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INOACHUTEJIBHASA 3ATINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cpeaHero oomero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIO)KEHUI M TpeOOBaHMN K pe3yibTaTaM OCBOCHUS OCHOBHOM 0Opa3oBaTebHOU
nporpammel, mpenctaBieHHbix B GI'OC COO, a takke ¢ yd€rom deaepanbHOil paboueit
nporpaMMbl  BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTeNbHBIX opraHuzanusx Poccuiickolt  @enepaunyu, pealn3ylOIIUX  OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenseTr o00s3aTenbHOe MPEIMETHOE COJepXKaHue,
YCTAHABJIMBACT PEKOMEHYEMYIO IOCIIEAOBATEIFHOCTh M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMera ¢ yd4€TOM MEXKIPEIMETHbIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Yy4eOHOro
nporecca, BO3PAacCTHbIX ocoOeHHocTed oOywaromuxcesa. [Iporpamma mno Qusuke pgaér
NPEICTaBICHNUE O IEJSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca QU3MKU YrIIyOJEHHOTO YPOBHSA I03BOJIAET pEaIM30BaTh 3aJaud
npodecCHOHAIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUICKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Ui  TPOJOJDKEHUsT OO0pa3oBaHHMsI B  OpraHM3alusAX Mpo(hecCHOHATBLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIIELUATbHOCTSIM.

B mporpamme mo Qusmuke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKkn Ha YpOBHE CpeaHero o0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOn€éHHOM ypoBHE). HayduHO-MeToH00rnuecKoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM M IMPEIMETHBIM pe3ysibTaTaM OO0yJaroIuxcs,
OCBOMBILUX MPOrpaMMy 1o GU3MKE Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus Ha yIrIIyOJIEHHOM
YPOBHE, SIBISIETCA CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

[Tporpamma o (usmKe BKIIOYAET:

IUTAaHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (PM3MKM Ha YriyOlEHHOM YypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaM 00ydeHusl.

[Iporpamma mo ¢u3nke MMeeT NPUMEPHBIH XapakTep W MOXKET ObITh HCII0JIb30BaHA
YUUTENAMHI (PU3UKH JUISI COCTABJIEHUS! CBOMX PabOYUX MPOTPaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4YUTEIeH U
MPEIOCTABISAET BO3MOXKHOCTU JUISl pEaju3alud pPa3IMYHBIX METOJWYECKUX TOJIXOJ0B K
npenofaBaHuio (QU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBUM COXPAaHEHUs 00s3aTebHOMN
4acTU COJIEp’KaHus Kypca.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIask B KAUYeCTBE yU4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpyKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN JJisi €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IPEMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XUMHEH, Ouonoruei, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
pUMeHeHHe (U3NYECKUX 3HAHWM OMPENeNNUIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHajioB C 3a/JaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromerocs, B (OpMHpPOBaHUE
YMEHUH NPUMEHATh HaAY4YHbIH METOJ MO3HAHUS IIPU BBIIOJIHEHUH UMH YUeOHBIX UCCIIEI0OBaHUM.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpPbIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

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

Hoea zenepanuszayuu. B cooTBEeTCTBMM C He Marepuan Kypca (QuU3MKH 00beIMHEH
BOKpPYT (pusmueckux teopuil. Benymmm B Kypce siBisiercss (GOpMUpPOBaHHE IMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3M Pa3BUTHS (PU3UKH 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 TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCS HA YPOBHE OOIIMX MPEACTABICHUI
U COBPEMEHHBIE TEXHUUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3rxonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOM Oe30MacHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTrO noaxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro mpouecca. [lnsg yrayOGn€HHOro YpoBHS — 3TO CHUCTEMAa CaMOCTOSITENbHOIO
YYEHHUYECKOr0 3KCIIEPUMEHTa, BKJIIOYAIOIIEr0 (PPOHTAIbHBIE YUYEHUYECKHUE OIbITHl IpHU
U3y4eHHUM HOBOIO MaTepuaia, JlabopaTropHble paboTel U paboThl mpakTukyma. Ilpu sTom
BO3MOXKHBI JIBa crioco0a peanu3anuu GU3NYecKoro npakTukyma. B mepBoM ciydae MpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MO0 mocie MepBoro W BTOPOrO TMONYTOAMI B
KaX/IOM M3 3THX KjaccoB. BTopoil cmoco® — 3To mHTerpauus paboT NMpakTHKyMa B CHCTEMY
71a0opaTOpHBIX paboT, KOTOpPbIE MPOBOAATCS B Mpoliecce U3ydeHus paszena (temsl). [Ipu sTom
1ol paboTamMH MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUa 0€3 MOIIAaroBoi 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 yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOAUTH MNpsIMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
NPOBEPKE MPEUIOKEHHBIX THITOTES.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUI pacyETHBIX 3a/la4 NPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
(bu3nuecKoil MOJIeNbI0, MO3BOJIAIOIINE MPUMEHATh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jeyia Kypca, Tak U MHTErpupys MpUMEHEHUE 3HAHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lad TMPHOPHTETOM SIBISIFOTCS 3alaHusi Ha OOBsICHEHWE/TpeacKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaTbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKU TOJHDKHO OBITh HEOOX0AUMOE JTA00PaTOpHOE 000PYIOBAHUE ISl BBHITIOJTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHHMAJIbHON JOCTATOYHOCTH M OOECIEUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B IPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METOAE TO3HaHUS U  (HOpPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopmupoBaHrue YMEHHI OOBSICHATH SBJICHUS C MCIOJIB30BaHUEM (DU3MUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeJIbCTB;

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

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITebHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JalbHEiIIeMy OOyueHHIO B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHsIX, BKJIIOUAsT MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopmMEpoBaHHE YMEHUI PUMEHITHh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UIECKUX
SBJICHUN B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MOBCEIHEBHON XKU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHX OCHOB M MPHUHLUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HUCCIEI0BATENbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueOHOro mpenmera «®DusnMkay Ha YpOBHE CpEIHEro o0O0IIero oOpa3oBaHUs BBIOMpPAETCS
00yYaromUMUCs, TUIAHUPYIOIIUMH MPOJOIDKEHHE O0pa30BaHMS IO CIEIUAIBHOCTAM (PH3HKO-
TEXHUYECKOTO MPOdHUIIsL.

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

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus npupoasl. HabmroaeHne u SKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢uszuku B (HopMHpOBaHMM COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHne cuiibl TOKa M HaNpsyKEHUS B LENHM IOCTOSHHOIO TOKa NIpHU IMOMOILU
AHAJIOTOBBIX U IHU(POBBIX U3MEPUTEIBHBIX TPHOOPOB.

