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INOACHUTEJIBHAS 3AIINCKA

[TporpamMa mo ¢u3uke Ha ypoBHE CpeAHEro oOIiero odpazoBaHMs pa3paboOTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHHWH K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ yuérom (denepanbHOM pabodeid mporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust ydeOHoro npenmera «Pusnka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccuiickoit @eneparyy, peaan3yonux OCHOBHbIE 00pa30BaTelIbHbIE TPOIPAMMBbI.

[Iporpamma 1o ¢usuke ompexaensier 00s3aTeNbHOE TMPEIMETHOE  COJAEp)KaHUE,
YCTaHaBJIMBAET PEKOMEH]YEMYIO IOCJIEOBAaTEIbHOCTh U3YyUEHHUs] TEM U pa3lesioB y4eOHOro
npeaMera ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Iporecca,
BO3PaCTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma o gpusuke qaét npeacraBieHue o LesX,
coJiepKaHnu, OOIIeH cTpaTeruu oO0ydeHus, BOCIUTAHUS U Pa3BUTUS 00yUaIOIIUXCS CPEACTBAMHU
yueOHoro npenmera «dusuka» Ha yriryOJéHHOM ypOBHE.

N3yuenne kypca ¢u3uku yriyOJIEHHOTO YPOBHS TIIO3BOJIAET PEaM30BaTh 3a/1a4yd
npodeCCHOHATIBHON OPHEHTAIMM, HAlpaBJIEHO HA CO3JIaHHE YCJIOBUM Ul MPOSBIEHHS CBOUX
UHTEJUIEKTYalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH KaKABIM  OOYYaroIUMCs, KOTOpBIE
HEOOXOIUMBl JJIi NPOJOJDKEHUs 00pa3oBaHMs B  OpraHu3alusaX HpodecCHOHAIBLHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mno ¢usuke onpenensioTcs IUIAHUpPYEeMble pe3yJbTaThl OCBOGHHS Kypca
(Gu3KKYN HA YPOBHE CPEAHET0 0011er0 00pa30oBaHMsI: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE
(Ha yriy6néHHoM ypoBHe). HayduHO-MeTo1070rHuecKoi OCHOBOM A1 pa3paboTKH TpeOoBaHUM K
JUYHOCTHBIM, METANPEJAMETHBIM M MPEIMETHBIM pe3yJibTaTaM O0y4aroluIuXcs, OCBOMBLINX
nporpaMMmy 1o (Gu3MKe Ha YpOBHE CpeAHero oOliero oOpazoBaHMs Ha YIiyOJIEHHOM ypOBHE,
ABJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma 1o ¢u3uKe BKIOYAET:

IUTAHUPYEMBIE Pe3yJIbTaThl OCBOSHHS Kypca (U3MKH Ha yriIyOJIEHHOM YPOBHE, B TOM YHCIIE
IpEMETHBIE PE3yJIbTaThl M0 T0/1aM O0YUYEHHUS;

coJepkanue yueOHoro npeamera « Pu3uKay mo rogam o0ydeHHs.

[TporpamMa mno ¢u3nke UMeeT NPUMEPHBIH XapakTep U MOXKET OBbITh MCIOJb30BaHA
YUUTETSIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOTrpaMM.

[Tporpamma o gu3uKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEJIEH U PeI0CTaBISIET
BO3MOXKHOCTH JUIsl pealii3alliy Pa3InYHbIX METOJAWYECKUX MOAXO0J/I0B K MPENoIaBaHuI0 (PU3UKU
Ha yriayOJIEHHOM YpOBHE IPH YCIOBUH COXPAaHEHUs 00s3aTeIbHON yacTu coiep KaHus Kypca.

®u3rkKa Kak Hayka 0 Haubosiee 001IMX 3aKOHAX MPUPObI, BHICTYIIAs B KAU€CTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHUH 00 OKpY’KalOIeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3yIOIUN [Jis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUN, H3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpenenausio XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTMIl B cdepe DSHEPreTHKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IMOJIYYEHHUS HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMUpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00y4Jarolerocs, B popMUpoOBaHUE YMEHUI
NPUMEHATHh HAyYHBIH METO]I TO3HAHUS NPH BBHITIOJTHEHUN MU Y4eOHBIX MCCIIE0OBaHUH.

B ocHOBY Kkypca ¢u3HKK Ha YpOBHE CpPEAHETO 00IIero oO0pa3oBaHUs MOJIOKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yerocmuocmu. B COOTBETCTBUM C HEN KypC SIBJIAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fieNioB (PU3MKH, BKIIOYAET KAaK BOMPOCH! KIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cooTBETCTBUU ¢ HeW MaTepHall Kypca (pU3MKH 00beIUHEH BOKPYT
¢uznueckux Teopuil. Bemymmm B Kypce sBIsSeTcss (OpMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€pPHUH, BELIECTBE U IOJIE.



Hoea cymanumapuzayuu. EE peannzanus npeanogaracT UCHoiIb30BaHUE T'yMaHUTAPHOIO
noTeHIMana (GU3NIeCKoi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU U 9KOJIOTUYECKUMU NPOOIIEMaMH.

Hoesn npuxknaonoit nanpasnennocmu. Kypc pusuku yriyOIEHHOTO YPOBHSI IPEATIONIATaeT
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3YydEHHBIX
TeOpHii W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOIMIMX TPEACTABICHUN W
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea »3xonozuzayuu peannsyercss IOCPEACTBOM BBEACHUS D3JIEMEHTOB COACpIKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOseMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKAECHUS MPoOIeM PallMOHATBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBocHHE copepKaHMs MPOTPaAMMBI 1O (PU3UKE TOJKHO OBITH MOCTPOCHO HA MPHUHIIAIIAX
CHUCTEMHO-EATEIbHOCTHOrO noaxoza. s pusuku peannzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUHM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IOCTOSIHHO JeHcTBYromero (akropa
yuebHoro nporecca. {1 yriryO0ia€HHOro ypoBHs —3TO CUCTEMa CAaMOCTOSITEIIbHOIO YYEHUYECKOT0
OKCIEPUMEHTA, BKJIIOYAIONIETO (DPOHTAIBHBIE YUYEHHUYECKHE OMBITHI MPH HM3YYCHUH HOBOTO
MmarepHana, 1abopaTopHble paboThl U paboThl MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI J[Ba criocoba
peanmu3anuu (U3NYECKOro MPaKTUKyMa. B mepBoM ciryyae mpakTUKyM IMPOBOAUTCS TUOO B KOHIIE
10 u 11 knaccoB, 1100 1ocse NepBOro U BTOPOTo MOJYTroIuil B KaX/I0M U3 3TUX KiaccoB. Bropoit
crocod — 3TO MHTerpauus padoT NpPaKTHKymMa B CHCTEMY JabOpaTOpHBIX paboOT, KOTOphIE
OPOBOJATCS B Ipolecce u3ydeHus pasziena (temsl). Ilpu 3Tom mox paGoramu mnpakTHKyma
MOHMMAETCS CaMOCTOSATENBHOE UCCIIEI0BAHUE, KOTOPOE IPOBOUTCS IO PYKOBOJICTBY CBEPHYTOTO,
0000mEHHOr0 BUa 6€3 MOMAaroBo HHCTPYKIIUH.

B mporpamme no ¢usuke cucteMa y4eHHYECKOTO SKCIEPUMEHTa, Tab0paTOPHBIX padoT H
IPaKTUKyMa MpeAcTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BUJIOB YUYEHHUYECKHX
IPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHUKaAMU 00pa3oBaTeNbHOTO Ipolecca MCXons U3
0COOEHHOCTEH MOYpOYHOIrO IUIAHMPOBAaHUS M OCHalleHus KaOuHera ¢usuku. Ilpu sToMm
oOecnieunBaeTcs OBJaJeHHE OOY4YalOIMMUCS YMEHHUSIMM TPOBOJUTH MPSMblE U KOCBEHHBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKHUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbuioe BHUMaHUE yIENA€TCs PELICHNI0 PACYETHBIX M Ka4eCTBEHHBIX 3aaad. IIpu atom
JUIsL pacu€THBIX 3a7jad MPUOPUTETOM SIBIISIFOTCS 3a/layl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
(bu3nuecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK U3
OJIHOTO pazjiena Kypca, TaK M HMHTErpUpysl NMPUMEHEHHE 3HaHWM W3 pa3HbIX pasnenos. s
Ka4eCTBEHHBIX 3aJlad IMPHOPUTETOM SBJSIIOTCA 3aJaHusi Ha OOBsCHEHUe/NpeacKa3aHue
poTeKaHus (U3NYECKUX SIBJICHUI U MPOIECCOB B OKpY’KalOILIEH >KU3HU, Tpedyrolue BbIOOpa
¢bu3nUeckoil Mosienu Ui CUTyalluy MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBaHusmMu ®I'OC COO k  MaTepuanbHO-TEXHUUYECKOMY
o0ecrieyeHNI0 y4eOHOro mpouecca Kypc (Gpu3uku yriyOnEHHOrO YpOBHS Ha YPOBHE CpPEIHEro
oOuiero 0o0pa3oBaHUS JAOJDKEH M3Yy4yaThCsl B YCIOBUAX IpEeIMETHOro kabuHeta. B kaOunere
(bU3UKN T0JKHO OBITh HEOOX0IMMOE JTabopaTopHOe 000y TOBaHKE /TS BHIIOJIHEHUS YKa3aHHBIX
B IporpaMMe 1o (u3MKe YYEHHUECKHUX OIBITOB, Ja0OPATOPHBIX pabOT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIlMOHHOE 000py10BaHHE.

JeMoHCTpanioHHOe 00opyaoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHHMAaJIbHON JOCTaTOYHOCTH M 0OECHEeUMBACT IMOCTAHOBKY IEPEUMCIIEHHBIX B IPOrpamMme 110
¢u3MKe KIIOYEBBIX JIEMOHCTpAUil A HUCCIIEJOBaHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 00opy0BaHuE I YYEHUUECKHUX IPAKTHUECKUX paboT hopMupyeTcs B BUIE
TEMAaTUYeCKMX KOMIUIEKTOB W oOecreunBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JIByX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHUS AOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.



OCHOBHBIMU TIEJISIMU U3YUYeHUs (DU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS

¢dopMHpOBaHUE HHTEPECA U CTPEMIICHHS O0YYaIOIUXCs K HAYYHOMY M3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX UHTEIUIEKTYyalbHBIX U TBOPUECKHX CIIOCOOHOCTEN;

pa3sBUTHE TPEACTABICHUH O HAayyHOM MeEToJe TMOo3HaHus W (opMupoBaHuUe
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPY>KAIOILIUM SIBJICHUSM;

¢dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysbTaTa HM3Y4YEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢dopmupoBaHrue yMEHHH OOBSCHATH SIBJICHUS C HMCIOJB30BAaHHEM (M3UYECKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTeIbCTB;

¢dbopmMHpoOBaHUE MPEACTABICHUH O POIH (GUUKHU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHii;

pa3sBUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccnoHaabHOR
NESTEIIbHOCTH, CBSI3aHHBIX C (U3MKOM, MOArOTOBKA K JalbHEWIIEMYy OOY4YeHHIO B 3TOM
HaIpaBJICHUU.

