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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo ¢u3MkKe Ha YpPOBHE CpeaHero obOmero oOpa3oBaHusl pa3paboTaHa Ha
OCHOBE TIOJIOKEHUI M TpeOOBaHMI K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHBIX B OI'OC COO, a Ttakke ¢ yuéroM (denepanbHO padoueit
nporpaMmel BocnuTanuss v KoHunenuuu mnpenopaBanus ydeOHoro mpenMera «®Pusuka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauny, peaqusyoolMX OCHOBHbBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.

[Iporpamma 1o ¢Qusuke ompenenser o0sA3aTeIbHOE MPEIMETHOE COAEpIKaHUE,
YCTaHABIMBAET PEKOMEHYEeMYIO MOCJIeI0BAaTeIbHOCTh M3YyUYEHHUS TEeM U pa3fesioB yueOHOro
npeaMera ¢ yuy€ToM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
mpouecca, BO3pacTHbIX oOcoOeHHocTell oOyuwaromuxcs. [lporpamma mno ¢usuke npaér
MPEJICTAaBICHUE O LIEJSIX, COJACP)KAHUM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOydaromuxcs cpeicTBaMu yueOHoro npeamera «Dusnkay Ha yriryOJlIEHHOM YPOBHE.

N3ydyenue kypca ¢(usuku yriiyOJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJJICKTyallbHBIX Y TBOPYECKHUX CHOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccruoHalbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B nporpamme no ¢usuke ompenensroTcsl IUIaHUPYEMbIE pe3ysbTaThl OCBOCHHS Kypca
¢u3uKkn Ha ypoBHE CpeaHero oO0mero oOpa3oBaHMA: JIMYHOCTHBIC, MeETalpeAMETHBIE,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOM Al pa3paboTKu
TpeOOBaHUN K JMYHOCTHBIM, METAlPEIMETHbIM U IMPEIMETHBIM pe3yjibTaTaM OOy4aroIIuxcs,
OCBOMBIIIUX MPOrpaMMy MO (PU3UKE HAa YPOBHE CPEeIHEro 0011ero oopazoBanus Ha yriayoaéHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-/ESITEIbHOCTHBIN MOAXO/.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAHUPYEeMbIe pe3yJbTaThl OCBOEHUS Kypca ()M3MKM Ha YriyOJIEHHOM YpOBHE, B TOM
YHClie IPeIMETHbIE PE3YJIbTaThl IO rojilaM 00yUeHus;

cojiepxkanue yueOHoro npeamera « Du3rka» Mo rojgaM 00y4deHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCIOJIb30BaHA
YUUTEIAMHU (PU3UKH JUISI COCTABJICHUS! CBOMX PA0OUYUX MPOTPAMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBA€T TBOPUYECKYIO WHUIMATHBY YyuUdUTENeH U
MPEIOCTABISAET BO3MOXKHOCTH JUIsl peaju3alud pPa3IMYHBIX METOJWYECKHUX TOIXOI0B K
IpenojiaBaHuio (U3UKKM Ha YIrIIyOJIEHHOM YPOBHE NPU YCIOBUM COXPAaHEHHs 00s3aTeIbHON
4acTU COJIEp’KaHus Kypca.

®u3rka Kak Hayka o HanOoJjee O0IIKX 3aKOHAX MPUPObI, BEICTyIas B KauecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’)KarolleM MHpE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SBJICHUHN, H3y4aeMbIX
Xumuen, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue U akTHUBHOE
npuMeHeHrne (PU3UYECKUX 3HAHUNU OMPEAeNUIO0 XapakTep W OypHOE pa3BUTHE PAa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, IIOJYyYEHHs] HOBBIX
MaTepHajoB C 3a/JaHHBIMU CBOWCTBaMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(GbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oOOydJaromierocs, B (GopMHUpOBaHUE
YMEHHI NPUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BBITIOJHEHUH UMHU yUEOHBIX HCCIIeI0BAaHUM.



B ocHOBY kypca (hu3MKu Ha ypOBHE CpEIHEro OOIIero 0O0pa3oBaHUs MOJIOKEH Psi UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOCHUSI.

Hoen yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBMM C HEH Marepuan Kypca (U3UKH OOBEIUHEH
BOKpYT (u3uueckux Teopuil. Benymum B Kypce siBnsiercss GopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTEpUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE r'yMaHUTapHOTO
noTeHnuan€a GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIPpOoOIeMaMHu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usuku — yriayOu€HHOTO — ypOBHS
IpeJIoiaracT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN
M3YYECHHBIX TEOPHH U 3aK0HOB. [Ipu 3TOM paccMaTpUBaIOTCS Ha YPOBHE OOIIMX MPEACTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszayuu peanusyeTcs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHuUs,
NOCBAUIEHHBIX JKOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU ¥ TEXHOJIOTHUH, a Tak)Ke 00Cy>KIeHHS MpoOIeM palioHaIbHOTO MPUPOIOIIOIb30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue conepKaHusl MPOrpaMMBI 110 (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHITUIIAX
CHCTEMHO-AEATEIBHOCTHOTO moaxoza. s pusuku peanusanus 3TX NPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO AKCIEPUMEHTa Kak MOCTOSHHO ACHCTBYIOLIEro (akropa
yueObHoro mponecca. Jlig yrayOn€HHOro YpOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO
YYEHUYECKOT0 HKCIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIbHBIE YUYEHHWYECKHE OIbIThl IMpU
M3y4YeHUH HOBOTO MaTepuaina, jlaboparopHble paboThl W paboThl mpakTukyMma. IIpu 3Tom
BO3MOXHBI /IBa crioco0a peanu3aiuy (pU3MUECKoro NpakTukyma. B mepBom ciydae mpakTHKyMm
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mubO mMocie MEpPBOrO M BTOPOTO IMOJYTOAUN B
KaXJIOM U3 3TUX KJIaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpaKTUKyMa B CHCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOASATCS B Ipolecce u3yueHus paszaena (temsl). [Ipu sTom
1o paboTamMH NMPaKTUKyMa MOHUMAETCs CaMOCTOATENbHOE HCCIeJ0OBAaHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA O€3 OMIAroBOil HHCTPYKIIHH.

B nporpamme no ¢usnke cuctemMa yueHHYECKOro SKCIIEPUMEHTa, JIabopaTOpHBIX paboT u
NpaKkTUKyMa TpeICTaBIeHa €INHBIM ITepeyHeM. BIOOp TeMaTHKH ISl 3TUX BUJIOB YUYCHHUYECKUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4aCTHHKaMHM 0Opa3oBaTENbHOTO IMpolecca MCXOIS M3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHUPOBAaHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOy4YaloIMMUCS YMEHUSIMH TPOBOJUTH MpSMble U KOCBEHHBIE
U3MEpEHMs, UCCIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIWYUH U IOCTAHOBKY OIIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

Bonbioe BHUMaHue yJenseTcsl pelieHHIo pacuEéTHBIX U KayecTBEHHBIX 3aj1ad. [Ipu sTom
JUI PacUYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHOM M HESIBHO 3a/1aHHOU
buznyecKoil MoJIebl0, MO3BOJISIOIINE MPUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KakK
U3 OJHOTO pa3jesia Kypca, TaK U MHTErpupys NpUMEHEHUE 3HaHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHuss Ha OOBsICHEHUE/NpeacKa3aHue
NpOoTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYXKAIOWIEH XKHU3HH, TpeOyrolmue BbIOOpa
buznyecKoil MoAenu Al CUTyalluu MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kypc (pu3uku yriayOiE€HHOTO ypOBHS Ha YPOBHE CPEIHEro



oOmiero o0Opa3oBaHMs JOJHKEH HM3ydaTbCs B YCIOBMAX IpPEAMETHOro Kabuneta. B kabunere
(GU3UKA TOJDKHO OBITH HE0OX0AMMOe JJabopaTopHOE 000PYI0BAHNE TSI BBIMTOJTHEHUS YKa3aHHBIX
B IporpaMme 1o (u3MKe YYeHHUECKHUX OIBITOB, Ta0OPATOPHBIX paboOT U padOT MpakTUKyMa, a
TaKXKe JJIeMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOoBaHHE (OPMHUPYETCS B COOTBETCTBUHM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ecreuynBaeT MOCTAHOBKY NMEPEYHCIEHHBIX B IMpOrpaMmme Io
bu3nKe KIIOYEBBIX JIEMOHCTpAIUil A UCCIIEJOBAHMSI HM3y4aeMbIX SIBJICHHI M TPOIIECCOB,
HIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISi YUYCHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOOecreyrBaeTcss B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOrO OOOPYIOBaHUS JOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LEJIAMU U3Y4YeHHs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3yUEHUIO MPUPOIDI,
pa3BUTHE WX WHTEIUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOAE TMO3HaHUs U  (HOpMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3yYeHHUsS OCHOB CTPOCHUS
MaTepuu U PyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHre YMEHHH OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTEIbCTB;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU JIJs1 Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABIEHUH O BO3MOXKHBIX cdepax Oyaymell mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIleMy OOyYeHHI0 B 3TOM
HaTpaBlIECHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpOoIecce
n3y4yeHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oOmMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIOYAsT MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMHpoBaHUE YMEHUH PUMEHSITHh TEOPETHUECKUE 3HAHUS JIJISI OOBSICHEHUS (PU3NIECKUX
SIBJICHUH B TIPUPOJIE U JUISI IPUHATHUS PAKTHUECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3IMUHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJIENbIO,
3aja4d, IMOAPA3yMEBAIONINX CAMOCTOSTENFHOE CoO3/laHue (PU3MUecKod MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a9H, B TOM YHCJIE 33]1a4 WHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M IPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB M
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOTO IUIAHUPOBAaHHUS U MPOBEACHUS (U3NUECKUX
OKCTIEPUMEHTOB, aHaJM3a ¥ WHTEpIpeTaliid WHPOPMALUU, OIPEACICHUS JTOCTOBEPHOCTH
MOJTy4YEHHOTO pe3ysbTara;

CO3JJaHUE YCJIIOBUM Ul PAa3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKONW, TBOPYECKON
JeSITeTbHOCTH;

pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbHOCTH, CBI3aHHOM C (PU3HKOM.

B cootBerctBun ¢ TtpeboBanusmu DPI'OC COO yrinyOnéHHBIA YpOBEHb H3YyYCHHS
yaeOHOoro mnpenmera «®Pus3nka» Ha YpPOBHE CpeIHEro oOImero oOpa3oBaHUs BBIOMpAETCS



00yYaromuMuCs, TUIAHUPYIOIUMHI TMPOAODKEHHE 00pa30BaHMs IO CIEHUAIBHOCTAM (PHU3HKO-
TEXHUYECKOTO MPOQHIIS.

Ha mn3yuenue pusuku (yriyO0iaEHHBIN YPOBEHB) HA YPOBHE CPEHEr0 00IIeTo 00pa3oBaHus
orBoautcs 204 yaca: B 10 kiacce — 102 yacoB (3 vaca B Henento), B 11 knacce — 102 vacoB (3
yaca B HEJICIIIO).

COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

®dusuka — (yHIaMeHTanbHas Hayka o npupone. HayuHelii MeTOA MO3HAHMS U METOAbI
UCCIIeIOBaHUS (PU3NYECCKUX SIBICHUI.

DKCIIepUMEHT U TEOpHUs B MpoLecce Mo3HaHUs Npupoabl. Habmrogenne u SKCiepuMenT B
buzuke.

Crioco6b! u3MepeHus (PU3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHbIE
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemnocTu n3MepeHuit pu3nuecKux BeIUIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuabHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJealIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHON KapTUHBI MUpa, B
IIPAKTUYECKOMN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomsol, npaKmuKym.

W3mepenne cuiibl TOKa M HaNpsOKEHUS B LENHM TOCTOSHHOTO TOKa MpPHU TMOMOILU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMcTBO ¢ uppoBoil maboparopueit no ¢usmke. Ilpumepsl n3mepeHust GU3NIECKUX
BEJIMYMH IIPHA TOMOILIY KOMITBIOTEPHBIX JATYUKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYeCKoro 1BwkeHus. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHas 3a1a4U MEXAHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €r0 MPOEKIMH Ha OCH CHUCTEMBbl KOOpAMHAT.
Tpaexropus.

Ilepememienne, CKOpPOCTb (CpEAHSsI CKOPOCTb, MTHOBEHHAas CKOpPOCTb) M YCKOPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHAT. ClokeHue nepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHSI U IIYTH MaTEpUAIbHON TOUKU OT BPEMEHH U MX TpapuKH.

CBobOomHoe mazeHue. YCcKopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIeHHOTO
IO YTJIOM K TOPU30HTY. 3aBUCUMOCTbh KOOPIMHAT, CKOPOCTH U YCKOPEHHS MATEPUAIBHON TOUKU
OT BPEMEHH U UX I'papuKu.

KpuBosnHeiiHoe 1BukeHUE. [[BrkeHEe MaTepualbHON TOUKH 10 OKPY>KHOCTH. YTJIOBas U
nuHelHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOE (TaHMeHIMAJIbHOE) U IIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.



TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLECCH: CIUAOMETDP, JBUKECHHE
CHapsIOB, IIETHBIC, IIECTepEHYATHIC U PEMEHHBIE TIEpeIaul, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mojenb cuctemMbl 0OTCUETA, MILTIOCTPALUs KHHEMATUYECKUX XapAKTEPUCTUK JABUKCHUS.

CnocoObl HCCIIeIOBaHUS JIBHIKCHUM.,

Nnmoctpanus npeaeapHoro nepexoja u i3MepeHue MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBHKEHHI C UCIIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBMXeHUs Teya, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

Hanpasnenue ckopocTy mpu ABUKEHUM O OKPYKHOCTH.

[IpeoOpazoBanme yIriIOBOH CKOPOCTH B PEIYKTOPE.

CpaBHeHHe TyTel, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMAaxX OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckOpeHUsT TMpU MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBHJKCHUHU IO
HAKJIOHHO INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO maieHus (P€KOMEHI0BAHO UCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSMOi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeA.

N3ydenune nBUKEHUS TeJa 10 OKPYKHOCTH € ITOCTOSTHHOU 110 MOZYJIKO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJia OOpalIieHUs] KOHUYECKOTO MasiTHUKa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MlHepunanbHbie cuctemMbl OTCUETA. [[pUHIMI OTHOCUTENBHOCTH
[anunes. HeuneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh T'PABUTAIMOHHOW U HHEPTHOM MaCCHI.

Cwia TsDKeCcTH. 3aBHUCUMOCTh YCKOPEHHS CBOOOIHOTO TIQJEHUS OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, IBHXXyIIErocs ¢ yCKOpEHUEM.

Cuna Ttpenus. Cyxoe tpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJIA TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIECHUS MPHU ABHKEHUU Tella B JKUIKOCTH WU Tase, ef
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHMUS.

Hasnenue. 'unpocrarnueckoe nasienue. Cuna Apxumena.