3HakoMcTBO ¢ LuppoBoil naboparopueit no ¢usuke. IIpumepsl uzmepeHus GuU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe JIBMKeHHE. OTHOCUTENBHOCTh MEXaHM4Yeckoro mABikeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

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

PaBHOMEpPHOE N paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHE. 3aBUCUMOCTh KOOpPIMHAT,
CKOpPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpapUKH.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
MOJ1 YTJIOM K TOPU30HTY. 3aBUCHUMOCTbh KOOPAMHAT, CKOPOCTU U YCKOPEHUSI MaTepUaIbHON TOUKU
OT BPEMEHH U UX I'paduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTesbHOE (TaHTeHIIMAIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaAIbHON TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTFOCTPALUsl KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBaHne MBHKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUS Teja, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

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, nabopamopuvie padbomot, npaKmuKym.

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

N3mepenne yCKOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKEHUHM 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
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO TOJIETA M HAYAJIbHOM CKOPOCTBIO Tea.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEepHoja OOpalleHHs KOHHUYECKOTO MAasTHHKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

[lepBsiit 3akoH Hprotona. MHepuuanbhbie cucteMbl oTcuéTa. [I[puHINUI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu 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 TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeN M HUX
cnyTHUKOB. 3akoHbl Keruepa. IlepBas kocMHuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUS TEN B HHEPIHAIBHBIX M HEMHEPIIMAIBHBIX CHCTEMaX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

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

CpaBHEHHME PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TN
Ha €r0 YCKOPEHUE B MHEPIUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PAaCCTOSIHUE OT €ro0 MacChl.

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

N3yuenue ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJIOK.

N3mepenue kodddummenta TpeHus Mo BEIUYHHE YTI0BOr0 KO3 GUIIMEHTa 3aBUCUMOCTH
Fip(N).

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

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka 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, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4yeckne yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: KPOHIUTEWH, CTPOUTENIBbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue yclI0BUN paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACYET CUJT YIIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuIibl 1 H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

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

Pabora cuibpl Ha ManoM M Ha KOHEYHOM IepemelneHuu. ['paduyeckoe mpencTaBieHue
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

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

[ToreHnnanbpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. IloreHnumanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKOpocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymu s UACANbHOM JKUJIKOCTH KakK 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.

H3MepeHre MOIHOCTH CHJIBL.

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, nadopamopnsie padomaol, NPAKMUKYM.

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 KHHETUYECKOM SHEPTUH TeJla II0 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 TOJIOKEHHSI MOJIeKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE 3TUX Mojenell. Macca u pasmepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

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

Mogens wnaeanbHOTO ra3a B MOJIEKYJISIPHO-KMHETHYECKOW TEOpHH: YaCTHIBI TIas3a
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. I'paduyeckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

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

CBsi3p  aOCONIIOTHOW  TeMmIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  CcpenHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHILI.



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

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buzaeopoiuk ¢ 3anuchio peaabHOr0 OPOYHOBCKOTO JBUKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padbomot, npaKmMuKym.

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

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

N3yueHnue n30X0opHOro Impoiecca.

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 CUCTEMBbI KaK CPEIHHUE 3HAYEHUS BEJIWYMH, ONMMCBHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

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

Mogens wuaeanbHOro Tra3a B TEPMOJMHAMUKE — CHUCTEMa YpPABHEHHI: YpaBHEHHUE
MenneneeBa—KnaneiipoHa 1 BbIpaXX€HUE ISl 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 TepMoAuMHaMuKe. Beruncienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

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

KonuuectBo 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. KonnyecTBo TemnoTsl u padoTa
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 3nadenue KI1/1. ukn Kapho.

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

TexHu4eckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
TU3CTbHBIA W KapOIOpPaTOPHBIM JBUTATENM, MapoBasi TypOWHA, TOIYyYEHUE CBEPXHUKHUX
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.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M DHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOJACHCTBUS U TeMIIEpaTyphl
KUIIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeuiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcamus. Vcnapenwe wu kumeHwe. YaenbpHas TeruioTa
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. Pactsokenue u cxxarue. Cosur. Moayne FOwnra. 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 sHEPTHH B (PA30BBIX MEPEXOax.

VYpaBHeHHEe TEIIOBOTO OanaHca.

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

TexHudyeckue yCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECChl: KUJIKUE KPUCTAIUIBL,
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.

N3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEH.

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.

Hccnenoanue 3aBUCUMOCTH AeQopMalii pe3HHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

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

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

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

Hanpsoxk€aHocTh  dnekTpudeckoro mojs. [IpoOHeiid 3apsn. 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 MOJS M PAa3sHOCTH TOTEHUUAIOB IS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. ITone paBHOMEpPHO
3apspkeHHOro mo o6bvéMmy mapa. Ilosme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KaprrHbl mMHMI HANPS/)KEHHOCTU ATUX OJIEN U SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM I10JIE. Y CIIOBUE PABHOBECHUS 3apsI0B.

JINDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUYeCcKas IPOHUIIAEMOCTD BEIIECTBA.

Konnmencarop.  DJEeKTpOEMKOCTh  KOHICHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOEe  COSMUHEHWE  KOHIEHcaTopoB.  IlociemoBaTrenbHOE — COSNUHEHUE
KOHJICHCATOPOB.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

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

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

Hemoncmpayuu.



Y CTpolcTBO ¥ PUHIUIT JCUCTBUA SIIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3apSKEHHBIX 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  DJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCATOpa OT IUIOUIaJAW  IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiiKka KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padomot, npaKmMuKym.

OueHka cu1 B3auMOJECICTBUSA 3apsKEHHBIX TEll.

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

N3yuenue npoTekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpsHKEHHUS) TIPH  MOCIEAO0BAaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAHMSI TIOCTOSIHHOTO AJIEKTPUYECKOTO TOKa. lcTouHuMKM ToOKa.
Hamnpsoxkenne U u DJIC €.

3akoH OMa JJig y4acTKa LEMH.

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

[locnenoBarenbHOE, NapajlIeNbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX dNeKTprueckux 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 CONPOTHUBJICHHS 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 CHUJIBI 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 npejena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX]Y MOJIOCAMH UCTOYHUKA TOKA OT CUJIBI 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  CONPOTHBJIEHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CaoticTBa p—n-niepexoaa. [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, MOJIYIPOBOJHUKOBBIE MPHOOPHI: 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 3apsia 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOM 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.



[IpoBeneHNE KOCBEHHBIX HM3MEPEHUMN, WCCIECIOBAaHUM 3aBUCUMOCTEH  (U3UICCKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMATHYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOpPHBIC PAOOTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Wzyuenue kypca ¢pusuku yriyonaéHHoro ypoBHsa B 10 kiacce OCyIIeCTBISETCS C y4ETOM
COJICPXKATENIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusie nonamusA, C6A3aHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
AKCIIEPUMEHT, MOJCIIMPOBAHUE, MO/ICIb, U3MEPEHHE, OTPEIIHOCTH U3MEPEHUM, U3MEPUTEIIbHbBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkus, napabona,
runep6ona, ux rpaduku u cBoiicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOphl M MX MPOEKIMH Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TenI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYyXalomled  cpedpl,  yTUIU3alus
OMOOPraHMYECKOTO TOIUIMBA ISl BBIPAOOTKHU «TEIJIOBOM» M DJIEKTPOIHEPTHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEN, KUJKOCTEH U
ra3oB, OKHUJIKHE KPHUCTAJUIbI, DJJICKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JUCCOIMAIIUS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOIIHSI.