Joctuxenne 3THX Lejed oO0ecreurBaeTcsi pelIeHHeM CIEAYIOIIUX 3aqad B IPOLecce
M3yYCHHS Kypca (pU3UKM Ha YPOBHE CPEIHETO O0IIeTr0 00pa30BaHuUs:

NPUOOPETEHUE CHUCTEMBbl 3HAHUUA 00 OOIMMX (PHUINYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (DU3UKY, JJIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3HKY H
AJIEMEHTHI acTPODU3UKY;

¢dopMHpOBaHNE YMEHUN MPUMEHSATh TEOPETUYECKHE 3HAHUSA JJIs1 OOBSICHEHUS (PU3MUYECKHIX
SBIICHUH B TIPUPOJIE U JIJIs IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 33J]a4 C SIBHO 33JaHHON (U3UYECKON MOJEIBIO,
3aja4, MOAPa3yMEBAIOIINX CaMOCTOSTENbHOE CO3JaHue (PU3UUYECKOW MOJETH, aJeKBaTHON
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 3aJ]a4 HHKEHEPHOT0 XapaKTepa;

MOHMMaHWe (PU3UYECKHMX OCHOB M MPHUHIIUIIOB JCHCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUS HA OKPY’KAIOLIYIO CPEAY;

OBJIaJICHUE METOJaMH CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS U TPOBEACHUS (U3MUECKUX
HKCIIEPUMEHTOB, aHajlu3a W UHTEepIpeTanud HH(OpMalnuu, ONpeAeNeHusl JA0CTOBEPHOCTU
NOJyYEHHOTO pe3yJIbTara;

CO3/IaHUE YCJIOBHM MU Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEI0BATEIIbCKOW, TBOPYECKOU
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATEeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B cooterctBum ¢ Tpedoanusimu @I'OC COO yrinyOnéHHbIN ypoBEeHb H3yUeHHUS y4eOHOTO
npeamera «dusukay Ha ypoBHE CpeAaHEro ooimero oOpa3oBaHHs BHIOMPAETCS OOYyYArOITUMUCH,
IUITAHUPYIOIIMMHU  TPOJIOJKEHHE OO0pa3oBaHMs 10 CHELUANBHOCTAM (DU3HKO-TEXHUYECKOTO
npous.

Ha u3yuenue gusuku (yriayOaéHHbIN ypOBEHb) Ha YPOBHE CPEAHEr0 001Iero oopa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 yacoB B Heento), B 11 kimacce — 170 yacos (5
9JacoB B HEJIEIIO).

[Tpennaraemslii B mporpaMme o pu3MKe nepedeHb JJadopaTOPHBIX U MPAKTHUECKUX padoT
SBIISIETCS PEKOMEHIOBAaHHBIM, YUYUTENb JeJaeT BHIOOp IMpOBEACHHUs JTabOpaTOpPHBIX paboT H
OTIBITOB C YUYETOM WHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYaroIUXCsl.

COJAEPKAHUE OBYYEHUSA
10 KUIIACC
Paszpnen 1. Hay4Hblii MeTOJ NO3HAHMS NPUPOABI.



Ouznka — pyHgameHTagbHas Hayka o npupoje. HayuHblii MeTon MO3HAaHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBICHUM.

DKCHepuMEeHT M Teopus B Ipoliecce Mo3HaHus npuposl. Habmonenue u sKkcrepuMeHT B
dusuke.

CnocoObl u3MepeHus (pu3nueckux BeIMYMH (aHAJIOroBble W LU(POBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE AJATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil Gu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (U3NYECKUX SIBICHUN W MPOLECCOB (MaTepuaabHas TOYKA, aOCOJIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, HICAJIbHBIN Ta3, TOYCUHBIHN 3apsn). [ umnoreza. ®uznveckuit
3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3nueckas Teopusi.

Ponp u mecto ¢u3uku B (QOPMUPOBAHMU COBPEMEHHOW HAy4yHOM KapTUHBI MHpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomst, npaKmuKym.

W3mepenue cuibl TOKA U HAMIPSHKCHHSI B TIETTH TOCTOSTHHOTO TOKA IPY MTOMOIIY aHAJIOTOBBIX
U U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ 1mudpoBoit mabopatopuerd mo ¢usuke. Ilpumepsr uamepenus Gpuzmyeckux
BEJIMYMH IIPU MTOMOIIY KOMITBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBukeHHE. OTHOCUTEIIBHOCTh MEXaHWYECKOro JBmkeHHs. Cucrema
oTCcUéra.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Pannyc-BekTop MaTepuanbHOM TOUYKH, €ro MpPOEKUHWH Ha OCH CHCTEMbl KOOpPJWHAT.
Tpaexropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaIbHOW TOYKH, UX MPOCKIIMH Ha OCH CHCTeMbI KoopawHat. CII0)KEHUE MepeMeIIeHUN 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBMXCHHE. 3aBUCUMOCTh KOOP/IMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUaTbHON TOYKU OT BPEMEHH U UX TPpaUKu.

CBobogHoe majieHue. Y ckopeHue cBOOOIHOTO naaeHus. JBrkeHne Tena, OpoImeHHOTo Mo/
YTJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaTepUaIibHOU TOYKU OT
BPEMEHHU U UX rpauKH.

KpuBonuneitnoe nprxenue. J[BrkeHne MaTepUaIbHOM TOYKHU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. [lepwon m wacrora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHu4ecKue yCTpoMcTBa U TEXHOJIOTUUYECKHE TTPOIIECCHI: CITUAOMETP, IB)KEHHUE CHAPSIIOB,
[ENHbIe, IecTepEHYaThIe U peMEHHBIE TIepelaur, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Monenb cucTeMbl OTCUETa, MIUTFOCTPAIUS KUHEMATHYECKUX XapaKTePUCTUK JIBUKEHUSI.

CrocoOBI UCCIIENOBAHNS IBHKECHUN.

Wnmroctparus mpeaenbHOro nepexoaa U u3MepeHne MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanme NBIKEHUI C UCTIOIB30BAHIEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B Pa3peKEHHOM MTPOCTPAHCTBE.

HabGnronenue nBuxeHus Temna, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hampasriienne cKkOpoCTH NMpU ABHKEHUU TI0 OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEIYKTOPE.

CpaBHeHUe TyTeHl, TPAeKTOPHA, CKOPOCTEN IBMKEHUS OJHOTO U TOTO K€ Tela B Pa3HBIX
CHCTEMaxX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopusvie padbomot, npaKmuKym.

N3yuenne HepaBHOMEPHOTO JIBIXKEHHS C IIEJIBIO ONPEIETICHUS] MTHOBEHHOM CKOPOCTH.

H3mepeHne yCKOpeHus MpH MPSMOIMHEHHOM PaBHOYCKOPEHHOM JIBHKEHUU 110 HAKIIOHHON
MIJIOCKOCTH.



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

H3mepenue ycKOpeHus: CBOOOIHOTO MaieHus (PEKOMEHI0OBAHO MCIOIb30BaHUE HUPPOBOH
nabopaTopun).

N3ydyeHue nBUKEHUS Tela, OPOIIEHHOT0 TOpU30HTalIbHO. [IpoBepka runoressl o nNpsMon
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXy JAJIBbHOCTBIO IIOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3ydeHne qBUKEHUS T€Ja 10 OKPY>KHOCTH € IIOCTOSIHHOM 110 MOAYJIK0 CKOPOCTHIO.

HccnenoBanue 3aBUCMMOCTH Ilepuoja oOOpalieHHs: KOHMYECKOro MasTHHKAa OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

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

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akon HeroToHa 117151 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 117151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PABUTALIMOHHON U HHEPTHON MacCCBI.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOpPEHUS CBOOOJHOTO TMaJeHUusi OT BBICOTHI Haj
IIOBEPXHOCTBIO IUIAHETI W OT reorpaduueckoil mupoTsl. J[BukKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH I'yka. Bec tena. Bec tena, IBHKYIIErocsi ¢ yCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuna TpeHHS CKOJBXEHUS M CUJIA TPEHUS TIOKOSA.
Koadduuuent tpenus. Cuna conpoTUBICHUs NPU JBUKEHUU Telda B )KMIKOCTU WM Trase, e€
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOIO JBUKEHHUSL.

[Hasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHnyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHl: MOJIIUITHUKY, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEeHUs Tell B MHEPLHMAIbHBIX U HEMHEPIUAIBbHBIX CUCTEMaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne AByX LWIMHIPOB WJIM INApOB Pa3HOM MacChl C OJUHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIUAIbHOM CUCTEMBI OTCUETA.

CpaBHeHuE paBHOJECHCTBYIOIIEN TPHIIOKEHHBIX K TEJIy CHJI C IIPOM3BEIECHUEM MacChl Tea
Ha ero YCKOpEeHNE B MHEPLIUAIbHONW CUCTEME OTCUETA.

PaBeHCTBO cHJil, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yckopeHHOM NOAbEME U NaICHUU.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TOKOSI, KAUE€HUS U CKOJIbKEHMSL.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3mepeHne paBHOIEHCTBYIOIIECH CUJI IPHU IBUKEHUU OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

[TpoBepka THMOTE3bl O HE3aBUCUMOCTH BPEMEHHU JIBUKEHHUS OpycKa IO HaKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHUMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXXUHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTO uepes JIErkuit OJI0K.

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

UccnenoBanue JABMKEHHS Opycka 1O HAaKJIOHHOW IUIOCKOCTH C T€PEMEHHBIM
K03 PHUIIUEHTOM TpEeHHUS.

W3ydeHue nBUKEHUS IPpy3a Ha BaJIy C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.



AbcomoTHO TBEpROE Teno. IlocTynarenbHOe M BpallaTelbHOE JBH)KEHUE TBEPAOIO Teja.
MOMEHT cuiIbl OTHOCHUTENBHO Ocu BpauieHus. [lnedo cumbl. CrnoxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTn Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeA.

YcroitunBoe, HEyCTOMYNBOE, Oe3pa3TnIHOE PAaBHOBECHE.

TexHudeckue yCTpouCTBa U TEXHOJIOTMYECKHUE ITPOLIECCHI: KPOHIITEHH, CTPOUTEINIBHBIN KPaH,
peléTyaTbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Buabl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

Hccnenoanue ycnoBuil paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPAILICHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

W3yueHne yCTOWYMBOCTH TBEPAOIO T€JIA, UMEIOIIETO IIOIIA/(b OIIOPHI.

Tema 4. 3akonwvl coxpanenus 6 MexaHuke.

HMMitynsCc MaTepualbHOM TOYKH, CHCTEMBI MaTe€pUalbHBIX TOYeK. LIeHTp Macc cucrtemsl
MaTepUaIbHBIX TOYEK. TeopeMa 0 JBUKEHUH LIEHTPa Macc.

MMITybC CHIIBI M1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHMsI UMITYyJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnyibca MaTepuanbHOHM TOukd. llpencraBieHne o coxXpaHEHMM MOMEHTa
MMITYJIbCA B LEHTPAJIBHBIX MOJISX.

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

MOoOIIIHOCTh CHIIBL.

Kunernyeckass sHeprus MarepuaibHOM TOUkH. Teopema 00 M3MEHEHMM KHUHETUYECKOU
SHEPruu MaTepUaJIbHON TOUKHU.

IToTeHumanpHple M HENOTEHIMAIbHbIE CHibl. [loTeHnmanbHas sHeprud. [loreHnnanbHas
SHEprus ynpyro nehopMHpOBaHHOW NpykuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJTHOM
rpaBUTAMOHHOM IToJie. IloTeHnuManbHass SHEeprys Tena B TPAaBUTALIMOHHOM I10JI€ OAHOPOJIHOIO
mapa (BHyTpHU U BHe L1apa). Bropas kocMuueckas CKopocTb. TpeThsi KOCMHUYECKas CKOPOCTb.

CBs13b pabOThI HEMOTEHIMAIBHBIX CUJI C U3MEHEHNEM MEXaHHUUECKON SHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHMS.

VYpaBHeHue bepHymin [Uisi MACANbHOM >KMIKOCTH KaK CIEICTBHE 3aKOHA COXPaHEHMS
MEXaHUYECKON YHEPTUU.

TexHudeckue yCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IBUIKEHHE DPAKET, BOILOMET,
KONEP, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PabOoThI.

B3anMHbIe npeBpanieHuss KHHETUYECKOW U MOTEHIUAIbHON SHEPT Ui IIPU IEUCTBUU HA TEJO
CHUJIBI TSDKECTHU M CUJIBI YIIPYTOCTH.

CoxpaHeHHe YHEPTUHU TIPU CBOOOTHOM I3 /ICHHUMU.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomol, npaKmuKym.

N3mepenne ummyJsibea Tena o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJIENTH 3JIEKTPOMOOUIISI U MOIITHOCTH CHJIBI TATH.

CpaBHeHuE U3MEHEHHS UMITyJIbCca Tela C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHEHHs UMITYJIbCA IIPH YIIPYTOM B3aUMOJEHCTBUM.

W3mepeHre KNHETUYECKON YHEPTUHN Teja MO0 TOPMO3HOMY ITyTH.