TexHu4yeckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECCHl: MOAIIUIHUKY, IBUKECHHUE
HCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpayuu.

Habnronenne ABMKEHUS TEN B MHEPIHAIBHBIX M HEUHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[IpuHIIMTT OTHOCUTEIBLHOCTH.

Kayenue nByX UMIMHIPOB WJIM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.



CpaBHeHME PaBHOACUCTBYIONIEH MPUIIOKEHHBIX K T€Iy CHJI C IPOU3BEACHUEM MACChl TeJa
Ha €ro yCKOPEHUE B UHEPLUAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHHMKAIOIIKX B PE3YJITATE B3aUMOACHCTBUS TE.

N3mepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOIBEME U MTaJICHUN.

LlenTpoOE)KHbIE MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUE€HUSI U CKOJIbKCHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKMUKym.

W3mepenne paBHOACUCTBYIOUIECH CUJI P ABMXKEHUU OpyCKa MO HAKJIOHHOM MIIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHHM IBMKEHHsSI OpycKa IO HAaKJIOHHOU
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhl.

WccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHUHE U PE3SUHOBOM
oOpasrie, oT ux nedopmaruu.

W3ydeHnue BUKEHHS CUCTEMBI TEJI, CB3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 IETKHil OJI0K.

N3mepenne ko3 dummenTa TpeHus 1Mo BEIUIHHE yTI0BOr0 KO3 (GUIIMEHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBIWKEHUS Opycka 10 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yuenune nBMKEHUS IPy3a HA BAJTy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHoe U BpamaTelbHOE IBHXKEHUE TBEPIOTO Teja.
MOMEHT CcHIIbl OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxkeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPIOTO TeEA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHU4ecKue yCTpONCTBA U TEXHOJIIOIMYECKUE MPOLIECChl: KPOHUITEHH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunel paBHOBecHs.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmuKym.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TeJIa, UMEIOIIETO OCh BpPAICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yueHnue ycTOWYMBOCTU TBEPAOTO TEJA, UMEIOIIETO MJI0IIA (b ONOPHI.

Tema 4. 3akonsl coxpanenusn 6 mexanuke.

Nmrityiec MaTepHaIbHOW TOYKH, CUCTEMBI MaTepHAIbHBIX To4eK. L[eHTp macc cuctembl
MaTepHualbHBIX TOUeK. Teopema 0 JBUKEHUH LIEHTPa Macc.

NMiynbc cuiibl 1 U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs1 UMITyJIbCa.

PeaxkTnBHOE ABIKEHIE.

MoMeHT wuMIlyJbca MarepuaibHOM TO4YkW. [IpencraBieHMe O COXpaHEHMHM MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaGora cunel Ha MalloM W Ha KOHEYHOM mepemenieHud. ['paduueckoe mpeacTaBieHue
pabOTHI CHITHI.

MOIIHOCTD CHJIBI.



Kunernueckast sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHM MaTepUaIbHON TOUKH.

[loTeHumanbHple U HEMOTEHUUANbHbIE cwibl. lloTeHuunanbHas >Heprus. IloTennuanbHas
SHEPTus ynpyro nehopMHpPOBaHHOW NpyKuHBL. [loTeHIMabHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTallMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OJAHOPOJHOIO
nrapa (BHyTpH 4 BHe 11apa). Bropas kocMudeckasi CKOpocTb. TpeTbst KocMUYecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPrHMH CUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHHU.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHeHue bepHymm s uAcalbHOW JKUIKOCTHM KakK CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOIN SHEPTUH.

TexHnyeckue ycTpoHCTBA U TEXHOJIOTMUYECKUE IPOLECCHI: JBMIKEHHE PAaKET, BOJOMET,
KONEP, IPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUI'YpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

H3MeHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anMHble npeBpanieHus KHHETUYECKONM M MOTEHUUAIBbHOM SHEpPrHil IpHu ACHCTBUU HA
TEJIO0 CUJIBI TSKECTU M CUJIbl YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepeHne UMITysbca Tena o TOPMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTU MOJIENH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHHS UMITyJIbCa Tela C UMITYJIbCOM CHJIBL.

HccnenoBanne coxpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJECHCTBHH.

N3MepeHre KHHETUYECKOM SHEPTUN Tela IO TOPMO3ZHOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIbHOM SHEPTUU NPYKUHBI C pabOTON CUJIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABMKEHUH TeJla IO HaKJIOHHOM TIOCKOCTH.

Pa3nea 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKylnsapHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoenBmkeHne. XapakTep ABHKEHUS H B3aUMOJCUCTBUS
YacTHI] BellecTBa. MOAenu CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TeJl U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE O3THX Mojeneil. Macca u pa3mepbl Mousiekysn (aromoB). KommuectBo
BemlecTBa. [locrosanas ABorazpo.

TemnoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopnens wuaealbHOrO raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM: YacTUIBl Ta3a
JBUKYTCS Xa0TUYECKH U HE B3aUMOJAEUCTBYIOT APYT C IPYTOM.

['a3zoBbie 3akoHBI. YpaBHeHHEe MenpaeneeBa—Kmnaneiipona. AOcomoTHas Temmeparypa
(mkama temmnepatyp KenbBuna). 3akon Jlambrona. M3ompormecchl B HACAIBHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30x0pa, n3obapa.

CBa3b MEXKIy JAaBJICHHEM M CPEIHEHM KWHETUYECKOW »SHEpPrue MOCTyNaTeIbHOrO
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HA€aJbHOr0 Tra3a (OCHOBHOE YpPaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU UJI€ATBHOIO I'a3a).



Cesi3p  aOCOJIIOTHOW — TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOM dHEPrueil NoCTynaTeabHOr0 TEMIOBOTO ABMKEHUS €€ YacTHII.

TexHuyeckue yCTpOICTBA U TEXHOJIOTMYECKUE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTHUL BELLECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyYHOBCKOT'O IBUKEHUS.

Juddysus xKumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHue MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumonenue u rccnenoBanne N30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JIHOW BOJOM.

W3yuenne W30TepMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEUIHUX  YCJIOBUM  JUIs
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJMHAMUYECKON CUCTEMBI KaK CPEJIHHME 3HAYEHHUs BEIMYHH, ONHCHIBAIOIIMNX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe Havano TepmoarHamMuki. CaMONpon3BOiIbHAS Peslakcalus TEPMOJINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMA YpPAaBHEHUM: YypaBHEHUE
MenneneeBa—KuanelipoHa u BbIpaXeHHE [UIsl BHYTPEHHEW SHEPruu. Y CJIOBHS NPUMEHUMOCTU
OTOM MOJCIIN: HU3Kasg KOHUEHTpAlUs 4YacTULl, BBICOKHE TeMIlepaTypbl. BelpaxeHue mis
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UJECAIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OneMeHTapHas paboTa B TepMoJIMHaMKKe. Boruncienue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco®0 HW3MEHEHHS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3yUCHHE.

KonmnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSIpHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 aquadbaTHOM Iporiecce.

[TepBbiii 3akoH TepMoauHaMUKU. BHyTpeHHsst sHeprus. KomudecTtBo TermioTel U padoTa
KAaK Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUYECKON CHCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLIECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKONH CHCTEMBlI NMPOXOIMT EIMHCTBEHHas aauadaTta.
AOcoroTHas TeMIiepaTypa.



BTopoii 3ak0H TepMOIMHAMHKHU J1JIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IepeaaTh
TEIJIOTY OT OoJyiee XOJOAHOTO Teja K Oosee Harperomy Oe3 kommneHcaruu (Kmayswmyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! AeicTBrs TennoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE aCIEeKThl UCIIOJIb30BAHUS TEIUIOBBIX JBUrarenei. TemnoBoe 3arps3HeHue
OKPY’KaIOIIEeH Cpessbl.

TexHu4eckue yCTpoiCTBa M TEXHOJIOTHYECKUE IMPOILIECCHl: XOJOJAMIbHUK, KOHIAUIIMOHED,
TU3CTbHBIA W KapOIOpPAaTOPHBIM JBUTATENM, MapoBas TypOWHA, TOIYYEHUE CBEPXHHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAaHUEM TEIUIOBOI'O HAcoca,
YTHJIN3aLKs OMOOPraHUYEeCKOI0 TOIIMBA AJIsl BEIPAOOTKH «TEIUIOBOI U DJIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl Ipu auadaTHYeCKOM PaCIIuPEHUH.

Bo3ayuiHoe orauso.

CpaBHeHME yJI€IbHBIX TEIIIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPSHHEH YHEPTHH.

HccnenoBanue aguabaTHOro npoiecca.

KoMnbrorepHble MOAENH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

Hccnenoanue aquabaTHOro mpoiiecca.

N3yueHne B3aUMOCBSI3M DHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KHTICHUS JKUIKOCTEH.

Tema 3. Azpecammnvie cocmoanusn eewjecmea. Pazosvie nepexoovl.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHne © KulleHuWe. YJenbHas TeIoTa
napooOpa3zoBaHMUs.

Haceimmennsie ¥ HeHacwilieHHbIE mapbl. KadyecTBeHHass 3aBUCUMOCTh IIOTHOCTH U
JaBJICHUs HACHIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHUS B )KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpuctammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAIIIIOB.
[TnaBneHue u KpucTau3amnus. Y aeibHas TerioTa miaBieHus. CyOmumarius.

Hedopmaruu tBEpHOro Tenma. Pactsokenne u cxartwe. Casur. Moayne FOnra. Tlpenen
yOpyrux aedopmaruii.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX Te, 00BEMHOE U JTUHEHHOE paCITUPECHHUE.
AHrapMOHHM3M TEIUJIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYMHA TEIJIOBOTO PACITUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEpEXOax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. KodghuIMeHT moBepXHOCTHOTO HaTshkeHUs. KanwmispHbie
sBJeHUd. [aBieHue noj MCKpUBIEHHON MOBEPXHOCTHIO xuakocTH. opmyna Jlamnaca.

TexHu4eckue YCTPOMCTBA M TEXHOJOTHYECKHME TMPOIECChl: IKUIKUE KPUCTAIUIBL,
COBpPEMEHHbBIE MaTepUaJIbl.

Hemoncmpayuu.

TemnoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.



Kunenne. Kunenue npu noHNXEHHOM JaBJICHUU.

H3mepeHue CHuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunsr nedopmarmii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3mepenne yaenbHOU TEeIUIOTHI IIJIaBICHUS JIbJA.

M3y4eHue CBOMCTB HACHIIIEHHBIX [1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl 1apoOB B IIOMEILEHHUH.

N3mepenne ko3 umrenTa moBepXHOCTHOTO HATSHKEHUS.

Uzmepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMallii pe3UHOBOrO 00paslia OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pasnen 4. DaekTpoanHaMuKa.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [IBa BHIa 3JEKTPUYECKHUX
3apsanoB. IIpoBONHMKM, NMIIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OQHOPOIHOE FNEKTPUUECKOE TTOJIE.

[ToTeHIMaIbHOCTh 3MEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[TorennnanpHass ~ dHEprus  3apsga B DJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MO M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[TpuHIMI CyneprO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsbkeHHOro mo oOwémy mapa. [lonme paBHOMEpHO 3apsDKEHHONM OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSKEHHOCTU ATUX MOJIEN M SKBUITOTEHIIMATIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{ManeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapanmenpHOoe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenmoBaTenbHOE — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrKkeHMe 3apsKEHHON 4acTULbl B OAHOPOJHOM JIEKTPUYECKOM IIOJIE.

TexHHYeCKnEe yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJEKTPOCKOIN, JJIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alllUTa, 3a3eMJICHHE IEKTPOIIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.



Hemoncmpayuu.

Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alIMTA.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JEKTPOEMKOCTH IIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus AMEKTPUIECKOr0 MOJIs 3apsyKEHHOI0 KOHJIEHCAaTopa.

3apsaKa U pa3psiika KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTuu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOJINO/1A.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEpKallel KOHIeHCaTop.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs) TMPH  MOCIEAO0BATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOPA Yepe3 PeE3UCTOp.

Tema 2. Illocmoannwiil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VcnoBusi CylIECTBOBAHMSI TOCTOSIHHOTO —3JIEKTPUYECKOTO TOKa. VCTOUHMKM TOKa.
Hampsoxkenne U u 3J1C €.

3akon OMa a1 yyacTKa LemnHu.

ONEKTPUYECKOE  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOLIAAU IONEPEYHOro CEYEHHs. YEIbHOE CONPOTUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

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

Mo1HOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUE MCTOYHMKA TOKa. 3akoH Oma i MOJTHOMN
(3aMKHYTOM) 3JIeKTpUUECcKO 1enu. MOITHOCTh HCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS] JJI1  PE3UCTOPA, JIAMIIbI
HaKaJMBaHUS U CBETOAMO/A.

3aBUCUMOCTh CONPOTHBIICHUS LWIMHAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOIIAIN
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHUMOCTHM CHJIBI TOKA OT CONPOTUBIICHUS TIPU  TMOCTOSTHHOM
HaIpsKCHUU.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIIEHKa
BHYTPEHHETO COMPOTUBIICHUS.



Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MTOJKOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanue cCMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS IPOBOHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIMBAHUSA.

VBenuueHue npezeia u3MepeHus amnepMerpa (BoiabTMETPA).

N3mepenne 3/1C 1 BHYTpEHHETO CONMPOTUBIICHUS HCTOYHUKA TOKA.

Hccnenosanue 3apucumocty D/1C rabBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH NP KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIIH.

HccenenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTU MCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

OnekTpuueckas IPOBOAUMOCTb pPa3IMUYHBIX BEIHIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXIpoOBOAUMOCTb.

DJIeKTpUUYECKH TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJIHUKOB.
CsoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs JAMCCOLUALMUS. DIECKTPOIU3.
3axonbl Dapanes LISl 2JIEKTPOIH3A.

OnekTpuueckuidi TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
PaznuunbleTunsicamocTosTensHoropaspsaa. Monnus. [1nasma.

TexHnyeckue yCTpPOHCTBA UM NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIAMIIBL,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIyHNpPOBOJHUKOBBIE MPUOOPHI: IHOA, TpaH3UCTOp, (hoToamuon,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBoli pa3ps1 ¥ IPOBOJIUMOCTb BO3lyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U ITOJYIIPOBOJHHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomoi, npaKkmukKym.

Habmonenue snextponunsa.

W3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUOA.

Du3nYeCKHl MPAKTHKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BeauyuH. OleHKa TpaHUI
MOTPEIIHOCTEH.



[IpoBeneHue KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX
paszzenax «Y4eHUYECKU IKCIEPUMEHT, JIaOOopaTOpHbIE padOThI, IPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca ¢usuku yriryon€HHOro ypoBHst B 10 Kjacce OCyMIECTBISETCS ¢ YIETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBSA3€M C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUHU,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpedmemmuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIHLHbIC
npuOopsI, udpoBas 1adopaTopHsl.