T'eozpaghus: BnaxxHOCTh BO31lyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozusa: npeoObpa3oBaHue ABUKEHHM C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOro U
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHM (KPOHINTEHH, pemeérdyarpie
KOHCTPYKIIMH ), UCTIOIH30BaHNE 3aKOHOB COXPAHEHUSI MEXAHUKH B TE€XHHUKE (TUPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CroOpaHHs, MapoBas TypOWHa, OBITOBOW XONOIWJIHHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, Ta30pA3PSAHBIC JAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaTbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Macnumnmnoe noie.

B3anmoaeicTBie MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe MoJIe.
Bekrop marauTHOM MHAYKIMU. [IpUHIMI Cylieprio3uMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

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

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

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

MarnutHoe nose B Beuectse. deppoMarHeTUKy, napa- U IMaMarHeTUKH.



TexHHYECKHE yCTPOWCTBA M TEXHOJIOIMYECKHE IIPOLIECCHI: IPUMEHEHUE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOABUTATENb SIKOOM, YCKOpUTENIN
AJIEMEHTApHbIX YaCTHII.

Hemoncmpayuu.

KaptuHa nMHMH MHAYKUMM MarHuTHOTO IIOJs IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

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

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

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

[TpuHIMN AeicTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha pPaMKY C TOKOM.

N3mepenue cuibl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM HHAyKuuu. DJC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHOM uHAyKuuun Papanes. BuxpeBoe 3iIeKTpUUECKOEe IOJIE.
Toxku dyko.

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

IIpaBuno Jlenna.

NunyktuBHOCTE. Karylmika HMHAYKTHBHOCTM B IL€NM IOCTOSHHOTO TOKa. SIBieHue
camonHaykiuu. J[C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHME TNPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOMJI, 3aIIMTA OT 3JIEKTPU3ALMH TEN IIPU IBUKEHUU 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.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMK OT CKOPOCTH M3MEHEHMS CHJIbI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMArHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue sBIEHUS CAMOUHTYKIUH.

CoOopka Mo/ieNH 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 COXpaHEHUS  MEXaHWYecKol sHepruu). BbiBox
JTUHAMHYECKOTO ONHCAHUS TApMOHMYECKHX KOJNIGOAHWH W3 WX OJHEPreTUYECKOro U
KHMHEMAaTU4YECKOTO OIHCAHMUS.

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

[Tepuon u yacrora xonebanuii. Ilepuon Manbix cBOOOAHBIX KOIEOaHUN MaTEMAaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHUI TPYKMHHOTO MasiTHUKA.

[TonsTne o 3aryxarommx KosneOaHusix. BoiHykneHHble konebanusi. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOU KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue ycTpOHMCTBA M TEXHOJOTMYECKHE IPOLIECCH: METPOHOM, Yachl, KayellH,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOrO ABMKCHHUS.

HabGmronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHU rpy3a HA HUTH OT aMIUTUTY/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 COXpaHCHHSI SHEPTUH TPU KOJICOAHUSIX IPpy3a Ha TPYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBI)KEHHUS TENa B X0/Ie KOJIeOaHHl Ha yIIPyroM MojABece.

N3yueHue ABMKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOMINX KOIeOaHuUH.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHLHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBsA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYION CUIIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHHsI SHEPTUHU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYpE.

3aTtyxaromuye DJeKTPOMarHUTHbIE KoJjieOaHus. BBIHYXICHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

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

CuHyconaalbHbIA IEPEMEHHBIN TOK. Pe3uCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOMIAJILHOTO MEPEMEHHOr0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanpskeHU.

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



OKOJIOTUYECKME PHUCKHU IIPU INPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCIosb30BaHUA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HHU.

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

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOaHUN OT MHIYKTUBHOCTU U €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIEOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTH U KOHIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopA.

YCTpORCTBO M IPUHIIKIT ACHCTBHS TpaHCHopMaTopa.

Mogenb IMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomut, nPAKmMuKym.

Wzyuenue Tpanchopmaropa.

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

HaOnroneHnue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue padoThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHuUmMHbsle 60JIHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHusd. [lomepedynsle M IpoAosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TemMOp 3ByKa.

[IIymoBoe 3arps3HEHNE OKPYXKAIOIIEH Cpeibl.

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

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTpPaXEHHE, MPEIOMIICHHE, MOJspU3alus,
uHTephepeHIMs U AU(PaKIHSL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHMK, TeNeBU30p, aHTeHHa, TenedoH, CBY-neub, yinbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEUHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromieecs Teno kKak HCTOYHUK 3BYyKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmoneHue oTpaxkeHus U MPETOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepepeHnu 1 Tuppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI pe30oHaHC.



CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
KOJICOaHUH.

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

Oo6HapyxeHrne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUSHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, nPAKmMuKym.

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.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenune cBera. 3aKkOHBI MpeEIOMJICHHUS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npesnoMieHuss. OTHOCUTENbHBIA IMOKa3aTelnb mpeaomiieHHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOIO CBETA Uepe3 I'PaHUIly pasjeiia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpu3me. ucnepeust ceera. CliokHBIN cocTaB Oenoro ceera. L[Ber.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHYyTPEHHETO OTPAKEHHUSL.

Cobuparonue W paccewBaroniye JUH3bL. ToHKas muH3a. DOKYyCHOE paccTosHUE U
ONTHYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUS TOHKOM c(eprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO ITOKa3aTesl IPEIOMIICHUS.

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

Xox ny4a, IpOLIEALIEro JIMH3Y O]l IPOU3BOJBHBIM YIIOM K €€ IIIaBHOM ONTHYECKOM OCH.
[TocTpoenue n300pakeHU TOYKKA U OTPEe3Ka MPSIMON B COOMPAIOIINX U PACCEUBAIOIIUX JTMH3aX
U UX CUCTEMaX.

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

[Tpenensl NPUMEHUMOCTH FEOMETPUUECKOMN ONTUKH.

BonmnoBas onrtuka. WHrepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIOJIEHUsI MAaKCUMYMOB W MHHHUMYMOB B HHTEp(EpEHIMOHHON KapTUHE OT JABYX
KOTE€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kitaccuyeckiux MHTEpPEPEHIIMOHHBIX CXEM.

Hudpakmus cera. [udpakinuonnas pemérka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
dboroanmapar, MHUKpPOCKOI, TMPOEKIIMOHHBIN amnmapar, MPOCBETIEHUE ONTHKH, BOJOKOHHAs
onTHKa, TU(paKIUOHHAS PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeioMIIEHUS CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpaxkeHus. 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 TOHKUX IUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaGnronenue nucnepcuu cBeta.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHne NOISPOUIOB IS U3YUSHHSI MEXaHUYECKUX HAMPSKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHue nokasatesis IpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (Ha MPUMEPE KUAKUX
JIUH3).

