PabGouast nporpamma no yueoHomy npeamery «@usuka» (yriyodJeHHbIH YPOBEHb)
HOACHUTEJBHAS 3AIIUCKA

[Tporpamma o ¢pu3uke Ha ypoBHE CpeAHEro o01ero oopazoBaHus pa3paboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBl,
npeacrasieHHbix B ®I'OC COO, a taxke ¢ yuéroMm ¢eaepanpbHO paboyeil MporpamMmmbl
Bocriutanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranmsaiusax Poccuiickoit  ®epepauuu, peanu3yroLMX OCHOBHbIE —0Opa3oBaTelbHbIE
IIPOrPaMMBI.

[Iporpamma 1O ¢u3uKe ompenenseT o00sg3aTenbHOe MPEIMETHOE  COJCpKaHMUE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCT M3YYCHHS TEM M Pa3/esioB y4eOHOro
npeaMera ¢ y4€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOro Ipolecca,
BO3PACTHBIX 0cOOeHHOCTEH o0ydaromuxcs. [Iporpamma o gpusuke Jaét npencTaBieHUe o HemsX,
coJiepKaHnu, OOIIeH cTpaTeruu oO0ydeHus, BOCHUTAHUS M Pa3BUTUS 00yUYaIOMIUXCS CPEACTBAMHU
yaeOHoro npeamera «Pus3uka» Ha yriyOnEHHOM YpOBHE.

N3yuenne kypca Qu3MKU yriIyOJEHHOTO YPOBHSA I03BOJIAET pEaIM30BaTh 3aJaud
npodecCHOHATIBLHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBHMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaromUMCs, KOTOpBIE
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEUATILHOCTSIM.

B mporpamme mo QusmMke Onpenensiorcs IUIAHUpYEeMble pe3ysbTaThl OCBOEHHUS Kypca
(Gu3KKYN HA YPOBHE CPEAHET0 00I11eT0 00pa30BaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yrny6néHHOM ypoBHE). HaydyHO-METOM0IOrHUeCcKOi OCHOBOM TSl pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METalpeJMETHBIM M HPEIMETHBIM pe3ysibTaTaM OOy4aroIlHuXcs, OCBOMBILUX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpPEeJHEro ooIero oopazoBaHMs Ha YIriyOJIEHHOM YpOBHE,
ABJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YyIIIyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET OBbIThb HCIOJIb30BAaHA
YUUTEISIMU (PU3UKU JUISI COCTABIIEHUSI CBOMX PabOUUX MPOrpamM.

[IporpamMa 1O (QU3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUISl pEaU3alyd PAa3IMYHBIX METOAWYECKHUX TOIXOIO0B K
IpenojaBaHuio PU3UKU Ha YriyOIEHHOM YPOBHE IIPH YCIOBUHU COXpaHEHUs 00s13aTeNbHON YacTu
coziepxkaHus Kypca.

®dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOro
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[konpHBIH Kypc (GU3HKH — CHCTEMOOOpA3YIOIIUN MJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHMII B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3yuyeHue (UMK BHOCUT OCHOBHOW BKJIaa B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOH KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMEHUH
IPUMEHSATh HAyYHbII METO]I IO3HAHUS NPH BBHIIIOJIHEHUU MU YIEOHBIX HCCIIEOBAHU.



B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

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

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisiercs (OPMHpPOBAHUE TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MHPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTUYECKUMU MPOOIeMaMH.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriy6aE€HHOTO ypoBHS Npeaoaaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
Teopuil U 3akoHOB. llpm 3TOM paccmarpuBarOTCs Ha YpPOBHE OOIIMX NPEJICTaBICHUM H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a TakKe 00CYKAEHUsI MPOOJIEM palliOHAILHOTO MPUPOOII0IB30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
HCTIOJI30BAaHUU CAMOCTOSITEIbHOTO ASKCIEPUMEHTa KakK IMOCTOSHHO JeHcTBYromero (akropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
MmarepHana, 1abopaTopHble paboThl U paboThl MpakTUKyMa. [Ipu 3TOM BO3MOKHBI JBa criocoda
peanmu3anuy (PU3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpakTUKyMa B CUCTEMY Ja0OpaTOpHBIX paboT, KOTOphIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme 1o ¢usuke cucremMa yueHHYECKOro HKCIEpUMEHTa, Ja00paTOpHBIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMSI M OCHalleHUs KaOuHera ¢usuku. Ilpu 3TOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAeNseTCs PELIEHUI0 pacu€THBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTETpUpys MPUMEHEHHME 3HAHUW U3 pa3HbIX pazfenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Moenu Uil CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
(GU3UKHU 10JIKHO OBITh HEOOXOAUMOE J1Ia00PATOPHOE 00OPYOBAHUE JUISI BBITIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3Mke y4eHHYeCKHUX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C HPUHLIUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY MEPEUUCIIEHHBIX B IIPOrpaMMe I10
(Gu3uKe KIIOYEBBIX JAEMOHCTpAaLUi JUIsl UCCIENOBAaHUS M3Y4YaeMbIX SBJICHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZAOBaHUE AJISi YUYCHHUECKUX IMPAKTHUYECKUX paboT ¢Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCreuyrBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX U LU(POBBIX NPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GUUKU B 00ILIeM 00pa30BaHUU SBISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yJaroIUXCsl K HAYYHOMY U3y4EHHIO IPUPO/IbI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX COCOOHOCTEH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3Y4YEHUs OCHOB CTPOCHMS
MaTepuu U GyHIAMEHTABHBIX 3aKOHOB (DH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

dbopmHpoBaHUe MPeICTaBICHUH 0 posin (PU3MKH JJIsl pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKU ¥ TEXHOJIOTHUH;

pa3BUTHE TIPEACTABIEHUH O BO3MOXHBIX cdepax Oynaymell mnpodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

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, BKJIIOYAsi MEXaHUKY, MOJIEKYIIAPHYIO (GU3UKY, SJIEKTPOJANHAMUKY, KBAHTOBYIO (DPU3HKY U
AIIEMEHTHI acTPOYU3UKY;

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 33J1a9H, B TOM YHCJIE 3a/1a4 WH)KEHEPHOTO XapaKTepa;

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

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHAJM3a W WHTEpIpeTalid WHQPOPMAIUU, ONPEACTICHUS JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

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



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

B cootBercTBum ¢ TpeboBanusimMu @PI'OC COO yrinyOnaéHHbIN ypOBEHb U3YUEHUST YI€OHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha usydenne pusuku (yriayOJ€HHBIN YPOBEHb) HA YPOBHE CPEIHETO OOIIET0 00pa30BaHUS
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAas Hayka o mpupoje. HayuHblii METOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

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

CnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IUGPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (puU3MUeCKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOUCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

W3mepeHue cuiibl TOKa U Haps>KEHUS B MU [TOCTOSIHHOTO TOKA TP MTOMOIIHY aHAJIOT OBbIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMcTBO ¢ 1UGpoBoil 1aboparopueit no ¢usuke. [Ipumepsl n3mepeHus GpunIECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBwkeHuE. OTHOCHUTENBHOCTh MEXaHUYECKOro MABikeHusa. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAHUKH.