CpaBHEHHE U3MEHEHHSI TIOTCHIIMAIBHON YHEPTUHN TIPYKUHBI C paOOTOM CHITBI TPEHUS.
Omnpenenenue pabOThI CHIIBI TPEHUS TP IBUKESHUU TeJa M0 HAKJIOHHON TIOCKOCTH.
Paznen 3. MoJsiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MEeoPpUU.

OCHOBHBIE TOJIOKEHHS MOJEKYIsIpHO-KuHeTH4Yeckoil Teopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynoBckoe nBmkenue. XapaxkTep ABIKEHHS M B3aUMOACHUCTBUS
YyacTUIl BellecTBa. Mojiesin CTpOCHHUSI Ta30B, )KUIKOCTEH U TBEPBIX Tel U 00bSICHEHUE CBOWCTB
BEII[ECTBA HA OCHOBE 3TUX Mojienei. Macca u pa3mepsl Mosieky: (aTomoB). KonnuecTBo BemiecTna.
[TocrosinHast ABorajipo.

TemoBoe paBHOBecue. Temmneparypa u crnocoObl €€ u3mepenus. lllkana temmeparyp
Lenbcus.

Mopnenb uieanbHOro ra3za B MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHN: YaCTULIbI Fa3a JBUXKYTCS
XAaO0THYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

['azoBbie 3akoHbl. YpaBHenue MenpeneeBa—Knaneiipona. AOcoiiOTHasi TeMIieparypa
(wkanma temmneparyp KensBuna). 3axon Jlamprona. M3omporecchl B HOeallbHOM rase cC
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe npeacTaBieHUue U30MPOLIECCOB: NU30TEPMA,
n30Xopa, n3odapa.

CBs13b MEXy JaBJIEHUEM U CPEHEN KMHETUYECKOM IHEPIHel OCTyNnaTeaIbHOr0 TEMIOBOTO
JBUKEHHS MOJIEKYJI I€AIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYIIPHO-KHHETUYECKON TEOpHH
HJICaJTbHOTO Ta3a).

CBs3p  aOCONIOTHOW  TeMmmepaTypbl TEPMOJUHAMHYECKOW CHCTEMBI CO  CpeIHei
KMHETUYECKOW SHEPrueil MOCTyNaTelbHOro TEIIOBOrO IBUKEHUS €€ YaCTHIL.

TexHuyeckue YCTPOHWCTBA U TEXHOJIOTMYECKHME TPOIECCHl: TEPMOMETp, Oapomerp,
[I0Jly4Y€HUE HAHOMAaTEPUaJoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTUL BEIIECTBA.

Monenb OpOyHOBCKOTO JTBUKECHHSL.

Buneoponuk ¢ 3anucbio peabHOro OpOyHOBCKOT'O JIBKEHUSI.

Juddysus xunkocret.

Mopens onbita LlTepHa.

[TputsxeHne MOJIEKYII.

Mopnenu KpUCTaUIMYECKUX PEIIETOK.

HaGnronenue u uccnepoBaHie H30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomsel, npaKkmuxym.

HccnenoBanue npolecca yCTaHOBJIEHUS TEIJIOBOIO PABHOBECHS NP TEINIOOOMEHE MEXKIY
ropsiuei U XOJO0IHOW BOJOM.

N3yueHne H30TEpPMUUECKOro Ipolecca (pPeKOMEHJIOBAHO MCIIOJIb30BaHUE LUGPOBOH
nabopaTopun).

N3y4eHne n30XO0pHOro Impolecca.

N3ydenne nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mauwiunol.

Tepmoaunamudeckas (T1) cucrema. 3aganne BHEITHUX YCIIOBHMA IS TEPMOINHAMHYECKON
cuctembl. BHelHue U BHyTpeHHHE napameTpbl. [lapamMeTpsl TepMOIMHAMUYECKONW CUCTEMBI KaK
CpEIHUE 3HAYECHUS BEIMYMH, ONIMCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Havano tepmoanHamuku. CaMONpoN3BOJIbHAS pellakcalys TEPMOAMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mogenp wuaeanbHOr0 raza B TEpPMOAMHAMHUKE — CHCTEMa YpaBHEHHIl: ypaBHEHHE
MenneneeBa—Knanelipona U BbIpaKE€HUE NIl BHYTPEHHEH SHEpruu. Y CIOBUS NPUMEHUMOCTHU
TOW MOJeNN: HM3Kasg KOHIIEHTpAlMsl 4YacTULl, BBICOKHE TeMIepaTyphl. Beipaxenue mms
BHYTPEHHEHN 3HEPTUH OJJHOATOMHOTO MI€aIbHOTO Irasa.

KBa3ucrtatnueckre u HeCTaTUYECKUE MPOIIECCHI.



DneMeHTapHas padoTa B TepMOauHaMUKe. Beraucienne paboTel 1Mo rpaduky mporecca Ha
pV-nuarpamme.

Temonepenaua kak Ccrnoco0 HW3MEHEHUsT BHYTPEHHEH HHEPruu TEepMOJAMHAMUYECKOM
cHCTeMBI Oe3 coBeplIeHus: padoThl. KOHBEKIHS, TEIIIONPOBOIHOCTD, U3TyUCHHE.

KonuuectBo TemnoTsl. TemnoéMKOCTh Tena. YenbHas U MOJIApHAs TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHoM npoiecce.

[TepBbIii 3aK0H TepMOIUHAMUKH. BHYTpeHHs s sHeprus. KoarmuecTBo TemoTs! 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPruu TEPMOIUHAMUYECKONH CUCTEMBI.

Bropoii 3akoH TepMOIMHAMUKM JJIs PaBHOBECHBIX IIPOLIECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHUYECKON CHCTEMbl MPOXOIUT E€AMHCTBEHHas aauabdara.
AOcouoTHas TeMIiepaTypa.

BTtopoii 3aKoH TepMOAMHAMUKH JUIsI HEPAaBHOBECHBIX IMPOILIECCOB: HEBO3MOXHO MepeaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kiaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.

[TpuHMne! aeiicTBrs TennoBbix MamuH. KIT/I.

MakcumanbHoe 3nadenue KIIJI. [{ukn Kapho.

DKOJIOTUYECKHE aCIEKThl UCIIOJIb30BAHUS TEIIOBBIX JABUrarenei. TemnoBoe 3arpsi3sHEeHUE
OKPYXKAroIIeH Cpeibl.

TexHnyeckue ycTpolcTBa U TEXHOJIOTMYECKUE IPOLECCH: XOJOAUIbHUK, KOHIUIUOHED,
IU3eTbHBIA W KapOIOpaTOpHBIM JBUTATeNU, MapoBas TypOuWHA, NOTYyYEHHE CBEPXHHU3KHUX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJ0B C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
YTHIIN3aLKs OMOOPraHUYEeCKOTr0 TOTLTMBA AJIsl BEIPAOOTKH «TEIUIOBOM U DIIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PaCIIMPEHUH.

BosgymHoe oruuso.

CpaBHeHUE YJENbHBIX TEIUIOEMKOCTEH BEIECTB.

CnocoObl U3MEHEHUsI BHYTPEHHEN SHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KoMmbroTepHbie MOIENH TETUTOBBIX TBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiiecca.

N3yueHne B3aMMOCBSI3U SHEPIMHM MEXMOJIEKYJSIPHOTO B3aUMOJCHCTBUS U TEMIEPATypbl
KHTICHUS JKUJIKOCTEH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHueHcauus. Vcmapenue W KumeHue. YenbHas TeIoTa
napooOpa3zoBaHMUs.

Haceimiennsie 1 HeHachIeHHBIE Tapbl. KauecTBeHHAast 3aBUCUMOCTH IIJIOTHOCTH U JIABJICHUS
HACBIIIEHHOTO Tapa OT TeMIlepaTyphl, MX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO TMapa.
3aBUCHMOCTH TEMIIEPATYPhl KATICHUS OT JaBJICHUS B KHUIKOCTH.

BnaxHnocTs Bo3ayxa. AGCONIOTHAS U OTHOCUTEIBHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammueckue u aMmopdHbie Teaa. AHH30TPOIHUs CBONCTB KPHUCTAJLIOB.
[TnaBrnenue u KpucTauM3anus. Y aelbHas TeruioTa miaBienus. CyonumMarius.

Hedbopmaruu TBEpHOro Tena. Pactskenue m cxarue. Caur. Moayns FOnra. Ilpenmen
yOpyrux aedopmaruii.

TennoBoe pacmMpeHne KUIKOCTEH U TBEPIBIX TN, 00BEMHOE M JIMHEWHOE pacIIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue YHEPTUH B (PA30BBIX MEpEXOax.

YpaBHeHHE TEIUIOBOTO OalaHca.



[ToBepxHocTHOE HaTshKeHHE. Koadduument noBepxHocTHOro HarsbkeHus. KamwsipHble
ABJICHM. JlaBlIeHHe 110 UCKPUBIEHHOU OBEPXHOCTHIO xKUAKOCTH. Dopmyia Jlamaca.

TexHuueckue yCTpPOMCTBA H  TEXHOJIOTMYECKHE IMPOLIECCHl: JKUIAKHE KPHUCTAJLIbI,
COBpPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TenoBoe paciupeHue.

CBoiicTBa HaCBIILIEHHBIX M1APOB.

Kunienne. Kunenue npu nOHUKEHHOM JIaBJIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOIO HATSKEHUSI.

OIBITHI ¢ MBUIBHBIMH TIEHKAMHU.

CmauuBanue.

Kanwmnsipasie sBieHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

Crioco0bl U3MepeHUs BIAKHOCTH.

HccenenoBanue HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Buner nedopmarmii.

Hab6nronenue Manbix aedopMarimii.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenne yaenbHOM TEeIUIOTHI IIJIaBICHUS JIbJA.

N3yueHue CBOMCTB HACBHIIICHHBIX NIAPOB.

N3mepeHne abCoMIOTHOM BIIaXKHOCTH BO3/yXa U OLIEHKA MacChl IAPOB B IIOMEIICHUH.

W3mepenue kodduirienTa moBepXHOCTHOTO HATSKEHUS.

Nzmepenue moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JieOopMaIlii PE3UHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHJIBL.

Pa3znen 4. diekTpoguHaAMuUKA.

Tema 1. Inexmpuueckoe noe.

DnekTpu3zanus Tel U €€ MpOosIBICHUS. DJIEKTPUUYECKUU 3apsan. JlBa BUIa 3JIEKTPUUECKUX
3apsiioB. [[poBOAHUKH, TUAIIEKTPUKH U TOTYTPOBOAHUKU. DJIEMEHTAPHBIN SJICKTPUUECKUM 3apsi/l.
3aKOH COXpaHEHUsI ANEKTPUUECKOTro 3apsa.

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

Onektpuueckoe nose. Ero nefictBue Ha 31€KTpUYECKUe 3apsibl.

Hampsok€uHocts  anexTpuyeckoro mons. [IpoOnbiit 3apsan. JluHum Hanpsk€HHOCTH
ANEKTPUUECKOro noJist. OTHOPOAHOE INEKTPUUECKOE MOJIE.

[ToTeHIMaMbHOCTh AIEKTPOCTATUUECKOTO TOJIsI. Pa3HOCTh MOTEHIIMANIOB U HAMPSIKEHUE.
[ToTeHumanbHas SHEPrus 3apsiaa B JIEKTPOCTaTUYECKOM ToJie. [loTeHman 31eKTpoCcTaTHYeCKOTro
nosist. CBsi3b HANPSHKEHHOCTH TMOJIST U PA3HOCTH MOTEHIUATIOB ISl 3JIEKTPOCTATHYECKOTO OIS
(KaK OJTHOPOJHOTO, TaK ¥ HEOJHOPOIHOTO).

[TpuHIUIT CyNEePIIO3UITNH DIIEKTPUUECKHUX TTOJICH.

[Tone Toueunoro 3apsiga. Ilome paBHOMepHO 3apshkeHHOU cdepbl. Ilome paBHOMEpPHO
3apsOKEHHOTO 10 00BEMy 1mapa. [lose paBHOMEpPHO 3apsHKEHHOW OECKOHEYHOW TUTOCKOCTH.
KapTunbl mMHUI HANps>KEHHOCTU ATUX MOJIEH M 3KBUIIOTEHIIMATBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSJIOB.