N3mepenue GpoKyCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenne n300paXkeHUs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3BI.

[Tonryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKONMUYECKUX CUCTEM.

HaGnronenue nudpakuuu, MHTEpHEpeHIUU U MOJISPU3ALIUU CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

Hab6mronenue nucniepcumu.

HaGnronenue u uccnenoBanue AMGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yenue criekTpa U3TydeHHs CBETOAMOAA TPU OMOIIHU TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH T€OPUU OTHOCUTEIbHOCTH.

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

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpasoBanus  Jlopenuna.  Yciosue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeNIJieHHE BPEMEHHU U COKpallleHue
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKON YaCTUIBI.

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

TexHUYeCKHEe YCTPOWCTBA M TEXHOJOTHUYECKHE IPOIECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.

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

Pa3znen 7. KBanToBas pusuka.

Tema 1. KopnycKynapnuo-601no80il 0yaiusm.

PaBHOBecHOE TeMIOBOE W3Iy4YeHHE (M3IIy4eHHE aOCONIOTHO YEPHOrOo Tefa). 3aKoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIEC (POTOHA.

®otoadpdexrt. OnbiTol A. I'. CroneroBa. 3akoHbl poTorddexTa. YpaBHeHue DiHIITEHHA
st hotorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIEHWE CBeTa Ha aOCOJIIOTHO MOIJIOIIAONIYI0 HU
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.



BosHoBbIe cBoiicTBa yactull. Bonubl ne bpoitns. Jlnuna BonHbl ne bpoitns u pazmepsl
objmacTu  JOKANM3AalMKM  JBWKYIIEHCS  dYacTulpl. KOpmycKyJnsipHO-BOJHOBOW  Tyaju3M.
Judpakius 37eKTPOHOB Ha KPUCTAILIAX.

Crnenuduka uzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéunocTe [ elizendepra.

TexHuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CHEKTPOMETpP, (OTOIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANO.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TIOTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue horope3ucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAUO/L OT HAPSHKEHMUS.

Tema 2. @usuka amoma.

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

[Toctynater bopa. M3nydenune u moriomuieHne (OTOHOB NPH IEPEXO0JIe aTOMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnoHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

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

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habnronenne nuHelyaThIX CIIEKTPOB.

YCTpolCcTBO U AEMCTBUE CUETUMKA HOHU3UPYIOLIUX YACTHUII.

Ornpezenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSSHHON
Pun6epra.

Tema 3. @usuka amommnoz2o A0pa u 31eMeHMAPHLIX YaACHUY,.

Hyxnonnas moxens sigpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3oTomnsl.

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

3aKOH paguOaKTUBHOrO pacmnana. PammoakTwBHBIE H30TONBI B npupozae. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpus.

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

Anepubie peakuuu. Jenenue wu cuHTe3 sAnep. SnepHelie peaktopsl. [IpoGnembl
YIOPABISIEMOTO  TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMUECKHE aCMeKThl Pa3BUTUS  SECPHOU
SHEPTeTUKHU.

MeToapl perucTpaiuy U UCCIIeI0OBaHUS dJIEMEHTAPHBIX YaCTHII.



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

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa Buibcona,
SJCPHBIA  PEAaKTOp, TEPMOSICPHBIM peakTop, aroMHas Oom0a, MAarHHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIb30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTull aTlOMUHHEM.

Pa3zgea 8. JjieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukinagHoe ©W  MHPOBO33PEHUECKOE 3HAYCHHUE
actpoHoMud. [IpUMEHMMOCTh 3aKOHOB (GU3WUKU Ui OOBSCHEHHS MPUPOIBI KOCMHYECKHX
00BEKTOB.

Metoabl acTpOHOMHUYECKMX HcclieqoBaHUNA. COBpEMEHHbIE OINTUYECKHE TEJIECKOIIbI,
pasnoTeNeCKOMbl, BHEaTMOCc(hepHast acCTpPOHOMHUSL.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

ConneuHas cucrema.

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

3BE3/1bl, HX OCHOBHBIE XapakTEPUCTUKU. JluarpamMmma «CHEKTpaJbHBIA Kjacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM 1OCJIE0BATEIbHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]] [JIaBHOM  MOCJENOBaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUM U 3BOTOLMH COJIHLA U 3BE3/1. DTaIlbl )KU3HU 3BE3L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxkenune Connua B ['anaktuke. Turbl
rajlakTuk. PajmoranakTiku U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonburoro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HaGnronenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJa30M €  HCHOJIb30BAHUEM
KOMITBIOTEPHBIX TMPWIOKEHUN Ui ONpeleNeHus] MOJOXKEHUs HeOeCHbIX OOBEeKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

HabGmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3nYecKU NPAKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCTOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MIOTPELITHOCTEM.

[IpoBeneHe KOCBEHHBIX M3MEpPEHMH, HCCIEIOBaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX T'MIOTE3 (BHIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa0OpaTOpHbIE pa0OThI, TPAKTUKYM)).

O0o0maroniee NOBTOpeHUE.

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 w 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 MPOTrHOCTHYECKON (DyHKIHIA (pru3ndeckoil Teopuu, poib HU3NIECKON TeOpUn
B ()OPMUPOBAHUU TMPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

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

Mesicnpeomemusvie nOHAMUA,CBAZAHHBIE C UYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbIA (akT, rumore3a, (Qu3MUeckas BEIMYMHA, 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 TOXKISCTBO. BEKTOpBI M WX
MPOSKIIMA HAa OCU KOOPIHMHAT, CIIOKEHUE BEKTOPOB. [IpoM3BOMHBIC 3JIEMEHTAPHBIX (DYHKIIHM.
[Tpu3naky mo100us TPEYrOIbHUKOB, ONPEIEICHUE TUIOIAIU TUIOCKUX GUryp u oo0béma Te.

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

Xumusa: CTpoOeHHE aTOMOB M MOJIEKYJ, KpUCTaJJIM4ecKas 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, AJIEKTPOMATHUTOB, AIEKTPOABUTATENb
SxoOm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIIMOHHAS TIeYb, JIMHHUH 3JIEKTpoIiepeaad,
QJIGKTPOJIBUTATENIb, pPajiap, pPaTIuONPUEMHUK, TEIIEBU30p, aHTeHHa, TeiedoH, CBU-neus,
yIbTPa3ByKOBas IHArHOCTUKA B TEXHUKE, MPOEKIMOHHBIA ammapar, 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 PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJabTaThl OCBOCHHS yueOHOTro mpeamera «DHU3MKay JO0KHBI OTpaxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXJeHUM, COOTBETCTBYIOILMX TPAJULHOHHBIM IIEHHOCTSAM pPOCCHICKOro oOIiecTBna,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YUCIIC B YACTH:

rpa’KIaHCKOTOBOCIIUTAHMS:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MIMU OOYYAroOIIerocss Kak AakKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

® [PUHATHE TPAJUIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHHUCTUIECKUX U IEMOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHU3aluu;

e yMEHHE B3aWMOJICHCTBOBATh C COIUAIBLHBIMA WHCTHTYTaMH B COOTBETCTBHHU C HX
(GYHKLIUSAMU ¥ Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOTOBOCIIUTAHMSA

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM POCCHHCKHX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCITUTAHMUSA:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHMS;

e CHoCOOHOCTh OLIGHUMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIE B
JIESITENTbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOMUNBOTO OYyIyIIEro.