Mamemamuka: peuieHue CcuUCTeMbl ypaBHeHud. JluneiliHas ¢yHkuusa, mapabona,
runepoona, ux rpaduku u cBoiicTBa. TpuroHomerpuieckne GyHKINUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HX MPOEKIMH Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, 0ocMoc, TeII000MEeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXAmoIIeHd  cpenmpl,  yTHIM3alus
OMOOpPraHNYECKOro TOILIUBA JAJISl BHIPAOOTKH «TEIUIOBOI» U DJIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKHUE SIBICHUS B )KUBOU NMPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTepHaJIOB, TEIUIOBBIE CBOMCTBA TBEPBIX Tell, )KUIKOCTEH U
ra3oB, JKUJKHAE KPHUCTAJUIBI, OJEKTPUUECKHE CBOMCTBA METAJIOB, OJEKTPOIUTHYECKAs
JMCCOLMALINS, TAIbBAHUKA, 3JIEKTPOHHAS MUKPOCKOITHS.

T'eozpaghus: BnaxHOCTh BO3lyXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C NCIIOIBb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHMKE, CTAaTHYECKWE KOHCTPYKUMHU (KPOHIUTEIHH, pemérdarsie
KOHCTPYKIIUH), UCIIOJIb30BAaHNE 3aKOHOB COXPAaHEHMs MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrHe), IBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOWHA, OBITOBOW XOJIOJWJIBHUK,
KOH/IWITMOHEP, TEXHOJOTMH TIIOJIy4€HHS COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJOTWH,  OJEKTpOoCTaTHYeCcKass  3alluTa,  3a3eMJIeHUe
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOJTYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.
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Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznumnoe none.

B3anMozeicTBre NMOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarHuTHoe IoJje.
Bekrop marauTHON MHAyKIMH. [I[pyHIMN Cyneprio3nny MarHUTHBIX NTOJIEH. JIMHUKA MarHUTHON
WHAYKIHH.

MarautHoe 1oJjie IPOBOJAHHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KAaTyIIKHM M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBileHHE M MOXYJb. JIBU)KEHUE 3apsyKEHHOW YacTUIBl B
OJIHOPOJHOM MarHuTHOM Mose. PaGora cuibl Jlopenna.

MaruutHoe none B Beniectse. GeppoOMarHeTHKy, napa- U JMaMarHeTUKH.



TexHu4eckue yCTpPOWCTBA M TEXHOJIOTMYECKUE MPOLECChl: MPUMEHEHUE TIOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, AJIEKTpOABHUraTesb SKoOu, yCKOpUTEIn
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nwHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U IMOIKOBOOOPA3HOIO
MTOCTOSIHHBIX MarHUTOB.

KaptvHa nuHMA MarHUTHOM HWHIOYKUMHM MOJS JUIMHHOTO NPSIMOTO NPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

HabGnronenue nBukeHus MmydKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[IpuHIUIT AEHCTBUSA SIEKTPOU3IMEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

HccenenoBanue MarHUTHOTO TOJISl HOCTOSSHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

N3mepenne cuiibl Amiepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpezesieHre MArHUTHON UHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKyuUs.

SIBneHue snexkTpoMarHUTHOM MHAYKUWU. [loTOK BekTOopa MarHUTHOM MHAYKUuU. D/C
MHIYKUMW. 3aKOH 3JeKTpoMarHUTHOM uHaykuuu Dapanes. BuxpeBoe snekTpuueckoe molie.
Toxku dyko.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBIKYIIIEMCS] B OJTHOPOIHOM MarHUTHOM TIOJI€.

IIpaBuno Jlenua.

NupyktuBHOCTh. Karymika HWHAYKTMBHOCTM B 1EMUM TMOCTOSHHOTO TOKa. SBieHue
camouHaykiuu. JJ]C caMOMHTyKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECChl: HWHAYKIMOHHAS IIeYb,
COJIEHOM]I, 3aIlATA OT 3JEKTPU3ALMH TEJ MPH JIBMKEHUHA B MATHUTHOM T10JI€ 3EMIIH.

Hemoncmpayuu.

Habmronenue siBeHMs 3IEKTPOMAarHUTHON HH T KITUH.

UccnenoBanue 3aBucumoctd I/C HMHIYKUMM OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKA.

ITpaBuio Jlenna.

[Tagenune MarauTa B aTFOMUHUEBOM (MeTHOM) TpyOe.

SIBneHre caMOMHIYKIUU.

UccnenoBanue 3apucumoctd 3/1C caMOMHIyKIIMU OT CKOPOCTU U3MEHEHUs CHUJIbI TOKa B
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Yuenuueckuii sxkcnepumenm, nabopamopmusvie padbomot, npaKmuKym.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHAYKIUH.

Ornpezenenre UHAYKIMH BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBIeHUs CAMOMHAYKIUU.

COopka Mozenu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KosieGanusi 1 BOJIHBI.



Tema 1. Mexanuueckue Konedanus.

KomnebarensHasg cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnueckue  konebanus. KunHemaTnueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHEpPreTUYecKoe  ONMUCaHME (3aKOH  COXpaHEHUsT MEeXaHU4eckoll  sHepruu). BwiBoa
JUHAMHYECKOTO OMHCAHUS TAapMOHMYECKHX KOJNCOAHWA W3 WX OJHEPreTUYECKOro U
KMHEMAaTH4YECKOT O ONHMCAHMUS.

Ammumatyna u ($aza konebanuii. CBs3b aMIUIMTYIbI KOJICOAHWH HCXOAHOW BEJIIMYMHBI C
aMIUTUTYIaMH KoJieOaHui €€ CKOPOCTH U YCKOPCHHUS.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUH MAaTEMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU MTPYKUHHOTO MasiTHUKA.

[TousTne o 3aryxaroumx KojeOaHusix. BoiHyxaeHHble KkoneOanusi. PesonaHc.
Pe3zonanchas kpuBas. BiusHue 3aTyxaHusi Ha BUJ pe30HaHCHON KPUBOH. ABTOKOJIEOAHHMS.

TexHu4eckue yCTpONCTBa M TEXHOJOTMUYECKHE IIPOIECCHl: METPOHOM, Yachl, Kauesw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck K0ae0aTebHOTO JIBUKEHUS.

Hablmronenre He3aBUCHMOCTH TIEPHO/Ia MaJIbIX KOJIEOAHH Ipy3a Ha HUTH OT aMILTUTYIbI.

HccnenoBanue 3aTyXammux KojaeOaHui 1 3aBUCUMOCTH MEepPHOJa CBOOOTHBIX KoJeOaHui
OT COIIPOTHUBJICHHUS.

HccrnenoBanune KoJieOaHW Tpy3a HA MACCHBHOW MPYXKUHE C IEIBIO (OPMUPOBAHUS
NpeCTaBICHNUN 00 HIeaTbHON MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MpHU KoIeOaHUIX Irpy3a Ha MpYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIHA.

Hab6monenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U PYKMHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB ABM)KECHUS TENa B X0JI€ KOJIeOaHH Ha YIIPYroM MOJABECE.

N3yuenune qBMKEHNS HUTSHOTO MasITHHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaONNX KOJIeOaHUH.

HccnenoBaHue BBIHYKIECHHBIX KOJICOaHHIHA.

Tema 2. Dnexmpomaznummnoie Koiedbanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B HWICATHHOM
konebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIBI 3apsja KOHAEHcAaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aK0oH COXpaHEHUs YHEPTUU B HICaTLHOM K0JIe0aTeTbHOM KOHTYPE.

3aTtyxaromuye DJIEKTPOMarHUTHbIE KoJjieOaHWs. BBIHYXIEHHBIE AJIEKTPOMArHUTHBIE
KoJie0aHusl.

[lepemenHbIil TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE M ACHCTBYIOLIEE
3HAUEHUE CUJIBI TOKA M HAMPSIKEHUS TIPU Pa3IudHON popMe 3aBHCUMOCTH MIEPEMEHHOTO TOKA OT
BpPEMEHU.

CuHycouanbHbIM IEPEMEHHBIN TOK. Pe3ucTop, KOHJIEHCATOp M KaTyllKa MHAYKTUBHOCTH
B LIENU CUHYCOUJAJIbHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHU M.

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

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcnonb30BaHHs
AJIIEKTPOIHEPTIUH B TOBCEAHEBHOM KU3HHU.



TexHruueckue yCTpOMCTBA M TEXHOJOTMYECKHME MPOLECCHl: AIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuuorpamMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTop He3aTyXaroIKX 3JIEKTPOMArHUTHBIX KOJICOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1eHHBIE CHHYCOUIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karynika HHIYKTUBHOCTU U KOHJEHCATOP B LENH IEPEMEHHOIO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKM MHAYKTUBHOCTH U
KOH/JIEHCATOopa.

YCTpORCTBO ¥ IPUHIIKIT ACUCTBHS TpaHCHopMaTopa.

Mopeinb TUHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KAaTyLIKy U PE3UCTOP.

Habmtoienue 3meKTpoMarHuTHOTO Pe30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAacHUMHbIE 60JIHbL.

MexaHuueckue BOJIHBI, YCIOBUsI HUX pacnpoctpaHeHus. [lomepeunble W MNpOAOJIbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJHBL. CBOMCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[IymoBoOe 3arpsA3HEHNE OKPYKAIOLIEH CpENbI.

ONEKTPOMAarHUTHBIE BOJHBI. YCJIOBHS M3IIyYEHUs JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJIH: OTpaXX€HHE, MpEIOMIICHHE, TMOJsIpU3alus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 31EKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

Habmoienue orpaskeHus U MpeioMIeHHs] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBolicTBa yJIbTPa3ByKa U €ro NPUMEHEHHUE.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
Kose0aHui.



HccnenoBanne CBOWCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noysipu3anus, Audpakius, THTephepeHITns.

Ob6napy:xeHre HHGPaKPACHOTO U yIbTPadUOIETOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

M3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsAmMosMHENHOE paclpOCTpaHEHHUE CBETa B OJAHOpOAHOM cpene. Jlyu cBera. ToueuHsblit
MCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHue H300pakeHUN B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS cBeTa. AOCONIOTHBIA  IOKa3aTellb
npenomiieHusi. OTHOCUTENBHBIM IMOKa3aTenab InpesnomieHus. [1ocTOSHCTBO 4acTOThl CBeTa U
COOTHOUICHUE JIJIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETa Yepe3 I'paHuUlly pasjeiia
JIBYX ONTUYECKUX CPEJ.

Xon nyueit B mpu3me. ucnepeus ceera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. IIpeenbHbIil yroi MoaHOro BHYyTPEHHET0 OTPasKEHUSI.

Cobupatomue W paccewBarouiye JHH3bL. ToHKas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKAasl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOH cdeprueckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENILHOTO MOKa3aTesl IPEIOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xox nyya, IpOLIEALIEro JIMH3Y 1O/ IPOU3BOJIbHBIM YIJIOM K €€ IJIABHOM ONTHYECKOU OCH.
[TocTtpoenne n300paXkeHUH TOUKH U OTpe3Ka MPsSMON B COOMpAIOIIUX U PACCEUBAIOIIMX JIMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspematomias cnocobHocTh. ['11a3 Kak onTudeckas cucrema.

[Tpenensl NPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIOJIEHUsI MAaKCUMYMOB U MHHHUMYMOB B HWHTEpP(QEpEHIIMOHHON KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IprMeps! KilaccuuecKnX NHTEP(EPEHIINOHHBIX CXEM.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMATHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHhl: OYKM, JIyHa, MEpPHUCKOIL,
¢doroanmapar, MHUKPOCKOI, MPOEKIUOHHBIA ammapaT, MPOCBETICHHWE ONTUKH, BOJIOKOHHAS
ONTHKA, TU(PPAKIIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMSI CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

HabmioeHre noiHoro BHyTpeHHETo oTpaskeHus. Mojiens CBeToBOa.

HccnenoBanue X0/1a CBETOBBIX ITyYKOB YEPE3 IJIOCKONAPAIIIIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300paKEHUA B JIMH3aX.

Mopaenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

Habnroienre 1iBeTOB TOHKUX TUIEHOK.

Hab6nronenue audpakuuu cBera.

N3yuenne nudpakiimOHHON PEIIETKH.

Habmonenne nudpakiioHHOTO CIIEKTpa.



HaGmronenue aucrnepcuu cBera.

Habmioienue nosisipuzanuu cBeTa.

[IpuMeHeHre noNsIpOn 0B 1JIs U3YyUEHUs MEXaHUYECKUX HaNPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

M3mepenue nokasaress IpesIoMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PACCTOSTHUSL OT BELIECTBA (HA MPHUMEpe >KHUJIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Tonyyenue n300pakeHHs B CUCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHHe TENECKOMUYECKUX CUCTEM.

Habmonenue nudpaxuu, nHTEpYEpeHINN U MOJISPU3ALIUU CBETA.

W3yuenune nossipu3anuy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAIEKTPHKA.

N3ydenne nutepdepeHIinm 1a3epHOro U3Iy4eHus Ha IBYX LIEIAX.

Habnronenue nucnepcuu.

Hab6mronenue u ucciaenoBanue 1upakiimoOHHOTO CIIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tomydenue ciekTpa U3My4eHUs! CBETOUO/1a TIPU MTOMOIIH TU(PAKIIMOHHON PEIIETKH.

Paznen 6. OcHOBBI crienMaJIbHOH TEOPHMH OTHOCUTEIHLHOCTH.

I'paHHLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  YcioBue
NPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpallleHHE
JUIMHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEATUBUCTCKOM YaCTHUIIbI. DHEPrUs MOKOS.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PadOThI, MPAKTUKYM.

OmnpezneneHyue MMIYJIbCa U SHEPTUU PENIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKkoB
3apsHKEHHBIX YacTUI] B MATHUTHOM IIOJIE).

Paznen 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-601106011 Oyanu3m.

PaBHOBecHOE TermIoBOe U3MydeHUE (M3iIydeHHe aOCOJIOTHO YEPHOro Temna). 3aKoH
cMemieHust Buna. ['munoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJIbC (DOTOHA.

®oroaddext. OnpiTel A. I'. CtoneroBa. 3akons! poTodddexra. YpaBHeHue DifHIITEHHA
s poroaddexra. «Kpacnas rpannna» Gotorddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO OoTpaskarollyto noBepxHocTh). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. BomHel ne bpoinsa. JliimHa BonHBl ne bpoiis u pa3mepsl
o0jacTu  JOKanM3alMM  JBUXKYyIIeHcs 4vacTuibl. KopmycKysaspHO-BOJHOBOW — Tyalu3M.
Judpakius 3JeKTPOHOB HAa KpUCTaIaX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLIECCHI: CIEKTPOMETP, (POTO3TIEMEHT,
dboTogaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHasi Oatapesi, CBeTOAHO/I.

Hemoncmpayuu.



D010 eKT Ha YCTAaHOBKE C IIMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI MTOTYTPOBOAHUKOB OT OCBEILIEHHOCTH.

