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HHOACHUTEJIBHAA 3AIIUCKA

[Tporpamma o ¢u3uKe Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON NpPOTrpaMMbl CpPEAHEro
obuiero oopazoBanus MbOY «COI Ne 8 umenu byceiruna M.I.», npeacrasnenHsix B PI'OC
COOQ, a Takxe Ha OCHOBE XapaKTEPUCTUKHU IIJIAHUPYEMBIX PE3YJIBTATOB AYXOBHO-HPABCTBEHHOIO
pasBUTHs, BOCHHTAHUS ¥ COLMAIM3ALMU OOYyYalOMIMXCs, TMPEICTaBICHHBIX B padouyeit
nporpamme Bocniutanusgs MbOY «COIIl Ne 8 umenu byceiruna M. ».

[lporpamma 1o ¢u3uke ompexaensier 00s3aTeNbHOE MPEIMETHOE  COJEp)KaHHE,
YCTAQHaBJIMBAET PEKOMEH]yEMYI0 IOCJIE0BAaTEIbHOCTh U3YyUEHHUs TEM U pa3lesioB y4eOHOro
npeaMera ¢ yd€TOM MEXKINPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO
npolecca, BO3PacCTHbIX ocoOeHHocTed oOywaromuxcsa. [Iporpamma mno Qusuke pgaér
NPECTaBICHNUE O IETSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHs, BOCHHUTAHUS M PAa3BUTHUS
o0yuyaroImuxcs cpecTBaMu yuebHoro npeamera «duznka» Ha yriyOaéHHOM ypOBHe.

N3ydyenne kypca ¢u3Mku yriayOlnEHHOIO YpOBHS IO3BOJIIET pealu30BaTh 3a/adyu
npodecCHOHAIBHON OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHME YCJIOBHMH Ul MPOSBICHUS CBOMX
MHTEJUICKTyallbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXIbIM OOYyYaromuMCsi, KOTOpbIE
HEOOXOIUMBI JJIi NPOJOJDKEHUs 00pa3oBaHMs B OpraHu3alusaX HpodecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usuke ompeaensroTcs IUIaHHUPYEMble pe3yJbTaThl OCBOGHUS Kypca
¢u3uKn Ha ypOBHE CpeOHEero oO0IIero oOpa3oBaHMs: JIMYHOCTHBIC, METalpeIMETHBIC,
npeaMeTHele (Ha yriyOnéHHoM ypoBHe). HaydHO-MeTo1010rn4eckoil OCHOBOW A1l pa3paboTKu
TpeOOBaHUI K JIMYHOCTHBIM, METalpeIMETHbIM U IMPEAMETHBIM pe3yJibTaTaM O0ydYaroIuxcs,
OCBOMBIIUX MPOrpaMMy 1o (U3MKE HAa YPOBHE CpPeIHEro ooO1ero oopa3oBaHus Ha yriyOnEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-ESITEIbHOCTHBIN MOAXO.

[Tporpamma o ¢pu3MKe BKIOYAET:

IUTAaHUPYEMBbIE pPEe3yJIbTaThl OCBOEHHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM 00yUYeHHUS;

cojiepxkanue yueOHoro mpeamera « Du3uka» 1o rojaM 00ydeHus.

[TporpamMa 1o ¢u3nMKe UMeeT NPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJB30BaHA
YUUTEISIMHU (PU3UKU JUISl COCTABJIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (¢uU3MKE HE CKOBBIBA€T TBOPYECKYIO HWHHUIMATHUBY YUyHUTelIeH U
MPEOCTAaBISAET BO3MOXKHOCTU JUISl peaju3alud pPa3IMYHBIX METOJMYECKHX TMOJXOA0B K
npenojiaBaHuio (U3UKKM Ha YIIIyOJIEHHOM YPOBHE NpPU YCIOBHH COXPAaHEHHs 00s3aTeIbHON
YacTH COJIEpP KaHUA Kypca.

dusmka Kak Hayka 0 HanOoJiee OOIUX 3aKOHAX MPHUPOJIBL, BBICTYIAs B KaUeCTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUN 00 OKPY’KaIOLIEM MUDE.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3YIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XUMHEH, Oouosorueit, gusnueckoir reorpadueit u actpoHomueit. Vcrnonb30BaHHEe M aKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHWN OMpENeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPAa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuaioB C 3aJaHHBIMU cBoWcTBaMu. M3ydyeHue UMK BHOCHT OCHOBHOM BKJaJ B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa oOydaromierocs, B (OpMHpPOBAHUE
YMEHHM PUMEHATh HAYUHBIH METOJ MO3HAHUS IIPU BHITIOJHEHUH UMHU yUEOHBIX HCCIIeI0BAaHUM.



B ocHOBY Kkypca ¢u3HKK Ha YpOBHE CpPEAHEro 00IIero oO0pa3oBaHUs MOJIOKEH P UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEM KypC SBJSETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (PM3MKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoes zenepanuzayuu. B cOOTBETCTBHHU ¢ Hell MaTepHall Kypca pU3NKH 0ObeAUHEH BOKPYT
buznueckux Tteopuil. Benymmum B Kypce sBIsieTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€pPUH, BELIECTBE U IOJIE.

Hoen cymanumapuszayuu. EE peanuzanus npeanojiaraeT UCMoIb30BaHUE TyMaHUTAPHOTO
noTeHImana GU3NIeCKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHUS (DU3MKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMaMH.

Hoes  npuxknaonoit  nanpasnennocmu. Kypc  ¢usuku  yriayOI€HHOTO  YPOBHS
MpeJnoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJIOTMUYECKUX MPHIIOKEHUN
U3yYEHHBIX TEOpUil U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HAa YpOBHE OOIIMX MPEACTAaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peannsyercss IOCPEACTBOM BBEACHUS D3JIEMEHTOB COJACpIKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS NMPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoeHue copepKaHUsl IPOrpamMMbl 110 (PU3KKE JTOJKHO OBITh MOCTPOEHO HA MPHUHIMIAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoAa. s hu3uku peanu3anus 3TUX NIPUHIUIIOB 0a3upyercs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICWCTBYIOIIEro (akropa
yueOHOoro mpouecca. Jnsg yrmyOn€HHOro ypoBHS — STO CHUCTEMa CaMOCTOSTEIHHOIO
YYEHHYECKOTO HSKCIIEPHMEHTa, BKIIOYAIOMIETO (DPOHTANbHBIE YYEHHYECKHE OIBITHl pU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboThl U paboTel mpakTtukyma. [Ipu sTom
BO3MOXHBI JIBa crioco0a peanu3anui (pU3MIecKoro MpakTukyma. B mepBom ciydae mpakTUKyM
npoBoautTcs 6o B koHme 10 m 11 kmaccoB, mubOO TOCiIE MEPBOrO M BTOPOrO MOJYTOAUN B
KaXJIOM U3 3TUX KJIaccoB. BTopoil cmocod — 3To mHTerpanusi paboT MpakKTHKyMa B CHCTEMY
71a00paTOpHBIX PabOT, KOTOpPbIE MPOBOAATCS B Mpoliecce u3yyeHus paszaena (temsl). [Ipu stom
1ol paboTamMy MPaKTUKyMa MOHUMAETCSI CAMOCTOSITENIbHOE UCCIIEIOBAHUE, KOTOPOE MPOBOJUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAA O3 OMIAroBOil HHCTPYKIIHH.

B nporpamme no ¢usmuke cucreMa yueHUYECKOr0 SKCIIEPUMEHTA, JIabopaTOPHBIX paboT U
NpaKkTUKyMa MpeAcTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTHKH 7151 3TUX BUAOB YUEHHUUECKUX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKaAMU 00pa3oBaTeNbHOTO Ipolecca MCXOns W3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabuHera ¢usuku. Ilpu sTOM
oOecnieunBaeTcs OBJIaJeHHE OOY4YaIOIMMUCS YMEHUSIMH TPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH M IOCTAaHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonburoe BHUMaHUE yIeNseTcs PEIICHNI0 pacYE€THBIX M KaueCTBEHHBIX 3az1ad. [Ipu stom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBJISIOTCS 3a/ladM C SBHO 33JaHHON M HESBHO 3aJaHHOU
¢bu3nUecKoil MoJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJTHOTO pa3jesia Kypca, Tak U MHTErpupys NpUMEHEHUE 3HaHWW U3 pa3HbIX pasnenoB. s
Ka4eCTBEHHBIX 3aJlay IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsICHEHUe/NpeacKa3aHue
npoTeKkaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’KaIOIIEH >KWU3HM, Tpedyrouue BbIOopa
(bu3nUecKoil Mosienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu PI'OC  COO k  MarepuaibHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mporecca Kypce (Gpu3uku yriyOiaEHHOTO YPOBHS Ha YPOBHE CpPEIHEro
oOuiero o0Opa3oBaHUS AOJDKEH H3y4yaThCsl B YCIOBUSAX IpEeIMETHOro kabuHeTa. B kaOunere
(GU3UKN T0JKHO OBITh HEOOXO0IMMOE JTabopaToOpHOE 000PYIOBAHUE [Tl BHITIOJTHEHUS YKa3aHHBIX
B IporpaMMe 1Mo (u3MKe YYeHHMUECKUX OIBITOB, Ja0OpaTOpHBIX paboT M padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.



JleMoHCTpallMOHHOE 000pyAoOBaHHE (opMUpyeTcs B COOTBETCTBUM C IMPUHIMIIOM
MHUHHMAaJIbHON JOCTAaTOUYHOCTH M 00ECIeYMBaeT IMOCTAHOBKY IEPEUMCIEHHBIX B MpOrpamMMme 1o
(Gu3uKe KIIOYEBBIX JAEMOHCTPALUH ISl MUCCIENOBAaHUS M3y4yaeMbIX SIBJICHMH M IIPOLIECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyIOBaHME JUIl YYEHHUYECKMX IPAKTHUYECKHX paboT (GopMHUpyeTcs B
BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIeYMBAeTCs B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKThI JIaOOpaTOpHOro 00OpYyNOBaHMSA [JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHil.

OCHOBHBIMU TIETISIMHU U3Y4€HUsT (PU3UKU B 001LIeM 00pa30BaHHUHU SIBIISIOTCS:

(dbopMHpOBaHUE HHTEPECA U CTPEMIICHUs O0YUaroIUXCs K HAyYHOMY M3YUYEHUIO PUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEIH;

pa3sBUTHE INPEACTAaBICHUH O HAayyHOM METOJ€ TMO3HaHus U (opMupoBaHue
HCCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPY KAIOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MMPOBO33pEHMsI KaK pe3ysibTaTa M3Y4YEHUS OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dbopmupoBaHue YMEHHH OOBSCHSATH SBJICHUS C MCIIOJIb30BAaHHEM (UM3NYECKUX 3HAHUHA U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMHpoBaHUEe NPEACTAaBICHUNH O POiaM (PU3MKKM JUIsl pa3BUTHs JPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHUIl;

pa3sBUTHE TPEACTaBIEHUH O BO3MOXHBIX cdepax Oyayumell mnpodeccuoHalIbHOM
NEeSITeTbHOCTH, CBS3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HaIpPaBJICHUU.

Joctuxenue 3THX Lenaed oOecreurBaeTcs pelIeHHEM CIEAYIOLUX 3aJad B IIpoLecce
U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEero o0uiero oopa3oBaHusi:

npruoOpeTeHne CUCTeMbl 3HAaHWKA 00 o0mmMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXAHUKY, MOJIEKYJIIPHYIO (DU3UKY, 3JIEKTPOJANHAMUKY, KBAHTOBYIO (U3UKY
U 3JIEMEHTHI aCTPOPU3HKH;

(dopMHpoBaHHE YMEHUN MPUMEHATh TEOPETUYECKHE 3HAHUA 7151 OOBSCHEHUS (PU3MYECKUX
SBJICHUH B IPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs pa3IMyHbIX 33Jau C SBHO 33JaHHOH (pU3NYECKON MOJEeNbIo,
3a/1a4, MOAPa3yMEBAIOIIUX CAMOCTOATEIbHOE CO3JaHUEe (U3NYECKOM MOJENu, aJeKBaTHOU
YCIJIOBUSIM 3aJja4i, B TOM YHCJIE 33]]a4 NHKEHEPHOT'O XapaKTepa;

NOHMMAaHHE (PU3UYECKHMX OCHOB M NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB H
TE€XHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUS HA OKPY>KAIOILLYIO CPELY;

OBJIaJICHUE METOJaMH CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS WU NPOBEACHUS (U3UUECKUX
HKCIEPUMEHTOB, aHaJM3a M UWHTepHpeTalud HHPOPMALUHU, ONpPENETIeHUsl JIOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

CO3JaHHME YCJIOBMM AJI pPa3BUTHUS YMEHHUH NPOEKTHO-HUCCIENI0BATENIBCKON, TBOPUYECKON
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cdepaM npodecCHoHANbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusimu ®I'OC  COO yriyOnéHHbI  ypOBEHb H3yuUEHUS
yueObHoro mnpeamera «®Pu3uka» Ha ypOBHE CpeaHEro oOmero oOpa3oBaHHs BBIOMpAETCS
0o0y4JarmuMucs, MIAHUPYIOUIMMH TPOJIOJDKEHHE 00pa3oBaHUs IO CIEHHUaIbHOCTAM (U3HUKO-
TEXHUYECKOTO MPOduIIs.

Ha n3ydenne ¢pusuku (yriayOaEéHHBIN yPOBEHB) HAa YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Heenmo), B 11 kmacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Tpennaraemslii B mporpamme 1o (u3MKe nepeyeHb JabopaTOPHBIX U MPAKTHYECKUX padoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHTENb JeJaeT BBIOOpP MpOBeAeHHsS 1a00paTOpHBIX padboT u
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yYaroImuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC
Paznen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

Ouzuka — QyHgameHrtangbHas Hayka o npupoze. HaydHbiii MeTo] MO3HAHUS U METOJIBI
UCCIICTIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT M TeopHus B Ipoliecce mo3HaHus npuposl. Habmonenue u sSKCrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIMYMH (aHAJOroBble W LU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4uH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MopnenupoBanue (U3NYECKUX SBICHUN M MPOILECCOB (MaTepuaabHas TOYKA, aOCOIOTHO
TBEPI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®usndeckuit
3aKOH, TPaHULIbI ero npuMeHUMocTH. Dusnyeckas Teopus.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOH KapTUHBI MHpa, B
MPaKTUYECKOU JeATEeIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomst, nPAKMUKYM.

WN3mepenne cuiabl TOKAa M HAIPSOHKEHUS B MMM IOCTOSHHOTO TOKa MpPHU IOMOIIU
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3nakoMcTBO ¢ mudpoBoii mabopatopueid mo ¢usuke. [Ipumepsr n3MepeHus QU3NUECKUX
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmkeHHe. OTHOCHUTEIBHOCTh MEXaHWYeCKOoro mABmxkeHus. Cucrema
oTcUéra.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOYKH, €ro MPOEKUIHWH Ha OCH CHUCTEMbl KOOPAMHAT.
Tpaexropus.

[TepemenieHne, CKOpoCTh (CpelHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. CloKeHHE TepeMEIIeHU 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JABUKEHUE. 3aBUCUMOCTh KOOPMHAT,
CKOPOCTH, YCKOPEHHS U MYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TpaUKu.

CBoOomHoe mageHue. YCKOpeHHe CBOOOJHOro majeHus. J[BrkeHuwe Tena, OpOIIEHHOTO
MOJT YTJIIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepHAIbHON TOYKU
OT BpEMEHH U UX TpapuKu.

KpuBonuneitnoe nprxkenue. J[BrkeHne MaTepUaaIbHOM TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamenus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTelbHOE (TaHTeHIINALHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHON TOUKH.

TexHudeckue yCTpPOHCTBA M TEXHOJIOTHYECKHME TMPOIECCHI: CHUAOMETp, IBUIKEHUE
CHApSJIOB, LIETIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE THU(THL.

Hemoncmpayuu.

Mognenb cHCTeMBI OTCUETa, HILTIOCTPALIUS KHHEMAaTHYECKUX XapaKTePUCTHK JBHKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeneasHoro nepexoaa 1 u3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanme NBIKEHUI C UCTIOIB30BAHINEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Hab6nronenue aBuxeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

Hampasrienue cKkopoCTH NMpU ABMKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHMe TyTel, TpaeKTOPUM, CKOPOCTEH IBMXKEHHSI OJIHOTO M TOTO K€ Tella B Pa3HbIX
CHCTEMaXx OTCYETA.



Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, npaKmuKym.

N3yueHne HepaBHOMEPHOI'O IBUKEHMUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOW CKOPOCTH.

W3MmepeHne yCKOpeHHUs IIPU NPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JBH)KCHHUH.

N3mepenue ycKOpeHus CBOOOIHOTO MaJeHus (PEKOMEHI0BAaHO HUCIOJIb30BaHKE HU(POBOM
nabopaTopun).

W3ydyeHue NBUKEHUS Tea, OpOIIEHHOr0 TOpU30HTaNbHO. IIpoBepka runoressl o npsMoit
IIPONOPLUUOHAIIBHON 3aBUCUMOCTH MEXy JAJIBbHOCTBIO IIOJIETA U HAYAJILHOM CKOPOCTBIO TeJa.

W3yueHune nBUKEHU Tella 110 OKPYKHOCTH € ITIOCTOSTHHOM 110 MOJYJIKO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Ilepuoja oOOpalieHHs: KOHMYECKOro MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH HproToHa. MHepuuanbsHble cucTeMbl oTcyéTa. [IpruHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl OTCUETa (ONpeiesIeHUe, IPUMEPBI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akon HeroToHa AJ1s1 MarepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 7151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBI.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOIO MaJeHUsi OT BBICOTHI HAaJ
IOBEPXHOCTBIO IUIAHETBI W OT reorpaduyeckoil MmupoTsl. J[BukKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, qBUXKYIIETOCs C YCKOPEHHUEM.

Cuna Ttpenus. Cyxoe tpenue. Cuia TpeHHS CKOJBXKEHUS M CHUJIA TPEHHUS IOKOSA.
Koadduuuent tpenus. Cuna conpoTUBICHUS NPHU JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEILHOTO ABUKCHUS.

[Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IMOAIINWITHUKN, JBHKECHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS TeN B UHEPLUAIbHBIX M HEMHEPIMAIbHBIX CUCTEMAaX OTCUETA.

IIpyHIUIT OTHOCHTEIBHOCTH.

Kauenne AByX LWIMHIPOB WJIM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOJEHCTBYIOIIEN TPHIIOKEHHBIX K TEJLy CHJI C IPOM3BEIEHUEM MacChl Tela
Ha €ro yCKOPEHUE B MHEPLUAIBHONW CHCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOIIUX B PE3YJILTATE B3AUMOJAEHCTBHS TEIL.

N3Mmepenne macc 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec tena mpu yCKOpEHHOM NOABEME U TAJICHUN.

LlenTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomol, npaKkmuxym.

N3mepeHnne paBHOAEHCTBYIONIEH CUJI TPU ABM>KEHUHU OpycKa MO HAKJIOHHOM MIOCKOCTH.

[TpoBepka TUMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa IO HaKJIOHHOU
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HMKAIOIIUX B NPYXKUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3yuenne BMKEHUS] CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOI uepes JIErkuii OJI0K.

N3mepenne kodddummerTa TpeHus 0 BEJIMYUHE YTIIOBOTO KOd(HUIlMeHTa 3aBUCUMOCTH
Fu(N).



HccnenoBanue JBUXKEHUS Opycka 10 HAKIOHHOM IUIOCKOCTH C  IEPEMEHHBIM
K03 PHULUEHTOM TPEeHHUS.