JM3NeKTpUKHU B 3JIEKTPOCTATHUECKOM MOoJ€e. J{u3aeKkTpuyeckas NpoOHUIIaeMOCTh BEIECTBA.

Konaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO KOHJIEHCATOpa.

[TapannenpbHoe  coenuMHeHHe  KOHAEHcatopoB.  llocnmenoBaTenbHOE — COEOUHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKeHHOr0 KOHJIEHCATopa.

JIBr>KeHure 3apsKEHHOW YacCTHUIIbI B OJTHOPOJHOM JIEKTPUUECKOM TIOJIE.



TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOPHI, TE€HEPATOp
Ban ne I'paada.

Hemoncmpayuu.

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apAyKEHHBIX IaPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3aPSKEHHBIX IIIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban ne 'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3allluTa.

VYCeTpoicTBO U IeMCTBUE KOHAEHCATOPA MTOCTOSIHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IUIOIIAH IJIACTHH, PACCTOSIHUS
MEXAY HUMH U TU3JIEKTPUIECKON IPOHULIAEMOCTH.

DHeprus MEeKTPUYECKOT0 OIS 3apsyKEHHOT0 KOHAEHCATOPA.

3apska 1 pa3psiika KOHIEHCATOopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomel, npaKkmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsHKEHHBIX TEll.

Habumronenne npeBpalieHus: 3HEpruU 3apsyKEHHOr0 KOHJIEHCATOpa B DHEPIHI0 U3IyUYEHUS
CBETOAMO/1A.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnipenenenne pa3HOCTM TMOTEHIMANOB (HAaNMpsDKEHUSA) TMPU  TMOCIEI0BATEILHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHIEHCATOPA YEPe3 PE3UCTOP.

Tema 2. llocmoannwiil 31eKmpuyecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyLIECTBOBaHMSI IOCTOSSHHOTO —3JIEKTpUYECKOro Toka. lcrounuku Toka.
Hanpsixenue U u DJ1C £.

3axon OMa a1 yyacTKa LemnHu.

DNEKTPUYECKOE CONPOTUBIIEHUE. 3aBUCUMOCTD CONIPOTUBIIEHUS OJTHOPOAHOIO ITPOBOJAHMKA
OT €ro JUIMHBI U IJIOUIa/Id OTIEPEYHOr0 CEeUeHUsl. Y IeJIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajUIeIbHOE, CMEIIAHHOE COEAUHEHHME INPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIenua.

MOoIIHOCTb 3JEKTPUUECKOT0 TOKA. TerioBasi MOLIHOCTD, BbIIEIsieMasi Ha PE3UCTOpeE.

3/1C u BHYTpeHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA. 3aKkoH OMa /7Sl MOJTHOMU (3aMKHYTOM)
ANEKTPUYECKON 1enu. MOIHOCTh UICTOYHHUKA TOKa. KOpoTKOe 3amMbIKaHHE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue ycTpoicTBa U TEXHOJIOTMUYECKUE MTPOLIECCHI: aMIIEPMETP, BOJILTMETP, PEOCTaT,
CYETUHK DJIEKTPUUECKOU DHEPIUH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANpPsDKEHUS [UIS  PE3UCTOpa, JIaMIIbI
HaKaJIUBaHUs U CBETOUOJIA.

3aBUCHUMOCTh CONPOTHUBIICHUS LWIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, TUIOIIAIN
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS TP MOCTOSSHHOM Halps>KEHUH.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMplKkaHME TalbBaHUYECKOIO JIEMEHTA U OLICHKA
BHYTPEHHET 0 COIPOTUBIICHHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKY MOJIIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEMH.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.



HccenenoBanue CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepeHue yaeapHOro CONpOTUBIEHHS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS U1 JIJaMITbl HAKaJIUBaHUS.

VBenuueHue npezeia u3MepeHust amnepMerpa (BoJIbTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO COMNPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu D/]C ranbBaHMUECKOIO JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXy ITOJIFOCAMHM UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

HccnenoBanue 3aBUCMMOCTH TI0JI€3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OnekTpuueckas IPOBOAUMOCTb PA3JIMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTD
TBEPABIX  METAUIOB.  3aBUCUMOCTb  CONPOTHBJIEHUS  METAUIOB  OT  TEMIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBonHuku. CoOCTBEHHass M NpPUMECHas MPOBOJUMOCTb IOJIYIPOBOJHUKOB.
CsaoticTBa p—Nn-niepexona. [lonynpoBoHUKOBBIE IPHOOPHI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIU3.
3akonbl Dapajes A 3AEKTPOIIN3a.

DneKTpruuecKui TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENbHBIN pa3psa. Paznuunbie
THUIIBI CAMOCTOATENBLHOIO pa3psaaa. Monunus. [1nazma.

TexHuuyeckue ycTpolcTBa M IPAKTUYECKOE MPUMEHEHHUE: Tra30pa3psaHble JaMIlbl,
ANIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: AMOI, TPaH3UCTOP, (HOTOAUO,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHUE MEAM, BbIIUIABKA AJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOIIHUS.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponunsa dapanes.

HckpoBoit pa3psg ¥ NpOBOAUMOCTb BO3AyXa.

CpaBHeHUE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

Hab6monenue anexTpomnusa.

W3mepenue 3apsia 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3n4ecKuil MPaAKTUKYM.

Crioco6b! n3MepeHus: pU3NUECKuX BEIIMYMH C MCIOJIb30BAaHNEM aHAJOTOBBIX U IIM(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHCTEM. AOCOJIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEITHOCTH U3MEPEHUH pu3ndeckux BenuurH. OieHKa rpaHul] OTPETHOCTEH.

[IpoBeneHNE KOCBEHHBIX U3MEPEHUN, NCCIEAOBAHNI 3aBUCUMOCTEN (PU3NIECKUX BEITUYHH,
IpOBEpPKa IMPEJUIOKEHHBIX TUIoTe3 (BbIOOp M3 paldoT, ONMHUCAHHBIX B TEMaTHUYECKUX pasjenax
«Y4eHUYECKHI dKCIIEpUMEHT, J1a00paTOpHbIe paObOThI, MPAKTHUKYM).

Me:xnpeamerHbie CBA3H.

N3yuenne kypca ¢usnku yriryos€HHOro ypoBHSA B 10 Kiacce OCymIeCTBISIETCS C YUETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemmnvie nouamus, CA3AHHbIE C U3YYUEHUEM  MEMOO008 HAYUHO20
no3HanuA: SIBJICHUE, HaydHblM ¢akT, rumnores3a, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpUs,
HaOJroIeHNe, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH HU3MEpPEHHH,
W3MEpUTEIIbHBIE TPHOOPHI, ITudpoBas 1adbopaTopus.



Mamemamuka: pelieHre CUCTEMBI ypaBHeHUH. JInnelinas ¢pyHkuus, napadona, runepooa,
uX rpaduku u cBoiicTBa. TpuroHoMmerpuueckue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPHUTIOHOMETPHUUYECKOE TOXKIAECTBO. BEKTOpPHI M MX NMPOEKUMU HA OCH KOOPJMHAT,
CJI0)KEHHE BEKTOPOB.

Buonozua: vexannueckoe JIBIKEHUE B XKUBOU mpupoje, nuddysus, ocMoc, TeriooOMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXaloulel  cpeabl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIUIUBA JJISi BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KallWJUIIPHBIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBICHUS B XKUBOU NPUPOJE.

Xumua: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAs Macca, NOJIy4YeHHE HAaHOMATEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPJBIX TEJ, KUJIKOCTEN U
ra3oB, JKUIKHE KPHUCTAJUIbL, JJIEKTPUUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs
JCCOLMaIus, TajlbBaHUKA, 3JIEKTPOHHAs MUKPOCKOIIHS.

T'eozpaghus: BaxxHOCTh BO3yXa, BETPBL, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe IBUKECHUN C UCTIOIB30BAHUEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEeHHsT B TEXHUKE, CTATUYECKHME KOHCTPYKIHMHM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAHUKHU B TEXHUKE (TUPOCKOI, BOJOMET
U Jpyrue), OBUTATelhb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOI XOJIOAMIBHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIy4EHHS COBPEMEHHBIX MAaTepuaioB, B TOM  4HCIE
HAaHOMATEepHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTAaTUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3PsIHBIC JTAMITBI, TIOTYIIPOBOTHIUKOBBIE TPHOOPHI, TaIbBAaHHUKA.

11 KJIACC

Pa3nen 4. DaekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBre MOCTOSSHHBIX MAarHUTOB U TMPOBOJHMKOB C TOKOM. MarHutHoe IoJe€.
BekTop maruutHOM MHAYyKUMU. [[puHIMN Cyneprio3uliuy MarHUTHBIX MOJIel. JIMHUKM MarHUTHOM
WHIYKIUU.

MarautHoe ToJie MPOBOJAHHUKA C TOKOM (TPSMOTO MPOBOJHHUKA, KATYIIKH U KPYTOBOTO
BUTKa). OnbIT Dpcrena.

Cuita AMniepa, e€ HanpaBJIeHUE U MOYJIb.

Cuna JlopeHna, e€ HampaBJIeHHE M MOAYJb. JIBUKEHUE 3apsHKEHHOM YacTUIIBI B
OJIHOPOJHOM MarHuTHOM mnose. Pabora cuiel Jlopenna.

MarunuTtHoe noJie B BemecTse. DeppoMarHeTUKH, rmapa- U 1uaMarHeTUKH.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHl: MPUMEHEHHE IMOCTOSHHBIX
MarHuTOB, JJICKTPOMAarHMUTOB, TECTEP-MYJIbTUMETpP, DJIEKTPOABUTATENb SKOOH, yCKOpUTENTH
3JIEMEHTApHBIX YaCTHULI.

Hemoncmpayuu.

KaptuHa nuHMII MHIYKIIMM MAarHUTHOTO TIONS TIOJIOCOBOTO M IMOJAKOBOOOpa3HOTO
MOCTOSTHHBIX MarHUTOB.

Kaprrna nuHuii MarHUTHOW MHAYKIMH TOJIS ITUHHOTO MPSIMOT0 MPOBOJAHUKA U 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOIHHUKA, KATYIIKHA C TOKOM.

B3aumopeiicTBre 1ByX NpOBOAHUKOB C TOKOM.

Cuna Ammepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HabGnronenue ABMKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBHS STEKTPOU3ZMEPUTEIBHOTO MPUOOpPa MATHUTOIICKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

HccnenoBanne MarHUTHOTO MOJISt TOCTOSSHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

WccnenoBanue 1ecTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amiepa.



N3ydeHune 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKLIMU HAa OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnexmpomacHumnan uHOYKYuUs.

SBnenue 3neKTpoMarHUTHOM MHAyKuuu. ITotox BekTOopa MarHuTHOM uMHIyKuuu. DC
WHAYKIHUU. 3aKOH 3JIeKTpoMarHuTHoi nuaykuuu @apanes. Buxpesoe anexkrpuueckoe mnose. Toku
dyxo.

O/C uHAyKIMH B IPOBOAHUKE, IBUXKYILIEMCSI B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocts. Karymika MHIYKTUBHOCTM B LIE€MM IOCTOSIHHOTO TOKa. JSIBiIeHHe
camouHaykuuu. 9J1C caMOMHAYKLINN.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIeKTPOMarHuTHOE TOJIE.

TexHuyeckue ycTpoicTBa U TEXHOJIOTUYECKUE IPOIECChl: MHAYKIIMOHHAS NI€4b, COJICHOM/I,
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHU B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habumronenue siBaeHMs 37€KTPOMAarHUTHON UHTyKIIUU.

Uccnenosanue 3apucuMoctd J/1C HHIYKIIMU OT CKOPOCTH U3MEHEHHUSI MAarHUTHOTO TIOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUEBOM (METHOH) TpyOe.

SIBneHune caMOMHTyKLIUY.

Uccnenosanue 3aBucumoctd DJIC caMOMHAYKIIMUA OT CKOPOCTH M3MEHEHHs CHJIbI TOKA B
LEMH.