Cseroauo.

Conneunas 6arapest.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, nPAKMUKYM.

Hccnenosanue poropesucropa.

W3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnBITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopna.

[Toctynater bopa. M3nydyenue u moriouieHne (OTOHOB MPH MEPEXOoJie aToMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3ydyeHue ceera. Jlazep.

TexHuueckue YyCTpOHMCTBA M TEXHOJIOTMYECKHE TMPOLECCHI: CHEKTPAJIbHBIN aHAIN3
(crieKTpocKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mopguenb onbiTa Pezepdopaa.

Habumtonenne nuHelyaThIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOLIUX YACTHULL.

Ornpenenenne IIMHbI BOJIHBI JIA3EPHOTO U3IIyYEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBaHue criekTpa pa3peKeHHOr0 aTOMapHOI0 BOJOPOAAa U M3MEpPEHUE MOCTOSTHHOU
Pun6epra.

Tema 3. Qusuka amomno20 A0pa u 31EMEeHMAPHBLIX YACHIUY,.

Hyxnonnas moxens sanpa I'eiizendepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTombl.

PagmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3ITyYEHUE.

3aKOH paJUOaKTHBHOrO pacnaaa. PaavoakTuBHblE u30TONBI B mpupoae. CoiicTBa
MOHM3UPYIOLIET0 U3TydeHUs. BiusHue paguoakTHBHOCTH Ha KUBbIe OpraHu3Mbl. EcTecTBeHHBIN
¢doH uznyuenus. Jlozumerpusi.

OHeprust cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Anepusie peakuuu. J[enenne wu cuHte3 snep. SnepHsle peaktopbl. IIpoGiemsl
YOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AacleKThl pa3BUTUS  sIEpHOMU
DHEPrETHUKHU.

Meroasl perucTpaluu U UCCIEA0BAHMS 3JIEMEHTAPHBIX YACTHIL.

dyHIaMeHTalIbHbIE B3auMOJEUCTBUS. bapuoHbl, Me30HbI U JentoHsl. [IpencraBnenue o
CrangaptHoit Mogenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®u3suka 3a npenenamu CTaHaapTHOW Mozenu. TéMHas Matepust U TEMHAsI SHEPTHSL.

EnuncTBO DM3MUeckoil KapTUHBI MUPA.

TexHuueckue yCcTpoWCTBa U TEXHOJIOTMYECKUE MPOLECCHl: JO3UMETp, Kamepa BuibcoHa,
AEPHBIA  pEeakTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npakmuxym.



HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAaHUEM JI03UMETPA.

Wzydenue noriouieHus: 0eTa-4yacTUl] aTFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOQU3UKH.

Ortanbl pa3BUTUd  acTpoHoMuHU. llpuxiiaqHoe UM MHUPOBO33pPEHUECKOE 3HAUYEHHUE
actpoHoMud. [IpuMEHHUMOCTH 3aKOHOB (HU3UKU JJIs1 OOBSCHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.

MeTtonpl acTpoHOMHYECKHX HccienoBaHui. COBpEMEHHBIE ONTHYECKHUE TEJIECKOIIbI,
panuoTeNecKONbl, BHEATMOC(HEpHast aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3nus, spkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

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

3BE31pl, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIf
3BE3]1 TJIAaBHOW  IMOCJIEOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3BE34. CoOBpEeMEHHbIE
IPEJICTaBICHUSI O IPOUCXO0XKAEHUH U 3BotoIK CoHIa U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [TyTs — Hama ["'anaktuka. [lonoxxenne u nemwxenne Connua B ['anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkroBoe u3nyueHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naonioodenus.

HabGmonenns  3BE€3nHOro Heba  HEBOOPYXKEHHBIM  TIJIa30M € HCIIOJIB30BAaHHEM
KOMIIBIOTEPHBIX TPWJIOKEHUW JJI OINpeAeNieHUs] TOJOXKEHUs] HEeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOJYIIApHsl U IPKUE 3BE3/IBI.

Habmtonenus B Teneckon JIyHbl, TUIaHeT, TYMaHHOCTEH M 3BE3/THBIX CKOTICHUH.

Du3n4ecKuil MPaKTUKYM.

CrniocoObl n3MepeHust (U3NYECKUX BEIUYMH C MCIOIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OIlEHKa TpaHUI
MTOTPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX WM3MEPEHUH, WCCICIOBAHUN 3aBUCUMOCTEH  (U3HUYECKUX
BEJIMYMH, MPOBEPKa MPEATOKEHHBIX THMOTE3 (BBHIOOP M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, 1a00opaTOpHBIE padOThI, MPAKTUKYM).

O0o001aroniee MOBTOPEHHME.

O6o06mieHne W cuUcTeMaTu3alMs  COAepXaHus  pa3iernoB Kypca «MexaHHKay,
«MonexynspHas (u3MKa U TEPMOJUHAMHKAY, «DIEKTpoauHamMuKkay, «KomebaHus u BOIHBDY,
«OCHOBBI  CIMIEIUANBHONW TEOpPUM OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nka», «IIEMEHTHI
ACTPOHOMHUHU U aCTPOPUBUKI.

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
STUYECKON cdepax [eATeIbHOCTH YeloBeKa, pojdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAy4yHOM KapTUHE MHpA, 3HAYCHUE OIMUCATEIIbHOW, CHUCTEMaTU3UPYIOLLEH,
OOBSICHUTENIBHOM U MMPOTHOCTUYECKON (DYHKIMIA (pu3nueckor TeopuH, poib GU3NIECKON Teopuu
B (OpPMHPOBAHUH TIPEACTABICHUNA O (U3HUYECKON KapTHHE MHUpPA, MECTO (HU3UUYECKON KapTUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

Me:xnpeamerHbie CBA3H.



Wzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 Kjacce oCymIecTBIseTcs ¢ y4ETOM
COJIEpKaTENbHBIX MEXIPEIMETHBIX CBfA3€M C KypcamMH MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpedmemmuvie nOHAMUA,CEAZAHHBIE C UYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4dHbId (pakT, rumore3a, Qu3uyeckas BEIWYWHA, 3aKOH, TEOPHs, HAOIIOACHHE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIE
npuOopsI, udpoBas 1adopaTopHsl.

Mamemamuka: penieHre CUCTEMbl ypaBHEHUH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHUHYC, TAHT€HC, KOTAaHIE€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO. BEKTOpBI M HX
MPOEKIIMA Ha OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 371eMEHTApHBIX (DYHKIUH.
[Tpu3naku noo0us TPEyroabHUKOB, OIPEIeICHNE TUIOMIAIU TUIOCKUX GUryp u oobEma Te.

buonozus: >nekTpuveckue SBICHHUS B JKUBOM TPUPOJE, KOJeOATebHBIC IBIKECHUS B
)KUBOM  TNPUPOAE,  DKOJOTMYECKHE  PUCKHM  IPU  MPOU3BOACTBE  DJIEKTPOIHEPIHH,
3JIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl, YJIbTpa3ByKoBas JUAarHOCTUKa B
MEJIULMHE, ONTUYECKUE SIBJICHUS B )KUBOW MTPUPOJE.

Xumua: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKass CTPyKTypa TBEPIABIX Tel,
MEeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKOW PEIIETKU, CIIEKTPaIbHbIN aHaIN3.

T'eozpaghusa: marauTHBIE TOMIOCA 3eMIIM, 3aJ€KU MArHUTHBIX pyl, POTOCHEMKA 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE MOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOABUIATEIb
SlkoOu, reHepatop TMEPEMEHHOTO TOKa, WHAYKIIMOHHAs Tie4Yb, JHMHUU JJEKTpoIepenad,
JNeKTPOABUTATENNb, pajaap, paaAuONpUEMHHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-meup,
yJIbTPAa3BYKOBAsl JAMArHOCTUKA B TEXHHUKE, MPOCKLUMOHHBIM anmapar, BOJOKOHHAs ONTHKA,
COJIHEUHas Oarapes, CITyTHUKOBBIE IPUEMHUKH, siZICpHAs YHEPreTUKA U SKOJIOTUUECKHUE aCIIEeKThI
€€ pa3BUTHSL.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE PE€3yJdbTaTbl OCBOCHHA yqe6Horo nmpeameTa «DPuzuxay JOJDKHBI OTpaXXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYyYaroIUXCsi pPyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOXKJICHU, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
paCinpC€HUC KHU3HCHHOI'O0 OIIbITa W OIbITa ACATCIBHOCTU B IPOLECCE pCaln3allii OCHOBHBIX
HaIpaBJe€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

TPa*KIaAHCKOTOBOCIIMTAHUSA
e CchOPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYArOIIETOCs KakK AaKTHUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;
® TPHUHATHE TPATUIIMOHHBIX OOIICUYETOBEYSCKUX TYMAHUCTUYECKUX M IEMOKPATHUECKUX
IICHHOCTE;

® TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpPECaX IPakIaHCKOTO OOIIECTBa,

y4acTBOBATh B CAMOYIIPABIICHUH B 00Pa30BaTEILHON OpraHU3aIiN;

® yYMEHHE B3aUMOJCHCTBOBATH C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUHM C HX

GYyHKIMSIMU ¥ HA3HAYEHUEM;



® TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOM JECATEIBHOCTH.
NATPHOTHYECKOTOBOCIIUTAHMS:

e c(hOPMHUPOBAHHOCTH POCCUMCKOM IPaXkAaHCKOM NIAEHTUYHOCTH, MATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K rOCYJapCTBEHHBIM CHMBOJIaM, JOCTH)KEHHUSM POCCHICKHX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOTOBOCITUTAHMUSA:

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOIO TIOBECHHUS;

e CHoCOOHOCTh OLIGHUMBaThb CHUTyallMI0O W IPUHHMAThb OCO3HAHHBIE PELICHHUS,
OpPUEHTHPYSACh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMBI M IICHHOCTH, B TOM YHCIIE B
JESITEbHOCTH YUEHOTO;

® OCO3HaHME JMYHOI'O BKJIA/a B [IOCTPOEHUE YCTOHYHUBOTO Oy IyIIEro.

3CTEeTHYECKOrOBOCIIUTAHMSA:

® OCTETUYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 3SCTETUKY HAy4YHOTO TBOPYECTBA,
HIpUCYLIEro (pU3NUECKON HayKe.

TPY/AOBOTOBOCTIUTAHMS:

® UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DM3MKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOP OymyIeit
npodeccuu 1 peaTu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHBI,

® TOTOBHOCTH U CIHOCOOHOCTH K OOPa30BaHMIO U CaMOOOpa30BaHUIO B 001MacTu (hU3UKH
Ha MMPOTSHKCHUHU BCEU )KU3HH.

IK0JIOTHYeCKOTOBOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HKOJIOTHUECKOM KyJIbTYpbl, OCO3HAHME TIJI00AJBHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

e [UIAHUPOBAHHE U OCYULIECTBJICHUE JIEHCTBHI B OKpY’Karollleil cpesie Ha OCHOBE 3HAHUS
1esell yCTOHYMBOTO pa3BUTHUS YEIOBEUECTBA,

® pacHIMpeHHe OIbITa JEATETPHOCTH HKOJOTUYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 1o (pu3nKe.

HEeHHOCTHUHAYYHOTONO3HAHUS:

e c(hOPMHUPOBAHHOCTb MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKH;

® OCO3HaHHWE LEHHOCTH HAYYHOW JAEATENbHOCTH, TOTOBHOCTh B TIIPOIECCE H3YYEHUS
GU3UKKM  OCYHIECTBIIATH  TMPOEKTHYI W HMCCIEIOBATENBCKYIO  NESTEIHHOCTD
UH/IMBUIYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3zoBblesioruueckueaeicTBUs:
® CaMOCTOSATENbHO (DOPMYITHPOBATH U aKTyalU3UPOBATH MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
L] OHpGI[eJISITI: e ACATCIbHOCTH, 3a4aBaThb HapaMeprl nu KpI/ITepI/II/I HUX JOCTHUKCHUA,
® BBUIBJISATh 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B PACCMATPUBACMBIX (DU3MUYECKHUX
SABJICHUAX,
e pa3pabareiBaTh IUIaH pemIeHus NpoOieMbl ¢ Yy4€TOM aHalIM3a HMMEIOLIUXCS
MaTepHaJIbHBIX U HEMATEPUAIBLHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JAEATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENSAM,
OLICHUBATh PUCKU MTOCIEACTBUM JAESATEIBHOCTH;

KOOPJMHHUPOBATh M BBINOJIHATE PabOTy B YCIOBUSIX PEAIbHOIO, BUPTYAIbHOTO U
KOMOWMHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

ba3oBblencciaenoBarebCcKueeHCTBHS.

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMU U METOJaMU (pU3n4ecKon
HAYKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKON W TMPOEKTHON JEeATEIIbHOCTH B
obOnactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY IIOMCKY
METOJIOB peLIeHUs 3a7a4 (QU3NYECKOTO COJACpKaHUsS, MPUMEHEHHUIO pPa3INYHbIX
METO/IOB IMO3HAHUS;

BIIAQJICTh BUJAAMH JEATEIHLHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALINH,
peoOpa3OBaHUIO U MPUMECHCHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHsIX, B TOM YUCIIE ITPU
CO3/JaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyallM3UpOBAaTh 3aJady, BbIIBUIaTh
TUTNIOTE3y €€ peIlIeHUs, HaXOAuUTh AapryMeHThl JJIS JOKa3aTelbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh MapaMeTpPhbl U KPUTEPHUH PEILICHUS;

AQHAIM3UPOBATh TMOJYYCHHBbIE B XOJ€ pEIICHUS 3a7aud pe3yJbTaTbl, KPUTUYECKU
OILICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSAX;
CTaBUTH U POPMYIUPOBATH COOCTBEHHBIC 33]]a4i B 00pa30BATEIILHON JESTCIILHOCTH, B
TOM YHUCJIE TIPU U3YyUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CHUTYAIIUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIE TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIQJIeTh HABBIKAMHU MONy4deHHs uHpopManuu (HU3HUECKOTO COAECpKAHUS U3
UCTOYHUKOB PAa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBISITh TIOWCK, AaHAJU3,
CUCTeMATH3alMI0 M MHTEpPHpeTanuio HH(DOpPMAlUU pa3iNYHbIX BUIOB U (QopM
MPEJICTaBICHHUS,

OIICHUBATHI0CTOBEPHOCTEUH(OPMAIINH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHHd KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpTaHU3AllMOHHBIX 3a1ad C
cobmonenneM TpeOOBaHMM JIPrOHOMHMKH, TEXHHUKM O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusl, TPaBOBBIX M OJTUYSCKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e30I1acHOCTH;

CO3/MaBaTh TEKCTHl (PU3MUYECKOTO COJEp)KAHUS B Pa3IMuUHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHHs] WHGOpMAIMK U IENEeBOW ayIuTOpPUHU, BHIOMpas ONTHMAIbHYIO (opmy
MPEJICTABICHUS U BU3YaJIH3aIiH.