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

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

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

CBobogHoe najieHue. Y CKopeHue cBOOOIHOTO NaieHus. [[Brkenue Temna, OpoeHHOro Mmoj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MaTepuaibHOW TOUKU OT
BPEMEHH U UX rpaduKu.

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

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

Hemoncmpayuu.

Monens cucteMbl OTCUETa, MIUTFOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0b! HccieJOBaHus IBUKEHUH.

Nnmroctpanys NpeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanme NBHKEHHH C UCTIOIB30BAHHEM MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue NyTel, TPACKTOPHUI, CKOPOCTEH TBUXKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

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

M3mepenne yCKOpeHUs IpU MIPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUHU 110 HAKJIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

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

W3yueHne OBMXKEHUS Teja, OPOIMIEHHOTO TOPU30HTAIBHO. [IpoBepka rUmoTe3bl O MPSIMOi
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TE€PHOAA OOpaIIeHUs KOHHMYECKOTO MAasTHHUKAa OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
["anunes. HeunepunanbHble CUCTEMBI OTCUETA (ONpPEAETICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON U MHEPTHON MacCBhl.

Cuna TskecTH. 3aBUCHUMOCTh YCKOPEHHsSI CBOOOJHOIO TaJ€HUsS OT BBICOTHI Hal
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckast CKOpOCTb.

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

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS NPU ABUKEHUM TeNa B KHUAKOCTU WM Taze, eé
3aBUCUMOCTD OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: IOAIIUIIHUKH, JIBUXKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmtoienue nBHKEHUs Tell B MHEPLUAIbHBIX U HEMHEPIHAIBHBIX CHCTEMaxX OTCYETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOIECUCTBYIOIIEH MPHUIIOKEHHBIX K TEJIy CHJI C IPOU3BEICHUEM MACCHI Tea
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOLIUX B PE3YJIbTATE B3AUMOIAEHCTBUS TEIL.

N3mepenne Macc 10 B3aUMOJECUCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

[{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 rumore3bl O HE3aBHCHUMOCTHM BPEMEHM JBIWKEHHS Opycka IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

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

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

N3mepenne kodddummenta TpeHus Mo BEIMYHHE YTIOBOT0 KOAPPUIIMEHTa 3aBUCUMOCTH
Frp(N).

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

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

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

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

YcroitunBoe, HeycToiunBOE, Oe3pa3TuYHOe paBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycl0BUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPALEHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

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 o0 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.

[ToreHnnanpHble M HEMOTEHIMANbHbIE cuibl. [loTeHnumanbHas sHeprus. IlorennumanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejna B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
napa (BHYTpH U BHe 11apa). Bropast kocMuueckast CKOpocTb. TpeThsi KOCMHUUYECKask CKOPOCTb.

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

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

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

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

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

M3MeHeHne 3HEpruM Tea MPU COBEPILIEHUHU padOThI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KNHETUYECKOM YHEPTUH 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 u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOPUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTndeckoi Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenedl. Macca u pa3mepsl Monekyn (aromoB). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

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

Mopenb n1eanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH: YaCTUIIBI ra3a JBHKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3omporecchl B HaealbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHre U30IPOILIECCOB: U30TEpMa,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (0OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBsi3b  aOCOJIIOTHOW  TeMmIepaTypbl TEpPMOJMHAMMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue YCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECCHl: TEPMOMETp, Oapomerp,
MOJIy4YeHHUE HAHOMATEePUAJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEPMHUYECKOTO TIporecca (PEKOMEHJIOBAHO HCIOIb30BaHUE IU(PPOBOU
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemHnue u BHyTpeHHue napametpol. [lapamerpsl TepMOIMHAMUYECKON CUCTEMBI KaK
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacaIbHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUM: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJIHOATOMHOT'O MI€AJIbHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIIUS, TEMIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo TemioTel. TemoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblit 3aKk0H TepMOAMHAMUKH. BHyTpeHH: s sHeprus. KomanuecTBo TEmIOTH U paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJIMHAMUKH 11 HEPABHOBECHBIX ITPOILIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTYy OT Oojiee XOJOJHOro Teina K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTMYECKUE aCNEeKThl MCIOJIb30BAaHUSI TEIUIOBLIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHHE yJIeNbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aquabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3U IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Mcnapenwe u KuneHwe. YenbHas TemoTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHblEe Mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH M
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPOINHUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayns FOnra. Tlpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX Ted, 00BEMHOE U IMHEHHOE pacIIupeHHe.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MEepexojax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduiimeHT moBepXHOCTHOTO HaTsKeHUs. KanunspHeie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YecKne yCTPOWCTBA MW TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOIO BELIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBHIICHHBIX I1apPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieOpMalii PE3UHOBOTO 00paslia OT MPUIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. daekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poOBOJHUKH, TUAIIEKTPUKH U TIOTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
INEKTPUYECKOTO MoJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

IToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHUMATIOB U HAIPSIKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLHMAIOB AJIS 3JIEKTPOCTATHUECKOIO MO
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CyneprO3ULIUH SJEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6véMmy mapa. Ilome paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHNMN HaIPSHKEHHOCTH ITHX MOJIEN M SKBUIIOTEHIIMAIBHBIX TIOBEPXHOCTEM.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMPNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJAEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopaA.

[TapasmenpHOe  coeauHeHnWe  KoHAeHcaTopoB.  llocimenoBaTenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTUIbl B OAHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHu4eckne ycTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHHE JIEKTPOpruOOpoB, KOHAEHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIIEKTPUYECKOE MOJIE 3apyKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne 'paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnroneHnue npeBpalieHust S3Heprum 3apsKeHHOr0 KOHAEGHCATOPa B SHEPTUI0 U3ITy4YEHUS
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnpenenenue pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEN0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Illocmoannwiil 31eKMPUYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa aJ1s yyacTKa LemnH.

DIEKTPUYECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJTHOPOJAHOTO IIPOBOIHUKA
OT €ro JUIMHBI U IJIOUIA/I ONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AIeKTpudeckux 1eneit. [Ipasmma Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna.

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHUKA TOKA. KOpOTKO€E 3aMbIKaHHME.

KonzaeHncarop B 1ienu noCcTOSIHHOTO TOKa.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMO/IA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT CONTPOTUBIIEHUS ITPU IIOCTOSTHHOM HAIIPSIKEHHH.