ICTETHYECKOTOBOCTTUTAHMA:

® OCTETHYECKOE OTHONICHWE K MHUpY, BKJIIOYash JCTETUKY HAay4dHOTO TBOpPYECTBA,

puCyIIero Gpusnvyeckon HayKe.
TPYAOBOTOBOCIIUTAHMS

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBFHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOM, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOP Oyymiei
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHMIO M CaMOOOPA30BaHUIO B OOJIACTH (U3UKU
Ha MPOTSKEHUHU BCEH KU3HH.

IKOJIOTHYEeCKOTOBOCTIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JEATEIbHOCTH HKOJIOTMYECKON HAaMpaBIIEHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAaHUH 10 Pu3nKe.

HEHHOCTUHAYYHOI'OIIO3HAHUSA

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

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBblesiornueckue1eicTBUA:

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

ONPENEIATh LEIH ACSITEIBHOCTH, 331aBaTh IAPAMETPBI U KPUTEPHUH UX JOCTUKEHNS,
BBISIBIISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MUYECKHUX
ABJICHUSX;

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

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

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3zoBbiencceienoBarebCKHeIeHCTBYA:

BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U MeTOAaMH (DU3HUECKOi
HaYKU;

BJIQJIeTh HAaBBIKAMHU Y4YEOHO-MCCIIEOBATEIbCKOM W TMPOEKTHOW JEeATEIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TOUCKY
METOJIOB pEHICHUS 33a7a4 (PU3NISCKOT0 COJICpXKAHUS, TPUMEHEHUIO Pa3IMYHbIX
METOHOB IMO3HAH,

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJIYYCHUIO HOBOTO 3HAHWSI, €T0 WHTCPIIPCTAIINH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPUUMHHO-CJICICTBEHHBIC CBSI3U M aKTyallU3UpOBAaTh 3ajJady, BBIJIBUTaTh
rUnore’y € pelleHus, HaxOIUTh apryMEeHTBl [UIsl JO0Ka3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS;

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

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh NMEPEHOCUTH 3HaHUS N0 (PU3MKE B MPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBHUTb HpO6JICMBI " 3ala4u, JOIMYyCKarIHEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

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

OIICHHBAThI0CTOBEPHOCTEUH(OPMALINH;

HCIIOJIb30BaTh CPEJCTBAa WH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIEHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W OPTraHMU3AIMOHHBIX 33734 C
coOnrofecHreM TpeOOBaHWN APrOHOMUKH, TEXHHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpXKAaHUS B PA3IUYHBIX (GopMmarax ¢ y4ETOM
Ha3HAYCHUS WHPOPMALMU U INEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
MIPEJICTABICHUS U BU3YyaTH3aIIH.

KOMMyHHKaTI/IBHI)IeyHI/IBepCaJILHbIey‘leﬁﬂbIeIleﬁCTBl/lﬂ:

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

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAILHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IPUHUMATH L€ COBMECTHOM JESATEIBHOCTH, OPTaHU30BBIBaTh U KOOPAMHUPOBATH
JNeHCTBUS MO €€ JOCTM)KEHHIO: COCTAaBJIATH IUIAH JAEWCTBUN, paclpenessaTh poJid ¢
y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM pabOThI;

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

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

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

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATETIBHYIO JIEATEIHHOCTh B 001IacTH (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (hOPMYITHUPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOATENIBHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaUYE€CTBEHHBIX 3aJ]ay, IUIaH
BBITIOJTHEHHS TMPAKTHYECKON pabOTHl C YIETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;

JIaBaThOLEHKYHOBBIMCUTYALIUSIM;

pacCIIMPSTh paMKH y4eOHOTO TIPEIMETa Ha OCHOBE JIMYHBIX MPEATOYTCHUIH;

JIeNIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATHIIPHUOOPETEHHBINOTIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3IMOLIUOHAJIbLHBIHHHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallWsIM, BHOCUTb KOPPEKTHUBBI B ACATEIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEJILHOM pPe(IEKCHMM KaK OCO3HAHHUS COBEpLIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATb MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI PYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKH.

B nmponecce AOCTHXKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOIpaMMBbI I10 (1)I/I3I/IK€ JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BHJCTH HAINpPaBIICHHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThCi K
SMOIMOHAIBHBIM U3MEHEHHSM H IPOSIBISTh THOKOCTD, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIUH, BKIIOYAIOMICH CTPEMJICHHE K JAOCTIDKEHHIO e U YCIIeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMITATUH, BKIIOYAIONIEH CIOCOOHOCTh OHUMATh SMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JIOIBMH, 3200THTHCS, TIPOSIBIISAT HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 knacce npeiMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Yy OOYUaIOLIUXCSl YMEHUI:

NOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLIMAJILHOW M ATHYECKOM cdepax AesTeNTbHOCTH YeJIOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAUEHUE OIHCATENBHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PYHKIMH (uzndeckoit
TEOPUU — MEXAaHUKU, MOJIEKYJISIPHOM (U3MKU U TEPMOJUHAMHUKHU, POJIb (PU3NYECKON
Teopuu B (OPMUPOBAHUHU MPENICTABICHUM O PU3NUECKON KapTHHE MUPA;

pa3ianyaTh yCIOBHS MPUMEHHMMOCTH Mojiened (QU3MYecKMX Tel U IMPOIECCOB
(sIBJIEHUI): MHEpLMATIbHAS CUCTeMa OTCUETa, a0COJIIOTHO TBEPAOE TENO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE majeHue, abCONIOTHO ympyras
neopmarusi, abCONIOTHO YNPYroe U abCONIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJEIH



ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOIO) Teja, MAealbHbIM ra3, TOUYEUHBIH
3apsill, OAHOPOJHOE NIEKTPUUECKOE I10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
MOHMMATh BCEOOIIMI XapakTep (YHIAMEHTAIbHBIX 3aKOHOB W OrPAHUYCHHOCTH
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