KoMMyHMKaTUBHBbIEYyHUBEpPCAJIbHbIEyYeOHbIeIeiiCTBHS:

OCYHIECTBIISATH OOIIEHHE Ha ypoKaxX (PU3MKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYallMi U cMSATYaTh KOH(QIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHSI C MCIOJIb30BAHHEM SI3bIKOBBIX
CPEICTB;



MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBHUyabHON paboTHI;
BBIOMpPATh TEMAaTHKY M METOJbl COBMECTHBIX JECHCTBHM € y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LI COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBaTH U KOOPIMHHUPOBATH
JIEHCTBUS 1O €€ IOCTHIKCHHUIO: COCTaBIATH IUIAH JEHCTBUM, pacHpeneisiTb pOJIA C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KayeCTBO CBOEr0 BKJAJa M KaXAOr0 Y4YaCTHHMKAa KOMaHIAbl B OOIIMMH
pe3yibTaT MO pa3pabOTaHHBIM KPUTEPUAM;

IpeJiaraTb HOBBIE TPOEKTHI, OLEHUBATh UJEU C NO3ULUY HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIAATh ITO3UTUBHOE CTPATETMYECKOE ITOBEACHHE B Pa3JIMYHBIX CHUTyalUsX,
IPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIe yHHMBepcaJdbHble y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00J1aCTH (DU3UKH U
ACTPOHOMHH, BBISIBJISITH TPOOJIEMBI, CTAaBUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELLEHUS] pacUETHHIX U KaueCTBEHHBIX 3ajay, IJIaH
BBITTOJIHEHUS MTPAKTUYECKONH pabOTHl ¢ YUETOM HMMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JaBaTbOLIEHKYHOBBIMCUTYALUSIM;

pacuupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €r0, OpaTh Ha CeOs1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATHIIPUOOPETEHHBINOIIBIT,

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMU B 00acTH (DU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJIb, IMOLUOHAJIbLHBIHHHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIbHOCTD, OLEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMM KaK OCO3HAHHUS COBEpIIAEMBIX
JIEHCTBUN U MBICIUTENBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIJIs OLIEHKH CUTYAIlH, BEIOOpa BEPHOT'O pEeIIECHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX [IPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI JPYTUX IPU aHAIU3€ PE3YIbTATOB IEATEIBHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce qocTHXKEHHs] THYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HKE IS
YPOBHS CpeIHEro o01mero o0pa3oBaHus y 00yUYarOIIMXCs COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJIICKT, MPEATOIaralonui chopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMUMATh CBOE 3MOLMOHAIBLHOE
COCTOSIHME, BUJICThb HAIPABJICHHS Pa3BHTHS COOCTBEHHOW HSMOIMOHAIBHOW chephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMpPOBaHMsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yMEHHE  INPHHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEJCHME, CIOCOOHOCTh  QJaNTHPOBAThCi K
9MOLMOHAIILHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITH OTKPBITBHIM HOBOMY;



e BHYTPEHHEW MOTHBALMH, BKIIIOYAIOLIEH CTPEMJIEHUE K JOCTM)KEHMIO LIENHU U YCIIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE AEUCTBOBATh, UCXO/s U3 CBOMX BO3MOXKHOCTEN;

® HMIATUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAILHOE COCTOSIHUE APYTHUX,
YUUTBIBaTh €r0 MpPH OCYIIECTBICHUWH OOIIEHUs, CIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKUBAHHUIO;

® COLMAIbHBIX HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAaUBaThb OTHOLIEHHS C
JPYTUMHU JIFOJbMHU, 3200TUTHCS, IPOSIBIIATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny obyuenus B 10 knacce npeIMeTHbIE pe3ybTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy 0OYHAIOIINXCS YMEHUI:

® [IOHMMAaTh pPOJIb (GU3NKK B HKOHOMHUYECKOW, TEXHOJOTUYECKOH, HKOJIOTHYECKOM,
COLIMATILHOWM M ATHYECKON cepax AESITeNbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKU B
COBPEMEHHOMN HAay4YHOH KapTHHE MHDA, 3HAYCHUE ONUCATENbHOM,
CHCTEMAaTH3UPYIOIIEeH, OOBSICHUTEIBHOM M MPOrHOCTUYECKON (PYyHKIMH (u3ndecKoit
TEOPUU — MEXAaHUKU, MOJICKYJSIPHON (U3MKH M TEPMOJUHAMHUKHU, POJIb (PUINUYECKOM
Teopuu B (POPMUPOBAHUHU MIPENICTABICHUM O PU3NIECKON KapTHHE MUPA;

® pa3IMYaTh YCIOBHUA NPUMEHHUMOCTH MoOJeNed (U3NYECKHX TEI | IPOLECCOB
(siBJIEHU): HHEpIIMAIbHAS CUCTEMa OTCUéTa, a0COIOTHO TBEPOE TEJIO, MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMaJieHue, aOCOJIOTHO yIpyras
neopmarusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNpPyroe CTOJIKHOBEHUS, MOJENN
ra3a, >KUJIKOCTH M TBEPAOro (KpUCTAJUIMYECKOTO) Tena, MACalbHbIM ra3, TOYEUHBIH
3apsizl, OTHOPOIHOE NIEKTPUUECKOE T0JIE;

® pa3iIuyYaTh yYCIOBHS (TpaHUIbI, 0O0JACTH) MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMAaTh BceoOUIMil XapakTep (yHIaMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
WCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

® AHAIM3MUPOBAaTh U OOBACHATHP MEXAHWYECKHE INPOLECChl M SBICHMS, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHMSI W 3aKOHBl MEXaHUKU (OTHOCHTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (OpMyJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHuUs
lajunes nmug CKOPOCTM M IIepeMelIeHus, 3akoHbl  HbploTOHA, HpuHIUI
OTHOCHUTENIBHOCTH [anwmiies, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHbI COXpPaHEHUs
UMIyJIbCa M MEXaHWYECKOM SHEpruu, CBsA3b pabOThl CHUJIBI C U3MEHEHUEM
MEXAHWYECKOM DHEPIUH, YCIOBHS PpaBHOBECUS TBEPIOTO Tejla), IpU ITOM
UCIIOJIB30BaTh ~ MAaT€MAaTHYECKOE  BBIPDA)KCHME  3aKOHOB,  YKa3bplBaTb  YCIIOBUSA
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: Ipeodpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aK0HOB HBIOTOHA, 3aKOHOB COXpAHEHUs UMITYJIbCA U MEXAHWUYECKOW YHEPTUH, 3aKOHA
BCEMHUPHOI'O TATOTCHUS;

® AHAIM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLECCHl M SBJICHHUS, UCIIOIB3YsI OCHOBHBIE
nonoxenus MKT u 3aKkoHBI MOJIEKYJISDHOH (HU3UKH U TEPMOJUHAMUKH (CBSI3b
JIaBJICHUS UJICAIBHOTO ra3a CO CPEAHEN KUHETUUYECKON SHEPrUuel TEIIOBOrO JBHKECHUS
M KOHLEHTpauued €ero MOJIEKYyJ, CBS3b TEMIEPATypbl BEIIECTBA CO CpeaHEn
KMHETUYECKOM DJHEprued TEeIJIOBOTO JBHWKEHHS €ro 4YacTHl], CBA3b JaBJICHUSA
UJEAIBHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TEMIEpaTypou, ypaBHEHUE
MenpaeneeBa—Knanelipona, nepBbli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHHUS
SHEPruu B TEIUIOBBIX IpoOIeccax), MPH O3TOM HCIOIb30BaTh MaTeMaTHYeCKOe



BBIPOXKEHHE 3aKOHOB, YKa3bIBaTh YCJOBHUSI NMPUMEHMMOCTU ypaBHEeHHs MeHpeneeBa—
Knaneiipona;

AQHAIM3UPOBATh M  OOBSACHATH DJIGKTPUUECKHE SBJICHUS, MCIONb3Ys] OCHOBHbBIC
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUUECKOIo 3apsijia,
3akoH  KynoHa, MOTEHIMANbHOCTh  AJEKTPOCTATUYECKOTO  TOJIA,  MPHUHIIMI
CYNEPIO3UIUN DJIEKTPUUECKHUX TOJICH, MPU ITOM yKa3bIBas yCJIOBUS MPUMEHUMOCTHU
3akoHa Kymona, a Taxke NpaKTHMYECKH Ba)KHbIE COOTHOILIEHHS: 3aKOHbI Oma s
y4acTKa LEenu U JIJIs 3aMKHYTOU AJIEKTpUYEeCKO 1emu, 3akoH Jxoyns—JIenna, npasuna
Kupxroda, 3axonsr @apajaest 11st SJICKTPOIH3a);

OMHCHIBATh (DU3MYECKHUE MPOILECCHl M SBJICHHUSI, HCIIONB3Ysl BEJIMUUHBL: IIEPEMEIICHNUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBICHUE,
MOTCHIMATbHAS JHEPrusi, KUHETHYECKas SHEPrusi, MEXaHW4YecKas JHeprus, padora
CWJIBI, LIEHTPOCTPEMHUTENIbHOE YCKOPEHHE, CHJIa TSXKECTH, CWJIa YNPYrocTd, CHila
TPEHMsI, MOIITHOCTh, YHEPTHs B3aUMOICUCTBUSA Teja ¢ 3eMiIEi BOIM3H €€ MOBEPXHOCTH,
SHEPrust yIpyrol npepopmManuu TMPYKUHBI, KOJMYECTBO TEIUIOTHI, a0COIIOTHAs
TeMIiepaTypa Teja, padoTa B TEPMOJAMHAMHUKE, BHYTPEHHSISI SHEPTUsl HUACAIBHOTO
OJIHOATOMHOTOra3za, paboTa HAEaTbHOrO Ta3a, OTHOCUTENbHAs BIIAXXHOCTh BO3/yXa,
KIIJI wunmeanbHOro TEIMJIOBOTO JIBHUTraTelis; JJIEKTPUYECKOE II0Je, HAmpsKEHHOCTh
AIIEKTPUYECKOTO TOJISA, HAIMPSHKEHHOCTh TOJII TOYEUHOTO 3apsjia WU 3apsHKEHHOTO
mapa B BaKyyMe U B JUAJICKTPUKE, MOTEHIIUAT 3JIEKTPOCTATHYECKOTO TO0JIs, PA3HOCTh
MOTEHIIMAJIOB, JIEKTPOABIIKYIIAs CHUJa, CUJIa TOKA, HAIpPSHKEHHE, MOIIHOCTh TOKa,
ANEeKTpUYEeCcKass EMKOCTh IMJIOCKOTO KOHAEHCATOpa, CONPOTUBJICHHME ydacTKa IEMH C
MOCJIEIOBATEIbHBIM M MapajuIeIbHBIM ~ COCJAMHEHUEM  PE3UCTOPOB,  DHEPTHUA
AIIEKTPUYECKOTO TOJISI KOHJEHCATOPa;

OOBSACHATP OCOOCHHOCTH TPOTEKaHUS (UBUYECKUX SBICHUN: MEXaHHYECKOe
JIBIDKEHHUE, TEIJIOBOE JBMIKEHHWE YaCTHI[ BEIIECTBa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKoOe ABmxkeHue, nuddysus, ucrnapeHue, KUMIeHHe U KOHICHCAIUs, TUIaBlIeHUE
M KpUCTA/UIM3alUs, HANpPAaBICHHOCTh  TEIUIONEpEeAauu, JJIEKTpU3auus  Ted,
SKBUIMIOTCHIIMAIIBHOCTD MMOBEPXHOCTHU 3apSXKEHHOTO MPOBOTHHUKA;

IIPOBOAMTH HCCIIEOBAHHE 3aBUCHUMOCTH OHOW (PM3MYECKON BETUYMHBI OT JIPYroi ¢
WCIIOJIb30BAHUEM TIPSMBIX M3MEPEHUH, MpU OTOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCUPOBATh PE3YIbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3WYECKMX BEIMYUH B BUJIC
rpadukoB ¢ y4€TOM aOCONMIOTHBIX MOTPEIIHOCTeH H3MEPEeHUM, AeNaTh BBIBOIBI TIO
pe3yiabTaTaM UCCIEI0BaHHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIWYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHUBaTh aOCONIOTHBIE W OTHOCHUTEIHHBIE
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHUI;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TMPEIJIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  yYCTAaHOBKY,  aHAJIW3UPOBATH
MOJIyYEHHBIE PE3YJIbTaThl U JIEaTh BBIBOJI O CTATyCE MPEAJIOKEHHOU TUIIOTE3bI;
coOnronarh mpaBuia 0e30MacHOro TpyJa MpH MPOBEIECHUU HCCICTOBAHHMA B paMKax
y4e0HOT0 SKCIEPUMEHTa, MPAKTHKyMa U y4eOHO-HCCIEeNOBATENIbCKOW U TPOCKTHOM
JESTEIIbHOCTH C WCIOJh30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB H J1AOOPATOPHOTO
000opy10BaHMUS;

pemath pacy€THBIC 3aJadyd C SIBHO 3aJaHHOM W HESBHO 3aJlaHHON (PU3HUECKOU
MOJICNIbIO: HAa OCHOBAaHWHM aHAlM3a YCJIOBHS OOOCHOBBIBaTH BHIOOp (u3nueckoin
MOJIeJM, OTBedamIleld TpeOoBaHUSAM 3aJaud, HNPUMEHATH (OPMYINbI, 3aKOHBI,



3aKOHOMEPHOCTH U  TOCTyJaThl (U3MYECKUX TEOPUH TMPH  HCIOI30BAHUU
MaTE€MaTUYeCKNX METOJOB pEHIeHUs 3a4ad, MPOBOAUTH pPACU€Thl HAa OCHOBAaHUHU
MMEIOIINXCA JaHHBIX, AHAJIU3UPOBATh PE3YJbTAThl M KOPPEKTHPOBATH METOMbI
pElIeHUs C YYETOM MOJYyUYECHHBIX Pe3yJIbTaTOB;

peliaTh KaueCTBEHHBIC 3a7auu, TPeOyIOIe MPUMEHEHUS 3HAHUIA M3 Pa3HbIX Pa3JIeiioB
Kypca (DUM3WKH, a TakKe WHTETpAllMH 3HAHWW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
Hay4YHOI'0 IMKJIA: BBICTPAMBATH JIOTMYECKYIO ILEMOYKY pacCyXICHHM C ONOpod Ha
M3YYCHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (U3NYECKHUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUUECCKHIE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PA0OTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOIUTH TPUMEPHI BKIIA1a POCCUUCKHUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJIM3UpPOBAaTh W  OLICHUBATh TMOCIEACTBUS OBITOBOM M  MPOU3BOJICTBEHHOU
NeATETLHOCTH 4YeJIOBEKa, CBS3aHHOM C (DU3MYECKUMHU TMpOIECCaMH, C MO3UIUH
9KOJIOTMYECKOI 0€301acHOCTH, MIPEACTABICHUI 0 panMoHaIbHOM
MIPUPOJONOIB30BAHUM, a TAKKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUW HAyKd U
TEXHOJIOTHH JIJIs TalbHEUIIero pa3BUTHS YEI0BEYECKOT0 00IIeCTBa;