Yuenuueckuit 3xcnepumenm, nabopamopusie padbomot, nPAKMUKYM.

HccnenoBanue sBJI€HUS JIEKTPOMArHUTHONW MHAYKIIHH.

Omnpenenenne WHAYKIIMA BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBaHue sBI€HUS CAMOUHTYKIIUH.

COopka Mozenu 3JIeKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosiebanusi u BoJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBoOOIHEIE KOJIEOAHHUS.

['apmonunueckue  konebanua.  KunemaTnueckoe M JUHAMHUYECKOE  OMMCAHUE.
DHepreTuyecKoe OnucaHue (3aKOH COXpaHEHUsI MEXaHUYeCKOM SHeprun). BeiBoa 1MHaMHUYECKOTO
OIKCaHMsI TApMOHUYECKHUX KOJeOaHUH U3 UX SHEPreTHUECKOro U KWHEMAaTHYEeCKOTO OMMCAHUS.

AmMmutyna u (asza xosnebanuil. CBA3b aMIUIUTY/bl KOJ€OAHUN HMCXOIHOW BEJIWYUHBI C
aMIUTUTYZaMU KOJIeOaHUH €€ CKOPOCTH M YCKOPEHHUSI.

[Tepuon u vacrora konebanuii. [lepros ManbIx cBOOOJHBIX KOJEOAHUNH MaTEeMAaTHYECKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KONeOaHUI TPYKUHHOTO MasiTHUKA.

[TonsiTue o 3aTyxarouux Konedanusx. BoinyxaeHusle konebanus. Pezonanc. PesonancHas
KpuBas. BausHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KPUBOIl. ABTOKOIEOaHUS.

TexHuuyeckue ycTpoWcTBa M TEXHOJOTMYECKHE IPOILIECChl: METPOHOM, Yachl, Kadelwu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTeNbHOrO ABHKEHHMS.

Habmoienne He3aBUCUMOCTH NEpUOa MajlbIX KoJlieOaHU rpy3a Ha HUTU OT aMIUIUTYbIL.

HccnenoBanue 3aTyxarolmux KojaeOaHUH M 3aBUCUMOCTH MEepPHOAa CBOOOTHBIX KojeOaHH
OT COMPOTHUBIICHUS.

HccnenoBanue koneOaHM Tpy3a Ha MacCHBHOM MNpYyXHUHE C MLeIbl0 (HOPMUPOBAHUA
MIPEACTABICHHH 00 UAcaTbHON MOCIH TTPY>KMHHOTO MasTHHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPU KOJIeOaHUSIX Ipy3a Ha MPYKUHE.

WccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomst, npaKkmuxym.



W3mepenue nepuoia cBOOOAHBIX KOJEOAHUNH HUTSHOTO U MIPYKUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KOJIeOaHU Ha yIPyroM IOJBece.

N3yueHune NBUKEHUS HUTSHOIO MASITHUKA.

[TpeoOpa3zoBaHue 3HEPTUM B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTyXaOLMX KOJIeOaHUH.

HccnenoBanue BEIHYXKICHHBIX KOJICOaHUH.

Tema 2. Dnexmpomaznummnoie Koebanus.

Konebarenbupiit  koHTYp. CBOOOJHBIE JJIEKTPOMATHUTHBIC KOJICOAHWS B UICATHLHOM
kosnebatenbHOM KOHType. Popmyna Tomcona. CBsA3b aMIUIMTYyIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYZON CHJIIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B UA€aTbHOM KoJeOaTeIbHOM KOHTYPE.

3aryxaoliue 3JEeKTPOMarHUTHbIE KoJieOaHUs. BBIHYXJAEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

ITlepemeHHbII TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIUTYJHOE M JEHCTBYIOLIEE
3HaYEHHUE CHUJIbI TOKA U HAIIPSHKEHUS MPU Pa3InyHON hopMe 3aBUCUMOCTH IEPEMEHHOT0 TOKa OT
BPEMEHH.

CunycouanbHbIi IEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTylIKa MHIYKTUBHOCTHU B
LENN CHHYCOMJAIIBHOIO IIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsyKEHUH.

Uneanwsubiii Tpanchopmarop. [IpousBonctso, nepegada u motpebiIeHUE IEKTPHUIESCKON
SHEPIHH.

DKOJIOTMYECKUE PHUCKU IPH MPOU3BOJCTBE 3JIEKTpo3HEepruu. KynbTypa UCIOIb30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKU3HU.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE IMPOLECCH: SJIEKTPUYECKHI 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU AJIEKTpoIepeaay.

Hemoncmpayuu.

CBOOO/IHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

3aBHUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpaA.

OcuunorpamMMsl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BhIHyX/1IeHHBIE CHHYCOMIAIbHBIE KOJIEOaHNUs.

Pesucrop, karymika MHIyKTUBHOCTH U KOHJIEHCATOP B IIENH [IEPEMEHHOI0 TOKA.

Pe3oHaHCc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpA, KATYIIKH WHIAYKTUBHOCTH W
KOHJIEHCATOopa.

VYCTpoiicTBO M NPUHIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TMHUY 37IEKTPoIIepeiadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

Nzyuenune tpanchopmaropa.

HccnenoBanue NMepeEMEHHOIO TOKAa 4Yepe3 MOCIIEN0BATENBHO COCAUHEHHBIE KOHIEHCATOP,
KaTyIIKy U PE3UCTOP.

HabmroneHue 31eKTpoMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIH [IEPEMEHHOI0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHnnyeckue BOJIHBI, yCIOBHS UX paciipocTpaHeHus. [lonepeunsie 1 IpoA0IbHbIE BOJIHBIL.
ITepuon, ckopocTh pacIpOCTpaHEHUs U JUTMHA BOJIHBL. CBOMCTBAa MEXaHMYECKHUX BOJIH: OTPAXKEHHE,
npesomiieHue, UHTephepeHns U AUPpakius.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IymoBoe 3arpsi3HEHHE OKPY KaIOLIeH cpebl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBUS M3IY4YEHMsI JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBolicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPAXEHHWE, NPEIOMIIEHHE, MOJspU3aLus,
uHTepdepeHus 1 Tudpaxus.



[IIkayma 3MEKTPOMAarHUTHBIX BOJH. [IpUMEHEHHE 3IIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHLIMIIBI paguOCBA3U U TeIeBUACHUA. Paguonokanms.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKAOUIEH cpeibl.

TexHHYecKne yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBU30p, aHTeHHa, Tenepon, CBYU-meub, yabTpazByKoBas
JUAarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPAHEHHUE NONEPEUHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakiuy MEXaHH4eCKUX BOJIH.

AKycTH4eCKHUIl pe30HaHC.

CBolicTBa yIbpTpa3ByKa U €ro IPUMEHEHHE.

HaGroieHre CBSI3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/IOW ¥ 9aCTOTOM KOJIeOaHuH.

HccnenoBanue  CBOMCTB — DJIEKTPOMATHUTHBIX  BOJIH:  OTPaKEHHE, IPEIIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6HapyxeHue HH(ppaKpacHOro U yabTpaproIeTOBOIO U3ITyYEHUI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3y4eHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosinHENHOE PaCpPOCTPAaHEHHE CBETAa B OJHOPOAHOM cpene. Jlyu cBera. ToudeuHblid
MCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHue u300pakeHH B IUIOCKOM
3epkaiie. Chepuueckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETA. AOCOIFOTHBIN MOKA3aTeIb MPEIOMIICHHUS.
OTHOCHTEIBHBIN NTOKa3aTeNb NpesoMiIeHNs. [I0CTOSHCTBO YaCTOThI CBETA M COOTHOILLIEHUE JUINH
BOJIH IIPY IIEPEX0/I€ MOHOXPOMATHYECKOIO CBETA Yepe3 IPaHully pa3zelia IByX ONTHUYECKUX CPel.

Xon nyuelt B nmpusme. ucnepcus csera. CliokHBINH cocTaB Oenoro ceera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHue. IIpeenbHbIi yro MoJIHOr0 BHYTPEHHET0 OTPasKEeHUS.

CoOuparomiue M pacceuBaromive JUH3bL. ToHKasg JsnH3a. DOKYyCHOE pacCTOsSHHE U
ONTHYECKasl CUJIa TOHKOHM JMH3bl. 3aBUCHUMOCTbh (POKYCHOTO PAacCTOSIHUSI TOHKOM cdeprueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTesl IPEIOMIICHUS.

dopMyia TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xopa styda, IpouIeINIero JUH3Y M0/ IPOU3BOIbHBIM YIJIOM K €€ IJIABHOM ONTUYECKOM OCH.
ITocTpoenue N300paxeHui TOYKHU " OTpe3Ka psAIMOM B coOuparommx
Y PacCEeUBAIOLINX JMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromnias cnocoOHoCTs. ['11a3 Kak onTuyeckas cucreMa.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBass ontmka. WaTepdepenums cBera. KorepeHTHbIE HWCTOYHHUKH. Y CIIOBUSA
HaOJII0IeHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JIBYX KOT€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YciaoBue HAOMIOIEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspu3zanus ceerta.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: OYKH, JyIa, MEepUCKOIl,
¢oroanmapar, MUKpPOCKOII, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAs ONTHKA,
T pakuOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.



HccnenoBaHue MpeioMIIeHUs CBETA.

HabmioneHne noinHoro BHyTpEeHHEro oTpaskeHus. MoJielib CBETOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITyYKOB Yepe3 IIOCKOMAPAIIIENIbHYIO IUIACTUHY U MIPU3MY.

HccnenoBanue CBOWCTB M300paKECHUHN B JIMH3AX.

Mogenu MUKpPOCKOTIA, TEIECKOIa.

Habmionenue natepdepeHnm crera.

Habmtoienue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakiuu cBera.

N3yuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakimoHHOTO CIIEKTpa.

Habmionenue nucnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TprMeHeHre nOIIPOUIOB ISl U3yUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.

W3mepenue nokaszarens NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PACCTOSIHMSI OT BELIECTBA (HAa MPUMEPE KUIKUX
JIUH3).

N3mepenune poKyCHOTO pacCTOSIHHUS PACCEHBAIOIINX JIFH3.

[Tomrydenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia M JIMH3HI.

[TosryuyeHnue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpyupoBanue TenecCKONMM4eCKiX CUCTEM.

Habmonenue nudpaxuu, nHTEpPEPEHINN U MOJISPU3ALNHU CBETA.

W3ydenue monspu3aluu cBeTa, OTPAXXEHHOTO OT MOBEPXHOCTU AUDIIEKTPHKA.

N3yuenne naTephepeHIny Ja3epHOT0 N3TYUCHUS Ha BYX IIEIISX.

Habmtonenue nucnepcuu.

Hab6monenue u uccienoBanue 1upakiimoOHHOTO CIIEKTpa.

W3mepeHue IMHBI CBETOBOM BOJIHBI.

[TosrydeHue ciekTpa U3Iy4yeHus: CBETOMO 1A TIPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI CIelIHAJIBLHONM TEOPUH OTHOCHTEJIBHOCTH.

['panuubl MPUMEHUMOCTH KIIACCMYECKOW MeXaHHUKHU. llocTynarsl cnenuanbHOW Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  IIpeoOpa3zoBanust  Jlopenuma.  YcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHnyecknue ycTpoWcTBa M TEXHOJIOTMYECKHE IPOLIECCHI: CITyTHUKOBBIE NPUEMHHKH,
YCKOPUTENH 3apsyKEHHBIX YACTHII.

VYyeHnueckuit HKCIIepUMEHT, 1ab0opaTOpHbIE pabOThI, TPAKTUKYM.

OmnpeneneHue UMITyJIbca U DHEPTUU PENATUBUCTCKUX 4YacTUIl (1Mo ¢ororpadusiM TPEKOB
3apsHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKkynapnuo-601no80ii oyaiusm.

PaBHOBecHOE TemioBOe wW3IyueHHWEe (M3NMydeHHe aOCONIOTHO YEpPHOro Tesa). 3aKoH
cMmemieHust Buna. ['munoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHS ¥ UMITYJIbC (DOTOHA.