AHATM3UPOBATh M OOBSACHATH MEXAHMYECKHUE TIPOIECCHl M SIBJICHUS, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O ABI)KEHHUS, MpeoOpa3oBaHUs
lanunes ansg  CKOPOCTH M TMEpeMelleHus, 3akoHbl HblOTOHA, MPUHIUII
OTHOCUTENIbHOCTH [anuiies, 3aKOH BCEMUPHOTO TSATOTEHUS, 3aKOHbI COXpPaHEHUS
UMIyJbCA M MEXaHHYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXaHMYECKOM DSHEpPruM, YCJIOBHsS paBHOBECUS TBEPIOro Tena), IMpPH ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPA)KCHHME  3aKOHOB,  YKa3blBaTb  YCIOBUS
IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUS UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

AQHAIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOIB3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3MKM W TEPMOAMHAMUKH (CBA3b
JIaBJICHUS HJICAIBHOTO ra3a Co CPeIHEN KUHETUYECKON SHEPrue TEIIOBOr0 JABHKECHUS
M KOHLEHTpauue:d €ero MOJIEKYJ, CBs3b TEMIEPATypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOM DJHEprued TeIIOBOTO JBUYKEHUS €ro 4YacTHll, CBA3b JaBJIEHUSA
UJeaNbHOrO Ta3a C KOHLEHTpauued MOJEKYJ M €ro TeMIepaTypoil, ypaBHEHUE
MenneneeBa—Knanelipona, NepBblli 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHMS
SHEPruM B TEIUIOBBIX IpoOlleccax), IpPU OTOM HCIONb30BaTh MAaTeMaTHYECKOE
BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUSl NPUMEHMMOCTH YypaBHEHUs MeHzeneeBa—
Knaneiipona;

AHAIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHE SBIICHUS, WCIONb3ysS OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DIIEKTPUIECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaNBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHUHIMI
CYMEPIIO3UINHN DJIEKTPUUECKUX TIOJIEH, TIPU ITOM YKa3biBas yCIOBUS MPUMEHUMOCTH
3akoHa KynoHa, a TakXe NpakTUYECKH BaKHbIE COOTHOIIECHMS: 3aKOHbI Oma aiid
y4acTKa LEenu U AJI1 3aMKHYTOH 3JIEKTpUUECKOU 11enH, 3akoH [ xoyns—JIenua, npasuia
Kupxroda, 3akonsr dapazes s 371€KTposn3a);

OMHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3yS BEIUYUHBL: TEepEMEIleHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBIICHHE,
MOTEHIIMAJIbHAs JHEPrus, KWHETHYeCKas SHEprus, MeXxaHudeckas dSHeprus, paborta
CUJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHUJIa TSKECTH, CHUJla YINPYTOCTH, CHIIA
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ TOBEPXHOCTH,
SHEPrHsl YIpyro aeGopManuy MPYKHHBL, KOJIMYECTBO TEIUIOTHI, aOCOIIOTHAsS
Temmneparypa Tena, paboTa B TEpMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJI€aTbHOIO
OJIHOATOMHOTOTa3a, paboTa HWACATBLHOTO Ta3a, OTHOCUTEIbHAs BIAXKHOCTH BO3/AyXa,
KIIJI wmneanbHOro TEIMJIOBOTO JIBUraTessl; JJIEKTPUUECKOE TI0Jie, HaNpsKEHHOCTH
3JIEKTPUYECKOTO IOJIsI, HAMPSKEHHOCTh IOJS TOYEYHOrO 3apsja WIM 3apsHKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPHUKE, MMOTEHIUAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIIMAJIOB, 3JIEKTPOABUKYILAs CHUJIa, CUJIa TOKA, HaIpsSKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKass €MKOCTh IJIOCKOTO KOHJEHCATOpa, COMPOTUBIEHUE y4yacTKa LIENU C



MOCJIEIOBATEIbHBIM M MApaJuIeJIbHBIM ~ COEAMHEHUEM  PE3UCTOPOB,  DHEPrus
AIEKTPUUECKOTO MOJII KOHJIEHCATOPA;

OOBSACHATP OCOOCHHOCTH MpOTeKaHUs (U3UYECKUX  SBJICHHUI: MEXaHUYEeCKOoe
JIBIDKEHHUE, TEIJIOBOE JBMIXKEHHWE YacTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tudy3us, ucrnapeHue, KUIeHHe 1 KOHACHcallus, [IIaBJIeHHe
M KpUCTAUIM3alMs, HAMNpPaBICHHOCTh  TEIUIONEpEAauu, JJIEKTpU3auus  Ted,
SKBUIIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPSXKEHHOTO MTPOBOIHUKA;

IIPOBOJIUTH MCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYrou C
WCIIOJIb30BAHUEM TMPSMBIX W3MEPEHUH, MpU HSTOM KOHCTPYHUPOBATh YCTAHOBKY,
dbuKcUpoBaTh PE3yIbTATHl MOJTYYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPEIIHOCTeH HM3MEPEeHUM, AeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIIEI0BAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIMYMH, MPU 3TOM BHIOMpATh
ONTUMATBHBIA METOJ H3MEPEHHUS, OIEHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIE
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTH  OMBITBI IO MPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl: I[UIAHUPOBATH
OKCIIEPUMEHT,  cOOMpaTh  AKCIEPUMEHTAIbHYI0  yCTaHOBKY,  aHaJIM3UPOBATH
MOJIyYEHHBIE PE3YJIbTAThl U J€1aTh BBIBOJI O CTATYCE MIPEAIOKEHHOU TUIIOTE3bI;
cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATENbCKOW W MPOEKTHOM
NESTENIbHOCTH C HCIOJb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyI0BaHNS;

pemiate pacy€THbIE 3a/ladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJICTIbIO: HAa OCHOBAaHWM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HH3HUECKON
MOJIENIM, OTBEYalomeld TpeOOBaHUAM 3aJaud, TNPUMEHATH (OPMYJbl, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTynaThl (U3UYECKUX TEOPUH TMPH  HCIOIb30BAHUU
MaTE€MaTUYeCKUX METOJIOB pElIeHUsl 3aJad, MPOBOAMTH pPacu€Tbl HAa OCHOBAaHUU
MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl M KOPPEKTHPOBATH METOJbI
penieHus ¢ yuéToM MOJYICHHBIX PE3yJIbTaTOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIoIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3ieioB
Kypca GU3MKH, a Tak)Ke€ WHTErpalli 3HAHWW W3 JPYTUX TPEIMETOB €CTeCTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO ILIEMOYKY PACCYXICHHM C ONMOpod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SBICHHUS,

HCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS ISl OOBSCHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHAJIM3UPOBATh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
JIEATETLHOCTH YEJIOBEKAa, CBS3aHHOW C (U3WYECKUMH TPOIECCaMU, C TO3HIHI
9KOJIOTUYECKOU 0e30MMacHOCTH, MpEACTABICHUI 0 panMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTHH JIJIsl JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTBA;

MPUMEHSTh pa3TUYHbIE CTIOCOOBI paboThI ¢ HHGOpMaIuelt (U3MIECKOTO COIEPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(GOPMAIIMOHHBIX  TEXHOJOTHUH, TIPH  ITOM