W3y4eHne NBUKECHUS IPy3a Ha BaJly C TPDCHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHOE Teno. IlocTynarenbHOe M BpallaTebHOE JBM)KEHUE TBEPAOTO Teja.
MoMmeHT cuibl OTHOCHUTENBHO ocu BpaieHus. [lnedo cunpl. CrnoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp Tskectn Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYyCTOMYHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: KPOHIUTEHWH, CTPOUTEIIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Buabl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

HccenenoBanue yciaoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yuenne yCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO ILIOIIAIb ONIOPHI.

Tema 4. 3akonvl COXpanHeHun 6 MeEXAHUKe.

MMItynsCc MaTepuallbHOM TOYKH, CHCTEMBl MaTe€pUalbHBIX TOYEK. L[eHTp macc cucremsl
MaTepuaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

WMITyibC CHIIBI M1 MN3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMILYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnyibca MaTepuanbHOM TOukd. llpencraBieHne o coxXpaHEHMM MOMEHTa
MMITYJIbCA B LEHTPAJIBHBIX MOJIAX.

PaGoTa cunbpl Ha MajJoOM M Ha KOHEYHOM IepemelleHuH. ['paduyeckoe mpeacraBieHue
paboTHI CHUJIBI.

MOILHOCTE CHIIBI.

Kunernyeckass sHeprus MarepuaibHON Touku. Teopema 00 M3MEHEHHMM KUHETHYECKOM
SHEPrUHU MATEPUAIBHON TOUKHU.

IToTeHumanpHple M HENOTEHIMAIbHbIE CUibl. [loTeHnmManbHas s>Heprus. [loTeHnmanbHas
SHEprus ynpyro nehopMHpOBaHHOW NpykuHBI. [loTeHIManbHas SHEprus Tejaa B OJHOPOJHOM
rpaBUTAMOHHOM IToJie. IloTeHanbpHas SHeprus Tena B TPABUTALMOHHOM I0JI€ OJHOPOAHOTO
mapa (BHyTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs3p paOOTHl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHHUEM MEXaHMYECKOW IHEPrHH CHCTEMBI
TeN. 3aKOH COXpPaHEHMsI MEXaHUYECKON YHEPIHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyiu s MIEanbHOM JKUIAKOCTU Kak CIEICTBHE 3aKOHA COXpaHEHUsd
MEXaHUYECKON YHEPTUU.

TexHudeckue yCTpPOHMCTBA M TEXHOJOTMUYECKHE IIPOLIECCHI: JIBUKCHHE DPAKET, BOIAOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHuE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PadOoThI.

B3anMHBIEe mpeBpaleHuss KMHETHYECKOW M MOTEHUIHAJIBbHOM SHEPruil NMpu JEUCTBUM HA
TEJIO CHUJIBI TSKECTHU U CHUIIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

N3mepenne umiyJsbca Tena o TOpMO3HOMY ITyTH.



W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA Tela C UMIYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCa PU YIPYTOM B3aUMOJEHCTBUH.

M3mepenre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU NPYKUHbBI C pabOTOM CUJIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKCHUU TeJia 10 HAKJIOHHOW TUIOCKOCTH.

Paznen 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAHUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEeoPpUU.

OCHOBHBIE TOJIOKEHHS MOJEKyIsIpHO-KuHeTH4Yeckoil Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynoBckoe nBmkenue. XapakTep IBM)KEHUS U B3aUMOJCHCTBUS
YyacTUll BeniecTBa. Mojiesi CTpOCHHUsI Ta30B, KHUAKOCTEH U TBEPIBIX Teld U 0ObSICHEHHUE CBOWCTB
BEILIECTBA HAa OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoliekys (atomoB). KomuuectBo
BewectBa. [loctostHHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u cnocoObl e€ m3mepenus. lllkama Temmeparyp
Lenbcus.

Mopnenb uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUH: YACTUILIBI Fa3a JBUKYTCS
Xa0THYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['azoBbie 3akonHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. AOcoiIOTHasE TeMIieparypa
(wkanma temmnepatyp KensBuna). 3akon Jlanprona. M3omporecchl B HOeallbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBieHHe U30IIPOLIECCOB: U30TEPMA,
n30Xopa, n3odapa.

CBsi3p MEXIy JaBICHMEM U CpEJIHEH KHHETUYECKOW OHHEprued NoCTyHaTelbHOro
TEIUIOBOTO JBMKEHHUS MOJIEKYJ HA€aJbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJEKYIJISAPHO-
KMHETUYECKOW TEOpUU HJI€aTbHOIO ra3a).

Cs3p  aOCONIOTHOW — TemmepaTypbl TEPMOAMHAMHYECKOHW CHCTEMBI CO  CpedHei
KMHETUYECKOW SHEprueil MOCTyNaTeIbHOro TEMIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuyeckue YCTPOWCTBA W TEXHOJOTMYECKHE MIPOLECCHl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mozens OpOyHOBCKOTO IBH)KEHUSI.

Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUKEHUSI.

Juddysus xunkocreit.

Mopens onbita LlTepHa.

[TputsxeHne MOJIEKYII.

Mopenu KpUCTAIIINYECKUX PEIETOK.

HaGnronenue u uccnepoBaHie H30MpOLIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue npolecca yCTaHOBJIEHUS TEIJIOBOIO PABHOBECHS MPHU TEINIOOOMEHE MEXKIY
ropsiuei U XOJO0JIHOW BOJOM.

M3yueHne H30TEpPMUYECKOro Ipolecca (PeKOMEHJIOBAHO MCIIOIb30BaHHE LU(PPOBOH
nabopaTopun).

M3yueHne n30XOpHOTO Ipolecca.

N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) cHucTema. 3ananue BHEIIHUX  YCIIOBUH IS
TEPMOJIMHAMUYECKOM  CcUCTeMbl. BHemHume w  BHyTpeHHue napameTpsl. Ilapamerpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHUE 3HAYEHUS BEIMYMH, ONMCHIBAIOLINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM yYpOBHE.

HyneBoe nauano repmonnHaMuky. CaMONpOM3BOJIbHAS PEIAKCALIAS TEPMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.



Mopenp wuaealbHOro0 Tra3a B TEPMOJWHAMHMKE — CHUCTEMa YpaBHEHUW: YypaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE JJIs1 BHYTPEHHEH SHEpruu. Y CiI0BUS INPUMEHUMOCTHU
9TOM MOJENM: HU3Kasg KOHLEHTpauus YacTULl, BBICOKME TeMmmeparypsl. Belpaxenue s
BHYTPEHHEH 3HEPTUH OJIHOATOMHOT'O U/I€aIbHOIO Ia3a.

KBazucrarnueckue 1 HECTATHUECKUE MPOLECCHI.

OnemenTapHas pabora B TepMOAMHAMUKE. Beruucnenue paboTsl 1o rpaduky mporecca Ha
pV-nuarpamme.

Temnomnepenaya Kak crnocod H3MEHEHHs] BHYTPEHHEW SHEpruyd TEPMOAMHAMHUYECKOM
cucTtembl 06e3 coBepieHus padboTsl. KoHBeKIUs, TEMIONPOBOJHOCTD, U3TyUCHHE.

KommnuectBo Ttemnorel. TermnoémkocTs Tena. YaenbHas W MOJSPHAs TEIUIOEMKOCTH
BelllecTBa. YpaBHeHUe Maiiepa. YenbHas TeIIOoTa CropaHus ToluiMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenave. [lonstre 06 annadatHOM mporiecce.

[lepBbiii 3ak0oH TepMoauHAMUKH. BHyTpeHHss sHeprusi. KonumuecTBo TemaoTsl u padboTa
KaK MEpbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMHUKHM I PABHOBECHBIX IPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKON CHUCTEMBbl INPOXOJUT EIUHCTBEHHAsl ajauadara.
AOcomoTHas Temmeparypa.

Bropoii 3ak0H TepMOJMHAMMKU JUJIsl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO INEpENaTh
TEIJIOTY OT OoJyiee XOJIOAHOro Teja K Oosee Harperomy Oe3 kommneHcaruu (Kmaysumyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLECCOB.

[Tpuniune! aeiicTBus TemaoBbix MammuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl MCIOJb30BaHUs TEIJIOBBIX JBUraresneil. TemnoBoe 3arps3HeHue
OKPYXaIOIIEH CPeAbL.

TexHuueckue yCTpONCTBAa U TEXHOJIOTMYECKUE IMPOLIECCH: XOJIOAWIbHUK, KOHIULUOHED,
JIU3CIIbHBIA U KapOIOpaTOpHBIM JIBUTaTeNld, NapoBas TypOWHA, MOJYYCHHE CBEPXHHU3KHX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAaHUEM TEIUIOBOI'O HAcoca,
YTUIN3aUs OMOOPTaHUYECKOTO TOTUIUBA JIJIsl BRIPAOOTKH «TEIIJIOBOM U DJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCKOM pacIMpEHUH.

Bo3nymHoe orauso.

CpaBHeHHE YIeTbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEN YHEPTHH.

HccnenoBanue aguabaTtHOro npoiiecca.

KoMnbroTepHble MOAENH TETIOBBIX JBUTATENEH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne yienbHONU TEIIOEMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHoro mporecca.

W3ydyeHne B3aUMOCBSI3U SHEPTUM MEXKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U TEMIIEPaTyphl
KUIEHUS KUAKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazosvie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcauusa. lcmapeHue u KureHue. YJeNbHas TEIUIOTa
napooOpa3oBaHusl.

Haceiiiennsle ¥ HeHachbllleHHble mapbl. KadecTBeHHass 3aBUCUMOCTbH IUIOTHOCTH H
JABJICHMsI HACBIIIEHHOIO Mapa OT TeMIEepaTypbl, UX HE3aBUCHUMOCTb OT 00BbEMa HACBHILIEHHOIO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJI€HUS B KUJIKOCTH.

BrnaxHocTth Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

TBépmoe Teno. Kpucrannmmyeckue u amopdHbie Tena. AHH30TPONHS CBOMCTB KPUCTAIIOB.
[TnaBnenue u kpuctauMzanus. Y aenpHas TerioTa miaasienus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactsokenune u cxatwe. Cnsur. Moayne HOwra. Ilpemen
yOpyTrux aedopmanuii.



TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX TeN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOaHMH YacTHIl BEIECTBA KaK IMPUYMHA TEIUIOBOTO PACIIMPEHUS
TeJ (Ha KAYeCTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHEprun B (ha30BBIX MEPEXOIAX.

VYpaBHEeHHE TEIJIOBOro OanaHca.

[ToBepxHOocTHOE HaTsDKeHHE. K03(pPUIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KaminspHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHOW TOBEPXHOCTBIO KUAKOCTH. Popmyna Jlamnaca.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JKUIAKHE KPUCTAILIBI,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacimupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu nNoHMXEHHOM JAaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMH IUIEHKAMHU.

CmauuBanue.

KanunispHele sBIeHUS.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepEeHHsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Buapl nedopmarmii.

HaGuroienne Maibix gedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

W3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

M3MmepeHue yAeabHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHune CBOMCTB HACBIICHHBIX I1aPOB.

N3mepenue abCoMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA Macchl IapoB B ITOMEIIECHUH.

N3mepenne k03P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JiepopMallii pe3MHOBOro o0pa3la OT MPHIOKEHHON K HEMY
CHJIBI.

Pasnen 4. DaekTpoanHaMuka.

Tema 1. dnexmpuueckoe noe.

OnexTpuzanus Tea U e€ MposBIEHUS. DJIEKTPUYECKUil 3apan. J[Ba Buaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, NMIIEKTPUKH W IOJYIPOBOAHMKH. ODJEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

B3aumopeiictsue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojie. Ero aelicTBue Ha 31eKTpUUECKUE 3apsIbl.

Hanpsok€HHocTh  anektpuueckoro monst. [IpoGHbiit 3apsa. JluHuu  HanpskEHHOCTH
aneKTpudeckoro nosst. OHOPOIHOE FNEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh 2JIEKTPOCTATHUECKOTO MOJIsS. Pa3HOCTh NMOTEHLMANIOB M HaNpsKEHUE.
IlorenumanpHass  »Heprus  3apsga B JJEKTpocratudeckoM  mose.  IloreHmman
IIEKTPOCTATUYECKOro Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepIIO3UIIUH dJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsga. Ilome paBHOMepHO 3apsikeHHOW cdepbl. Ilome paBHOMEpPHO
3apspkeHHOro mo oOvémy mapa. [lonme paBHOMEpHO 3apsDKEHHON OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHMI HANPSY)KEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKH B 3JIEKTPOCTATUUYECKOM TIOJIE. Y CJIOBHE PAaBHOBECHS 3aps10B.

JIMPNEKTPUKH B 3JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudeckas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. DNEKTPOEMKOCTD KOHJIEHCATOpa. ONEeKTpOEMKOCTh  IIOCKOTO
KOH/JIEHCATOopa.



[TapannensHoe  coenuHeHHe  KoHAeHcatopoB.  IlocnmenoBaTenbHOE — coequHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3€MIICHHE JJEKTPOIPHOOpPOB, KOHAEHCATOPHI, T'€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3apsyKEHHBIX IaPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3aPSKEHHBIX IIIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne 'paada).

[IpoBOIHUKY B JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPA MTOCTOSSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAJM  IUIaCTHH,
PAcCCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus MMEKTPUYECKOTr0 MOJIsl 3apsyKEHHOT0 KOHJEHCAaTopa.

3apska ¥ pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHusi 3HEpruU 3apsyKEHHOT0 KOHJIEHCATOpa B DHEPIHI0 M3IyUYEHUS
CBETOAMO/IA.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEprKallel KOHeH caTop.

Pacnpenenenne pa3HOCTH MOTEHIMANIOB (HAmpsDKEHHs) TPU  I[OCIEJOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. Ilocmoannwiil 31eKmpuydecKuil Mmox.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylIeCcTBOBaHMSI IMOCTOSHHOTO AJIEKTPUYECKOro Toka. VCTOYHMKM —TOKa.
Hanpsoxkenne U u OJ1C €.

3axon OMa a1 yyacTKa Lemnu.

DIIEKTPUUYECKOE COPOTUBIIEHUE. 3aBUCUMOCTh COITPOTUBIIEHUSI OJJHOPOAHOTO MPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id MOTIEPEYHOr0 CeUeHUs. Y IeJIbHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenbHOE, NapasieIbHOE, CMEUIAHHOE COEAMHEHUE MPOBOJAHMKOB. Pacuér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmina Kupxroda.

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

MoIHOCTb 3JEKTPUUYECKOT0 TOKA. TemnioBasi MOLIHOCTD, BbIEsieMasi Ha Pe3UCTOope.

OJIC u BHYTpEHHEE CONPOTUBIECHUE MCTOYHMKA TOKa. 3akoH Owma s TOJHOU
(3aMKHYTOM) 2JIEKTpUUECKOM 11er. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHue.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHuyeckue ycTpoWcTBa U TEXHOJOTMYECKHE TMPOILECChl: aMIEepMETp, BOJBTMETP,
peocTar, CYETUHUK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HapsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS JUISL PE3UCTOpA, JIAMIIbI
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCHMOCTh COTIPOTHBIICHHUS MWJIWHIPUYECKUX TPOBOJHUKOB OT JIMHBI, TUIOIIAJH
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS TMPH IMOCTOSHHOM
HaIpsKECHUU.



[Ipamoe uzmepenue DJIC. KopoTkoe 3aMblkaHUE TajJbBaHUYECKOTO 3JIEMEHTA M OLICHKA
BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0ObI coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIIOB MEK/Y IIOJIFOCAMU HCTOYHUKA TOKA OT CUJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COpOTUBIEHHS IPOBOIHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIUBAHUSA.

VBenuueHue npezeia u3MepeHust amnepMmerpa (BoIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu DJ]C ranbBaHMUECKOr0 3JIEMEHTA OT BPEMEHHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEK/Y I1OJIFOCAMU HCTOYHUKA TOKA OT CUJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvlx cpeoax.

OnekTpuueckas MPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. OJIEKTPOHHAs MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBEHHass M NpPUMECHas MPOBOJAUMOCTb MOJYNPOBOJHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIU3.
3akonbl Dapazes A 3IEKTPOIIN3a.

OnekTpuueckuid TOK B ra3ax. CaMoOCTOATENbHBIM U HECAMOCTOSTENIbHBIA pa3psi.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuueckue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHUE: Tra30pa3psaHble JaMIlbl,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOIyHPOBOJHUKOBBIE MPUOOPHI: IHOA, TpaH3UCTOp, (hoToamuon,
CBETOJIMOJ, TallbBaHWKa, paUHUPOBAHHWE MEAM, BbIIUIABKA AJTIOMUHHUS, DJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsl 3nekTponnsza dapanes.

HckpoBoit pa3psa 1 NpOBOAMMOCTb BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Hab6monenue anexrpomnusa.

N3mepenue 3aps1a OJHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaKTUKYM.

Crnioco0bl u3MepeHus: pU3NUEeCKUX BEWYUH C MCIOIH30BAaHHEM aHAIOTOBBIX M ITU(POBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OIlEHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, UCCIeIOBAaHUN 3aBUCUMOCTEN (PU3MUECKUX BEIUYHH,
IIPOBEPKa MPENIOKEHHBIX THIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pa3ienax
«YUeHUYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOTHI, TPAKTHUKYM)).

MexnpeameTHbie CBSI3H.



N3yuenue kypca ¢us3nku yriryos€HHOTo ypoBHs B 10 Kjacce OCymIECTBIACTCS C yYETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

MesicnpeOmemuvie nouAmuA, CA3AHHbIE C U3YYEHUEM  MEMO008 HAYUHO20
nO3HaHuA: SBIICHUE, Hay4yHbId (akT, rumnoresa, (QU3MYeckas BeIMYUHA, 3aKOH, TEOpHUs,
HAOJII0JIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHUE, MOIPEIIHOCTH U3MEPEHUH,
U3MepHUTENIbHBIE TPUOOPHI, LU pOoBas 1abopaTopusl.

Mamemamuka: penieHne CUCTeMbl ypaBHeHUH. JluneitHas ¢ynkuus, napaboia,
runepooia, ux rpaduku u cBoicTa. Tpuronomerpudeckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX MPOEKIUH Ha OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexanuueckoe IBMKEHUE B )KUBOH mpupoae, auddysus, ocMmoc, TemnoodMeH
KHUBBIX  OpraHM3MOB, TEIUIOBOE  3arpsA3HEHUE  OKpYXawolled  cpelnpl,  yTWIM3aLUs
OMOOpPraHMYECKOIo TOIIMBA JJIsl BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPruH, MOBEPXHOCTHOE
HaTSDKEHHE U KalWUIAPHbIC SBJICHUS B IPUPOJIE, MIEKTPUUECKHUE SABJICHUS B )KMBOH MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHasi Macca, MoJyYeHHe HaHOMaTepUalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX Tell, )KUIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JMCCOLMALUS, TAJIbBAHUKA, 3JIEKTPOHHAS! MUKPOCKOITHS.

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

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOJIB30BAHUEM MEXAHHU3MOB, YUET CyXOro U
KUJKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peuéryaTbie
KOHCTPYKIIHMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHMsI MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, napoBas TypOWHA, OBITOBOW XOJIOIWJIBHUK,
KOH/UIMOHEP, TEXHOJOIMM IIOJIy4€HUs] COBPEMEHHBIX MaTepuajoB, B TOM 4YHCIe
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMM,  D3JEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
3JIEKTPOIIPUOOPOB, Ta30pa3psAHbIE JAMIIbI, OJIYIIPOBOIHUKOBBIE IPUOOPHI, F'aJIbBaHUKA.

11 KJIIACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Macnumnmnoe noe.

B3aumoaeicTBUE MOCTOSHHBIX MarHUTOB M IIPOBOJAHMKOB C TOKOM. MarmmTrHoe ImoJe.
Bekrop marauTHONM MHAYKIMU. [[pyHIMI Cynieprio3uivy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
WHAYKIHH.