ITpssmoe m3mepenne DJIC. KopoTkoe 3amplkaHUE TaIbBAHUYECKOTO AJIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNeKTpUYecKass MNPOBOAUMOCTb paA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W MpPUMECHAash MPOBOAMMOCTH IMOJYIPOBOIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST TUCCOLMALUSA. DIIEKTPOIIU3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii Tok B Tra3ax. (CaMOCTOATENbHBIH W HECAaMOCTOSATEIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
ANIEKTPOHHO-Ty4YeBasi TPyOKa, MOIYIPOBOJAHUKOBBIE MPUOOPHI: AUOA, TPAH3UCTOP, (POTOAUOM,
CBETOJIMOJ, TallbBaHMKa, padUHUPOBAHHWE MEAM, BbBIIUIABKA AITIOMHUHHS, DSIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 2nekTpoau3a dapazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHuE NPOBOIUMOCTH METAJIOB U MOJIYIIPOBOJIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue snexrpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH JUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  MOTPEIIHOCTH  H3MepeHud  ¢usnueckux BenuuuH. OlleHKa TpaHull
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIETOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpKa IMPEUIOKEHHBIX TUNoTe3 (BbIOOp M3 paloT, ONMMCAHHBIX B TEMAaTHMUYECKHX pasjenax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).



MexknpeaMeTHbIe CBS3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJIepXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie noHAmMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYUHO20 NOZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: pelIeHUEe CUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKIUsA, mnapabdoda,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPHI M HX MPOEKIUH HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Bbuonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoze, auddysus, ocMoc, Temioo0MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKHM «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIE SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBICHUSI B )KUBOUN MPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoOJIIpHasi Macca, MoJIy4eHHe HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TabBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHA.

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

Texnonozua: npeodpa3oBaHye ABUKEHUN C NCIIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOI XOJIOAMIBHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3NIEKTPONPUOOPOB, ra30pa3psiAHbIE JAMIIbI, TOJTYIPOBOIHUKOBBIE TPHOOPHI, TaJIbBaHHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoauHaMuka.

Tema 4. Maznummnoe none.

B3anmoaeicTBiE MOCTOSHHBIX MAarHUTOB M INPOBOJHMKOB C TOKOM. MarHuTHoe moJIe.
Bekrop marauTHON MHAYKIMH. [[pyHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKA MarHUTHOM
WHIYKIIHAH.

MarsnutHoe mosie NMpoBOJHUKA C TOKOM (TPSIMOrO MPOBOJHHMKA, KAaTYIIKU U KpPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, e€ HanpaBJIE€HUE U MOYJIb.

Cuna JlopeHma, €€ HampaBi€HHE W MOAYJb. JIBUKEHHE 3apsSKEHHOW 4YacTHUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

MarnuTtHoe nosze B BeuecTse. deppoMarHeTUKH, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoMCTBa M TEXHOJOIMYECKHE IPOLECChl: NMPUMEHEHHE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTesb SKoOu, yCKOpUTEIn
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.



KaptuHa nMHMH MHAYKIMM MarHuTHOTO IIOJSA IIOJIOCOBOTO M MOAKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUXKeHUs My4Ka 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOk BekTopa MarHuTHOM MHAYKuMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOAHMKE, IBUKYILEMCS B OJHOPOJIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. Karylika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHue
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHUuyeckue ycTpoiicTBa U TEXHOJIOTMUECKHUE TPOLECChl: MHAYKIMOHHAS [1€4b, COJICHOU,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMHUHHUEBO (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMA BUXPEBOTO MarHUTHOT'O TMOJISI.

HccnenoBanue sBICHNS CAMOUHYKIUH.

COopka MoEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



'apmonnueckue  konebanus. KuHemaTMueckoe UM AMHAMHYECKOE  ONMHUCAHHE.
DHepreTuyeckoe ONUCaHue (3aKOH COXPAHEHUsI MEXaHUYECKOM SHEPTun). BeIBOA ITMHAMHUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammmatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWH HMCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsiTue o 3aryxarmux kojaedbanusax. BeinyxxaeHnsie konebanus. Pesonanc. Pesonancuas
KpuBas. BiusHue 3aryxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeIbHOr0 ABMKCHHUS.

Habumronenne He3aBUCHMOCTH IIEPHO/a MaJIbIX KOJIe0aHUH rpy3a HA HUTH OT aMILTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COTMPOTHBIICHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAaCCUBHOM MpPYXHHE C II€NbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHOW MOJIENTH TPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs PHEPTUH MPH KOJIeOaHHUIX rpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIA.

Habmroenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSHOTO U MPYKMHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JBIKEHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMOBECE.

W3ydeHue ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJI€OAHUSI B HUJI€AJTHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJIEATIbHOM K0JIe0aTeIbHOM KOHTYpeE.

3aryxamolue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CWJIbI TOKA U HAIPSDKEHUS IPU Pa3IUYHON (popMe 3aBHCHMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHycongalbHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBoacTBo, nepenada U noTpeOiIeHUE AIIEKTPUUECKON
SHEPIHH.

DKOJIOTUYECKHE PHUCKU IPHU MPOU3BOJCTBE 3JEKTposHepruu. KynbTypa ucnoiab30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepPeMEHHOro TOKa, JINHUU 3JIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

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

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 351eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTylka HHIYKTUBHOCTU ¥ KOHJIEHCATOP B LIETIH IEPEMEHHOI0 TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMs U AjduHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHs M3IIy4€HHUsS JJIEKTPOMAarHUTHBIX BOJIH. B3aummHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaKEHHE, MPEIOMJIEHHME, MOJISIpU3aLNs,
uHTephepeHIMs U AU(PaKIHSL.

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

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIBbHBIE MHCTPYMEHTHI,
pagap, paauoNpUEMHHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanue  CBOMCTB — JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XKEHWE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YIBTPadUOIECTOBOTO U3TyUSHUH.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamosnuHeitHOE pacnpocTpaHEHUE CBeTa B OJHOpoJHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnomieHuss. OTHOCUTENbHBIA IOKa3aTenb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA 4YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yro noaHOro BHyTPEHHETO0 OTPaKEHHUS.

CoOuparomue W paccewBaromue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubopsl. Pazpemaromias cnocoOHocTh. ['11a3 kak onTuyeckas cucremMa.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMepsl kaccuueckux HHTePHEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHHueckne YCTpPONCTBA M TEXHOJIOIMYECKHE IIPOLECCHI: OYKH, JyIa, IEpUCKOII,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IpOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmroienue noaHoro BHyTpEeHHEro oTpaskeHus. MoJienb cBeToBo1a.