UCTIONIb30BAaTh  COBPEMEHHbIE  HMH()OPMAMOHHBIE  TEXHOJOTHMH IS TIOHMCKa,
nepepadOTKU M TpeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISApHOH HHMOpMAIUH,
CTPYKTYPUPOBAaHUS M HMHTEPIPETALUU HHGOPMAIMH, TOJYUYCHHOH M3 Pa3IUUHBIX
HCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBAThH MOTy4aeMyl0 HHPOPMAIIMIO U OIIEHUBATh €&
JIOCTOBEpHOCTh KaK Ha OCHOBE HMMEIONIMXCS 3HAHWH, TaK M Ha OCHOBE aHAIM3a
UCTOYHUKA HHPOPMALIUHY;

NpPOSIBIIAITH  OPraHU3AIlMOHHBIE M TO3HABATEJIFHBIC YMEHHS CaMOCTOSTEIBHOTO
npuoOpeTeHns] HOBBIX 3HAaHUH B TPOIECCE BBHIMOIHEHUS TPOEKTHBIX W Y4eOHO-
HCCIIEJ0BAaTEIbCKUX paloT;

paboTaTh B TpyIIe C UCIOJIHEHHWEM pPa3IMYHBIX COIHUAIBHBIX POJEH, IIIAaHHUPOBATH
paboTy Tpymmbl, pAIHOHAIBHO pACHIpENesATh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYaIMsIX, aJIeKBaTHO OLIEHUBATH BKJIAJ KaXIOTO U3 YYaCTHUKOB TPYIIIBI B pELICHNE
paccMaTpuBaeMoid MPOOIIEMEI;

OpPOSIBIIATh MOTHMBalMI0O K Oyaymed npodeccHOHanbHOW — JESTENbHOCTH — I10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust BI1 knacce npeIMETHbIE Pe3ylbTaThl HAa YrIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh pPOJb (U3UKH B HKOHOMUYECKOHM, TEXHOJIOTHMYECKOH, COIHUANIbHONH U
ATUYECKON cdepax AesITeNbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
Hay4YHOM KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU AESITEIBHOCTH YEIOBEKA U
JalbHEHIIEM  HAy4YHO-TEXHHYECKOM  Pa3BUTHH, 3HAYEHHE  ONMUCATEJIbHOM,
CUCTEeMATU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nuecKoit
TEOPUH — HJIEKTPOJMHAMUKH, CHELUATBHOM TEOPHUH OTHOCUTEIBHOCTHU, KBAaHTOBOU
¢u3uKy, ponb QU3NUECKO Teopud B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUN O IPUPOJIE;

pa3nuyarh YCIOBUS MPUMEHMMOCTH Mojeied (QHU3MYecKuX Tela M IPOLECCOB
(ABNIEHMIT): ONHOPOJHOE AJIEKTPUUYECKOE U  OJHOPOJHOE MAarHWTHOE OIS,
rapMOHHYECKHE KONeOaHMs, MaTeMaTHYEeCKHI MasTHHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TaPMOHUYECKUE BOJIHBI, UJCANIbHBIN KOoeOaTeIbHbIN KOHTYp, TOHKAs JINH3a,
MOJIeJIel aTOMa, aTOMHOT'O s/Ipa ¥ KBAHTOBOW MOJIEIIH CBETA;

pasnuuath ycloBUS (TpaHHIlBl, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHMMAaTh BCeoOUIMIl XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE IMPOLIECCHl U SIBJICHMSI, UCIOJb3Ys
OCHOBHBIE TIOJIOKEHUS M 3aKOHBl JJIEKTPOAVMHAMMKM M CIELHMAJIbHOW TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTO 3apsia, cuia AMIepa, cuia
JlopeHua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JI/IC
CaMOMHAYKIUU B JJIEMEHTE JJIEKTPUYECKOW LENU CO CKOPOCTbIO M3MEHEHHUs CHIIbI
TOKa, MOCTYJaThl CIIEIMATIbHON TEOPUN OTHOCUTEILHOCTH DWHIITENHHA);
aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe DiHIITeHHAa a1 HoTOddeKTa, MepBbld U BTOPOH
MoCTynaThl bopa, MpUHIMI COOTHOIICHHs HeompeneneHHocTei I'eizendepra, 3aKOHBI
COXpAHEHHUs 3apsJJ0BOTO U MAaCCOBOTO YMCE M SHEPIMH B SJIEPHBIX PEAKIMAX, 3aKOH
paMOaKTUBHOTO pacraja);



OTHCHIBATh (PU3UYECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
3JEKTPUYECKOTO  TOJIA, MOTEHUUAN  3JIEKTPOCTATUYECKOro  MOJsA,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIUS MArHUTHOTO TMOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAS CHJIA CAMOUHIYKIIHH,
SHEPIvsi MarHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJIbC, ITOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOIHOM YaCTHUIIbI, SHEPTHs U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l pa, SHEPTUSI CBS3H SAPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHUS (UINYECKUX SIBICHUN: DIIEKTPOMArHUTHAs
WHAYKIHS, CAMOUHIYKIIUS, pe30HaHC, HHTepdepeHIIUs BOIH, TUGPAKIHS, TUCTICPCHs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoTtodnekrpuueckuii ad ekt (hororddekr), anbda-
u Oera-pacmaabl  sijaep, ramma-u3inydeHue saep, (U3NYECKUe  MPUHIUIIBI
CHEKTPaJIbHOTO aHau3a U paboThI Jla3epa;

ONpENENATh HAIlPaBJICHUE MHAYKIIMM MArHUTHOTO IOJS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHna;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €r0 XapaKTEPUCTHUKH;

MPUMEHATh OCHOBOIIOJIATAOIINE ACTPOHOMHYECKHUE IMOHATUSA, TEOPUU U 3aKOHBI AJIs
aHaM3a W OOBSICHEHUS (PU3NICCKUX TIPOIECCOB, IMPOHMCXOMANMX B 3BE3MAX, B
3BE3IHBIX CHCTEMaxX, B MEXKraJlaKTUYECKOW Cpeje; HBIKCHHS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MIPOBOJIMTH HCCIICIOBAaHUE 3aBUCHUMOCTEH (U3NYCCKUX BEIUYHH C HUCIOJIH30BAHUEM
MPSIMBIX U3MEPEHUI, TPH 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBAThH PE3yIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (PU3WYECKHMX BEIMYMH B BHAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX ~ TOTPEIIHOCTEH M3MEpEeHWM, JeJaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIUYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OIICHHUBAaTh aOCONIOTHBIE W OTHOCUTEILHBIE
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI IO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
OKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAJIU3UPOBATh
MOJIYYCHHBIEC PE3YIIbTAThI U JIEaTh BBIBOJI O CTATYyCE MPEAIOKEHHOM TUTIOTE3HbI;
ONUCHIBATh METO/IbI OJIYYEHHS] HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofath mpaBuia 0e30macHOro TpyJda MpU MPOBEIEHUU HCCIETOBAHHMA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-MCCIEI0BATENbCKOW W TPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U J1aOOpaTOPHOTO
000pyI0BaHNS;

pemath pacy€THBIC 3a/Jadyd C SIBHO 3aJaHHOM W HESBHO 3aJIaHHON (PU3HUECKOU
MOJIeTIbIO: HAa OCHOBAaHWUM AaHaNIM3a YCIOBHS BHIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUaIoIMe TPEOOBAHUSAM 3a/1a4H, IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYyJaThl (U3UYECKUX TEOPUH TMPH HCIOIH30BAHUM MATEeMAaTHYECKUX METOJ/IOB
pemieHusl 3ajad, MPOBOJAWTH pPAcUY€Thl Ha OCHOBAHMHM WMEIOIINUXCS JIaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pemaTh KaueCTBeHHBIC 3a7a4M, TpeOyIole MPUMEHEHHS 3HAaHUHN U3 Pa3HBIX Pa3/eiioB
Kypca (U3MKH, a TakKe WHTETpallMd 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-