®otosdp¢exr. Onbitel A. I'. CroneroBa. 3akonsl ¢porodddexra. YpaBHeHue DHHIITEIHA
st potordexra. «KpacHas rpanua» hotodddekra.

JlaBnenue cBeTa (B YAacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO NOTJIOIIAIOUIYI0 U
a0COJIIOTHO OTpakarotyto nmosepxHocTsh). OnbrTe [1. H. JIeGenena.



BonHoBbie cBoiictBa yactull. Bomnbl ne bpoina. JlnnHa BosiHbL e bpoins u pazmepsl
00J1aCTH JTOKATU3aIMK ABIKYIIEics yacTusl. KopmyckynsipHo-BoaHOBOM AyanusMm. Judpakius
JJIEKTPOHOB Ha KpUCTAJIIaX.

Criernduka n3mepenui B Mukpomupe. CootHomenus HeornpenenéuHoctei I elizendepra.

TexHuueckue ycTpoHCTBa M TEXHOJOIMUECKHE IPOLECCHl: CIEKTPOMETP, (POTONIEMEHT,
¢doTonaTunK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAasi OaTapesi, CBeTOTUO/.

Hemoncmpayuu.

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEILEHHOCTH.

CBeToquoI.

Conneunas 6arapest.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuKym.

HccnenoBanue ¢poTope3ncTopa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus GoTorddexra.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA YEPE3 CBETOAUO/ OT HANPSIKCHHUSL.

Tema 2. @usuka amoma.

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

[Toctynarsl bopa. U3nyuenue u noriomeHre (GpOTOHOB IMPH MEPEXOie aToMa ¢ OJHOIO
YPOBHS SHEPTUHU Ha APYTOH.

Bunel ciektpoB. CeKTp ypOBHEHN HEPTUU aTOMa BOJOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE M3JTyueHue ceera. Jlazep.

TexHnyeckue yCTpoWCTBAa M TEXHOJOTMYECKHE IIPOLECCHI: CHEKTPAJIbHBIA aHAJIU3
(crieKTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

HaGnroneHnue nuHeyaTbIX CIIEKTPOB.

VYCTpoCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHIL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIYYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomul, nPAKMUKyMm.

HaGnronenue nuHeyaToro crekrTpa.

HccenenoBanue crekTpa pa3peKEHHOIO aTOMapHOTO BOJAOPOAA M M3MEPEHHME NMOCTOSHHOU
Pun6epra.

Tema 3. Dusuxka amomHo20 A0pa u 31eMEeHMAPHBIX YACHULY,.

Hyxnonnas mognens siapa [eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe 4ucio sijpa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnaj. DIeKTPOHHBIM U MO3UTPOHHBINA Oera-pacnaj. I'amma-
U3JIy4YeHHE.

3aKOH PAJMOAKTUBHOrO pacmnajga. PanmoakTuBHBIE H30TONBI B mpupone. CBoiicTBa
MOHU3HPYIOLIETO U3JIy4eHUs. BiausHue paIlnOaKTUBHOCTH HA KMBBIE OpraHNU3Mbl. ECTeCTBEHHBIN
¢doH uznyuenus. Jlozumerpusi.

DOHeprus CBS3U HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepubie peakuuu. Jlenenue u cuHTE3 sAAep. SnepHble peaktopbl. IIpoGiemsl
YIPaBISIEMOTO TEPMOSAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCIEeKThl PA3BUTHS  SECPHOU
OHEPIeTUKHU.

MeTtonbl perucTpanuy U UCCIEI0BAaHUS dJIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAIbHbIE B3auMOJeHCTBUA. baproHbl, Me30HBI U JenToHbl. lIpencraBnenue o
CrangaptHoit Moaenu. KBapk-TJIrOOHHAsI MOJIEINb aIpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHAs SJHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuuYecKue yCTpPOMCTBA M TEXHOJOTMYECKUE MPOIIECCHI: TO3UMETp, Kamepa BuibcoHa,
SJCPHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aroMHas OoM0a, MarHMTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

Hzydenue noriomuieHus: 0eTa-4yacTUl] alFOMUHHAEM.

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOQU3UKH.

Otansl pa3BUTHs acTpoHOMHUH. [IprKIIaHOE 1 MUPOBO33pPEHUYECKOE 3HAUEHUE ACTPOHOMMUH.
[TpruMeHNMOCTH 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIEI KOCMHUUYECKHX OOBEKTOB.

Metonbl acTpOHOMHYECKMX HccaeaoBaHUil. COBpEMEHHbBIE ONTUYECKUE TEJIECKOIbI,
panuoTeNecKonbl, BHEATMOC(HEpHAs aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3nus, spkue 3BE3/1bl, IJIAHETHI, KX BUIUMOE ABH)KECHHUE.

ConneuHas cucrema.

Connue. ConHeunas akTUBHOCTh. McTounuk sneprun ConHia v 3BE31.

3BE3/1b1, X OCHOBHBIE XapaKTEPUCTUKU. JMarpaMma «CreKTpaJIbHbIN KJIACC — CBETUMOCTb.
3BE3/1bI TVIABHOW MOCIEA0BATEIbHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJI 3BE3]] IJIABHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOItoUMK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3 .

Mineunsiii [1yte — Hama ["anakTtuka. [Tonoxxenue u nmwxenne Connina B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmmpenne Bceenennoit. 3akon Xa06ma. PazOeranme ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Habmtonenus 38E€31H0r0 HeOGa HEBOOPYKEHHBIM T1a30M C UCTIOIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUH JUISl ONIpeIeIeHHsI TIOJI0KEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3usi CeBepHOro MoNyIapus U sipKue 3BE3/BI.

Hab6monenus B Teneckon JIyHbl, 1aHeT, TYMaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKUl MPAKTUKYM.

CrniocoObl u3MepeHus pU3NUEeCKUX BEIMYMH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE TIOTPELTHOCTH U3MepeHul (pr3nueckrx BeauurH. OLeHKa rpaHul] IOrPEeNIHOCTE.

[TpoBeieHMe KOCBEHHBIX U3MEPEHHI, UCCIETOBaHUN 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH,
IIPOBEPKa MPENJIOKEHHBIX TMIOTE3 (BBIOOP M3 pabOT, OMUCAHHBIX B TEMAaTHYECKUX pa3enax
«Y4eHUYECKHI SKCTIEPUMEHT, J1a00paToOpHbIe paObOThI, TPAKTHUKYM)).

O0o0maroniee NnoBTOpPeHHUeE.

OO6oOmeHne W cuUcTeMaTH3allus — COJepXKaHMd  pas3fesoB  Kypca  «MexaHUKay,
«MonekynspHas ¢u3MKa U TEPMOAUHAMHKAY, «DIeKTpoauHamukay, «KoneOaHus v BOJHBDY,
«OCHOBBI  CHEIMATIBHONM TEOPHUHM OTHOCUTENbHOCTHY, «KBaHTOBas Qusmka», «IeMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponbp ¢u3uku M acTpoOHOMHHM B SKOHOMHYECKOHM, TEXHOJOTHYECKOM, COIMATbHOU WU
ATHYECKOH chepax esaTeIbHOCTH YeJI0OBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTUHE MHpa, 3HAUEHHE OMHMCATENbHOM, CHCTEeMaTH3UpYIOIeH, 0ObICHUTENbHON U
nporHoctTudeckor GpyHkuui pusmdeckoit Teopuu, posib Gpuandeckoi Teopun B GOPMUPOBAHUN
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B OOIIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPO/IE.

Me:xnpeamerHbie CBA3H.

N3yuenune xypca ¢us3nku yriryOs€HHOTO YpoBHS B 11 Kjacce OCyIIecTBISETCS C y4ETOM
COJIEP)KATENbHBIX MEXKIIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadvu U TEXHOJIOTHH.



Mesicnpeomemnvle  nOHAMUA, C6A3AHHBIE C  U3YYEHUEM  MEmO008  HAYYHO20
nO3HAHUA: SIBICHUE, Hay4yHbId (akT, Tunoresa, (¢uU3NYecKas BeJIMYMHA, 3aKOH, TEOpHs,
HaOJI0/IeHUE, SKCIIEPUMEHT, MOJACIMPOBAHNE, MOJIENb, U3MEPEHUE, MOTPEIIHOCTH HU3MEPEHUH,
U3MEPUTENIbHBIC TPUOOPHI, UPPOBas Ta00paTOPHSL.

Mamemamuka: penieHre CUCTeMbl ypaBHeHHH. Tpuronomerpuyeckue (QyHKIHH: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO. BekTopsl M HX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKeHUE BEKTOpOB. [Ipou3BonHbIE 37IeMEHTApHBIX (DYHKIHM.
[Tpu3Haku o100 TPEYTOJIbHUKOB, ONPEAeICHNE TUIOMAAN TUIOCKUX GUTyp U 00BEMa Tell.

Buonozua: snekrpudeckuie IBICHUS B )KUBOM MPUPOJIE, KoJiebaTeabHbIe IBUKEHUS B )KUBOU
IPUPOJIE, SKOJIOIMYECKHE PUCKH IIpU IPOU3BOJACTBE DJIEKTPOIHEPTUH, 3IIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYIKAIOIIEW Cpelbl, YJIbTPa3BYKOBas JUAarHOCTHKAa B MEAMIMHE, ONTHYECKUE
SIBJIEHUS B )KUBOU IPUPOJIE.

Xumua: CTPOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAJIHU3.

T'eozpaghusa: marHuTHBIE TONIOCa 3€MITH, 3QJIEKU MArHUTHBIX pyl, GOTOCHEMKA 3€MHOU
MOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOIBUTATENb
Skobu, reHeparop MEPEMEHHOIO TOKAa, HWHAYKLIMOHHAas IeYb, JMHUM D3JEKTpoliepenad,
3JIEKTPOJBUTATENb, pajap, paaUMONpUEMHHK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-mneus,
yJIbTPa3ByKOBasi JUArHOCTUKa B TEXHUKE, IPOEKLIMOHHBIA amnmapar, BOJIOKOHHAsl OITHKA,
conHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, siIepHAs YHEPreTUKA U SKOJIOTHUECKHUE aCTIeKThI
€€ pa3BUTHSL.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3y/bTaThl OCBOCHUS y4eOHOTro mpeamera «Du3nka» JOIKHBI OTPaXKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEHN TUUYHOCTH, CHCTEMOM IEHHOCTHBIX OPUEHTALIUN, TO3UTUBHBIX BHYTPEHHUX YOSKIEHUH,
COOTBETCTBYIOIIMX TPAJAMLMOHHBIM IIEHHOCTAM POCCHUHCKOro oOIIecTBa, pacHIMpeHHe
JKU3HEHHOT'O OIIbITa U OMNbITA ACSATEIBHOCTH B IIPOLECCE pEeaIn3alMi OCHOBHBIX HAIPABIICHUN
BOCIIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCIIE B YACTH:

rPaxKAaHCKOr0 BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh I'PAXKAAHCKONW MO3MIMU OO0YYAIOUIErocsi Kak akKTUBHOI'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

OPUHATHE TPAJAULMOHHBIX OOIIEYENIOBEYECKUX TYMAHHUCTHUYECKHX M JEMOKpPaTHYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [ESATEIbHOCTh B HHTEpecax TIpakJaHCKOTro OOIIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3aliu;

yMEHHE B3aUMOJEMCTBOBATH C COLMAIbHBIMA MHCTUTYTaAMH B COOTBETCTBUHU C MX QYHKIUSAMU U
Ha3HA4YCHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU JIEATEIbHOCTH.

NMAaTPHOTHYECKOr0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh POCCUMCKON I'pa)KTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIECHHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM POCCUNCKUX YYEHBIX B
obsactu (GU3UKHA U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJCHMUS;

CIOCOOHOCTh OLIEHMBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHbIE PELICHHS, OPHUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;



OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUNBOTO Oy IyIIETo.

ICTETHYECKOr0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs SCTETHKY HAYYHOI'O TBOPYECTBA, IMPHUCYIIETO
¢du3nueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

MHTEpPEC K pa3inyHbIM cepam mpodeccuoHAIBHON ASSITENFHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢bu3uKOol W TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymiel mnpodeccun u
pean30BBIBATH COOCTBECHHBIC )KM3HECHHBIC TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30oBaHHI0O M CaMOOOpa30BaHHUIO B oOmacth (GU3MKKA Ha
IPOTSKEHUU BCEH KU3HU.