HccnenoBanue Xx0/1a CBETOBBIX ITYUYKOB UEPE3 INIOCKONAPAIIENbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTpA.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHS OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcum.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

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

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHunpl NPUMEHMMOCTH KjacCHYecKOM MexaHukd. [locTynarel cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

OmnpeneneHne UMNyabca M SHEPTrUU PEISTUBUCTCKUX YacTull (Mo ¢otorpadusiM TPEKOB
3apsHKEHHBIX YaCTULl B MATHUTHOM IOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMemieHus Buna. ['unoresa [lnanka o kBanrax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abco0THO oTpaskarollyto nosepxHocts). OnbiTh I1. H. Jlebenena.

BonnoBeie cBoiicTBa yactun. Bomnel ne bpoinsa. JliimHa BonHbl ne bpoinst u pa3mepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxnus
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criernduka n3mepenuit B Mukpomupe. CooTHoueHus HeotpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpocTBa M TEXHOJIOTHUYECKHE IMPOLECCHI: CIEKTPOMETP, (HOTO3IEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHeMHETo GoTtodddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.
HccnenoBanue poropesncropa.

W3mepenue noctossHHOM [Inanka Ha ocHOBe riccnenoBanus Gporoaddexra.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHHUSL.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynarer bopa. M3nydenue u morjomieHrne (OTOHOB MPH MEPEXOJe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEM 3HEPrUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

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

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumtonenne nuHelyaTbIX CIIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue nuHeivyaToro crexkrTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas moxens simpa ['eiizenbepra—MBanenko. 3apsn sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUMOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONbI B mpupoae. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B siape. SnepHble cuibl. JlegekT macchl sapa.

Anepusie peakuuu. Jenenne wu cuHte3 sanep. SnepHsle peaktopbl. IIpobiemsl
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTobl perucTpaluy U UCCae0BaHUs AIEMEHTAPHBIX YaCTHII.

@DyHIaMEHTAIbHBIE B3aUMOJECUCTBUA. bapnoHbl, Me30HBI U JenToHbl. [IpencraBnenue o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuueckrne yCTpoHMCTBAa M TEXHOJOTHMYECKUE TMPOIECCHI: TO03UMETP, Kamepa BuibcoHa,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIL30BAHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHUMOCTD 3aKOHOB (PU3HUKH I OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOHEKTOB.

MeTtonpl acTpoHOMHYECKHX HccieqoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIBI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ConHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTUA. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IPOUCXOXKACHNUHU U 3Botoluu CoslHIA U 3BE3]1. DTanbl )KU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE AIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6ma. PaszOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenus 38€31H0ro HeOa HEBOOPYKEHHBIM IJ1a30M C UCTIOIb30BaHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUH 1151 OTIpE/IEIeHUS OJI0KEHHSI HEOECHBIX 00BEKTOB HA KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

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

Du3n4ecKuil MPaKTUKYM.

Crioco6b! u3MepeHus: (PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUI, NCCIIEIOBAaHHUM 3aBUCUMOCTEH (PU3NUECKUX BETUYHMH,
IpOBEpKa IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paloT, ONMUCAaHHBIX B TEMAaTMUYECKHX pasjenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

OO6oOuieHne W cUCTeMaTH3alMsl  CoJepKaHWs  pas3/ieloB  Kypca  «MexaHHKay,
«MonekynsipHas ¢U3NKa U TEPMOJUHAMHKAY», «IIEKTpoauHamuKay, «KoneOGaHus ¥ BOJHBI,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Posnb Qu3MKM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
TUYECKOH chepax AeaTeTbHOCTH YeJIOBEeKa, POJIb U MECTO (PU3UKH M aCTPOHOMUHU B COBPEMEHHON
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (QYHKIMK (PU3UIECKON TEOpUH, POJIb (PU3NUECKOW TEOPUH B (POPMUPOBAHUU
npecTaBiIeHu 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kitacce oCymiecTBIsETCS ¢ yU4ETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, HAayY4HbIH (akt, rumore3a, (u3Myeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOJIrOJeHUE,
HKCIEPUMEHT, MOJCTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, IIOTPEIIHOCTH H3MEPEHH, N3MEPUTEIILHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaQHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO. BEKTOphl M X
NPOCKIIMM Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3JIEMEHTApHBIX ()YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOH MPUPOJIE, KOJICOATEIbHBIC IBUKCHHUS B )KUBOM
NPUPOJIC, SKOJIOTUYECKUE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, 3SJICKTPOMATHUTHOE
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUIMUYECKAas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYCCKON PEIIETKHU, CIIEKTPAILHBIN aHAIIN3.

T'eozpaghus: marauTHBIC TIONMIOCAa 3€MIIH, 3aJIe)KM MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MOBEPXHOCTH, celicMorpad.

Texnonozusn: MIpUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JICKTPOMAarHUTOB, JICKTPOIBUTATEIIb
SlkoOu, reHepaTOp TMEPEeMEHHOTO TOKA, WHAYKIMOHHAs T[e4b, JHHHUU JJICKTpoIepeaad,
DIIEKTPOABHUTaTENb, pajxap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA armmapar, BOJOKOHHAs OINTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, SJI€pHAs YHEPIeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHS yyeOHOro mpeamera «DHU3UKay JTO0JKHBI 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
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MIMU OOYYAroOIIerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [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.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOMN Ipa)K1aHCKOW MAEHTUYHOCTH, IATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYAApCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

e CrIocOOHOCTH OLIEHUMBATh CUTYALIMIO U TPUHUMATh OCO3HAHHBIE PEILIEHHs], OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M IIEGHHOCTH, B TOM YHCJIE B IEATEILHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOr0 BOCTIMTAHMA:

® OCTETUYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas JCTETUKY HAayyHOrO TBOPUYECTBA,

npuCyIIero Gpusnvyeckon HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpeC K pa3nyHbIM cdepaM NpoPecCHOHANbHONU IESTENbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 peaqn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE MJIaHBbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (U3UKU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

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

® [UIAHUPOBAHHE U OCYIIECTBJICHUE JCHCTBHI B OKpY’Karolllel cpejie Ha OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



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

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

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

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

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

OIPENENATh eI AEITEIBHOCTH, 331aBaTh IIAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTM M IPOTHUBOPEUMsS] B paccMaTpUBAEMbIX (PU3MUECKHUX
ABJICHUSX;

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

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU IOCJIEACTBUN JEATEIBHOCTH;

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

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATHSIMU U METOJaMH (pU3NUecKon
HaYKU;

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEI0BATENBCKON U MPOSKTHOU AESITENFHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHnus 3aaad  (PU3MYECKOTO COJIEP)KaHUs, MPUMEHCHHUIO Pa3IMYHBIX METOJIOB
[MO3HAHUS,

BJIQJICTh BUJIAMH JICATEIHHOCTH IO TOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIIHH,
peoOpa3OBaHUIO0 U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CUTYAlUsIX, B TOM YUCIIE PU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH MTPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalM3HpOBaTh 3aJlady, BBIABUTaTh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHECHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33]a4i B 00pa30BATEIbHON NESTENLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,