MaruutHoe 1oJie NMPOBOJHUKA C TOKOM (IIPSIMOTO NMPOBOJHUKA, KATYIIKH U KPYrOBOTO
BUTKa). OmbIT Dpcrena.

Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHua, €€ HampaBieHHME W MOAYJb. J[BMJKEHUE 3apsDKEHHOM 4YacTHLBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.

TexHuyeckue yCTpOICTBA M TEXHOJIOTMYECKHE TMPOILECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOM, YCKOpUTEIN
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMII MHAYKIMM MarHUTHOTO TOJS TOJOCOBOTO U IOJKOBOOOPa3HOTO
MIOCTOSIHHBIX MarHuTOB.

KaptuHa nuHuUN MarHMTHOM WHAYKIMU TIOJS JUIMHHOTO MPSMOrO TPOBOJHUKA H
3aMKHYTOT'O KOJIBLIEBOI'O IIPOBO/IHUKA, KATYIIKH C TOKOM.

B3anMopeicTBre 1ByX MPOBOJHUKOB C TOKOM.



Cuna Ammepa.

[enictue cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yKa JIeKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIMI NEHCTBUS 2IEKTPOU3MEPUTENIBHOTO IPUOOpPa MAarHUTOIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npAKmMuKym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbl AMIIEpa OT CUJIbI TOKA.

Onpenenenre MarHUTHOM UHIIYKIIMU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBiieHne SaeKTpOMarHUTHONM HMHAYKIUHU. [loTok BekTopa MarHuTHOM uMHAYKUuU. D[C
MHAYKIMU. 3aKOH 3JEKTPOMarHuTHON uHAykuuu Papanes. BuxpeBoe aIeKTpUYECKOE IOJIE.
Toxu dyxko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYILIEMCS B OJIHOPOJAHOM MarHUTHOM IIOJIE.

[TpaBuio Jlenna.

WupyktuBHocTs. Karymika MHIYKTMBHOCTH B LIE€NU IOCTOSIHHOIO TOKa. JSIBiIeHHe
camouHaykuuu. IJIC caMOMHIYKIIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOoJIe.

TexHnuyeckue ycTpoicTBa U TEXHOJIOTMUYECKUE TPOLECChl: MHAYKIIMOHHAS T€Ub, COJICHOU/,
3alUTa OT JIEKTPU3ALUH TeJl MPYU ABHKEHUU B MAarHUTHOM I10JI€ 3eMIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31eKTPOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd OJC HMHAYKIMU OT CKOPOCTH H3MEHEHUS MarHuTHOTrO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJlOMUHHUEBOM (MeIHOI) TpyOe.

SIBneHune caMOMHTyKIIMH.

Hccnenoanue 3aBucumoctu DJIC caMOMHAYKIIMHA OT CKOPOCTH M3MEHEHMSI CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Onpenenenne NHAYKIMA BUXPEBOIO MarHUTHOT'O TIOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIIUH.

COopka MozeH IeKTPOMarHuTHOTO TeHepaTopa.

Pa3nea 5. Kosiebanusi u BoJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBoOOIHEIE KOJIEOAHHUS.

['apmonmnueckue  konebanus.  KuHemaTmueckoe W JUHAMHUYECKOE  ONMCAHUE.
DOHepreTuyeckoe ONHUCcaHWe (3aKOH COXpPaHEHHS  MEXaHW4YecKoll sHepruu). BeiBox
JUHAMUYECKOTO  OMMCAHUS TapMOHMYECKMX KoJeOaHMi M3 HMX DHEPreTHYecKoro M
KMHEMaTHYEeCKOTO OMUCAHMUS.

Ammuintyna u ¢asza kosnebanuit. CBA3b aMIUIMTYIbl KOJEOAHMH MCXOJHON BEIWYHHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yactora konebanuii. [leproa Manbix cBOOOAHBIX KOJeOaHHI MaTeMaTHUYECKOTO
MasiTHUKa. [leproa cBOOOAHBIX KOEOaHUN MPYKUHHOTO MasiTHUKA.

[TonsiTHE 0 3aTyxaromuX Konebanusx. BeiHyx1eHHbIe koneOanus. Pezonanc. Pesonanchas
KpuBas. BiausHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KpUBOMl. ABTOKOIE0aHUsI.

TexHnyeckue ycTpolcTBa M TEXHOJIOIMYECKHE IPOLIECCHI: METPOHOM, 4Yachl, Kadelw,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.



Hemoncmpayuu.

3anuch Kojae0aTeNbHOrO ABHKCHHS.

Habmroienue He3aBUCUMOCTH NIEpUOa MajlbIX KoJIeOaHUi rpy3a Ha HUTU OT aMIUIUTYbIL.

HccnenoBanue 3aTyxaromuX KoJIeOaHUH M 3aBHCUMOCTH TEPHOAa CBOOOIHBIX KOJeOaHMi
OT COIIPOTHUBJICHHUS.

HccnenoBanne koneOaHM Tpy3a Ha MAacCHBHOM TNpYXUHE C MLEIbl0 (HOPMUPOBAHUA
npeJICTaBIeHU 00 naeanbHON MOJENU NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX Irpy3a Ha IPY>KUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHHIHA.

Hab6nonenue pezonanca.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3mepenue nepuoaa cBOOOTHBIX KOJIeOaHHI HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

W3ydeHue 3aKOHOB ABM)KEHHUS TeJa B X0JI€ KOJICOaHU Ha YIIPYyroM MOJABECE.

W3y4eHne BUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue YHEPTUH B IPY>KUHHOM MAasTHUKE.

HccnenoBanue yoObIBaHUS aMIUIUTYAbI 3aTyXaOLIMX KOJIeOaHUH.

HccnenoBaHue BHIHYKICHHBIX KOJICOAHHIHA.

Tema 2. dnekmpomazHummnsie Ko1edanus.

KoneGartenbupiit  koHTyp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KoOJI€OAHUS B UACATHLHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMILTUTYABI 3apsia KOHAEHCATOpa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UJICATTLHOM KOJIeOaTeIbHOM KOHTYE.

3aryxamoiye SJIeKTPOMarHUTHbIE KoleOaHus. BBIHYXICHHbIE 3JIEKTPOMArHUTHBIC
KOJIeOaHusI.

[lepemeHHbII TOK. MOIIHOCT MEPEMEHHOIO TOKAa. AMIUIUTYAHOE M JEHCTBYIOLIEE
3HAYCHHE CHJIBI TOKA U HAIIPSDKEHUS TPU PA3IUIHON (POopMe 3aBHCUMOCTH TIEPEMEHHOTO TOKa OT
BPEMEHU.

CuHycouanbHbIN NepeMeHHbIN TOK. Pe3ncTop, KOHAEHCAaTOp U KaTylIKa UHIYKTUBHOCTH
B LIENIM CUHYCOMJJAJIBHOIO IEPEMEHHOT0 TOKA. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Nneansubiii Tpancpopmarop. [IpousBoacTBo, mepenada U moTpeOICHHE DIIEKTPUUECKOM
DHEPIHUH.

OKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE 3eKTposHepruu. KynbpTypa ucnonb3oBaHUs
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HH.

TexHu4YecKkne YCTpPOWCTBA M TEXHOJOTHMYECKHE MPOILECCHI: SJIEKTPUUYECKHI 3BOHOK,
TeHEepaTOp NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcuusutorpaMMsbl 31€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopnenb 371eKTpOMarHUTHOTO TeHEpaTopa.

By kieHHbIE CHHYCOHIaIbHbIE KOJIEOaHUsI.

Pesucrop, karymika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH IIEPEMEHHOIO TOKA.

Pe3onanc mpu mocienoBaTeIbHOM COETUHEHUH PE3UCTOPA, KATYIIKM WHAYKTHUBHOCTH M
KOHJIEHCATOopA.

VYCeTpoicTBO M MPUHIUTL JEHCTBUS TpaHchopmaTopa.

Monens IMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

N3zyuenue tpanchopmaropa.

HccnenoBanue nepeMeHHOr0 TOKa 4Yepe3 IOCIeI0BaTeNbHO COCTUHEHHBIE KOHAEHCATOP,
KaTyIIKy U PE3UCTOP.

Habmnroienue 31eKTpoMarHiTHOT'O PE30HAHCA.



Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHnnyeckue BOJIHBI, YCIOBHsS HUX pachpocTpaHeHus. l[lomepeuHble U NpOAOJbHBIE
BosIHBI. Ilepuon, ckopocTs pacrnpocTpaHeHUs U AjauHa BOJIHBL. CBOMCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpejoMiieHue, nHTeppepeHus U TudpaKius.

3Byk. CkopocThb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemMOp 3ByKa.

[IIymoBoe 3arps3HeHHE OKPY>KAIOLIEH cpebl.

ONEKTPOMarHUTHHIE BOJHBI. YCIIOBUS M3JIY4YEHMs 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
OpHUEHTAIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPa)XCHHE, NPEJIOMIIEHUE, MOJspU3aLus,
uHTephepeHIus U TudpaKIius.

[IIkana 31€KTPOMArHUTHBIX BOJH. IIprMeHEHue 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE M
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHus. Pagnonokanusi.

DNIEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIoIe cpeibl.

TexHuuyeckue yCTpOHCTBAa M IMPAKTUYECKOE NPHUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pamap, paauoONpUEMHHK, TENeBU30p, aHTeHHa, Ttenedon, CBY-neub, ynbpTpa3ByKoBas
JUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIE€OaHUI.

Habmroienue orpaskeHus: U MpeioMIICHHS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHUYECKIX BOJIH.

AKyCTHYECKUI pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro IPUMEHEHHUE.

Habmtonenue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYJIOM W YacTOTOM
Kosie0aHuH.

HccnenoBanne  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

OO6HapyxeHne HHPPaKpacHOTo U yIbTPapHOIETOBOIO U3ITyUYEeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonnHETHOE pacpoCTpaHEHHE CBETa B OJHOpOAHOUN cpene. JIlyu cBera. ToueuHbii
UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHU B IUIOCKOM
3epkane. Chepuueckue 3epkaia.

[Ipenomnenune cBeta. 3akOHBI TPENIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npesomiieHuss. OTHOCUTENBHBIN IOKa3aTenab NpesnoMiieHHs. IoCTOSHCTBO 4acTOTBI CBETa U
COOTHOILIEHHUE JUIMH BOJIH NPH IMEPEX0/ie€ MOHOXPOMATUYECKOT0 CBETa 4Yepe3 IpaHully paszeia
JIByX ONTHYECKUX CPEZ.

Xonx nyueit B npusme. ucnepcus csera. CioxHbIi cocTaB Oesoro cBera. LIBer.

ITontHOE BHYTpeHHEE oTpakeHue. IIpenenbHblil yros MoIHOro BHYyTPEHHETO OTPAKEHUS.

Cobuparomue M pacceuBarolue JuH3bl. ToHkass mnuH3a. DOKYyCHOE pacCTOsSHHUE U
ONTUYECKasl CHUJa TOHKOH JMH3bI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKON chepuyeckon
JIMH3BI OT €€ TeOMETPUH U OTHOCUTENILHOTO MOKa3aTesl MPeIoMIICHUSI.

dopmyiia TOHKOM JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xoza styda, mpouIeIIero JUH3Y M0 IPOU3BOIbHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[Toctpoenue M300pakeHui TOUKH U oTpe3Ka psIMOH B coOMparomux
Y pacCeUBAIOLINX JMH3aX U UX CUCTEMaX.



Onrtuueckne mpubopkl. Pazpemraromnias cnocoOHOCTh. [71a3 Kak onTryeckas CUCTeMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBass ontmka. WaTepdepennus cBera. KorepeHTHbIE HCTOYHHMKH. Y CIIOBUS
HaOJIOZIEHNST MAaKCMMYMOB M MHHMMYMOB B HMHTEPQEpPEHIMOHHON KapTUHE OT JBYX
KOT€pEHTHBIX UCTOYHUKOB. [IprMeps! kilaccuuecknx HHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakmmonHas pemérka. YciaoBue HAOMIONCHHUS TJIABHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECChl: OYKH, Jyna, MEePUCKOI,
¢doroanmapar, MHUKPOCKOI, MPOSKIUOHHBIA amnmapaT, MPOCBETICHHWE ONTHUKH, BOJIOKOHHAS
onTuka, TupaKIuOHHAs PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccenenoBanue npeoMIIeHUS CBETa.

Habmroienue noaHoro BHyTpeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€PE3 IJIOCKONAPAIIIEIIbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue CBONCTB N300pakeHUI B TUH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTEpPEpEeHITNN CBETA.

HabumtoneHre 1BeTOB TOHKUX IJIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakiinOHHOW PEIIETKH.

Habmronenue nudpakiinoHHOTO CHEKTpa.

Hab6mronenue qucnepcuu certa.

Habmroienue nomisipuszanuu cBeta.

[TpumeHeHre NoaIPOUI0B ISl U3YyUEHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PacCTOSIHUS OT BelecTBa (Ha NMpUMepe >KUIKUX
JIUH3).

N3mepenune GpoKyCHOTO pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[ToryuyeHnue n300pakxeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3HI.

[Tony4yeHnne n3o0paxeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBanue TenecKonm4ecKuX CUCTEM.

HaGnronenue nudpakunu, nHTEpHEpEeHIUN U MOISPU3ALIUU CBETA.

N3ydeHue noyispu3anuu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTepdhepeHny Ja3epHOro N3IyYeHus Ha BYX LIEJIsX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AUPppakHOHHOTO CIEKTpa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[TonyyeHnue criekTpa U3Ty4eHHs CBETOAMOAA TPU OMOIIH TU(PAKIIMOHHOMN PEIETKY.

Pasznen 6. OcHOBBI crIeMAJIBHON TEOPUHM OTHOCUTEIBLHOCTH.

I'paHuIpl IPUMEHUMOCTH KJIACCUYECKONW MexaHMKHU. IlocTymarel cnenuanbHOM TeopHuH
OTHOCHUTEJIbHOCTH.

[TpoctpancTBeHHO-BpeMeHHOW  uHTepBai.  IlpeoOpasoBanust  Jlopenuma.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMmeNJieHHEe BPEMEHH U COKpallleHue
JUTHBL.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PETUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHuuyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOILECCHI: CITyTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.



Omnpenenenue UMITyJIbCa U DHEPTUU PENIATUBUCTCKUX 4YacTUll (1Mo ¢ororpadusiMm TPEeKoB
3apsKEHHBIX YaCTULl B MATHUTHOM T1OJIE).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-60110860il Oyaiusm.

PaBHOBecHOE TemIOBOe u3NydyeHHEe (M3JydeHHe aOCoNIIOTHO u&pHOro Tena). 3aKoH
cMemenus Buna. ['munoresa [lnanka o kBaHTax.

®DOoTOHBI. DHEPTH U UMITYJIBC (DOTOHA.

®otosdp¢exr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHenue DHHIITEIHA
s hotordekra. «KpacHas rpanuia» horodddekra.

JlaBnenue cBera (B YacTHOCTHM, JaBJIEHUE CBETa Ha aOCOJIIOTHO IIOMVIOMIAIOIIYI0 U
a0COJIIOTHO OTpakarolyto mosepxHoctsb). OnbiTel [1. H. JIeGenena.

BosHoBBIE cBoOMcTBa yactull. Bonnel ae bpoiisa. [nuHa BosHBI A€ bpoisid U pasmepsl
o0jacTu  JOKanM3alMM  JBWXKYyIIEHcs 4vacTuibl. KopmycKysaspHO-BOJTHOBOW — Tyalu3M.
Judpakius 37eKTPOHOB HA KPUCTAIIAX.

Crnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizendepra.

TexHHUeCKHe yCTPOHCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CIEKTPOMETp, (POTOIIEMEHT,
dboTongaTuuk, TYHHEIbHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHO/I.

Hemoncmpayuu.

®o1od(deKT Ha YCTAaHOBKE C LIMHKOBOM TJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIICHUS TIOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [Inanka Ha ocHOBe rccnenoBanus hotodddekra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO cTpoeHus aToMa. [Imanerapuas mogens atoma Pesepdopaa.

[Toctynarel bopa. M3nyuenue u morsomieHne (GpOTOHOB MpH MEpexoie aroMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunp! ciektpoB. CnekTp ypoBHEN 3HEPTUU aToMa BOJ0OPO/Ia.

CrnoHTaHHOE U BBIHYKJIEHHOE U3JIyueHue ceera. Jlazep.

TexHuueckue YCTpOWCTBA M TEXHOJOTHMYECKHE TMPOLECCH: CHEKTPAIbHBIN aHAIN3
(CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHILL.

Omnpenenenne JUIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKkmuxym.

Hab6nronenue nuHEHYaToro crekrpa.

HccnenoBanue cnekTpa pa3pe’KeHHOr0 aTOMapHOTO BOJAOPOAAa U M3MEPEHHUE MOCTOSIHHOM
PunGepra.

Tema 3. usuka amomHno20 A0pa u 371eMEeHMAPHBLIX YACHUY,.

Hyxnonnast moxens sinpa ['eitsenGepra—lBanenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anb(a-pacna. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIyYeHHE.

3aK0H paaMOaKTUBHOTO pacrnanga. PaawoakTuBHBIE u30TOMBI B Tipupoae. CBoicTBa
MOHU3HUPYIOLIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH HA KMBbIE OpraHu3Mbl. EcTeCTBEHHBIN
¢dbon m3nyuenus. [Jozumerpusi.



DHeprus CBSI31 HyKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

Snepubie peakuuu. Jlenenume u cuHTE3 sAAep. SnepHble peaktopbl. [IpoGiemsr
YOPaBISIEMOT0 TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE acCleKThl PAa3BUTHUS  SECPHOU
OHEPreTUKHU.

MeTtonbl peructpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

DyHIaMEHTAIBHBIE B3aUMOACUCTBUA. bapuoHbl, Me30HBI U JenTOoHBL. IIpencrasienue o
CranpmaptHoil Mmosenu. KBapk-riitooHHas MOZEIb aJpOHOB.

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

EnunctBo dusnyeckoil KapTUHBI MUpA.

TexHuuyeckue ycTpoiCTBa U TEXHOJIOTMYECKUE IIPOLIECCHI: JO3UMETP, Kamepa BuibcoHa,
AIEPHBI  pEaKTop, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paanoakTUBHOTO (OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue norioueHus 0eTa-yacTul aTllOMUHHAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3MKH.

Ortanbl  pa3BUTUS  acTpoHOMuUM. IlpukinagHoe W MHUPOBO33PEHYECKOE 3HAYEHHUE
actpoHoMuu. [IpuMEHUMOCTh 3aKOHOB (HU3UKU JJs1 OOBSCHEHUS MPHUPOABI KOCMHYECKHX
00BEKTOB.

Metoabl acTpoHOMHYECKUX uccaeaoBaHui. COBpPEMEHHbIE ONTUYECKHE TEJIECKOIIbI,
paznoTeNIecKombl, BHEaTMOC(hepHast aCTPOHOMHSL.

Bun 3Bé3anoro Heba. Co3Be3aus, spkue 3BE3/1bl, JIaHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. Conneuynas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTepUCTUKU. Jlmarpamma «CHEKTpajbHBIM Kjlacc —
CBETUMOCTbY». 3BE3/bl TJIABHOW OCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY AJIf
3BE3]] TIJIaBHOW  MOCjeNoBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
IIPEJICTaBJICHUS O IPOMCXOKAECHUH U 3Boony CosHIa U 3BE37. OTallbl )KU3HU 3BE3.

Mneunsrii [1yTe — Hama [NanakTuka. [Tonoxxenue u nmwxkenne Connia B ["anaktuke. Tumbt
rajJlakTUK. PannoranakTiuky u kBazapel. YEpHbIE NBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmupenue Bcenennoil. 3akon XaOOma. Pasz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.