IKOJOTHYECKOr0 BOCTIMTAHUSA:

c()OPMUPOBAHHOCTh ~ JKOJOTHMYECKOW  KYyJIbTYyphl, OCO3HAaHHWE TJIO0AIBHOTO  XapakTepa
9KOJIOTHYECKUX MPooIIem;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JNEHUCTBUU B OKPYKAIOLIECH Cpelle Ha OCHOBE 3HAHUS LIEJICH
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIMpeHne OmbITa JEATSIBHOCTH SKOJIOTHMYSCKON HAIMPABICHHOCTH HAa OCHOBE WMEIONTUXCS
3HaHWH Mo (pu3UKe.

HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMUPOBAHHOCT MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
duznyecKoil HayKu;

OCO3HAaHHE LIEHHOCTH HAay4YHOH JesITeNbHOCTH, TOTOBHOCTH B TIpoOIleccCe H3yueHUs (HU3UKU
OCYIICCTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO IEATEIbHOCTh HHANBUIYAILHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHHBePCcAJIbHbIE YueOHbIe 1eHCTBUS

Ba3oBble Jioruyeckue eiicTBUA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W  aKTyaJIM3UpOBaTh MpoOJEeMy, paccMarpuBaTth €€
BCECTOPOHHE;

OTIPENIETISATh eI JACSITEIBHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3pabaThiBaTh TUIAH pEIICHUs] MPOOJIEMbI ¢ YU4ETOM aHalM3a UMEIOIIMXCS MaTepUATbHBIX H
HEMaTepHUalbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEITLHOCTh, OLICHUBATH COOTBETCTBHUE PE3YyJILTATOB I1EJISIM, OIICHUBATh
PUCKH MOCTEACTBUHN ACSATEIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX PEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

Ba3oBbie nccienoBarejbLcKkue 1elCTBHUA.

BIIAJICTh HAYYHON TEPMHUHOJOTUEH, KIIFOUEBBIMU MMOHATUSIMHU M METOJIaMU (DU3UIECKON HAYKU;
BJIQ/ICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATENLCKON U TPOEKTHOM JIeATEeTbHOCTH B 001IacTH (PU3UKH,
CITOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHs 3ajad
(GU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3TUIHBIX METO/I0B TTO3HAHHSI,

BIIAJCTh BUIAMHU JCATEIBHOCTH [0 TIOJYYSHUIO HOBOTO 3HAHHS, €ro HWHTEPIpETallnu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3INYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3NKH;

BBISIBJIATh IPUUMHHO-CIICJICTBEHHBIE CBSI3M U aKTYaJU3HPOBATh 3a/1ayy, BBIJIBUTATh THIOTE3Y €€
pEIIeHMs, HaXOUTh aprYMEHTHI ISl I0Ka3aTeIhCTBA CBOMX YTBEPKICHUM, 3a1aBaTh MapaMeTPhl
Y KpUTEPHUU PEILICHUS;

aHAJIM3UPOBATH IMOJTYUYEHHBIE B XOJI€ PEIICHUS 3aJa4il Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;



CTaBUTb U (POPMYJIHPOBATH COOCTBEHHBIE 3a/1a41 B 00pa30BaTEIbHOMN JESATENbHOCTH, B TOM YHCIIE
pY U3yYeHUH (PU3UKHU;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh EPEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEASITEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTrMHAIbHBIC ITOAXOAbI U PEILICHMUS;

CTaBUTb IPOOJIEMBI U 33JjauHl, JOMyCKAIOIUeE aJIbTEPHATUBHBIE PELICHHUS.

Paborta ¢ nnopmanmeii:

BJIAJICTh HABBIKAMM MOJIy4eHUS MHPOPMaLUU GU3NUIECKOro COAEPIKaHUS U3 UCTOYHUKOB Pa3HbIX
THIIOB, CaMOCTOSITEJIBHO OCYILECTBIATH ITOMCK, aHAJIU3, CUCTEMATHU3alUI0 U HUHTEPIPETALMIO
MHGOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM IIPE/ICTABICHMUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIb30BaTh CPEACTBA MH(MOPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3allMOHHBIX 3aad C cOOJIofeHueM TpeOOBaHUI
9PrOHOMMKH, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U ITHUECKUX
HOPM, HOPM HH(POPMAIIMOHHOW 0€30TIaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOrO COJEepkKaHUs B Pa3IMYHbIX (hopMaTax ¢ yd4éTOM Ha3HAUYEHUS
UHPOpPMALMM W IIETICBOW ayIUTOPHH, BBIOMpAsh ONTUMAIBHYIO (OpPMYy TIpPEACTaBICHUS U
BU3YaJIU3alu.

KoMMmyHukaTHBHBIE yHHBepcaibHbIe yueOHbIe 1eCTBUSA:

OCYILECTBJIATh OOIEHHE HA YpOKax (PU3UKHU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMA U CMATYATh KOH(IIMKTHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIOIb30BAHUEM SA3BIKOBBIX CPEIICTB;
MOHMMATh U UCTOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BbIOMpPAaTh TEMAaTHUKy M METOAbl COBMECTHBIX MACHCTBUI ¢ ydu€TOM OOIIMX MHTEPECcCOB U
BO3MOKHOCTEH KaKJ0r'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPIMHUPOBATh EUCTBUSA 110
€€ TOCTUKEHUIO: COCTABJIATH IUIAH ACUCTBUM, pACIIPEAEIIATH POJIU C Y4ETOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOI padoThI;

OILICHMBAaTh KAayeCTBO CBOETO BKJa/Ja M KaXKJIOr0 y4acTHHKA KOMaHIbl B OOIIMHA pe3yJbpTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpejjlaraTb HOBBIE IIPOEKTHI, OLEHMWBATh HAECH C IO3ULHUHA HOBHU3HBI, OPUIMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh MO3UTUBHOE CTPATErMYECKOE IOBEJCHUE B PA3JIMYHBIX CUTYaLHUsX, NPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBIATh IO3HABATENIbHYIO JESATENbHOCTh B o0nactu (U3NKUH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/IauH;
CaMOCTOSATENIBHO COCTAaBISATh IUIAH pEHIEHUs pacdE€THBIX M Kad4eCTBEHHBIX 3a7ad, IUIAH
BBITIOJIHEHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNiaTh OCO3HAHHBIN BHIOOD, apIyMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a PEIlICHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO 3PYIUIMUA B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOM 00Pa30BaTEIHHBIA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEICKT:

JaBaTh OILICHKY HOBBIM CHUTyallUsIM, BHOCHTH KOPPEKTHBBI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIaJICTh HaBBIKAMH I03HABATEIbHON pe(dIeKCHU KaK OCO3HAHHUS COBEPIIAEMBIX ICUCTBHU |
MBICITUTEIBHBIX MPOIECCOB, HX PE3YIbTATOB M OCHOBAHHIA;

UCII0JIb30BATh MPUEMBI PEIICKCHH ISl OLICHKH CUTYAIMH, BHIOOpa BEPHOTO PEIICHHUS;

YMETh OILICHUBATh PUCKH U CBOCBPEMEHHO MPHUHUMATH PEIICHHS 110 KX CHIDKEHHIO;

NPUHUMATh MOTHBBI M apPI'YMEHTBI IPYTUX TPU aHAU3E PE3Y/IbTaTOB JIESITEIbHOCTH,

NpUHUMAThH ce0s1, MIOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI M APT'YMEHTBI IPYTUX MPU aHAIN3E PE3yJIbTaTOB JACATCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTrUX Ha OLIHOKH.

B mporiecce 1OCTHKSHUS INIHOCTHBIX PE3YJIbTATOB OCBOCHHS TPOIPAMMBI 0 (PU3HKE IS YPOBHSI
CpeIHero o01ero oopa3oBaHus y 00y4JaronuXxcs COBEPIICHCTBYETCS SMOIIMOHAIBHBI HHTEJUICKT,
HpeNoJararonri chOpMUPOBAHHOCTD:

CaMOCO3HaHUs1, BKIFOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE YMOIIMOHAIBHOE COCTOSIHUE, BUICTh
HAIpPaBJICHUS Pa3BUTHsI COOCTBCHHOW 3MOIMOHAIBLHOMN cepbl, ObITh YBEPEHHBIM B cele;
CaMOpEeTryJIMPOBaHMsI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBE/ICHUE, CIIOCOOHOCTh AN THPOBATHCS K IMOIMOHAIBHBIM U3MCHEHHSIM U IMPOSBIISATH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIOYAIOIICH CTPEMIICHHE K TOCTH)KECHHIO [IEJIH U YCIEXY, ONTHMHU3M,
WHHUIUATUBHOCTh, YMCHHUE JICHCTBOBATh, HCXOS U3 CBOMX BO3MOXKHOCTEH;

9MIIATHH, BKIIIOYAIOIIEH CITIOCOOHOCTh TTOHMMATh SMOIIMOHAIBHOE COCTOSIHUE JPYTHX, YUYUTHIBATH
€ro MpHU OCYIICCTBICHUU OOLICHHUS, CIOCOOHOCTh K COUYBCTBHUIO U CONICPSIKUBAHUIO;
COIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIICHHUS C IPYTUMH JIFOAbMH,
3a00THTHCS, IPOSIBIISITh UHTEPEC U pa3peliaTh KOHPIUKTHI.

I[MPEAMETHBIE PE3YJIbTATBI

K xoHuy oOyuenus B 10 knacce npeIMeTHbIE pe3yJbTaThl Ha YINIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Yy OOYHAOLINXCS YMEHUH:

MOHUMATH POJIb (PU3UKHA B IKOHOMHUYECCKOW, TEXHOJIOTHYECKOH, IKOJIOTHICCKOMN, COITUAITBHON U
TUYECKON cdepax AeATeNbHOCTH YelIOBEKa, pojb U MECTO (PU3MKH B COBPEMEHHOM Hay4yHOMH
KapTUHE MHpa, 3HAYEHHE OMNMCATEIbHOW, CHCTEMAaTU3MUPYIOIIEH, OOBSICHUTEIBHOW U
INPOTHOCTUYECKON (GYHKUMH (u3nyecKo TEOpUM — MEXaHMKH, MOJIEKYJISApHONH (U3MKH U
TEPMOJMHAMUKH, poJib (U3NYECKON Teopur B (HOPMUPOBAHUM MPENCTABICHUM O (QU3NUYEeCcKOn
KapTUHE MUPA;

pa3nuyarh yCJIOBUS MPUMEHMMOCTH MoJiened (QU3NYeCKUX Teld M MPOLECCOB (SIBICHMI):
UHepIMalbHas cucTeMa OTcuéra, abCoNIOTHO TBEPAOE Telo, MaTepuajbHas TOUKa,
PaBHOYCKOpDEHHOE JIBIJKEHHE, CBOOOJHOE TMajeHue, aOCoJITHO yhpyras jaedopmanus,
abCOJIIOTHO ympyroe U aOCOJIOTHO HEYNpPYyroe CTOJIKHOBEHUS, MOJEIM Tra3a, XHJIKOCTH U
TBEPAOro (KPUCTAJUIMUECKOTO0) TeNa, WAealbHBIM ra3, TOYEYHBIH 3aps, OIJHOPOJIHOE
AIIEKTPUYECKOE T0JIE;

paznuuath yciaoBHsS (TpaHMIIBI, 00JIACTH) NMPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MMOHHUMATH
BceoOImuMit xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U OTPAHWYEHHOCTh HMCHOJIB30BAHUS YACTHBIX
3aKOHOB;

aHATM3UPOBaTh M OOBSCHATh MEXaHHYECKHUE MPOIEeCcChl M SBJCHUS, HCIOJIb3ySd OCHOBHBIE
MOJIO)KEHUST W 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHMYECKOTO JBMKEHUS, (HOPMYJIbI
KUHEMAaTUKU DPABHOYCKOPEHHOI'O JBIXKEHMs, NpeoOpazoBaHus [amwies 11 CKOpPOCTH U
nepeMenieHus, 3akoHbl HbOTOHA, MPUHIMI OTHOCUTEIbHOCTH ['anmuies, 3aKOH BCEMHPHOIO
TATOTEHUS, 3aKOHBl COXPAHEHHUs UMITYJIbca U MEXaHMYECKOW PHEPTUH, CBA3b pabOTHI CHIIBI C
U3MEHEHHEM MEXaHWYEeCKOW OHHEepruH, YCIOBUS PpaBHOBECHS TBEPAOrO TeNa), MPU 3TOM
MCIIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBHSI NPUMEHHUMOCTH
¢buznyecKkux 3aKOHOB: MpeoOpa3oBaHuil ["anmuies, BToporo u TpeThero 3akoHOB HpIOTOHAa,
3aKOHOB COXPAHEHUsI HMITyJIbCa U MEXaHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;