YMETh MEPEHOCUTH 3HAHUS 10 (PHU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEIEATEILHOCTH,
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MTOAXOAbI U PCIHICHUA,
CTaBUThb HpO6JI€MBI " 3a1a4u, JOIMYyCKAIHNEC AJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU MMOTYYCHHS HHPOPMAITUHU (PU3HUECKOTO COICPIKAHUS U3 UCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh IMOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
HMHTEPIIPETALMIO HH(POPMALIMK Pa3IMYHbIX BUIAOB U (hOPM IIPEICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOnrofecHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (DM3MUYECKOTO COJEp)KAaHUS B pa3IMYHBIX (opmarax ¢ y4éTom
Ha3HAUYCHUS MHPOPMALMU U IEIECBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

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

OCYIIECTBIISITH OOIICHHE HA ypoKaX (DU3UKHU M BO BHE-YPOUHO JIEATEIbHOCTH;
pacro3HaBaTh NPEANOCHIIKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJIb30BAHUEM SI3bIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI,
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN C yU€TOM OOIIUX MUHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JEUCTBUSL MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpeneisiTb pOJIH C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KadeCTBO CBOErO BKJIaJa M KaXJOTO YYacCTHHKA KOMaHAbl B OOIIUN
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEU C MO3UIHUA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISATh TMO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATh MO3HABATENIBHYIO JEATEIbHOCTh B 00JaCTH (DPU3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOATENIBHO COCTABJIATH IUIAH PEIICHUs paCYETHBIX U KAYECTBEHHBIX 3a/1a4, IUIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

pacuMpsATh paMKH Y4eOHOT0 IpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTECHUH;

JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHune;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIMIHMKA B 00IacTu (U3UKH,
MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATD
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABbIKAMU II03HABATEIbHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YyIbTaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIUIsl OLIEHKH CUTYallM, BBIOOpa BEPHOI'O PEIIECHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHIKEHUIO;
IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

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

B nmponecce AOCTHUIKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI 110 (1)I/I3I/IK€ JJIL
YPOBH:A CPEOAHECTO 0611_[61"0 06p830BaHI/I$I y 06y11a101u14xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HBII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BUACTh HAIIPABIICHHUS PAa3BUTHUSI COOCTBEHHOM AMOIIMOHAIBHOM cepsl, OBITh
YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUsA,  BKJIIOYAIONIETO  CAMOKOHTPOJIb,  yYMEHHE  TNPUHUMATh
OTBETCTBEHHOCTD 32 CBOE IMOBEICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
U3MEHEHHSIM H MIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIOYAKOUIEH CTPEMIICHUE K JOCTHIKEHUIO LEIU U YCIEXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl M3 CBOUX BO3MOXKHOCTEI;
OMIIaTuH, BKJIIO‘-I&IOHIeﬁ CHOCOOHOCTHh MOHUMAThH SMOIHOHAJIBHOC COCTOSIHHUC PYI'UX,
YUUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

COLMAIBbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBAaTh OTHOLIEHHS C
JIPYTUMH JHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

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
COBPEMEHHOI Hay4YHOU KapTHHE MUPA, 3HAUEHNE ONUCATEIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYHKIMHM (u3nueckol TeOpuH — MEXaHHKH,
MOJIEKYJISIPHOM (DM3UKH U TEPMOJUHAMUKY, POJIb (PU3HUECKOI TEOPUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel (U3NYECKUX TeJ U MPOLECCOB (SBICHMUI):
UHEepLUalbHasl CUCTEMa OTcu€Ta, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOJIIOTHO HEYIPYTroe CTOJIKHOBEHUS, MOJEH Ta3a, HKHUJIKOCTH



U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JHOPOJAHOE
AIIEKTPUYECKOE T10JIE;

pa3iauyath ycioBUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBHYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMI XxapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OTPAaHUYCHHOCTb
UCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh W OOBACHATH MEXAHWYECKHE TIPOLECChl M SBJICHHSA, HCIIOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBl MEXaHUKU (OTHOCUTEIHHOCTh MEXaHHYECKOTO
IBUXKEHHS, (OpMyYJIbl KMHEMAaTUKU PaBHOYCKOPEHHOTO JABIXKEHHUSA, MPeoOpa3oBaHUs
["anunes a1 CKOPOCTU M IEpEMELIEHM S, 3aKOHbI HpI0TOHA, IPUHILIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBl COXpPaHEHMsI UMIyJIbca U
MEXaHUYECKOI 3HEPIruu, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOH 3HEpTuu,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), MPU 3TOM HCIOIB30BaTh MaTeMaTHYECKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpOro H TpPeThero 3akoHOB HproTOHA, 3aKOHOB
COXpAHEHHUs UMITYJIbCa U MEXaHNYECKOM SHEPruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBACHATH TEIJIOBBIE IPOLECCHl U SIBJICHUS, UCIOJIb3Ys] OCHOBHbIE
nonokeHus MKT u 3akoHbI MOTEKyIsipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJeaNbHOrO ra3a CO CpeIHEW KUHETHYECKON H3HEepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLMEHN ero MOJIEKYJ, CBSI3b TEMIIEpPATYpPhl BELLIECTBA CO CPEIHEN KNHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JAaBJICHUS HJI€aJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ M €ro TeMIiepaTypoii, ypaBHeHue MenaeneeBa—Knanelipona,
HEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHCHHUS SHEPTUH B TEIJIOBBIX MPOIIECCaX ),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAThb YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MIOJIO’KEHHUS M 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPAHEHHUS JIEKTPUUECKOTo 3apsija,
3akoH KyloHa, NOTEHIMAIBHOCTB AEKTPOCTATUYECKOTO NOJISA, IPUHIIMII CYIIEPIIO3UIIUN
AIIEKTPUYECKUX TOJIEH, TIPU ITOM YKa3bIBas yCIOBUSA NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMs: 3aKOHbI OMa Ui ydacTKa LIeNU U JJid
3aMKHYTOH asieKTpruyeckoi nenu, 3akoH /xoyns—Jlenna, npasuna Kupxroda, 3akoHsl
Ddapanes 1715 2JIEKTPOIU3A);

ONMMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBICHMSI, HCIIONb3Yys BEJIMYUHBL: MEepeMEIlEHNE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHLIMaJbHAsl JHEPrus, KUHETHUYECKas SHEeprusi, MeXaHudeckas dSHeprus, pabora
CHUJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIa TSKECTH, CUJIa YIIPYTrOCTH, CUjla TPEHUS,
MOITHOCTb, SHEPTHs B3aMMOIEHCTBHSI Tea ¢ 3eMIIEN BOJIM3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopmManuu MpyXHHbI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHasl TeMmIieparypa
Telna, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPTUsl UI€AIbHOTO OJTHOATOMHOTO T'a3a,
paboTa wuIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ wmaeambHOTO
TEIUIOBOTO JIBUTATElNsl; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HANpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia MM 3apsDKEHHOTO I1apa B BaKyyMmMe M B
JUDJIEKTPUKE, MOTEHLHAN JJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIMAJIOB,
JNEKTPOABIIKYILAs CHJIA, CUJa TOKa, HamlpsyKeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCATOpa, COIPOTUBIICHHE YyU4acTKa LENH C MOCIeA0BaTeIbHbBIM
U TapauIeIbHBIM COEAMHEHHEM DPE3UCTOPOB, DHEPrus JJIEKTPUUYECKOTO IO
KOHJEHCATOPa;



00BSICHATH 0OCOOCHHOCTH MPOTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHHUECKOE JIBHKCHHE,
TEIUIOBOE ABMKEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBHIKEHUE,
muddy3us, ucmapeHue, KUIMCHWE W KOHACHCAIWsS, TUIABIICHUE WM KPUCTAILTU3ALUSA,
HAIpaBJIEHHOCTb  TEIUIONEpEAauu, AJIEKTpU3alus Tell, 3KBUIOTEHLUUAIbHOCTh
MTOBEPXHOCTH 3aPSKEHHOIO TPOBOJIHUKA;

MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTH OIHOU (DM3MUYECKON BEITUYHMHBI OT JPYroil ¢
UCIIOJIb30BAHUEM IMPSMBIX H3MEPEHUH, MpU HSTOM KOHCTPYUPOBATh YCTAaHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JIeNaTh BBIBOABI IO
pe3yJbTaTaM MCCIIEI0BaHuUS;

MPOBOJANTH KOCBEHHBIC H3MEPEHUs (PU3NYCCKUX BEIMYUH, MPHU 3TOM BEIOHpATh
ONTUMATBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI MO MTPOBEPKE MPEIOKEHHON TUMOTE3bI: INIAHUPOBATH SKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTAIBLHYIO YCTAaHOBKY, aHATM3UPOBATh MOJIYY€HHBIE PE3yIbTaThl U
JIeJ1aTh BBIBOJI O CTaTyCe MPEI0KEHHON THIIOTE3bI;

coOnrofarh mpaBuia 0e30MacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
y4eOHOr0 SKCIIEpUMEHTA, MpPaKTUKyMa U y4eOHO-HCCIEI0BAaTENIbCKOW M IPOEKTHOM
JESTEIbBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIbHBIX YCTPOWCTB U J1IAOOPATOPHOIO
000pyI0BaHus;

peath pacy€THbIE 3a/Ja4H C IBHO 3aJJaHHOW U HESIBHO 3aJJaHHON (PU3MUECKON MOJIETIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIATBl  (PU3WYCCKUX TEOPUN TIPH HCIIOJIB30BAHUH MAaTEMaTHYCCKHX METOJIOB
peuieHus 3a7av, MPOBOAUTH pacy€Thl HA OCHOBAHMM HMEIOIIMXCS JaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KauecTBEHHBIE 3a7auu, TpeOyrolre MpUMeHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (M3MKH, a TakKe HHTETpallid 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIMKJIA: BBICTPAMBATh JIOTMUYECKYIO IIEMOYKY PACCYXKJICHHH C OMOpOod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBJICHHUS;

HCIIOJIH30BaTh TEOPETUUECKUE 3HAHUS JIJIsi OOBSCHEHUS OCHOBHBIX MPUHIIUIIOB pabOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOIIECCOB;
MIPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B PAa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (PHU3WMYECKHMMH MpoIeccaMu, C TO3HIIHMA
9KOJIOTHUYECKOM 0e30MacHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
PUPOIONONB30BAaHUH, a TAaKXKe Pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HAyKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MIPUMEHSATH Pa3JINYHbIE CIIOCOOBI paboThl ¢ HHPOPMAIHEH (HU3UIECKOTO COMEPKAHUS C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TPU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
Y TPEIbSBICHUS Yy4eOHON M HAYYHO-TIOMYJISIPHON WH(POPMAINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHPOPMAIINHU, TTOTYYCHHON M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHUECKU
AHATM3UPOBATh MONydyaeMyl0 MHPOPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK ¥ HA OCHOBE aHAJIN3a UCTOYHUKA WH()OPMAIINH;
MPOSIBIISATE  OPTaHU3ALMOHHBIE ¥ MO3HABATCIIbHBIE YMEHHS CaMOCTOSTEIHHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHIMOJIHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

paboTaTh B TpyIIe C WCIOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH, IUIAHHPOBATH
paboTy TpYIIBL, palMOHAIBLHO PACHPEACIATh JEATSIFHOCTh B HECTAHJIAPTHBIX
CUTYaIUsX, aJICKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYaCTHUKOB TPYIIIEI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

NOPOSIBIISATE  MOTHUBALMIO K Oynymed 1podecCHOHATbHOW — JIEATEIBHOCTH IO
CHEIHUATBHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3yNbTaThl Ha YIIIYyOJEHHOM YPOBHE JIOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOTMYECKOHW, COLHUAIbHOW U
ATHYECKON cdepax IesTeIBbHOCTH YeNOBEKa, POJb U MEeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU JAESITEIBHOCTH YEI0BEKA U
JAIBHEHWIIEM  HAy4yHO-TEXHUMYECKOM  pa3BUTHM,  3HAUYEHUE  OIMCATEIBHOM,
CUCTEeMATHU3UPYIOIIEH, OOBSCHUTENBHON M MPOTHOCTHYECKON (PYHKIMH (u3nueckoit
TEOPUM — DIIEKTPOJMHAMHKH, CIELUAIBHOM TEOPHUM OTHOCUTEJIBHOCTH, KBaHTOBOU
¢u3uky, ponb GU3NUECKON Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (PU3MYECKONH KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pas3nyaTh yCIOBUS IPUMEHUMOCTH MOAeel (PU3NYEeCKUX Tel U MPOLIECCOB (SIBICHUIN):
OJHOPOJHOE DJJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHUE
KojeOaHusl, MaTeMaTUYeCKUHd MAasTHUK, WACaJIbHBIA MNPYXUHHBIH  MAasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBIN KOJIEOATEeNbHbIM KOHTYp, TOHKAas JMH3a, MOJeNIeH
aToOMa, aTOMHOTO s1/ipa U KBAHTOBOW MOJIEJIH CBETA;