MacmtabHas cTpykTypa Beenennoit. MetaranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus.

HaOnronenuss  3BE3gHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M € HCIIOJIBb30BaHHEM
KOMIIBIOTEPHBIX TPWJIOKEHUH I ONpEJENICeHUs IIOJIOKEHUsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311s1 CEBEPHOTO MOJYIIApHsl U IPKUE 3BE3/IBI.

Hab6monenus B reneckorn JIyHsl, TIaHET, TYMaHHOCTEH M 3BE3HBIX CKOTIJICHUH.

Du3nYecKHl MPAKTUKYM.

CrniocoObl u3MepeHus: pU3NUEeCKUX BEIMYMH C MCIIONIb30BAaHUEM aHAIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TpaHUI]
IIOTPELIHOCTEM.

[IpoBeeHNe KOCBEHHBIX U3MEPEHUM, UCCIEA0OBAHNHN 3aBUCUMOCTEHN (PU3UUECKUX BEITHYNH,
IpOBEpPKa IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paldoT, ONMHUCAHHBIX B TEMAaTHUYECKUX pasjenax
«Y4eHUYECKHI dKCIIEpUMEHT, J1a00paTOpHbIe paObOThI, MPAKTUKYM).

O0o0maroniee NnoBTOpeHUE.

O06oOmenne W cUCTEMaTHU3alvs  COJEp)KaHHWsS  pas3ienioB  Kypca «MexaHukay,
«MonexynspHas Qu3MKa ¥ TEPMOJUHAMUKA», «DIEKTpoanHamMHKa», «KoxeGaHHs M BOIHBIY,



«OCHOBBI clieUaNbHON TEOPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUH U aCTPOPUBUKI.

Ponp ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIUAIbHON WU
ITHYECKON cdepax IesTEIbHOCTH 4YeIOBEKa, pPOJib W MeCTO (U3UKH U aCTPOHOMHUHU B
COBPEMEHHOM HayuyHOIl KapTUHE MHpa, 3HAYCHHE OMHCATEIbHOW, CHCTEMaTH3UPYIOIIEH,
OOBSICHUTENIBHOM M MMPOTrHOCTHYECKON (DYyHKIHMIA (pu3ndeckoil Teopuu, poib HGU3NIECKON TeOpUn
B ()OPMUPOBAHUU MPEACTABICHUN 0 GU3NYECKON KapTHHE MHpa, MECTO (U3UYECKON KapTHHBI
MHUpa B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O IPUPOJIC.

MexnpeaMeTHbIe CBSI3H.

Wzydenne kypca pusuku yriayOnéHHOTO ypoBHS B 11 Kilacce OCYIIECTBISIETCS ¢ YIETOM
COJIEp)KaTEeNbHBIX MEXIIPEIMETHBIX CBfA3€M C KypcamMH MaTeMaTuKH, OHOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie  HOHAMUA, C6A3AHHBIE ¢  U3YYEHUEM  MEMO008  HAYUHO20
nO3HAHUA: SIBICHUE, HAy4YHbIM (akT, runore3a, (Qu3udeckas BEIUYHHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, MOJENb, U3MEPEHHUE, MOTPEIIHOCTH U3MEPEHUH,
U3MEpUTEIIbHBIE TPUOOPHL, I poBas J1adbopaTopus.

Mamemamuka: penieHre CUCTEMbl ypaBHEHHH. TpuroHomeTpuyeckue (QyHKIHH: CHHYC,
KOCUHYC, TAHI'€HC, KOTAaHTC€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKISCTBO. BEKTOpHI M WX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKIIUM.
[Tpu3Haky 0100Us TPEYTOIBHUKOB, ONIPE/ICIICHNE TUIOIIA U TUIOCKUX (Guryp U 00bhEMa Te.

Bbuonozua: snekrpuyeckue sBICHUS B KUBOW MPUPOJE, KojeOaTeNbHbIC IBUKCHHS B
JKUBOM  TIpUpOJAE,  DKOJOTUYCCKUE  PUCKA  TPU  TPOU3BOJACTBE  AJICKTPOIHECPIHH,
JJIEKTPOMArHUTHOE 3arpsi3HEHUE OKpPYXKarollel Ccpelbl, YIbTPa3ByKOBas JIUArHOCTHKA B
MEIHIIMHE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJIC.

Xumusa: CTpoeHHE aTOMOB W MOJIEKYJ, KPUCTAIIMYECKas CTPYKTypa TBEPABIX Ted,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKH, CIIEKTPAIBHBIN aHAIN3.

T'eozpaghusa: marHuTHBIE TIONIOCAa 3€MITH, 3aJIEKU MATHUTHBIX pyl, GOTOCHEMKA 3€MHOU
MMOBEPXHOCTH, ceiicmorpad.

Texnonozus: npuMeHEeHUE TOCTOSIHHBIX MAarHUTOB, SJIEKTPOMArHUTOB, AJIEKTPOJIBUTATEINb
Sxobm, reHepaTop TEPEeMEHHOTO TOKAa, WHAYKIMOHHAS Tiedb, JIMHHWH 3JIEKTpoIiepenad,
AIIEKTPOJBUTATENb, pajap, pPaaUONPUEMHUK, TEJIEeBU30p, aHTeHHa, TenedoHn, CBY-meusp,
yJIBTPa3BYKOBass JUATHOCTHKA B TEXHUKE, MPOSKIIMOHHBIA ammapar, BOJIOKOHHAs OITHKA,
conHevHas Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, S/IEPHAsI JHEPTeTUKA U HKOJIOTMUECKUE aCTIEKThI
€€ pa3BUTHSL.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A [TPOTPAMMBI 11O ®U3UKE HA YPOBHE
CPEJJHET'O OBIIEI'O OBPASOBAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yabTaThl OCBOEHUS yueOHoro npeamera «Dusmka» NOIKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlUi, MO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacliMpeHye >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IPOIIECCE Peau3alliid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATENIBHOMN 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IPaKIaHCKOr0 BOCIUTAHUS:
Cc(OPMUPOBAHHOCTHh TPAXKAAHCKON MO3UIMH OOYYArOIIErocss Kak aKTMBHOTO W OTBETCTBEHHOT'O
9JIeHa POCCUICKOr0 00IIeCcTBa;



IOPUHATHE TPAJULMOHHBIX OOLIEUYEIOBEUECKUX TIYMAaHHUCTUYECKMX M JE€MOKpPaTHYECKHX
IICHHOCTCI;

TFOTOBHOCTh BECTH COBMECTHYIO [ESTEIbHOCTb B MHTEpecax TIpakJaHCKOro OOILecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3aliy;

YMEHHE B3aUMOJICHCTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX QYHKLUMIMU U
Ha3HAuYCHUEM;

TFOTOBHOCTb K T'YMaHUTApHON U BOJIOHTEPCKOM J1€ATEILHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUNCKOM IrpaX1aHCKONW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHHUSIM POCCHICKHX YUYEHBIX B
obsactTu (HU3UKH U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OPMHPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAIlMI0 U NPUHUMATh OCO3HAHHBIC PEIICHHs, OPUCHTUPYSACH HA
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;
OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMBOTO OYIYIIETO.

ICTEeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, IMPHCYILIEro
bu3nyeckoil Hayke.

TPY/AOBOI0 BOCIIUTAHMA:

UHTEpeC K Pa3IM4HbIM cepam npodeccuoHanbHOM AeATeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOM W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynyuiell mnpodeccuu U
peaan30BbIBaTh COOCTBECHHBIC )KU3HEHHBIC IJIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpa3oBaHHIO B oOjactu (u3uKH Ha
HOPOTSKEHUH BCEH JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

cOPMHUPOBAHHOCTh  SKOJIOTMYECKOM  KyJIbTYpbl, OCO3HAaHHE TIJOOAJBHOIO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUTAaHUPOBaHME U OCYIIECTBICHHE ACUCTBUI B OKpYXarolleil cpelle Ha OCHOBE 3HaHMA Lesei
YCTOMYMBOTO Pa3BUTHSI YETIOBEUECTBA;

pacuIMpeHHe OIbITa JEATEIbHOCTH HKOJOTHYECKOW HalpaBIEHHOCTH Ha OCHOBE HMEIOIINXCS
3HaHUM 10 PU3HUKE.

LHEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
¢bu3nveckoil Haykw;

OCO3HAHWE IEHHOCTH HAyYHOW JesTeIbHOCTH, TOTOBHOCTH B IIpOIECCe H3YyYeHUs (GU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIE0BATEIbCKYIO AESITEIbHOCTh UHANBHUYaIbHO U B IPYTIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJornueckne geicTBUs:

CaMOCTOSITENNLHO  (OPMYJIMPOBATh M aKTyalU3UpoBaTh MmpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpEeNENATh UEIHU JACSITeIbHOCTH, 33/1aBaTh MMApAMETPhl U KPUTEPUHU UX JOCTUKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DH3NUECKUX SBIICHUSX;
pa3pabaTeiBaTh IUTAH pEIICHHS MPOOJIEMBbI C YYETOM aHalM3a UMEIOIIUXCS MaTepUalbHBIX U
HEMaTepUAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB LESM, OLICHUBAThH
PUCKH TOCTIEACTBUHN JACATEIHHOCTH;



KOOPJAMHHUPOBAaTh W  BBIIOJHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYyaJbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEUICHUH KU3HEHHBIX MPooIIeM.

Bba3zoBrble ucciaenoBarenbckue 1eliCTBHUS:

BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMU MTOHATHIMHI U METO/IaMU (PU3UYECKON HAyKU;
BJIAJICTh HaBbIKAMH Y4e€OHO-MCCIIeI0BATEIbCKON U TPOSKTHOM IEATETLHOCTH B 00JaCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pelIeHus 3aaad
(bu3MIeCKOro conepkaHusl, IPUMEHEHHUIO Pa3InYHBIX METOI0B TIO3HAHUS;

BJIAJETh BUJAMHU JCATEIBHOCTH [0 IOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIPETaLnH,
IpeoOpa3oBaHNI0 M IPUMEHEHUIO B DPA3IMUHBIX Y4YEOHBIX CUTYyallUsdX, B TOM 4MCIE IPHU
CO3JIJaHUHU YYE€OHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CJICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3ajauy, BHIABUIATh TUIIOTE3Y €€
pelIeHus, HaXOAUTh apryMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh [1apaMeTphbl
Y KpUTEPUU PEILICHUS;

AQHAJIM3UPOBATh IOJYUYEHHBIE B XOJ€ PELICHUs 3aJa4l Pe3yJIbTaTbl, KPUTUUECKH OLICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTENbHOM NEATEIHHOCTH, B TOM
YHCIIe IPH U3YYCHUH (PH3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh IePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEIHLHOCTH;

YMETbh MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BbIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAIbHbIE MOAXO0Abl U PEIICHMUS;

CTaBUTh MPOOIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Pa6ora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMU IMOJy4YeHUS HHPOpMAIK PU3NIECKOTO COACPKAHMS U3 UCTOUHUKOB Pa3HbIX
TUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHAINW3, CUCTEMATH3aLUI0 U HHTEPIPETALUIO
uH(pOpMaIIUU PA3IMYHBIX BUIOB U (JOPM MPEIACTABICHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIIONIb30BaTh CPEJICTBA MH(OPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKaTHUBHBIX M OPraHU3alMOHHBIX 3a/lad C COONIOJeHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30IacHOCTH, TUTUEHBI, PecypcocOepekeHus, MPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJEpkKaHUS B Pa3IMYHbIX (hopMaTax ¢ yd4€TOM Ha3HAUYEHUS
uH(pOpMallUl W LEJIeBOW ayIUTOpPUM, BBIOMpas ONTHUMAIbHYIO (OpMy IMpencTaBiICHUS U
BU3YaJIU3aliu.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKax (pU3UKHU U BO BHEYPOUHOH /€ATEIbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMIMKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HUCIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U UCTOIb30BaTh MPEUMYIIIECTBA KOMaHIHON U HHIUBUIYaIbHON pabOThI;

BBIOMPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX MAECUCTBUH € ydu€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATH EHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBISATh IUIAH JIEUCTBUM, pACHPENENSATh POJIU € YYETOM MHEHUH
YYaCTHHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBAaTh KayeCTBO CBOETO BKJa/Ja M KaXXJOTr0 y4acTHHKA KOMaHIbl B OOIIMH pe3yspTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLEHUBAaTh HJAEW C TMO3WLUUU HOBHU3HBL, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBIISITh MO3UTUBHOE CTPAaTErMYECKOE MOBEACHHUE B PA3IUYHBIX CUTYaLUAX, IPOSBISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA



Camoopranu3anus:

CaMOCTOSITENIFHO ~OCYIIECTBIIATH IO3HABATENIBHYIO JEATENbHOCTh B 00macTu (U3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIFHO COCTaBJATh IUIAH PEHICHHs pPACUYETHBIX M KAayeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOM paboThl ¢ YYETOM HUMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUI;

JIeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTb 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO W TPOSBICHUIO IPYAMIIMA B 00JacTH (U3HMKH, TTOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHbII MHTE/JIEKT:

JaBaTh OILICHKY HOBBIM CHUTYyallsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LETISIM;

BJIQ/IETh HABBIKAMHU TO3HABATENHHOM pedIeKCMH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUU U
MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YIHTaTOB U OCHOBAHUH;

UCIIOJIb30BaTh IPUEMBI pedIeKCHH JIJIsl OLIEHKHU CUTYallld, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PHUCKH U CBOEBPEMEHHO IPUHUMATH PEUICHHUS 110 UX CHIDKCHHIO,

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpouecce nocTukeHHs JIMYHOCTHBIX PE3yJbTATOB OCBOCHMSI MPOTrpamMMmbl MO (U3MKE s
YPOBHSI CpEIHEr0 00mero oopa3oBaHusi y OOYYAIOUIMXCS COBEPIICHCTBYETCS IMOIMOHAIBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIIOCOOHOCTh TOHUMATh CBOE JMOIIMOHAIBLHOE COCTOSHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOPETYJIMPOBAHNs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTH 32
CBOE TOBE/IEHUE, CIIOCOOHOCTh alaTUPOBATHCSA K 3MOIMOHAIBHBIM M3MEHEHHUSIM M TPOSIBIISAThH
THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpPEHHEN MOTHBAIMH, BKJIIOYAIOIIEH CTpEeMIIEHHE K JOCTHKEHHIO IIeJTH U yCIeXy, ONTUMU3M,
WHHUIIMATHBHOCTH, YMEHHUE JIEHCTBOBATH, NCXO/IS U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IMOHMMAaTh SMOIMOHAIBHOE COCTOSIHME JpPYyTUX,
YUUTBIBATh €TO MIPU OCYIIECTBICHHH OOIIEHNUs, CIIOCOOHOCTH K COUYYBCTBHUIO M COTIEPEKUBAHUIO;
COLMAIBbHBIX HAaBBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTpaMBaTh OTHOIIEHUS C JAPYTUMH
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3pemiaTh KOH(IUKTHI.

I[MPEAMETHBIE PE3YJIBTATEI

K xonity obydenus B 10 Knacce npenMeTHbIC pe3yJabTaThl Ha yTrIyOJEHHOM YpPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

MOHUMATh POJIb (PU3UKUA B SKOHOMHUYECKOHN, TEXHOJIOTHUECKOM, IKOJIOTHUECKOU, COUATLHON 1
ATHUYECKON cdepax NesTeTbHOCTH 4YeJIOBeKa, Poib U MECTO (PM3UKH B COBPEMEHHOUW Hay4YHOU
KapTHUHE MHpa, 3HAYCHHWE OMNHUCATEIBHOW, CHCTEMaTU3UPYIONIICH, OOBSICHUTEIBPHOU U
MPOTHOCTUYECKOW (QYHKIHMH (U3MUECKON TEOPUU — MEXaHHKH, MOJICKYJSpHON (U3NKu u
TEPMOJMHAMUKH, poJib (U3NYECKON Teopur B (HOPMUPOBAHUM MPENICTaBICHUN O QU3NUYecKOn
KapTUHE MUPA;



pasinyaTth yCIOBHUS HPUMEHUMOCTH MoOJAelIeH (U3HYECKMX Tel M IPOLECCOB (SIBICHUIN):
UHepIanpHas cucteMa oTcuéra, abcoMOTHO TBEPHOE TeJIO0, MaTepuajbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOJHOE MaJeHHue, abCONIIOTHO yrpyras naedopmars,
abCoMOTHO ympyroe U aOCOJMIOTHO HEYHPYroe CTOJIKHOBEHHUS, MOJEIHM ras3a, XHIKOCTH W
TBEPAOro (KPUCTAIJIMUECKOro) Teja, WIeadbHbI Ta3, TOYEUHBIH 3aps], OAHOPOJHOE
ANEKTPUYECKOE I10JIE;

pasinyath ycioBHs (IpaHMLbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOImuit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHWYCHHOCTH HCIOJIB30BAHUS YACTHBIX
3aKOHOB;

aHATM3UPOBAaTh M OOBSICHATH MEXaHHYECKHE MPOIECChl M SBJICHUS, HCIOJNb3YysS OCHOBHBIC
IOJIOKEHHUS W 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTb MEXAHHYECKOI'O JBHUXKEHUS, (OPMYIIbI
KMHEMATUKH PABHOYCKOPEHHOTO JBIKCHMs, TNpeoOpazoBaHust [amwies I CKOpPOCTH U
nepeMenieHysi, 3akoHbl HbrOTOHA, MPUHLIMII OTHOCHUTENBHOCTH ['anmmies, 3aKOH BCEMHPHOIO
TATOTCHUS, 3aKOHBI COXPAHEHUS HUMITYJIbCa U MEXaHMUYECKOW SHEPIUH, CBSI3b PabOTHI CHIIBI C
U3MEHEHHEM MEXAHWYECKOM SHEepruM, YCJIOBUS pPAaBHOBECHsl TBEPAOro Tea), MPU 3TOM
UCIIOJIb30BaTh MaTEMATUYECKOE BbIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUSI MPUMEHHUMOCTHU
(bu3nueckux 3aKOHOB: IpeoOpa3zoBaHuMi ['anuies, BTOPOro M TpeThero 3akoHOB HbroToHa,
3aKOHOB COXPaHEHUsI UMITYJIbCa U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHaAJIM3UPOBATh U OOBACHATH TEIJIOBbIE MIPOLIECCHI U SIBIECHUS, UCII0JIb3YS] OCHOBHBIE IOJIOXKEHUS
MKT u 3aK0HBI MOJEKYJIAPHON (PU3UKU U TEPMOJUHAMUKHU (CBS3b JIaBJICHUS UI€aIbHOIO ra3a co
CpeHEN KMHETHUYECKON PHEPTUel TEIUIOBOIO JBMKCHMS U KOHLICHTPALMEN €ro MOJIEKYJI, CBA3b
TEMIIEPATYpPbI BEIIECTBA CO CPEIHEN KNHETUUECKON SHEPruel TEMIOBOro IBUKEHUS €ro 4acTull,
CBAA3b JIaBJICHUS MJICATBHOIO I'a3a ¢ KOHLEHTPALMEH MOJIEKYJ U €ro TEMIIEpaTypoi, ypaBHEHHE
MenneneeBa—Knanelipona, mHepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUs DJHEpPIUM B
TEIUIOBBIX IIpOIeccax), NPU 3TOM HCHOIb30BaTh MAaTEMAaTHYECKOE BBIPAKEHHE 3aKOHOB,
yKa3bIBaTh yCJIOBHS IPUMEHUMOCTU ypaBHeHUs1 MenneneeBa—Kuanelipona;

aHAJIM3UPOBaTh U OOBACHATH SJEKTPUYECKUE SIBJICHUS, UCIOJb3Ys OCHOBHBIC MOJOXKEHUS U
3aKOHBI DJIEKTPOJUHAMHUKHU (3aKOH COXpaHEHMsI 3JEKTPUUYECKOTo 3apsja, 3akoH Kyiona,
NOTEHLIUAIBHOCTD JIEKTPOCTATUUECKOTO TOJIsI, IPUHLUI CYNEPIIO3ULIUHN dIEKTPUUECKUX OJIEH,
IPU 3TOM YyKa3bIBasi YCJIOBUS NPUMEHHUMOCTH 3akoHa KylloHa, a Takke MPaKTHYeCKH Ba)KHbIE
COOTHOILIEHUS: 3aKOHBI OMa AJIs ydacTKa LENH U JUIS 3aMKHYTOM 2JIEKTPUUYECKOHN LENH, 3aKOH
Jxoyns—Jlenna, npaBuna Kupxroda, 3akonsr @apanues s 2JIEKTPOIU3a);