HAay4YHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3HUECKUE SBIICHHUS;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLECCOB OKPYXKAIOIIEro MHpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  INPOU3BOACTBEHHON
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULIUN
3KOJIOTUYECKON 0e301acHOCTH, MIPEACTABICHUI 0 palnroHaIbHOM
[IPUPOJIONOIb30BAaHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIIsl TaTbHEHUIIIET0 pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

OPUMEHSTH pa3IMYHbIe CIIOCO0BI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(QOPMAIIMOHHBIX  TEXHOJOTHH, TpPHU  STOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadoOTKi W TPEAbSBICHUA YYEOHOW M HAyYHO-TIOMYJISAPHOH HH(OpMAIIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalMM, NOJYyYEHHOW U3 pPa3INYHBIX
HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(DOPMALUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHMM, TaK W HAa OCHOBE aHaIu3a
UCTOYHUKA UH(POpMALUY;

MpOSIBJIATh OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
IpPUOOpPETEHUS] HOBBIX 3HAHWW B IPOLECCE BBHINOJHEHUS IPOEKTHBIX M Yy4eOHO-
HCCJIEI0BATEIBCKUX padoT;

paboTaTh B TpYIIE C HUCIOJHEHUEM Pa3JIMYHbIX COIHUAIBHBIX POJIEH, IUIAaHUPOBATH
paboTy TIpymmbl, palMOHAIbHO PACHPENESATh JEATEIBHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEUHATbHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

/ HaumenoBaHnuepasieioB u
I

TEeMIIPOTrPaMMbI

KosnnyecrBoyacos
Bcer Konrpoabsnbiepador  IIpakruuyeckuepador
0 bl bl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/bHbIEpecypc
bl

Pazgen 1.HAYUHBIN METO/I HIO3HAHWSA ITPUPOIbI

1.1 Hay4npliiMeTOAITO3HAHUSTIPUPOABI 6
Hroronopaszaeny 6
Pa3znen 2.MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnnamuka 10
2.3 CrarukarBépaororena 5 1
24 3aKOHBICOXPAHEHHUS B MEXAHUKE 10 1
Uroronopazneny 35

Paznen 3.MOJIEKYJ/IAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBIMOJIEKYJISIPHOKUHETUYECKOUTEOP

3.1 15 1
U
3.2 TepmonnHamuka. TernoBbIeMalInHbL 20 1
313 ArperaTHbIe COCTOSHUS BEIIECTBA. 14 |
' da30BbIE MTEPEXOIBI
Hroronopazneny 49
Paznen 4.9JIEKTPOAUHAMUKA
4.1 DIIEKTPUUYECKOETIONE 24 1




4.2 [ToCTOSHHBINAIEKTPUYECKUNTOK 24
43 Toxu B paznuyHbIXCpeaax 6
Uroronopazneny 54
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 DU3NYECKUNITPAKTUKYM 16 16
Uroronopazneny 16
PesepBHOEBpEMS 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undppoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Paznen 1.2JIEKTPOAUHAMHUKA
1.1 MaruauTHoemnosne 14
1.2 DIIEKTPOMAarHUTHASUHIYKLHS 13 1
Uroronopazneny 27
Pa3nen 2.KOJIEBAHUS U BOJIHbI
2.1 MexannueckueKoie0anus 10
2.2 DNeKTPOMarHUTHBIEKOJICOaH s 15
53 Mexanuveckue u 10 1
AJIEKTPOMATrHUTHBICBOJIHBI
2.4 Onrtuka 25 1
Uroronopazneny 60

Pazzea 3.0CHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBbHOCTHU

3.1 Ocnossl CTO 5 1
Nroronopaszneny 5
Pa3znen 4 KBAHTOBAS ®U3UKA
41 Kopnycxglnﬂpﬂo- 15
BOJIHOBOM1yaJln3m
4.2 dusukaaToma 5
43 ®u3nka aTOMHOTO s1/1pa U 5

OJIEMCHTAPHBIX YaCTUI]




Uroronopazneny 25

Paznes S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DNEeMEHTBHIACTPOHOMUH U

5.1 12
acTpou3uKu
Uroronopazneny 12
Paznen 6.OM3NYECKHUN MPAKTUKYM
6.1 DU3NUECKUNTTPAKTUKYM 16 16
Uroronopazneny 16
Pa3nen 7.0 BOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
MPEIMETHOTO CO/IEPKAHUS U
7.1 OITBITA JICSITELHOCTH, 15
NPUOOPETEHHOTO NMPU U3YYECHUN
Kypca pusuku 10 — 11 kmaccoB
Hroronopazneny 15
PesepBHOEBpEMs 10
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Mskummes I'.51., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiectBo «M31aTeancTBO
«IIpocBenienue»

» Guzuka, 11 knace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M. nox
penakiueit [TapdpentreBoit H.A., AkuinonepHoe o61iecTBo «M3narenbcTBo
«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. ®usuka. 10 kinace. lumakTudeckre KapTouKu-3aaaHus (aBTopel M. A.

VYmakos, K. M. Ymakon).

2. . ®uzuka. 11 knacc. Jlunaktuueckrue KapTouku-3aaanus (aBTopsl M. A.

VYmaxkos, K. M. Yiakos).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

MHTEPHET
1 http://nsportal.ru - connansHas ceTh pabOTHUKOB 00pa30BaHUSI.
2 http://markx.narod.ru/pic/ - pusuka B mIKoJIE.

3 http://festival.l1september.ru/articles/ - hecTuBamb MegarornaecKux Uach

«OTKpPBITBIN YPOK».

4 http://'www fizika.ru/ - caiit qyist yaurenei pU3MKA U UX YYEHUKOB.

5 http://www.physics.ru/ - MmaTepuaibl 1o GhU3UKe.



6 www . ege .edu.ru - uapopmannonHsiii moptan EI'D.

7 http :// school - collection . edu .ru / - emunaskomnexkuusl [OPoB
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