paznuuath ycloBUsS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
NOHUMAaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCITOJIb30BAaHUsl YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAMHAMMKM M CIELHaJbHOW Teopuun
OTHOCHUTENIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHnia, 3aKOH D3JEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBszp JOC
CaMOMHIYKIIMH B YJIEMEHTE JIEKTPUUECKOM LIETIH CO CKOPOCThIO M3MEHEHUS CUJIbI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHl U SABJICHUS, UCHIOIb3Ys IMOJ0KEHUS
KBaHTOBOH (u3uku (ypaBHeHue OuHIITENHHA 11 QoTod3ddexTa, mepBold U BTOPOM
MocTynaTel bopa, mpuHIMI COOTHOMICHH HeomnpeneneHHocTel I 'eitzendepra, 3aKOHBI
COXPaHEHHUs 3apsI0BOTO M MacCOBOTO YMCEN M YHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OIUCHIBATh (PU3MUYECKHUE MPOLECCH! U SBJICHHS, UCIIOIb3Ys BEIMUUHBL: HANPSHKEHHOCTH
IIEKTPUYECKOTO OIS, TOTEHLIMAJ AIEKTPOCTATUYECKOTO MOJIS, pA3HOCTh NOTEHLIUAIOB,
JNEKTPOABIIKYILAs CHJIa, WHIYKIHMS MAarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, CHIIA



Amnepa, MHIYKTMBHOCTb, JJEKTPOJBMXKYINAs CWIa CaMOMHIYKLIMU, DHEPIus
MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, PEJIATUBUCTCKUNA UMITYINbC, TIOJIHAS SHEPTUs,
SHEPTHUs TOKOSI CBOOOHOM YaCTHUIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsiz siApa, SHEprus CBA3U AApa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHHUs (PU3MUYECKUX SBJICHUH: 3JICKTPOMArHUTHAS
UHAYKLMS, CAMOMHAYKIIMS, Pe30HaHC, MHTepdepeHLns BoIH, Audpakius, aucnepeus,
MOJTHOE BHYTPEHHEE OTpaxKeHue, hotornekrpuueckuii apdext (poroaddekr), anpda- u
Oera-pacmansl saep, raMMa-u3iIydeHue sjep, Gu3ndecKue MPUHIMIBI CIIEKTPAIbLHOTO
aHanu3a ¥ paboThI J1a3epa;

OTIpeNeNATh HalpaBieHUEe WHAYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunel JlopeHiia;

CTpPOUTh H300paKEHHE, CO37aBaeMO€ IUIOCKMM 3€pKajioM, TOHKOW JIMH30H, U
pacCUUTHIBATH €r0 XapaKTEePUCTUKHY;

NPUMEHATh OCHOBOINOJIAralOIIMe aCTPOHOMUYECKHE TMOHATHS, TEOPUHM W 3aKOHBI IS
aHanu3a U 00bSICHEHUS (PU3MUECKUX MPOLIECCOB, IPOUCXOAIINX B 3BE3/1aX, B 3BE3IHBIX
cUCTeMaXx, B MEXTaJTaKTHYECKOU Cpesie; ABMKEHHSI HEOECHBIX TeJl, YBOJIOINH 3BE3T U
Bcenennoii;

IIPOBOJUTH HCCIICAOBAHHE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIHOJIH30BAHHUEM
IPSAMBIX U3MEPEHUH, TPH STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI
NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHUAE TI'paQuKOB C Yy4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIC/IOBAHMS,

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3MUYECKMX BEIMYMH, NPU 3TOM BBIOMPAThH
ONTUMAIIHBIA METOJ HM3MEPEHHs, OIICHWBATh AaOCOJIOTHBIE ¥ OTHOCHTEIbHBIC
MOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUH;

MIPOBOJIUTH OITBITHI TIO MTPOBEPKE MPEATIOKEHHON THITOTE3bI: IIIAHUPOBAThH SKCIIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIHLHYIO YCTAHOBKY, aHAJTM3UPOBATH MTOJTy4YEHHBIE PE3YIbTAThI U
JieNiaTh BBIBOJI O CTaTyce NPEeASIOKEHHON TUIIOTE3bI;

OTIHCHIBATH METO/IbI MOJTyYSHHS HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA,

coOmoIaTh MpaBmiia 0€30MacHOTO TpyAa NMPH MPOBEIACHUN HCCIEIOBAaHHNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIEI0BATEIbCKOW U TNPOEKTHOU
JeSITeIbHOCTH C HCHOJb30BAHUEM HM3MEPUTEIbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESBHO 33JJaHHOM (PU3NYECKOM MOEIbIO:
Ha OCHOBAaHWHW aHAlM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUSAM 3aJau, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(Gu3nUecKuX TeOpuil MpHU UCIOJIB30BAaHUM MAaTEMAaTHYECKUX METO/0B PELICHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS TaHHBIX, aHAJTM3UPOBATh PE3yIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI ¢ YIETOM MOJTyUYEHHBIX PE3YIIbTAaTOB;

pelaTh KaueCTBEHHbIE 331a4M, TpeOyrolue NpUMEHEeHNs 3HAaHUI U3 Pa3HbIX pa3/iesioB
Kypca (QH3WKH, a TaKKe WHTErpallid 3HAHUA W3 APYrHX TPEJAMETOB €CTECTBEHHO-
HAYYHOTO IIMKJIa: BBICTPaMBATh JIOTMUYECKYIO LIETIOYKY PpacCyXJIEHHH c omopod Ha
U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

UCTIOJIF30BaTh TEOPETUYECKHUE 3HAHUS U OOBSICHEHHS] OCHOBHBIX NMPUHIIAIIOB paOOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB;



MPUBOUTH MPUMEPHI BKIIAa POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBAaTh U  OLEHUBATh IOCIEJACTBUS OBITOBO U  MPOU3BOACTBEHHOMN
JESTEIIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ (DU3MYECKMMH TMPOIECCaMH, C TIO3HIIHA
HKOJIOTHYECKOM 0e30MMacHOCTH, MIPEICTaBICHUIA 0 paroHaIbHOM
PUPOJIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIB30BAaHUU JOCTH)KCHUUW HAyKH U
TEXHOJIOTHH JIJIs TalbHEHIEero pa3BUTHS YEI0BEYECKOro 00IeCTBa;

MPUMEHSTh pa3INYHbIe CIIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIOJIb30BaTh COBPEMEHHBIC HHPOPMAITMOHHBIC TEXHOJIOTHH [Tl TOMCKA, IepepaboTKu
U TIPEAbSBICHUS YIeOHOW W HAYYHO-TIOMYJIIPHOW WH(GOPMAIIUHU, CTPYKTYPUPOBAHUS U
UHTEpIpETalui UHPOPMAINH, TOTYYCHHOW U3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAJIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUM, TaK ¥ HA OCHOBE aHAJIN3a HCTOYHUKA NH()OPMAIINH;
IPOSBISATE OPraHM3ALMOHHBIE M IO3HABaTENbHbIE YMEHHUS CaMOCTOSITEIILHOTO
NPUOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX U y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TPYIIE C HCIOJHEHUEM DPA3JIMYHBIX COIUAIBHBIX POJICH, TIAHHPOBATH
paboTy TpYMIbI, pPAMOHAIBHO pPACHpeNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMarpuBaeMoi poOJIEMBI;