MPUMEHSTH Pa3IMYHBIE CTIOCOOBI pabOTHI ¢ MHpOpMaIel GU3HIECKOTO COJIEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMCHHBIX  HMH(POPMAIIMOHHBIX  TEXHOJIOTUH, TIPU  OTOM
UCIIOJIb30BAaTh  COBPEMEHHBIC  HMH(DOpPMAIIMOHHBIC  TEXHOJOTMH  JUISI  TOWCKA,
nepepaboTKU W TpeAbsBIeHUS Y4eOHOM W Hay4YHO-TIOMYJSpHON HHOpMaIuH,
CTPYKTYpPUPOBAHMSI W HMHTEPHpPETAUUH HHPOPMAIMK, TOTYyUYEHHOM U3 Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUUECKH aHAJIU3UPOBATH MOTydaeMyro WH()OPMAIMIO U OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHWM, TaK W HAa OCHOBE aHalu3a
UCTOYHUKA UH(OPMAIIUY;

MpOSIBJIATE OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHUS CaMOCTOATEIBHOIO
NpUOOpEeTEeHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U Y4eOHO-
HCCIIEIOBATETBCKUX PadoT;

pabotath B TpPyNIe C HMCIOJHEHHWEM pPa3UYHBIX COLMAIBHBIX POJICH, IMJIaHUPOBATh
paboTy Tpymmbl, palHoOHATBHO paclpelnessTh IesSTeNbHOCTh B HECTaHIAPTHBIX
CUTyaIUsX, aJleKBaTHO OIICHUBATH BKJIAJ] KAXJIOTO U3 YYACTHUKOB TPYMIIHI B pEIICHUE
paccMaTpuBaeMoi TPOOJIEMBI;

OpOSIBIISATE MOTHBALMIO K Oyaymeid mpodecCHOHANbHOW — IESATENBHOCTH IO
CIENUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xoniy oOyuenust BI1 knacce npeaIMeTHbIE pe3yibTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

MOHUMATh pPOJIb (U3UKH B DKOHOMHYECKOM, TEXHOJOTHYECKOW, COIHMAIBHON U
3TUYECKON cdepax AESITeNTbHOCTH YEJIOBEKa, POjb M MECTO (U3UKH B COBPEMEHHOMN
HAy4YHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1eATEIbHOCTH YeJIOBeKa U
JAIbHEWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATEJIBHOM,
CHCTEMaTH3UPYIOIeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOpUU — DIIEKTPOJAUHAMUKH, CHEIHATIBbHON TEOpUH OTHOCUTEIBHOCTH, KBAaHTOBOMU
busuky, ponb Gu3NYecKol Teopuu B (HOPMUPOBAHHMH TPEACTABICHUN O (pu3nuecKoin
KapTUHE MHUpPA, MECTO (pu3MyYecKod KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTABIECHUIN O IPUPOJIE;



pa3nuyarth yCIOBHA NPUMEHUMOCTH Mojeneld (U3NYEeCKHX Tel M IPOLECCOB
(sBJIEHUI):  OAHOPOJHOE DJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE  IIOJI,
rapMOHHYECKHE KoJIeOaHMs, MaTeMaTHYEeCKH MasTHUK, HACaIbHBIA MPYKUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCANIbHBIN KOleOaTeIbHbII KOHTYp, TOHKAs JINH3A,
MoJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIU CBETA;

pa3nuyarh YCIOBUS (TpaHHIBI, OOJAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE MPOLIECCHl W SBJICHHS, HCIOIB3YS
OCHOBHBIE TIOJIOXEHUSI M 3aKOHbl JJEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEJIbHOCTH (3aKOH COXPaHEHHUs S3JEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOM WHAYKUMH, mpaBwio Jlenma, cBsizp O/C
CAaMOMHJIYKIUHU B 3JEMEHTE 3JIEKTPUUYECKOM LIENU CO CKOPOCThIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CHEUAIbHON TEOpUN OTHOCUTEIbHOCTH DUHIITEHHA);
AHAIU3UPOBATH U OOBACHATH KBAHTOBBIE MIPOLIECCHI U SIBICHUS, UCITIONb3YS MOJI0KEHUS
KBaHTOBOH (m3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(PdeKTa, MEepBBId U BTOPOI
noctynarel bopa, mpuHIIKIT cOOTHOIIEHUsI HeonpeaenéHHocTel [ 'eizendepra, 3aKOHbI
COXpaHEHHUs 3apsJ0BOT0 U MAacCOBOI'O YMCEI M SHEPIHH B SJIEPHBIX PEAKLMAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

OTKCHIBATh (PU3MUECKHE TPOLIECCH U SBJICHHS, HCIOJIb3Ys BEIMYMHBI: HAMPSHKEHHOCTH
IIEKTPUYECKOTO  TOJIS,  IOTEHLUMAT  3JIEKTPOCTAaTUYECKOTrO  IOJId, Pa3HOCTh
NOTEHLMAJIOB, 3JIEKTPOJIBMKYIAs CHJIA, MHAYKIUS MAarHUTHOIO IIOJIS, MarHUTHBIN
NOTOK, cwiIa AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJABIKYINAs CHUJIAa CAMOMHAYKIIHH,
HHEpPrusi MarHUTHOTO MOJIsi MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN UMIYJIbC, MOJHAS
SHEPrusi, SHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3aps siipa, SHEPTUs CBA3U s11pa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUsI (PU3MUYECKUX SBJICHUH: 3JIEKTPOMarHUTHas
UHIYKIUS, CAMOMHAYKIMS, Pe30HaHC, MHTep(epeHLrs BOIH, AMdpaKius, Aucnepcus,
MOJIHOE BHYTPEHHEe oTpaxkeHue, potornnekrpuueckuil apdekr (poroapdexr), anbda-
u Oera-pacmaabl  siAep, TramMma-u3inydeHue saep, (U3NYECKue  MPUHIUIIBI
CHEKTPaJIbHOTO aHaJu3a U padoThI J1a3epa;

ONpEAEIATh HANpPaBJIECHUE WHJYKIUU MAarHUTHOTO IOJIA ITPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpPOUTh U300paKEHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30H, U
pPaccUuTHIBATH €r0 XapaKTEPUCTHUKHY;

IPUMEHATh OCHOBOIIOJIAraloIIe AaCTPOHOMHUYECKHE TOHATUS, TEOPUU W 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOUCXOIAMIMX B 3BE3AAX, B
3BE3HBIX CHUCTEMax, B MEXIaJaKTHUYECKOW cpezde; MABMKEHHS HEOECHBIX Tell,
9BOJIIOLMH 3BE3 1 BceneHHOMM;

IIPOBOJAMTH HCCIIEIOBaHHE 3aBUCUMOCTEN (U3NYECKUX BEIUYHUH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yIbTAaThI
MOJTyYEHHON 3aBUCHUMOCTH (PHU3MYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpeHUil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEIOBAHMSI,

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPH 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEpPEHMs, OIICHWBAaTh AaOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEUIHOCTH NMPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;



IPOBOAMTH  OIBITHI [0 IPOBEPKE MPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPHUMEHTAJIBHYIO  YCTaHOBKY,  aHAJIW3MPOBATH
MOJTy4YeHHBIE PE3yJIbTAThI U IeNIaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN TUIOTe3bl;
OMKCHIBATh METObI MOMyUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa IpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAKTUKyMa U Y4eOHO-MCCIIEAOBATEIBCKOM M TPOEKTHOM
NESTEIbHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB M J1IAOOPATOPHOIO
000py10BaHuUS;

pemath pacdy€THBIC 3a/adydl C SBHO 3aJlaHHOW W HESBHO 3aJaHHON (u3mueckoi
MOJIENIbIO: Ha OCHOBAaHMM aHAlM3a YCJIOBUS BBIOMpATh (U3MUECKHUE MOJEIH,
OTBeYaroIue TpeOOBaHUAM 3a]auH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (U3NYECKUX TEOPUH MPH HCIOJIb30BAHUM MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajady, MPOBOJUTH pacu€Thl HAa OCHOBAHMM HMEIOIIUXCS JIAaHHBIX,
AQHAIM3UPOBATh PE3yNIbTaThl M KOPPEKTUPOBATh METOJbl pEUICHHS C Y4ETOM
MIOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TpeOyrolue NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieioB
Kypca (QHU3MKH, a TaKKe MHTErpallid 3HAHUH W3 APYTUX NPEAMETOB €CTECTBEHHO-
HAyYHOTO IMKJIA: BBICTpanBaTh JOTHMYECKYIO IIETIOUKY PpAacCy>KICHHIl C Oomopod Ha
M3YYECHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHMUS,

HCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PabOThI
W3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
PUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKHM, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIEro MHpPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTHIA;

AQHAIN3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  MPOU3BOACTBEHHOMN
JeSITEIbHOCTH 4YE€JOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH TIIpolleccaMH, C TMO3MIMN
IKOJIOTHUECKOHN 0€30MacHOCTH, IIpEICTaBICHUN 0 panrMoHaIbHOM
MPUPOJONOIB30BAHNM, @ TAKXKE€ Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUUW HAyKd U
TEXHOJIOTH 7151 JATbHEHIIIETO pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSATH Pa3JInNuHbIE CIIOCOOBI paboThl ¢ MHPOPMAIHEH HU3UIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMHM  JUIsl  TOUCKA,
nepepaboTKU W TMpeAbsBIeHUS Y4eOHOM U Hay4YHO-TIOMYJSpHON HHOpMamuH,
CTPYKTYpPUPOBAHMSI W HMHTEPHpPETAUUH HHPOPMAIMK, MOTYyUYEHHOM W3 Pa3IMYHBIX
HCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH()OPMALIUIO U OIIEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE aHalu3a
UCTOYHUKA UH(POPMAIINH;

MpOSIBJIATh OpPraHU3allMOHHBIE M [IO3HABATENIbHBbIE YMEHUS CaMOCTOATEIbHOIO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpOIECCe BBHIMOJIHEHUS IPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B TpyIIeE C HCHOJHEHHEM Pa3UYHbIX COLMAIBHBIX pOJIEH, MIIAHUPOBATH
paboTy TpyMIbI, paIlMOHATBHO pPaCHpeleNsiTh ACSITENbHOCTh B HECTaHIAPTHHIX
CUTYalUsX, aJleKBaTHO OLICHUBATh BKJIAJ KaXKIOrO M3 YYaCTHUKOB I'PYMIIBI B PEIICHUE
paccMaTpuBaeMoii MpoOIeMbI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymedl npodecCHOHaNbHOW — AEATENbHOCTH IO
CHEUHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

N KoaunuvecTBouacoB DJIeKTPOHHbBbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer Kontpoabsnbiepador  IIpakTudeckuepador
TeMIPOrPaMMBbI o0pa3oBaTe/bHbBIEpecypc
0 bl bl
bl
Pazgen 1.HAYUHBIM METO/I HIO3HAHWSA ITPUPOIbI
1.1 HayuHbIiiMeTOAII03HaHUATIPHPO,TBI 3 0 0 Bbu6moteka [JOK
Hroronopaszaeny 3
Paznen 2.MEXAHUKA
2.1 Kunemaruka 12 1 2 bubnuoreka [{OK
2.2 JlnHamuka 11 0 2 bubmuoreka [{OK
2.3 CraTtukarBépmororena 1 0 bu6moteka [IOK
2.4 3aKOHBICOXPAHEHUS B MEXAHUKE 1 1 bubmuorexa [IOK
Hroronopaznery 35
Pazgen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBIMOJIEKYJIIPHOKHHETHYECKOUTEOP 15 1 1 BuGmiorexa [IOK
uu
3.2 Tepmonnnamuka. TennoBbleMallInHbI 11 1 0 bu6nunorexa LIOK
33 ArperaTHbIe COCTOSHUS BEIIECTBA. 3 1 0 BuGmiorexa [IOK
@dazoBbIE IEPEXOABI
Hroronopazneny 34
Pazgen 4.9JIEKTPOAUHAMMUKA
4.1 DNEKTPUUECKOEOIIe 9 1 0 bu6muotexa [JOK




4.2 [1oCTOSHHBINAIEKTPUUECKUHTOK 13 Bu6muoteka [JOK

4.3 Toxku B pa3nmuyHBIXCpeaax 5 bubmuorexa [JOK
Uroronopazneny 27
Paznen 5.0U3NYECKUN IPAKTUKYM

5.1 ‘ OU3NYECKUNTIPAKTUKYM 8 Bu6muoteka [JOK
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBovacos
Haranzyq
Ne ni/m Temaypoka Kontposbubie IIpakTnueckue
Bcero eHUs
padoThI padoThI
1 monyrogue 49 4yacoB K.p.-2 Ja.p.5S
Paznea 1.HAYUHBII METO/I HO3HAHUSA ITPUPO/IBI 34
®usuka — pyHaaMeHTaIbHAs HayKa O
1 dyHz Yy 1 01.09
pupoIie
HayuHblif MeTO1 TO3HAHUS 1 METO/IbI
2. Y /! » 1 05.09
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI
CrniocoObl u3mMepeHus: GU3NUECKUX BEIUYUH
3 pers 1 07.09
Paznea 2.MEXAHUKA 354
Mexanunueckoe aBuxeHue. Cucrema
4. orcuera. OTHOCHTEIBHOCTh MEXaHHYECKOTO 1 08.09
JIBUKCHHUSL.
Panuyc-BekTop MaTepualibHON TOYKH, €T0
5. IPOEKIMU HA OCU KOOpauHAT. TpaeKTopHsl. 1 12.09
[Tepememnenue. CKOpOCTb.
PaBHOMEpHOE TPSIMOTMHEWHOE IBUKEHUE.
6. I'pacduueckoe omrcaHre paBHOMEPHOTO 1 14.09
MPSIMOJIMHEHHOTO JBUKCHUS
1
CroxeHue nepeMeIeHuii 1 CKopocTei.
7 peMeI p 15.09

Pemenue 3amau




HepaBnomepHoe nuxenue. MrooBeHHas

8. CKOPOCTb. Y CKOpEHHE. 19.09
9 I'paduueckoe onucanue NPSIMOIUHEHHOTO 21.09
' JIBIDKCHHUSI C TIOCTOSTHHBIM YCKOPEHUEM )

«JIadopatopnas pa6ora Nel«M3yuenue

10. JABHKEHHS TeJIa, OPOIIEHHOTo 22.09
TOPU30HTAJIBHO"
CBo0OoaHOE ageHne. 3aBUCUMOCTh

11. KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT 26.09
BpPEMEHU U UX rpaduKu

BHJKEHHE TeJ1a, OpOIIEHHOI0 O YIJIOM K

2. A P y 28.09
TOPU3OHTY
Kpusosmuelinoe nBrkeHue. J[BuxKeHue 1o

13. OKPY)KHOCTHU. YTJIOBas M JINHEHHAS 29.09
CKOpOCTb.
JladopaTopHas padoraNe2. M3yuenne

14, paTopHas p y 03.09
JABUKEHUSI TeJIa N0 OKPYKHOCTH»
KonTpoannas padora Nel mo Teme

15, | P K 05.10

Knnemarnka

IlepBsiif 3akoH HproToHa. HEpInanbHbIe

16. cucTeMbl OTcuéTa. [IpuHIHIT 06.10
OTHOCHUTEIbHOCTH [ ammtes.
Cuna. PaBHopeiicTByromas cuia. Bropoit

17. y p 10.10
3akoH HeroTrona. Macca
Bzaumoneticteue ten. TpeTtuii 3aKoH

18. P 12.10
HrroTona

19. [puHLIKI CYTIEePIO3UIUH CUIl. Perenue 13.10




3a/la4 Ha MPUMCHCHUC 3aKOHOB HrroToHa

3aKOH BCEMUPHOIO TATOTEHUS.