OIHUCBIBATh (PU3MUECKUE MPOLIECCH] U SBJIECHUS, UCIOJIb3YsI BEIMUUHBI: TIEpeMEleHHEe, CKOPOCTb,
YCKOpEHHUE, UMITYJIbC Tella U CHCTEMbI Tel, CHJIa, MOMEHT CHWJIbI, JaBJI€HHUE, MOTEHIMaIbHAs
SHEPrus, KUHETUYECKasi SHEPIHsl, MeXaHU4YecKasi SHeprus, padoTa Cuibl, HEHTPOCTPEMHUTEIHHOE
YCKOpEHUE, CUJIa TSKECTH, CUjla YIIPYTOCTH, CHJIa TPEHHSI, MOIIIHOCTh, SJHEPT sl B3aUMOIEHCTBUS
Tesa ¢ 3eMiiéil BOM3H €€ OBEPXHOCTH, SHEPTUs yNpyroi JedopMaluu MpyKHUHbI, KOJTUIECTBO
TEIUIOThI, a0COJIOTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMHUKE, BHYTPEHHSS SHEprus
U/1ealbHOTO OJTHOATOMHOTO ra3a, paboTa MIeaIbHOTO ra3a, OTHOCUTENbHAs BIaXKHOCTh BO3/yXa,
KII/I naeansHOro TEIIOBOTO ABUTATENIA; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
10JI, HANpsDKEHHOCTH IIOJISI TOYEYHOTO 3apsifa WM 3apsHKEHHOIO Iapa B BakKyyMe U B
JUDJIEKTPUKE,  MOTEHUWAald  JJIEKTPOCTaTUYECKOrO0  MOJsA,  Pa3HOCTh  ITOTEHIMAJIOB,
IIEKTPOJIBMIKYINAs CHJIA, CHJIA TOKA, HANpPSKEHHE, MOLIHOCTh TOKA, IEKTpUYECcKass EMKOCTh
IIJIOCKOTO KOHJIEHCATOPa, COIPOTHUBIICHUE YUACTKA IIENU C MTOCJIEI0BATEIbHBIM U MMAPALIEIbHBIM
COEIMHEHUEM PE3UCTOPOB, SHEPT U MIEKTPUUYECKOTO 10JIsI KOHAEHCATOPA;

OOBSACHATH OCOOCHHOCTH TMPOTEKaHWs (PU3UYECKUX SBJICHHUM: MeXaHHMYeCKOoe JIBH)KEHUE,
TEIUIOBOE JIBIDKEHHE YAacCTHIl BEILIeCTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE JBHKEHHE,
mubdy3na, ucnapeHue, KUNEHHWE U KOHJEHCAllMs, I[UIaBJIeHHe U  KpUCTaJUTU3alus,
HAIpPaBJIEHHOCTh TEIJIONEPENayy, 3JEKTPU3alUs TeJl, SKBUIOTEHLUUAIBHOCTh IOBEPXHOCTU
3apsKEHHOT0 IPOBO/IHUKA,

IOPOBOJUTH HCCIIEZOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JApPYrod ¢
HCIOJIb30BaHUEM TMPSAMBIX H3MEPEHHUM, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATh



pe3yNbTaThl MOJYYEHHOW 3aBHCUMOCTH (DU3MUECKMX BEJIWYMH B BUAE TIpaduUKOB ¢ Y4YETOM
a0COTIOTHBIX TMOTPEITHOCTEN H3MEPEHUH, IeTIaTh BHIBOABI IO PE3yIbTaTaM HCCIIEIOBAHUS;
MPOBOJAUTH KOCBEHHBIE U3MEPEHHS (PU3UUYECKUX BEIMYUH, NMPH 3TOM BBIOMPATH ONTUMANbHBIN
METOJI W3MEPCHHS, OICHUBATh aOCONIOTHBIE M OTHOCHTEIBHBIC MOTPEIIHOCTH TPSIMBIX U
KOCBEHHBIX U3MEPEHHIA;

MPOBOJIUTH OMBITHI IO TPOBEPKE MPEIIOKEHHON THUIOTE3bl: IUIAHUPOBATH JKCIIEPUMEHT,
co0uparh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YyIbTaThl U JeNaTh
BBIBOJ] O CTaTyCe MPE/I0KEHHON THUIIOTE3HI;

coOnroaaTh mpaBuiia 0€30IacCHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUN B paMKax y4eOHOTO
AKCIIEPUMEHTA, MPaKTUKyMa W Yy4eOHO-HCCIIEIOBATEIbCKOM U TMPOEKTHOW MACSTEIBHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyAOBAHNUS;

pemats pacu€THBIC 3aJla4dl C SIBHO 33/IaHHON M HESBHO 3aJIaHHOW (PM3UYECKOW MOJETBIO: Ha
OCHOBaHMHU aHallM3a YCIOBUS OOOCHOBBIBATH BBIOOD (PHU3MYECKOW MOJIEIH, OTBEyarolei
TpeOOBaHUSM 3a/la4l, TPUMEHATH (POPMYJIBbI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
buznyecKux TEOpHl MpU HCIOJB30BAHUM MaTEMaTHYEeCKHMX METOJOB peIIeHHs 3ajad,
MPOBOJUTH Pacy€Thl HA OCHOBAaHUM HWMEIOIIMXCS JAHHBIX, aHAJU3UPOBATH PE3yIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YUETOM IMOJIyYeHHBIX PEe3yJIbTaTOB;

peuiaTh KauyeCTBEHHbBIC 3aJlauu, TpeOyrolue MPUMEHEHUsl 3HAHUM M3 pa3HbIX pa3liesioB Kypca
bu3nky, a TakkKe MHTETpallMd 3HAHUM U3 JIPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO LHUKIIA!
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY paCCyXJCHHUH C ONOpOHM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIOJI30BAaTh TEOPETUYECKUE 3HAHUS JJisi OOBSCHEHUS OCHOBHBIX MPHHIIMIIOB pPadOTHI
M3MEPUTENIbHBIX TPHUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;
MPUBOAUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAJIM3UPOBATh W OIICHUBATH IIOCJIEACTBUS OBITOBOM W MPOU3BOJCTBEHHON JESITEIBHOCTH
YeN0BeKa, CBA3AHHON C (DU3MUECKUMHU MPOILIECCaMU, C MO3UINI IKOJIOTHYECKOW 0e30MacHOCTH,
MPEACTABICHUI O paIllMOHAIIBHOM MPHUPOIOIOIH30BaHUM, a TAaKXKe PasyMHOM HCIOJIb30BAHUU
JTOCTHIKEHUI HayKU U TEXHOJOTUH ISl JabHEHIIIET0 Pa3BUTHS YEIOBEYECKOTO OOIIECTRa;
MPUMEHATh pPa3u4Hble CHOCOO0bl pPaboThl ¢ uHOpMaluend ¢(U3HNYECKOTO COIEPKaHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTUM, TMPH 3TOM HCIOIB30BaTh
COBpEeMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU JUIsl TIOUCKA, MepepabOoTKH U TPEAbsIBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJISPHON WHGOpMAIMU, CTPYKTYpUPOBAHHUS H HMHTEpIpETalnu
uHpopMaIMK, TONYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAJIM3UPOBATh
MoJTy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OpMAIUK;

MPOSIBIISATE OPraHU3AIMOHHBIE W TIO3HABATENbHBIE YMEHHSI CaMOCTOSTEIHHOTO MPHOOpETEeHUs
HOBBIX 3HAHUH B MIPOIIECCE BHITTOJIHEHUS TPOSKTHBIX M YUYEOHO-UCCIIE0BATEIHCKUX Pa0doT;
paboTaTh B TpYyIIE C KCIOJHEHHWEM pPa3jMYHbIX COIMAIBHBIX pOJIeH, TJIAaHUPOBATh PadOTy
TPYIIIBI, PAllMOHATIBHO PACIPEACTATh NEATeIbHOCTh B HECTAHJAPTHBIX CHUTYalUsIX, aJeKBaTHO
OIICHUBATh BKJIA] KaX/I0TO U3 YUACTHUKOB TPYIIHI B PEIICHUE PacCMaTPUBAEMON TPOOIIEMBI;
MPOSIBJIATE MOTHUBAIMIO K Oyaymied mpodecCHOHATBbHON MeATEeIbHOCTH MO CHEIUaTbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

K xonny oOyuenus B I1 kaacce npeaMeTHbIE pe3ysbTaThl HAa YIrIIyOJEHHOM YpOBHE JOJKHBI
oTpakaTb CHOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

MOHUMATh POJIb (PU3UKK B HIKOHOMUYECKOM, TEXHOJOTHYECKOW, COIMATBbHOM M AITHUYECKOM
cdepax nesTeIbHOCTH YeJIOBeKa, POib U MECTO (PM3UKU B COBPEMEHHOW HAyYHOH KapTHHE MHUpA,
pOJIb aCTPOHOMHMHM B TPAKTUYECKON JEITEIBHOCTH 4YEJIIOBEKa M JAJIbHEWIIEM Hay4HO-
TEXHUYECKOM DPa3BUTHH, 3HAYCHHE OMHUCATENBbHOM, CHCTEMAaTU3UPYIOUIeH, O0OBSICHUTEIBHON U
MPOTHOCTHYECKON (QDYHKIHI (DU3UIECKON TEOPHH — DIIEKTPOJUHAMUKH, CHEIUATBLHON TEOpUHr



OTHOCHUTEIILHOCTH, KBaHTOBOW (u3uku, ponb (uU3Mdeckor Teopur B (OPMHUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE;

pa3nuyath yCIOBHUS NPUMEHUMOCTH Mojeield (U3MYECKHX Tel M TPOLECCOB (SIBICHUIN):
OJIHOPOJHOE JJIEKTPUYECKOE W OJHOPOAHOE MArHUTHOE IIOJIsl, TapMOHUYECKUE KojeOaHus,
MaTEeMATHYECKUN MAATHUK, HWJCAIbHBIA TPYXHUHHBIH MAasSTHUK, TapMOHHYECKHUE BOJHBI,
ujeanbHbll KoNebaTeabHbId KOHTYp, TOHKas JIMH3a, MOJENel aromMa, aTOMHOrO sjapa U
KBAHTOBOM MOJICIIH CBETA;

pa3iauyath ycloBUsl (TpaHUIbl, O0JACTH) NPUMEHHUMOCTH (U3MUYECKUX 3aKOHOB, MOHHUMATH
BceoOImuit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAHWYCHHOCTH HCIOJIB30BAHUS YACTHBIX
3aKOHOB;

AHATM3UPOBATH U OOBSCHATH JECKTPOMATHUTHBIC MPOILECCHI U SIBJICHUS, UCIOJIb3YsI OCHOBHBIC
MOJIOKEHUS U 3aKOHBI JJIEKTPOJMHAMHUKUA W CHEIUAIBbHON TEOPHUH OTHOCHUTEIBHOCTH (3aKOH
COXpaHEeHHs SJIEKTPUYECKOro 3apsna, cuia Amiepa, cuia JlopeHna, 3aKoH 3JIeKTPOMarHuTHON
MHAyKIuY, npaBwio Jlenua, cBsa3p D/IC caMOMHIYKIIMU B 3JIEMEHTE SJIEKTPUUYECKOM LIEMH CO
CKOPOCTBIO HM3MEHEHHs CHJIBI TOKAa, IIOCTYJIaThl CHEHUAIBHON TEOPHH OTHOCHUTEIBHOCTH
OUHIITeHA);

aHATM3UPOBAaTh M OOBSICHATH KBAaHTOBBIC TIPOLIECCHl W SIBICHUS, HCIIONB3Ys ITOJOKEHUS
KBaHTOBOH (u3uku (ypaBHeHHe DHIITEHHA s hoTorddeKTa, MepBblii U BTOPOM MOCTYIAThI
bopa, mnpuHIMI COOTHOIICHUs HeompenenéHHocTel ['ei3eHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO M MAacCOBOTO YHCEN W SHEPruU B SACPHBIX PEAKIUAX, 3aKOH PaJMOaKTUBHOTO
pacriana);

OMKCHIBATh (PU3UYECKHE TMPOLECChl M SBICHUS, WCIONb3YSd BEIMYUHBL: HANPSHKEHHOCTH
AIIEKTPUYECKOTO TIOJISA, TOTEHIMAN JJIEKTPOCTATHYECKOTO IO, Pa3sHOCTh MOTEHIMAJIOB,
ANEKTPOABIKYIIAST CUJIAa, MHIYKIUS MarHUTHOTO TIOJsl, MAarHUTHBIA TOTOK, CHiia Amrepa,
WHAYKTHBHOCTB, OJJIGKTPOJBIDKYINAS CHJa CAMOWHIYKIMHM, DSHEPTHS MAarHUTHOTO IIOJIS
MPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJILC, TIOJHAS HEPIHsl, SHEPTUs MOKOs CBOOOJIHOMN
YaCTHUIIBI, SHEPTUS H UMITYJIbC (POTOHA, MACCOBOE YHCIIO | 3apsij Spa, SHEPTHS CBSI3H Spa;
OOBSACHATH OCOOCHHOCTH NPOTEKaHUS (PUINYECKUX SBICHHUM: SJIEKTPOMArHUTHAsS HHIYKIUS,
CaMOMHIYKITUS, pPe30HaHC, HHTEp(EpEeHIINs BOIH, AU(PaKIUs, JUCIIEPCHs, TIOJIHOE BHYTPEHHEE
oTpaxkeHue, Gporoanekrpuueckuit a¢ ekt (horoaddexr), anbda- u 6era-pacnasl saep, ramma-
U3JIydeHue saep, GU3ndecKrue MPUHIIMIBI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

OTIpeIeNIATh HAMpaBlIeHWE MHAYKIIUA MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIepa u
cuibl JIopeHiia;

CTPOUTH U300paKEHUE, CO37]aBaeMOe TUIOCKUM 3€pPKaioM, TOHKOHM JTIMH30#, U pacCUUTHIBAThH €T0
XapaKTePUCTHUKU;

MPUMEHSTh OCHOBOIIOJIATAIOIINE AaCTPOHOMHUYECKHE MOHSATHS, TEOPUHM U 3aKOHBI JUIsl aHANU3a U
00BsiICHeHUST (PU3MYECKHX MPOIECCOB, MPOMCXOIIMNX B 3BE3HAX, B 3BE3AHBIX CHUCTEMax, B
MEXTaJITaKTHUECKOM cpefie; IBUKEHUsI HeOECHBIX Tell, SBOJIIOLINY 3BE3]] U BeenenHoi;

NIPOBOJUTH HCCIICOBAaHUE 3aBHCUMOCTEH (PH3MUECKUX BEIWYMH C HCIIOJIB30BAaHUEM MPSIMBIX
WU3MEpPEHH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYYCHHOUN
3aBUCUMOCTH (PM3MUYECKHX BEIMYHMH B BHIE TpadUKOB ¢ y4€TOM aOCOIOTHBIX MOTPENIHOCTEH
WU3MEPEHUI, IeNaTh BEIBOJIBI 10 PE3yIbTaTaM UCCIICIOBAHHS,

MIPOBOJIMTH KOCBEHHBIC U3MEPEHUS (PU3UYCCKUX BEJIUYHH, TIPU ITOM BBIOUPATH ONTHMATLHBIN
METOJT W3MEpEHHUs, OIEHUBATh aOCONIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH TMPSMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOAWTH OMBITHl MO TMPOBEPKE MPEIIOKEHHOW THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT,
COOMpaTh IKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHAJIM3UPOBAThH TOJTYYCHHBIC PE3yIbTaThl U JeTaTh
BBIBOJI O CTaTyCe MPEIOKEHHON TUITOTE3HI;

OIMCHIBATH METOJIBI TIOJyUEHUS HAYYHBIX aCTPOHOMUYECKIX 3HAHUM;



coOo1aTh TpaBuiIa 0€30MacHOTO TpyAa MPHU MPOBEACHUU HMCCICIOBAHUN B paMKaxX y4eOHOTO
HKCIIEPUMEHTA, MPAKTHKyMa U Yy4eOHO-HCCIENOBATEIbCKOM M TPOEKTHOW JEATEIBHOCTU C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyAOBaHNUS;

pemiath pacu€THbIE 3a/a4d C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3MUECKOW MOJIENbIO: Ha
OCHOBaHMHM aHajM3a YCJIOBUS BBIOMpATh (PU3NYECKHE MOJIEIH, OTBEYalou[ue TpeOOBaHUSM
3aJa4, TPUMEHSTH (POPMYJIIBbI, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIAThI (PU3UYECKUX TEOPHUN MPU
MCIOJIb30BAaHUU MAaTeMaTHYeCKUX METOJOB PEIlIeHUs 3a]a4, MPOBOAUTH PacYEThl HA OCHOBAHUU
UMEIOIIMXCSA JAaHHBIX, aHAIW3UPOBATh PE3yNbTaThl U KOPPEKTHPOBATh METOJBI PELICHUS C
y4ETOM TOITYYCHHBIX PE3YJIbTATOB;

pemath KayecTBEHHBIE 33/1a4M, TPeOYIOIIMe NPUMEHEHUs 3HAHMHM W3 Pa3HBIX pa3JelioB Kypca
bu3nky, a Takke MHTETpallMd 3HAHUM M3 JPYTHX MPEAMETOB €CTECTBEHHO-HAyYHOI'O LHUKIIA!
BBICTPAaWBaTh JIOTUYECKYIO IICTIOYKY pAacCyXIE€HUH ¢ ONOpoil Ha W3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

UCTOJIb30BAaTh TEOPETUYECKUE 3HAHUSA JUII OOBSCHEHHS OCHOBHBIX MPHHLMIOB pabOTHI
W3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;
NPUBOIUTH TPUMEPHI BKJIaZa POCCHICKHIX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AaHAJM3UPOBAaTh W OLEHHUBATH IIOCIEJCTBHS OBITOBOM W TPOM3BOJCTBEHHOW JEATEIHHOCTH
YeN0BeKa, CBA3AHHON ¢ (DU3MUECKUMHU MPOILIECCaMU, C MO3UINI IKOIOTHYECKOW 0e30macHOCTH,
NPEICTAaBICHUN O PAIMOHAIBHOM TPUPOAONOIB30BAHUH, a TAKXKE PasyMHOM HCIOJIb30BAHUU
JTOCTHKEHUI HayKU U TEXHOJIOTUH /ISl JalibHEHIIIero pa3BUTHUS YEIIOBEUECKOro 00IIeCcTBa;
NPUMCHSTh pPA3JIMYHBIE CIIOCOOBI PA0OTHI ¢ HWHQpOpPMAIUEH (U3UUECKOTO COACPKAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH, IMPH 3TOM HUCIOIB30BaTh
COBpPEMEHHBbIE WH(OPMAIIMOHHBIE TEXHOJOTUU ISl TIOMCKA, MEepepabOoTKH M TPEIbSBICHUS
y4eOHOM ¥ HAy4YHO-TIOMYJISpHON uWHGOpMalMU, CTPYKTYpPUPOBAaHHUS ¢ HHTEpIpeTaluu
uHPOpPMALIUK, TIONyYEHHOH W3 pPa3NWYHBIX HMCTOYHUKOB, KPUTHUECKH AHAIM3HPOBATH
MoJy4aeMyro HH(POPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(POPMAITUH;