NOPOSBIATE MOTHUBALMIO K Oynymed mnpodeccCHOHANbHON — JIeATENbHOCTH IO
CHEIUATBHOCTSIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n MporpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pazgea 1. HAYYHBIN METO/ ITIO3HAHMUS ITPUPO/IbI
. https://www.yaklass.ru/p/fizika
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB
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2.1 Mexannueckue KoJieOaHus 10 0 0 https:.//WWW.vakIass.ru_/p/flzlka
https://physege.sdamgia.ru/
2.2 DNeKTpOMarHuTHbIE KoJeOaH!s 15 0 0 https:.//WWW.vakIass.ru_/p/flzlka
https://physege.sdamgia.ru/
MexaHUYeCKHe B AIEKTPOMArHUTHBIE https://www.yaklass.ru/p/fizika
2.3 10 1 0 - :
BOJIHBI https://physege.sdamgia.ru/
https://www.yaklass.ru/p/fizika
2.4 Orrrika 25 1 0 https://physege.sdamgia.ru/
Hroro no paszneny 60
Pazgen 3. OCHOBBbBI CHEHI/IAJILHOﬁ TEOPUU OTHOCUTEJBHOCTHN
31 Octios CTO 5 1 0 https:.//WWW.vakIass.ru_/p/f|2|ka
https://physege.sdamgia.ru/
Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®U3UKA
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https://physege.sdamgia.ru/

https://www.yaklass.ru/p/fizika

4.1 KopnyckynsipHO-BOJIHOBOM JTyaliu3m 15 0 https://phvsege.sdamaia.ru/
https://www.yaklass.ru/p/fizika
4.2 dwusuka atoma 5 0 . -
https://physege.sdamgia.ru/
dusrKa aTOMHOTO Spa U https://www.yaklass.ru/p/fizika
4.3 5 0 - -
AJIEMEHTAPHBIX YaCTHUI] https://physege.sdamgia.ru/
Uroro mo pazneny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DeMEeHTHI aCTPOHOMUU U acTpOPU3NKU 12 0 https://www.yaklass.ru/p/fizika
' P P https://physege.sdamgia.ru/
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
N https://www.yaklass.ru/p/fizika
6.1 Ou3nyeckuil NpakTUKyM 16 16 hitns://ohysene.sdamaia.ru/
Hroro no paszneny 16
Pa3nen 7. OBOBIIAIOUIEE TIOBTOPEHUE
CucremaTu3anus 1 0000I1IeHNE
MIPEIMETHOTO COACPKAHMSI U OTIBITA n
peA 7P B} https://www.yaklass.ru/p/fizika
7.1 JeSITeIbHOCTH, IPUOOPETEHHOTO IPU 15 0 - -
https://physege.sdamgia.ru/
u3yueHuu kypca ¢usuku 10 — 11
KJIACCOB
Hroro no paszneny 15
https://www.yaklass.ru/p/fizika
PeszepBHoe Bpemst 10 0

https://physege.sdamgia.ru/
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OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16



YYEBHO-METOJINYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

o Ousuka. Mexannka, 10-11 xmaccel/ Msaxume I'.5l., CunsaxoB A.3., OOmiectBo ¢
orpaHndeHHOM OTBeTCTBEHHOCThIO «/[PODAy; AxumonepHoe obmectBo «3marenbcTBo
«IIpocsemienne»

» ®usuka. Tepmogmnamuka, 10-11 kmaccsl/ Mskumes I'.5., CunskoB A.3., O0miecTBo ¢
OTpaHUYEHHOW OTBETCTBEHHOCTHIO «/[PODAY; AxumonepHoe odmectBo «l3marenbcTBo
«IIpocBemenue»

» dusuka. Dnekrpoaunamuka, 10-11 xkmaccel/ Mskumes [7.5., CunsikoB A.3., OOmiecTBo ¢
orpaHu4eHHON OTBETCTBEHHOCThIO «/IPODMAY; AxuuonepHoe oodmectBo «3marenbcTBo
«IIpocsemienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1.®uzuka. 10-11 knacc. Meroaudeckrue MaTepHuabl I yauTess. ba3oBelid U yriryOineHHBIH
ypoBHU. ®I'OC. Tuxomuposa C.A.

2. ®usmka. 10-11 kmaccel. 3amaun 1o ¢u3MKe I8 NPOQHUIBLHOW IIKOJNBI C MPHUMEpaMHu
pemrenuii. Kupuk, ['ennenmreiin, [enbdrar.

3. ®uzwuka. 10 xmacc. OnopHbIe KOHCIIEKTHI M Pa3HOYpPOBHEBBIC 3a1aHus. Mapon EBrenuid
AbGpamMoBuY

4. ®usuka. Mexanuka. 10-11 knaccel. Marepuanbl K ypokaM, OMOPHBIE CXEMbI U YEPTEKU.
Pemtenue 3agau. ®I'OC. Penpkun, PaBynkas

5. OcHoBBI MoTIeKysipHON (pr3ukn u TepmoauHamMukn. 10-11 kmaceel. Marepuaisl K ypokam,
ONOPHBIE CXEMBI U uepTexkK. PaByiikas, PenbkuH

6. JlocTmKeHHe JTUYHOCTHBIX PE3yNIbTaToOB ydamuMucs Ha ypokax ¢usuku. @I'OC. Kynam
M.A.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl M PECYPCbl CETH
HUHTEPHET

https://www.yaklass.ru/p/fizika
https://resh.edu.ru/subject/28/
https://prof-sferum.ru/
https://lesson.edu.ru/03/07
https://physege.sdamgia.ru/



https://www.labirint.ru/books/455658/
https://www.labirint.ru/books/455658/
https://www.labirint.ru/authors/77606/
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https://www.labirint.ru/books/246503/
https://www.labirint.ru/authors/85302/
https://www.labirint.ru/authors/18211/
https://www.labirint.ru/authors/85397/
https://www.labirint.ru/books/343431/
https://www.labirint.ru/authors/46681/
https://www.labirint.ru/authors/46681/
https://www.labirint.ru/books/567806/
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https://www.labirint.ru/authors/182113/
https://www.labirint.ru/authors/145341/
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https://www.labirint.ru/books/528458/
https://www.labirint.ru/authors/145990/
https://www.labirint.ru/authors/145990/
https://www.yaklass.ru/p/fizika
https://resh.edu.ru/subject/28/
https://prof-sferum.ru/
https://lesson.edu.ru/03/07
https://physege.sdamgia.ru/