20. 17.10
Cuna TsKeCTH M yCKOpeHHe cBOOOHOTO

21. YEROP 19.10
naJICHUS

BIDKEHHE HEOECHBIX TE U UX

2. A 20.10
MCKYCCTBEHHBIX CITyTHHKOB.
Cwuita ynpyroctu. 3akon ['yka. Bec tena

23, YHpY Y 24.10
JladbopaTopnas padora Ne3. U3mepenue

24, 2 OPATOPHIE P P 26.10
JKECTKOCTHU NMPYKUHBI
Cuna tpenus. [Ipupona v BUIIbI CUIT TPEHUS.

25, b PHPOA 1 BUA P 27.10
26 JlabopaTopnasi paGora Ne4. U3mepenue 07.11
' K03 PunuenTa TpeHUs CKOJIbKEHUSA '

aBieHue. [ mapocraTdeckoe JTaBlieHUE.
7. A P . 09.11
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO.
28. [MocTymarensHOe U BpallaTeIbHOE 10.11
JABVKCHUEC TBEPAOTO TCIIa
MOMEHT CHJIBI OTHOCUTENHEHO OCU
29. 14.11
BpaieHus. [lnedo cuibl
CnoxxeHue CHIJI, IIPUJIOKCHHBIX K TBEPIOM
30. P PAOMY 16.11
teny. LleHTp TspKecTH Tena.
31 KonTpoabHas padora Ne2 mo reme 17.11
' " Iunamuka. CTaTuKa TBepAOro Tejaa' )
32. NMmynbc MaTepuaabHON TOYKHU, CUCTEMBI 21.11




MaTCpHAJIbHBIX TOYCK.

I/IMHy.]'IBC CHUJIBI 1 U'BMCHCHUE UMITYJIbCA

33. Tena. 3aKOH COXPaHEHHS HMITYJIbCa. 1 23.11
PeaktuBHOE JABIOKEHHE
Kunernueckas sueprusi. Teopema o6

34. U3MCHEHHH KHHETUYCCKON SHEPTUU 1 24.11
MaTepHaIbHON TOYKH
Tpetbsi KOCMUYECKast CKOPOCTh. 3aKOH

35. P pe 1 28.11
COXPaHCHHS MEXaHUYECKOMN SHEPTUH
Pemienue 3a1a4 o reme «3akoH

36. 8 30.11
COXPaHCHHS SHEPT UM
JladopaTopHas padora NeS. Uzyuenue

37. 3aKO0HA COXPAHEHHUs MeXaHHYeCKOi 1 01.12
IHEPTUH
CamocrosiTesibHasi padoTa 1Mo TemMe

38. " i " 1 05.12

3aKOHBI COXpAHEHHSI B MEXaHUKE
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA 344

Pa3BuTue npencraBieHuid 0 Ipupoie

39. Pet prp 1 07.12
tem1oTel. OcHOBHBIE noJiokeHnss MKT.
CTpoeHue ra3000pa3HbIX, XKUIKUX U

0. P P 1 08.12
TBEP/IBIX TEJ.
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

41. KomnuectBo Bemecrsa. IlocrossHHAs 1 12.12
ABoraapo

42. Temmeparypa. TemmoBoe paBHOBECHE. 1 14.12




[IIkana [enbcust

Pemrenne 3a1a4 Ha OCHOBHOC YpaBHCHUC

43, 15.12
MKT
Uneansublii ras. 'a3oBbie 3aK0OHEI

44. a 19.12
VYpaBuenue Menpgeneesa-Knamnelipona.

45. p P 21.12
Pemenue 3amau
AOcCoIroTHAs TEMIIEpATyPa. 3aKOH

46. patyp 22.12
HanbroHa
H3omporieccs B MIEaJILHOM rase ¢

47. port a 26.12
[IOCTOSIHHBIM KOJIMYECTBOM BELIECTBA
I'padbudeckoe npeacrasieHne

8. pad p 28.12
M30MPOIECCOB: U30TEPMa, U30X0pa, n300apa
OcHoBHoOe ypasaenne MKT

49. yp 29.12

2 moayroaue 53 yacak.p. 6a.p. 3

JlabopaTopnasi paGora Ne6

50. DKCIepUMEHTAIbHASI MPOBEPKA 3aKOHA 09.01
T'eii-JIroccaka.
Pemenue 3agaq nmo teme "OcroBel MKT"

51. a 11.01
O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110

52. " s 12.01
Tteme "OcuoBsl MKT
KonTpoabHuas padoraNe3 mo Teme

53, | ontP L 16.01

OcuoBsl MKT

TepMoauHaMHUYeCKast CUCTEMA. 3aJaHUE

54, P 18.01

BHEIIHUX ycioBul uist T/ cucremsl.




Hynesoe Hauano TepMOAUHAMUKH.

55. CamonpousBosibHas pesakcarys T/ 19.01
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO
Ypasuenne Menneneesa-Kianelipona u
56. y 23.01
BbIpa)KEHUE I BHYTPEHHEH SHEPTrUuu
KoHBek11si, TemIonpoBOIHOCTh, U3JIyUeHHE
57, : P Y 25.01
sg KonnyectBo Temnorsl. TemnoéMKoCTh Telna. 26.01
' VY aenpHast TEII0Ta CropaHusl TOMJINBA ’
Pacuér xomuuecTBa TEIUIOTHI IPU
59. 26.01
TeruIonepeaye
€0 [TonsiTre 00 amuabaTHOM mporiecce. 30.01
' [IepBblil 3aKOH TEPMOJUHAMUKHI '
KonnyecTBo TemoTs! U paboTa Kak Mephbl
61. U3MEHCHUs BHyTpeHHel sHepruu T/ 01.02
CHUCTEMBI
Bropoii 3aKk0oH TepMOJMHAMUKH IS
62. 02.02
PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
[TpuHIMIIBI AEHCTBUS TEIUIOBBIX MAIIVH.
63. 06.02
KIIJ
64 KonTtposbHnasi padora Ne4 o reme 08.02
’ "Tepmoannamuka. TemioBbie MalIUHbI" )
[TapooOpa3oBanre U KOHIEHCAITHS.
65. VcnapeHue U KUIICHUE. 09.02
VY nenpHasTEIIOTanapoo0pa3oBaHus
HacpbllieHHbIE ¥ HEHACHIILEHHBIE Maphl.
66. 13.02
67. BraxxHOCTH BO31yXa. AOCONIOTHAS 1 15.02




OTHOCHUTEIIbHAS BIIAYKHOCTD
[TnaBnenne u KpucTtauIn3anus. Y aejibHast

68. P 1 16.02
teruioTa riasienus. CyOnumanus

edopmanuu TBEpAOro Teia. PacTskenue u

69, Pledop p 1 20.02
cxarue. Casur. Moayinb FOHra.
VYpaBHeHHUE TEIUIOBOro OajiaHca.

70. p 1 22.02
O00011IeHME U CUCTEMATU3AIMs 3HAHUI 110

71. Teme "ArperaTHbie COCTOSIHUS BEIIECTBA. 1 27.02
®dazoBble Iepexoan"
KonTtpoJsbHnas pabéoraNeS mo teme

72. ""ArperaTHble COCTOSIHHS BellecTBA. 1 1 29.02
®da3oBble nepexoabl'

Paznen 4.9JIEKTPOJIUNHAMMUKA 274.

DneKTpu3aIys Tell U €€ POSBICHUS.

73. ITpOBOIHUKH, TUAIICKTPUKU H 1 01.03
MOJTYTIPOBOTHUKH
B3anmoneticteue 3apsinoB. ToueyHnle

74, P 1 05.03
3apsiabl. 3akoH Kynona
DnexTprueckoe noie. Ero nelicTsue Ha

75. P 1 07.03
DIIEKTPUIECKHUE 3aPSIbI
Hanpsox€HHOCTE DIIEKTPHYECKOTO OIS,

76. p _ p 1 07.03
[TpoOHeIit 3apsi.

WDJIEKTPUKH U IIOJYIIPOBOIHUKU B

77. A p yip 1 12.03
AIEKTPOCTATHYECKOM I10JIC
Kounencarop. D1eKTpoEMKOCTH

78. p P 1 14.03
KOHJICHCATOPA.




Hapanneﬂbﬂoe HUITIOCICI0OBATCIIBHOC

79. 15.03
COEITMHEHUE KOHJIEHCATOPOB

80, DHeprus 3apsHKEHHOT0 KOHAECHCATOPA. 19.03
Pewenne 3anau

- KontpoabHnas padora Ne6 mo reme 21.03
"JaekTpHyeckoe moJe'
Cuna toka. [ToctossHHBIN TOK. Y ciaoBUs

82. CYIIECTBOBAHUS TOCTOSTHHOTO 22.03
AIEKTPUYECKOTO TOKA

83, Ucrounuku Toka. Hanpsxenue u 9J1C 02.04

a4, 3akon OMa 11 y4acTKa LEeTH. 04.04
DNEKTPUUECKOEe CONIPOTUBIICHHE

g5, [TocnenoBarenbHOE, HapaIeIbHOE, 05.04
CMEIIaHHOE COeIMHEHHE IPOBOJHUKOB
JlabopaTopnasi padora Ne7

86. «IlocaenoBare/ibHOE U MAPALIETBHOE 09.04
coe/IMHEeHHe MPOBOAHUKOB

g7, Pacuér pa3BeTBIEHHBIX DIIEKTPUUECKIX 11.04
nenei. [Ipasuna Kupxroda

g8, Pabora snekTpuieckoro Toka. 3akoH 12.04
[xoyins -Jlenna. Pemenne 3amay
MOIITHOCTH IEKTPUIECKOTO TOKA.

89. TemnoBast MOLIHOCTb, BbIAEIAEMas HA 16.04
pesucrope

9. O/1C n BHyTpEeHHEE CONIPOTUBIICHUE 18.04

HCTOYHHKA TOKa




JlaGopaTopnasi pa6ota Ne 8«M3mepenue

91. 9/1C ¥ BHYTPEHHEr0 CONPOTHBJIEHHUS 19.04
HCTOYHUKA TOKA»
3axon OMa 11 MOJTHOM (3aMKHYTOM )
92. § Y 23.04
AIIEKTPUIECKOM 11U
MoIHOCTh HCcTOYHUKA ToKa. KopoTkoe
93. 25.04
3aMbIKaHUE
94 KonTposbHasi padora Ne7 mo reme 26.04
' "ToCTOSIHHBII 3JEKTPHYECKHI TOK" '
DNeKTpUYecKast MPOBOAMMOCTD Pa3IMIHBIX
95. BEILECTB. DIECKTPUUECKHI TOK B METaJlIax. 02.05
DNEKTPUYECKHIA TOK B paCTBOPAX H
96. pacruiaBax 3JIeKTpoIUTOB. 3akoHbI Dapajes 03.05
JUTSI DJICKTPOIIH3a
DekTpuuyecKuii TOK B rasax. [Iimazma
97. p 07.05
DIEKTPUYECKHUI TOK B BAKYyME.
98. P Yy 16.05
BakyymHbIe iprOOpHI
99 DNEKTPUYECKHUNA TOK B TIOTYITPOBOTHUKAX. 17.05
' [TomynpoBoAHUKOBBIE TPUOOPHI )
IIpoMeXyTOYHLIN KOHTPOJIb.
100. P y P 21.05
KonrpoabHas padora.
101 O00011IeHIE ¥ CUCTEMATHU3AIMs 3HAHUN 110 73.05
’ teme "Kunemaruka" )
O0001IeHrEe 1 cUCTEMAaTH3alMs 3HAHUH 110
102. teme "OCHOBBI MOJICKYJISIPHO - 24.05

KMHETH4YeCcKoU Teopun"




OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 8
11 kaace
Ne Koanuect KoauuecTBo
KoaungecTBoO
n/ Ha3zsanuepasaesa, reMbl BO KOHTPOJILHBIX
n 4acoB aaGoparto padot
pHBIXpado
T
IloBTOpeHnemarepuana 4
I DJIeKTPOAHHAMHKA 15
MarsuTtHoeroJe 8 1
DIIeKTPOMAarHUTHASIMH Ty KLIHS 8 1 1
Il Koje0auusiuBOJIHbI 29
MexaHndecKkneKkoie0anus 6 1 1
DJIeKTpOMarHUTHBIEKOJICOaHH ST 10
MexXaHU4eCKUEBOIHBI 6 1
DJIeKTPOMarHUTHBICBOJIHBI 7 1
I Onruka 21
CBETOBBIEBOIHEI 13 3 1
DJIEMEHTBITEOPUUOTHOCUTEIBHOCTH
M3ny4yeHussucCneKTpol 1 1
IV KBanroBasipuznka 21
CBeTOBBIE KBAHTBI 4 1




AToMHaspu3HKa 4

duznkaaTOMHOTOsIpa 12

DIeMEeHTapHBICYACTHUIIBI 2

v AcTpoHOMUS 5
VI IloBTOpEeHUe 3

Hroro: 102




11 KIIACC

KoanyecTtBo 4acos

N K Jlara JIeKTPOHHBbIE HU(PPOBHIE
n/ Tema ypoka Bc OHTPO [MpakTuyeckun P P
JbHBIEP U3YYeHUs o0pa3oBaTe/ibHbIE PeCYpPChI
n ero epaldoThbl
a00ThI
1 [ToBTOpeHue. MexaHnka 1 01.09
MonekynsapHas ¢pusuka. TeraoBsie 05.09
2 SIBJICHUSL. 1
3 OCHOBBI JIEKTPOTMHAMUKHN 1 07.09
4 BxoaHoii Tect 1 08.09
JaekrpoauHamMuka 154
MarunutHoe noJsie. Uaaykius
5 1 12.09
MarHUTHOTO IO
Cuna Amnepa.
6 1 14.09
Pemenne 3agay no reme «Cuia
. Awmriepa» 1 15.09




JlaGopaTopHnasi padora Ne 1

8 «Ha0aronenue nelicTBUus 1 1 19.09
MATrHHTHOIO I1OJISI HA TOK»
JlercTBME MarHUTHOTIO T10JIS Ha

9 JIBIDKYILYIOCS 3apPSDKEHHY IO 1 21.09
yactuiy. Cuita JlopeHia.
Pemrenne 3agad mo teme: «Cuiia

10 1 22.09
Awmrepa. Cuna JlopeHma»

11 MaranTHbele CBOMCTBA BENIeCTBA 1 26.09
Pemenue 3agad mo teme

" ! 1 28.09
«MarauTtHoe 1one»

DJIeKTPOMATHUTHASI MHAYKIUA (8 1)

DJIeKTpOMarHuTHasl MH Ty KIIUSI.