HPOSIBJIATH OPraHU3AIMOHHBIE M TO3HABATENIbHBIE YMEHHsSI CaMOCTOSATENBHOTO NMPHOOpETeHUs
HOBBIX 3HAHHH B MPOIIECCE BHIMTOTHEHHS MTPOSKTHBIX U Y4€OHO-MCCIIeI0BATEIBCKIX PadoT;
paboTaTh B TpyMIe C HCIOJHEHHWEM pAa3JIMYHbIX COLMAIbHBIX POJIEH, IIaHUPOBaTh PabOTy
TPYIIIBI, PalMOHATIBHO PaCIpeNeNiTh JACATEIbHOCTh B HECTAHIAPTHBIX CHUTYAIUsX, a/IEeKBATHO
OLIEHUBATh BKJIAJ] KAXKJA0T0 U3 YYaCTHUKOB I'PYMIIbI B pEILICHUE paccMaTprUBaeMoil MpooIieMsl;
NPOSIBJIATE MOTHBAIMIO K Oyaymiei mpodecCHOHAIBHOW NESTeTbHOCTH IO CIEHUAIBHOCTIM
(U3UKO-TEXHUYECKOT0 MPOoPuIIs.
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Paznen 7. OBOBIIAIOLIEE TIOBTOPEHUE
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NesTeIbHOCTH, IPUOOPETEHHOTO NMPH U3ydeHuH Kypca ¢pusuku 10 — 11
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Hroro no pazneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

‘ IHHOYPOYHOE IINTAHUPOBAHHUE



10 KJIACC |

Ne Tema ypoka KonnuectBo yacoB [Hara DNEeKTPOHHBIE
/1 U3y4YeHUs npposbie
_— Bcero Koutponbnbsie [Ipaktnueckue JBYACHIA wagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypchl

®uznka — pyHIaMeHTallbHAs HayKa O IPUpOJIe 1

1
2  Hay4HbIif METOJ] TO3HAHUS U METO/IbI UCCIIEOBAaHUS (PU3UUECKUX sBIeHUNA 1
3  DKCHEpUMEHT U TEOpHUsl B IIpoliecce No3HaHus npupoasl. Habnronenue u 1

IKCIIEPUMEHT B (PU3UKE

4 CnocoObl u3MepeHus: PU3NIeCKUX BEITUUYUH 1

5  AOcomnoTHas U OTHOCHUTEIbHAS MOTPEITHOCTH U3MEPEHUN (PU3UUECKUX 1
BEJIMYUH

6 MopaenupoBanue B ¢pusuke. Ponb u MecTo ¢pusuku B popMUpOBaHUU 1
COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B MPAKTUYECKON JESTEIbHOCTH
Joen

7  Mexanuueckoe npuxxenue. Cucrema orcuera. OTHOCUTENBHOCTD 1

MEXaHUYCCKOI'O IBHKCHHA. prIMafl u 06paTHa$1 3a1a4u MCXaHHUKHU

8 Panmyc-BekTop MaTepuanbHON TOYKH, €70 MPOEKIIUU Ha OCH KOOPIMHAT. 1
Tpaexropus. [lepememnienue. CkopocTs. X mpoekiuu Ha OCH KOOPIUHAT

9 PaBHOMepHOE npsMoMHENHOe 1BuKeHue. ['paduueckoe onucanue 1
PaBHOMEPHOTO MPSIMOJIMHEHHOTO IBHKESHHUS

10 Cnoxenue nepemenieHuit u ckopocreil. Pemenune 3agau 1

11 HepaBHOMepHOE ABM>KEHHE. MTHOBEHHAs! CKOPOCTb. Y CKOpPEHHE. 1
[IpsimonuHeitHOe BUXKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12 TI'paduyeckoe onucanue NPSIMOIMHEHHOTO JIBMKEHHS C TOCTOSHHBIM 1
YCKOPEHUEM

13 CoOonHoe mageHue. Y CKOpeHne CBOOOIHOTO MaJeHUs. 3aBUCHMOCTh 1




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
/1 U3y4YeHUs ndposbie
_— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHU U UX rpaduKu
14 JIBmxeHue Tena, OpPOIICHHOTO MO YIIOM K TOPU30HTY 1
15 KpusonuneitHoe nqBuKeHUE. JIBUKEHUE IO OKPYKHOCTU. YTIIOBAs U 1
nuHeiHas ckopocTsk. [lepuoa u yacrota. LleHTpocTpeMuTenbHOE U MOTHOE
YCKOpEHUe
16 KonrponbHas pabota o teme "Kunemaruka" 1 1
17 Ilepssiif 3akoH HetoToHa. HepuanbHble cucteMsl oTcuéta. [IpuHnun 1
otHocuTenbHocTH ["anunes. HennepuuanbHbie CUCTEMBI OTCUETA
18 Cuna. PaBHonelicTByOMmas cuna. Bropoii 3akon HeroTona. Macca 1
19 BszaumoneiictBue Ten. Tperuii 3axon HeroToHa 1
20 IIpunuun cyneprno3uiuu cuil. Pemienne 3aa4 Ha IpUMEHEHUE 3aKOHOB 1
Hsrotona
21 3aKoH BCEMHMPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U 1
MHEPTHOM MacChl
22 Cwua TSHKeCTU U YCKOPEHHE CBOOOHOTO MaeHHUS 1
23 JIBuwkeHHe HEOECHBIX TNl U MX UCKYCCTBEHHBIX CITyTHUKOB. [lepBas 1
KOCMHUYECKasi CKkopocTb. 3akoHbl Kerutepa
24 Cwuna ynpyroctu. 3akoH ['yka. Bec tena 1
25 Cuna tpenus. [Ipupona u Buabl cuil TpeHus. J[BrkeHue B )KUJIKOCTH U 1
ra3e ¢ y4€TOM CHJIbI COIPOTUBIIEHUSI CPENIbI
26 JlaBnenue. ['mapocraruyeckoe nasienue. Cuiia Apxumesna 1
27 Ab6comoTtHO TBepaoe Teno. [locTynaTensHoe U BpaliaTebHOE ABHKEHHE 1




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
/1 U3y4YeHUs ndposbie
— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTellbHbIE
paboThI paboThI
pecypcbl
TBEP/OrO Tela
28 MOMEHT CHIIBI OTHOCHTEIBHO OCH BpaieHus. [Tinedo cuib 1
29 CoxxeHue cuil, IPUIIOKEHHBIX K TBepoMy Teny. LIeHTp TsbkecTu Tena. 1
YcnoBus paBHOBECHsI TBEpOro Tea. Buibl paBHOBeCHs
30 Pemrenune 3agau 1
31 KontponsHas padora o teme "Iunamuka. Ctatuka TBepa0ro Tena" 1 1
32 HWmmnynbc MaTepUaIbHOU TOUKH, CUCTEMBI MaTepUaIbHbIX TOUeK. LleHTp 1
Macc CUCTEMbl MaTepHallbHBIX TOueK. Teopema 0 IBUKEHUHU LIEHTPa Macc
33 HNmmnynbce cuiabl 1 U3MEHEHUE UMITYJIbCA TeNla. 3aKOH COXPaHEHMUSI 1
uMIysbca. PeakTuBHOE IBUKEHUE
34 MowmeHT uMItysbca MaTepuaibHoi Touku. [IpencraBnenue o coxpaHeHUH 1
MOMEHTa UMITYJIbCA B IIEHTPAJIbHBIX MOJISAX
35 Pemenne 3amau 1
36 Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM NiepemenieHnH. I'paduueckoe 1
npeJicTaBieHue padoThl CHIIbI. MOIIIHOCTD CHUJIBI
37 Kunernueckas sHeprus. Teopema 00 U3MEHEHUN KMHETUYECKOM SHEprun 1
MaTepUAIbHON TOUKHU
38 IloreHuManbHbIE U HEMOTEHLMANbHBIE CHIIBL. [loTeHIIManbHAs SHEPTUS. 1
Bropas kocMuueckas CKOpoCThb
39 Tperbst KocMHuUecKasi cKopocTh. CBsi3b paOOThl HETOTEHIIUAIBHBIX CHJI C 1
M3MEHEHHUEM MEXaHWYEeCKOM SHEPTrUU CUCTEMBI TeJl. 3aKOH COXpaHEHUS
MEXaHUYECKOM dHepruu
40 VYmpyrue u HEynpyrue CTOJIKHOBEeHUs. Y paBHeHrne bepHyrum st 1




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
/1 U3y4YeHUs ndposbie
_— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
WJI€aJbHOW KUJIKOCTH
41 KontponbHas pabota o Teme "3aKOoHbI COXpaHEHHUS B MEXaHUKE" 1 1
42 Pa3BuTHE NpPEICTABICHUN O IPUPOE TEIIOThl. OCHOBHBIE MOJOKEHUS 1
MKT. quddysus. bpoyHoBCcKOE 1BHKEHHE
43 Ctpoenue razoo0pa3HbIX, )KUIKUX U TBEPAbIX Tel. XapakTep ABMKeHus u 1
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
44 Macca u pazmepsl Mosieky (aromoB). KonnuectBo BemectBa. [loctrosanas 1
ABorazipo
45 Tewmneparypa. TemnoBoe paBHoBecue. [llkana Llenbcus 1
46 Pemrenue 3amau 1
47 WneanpHbli ra3. ['a30Bbie 3aKOHEI 1
48 VYpasuenue MenneneeBa-Kianeiipona. Pemmenue 3a1aq 1
49 Ab6comoTHas TeMmnepatypa. 3akoH JlanbroHa 1
50 M3ompormecch B HCATBHOM Ta3e ¢ TOCTOSHHBIM KOJTMYECTBOM BEIIESCTBA 1
51 TI'paduueckoe mpeacTaBIeHNUE H3OMPOLECCOB: H30TEPMa, U30X0pa, M300apa 1
52 OcnoBHoe ypaBHeHne MKT 1
53 Pemenue 3amgau 1
54  Cas3b aOCONIOTHOM TeMmepaTypbl TEPMOJINHAMHUYECKONW CUCTEMBI CO 1
CpeaHEel KHHETHYECKON SHEPrUe MOCTYIAaTeIbHOTO TEMIOBOTO JIBHKEHUS
e€ yacTull
55 OO06oOmenue u cuctemarusanus 3HaHui 1Mo Teme "OcrHoBel MKT"
56 KonrtponbHas padora o teme "OcHoBel MKT" 1 1




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE

/1 U3y4YeHUs ndposbie
_— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
57 TepmoauHamuueckas cucTema. 3alaHue BHEIIHUX ycaoBuit st T/ 1

cucreMbl. BHeminue u BHyTpeHHMe nmapaMerpsl. [lapamerpst T/I cuctemsl
KaK CpEJIHHME 3HAYEHUS BEIIMYUH, ONIUCBIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58 HyneBoe Hayano TepmoauHamMuku. Camornpoun3BosbHas penakcanus T]] 1
CHCTEMBI K TETJIOBOMY PaBHOBECHIO

59 Mopaenp uaeanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH 1
9TOU MOJEIN

60 Vpasuenue MenaeneeBa-Knaneiipona v BblpaykeHue 1J1s1 BHyTPEHHEH 1
SHEPTUU

61 BslpaxkeHue A1 BHyTPEHHEH 3HEPTUU OIHOATOMHOT'O MJ1€aIbHOIO rasa. 1
KBaszucraTinueckne 1 HECTaTHIECKUE TTPOLIECCHI

62 DnemenTtapHas paboTa B TepMOJMHAMUKE. Berurcienue paboThl 1o 1
rpaduky nporuecca Ha pV-1uarpaMme

63 Temnonepenaya kak cnocod M3MeHeHUs BHyTpeHHel sneprun T /1 1
CUCTEMBI 0€3 coBepIlIeHUs padOThI

64 KoHBekIMsl, TEIIONPOBOIHOCTD, U3ITyUEHHE 1

65 KonunuecTBo TemoThl. TenaoéMKoCTh Tena. Y aenbHast U MOJIsIpHas 1
TETIOEMKOCTH BELIECTBA. Y Ie/IbHAs TEIUIOTa CrOPaHuUs TOILUIMBA

66 Pacuér KoimuecTBa TETUIOTHI IIPH TEIUIONEpe1ade 1

67 Iloustue 06 agnadbarHom mporecce. [lepBblit 3aKOH TEPMOIMHAMUKH 1

68 KonnuecTBO TEMIOTHI U paboTa Kak Mepbl U3MEHEHUsI BHYTPEHHEH 1

sHepruu T/ cucrembl




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
/i WU3yYCHUS ndpoBbIC
— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
69 BTopoii 3aKOH TEPMOAMHAMUKH ISl PABHOBECHBIX 1 HEPABHOBECHBIX 1
nporeccoB. HeoOpaTuMocTs IPUPOTHBIX TPOIIECCOB
70 IlpunHnune! nerctBus TeroBbix MamuH. KITJ] 1
71 MakcumanpsHoe 3Hauenue KIT/. Hukn KapHo 1
72 Peurenue 3agau 1
73  DKOJIOTMUYECKUE aCTIEKThl UCIIOIB30BAHUS TETUIOBBIX JABUTATENICH. 1
TenoBoe 3arpsi3HeHUE OKPY KAOIIEH CpeIbl
74 Pemenue 3a1a4 1
75 O06o06menne u cucTemMaTu3ays 3HaHui 1o Teme ""TepMoanHaMuKa. 1
TennoBbie MauHb!"
76 KonTpoabsHas pabora o reme "Tepmonraamuka. TermioBbie MaiiHbI" 1
77 TIlapoobpazoBanue u KoHJeHcalus. McnapeHue u KureHue. Y IenbHast 1
TEII0Ta MapooOpPa30BaHUS
78 HacebieHnHble ¥ HeHACHIIIEHHbBIE TTaphl. KauecTBeHHAs 3aBUCUMOCTD 1
TUTOTHOCTH U IaBJIEHUS HACBHIIIEHHOTO Mapa OT TeMIepaTyphl, UX
HE3aBUCHMOCTb OT 00bEMA HACBIILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIEPATypbl KUTIEHUS OT AaBJICHUS B KHUIKOCTU
79 BiaxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIIAKHOCTD 1
80 Pemenue 3amau 1
81 Teépmoe teno. Kpucrannuueckue u amopdHbie Teaa. AHU30TPOMUS 1
CBOMCTB KPHUCTAIIIOB
82 IlnaBneHue W KpUCTAIUIH3AIMS. Y IeIbHAS TEIJIOTA TIABICHUS. 1

Cyb6numarust




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
/1 U3y4YeHUs ndposbie
— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
83 [Hedopmaruu tBEpaOTO Tena. Pactskenne u cxxarue. Casur. Moaynb 1
IOnra. Ipenen ynpyrux nehopmanuii
84 TemioBoe pacIMPEHUE KUIKOCTEN U TBEPABIX TEJl. AHTAPMOHU3M 1
TEIUIOBBIX KOJ€0aHUi 4acTHUl BEIIECTBA
85 IIpeoOpa3oBanue sHEpPTHH B (a30BBIX MEPEX01ax 1
86 VYpaBHeHHE TEIJIOBOTO OaaHca 1
87 Pemrenune 3agau 1
88 IloepxnoctHOe HaTsKeHue. KanwspHele sBienus. JlaBnenue moj 1
MCKPHUBJICHHON MOBEPXHOCTHIO kukocTi. @opmyna Jlamnaca
89 OO6oOuieHne U cucteMaTu3alys 3HaHU 10 Teme "ArperatHble COCTOSHUS 1
BeliecTBa. Pa3oBbie mepexoab”
90 KonrpomabHas padora o TeMe "ArperatHble COCTOSIHUS BEIECTBA. 1 1
da30BbIe IEPEXOBI"
91 Dnextpuzanys Te1 U e€ NposBIeHUs. DIeKTpuUueckuii 3apsa. J[Ba Buaa 1
NEKTPUUECKUX 3apsiioB. [IpOBOTHUKY, TUAIIEKTPUKU U TTOJIYTIPOBOAHUKU
92 DneMeHTapHBIN EKTPUUYECKUIA 3apsil. 3aKOH COXpPaHEHUS 1
IEKTPUYECKOTO 3apsia
93 BsaumopueiicTeue 3apsioB. Toueunsie 3apsasl. 3akoH Kynona 1
94 Pemenue 3a1a4 1
95 DOnexrpudeckoe mosne. Ero neiictBre Ha AIEKTPUYECKUE 3apsiabl 1
96 Hampsk€HHOCTH 3nekTprueckoro nois. [IpoOusrit 3apsan. JIunun 1

HaNpsHKEHHOCTH JIEKTPUUECKOro noiist. O THOPOJHOE SIEKTPUIECKOE 110JIe




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE

/i WU3yYCHUS ndpoBbIC
— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
97 TloTeHIMaANIBHOCTD JAEKTPOCTATUUECKOTO MOJsl. PAa3HOCTh MOTEHIIMATIOB U 1
HaTPsDKEHUE

98 [IloTeHuuanpHas 3HEPrus 3apsja B dJeKTpocratuueckoM nose. [lorennuan 1

SJICKTPOCTATUYCCKOI'O I1OJIA

99 C(CBs3b HANPSHKEHHOCTH TOJIS U PA3HOCTU TMOTSHIIMAIIOB ISt 1

SJICKTPOCTATUYCCKOI'O I10JIA

100 IMpuHIMI Cynepro3UIUH SJIEKTPUUECKUX MOIeH

101 Pemenue 3amau

102 Tlone Toueunoro 3apsaa. [longe paBHOMEPHO 3apsKeHHOH chephl

I

103 Ilone paBHOMEPHO 3apsHKEHHOTO Mo 00bEMY miapa. [Tone paBHOMepHO

BapHH(GHHOﬁ OECKOHEYHOH IIJIOCKOCTH

|

104 TIpoBOAHMKH B DJIEKTPOCTATUIECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3aps/I0B

105 JIupnekTpuKH U HOIXYHPOBOJHUKH B AJIEKTPOCTATUYECKOM I10J1e 1

|

106 Konnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD

IJIOCKOT'O KOHJACHCATOpa

107 IlapamnensHOE COeMHEHNE KOHACHCATOPOB

108 ITocaenoBarenpHOE COEAUHEHHE KOHACHCATOPOB

109 Dueprus 3apsHKEHHOTO KOHIEHCATOpa

110 Pemrenue 3amgau

111 JIBmwxeHwue 3apsHKEHHOM YaCTHUIIBI B OJTHOPOTHOM DJIEKTPUUECKOM IT0JIe

112 Pemrenue 3agau

IR

113 O6o0mieHre U CUCTeMAaTH3aIHs 3HAHHUI 10 TeMe "DIIeKTprudeckoe moie"




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE

/1 W3yYEHUS nhpoBEIE
_— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
—_— oOpasoBarenbHbIC
paboThI paboThI
pecypcbl
114 KontpoasHas pabota 1o tTeme "Dinekrpuyeckoe mosie" 1 1
115 Cuna toka. [TocTosiHHBIN TOK. Y CJIOBUS CYIIECTBOBAHUS MOCTOSSHHOTO 1
AJICKTPUYECKOTO TOKA
116 Hcrounuku Toka. Hampspxenue u 3/C 1
117 3axon Oma aJig ydacTKa [enu. DNEeKTPUIeCKOe COMPOTHBIICHUE 1

