECKOIO  CBETa 4epe3 TpaHully pasjena JABYX
ONTUYECKUX CPEX;

3.6.5

nH,<mn )

Clnp

[TomHOE BHYTpEHHEE OTpaKEHUE.
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[IpenenbHBIA Yo MOJIHOrO BHYTPEHHETO OTPAYKEHUS:
. 1 n;
Sinay, = ==
nOTH nl

3.6.6

Cobuparomue u paccenBaromue TuH3bl. ToHKas muH3a. DoKycHOe

pacCTOAHNUE U OIITHYCCKAasd CHUJia TOHKOM JIMH3EL:

D_1
T F

3.6.7

dopmysia TOHKOH JIMH3bI:

ISR
P
T

VYBenuuenue, JapaeMoe JIMH30M:

~

L_h_l
===

o

B cjydae pacceI/IBa}omeﬁ JIMH3BI:

d T~

F\ h

3.6.8

| f 1
F=—=--1
d

h
H
Xox iyda, TNPOLIEAUIET0 JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€
raBHOM ontuyeckoil ocu. IloctpoeHne wu300pakeHUN TOYKU U

OTpPEC3Ka HpHMOﬁ B co6npa}0mnx U pacCCuBaAOMIUX JIMH3aX U HX
CHUCTEMaAxX

3.6.9

doroanmapar Kak onTuueckuid npubop. [1ma3 kak onTuueckas
cucreMa

3.6.

Untepdepeniuss  cBeta. KorepeHTHble  UCTOYHHMKH. Y CIIOBHS
HaOJIO/IEHUsI MAaKCUMYMOB U MHHMMYMOB B HHTep(EepeHIIMOHHOM
KapTUHE OT JBYX CHH(Aa3HbIX KOT'€PEHTHBIX  HCTOYHHUKOB:




Kon

asznesa/ Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
P 3J1eMEeHTa poBep P
TeMbI
A
MAKCIIMYMBI — A=2m—, m=0,£1,£2. 3,
vl
MITHIIMYMBT — A=(2m+1)—, m=0,£1,£2 £3__.
2
Judpakuus csera. JJudpakunonsas pemérka. Y ciaoBue HaOI01eHUs
INIABHBIX MaKCHUMYMOB [P HOPMAJIBHOM I1aJICHUU
3611 | MOHOXPOMATHUECKOTO CBETA C JUIMHOW BOJIHBI A Ha PEIIETKY C
o nepuogoMm d:
dsingp,, = mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 | Jucnepcus cBera
4 KBAHTOBA OU3NUKA
4.1 KOPITYCKVYJISIPHO-BOJIHOBOU IV AJIN3M
411 I'unore3a M. [1nanka o kBantax. ®opmyna [lnanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv="C
7P
4.12 Umnynse poTona:
_E h _h
P=C="C ™2
413 ®oto3ddext. OnbiTel A.I'. CroneroBa. 3akoHsl poTodpdexTa
VYpaBHeHue DiiHTelHa Ui GoTodddexTa:
E(bOTOHa = ABbIXOﬂa + EKI/IHTYLG.X
hc
414 Eporona = hv = -
hc
ABbeo,aa = hv}(p = T
Kp
JlaBneHue cBerta.
4.1.5
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAKAIOIIYIO IOBEPXHOCTh W Ha
MIOJIHOCTBIO MOTJIOMIAOLIYI0 TOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 IInanerapHas MoJenb aToma
422 [Toctynatsr bopa. M3nyuenue u nornomenue GoTOHOB IpuU mepexojie

aToma c OJIHOTO YpOBHS SHEPTHHU Ha TPYTOM:
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hv,, = he =|E,-E

mr - -

m
Ymm

423

JluHeityaTpie CIEKTPHI.

CriexTp ypOBHEH 3HEPTUU aTOMa BOAOPOA:

—13,63B
Errz.—ﬁa-' ”:1:2:3: ---

-

4.3

OU3NKA ATOMHOI'O AIPA

431

Hyxnonnas mozens sigpa [eiizenOepra — lBanenko. 3apsn sjpa.
MaccoBoe unciio sapa. M3oronsl

4.3.2

PannoakTuBHOCTB.
Anbda-pacnan;
A A 4

bera-pacnan.

DJeKTpOHHBIN B-pacnan:

A A 0 -
zX—=zgY + e+ v,
[To3utpoHnHslii B-pacnan:

XA+ e+ v,

l'amma-n3nydenue

433

3aKOH paJIM0aKTUBHOTO pacnajia:
-t
N(t) = Ny * 2T

HYCTL M — Macca paaMOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy* 2T

434

SAnepHble peakuuu. JleneHne u CUHTE3 siiep
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Ousmka, 10 xkmace/ Mskume ['.5., BbyxoBue b.b., Corckuit H.H. mnoxg
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«IIpocsemienne»
®usuka, 11 xmace/ Msaxumes [.JI., Byxosues b.b., Uapyrun B.M. moxg
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