13 . 1 29.09
MarauTHBIN TOTOK
[TpaBuio Jlenua. 3akoH

14 . 1 03.09
AJIEKTPOMArHUTHOM UHIYKITUU
Pemenne 3agay mo reme «3aKoH

15 AIEKTPOMArHUTHOM WHTYKIIUN L 05.10




16

17

JlaGopaTopHasi padora Ne2.
«HM3yyenue siBJICHUSA 1 1 06.10
3JIEKTPOMATHUTHON MHIYKIHI».

SBneHue caMOMHAYKITUH.

NHIyKTUBHOCTb. DHEPTUS

MarHUTHOTO TIOJIs TOKa 1 10.10

18

DNeKTpOMarHuTHasl UHIYKIIMS.
P Shn 1 12.10

Pemenue 3anau.

19

20

Kounrtposabnas padora
Nel «MarHurtHoe moJie. 1 1 13.10
DJIEKTPOMATHUTHASI HHIYKIIUS».

Oo6o0maroiee TOBTOPEHUE IO TEME
OCHOBBI NEKTPOIUHAMUKHU. 3aYET

1 17.10

KOJIEBAHMS M BOJIHBI (29 1)

Mexann4veckue KoJjiedanusa (6 4)




19.10

21  CBoOomnbIe KOJICOAHMS

22 Tapmonunueckue xonebanus 20.10
JlaGopaTopnas paGora Ne3
«OmnpeneneHue yCKOpeHust 24.10

23 BOGOJHOIrO majeHNs IPH '
MOMOIIA MASATHUKA)
3aTyxaromye U BEIHYKICHHBIC

24 26.10
KoJieOaHus
BoiHyX/1eHHbIE KOJIEOaHMUS.

o5 27.10
Pe3onanc. Pemenue 3agaq
KonrpoabHasi pabora Ne 2

26 27.10
«MexaHnyeckne KoJed0aHUD)
CB0OOIHBIE AIIEKTPOMArHUTHBIE

27 07.11
KoJieOaHms
AHaJOTHS MEKTy MEXaHHUYSCKIUMHU
1 DJICKTPOMAarHUTHBIMH

28 koneGanuAMHU 03.11
['apmoHnueckue

29 10.11

AIIEKTPOMArHUTHBIE KOJeOaHUs B
KoJiebaTenbHOM KOHTYpe. Dopmyna




30

31

32

33

34

35

36

Tomcona.

[lepeMEeHHBIN DJIEKTPUUYECKUUA TOK.
Pe3uctop B 1enu nepeMEHHOrO
TOKa

Pe3onaHc B a5iekTpruyecKon nenu

Pemenue 3a7a4 10 TEME:
«IlepemeHHbII AIEKTPUUYECKUN
TOK».

['eneparop nepeMeHHOTO TOKa.
Tpancdopmarop

Pemenue 3agau mo treme:
«NEeKTPOMArHUTHBIC KOJICOAHMS.

[Ipon3BOaCTBO, UCTIOIBL30BAHUE U
nepeiada dJIEKTPUUECKON SHEPTUM.

Kontpoabnasi padora Ne 3
«JIEKTPOMATHUTHbIE
KOJIeOaHU»

14.11

16.11

17.11

21.11

23.11

24.11

28.11

37

BoiHOBBIE SIBIIEHUS.
XapaKkTepUCTUKHU BOJIHBI.

Mexann4ecKue BOJIHBI 64.

30.11




BonHoBEbIE sABICHUS.

38 1 01.12
XapaKTEPUCTUKN BOJIHBI.

39  3BYKOBBIE BOJIHBIL. 1 05.12
Nntepdepennus, audpaxkuus wu

40  TOJSIpH3aIus MEXaHWYEeCKHX 1 07.12
BOJIH
Pemenue 3anay no teme

41 «HMuTrepdepennus, nudpaxnus 1 08.12
MEXaHUYECKUX BOJIHY

CamocrosiTeibHast padoTa 12.12
42 «MexaHHYecKHe U 3ByKOBBIE 1
BOJIHBD»
JJIEKTPOMATrHUTHBIE BOJIHBI 74.

DJIEKTPOMArHUTHOE ToJIe.

43  DIEKTPOMarHuTHAas BOJIHA. 1 14.12
DKCIEpUMEHTAIBHOE

44 | OOHaApy)KeHHE DJICKTPOMArHUTHBIX 1 15.12
BOJIH.

45  W300perenue panuo. [Tpunummb: 1 19.12




pPaaAnOCBA3U.

CBolicTBa QJICKTPOMAruUuTHBIX

21.12

46 ponm.
Pacnpoctpanenue pairoBOJIH.
Pamgnonokamus. I[loustue o
47 22.12
TeneBuacHUU. Pa3Butue cpeacTn
CBSI3H.
Pemrenue 3amay Ha onpeeneHue
48 26.12
XapaKTEPUCTHUK BOJIHEI.
KonTpoabnas padora Ne 4
49 ) 28.12
«Koned0anus 1 BOJTHBI»
Onrtuka 214yac
CgeroBbie BOJIHBI (13 4)
50 CxopocTs cBera. 09.01
51 [Ipunoun  [rolireHca. 3aKkoH 11.01
OTPaXCHUS CBETA.
52  3aKoH NpEJOMIICHUs CBETA. 12.01
53  IlonHoe oTpaxeHue. 16.01




54

JlaGopaTopHasi padora Ne4
«A3mepeHne mokasareJs
NpeJIOMJIEHHUS CTEKJIA

18.01

55

JIunza. Iloctpoenue n300pa>keHUs
B JIMH3E.

19.01

56

57

dopmyna TOHKOH JIVH3BI.
YBEIUYEHHE JINH3BI.

JlaGopaTopnas paGora
NeS «Onpenesienne ONTUIECKOM
cIbl 1 GPOKYCHOT0 PACCTOSIHUA
coduparwIiei JUH3bI».

23.01

25.01

58

Jucniepcus cBera.
Nurtepdepenius ceera.

26.01

59

60

61

Hudpakuus
cBera./ludpakiuroHHas pemneTka

Hudpakuus
cBera./ludpakiroHHas pemneTka

ITorepeyHOCTE CBETOBBIX BOJIH.
[Tonspusanus ceera.

30.01

01.02

02.02




KonTpoabnas padora Ne 5

06.02

62  « CBeTOBBIE BOJIHbBI» 1
JJIeMEeHTbI TEOPUH OTHOCUTEJIBHOCTH (34)
IToctynatsl Teopun
63 08.02
OTHOCHUTEJIbHOCTH.
OCHOBHBIE CIICICTBUS U3 09.02
64  mocTynaToB Teopuu '
OTHOCHUTEJIbHOCTH.
DIIEMEHTBI PEIATUBUCTCKON 13.02
65  nuHAMUKW. 3.0
N3nyyeHus u cniekTpbl S4
Buael  uw3nyuyenuit. McTouyHMKH
66 A Y 15.02
CBeTa.
67 CnekTpsbl ¥ CIeKTpaIbHbIN 16.02
aHaJIn3.
JlabopaTopHas padora 20.02
68  Ne6 «HaburoaeHue CIIOMIHOTO U 1 '
JIMHEN4YaToro CleKTpoB)
69 [ITkana 3JIeKTpPOMarHUTHHIX BOJIH. 22.02




CaMmocrosiTesibHas padoTa 1o
70  Teme «CBeToBbI€ BOJIHBI. 1 27.02
HN3nyyenue u cieKTpbD)
CBeroBbIe¢ KBAaHTHI 44
doTtoapdexT. 3akoHbI 29.02
71 dotorddekra. '
72 IIpumenenue pororddekra. 01.03
73 ®otonbl. KopyckynsipHO- 05.03
BOJIHOBOM JyaJiu3M
o JlaBnenne cBera. XUMHYECKOE 07.03
JICCTBUE CBETA.
AtomHas ¢pusuka 44
75 Ctpoenue aroma. OnbIThI 12.03
Pesepdopna.
2 KBanroBele  moctynarsel  bopa. 14.03
Monens atoma Bonopoaa 1o bopy.
77  Jlazepsl. 15.03
1 Pemenue 3amau no reme 15.03
«AToMHas pU3MKa»




du3uka aToMHOr0 sapa 1249

Ctpoenue aTOMHOTO sapa. . 19.03

7

9 SlnepHbIE CHIIBI.

80  DHEprus CBSA3M aTOMHBIX SJIED. 1 21.03

o1 PagnoaktuBHOCTH. BUabI 1 22.03
PaIMOAKTUBHOIO U3JIyYEHHUS.

82 3aKOH paIMOaKTUBHOTO pacraja. 1 02.04
ITepuoa nonypacnana.
Pemenne 3agay mo reMe «3aKoH 04.04

83  paaMOaKTUBHOIO pacIaza. 1 '
Metoan! HaOII0IEHUS u

84  perucrpanuu AJIEMEHTAPHBIX 1 05.04
YaCTHI]
HckyccTBeHHas 09.04

85  paaMOaKTHBHOCTb. SepHbIe 1 :
pEeaKLNH.

86 Henenue saep ypana. Llennas 1 11.04
peaxkuus JeIeHUs

o7 Snepubii peakrop.TepmosnepHbie 1 12.04
peaKuum.




88 Pemenue 3amay 1o teme: 1 12.04
«SlmepHple peakuumny»

g9  IIpumeHeHue saepHON SHEPTUU 1 16.04
H3otonkl. buonornueckoe

90 JNEUCTBUE PATMOAKTHUBHBIX 1 18.04
W31y4YCHUN

JdJieMeHTapHbIe YacTULbI3Y

o1 Tpu 3Tana B pa3BuTUU PUBHKH 1 19.04
3JIEMEHTAPHBIX YaCTHII.

- OTKpbITHE TO3UTPOHA. . 23.04
AHTHYACTHUIIBI.

03 Kounrpoabnas padora Ne6 . 25.04
«KBanToBas ¢pusuka»

ACTpOHOMMS S 4aCOB
CoaneuHas cucrema 34

o Buaumele nBHKeHUS HEOSCHBIX . 26.04
TeN

95  Cucrema 3emus-Jlyna. 1 02.05




dusnueckass OpUpOJa IUIAHET W

96 .
Masbix Tea1 COJTHEYHOM CHCTEMBI.

Mueunsii [1yTe — Hama

97
['amakTuka.

o8 | T'amakTukm.

IIpomexyTOYHBIA KOHTPOJIb.
99

KonTpoabnas pabdora.
O00011IEHNE U CUCTEMATH3AIIUA
100 3HauHuu no teMe "CraTuka
TBepI0ro Tesna”

O00011IEHNE U CUCTEMATH3AIIUA

3HAHUU 110 TEME

101
Tepmoannamuka. TerutoBsie

MaIuHbI"

O00011IEHME U cCUCTEMATH3AIIUSA
102 3HaHW# o teMe "MarauTHoe
noJe"

OBLIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

03.05

07.05

16.05

17.05

21.05

23.05

24.05







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Gusuka. DnekrpoanHamuka, 10-11 kracesl/ Mskumies ['.5., CunsikoB A.3.,
OO611ecTBO C OTPAaHUYCHHON OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBerieHne»

» duzuka. Ontuka. KBanrosas ¢usuka, 11 knacc/ Mskumes I'.5., Cunskos A.3.,
OO0111€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKIIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeienne»

» Gusuka. MonekyisipHas ¢usuka. Tepmonunamuka, 10 kinace/ Msikumes 751,
CunsikoB A.3., OOIIECTBO ¢ OrPaHUYCHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxrmmonepHoe o6miectBo «M3aarenberBo «lIpocBemenne»

» ®usuka. Mexanuka, 10 knacc/ Makutes I'.51., Cunsikos A.3., O0mecTBO ¢
OTpaHUYCHHON OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenne»
®uzuka. Yrinyonenusiid ypoBenb. 10—11 kiaccel : pabouas nporpamma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToAnYecKoe mocodue / B. A.
Kacesros, U. I'. BmacoBa. —M. : JIpoda
2 ®usuka. 10 k1. Yray6nennslii ypoBeHs : yueOHHUK / B.A. KacbsiHOB. — 5-¢
u3a., crepeotuil. — M. : JIpoda
3 ®usuka. 11 k1. YrnyOneHnHbiit ypoBeHs : yueOnuk / B.A. KacbsiHOB. — 5-¢
u3., crepeotui. — M. :Jlpoda

[MUDPOBLIE OGPA3OBATEJIbHBIE PECYPCBI 1 PECYPCbI



METOJIUYECKHUE MATEPUAJIBI IUISA YUUTEJIA

®dusuka. Yriayonennsiit ypoenb. 10—11 kmaccsl : pabouast mporpamma K
muaun YMK B. A. KacesiHoBa: yueOHO-MeToANYecKoe mocodue / B. A.
Kacesanos, U. I'. BmacoBa. —M. : JIpoda

2 ®uzuka. 10 k. YrayoseHHsl ypoBeHb : yueOHuk / B.A. KacksaHOB. — 5-¢
u3a., crepeotuil. — M. : JIpoda

3 ®usuka. 11 k1. YraoyOneHHslil ypoBeHs : yueOHuk / B.A. KacesiHOB. — 5-¢
u3a., crepeoturt. — M. :Jlpoda

[MUDPOBLIE OGPA3OBATEJIbHBIE PECYPCBI U PECYPCbI

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

1 http://nsportal.ru - cornuanbHas ceTh pabOTHUKOB 00Opa30BaHMS.

2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.

3 http://festival.1september.ru/articles/ - ¢pectuBanp nmegarornueckux uaei
«OTKpPBITBIA YPOK».

4 http://www fizika.ru/ - caiit anst yuurenei (GU3UKHA U UX YICHUKOB.

5 http://www.physics.ru/ - matepuasl Mo Gpu3uke.

6 www . ege .edu.ru - uadopmarmonHsIii mopran EI'D.

7 http :// school - collection . edu .ru / - enunas xomnekius I{OPoB