118 3aBHCHMOCTH CONPOTHBIICHUS OJTHOPOIHOTO IIPOBOHUKA OT €0 JUTMHBI U 1

Iiomanau MmoIepeIHoOro CCYCHUs

119 VYaensHOE cONpOTUBIICHHE BelecTBa. Pemenue 3a1a4y 1
120 TlocnenoBatenbHOE, TApAILICIBLHOE, CMEIIAHHOE COCTMHEHUE 1
"~ IIPOBOJIHHKOB

121 Pacuér pa3BeTBIEHHBIX IeKTpUUecKux 1enei. [Ipasmia Kupxroda 1
122 Pemrenwue 3amau 1
123 PaGora snexTpuyeckoro Toka. 3akoH [xoymns —Jlenna 1
124 Pemenue 3amgay 1
125 MourHOCTh 2JIEKTPUUECKOro TOKA. TeraoBasi MOIIHOCTh, BhIACIIeMas Ha 1
~ pesmcrope

126 Pemrenue 3amgau 1
127 3JIC u BHyTpeHHEE CONMPOTHUBIICHHE UCTOYHNKA TOKA 1
128 3axon Oma a1 OHOM (3aMKHYTOH ) SJEKTPUUYECKON 11eTn 1
129 Pemenue 3amau 1
130 MomHoCTh, HICTOYHHKA TOKA 1




Ne Tema ypoka

KonnuecTtBoO yacoB

paboThI

Bcero Kourtponbnbsie [Ipaktnueckue

paboThI

Jlara

U3y4YeHUs

DNEeKTPOHHBIE
U poBbIC
o0pa3oBaTesbHbIC

pecypcsl

131 KopoTkoe 3aMbIKaHHE

132 KonpaeHcatop B LIENU MMOCTOSIHHOTO TOKA

133 Pemenue 3amay

134 Pemenwue 3agau no Teme "[locTOSHHBIN 31eKTpUYecKuii TOK"

135 Pemenue 3agau o teme "[10CTOSHHBIN AIEKTPUIESCKUI TOK"

136 Pemenwue 3agad o Teme "IlocTOSHHBIN 3IEKTpUYeCKUl TOK"

137 O06o006menue u cucremMaru3anusa 3Haauil no reme "TlocTosTHHBII
ANEKTPUIECKUIN TOK"

RlRr|rRr]R]R]]-

138 KontpoabHas padota o teme "I1oCTOSHHBIN 3IEKTPUISCKUI TOK"

-

139 DnexTpuyueckasi MPOBOJUMOCTD PA3IMYHBIX BEIIECTB. DIEKTPUUECKUIA TOK
B MeTayiax. CBepXmpoBOIUMOCTb

140 DnekTpuuecKuil TOK B paCTBOPAX U PACILUIABAX JIEKTPOIUTOB. 3aKOHbI
®Dapazes 11 dIEKTPOIn3a

141 Dnextpuueckuii Tok B razax. [lnazma

142 Dnextpuueckuil Tok B Bakyyme. BakyyMHbIe TpuOOpEI

143 DnexkTpuuecKuii TOK B MOIYIPOBOJHHKAX

144 TlonynpoBOJHUKOBBIE TPHOOPHI

145 ®uznueckuil NpakTUKyM 1o TeMe "M3mMepeHune CUilbl TOKa U HaIpsKEHMS B

 IIenHM TOCTOSHHOTO TOKA MPH TIOMOIIY aHAIOTOBIX U IIU(POBBIX
U3MEPHUTENbHBIX TpuOopoB" 1K "3HaKOMCTBO ¢ IU(POBOIL JabopaTopueit
no ¢usuke. [Ipumeps! u3MepeHus: PU3NUECKUX BETUYUH MTPU TOMOIIU
KOMITBIOTEPHBIX JATYUKOB"

R~




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE
U3y4YeHUs udpoBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

_— Bcero Kourtponbnbsie [Ipaktnueckue
paboThI paboThI

146 ®uznueckuil npakTukyMm 1o teme "M3yueHue HepaBHOMEpHOro IBuxkeHus 1 1

C LIEJIbIO ONPEENIEHNsI MTHOBEHHOM ckopoctu"

147 ®uznueckuil NpakTUKyM 110 TeMe "M3mepeHne ycKkopeHus npu 1 1

IIPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBU’KEHMHU 110 HAKJIIOHHOM
mockoctu" unu "HcecnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU MPU
PaBHOYCKOPEHHOM JIBM>KCHHUU"

148 ®uznueckuit npakTukym no reme "M3mepenue yckopeHus: cBOOOIHOTO 1 1

nageHus" win "M3yuenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO"

149 ®uznueckuil npakTukyMm 1o teme "M3yueHue 1BUKEHUS Tela 10 1 1

OKPYHOCTH C IIOCTOSIHHOM MO MOy 110 ckopocThio" i "McecnenoBanue
3aBHCUMOCTH IepHoa 00palLIeHUss KOHMYECKOro MasiTHUKA OT €ro
napameTpoB"”

150 ®uznueckuit npaktukym no teme "M3mepenue paBHoaeicTByromeit cuiel - 1 1

IpU JIBHKEHUH OpycKa Mo HakJIOHHOM uiockocTu" miu "IIpoBepka
TUIIOTE3bl O HE3aBUCUMOCTH BPEMEHH JIBUKEHHUSI OpyCKa IO HaKIOHHOH
IUIOCKOCTH Ha 33/IaHHOE PACCTOSHUE OT €TI0 MacChl"

151 ®wuznueckuit npakTukyMm no teme "MccnenoBanue 3aBUCUMOCTH CUIT 1 1

YOPYTOCTH, BOSHUKAIOIIUX B IPYKMHE U PE3UHOBOM 00pas3lie, OT UX
nedopmaruu” unn "M3ydeHue IBUKEHHS CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTON yepe3 JErkuit 610k"

152 ®uznueckuit npakTukyMm no teme "M3mepenue ko3ppuuueHTa TpeHus no 1 1

© BeNMYHMHE yroBoro kodddunuenta 3apucumoctd Frp(N)" mwm
"HccnenoBanue ABMKEHUS OpycKa M0 HAKIIOHHOM MIIOCKOCTH C
nepeMeHHbIM Kodduientom TpeHus" win "M3ydenue ABMKEHUS rpy3a
Ha BaJly C TpeHHEM"




Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE

/1 U3y4YeHUs ndposbie
— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
153 ®uznueckuit npakTukyMm 1o teme "MccnenoBanue ycioBuid paBHOBECHS 1 1

TBEPJIOTO TeJ1a, UMEIOIIETo och BpaieHus" win "KoncrpyupoBanue
KPOHILITEHHOB U pacy€T cui ynpyroctu" win "M3ydenrne ycToiunBOCTH
TBEPAOIO TeJa, UMEIOIIETO MJI01aab ONOpHI"

154 ®uznueckuil npakTukyMm 1o teMe "M3mepenue ummysbca Tesa 1o 1 1

~ TopMo3HOMY IyTH" WiH "M3MepeHue CUIIbI TATH, CKOPOCTH MOJIENH
AIEKTPOMOOUIISI U MOIIHOCTH cuJIbl TSru" v "CpaBHEHHE U3MEHEHUs
MMITYJIbCA TeJla C UMITyJIbcoM cuiibl" wiu "HcciieoBanne coxpaHeHust
MMITyJIbCa IPH yIpyrom B3aumojencteun" uinm "M3mepenue
KMHETUYECKOW SHEPrUM Teja 110 TOPMO3HOMY ITyTH"

-
-

155 ®uznueckuil npakTukyMm no teme "M3yueHue u30TepMHUECcKOro npouecca

(peKOMEeH0BaHO UCTIONBb30BaHUe NU(POBOIi JTabopaTopun)" wim
"N3ydenue n3oxopHoro mpoiecca" win "HM3ydenne n306apHoro
npouecca" wiu "lIpoBepka ypaBHEHHUS COCTOSAHUS"

156 ®uznueckuit npakTukyMm no teme "M3mepenue yaenbHo# TemnoéMkoctu" 1 1

"~ wm "UccrenoBanue mpoiiecca ocTeiBaHus BemecTa" uinn "MccienoBanue
aaunabatHoro mponecca” win "M3ydyeHne B3auMOCBSA3H SHEPIUU
MEXXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U TEMIIEPATypbl KUIIEHUS
JKugkocren"

157 ®uznueckuil NpakTUKYM 110 TeMe "M3yueHne 3akoHOMEpHOCTEN 1 1

~ ucmapenwus kuakocTeil" unu "M3Mepenue ynenbHoOi TeMIOTHI IaBIeHUs
apaa" win "M3yuenue cBOWCTB HaCBIEHHBIX MapoB" win "HM3MmepeHue
abCOIIOTHON BIaKHOCTH BO3/yXa U OLIEHKA MacChl IapoB B MOMELIEHUH".
N3mepenne koduiirenTa HoOBEpXHOCTHOTO HATSKEHUS

158 ®uznueckuit npaktukym no teme "HabmroneHne npeBpalieHus SHepruu 1 1

3apsKEHHOT0 KOHJICHCATOPa B SHEPTUIO U3JIYyYEHUS CBETOANOIA" WIIH



Ne Tema ypoka KonnuectBo wacon [ara DNEeKTPOHHBIE

/i WU3yYCHUS ndpoBbIC
_— Bcero Kourtponbnbsie [Ipaktnueckue JBYACHIA uagp
— o0Opa3oBaTeNbHbIC
paboThI paboThI
pecypcbl
"N3yueHue npoTeKaHus TOKa B LIETIH, COACpKalel KoHaeHcaTop" win
"Pacmipenienenrie pa3HOCTU MOTEHLUATIOB (HANpPsKEHUs ) IPU
MOCJIEIOBATEILHOM COE€IMHEHUH KOH/IEHCATOPOB"
159 ®wusznueckuit npaktukym no teme "MccienoBanue cMeaHHOTO 1 1
coeuHeHus pe3ucTtopoB” uinm "M3mepenue yaenbHOro ConpoTUBICHUS
npoBoaHUKOB" K "MccienoBanrue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPSKEHUS ISl JIAMITBl HAaKaTuBaHUs "
160 ®uznueckuit npaktukym no teme "Habmronenue anekrponusa’ uim 1 1

"N3mepenue 3apsia oqHoBaJieHTHOro noHa" wiu "Hccnenosanue
3aBHCUMOCTH COIPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UIIH
"CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH Juoja"

161 PesepBHblil ypok. O000IIEHHE U CHCTEMATHU3alUs 3HAHUIM 110 TeMe 1
"Kunemartuka"

162 PesepBHbIil ypok. O000IIEHNE U CHCTeMAaTU3allks 3HAHUN TI0 TeMe 1
"lunamuka"

163 PesepBHbIil ypok. O000IIeHNE U CHCTeMAaTU3allis 3HAHUN TI0 TeMe 1

"CraTtuka TBEpa0TO Tena"

164 Pe3epBHbIil ypok. O000IIeHNE U CHCTeMAaTU3allls 3HAHUN TI0 TeMe 1

"3aKOHBI COXpaHEHUs B MEXaHUKe"

165 PesepBHbIil ypok. O000IIeHNE U CHCTeMAaTU3allus 3HAHUN TI0 TeMe 1

"OCHOBBI MOJIEKYJISIPHOKHUHETUYECKON TeOpUu"

166 PesepBHbIil ypok. O000IIEHNE U CUCTEMATHU3AIIHS 3HAHUM 110 TeMe 1

"Tepmoaunamuka. TerioBbsie MaIuHb!"

167 PesepBHbIil ypok. O000IIeHNE U CHCTeMAaTU3alls 3HAHUN TI0 TeMe 1

"ArperatHble cocTosiHU BemecTBa. Da3oBbie nepexoasr"”




Ne Tema ypoka

KonnuecTtBoO yacoB

_— Bcero Kourtponbnbsie [Ipaktnueckue
paboThI

paboThI

Jlara

U3y4YeHUs

DNEeKTPOHHBIE
U poBbIC
o0pa3oBaTesbHbIC

pecypcsl

168 PesepBHbIi ypok. O000IICHNE U CHCTEMAaTU3AINs 3HAHUN TI0 TeMe 1

"DnexkTpuueckoe moie"

169 PesepBHbIi ypok. O000IICHNE U CHCTEMATU3AINS 3HAHUN TI0 TeMe 1

"TTocTOSHHBIN 31EeKTpUYeCKUil TOK"

170 PesepBHbiii ypok. O000IIEHNE U cCUCTEMATH3aIs 3HaHU 110 Teme "Toku 1

B Pa3JIMYHBIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170

16

111 KJIACC

Ne Tema ypoka

KonuuectBo wacos

Jlara

n/m

Bcero Konrtponbuslie Ilpakruyeckue

paboThI

paboTs

N3Yy4YCHUA

DONEeKTPOHHBIE
(G poBbIC
oOpazoBaTenbHbIC

pecypcbl

none. ['mnoreza Amnepa

1  BsammojeiCTBUE MOCTOSTHHBIX MAarHUTOB U TIPOBOJIHUKOB C TOKOM. MarHuTHoOe

2 BekTop MarHUTHOW MHAYKIWH. [IpHHIMT Cynepro3UIINY MarHUTHBIX TTOJICH.

JIMHUY MarHUTHOW MHAYKIUH

w

MarauTHog€ I10J1e IMPOBOJHUKA C TOKOM. OmngIT BpCTCI[a

4  Cwuna Amrepa, e€ HaIIpaBJICHUE U MOJIYJTb

Pemenune 3agau

[Ipumenenue 3akoHa Amnepa. DJIeKTpOU3MEepUTENbHbIE TPUOOPHI

Cuna JlopeHiia, e€ HanpaBiI€HUE U MOAYJb. [[BH>KeHUE 3apsHKEHHOM YacTHUILIBI B
OAHOPOJHOM MAarHuTHOM II10JIC€

R~~~

8  Pemrenue 3agau




Ne Tema ypoxka

KonmaectBo 9acoB

Bcero Kontponbnbeie Ilpaktnueckue

paboThI

paboThI

Jlata

H3Yy4YCHUA

DIEeKTpPOHHBIE
UQPOBEIC
oOpa3oBaTeNbHEIC

pecypcsl

9 PaGota cuisl JlopeHiia

10 Pemenue 3agau

11 MarnwutHoe nosne B BemectBe. DeppoMarHeTHKy, apa- U JiaMarHeTUKN

12 OcHoBHbIe cBOMCTBA (heppoMarHeTHKOB. [IprMeHeHne GpeppoMarHeTuKoB

13 Pemenwue 3amay mo teme "Marautrsoe nose"

14 Pemenue 3amad no reMe "Marauraoe nose"

15 SIBneHue 31eKTPOMAarHUTHON MHAYKIMU. [I0TOK BEKTOpa MArHUTHOM MHYKIIUH

16 BJIC uHIyKIUH

17 3akoH sekTpoMarHuTHON HHAYKIuu dapaes

18 Buxpeoe anekrpudeckoe nose. Toku Dyko

19 DJIC uHAYKIMH B IBUKYIIUXCS TPOBOJHUKAX

20 Pemrenue 3amau

21 TlIpasuso Jlenra

22 I/IH,Z[YKTI/IBHOCTB. KaTYI_HKa HHAYKTHBHOCTHU B LCIIH IMTOCTOAHHOI'O TOKaA

23 SIBnenue camonHayKImH. DJ[C caMOMHIYKIIUH

24 3Hepr1/1${ MAarauTHOTI'O ITOJIA KaTyIIKH C TOKOM. 3HCKTpOMaFHI/ITH06 oJIC

25 Pemenue 3aga4

26 O0o00meHNe U CHCTeMaTH3alus 3HaHUI 10 TeMe "DIIeKTpoIMHaMHUKa"

27 KoutposbHas pabora 1mo teme "DaeKTpoauHaMuKa”

28 KomnebarenpHas cuctema. CBoOOHBIE KoJeOanus. ['apMoHnYeckne KoneOanus
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Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

H/H HU3YyUYCHUS u OBBbIC
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypchl

29 KuHeMaTHyecKoe M JUHAMHYECKOE OIMCAHUE KOJIeOaTeIbHbIX IBIKCHUM 1
30 Dueprernyeckoe onucanue. BoIBOI JUHAMHYECKOTO OMMCAHUS TApMOHUYECKHUX 1

KOJIeOaHUH U3 UX YHEPTreTUUECKOTO U KHHEMATHYECKOTO OIMCAHUS
31 Awmmuutyzaa u dasza KoacOaHmi 1
32 Tlepuon u yactoTta kosiebanuit. [Tepro Masibix CBOOOIHBIX KOJICOaHUI 1

MareMaTuyeckoro MasTHuka. [lepuoa cBOOOAHBIX KOJI€OAHU MTPYKUHHOTO

MasiTHUKA

33 3aryxarormue kosebanus. BeinyxneHHbIe KosebaHus. Pe3oHanc

34  ABTOKOJIEOAHUA

35 Pemenue 3a1a4

37 (Q06oO0IIEHNE U CUCTEMATU3ALNS 3HAHUM 110 Teme "Mexanuueckue KoieOanus"

38 DnekTpoMarHuTHBIC KojeOanus. KonebaTenbHbIi KOHTYp

1
1
1
36 Vpok-koH(pepeHnus "MexaHuuecKre KojicOaHHs B My3bIKaJIbHBIX HHCTPYMEHTaxX" 1
1
1
1

39  @opmyna Tomcona. CBsi3b aMILIUTYIbI 3apsifa KOHAEHCATOPA C aMILUIATY IO CHIIBI

TOKa B KoJIe0aTeIbHOM KOHTYPC

40 3akoH cOXpaHEHHs YHEPTHH B HJICAILHOM KOJICOAaTeTbHOM KOHTYpe 1

[

41 3aTyxanmHe OJICKTPOMArHUTHBIC KoJIeOaHMSI. BLIHy)KI[CHHI)Ie SJICKTPOMArHuTHBIC

KoJeOaHus

42 TlepeMeHHbIi TOK. Pe3ucTop U KOHIEHCATOP B IEMTH MIEPEMEHHOTO TOKa

43 KaTYIJ_IKa HHAYKTHBHOCTHU B LCIIU IICPEMCHHOT'O TOKa

44  3axon Oma myist SEKTPUIECKOH IeTH TIEPEMEHHOTO TOKa

[ I N N =N R S

45  MONIHOCTh MIEPEMEHHOTO TOKA. AMILTUTYTHOE U JCHCTBYIOIIEEe 3HAUCHUE CHITBI




Ne Tema ypoxka

KonmaectBo 9acoB

TOKa U HAIIPAKCHUS

Bcero Kontponbnbeie Ilpaktnueckue

paboThI

paboThI

Jlata

H3Yy4YCHUA

DIEeKTpPOHHBIE
UQPOBEIC
oOpa3oBaTeNbHEIC

pecypcsl

46 Pe3oHaHC B 3JCKTPUYECKOM 1IETTH

47 Peurenue 3anau

48 Hneanbublif Tpanchopmatop. [Ipor3BoCcTBO, epenaya 1 moTpedIcHue
ANEKTPUYECKON SHEPTUU

49 Dkonoruyeckre puCKH MpU MPOU3BOJICTBE AEKTpodHepruu. Kynprypa
MCIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HU

50 Pemrenue 3ama4

51 Peurenue 3agau

52 O06001IeHNE U CHCTEeMAaTH3aIUs 3HAHUI 110 TeMe "DJIeKTPOMarHUTHBIC KoyieOaHus "

53 MexaHnuecKHe BOJIHEI. XapaKTepI/ICTI/IKI/I MCXaHUYCCKUX BOJIH

54 (CBoiiCTBa MEXAHUYECKHUX BOJH

95 3Byk. XapaKTepHUCTHKH 3ByKa

56 MHubpasByk u yapTpa3Byk. [llymMoBoe 3arps3HeHe OKpPYKAIOMIEeH Cpe/Ibl

57 Pemrenue 3amau

58 DneKTpOMarHUTHBIC BOJHBL M3ITydeHne 3IeKTPOMAarHUTHBIX BOJH

29 3Hepr1/1${ SJICKTPOMATrHUTHBIX BOJIH. CsoiicTBa QJICKTPOMATrHUTHBIX BOJIH

60 Illkana aMeKTPOMarHUTHBIX BOJIH. [IpuMeHeHNe AIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U ObITY

Rl |~]|~]|]|~

61 TIpuHIMIBI paJUOCBSI3U U TEIEBUACHUA. Pamuosokaiius. DIeKTpOMarHuTHOS
3arpsi3HEHUE OKPYKAIOLEH CpeIbl

62  KonrtposbHas pabora o teme "Kosebanus u BOJTHbBI"




Ne Tema ypoxka

KonmaectBo 9acoB

Bcero Kontponbnbeie Ilpaktnueckue

paboThI

paboThI

Jlata

H3Yy4YCHUA

DIEeKTpPOHHBIE
UQPOBEIC
oOpa3oBaTeNbHEIC

pecypcsl

63 Caer. 3aK0OH NPSMOJIMHEHHOTO PACIIPOCTPAHEHHSI CBETa

64 Pemienue 3a7a4 Ha MPUMEHEHUE 3aKOHA MTPSIMOJIMHEHHOTO PACIPOCTPAHEHHUS CBETA

65 Ortpaxenue cBeta. [Tnockoe 3epkano. Chepuueckoe 3epKaio

66 IlpenomiieHne cBeTa. AOCONIOTHBIM M OTHOCHTEIBHBIN ITOKA3aTeIb IPEIOMICHUS.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroil HOJTHOTO BHYTPEHHETO
OTpaXKEHUS

[ I =N N Y=

67 Perrenue 3aa4 Ha MPUMEHEHHE 3aKOHOB OTPAKEHUS M ITPEJIOMIICHHUS CBETa

68 Xon nmyueii B mpusme. J{ucnepcust cera. CiioxHbIi coctaB 6eoro ceta. Lger

69 JIunzpl. @OKyCHOE pacCCTOSIHME U ONTHYESCKAs CHITa JIMH3BI

70 HOCTpOGHI/IC H306pa)KeHHﬁ B JIMH3aX U UX CUCTEMax. Y BeJIMUCHUE JIMH3bI

71 Pemrenue 3aja4 Ha MOCTPOCHUE U300paKEHHUH, ITOJYYAEMBbIX C ITOMOIIIBIO JTHH3

72 T'1ma3 Kak OITHYecKas CUCTEMA

73 Pemenue 3aaa4. [Ipeessl IPUMEHUMOCTH T€OMETPHUCSCKON ONITUKU

74 CKOpOCTb CBETa M METOJIbI €€ U3MEPEHUS

75 Jlucmiepcusi cBeTa

76 HWutepdepeHius cBeta

77 _KorepeHTHbIC UCTOUYHHUKH. Y CIIOBHSI HAOJIFOICHHUSI MAKCUMYMOB 1 MUHHMYMOB

78 Pemrenue 3amau

79 Tlpumenenue uTepdepeHIn

80 JTudpaxmms cBera

81 JTudpaximonHas pemérka. Y cIioBre HaOIIOACHUS INIAaBHBIX MAKCHMYMOB
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Ne Tema ypoxka

KonmaectBo 9acoB

Bcero Kontponbnbeie Ilpaktnueckue

paboThI

paboThI

Jlata

H3Yy4YCHUA

DIEeKTpPOHHBIE
UQPOBEIC
oOpa3oBaTeNbHEIC

pecypcsl

82 Pemenue 3amau

83 HOHepe‘{HOCTB CBCTOBBIX BOJIH. HOJ’IHpI/BaHI/IH CBETa

84 Pemrenue 3agau

85 CBeToBbIC SIBJICHUS B IPUPOJIC

86 (0600mEeHNe U cucTeMarusanud 35aauii no reme "Omnruka"

87 KowuTtposbHas pabora 1o teme «OnTHKa

88 FpaHI/II_lbI IMPUMCHUMOCTHU KJIACCUYECKOM MEXaHUKH. 3aKOHBI QJICKTPOAUHAMHKH U
IMPUHIMIT OTHOCHUTCIIBHOCTHU

[ I N I SN [ SN I N I SO N S

89 Tlocrynarsl crielMaabHON TEOPUU OTHOCUTEIILHOCTH

90 TIpoctpaHCTBEHHO-BpeMeHHOM HHTepBal. [IpeodpasoBanus Jlopenua. Yciaosue
NpUIUHHOCTUA. OTHOCHTEIIFHOCTD OJTHOBPEMEHHOCTH. 3aMe/IIICHUEe BPEMEHH U
COKpalCHUEC NJINHBI

91 Dmueprust ¥ UMITYJIbC PEISITUBUCTCKON YaCTHIIBI

92 Css13b MacChI ¢ 3HeereI71 1 UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIBI. 3HCpFI/I${ ITOKOsA

93 PaBHOBeCHOE TEIJIOBOE U3yUCHHE

94 3akoH cMmelieHusa Buna

95 Tunoteza M. Ilinanka o kBaaTax. DOTOHBI

96 Dweprust 1 UMIYJIbC POTOHA

97  ®otosddext. Ompitol A. I'. CroneroBa. 3akoHs! hoTodddexra

98 Vpasuenue DitHmreitna s porodpdexra. "KpacHas rpanumna” gpororddexra

99 Jasnenwme csera. Onertel I1. H. JIeOenena
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Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

/11 HU3YyUYCHUA 51 OBBIC
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypcesl
100 BosHOBBIE CBOWCTBA YAaCTHUL] 1
101 Boumnsl ae bpois. J{inunaa BosHb 1e Bpoiiis u pa3mMepsl 00J1aCTH JTOKaIH3auu 1
JBYDKYILEHCS YacTUIIBI
102 KopmycKyJIsspHO-BOJHOBOM AyaIn3M 1
103 Tudpakums 37€KTPOHOB HA KPHUCTAILIAX 1
104 Crnenuduka u3mepenuii B Mukpomupe. COOTHOIICHHS HEOTPEIeIEHHOCTEH 1
I'eitzenbepra
105 Pemienne rpaduueckux 3aaad 1
106 PemieHue pacy€THBIX 3a/1a4 1
107 KontposnbHas padora mo temam: "OcHoBbl CTO", "KopmycKyisipHO-BOJIHOBO 1 1
nyanusm"
108 OmnbITHI 1O UCCIETIOBAHUIO CTPOCHUS aToMa. [lmaHetapHast MOJIeTb aToMa 1
Pesepdopna
109 Mocrynare bopa 1
110 Bugpl criektpoB. CHEKTp ypOBHEH SHEpTUU aToMa BOIOpOIa 1
111 CnonranHOE U BBIHY)XJCHHOE H3ITyYCHUE CBETA 1
112 Jlazep 1
113 HyxknonHnas mojenb spa [ eiizenoepra-MBanenko. 3apsa u MaccoBoe 4mciio spa. 1
N3oTonel. PagnoakTuBHOCTH
114 3akoH pamnoakTHBHOTO pacrnana. CBoMCTBa HOHU3UPYIOUIETO W3MydeHus. Bimsane 1
PaIOaKTHBHOCTH HA KUBBIE OpraHu3Mbl. Jlo3umerpus
115 DHeprus cBs3M HYKIOHOB B spe. SaepHble cuibl. JJedexT maccsr siapa. SnepHbie 1

peakiuu. SnepHbie peakTopsl. [IpoGiiemMbl yripaBiisseMoro TepMOsIEPHOTO CHHTE3A.



Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

n/m U3Y4YEHHS UQpoBbIe
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypcesl

DKOJIOTHYECKHE ACIIEKThI Pa3BUTHUA ;mepHoﬁ OHCPIrCTUKH

116 MeToapl perucTpaliy U UCCIICAOBAHUS SJICMEHTAPHBIX YACTHII. 1

@dyHaMeHTaIbHbIE B3aUMOAEHCTBHS. baproHbl, ME30HBI U JICITOHBI.
IIpencraBnenne o CtanaapTHoi Mozenu. KBapk-TiirooHHAst MOZIEb aIpOHOB

117 ®wuswuka 3a npenenamu CranaapTHoi Moaenu. TéMHas marepus u TéMHas sHeprus. 1

EnuncTBO (Dm3nyeckoit KapTHHBI MUpa

118 Drambl pa3BUTHs ACTPOHOMUH. 3HAYCHHE ACTPOHOMHU 1

119 [TpumeHNMOCTH 3aKOHOB (PU3HUKH ISl OOBSICHEHHS TIPUPOJIBI KOCMHUECKHX 1
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX HCCIICTOBAHUI

120 CoBpemMeHHBIC ONTUYECKUE TEIECKOIIBI, PAJIMOTEIIECKOIIBI, BHEATMOC(hepHas 1
aCTPOHOMHS

121 Bupu 3é3anoro Heba. Co3Be3aus, spKKe 3BE3/IbI, IUIAHETHI, UX BUIUMOE JABKeHHEe 1

122 Conneunas cuctema. Comuiie. CoHeuHasi akTHBHOCTb. MICTOUHMK YHEPTUN 1
ConHua u 3B€311

123 3B&3pI, MIX OCHOBHBIE XapaKTepUCTHKH. [lnarpamma "crieKTpabHBINA KiIace — 1
CBETHUMOCTB"

124 3Be3npl T1aBHOM NOCIIEAOBATEIEHOCTH 1

125 BuytpenHee crpoeHue 38€31. CoBpeMEHHbIE PEACTaBICHHS O IPOUCXOKAeHNH 1 1

9BOJIOINH COJ'IHI_Ia U 3BE3I. OTallbl )XU3HU 3BE3]

126 Mueunsrii [Tyte — Hama ["anaktuka. Tunel ranaktuk. YEpHBIE IBIPHI B sSApax 1

TraJJaKTHK

-

127 Bcenennas. Pacimmpenue Beenennoii. 3akon Xa60:ma. Teopus bonbioro B3pbiBa.

PenuktoBoe HU3JTy4CHUC




Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

/11 HU3YyUYCHUA 51 OBBIC
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypcesl
128 Macmrabnas cTpykTypa Beenennoii. MerarajgakTuka 1
129 Hepeménnbie mpoOieMbl aCTPOHOMUHN 1
130 dusnyeckuit mpakTukyM 1o teme "MccienoBaHue MarHuTHOTO OIS MTOCTOSHHBIX 1 1
marautoB" win "UccnenoBanue cBoicTB eppomaruetukoB” wiu "HccnenoBanue
JEUCTBHUS MOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM"
131 ®wusnueckuil mpakTUKyM 1o Teme "M3mepenue cuibl Amnepa” win "U3yuenue 1 1
3aBUCUMOCTH CHJIbI AMIiepa OT cujibl Toka" win "Onpenenenre MarHuTHOM
WHIyKIIUA Ha OCHOBE U3MEpEHUs CUiIbl Amrepa"
132 dusuueckuii mpakTUKyM 1o TeMe "HMccnenoBanue SBICHUS AJIEKTPOMArHUTHON 1 1
uHaykuun" win "Onpeaesienne HHAYKIIMA BUXPEBOTO MarHUTHOTO TTOJIs"
133 dusnueckuii MpakTUKyM 10 TeMe "VccreioBaHue BJICHNUS CAMOUHIYKIIUH' HITH 1 1
"COopka MOJIEIN JIEKTPOMArHUTHOTO reHepaTopa”
134 ®wusnueckuil mpakTUKyM 1o Teme "M3mepenne nepruoaa cBOOOIHBIX KOJIeOaHNH 1 1
HUTSHOTO U MPYXUHHOTO MasiTHUKOB"
135 ®wusmnueckuii mpakTuKyM 1o Teme "lIpeoObpa3oBaHue YIHEPTUH B TIPYKHHHOM 1 1
MasTHHUKE"
136 ®wusmueckuii mpakTUKyM 1o TeMe "MccnenoBanne mepeMEeHHOTo TOKa Yepes 1 1
MOCJIEIOBATEIbHO COSIMHEHHBIE KOHCHCATOP, KATYIIKY M PE3UCTOp" Win
"HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOT0 TOKa"
137 ®wusmueckuii mpakTUKyM 1o Teme "M3ydeHune napameTpoB 3BYKOBOH BOJHBI" 1 1
138 dusnueckuii MpakTUKyM 1o TeMe "V3MepeHue mokasatelis IpeioMICHUs cTeka" 1 1
unu "Tlonydenne n3o0pakeHus: B CHCTEME U3 TUIOCKOTO 3epKayia v JTUH3HI"
139 ®wusnueckuii mpakTHKyM 1o Teme "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO 1 1

paccTosiHus OT BelecTBa (Ha mpuMepe KUIKuX JuH3)" unn "U3mepenue



Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

n/m U3yUCHUS ubpoBbIe
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC

paboThI paboThI o

(OKYCHOTO pacCcTOSIHUS pacCEeUBAIOLINX JHH3"

[ERN
[ERN

140 dusnyeckuit npaktukyM 1o teme "HaOmonenne audpakiuu, nHTepGepeHIun 1

noJjsipuszanuu cpera'

141 ®wusnyeckuit mpakTukyM 1o TeMe "OmpenecHre UMITYJIbCa U SHEPTHH 1 1

PENATUBUCTCKUX YacTHIl (110 GoTorpadusiMm TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM moJe)"

142 dusmueckuil MpakTUKyM 1o TeMe "M3mepenue nocrosiuHol [1nanka Ha OCHOBE 1 1

uccnenoBanus Gororddexra” i "VccnemoBanue 3aBUCUMOCTH CHITBI TOKA Yepes
CBETOJIMOJI OT HaIpsKeHUs"

143 dusnueckuii MpakTUKyM 1o TeMe "VccnenoBaHue ClieKTpa pa3pesKkeHHOTO 1 1

aTOMapHOI0 BOAOPO/a U U3MepeHue nocrositHHon Pundepra”

144 dusnueckuii MpakTUKyM 110 TeMe "VccnenoBaHue paguoakTuBHOTO (hOHA ¢ 1 1

UCIOJIb30BaHUEM jJo3uMeTpa" win "M3ydenue noriomenus 6eTa-4yacTHil
armoMuaneM”

145 ®dusnueckmii mpakTukyM 1o teme "Habmronenus 38€3qHoro HeOa HEBOOPYKEHHBIM 1 1

IJIa30M C HCIIOJIb30BAHMEM KOMIIBIOTEPHBIX IPUIIOKEHHUN JUUISl OTIPEACIICHUS
MOJIOKEHHSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CesepHoro noxymapus u sipkue 38€31b1" unu "Habmronenust B Teneckon JIyHbl,
IUTAHET, TYMAHHOCTEH U 3BE3/IHBIX CKOIUIEHUH"

146 O6oOmIeHne u cucTeMaTu3anys 3HaHui. Posb Gpu3uky U acTpoHOMUM B 1

HKOHOMMYECKOM, TEXHOJIOTHUECKOH, COIMAIBHON 1 STUYECKOU chepax
NeITEILHOCTH YEJIOBEKA

147 OGoOmenne u cucreMaTH3alys 3HaHUH. Poitb 1 MecTo pU3UKN 1 aCTPOHOMHH B 1

COBPEMEHHOM HAYYHOUM KapTHUHE MUpPA

148 OO6oOmenne u cucreMaTH3ays 3HaHui. Pois Gpusndeckoit Teopun B 1




Ne Tema ypoka KonuuectBo vacos Hata ONeKTpOHHbIE

n/m U3Y4YEHHS UQpoBbIe
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypcesl

(dbopMUpOBaHUU MIPENICTABICHUI O PU3NYECKON KapTHHE MUPA, MECTO (PU3NUECKON
KapTUHBI MUPA B 00IIIEM STy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTaBICHUI O IPUPOE

149 O600wmenue u cucremarusanys 3Hanuil no reme "Kunemaruka" 1

150 OGo0wenue u cucremarusalys 3Hanuil no reme "Kunemaruka" 1

151 OGoO1eHre 1 cucTeMaTH3alys 3HaHui Mo Teme "JInHamuka" 1

152 O6o61eHne 1 cucTeMaTH3alKs 3HaHui Mo Teme "CraThka TBepaoro Tea' 1

153 O6oO0IIeHNe U CUCTeMAaTH3alKs 3HAHUH 110 TeMe "3aKOHbI COXPaHCHHMS B 1
MexaHuke"

154 OG6oO1eHne 1 cucTeMaTH3alys 3HaHui 1o TeMe "OCHOBBI MOJIEKYJISPHO- 1
KUHETU4YeCKou Teopun"

155 O6o06IIeHre U cucTeMaTu3anus 3Hanui o treme "TepmoauHamuka. TerioBbie 1
MAaIITUHEL"

156 OO6oOIIeHNe U cUCTeMaTH3alHs 3HaHU# 110 TeMe "ArperaTHble COCTOSHHUSI 1
BeniecTBa. PazoBble MEPEXOAbI"

157 OG6oOIIeHrE ¥ CHCTeMaTH3alMsI 3HaHU# 1Mo TeMe "DJeKTpruueckoe mose" 1

158 O06oOmmenune u cucreMaTu3amys 3HaHui 1Mo TeMe "T10CTOSTHHBIN AIIeKTPHUYECKHA 1
TOK"

159 O6o0mienue n cuctemMaTu3anus 3HaHMid 0 TeMe "TOoKM B pa3nuyHbIX cpenax” 1

160 O6oO0wmenne U cucTeMaru3anys 3HaHuN 1o TeMme "MarauTtHoe moJie" 1

161 PesepBHBIil ypok. O000IIEHHE U CHCTEMATH3AINS 3HAHUI TI0 TEME 1

"OnekTpoMarHuTHas UHAYKIUS"

162 PesepBHbIi ypok. O00O0IICHNE U CHCTEMAaTH3alus 3HaHUW 110 TeMe "Mexannueckne 1
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/11 HU3YyUYCHUA 51 OBBIC
— Bcero Konrtponsublie Ilpakruyeckue JBYHCHAA wapp
oOpa3oBaTeNbHEIC
paboThI paboThI
pecypesl
KosneOanus"
163 PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTU3allKs 3HAHUN 10 TeMe 1

"DJIeKTpOMarHuTHEIE KoeOanus "

164 PesepBHbIil ypok. O000IIEHNE U CHCTEMaTU3alks 3HaHUH 110 TeMe "Mexanudeckue 1

Y 3JIEKTPOMArHUTHBIE BOJTHBI"

165 PesepBHbIii ypok. O000IIEHHE U CHCTEMAaTH3alUs 3HaHHH 110 Teme "OnTuka" 1

166 PesepBHbIil ypok. O000IIeHHE U cUCTeMaTH3alus 3HaHui 1o Teme "OcHoBpt CTO" 1

167 PesepBHbIii ypok. O000IIECHHE U CHCTEMATH3alNs 3HAHHI TI0 TEME 1
"KopnyckynsipHO-BOIHOBOM Jtyanu3m"

168 PesepBHbIii ypok. O000IIECHHE U CHCTEMATH3alUs 3HaHUH 110 Teme "Dusnka 1
aroma"

169 PesepBHbIii ypok. O000IICHHE U CHCTEMATH3alUs 3HaHUH 110 Teme "Dusnka 1
aTOMHOTO SI/Ipa U DJIEMEHTAPHBIX YacTHII"

170 PesepBHbIii ypok. O000IIECHHE U CHCTEMATU3AIINS 3HAHUN TI0 TeMe "DIIEMEHTBI 1
acTpouzuxu"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16
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