AHAIU3UPOBATH U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJIECHUS, UCTIOIb3YSI OCHOBHBIE MOJI0XKEHUS
MKT 1 3aKOHBI MOJIEKYJISIPHOHM (PU3UKH M TEPMOJIMHAMMKH (CBSI3b JaBJICHUS UCaTbHOTO Ta3a co
CpeIHEe KMHETUYECKON 3HEeprue TEIIOBOro JBUKEHUS U KOHLEHTpALUEH ero MOJIEKYJI, CBA3b
TeMIEpaTypbl BEMIECTBA CO CPEAHEN KUHETHUECKOM SHEPTUEN TEMIIOBOTO JIBUKEHUS €TI0 YaCTHII,
CBSI3b JABJICHUS MJCAIBHOIO ra3a ¢ KOHIEHTPALMEN MOJEKYJ] M €ro TEMIEPATypOid, ypaBHEHUE
MenneneeBa—Knanelipona, mHepBblld 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUs DHEPIUM B
TEIUIOBBIX IIpolieccax), HpU HSTOM HCIIOJIb30BAaTh MAaTEMaTHUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3pIBaTh yCIOBUs IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KnanenpoHa,

AQHAIU3UPOBATh U OOBACHATH IJIEKTPUUYECKUE SIBIICHUS, HCIOJb3ys OCHOBHBIC MOJOXKEHHUS U
3aKOHBl D3JIEKTPOJUHAMHMKHU (3aKOH COXpPAHEHMsI JJIEKTPUUECKOTo 3apsna, 3akoH Kyiona,
MOTEHIUAIBHOCTD JEKTPOCTATUYECKOIO MOJISL, IPUHIUI CYNEPIO3ULUN SJIEKTPUUECKHUX TOJIEH,
IIPU 3TOM YKa3blBasl yCJIIOBMS NPUMEHMMOCTH 3akoHa KyiloHa, a Takke NMpPakTHYECKU Ba)KHbIC
COOTHOLIEHUS: 3aKOHbI OMa Il y4acTKa LENH U JJI1 3aMKHYTOW 3JIEKTPUYECKOM LIENH, 3aKOH
Jxoyns—Jlenna, nmpaBuna Kupxroda, 3akonsr @apajes 17 3JeKTPOIn3a);

ONKCHIBATh (PU3UUECKHE MPOLECCH] U SBICHUS, UCIONIB3YS BEIMYMHBL: MIEpEMEILEHUE, CKOPOCTh,
YCKOPEHHE, UMITYJbC TEJla U CHCTEMBI TEJ, CWJIAa, MOMEHT CHUJIbl, JAABJICHUE, NOTEHIMAIbHAS
SHEPrus, KNHETUYECKasl SHEePTUs, MeXaHu4ecKas SHeprusi, paboTa CUiIbl, IEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CUJIA TSHKECTH, CHIIA YIIPYTOCTH, CUJIA TPEHHUSI, MOIIHOCTh, YHEPTUs B3aUMOICHCTBUS
Tena ¢ 3emnéil BOMU3M €€ MOBEpXHOCTH, SHEPTHUSl yIpyroi nedhopManuy npyKUHbI, KOJIUYECTBO
TEIUIOTHI, a0CONIOTHAs TEMIIeparypa Tena, padoTa B TEpPMOJMHAMUKE, BHYTPEHHSS SHEPTHSA
UJCabHOTO OJIHOATOMHOTO Ta3a, paboTa UIeabHOTO ra3a, OTHOCUTENbHAS BIIXXHOCTh BO3/1yXa,
KII/] naeanbHOro TErIOBOTO ABUTATENIA; JIEKTPUUECKOE MOJIE, HAMPSHKEHHOCTD AJIEKTPUYECKOTO
NoJIs, HAOpsDKEHHOCTh MOJIsi TOYEYHOrO 3apsja WM 3apssKeHHOro Ilapa B BakKyyMeé U B
OUDJIEKTPUKE,  MOTEHUWAl  JJIEKTPOCTaTUYECKOro  MOJsA,  Pa3HOCTh  ITOTEHIMAJOB,
3JIEKTPOJBMKYILAsl CHUJIA, CHJIa TOKA, HAIpPSKEHUE, MOUIHOCTb TOKA, 3JEKTpUYECKas EMKOCThb
IIJIOCKOTO KOHJIEHCATOPa, COIPOTUBIICHUE YYaCTKA LIENU C ITOCIIEI0BATEIbHBIM U I1ApaJUICIbHBIM
COEIMHEHUEM PE3UCTOPOB, IHEPTHUS FIEKTPUUECKOTO OJII KOHJIEHCATOPA;

00BSACHATH 0COOEHHOCTHU NMPOTEKaHUs (PU3HUECKUX SBJICHUI: MEXaHUUECKOE JBUKEHHE, TETJIOBOE
JIBIDKEHUE YacTHIl BELIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JABIKEHHE, TUPPy3us,
UCIIapEHUe, KUIICEHWE M KOHJIEHCAllMs, IUIABJICHUE W KPUCTAJUIM3alUs, HAIpPaBICHHOCThb
TEIIONEPEIay, OJJICKTPU3aLUsd Tel, OKBUIIOTEHLHMAIBHOCTb IIOBEPXHOCTH 3apsKEHHOIO
IIPOBOJIHHKA;

OPOBOJIUTH HCCIIEZJOBAaHUE 3aBHCHUMOCTH OJHOM (U3UYECKOM BEIMYMHBI OT JApPYrod c
UCIIOJIb30BaHUEM TMPAMBIX H3MEPEHHH, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHpPOBATh
pe3yabTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHUJE T'padUKOB C y4ETOM
a0COTIOTHBIX MOTPELTHOCTEN U3MEPEHUH, 1eTIaTh BHIBOABI IO PE3YyJIbTaTaM MCCIIEI0BaHUS;
IPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEIUYMH, NPH 3TOM BBIOMPATh ONTHUMAaJIbHBIN
METOJl M3MEPEHMs, OLEHUBAaTh aOCONIOTHBIE M OTHOCHUTENbHBIE IOTPEIIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHUH;

IIPOBOAMTH OIBITHI IO MPOBEPKE MPEJIOKEHHON TMIIOTE3bI: TUIAHUPOBATH SKCIIEPUMEHT, COOMPATh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh IOJyYCHHBIE PE3YJIBTATHl U JEJaTh BBIBOJ O
cTaryce NpejioKeHHON TUITOTE3bI;

coOuo1aTh IpaBuiIa 0€30MacHOro TpyJa MpU MPOBEJCHUM MCCIEOBAaHUN B paMKax y4eOHOro
HKCIIEPUMEHTA, TMPAKTUKyMa M Yy4eOHO-HCCIIENOBATENbCKOM M MPOEKTHON JeATENIbHOCTH C
UCIOJIb30BAHUEM U3MEPHUTEIBbHBIX YCTPOICTB U 1aOOpaTOpHOTo 000y IOBAHUS;

pemate pacu€THbIE 3aJlayil C SIBHO 33/IaHHOM M HESIBHO 3a/laHHOM (U3UYECKONW MOJENbIO: Ha
OCHOBAaHMM aHaJM3a YCJIOBHUA OOOCHOBBIBaTH BBIOOp (HU3MUECKOM MOJeNnu, OTBevarolei
TpeOOBaHUSAM 3a/layd, NPUMEHATH (OPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(bu3nUeCKUX TEOPH IPU UCIIOIB30BAaHUN MAaTEMAaTHYECKUX METOIOB PELICHHS 3a/1a4, IPOBOAUTH
pacdy€Thl HA OCHOBAHMM HMMEIOLIUXCS JTaHHBIX, aHAJU3UPOBATh PE3YNIbTATHl U KOPPEKTHPOBATH
METO/BbI PEIICHUS C YYETOM IIOTYUYEHHBIX PE3YIbTaTOB;



peliaTh KayecTBEHHbIE 3aJauu, TpeOyrolue MpUMEHEHUs 3HAHUI M3 pa3HbIX pa3fesioB Kypca
bu3MKKM, a TakKe WHTETpPAlMHd 3HAHUN U3 JPYTHX MPEAMETOB €CTECTBEHHO-HAYYHOTO LUKIIA!
BBICTPAMBATh JIOTUYECKYIO LENOYKY pacCyXJEHUH C ONOpOM Ha W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHMUS MJI1 OOBSICHEHHS OCHOBHBIX MPUHIMIIOB pabOThI
M3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOIIECCOB;
MPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTHUI;
AQHAIM3UPOBATh M OIEHUBATh IOCJIEACTBUA OBITOBOM W MPOU3BOJACTBEHHOW JAESATEIbHOCTU
YeNIOBEKa, CBA3AHHOW C (DM3MYECKUMH MPOIECCAMH, C TMO3UINI IKOJIOTHIECKONW 0€30MacHOCTH,
MIPEACTABICHUI O PalMOHAIIBHOM NPHUPOAOIOIb30BAHUM, a TAKKE Pa3yMHOM HCIIOJIb30BaHUU
JOCTHIKEHUH HAYKU U TEXHOJIOTUH /ISl JAIbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTRA;
NPUMEHSTh pa3JIMYHble CIOCOOBI PAa0OTHl ¢ HHpOpMALUEe (U3UUECKOTO COAEpKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX TEXHOJIOTHH, MPH 3TOM UCIOIb30BaTh
COBpEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJOTUU MJIs IOUCKa, NepepaboTKU U MpeAbSBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJISIPHOH WHGOpMAIMU, CTPYKTYPUPOBAHHUS ¥ HWHTEPIPETALUN
uH(pOpMallMK, TOJYYEHHOW U3 pa3jIMYHbIX HCTOYHUKOB, KPUTUYECKH AaHAIU3UPOBATH
MOJTy9aeMy 0 HH(POPMAITUIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE UMECIOIIMXCS 3HAHUM,
TaK U Ha OCHOBE aHaJN3a UCTOYHHKA HH(POPMAIIHH;

MPOSIBJIATh OPraHU3AIMOHHBIE M TO3HABaTEJIbHBIE YMEHUSI CAMOCTOSITEILHOTO MPHOOPETEHUS
HOBBIX 3HAHUI B MPOIIECCEe BHIMOTHEHUS MPOCKTHHIX U yU4E€OHO-UCCIIEIOBATENBCKUX padoT;
paboTarthb B rpyIine C UCIIOJHEHUEM PA3IMYHBIX COITUATBHBIX POJIECH, INIAHUPOBATH PAOOTY IPYIIIIHI,
palMOHAIBHO PACIPENEIIATh AEATENbHOCTh B HECTAHIAPTHBIX CUTYaLUsIX, aICKBATHO OLIEHUBATh
BKJIQJT K&KJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMaTPUBAEMOM TTPOOIIEMBI;

MPOSBISATE MOTHBAIMIO K Oyaymield npodeccHOHANbHON IESTeNbHOCTH IO CHEIUAIbHOCTIM
(U3HKO-TEXHUYECKOTO MPOQPIIIS.

K xoHuy oOyuenus B I1 Knacce npeIMeTHbIE pPEe3yJbTaThl Ha YINIyOJEHHOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

MOHUMATh POJIb PU3UKU B SKOHOMHUYECKOM, TEXHOIOTMUECKOH, COLMAIbHOM 1 3THYECKO cdepax
JeSITeIbHOCTH YellOBeKa, poJib U MECTO (PM3UKU B COBPEMEHHOW Hay4yHOH KapTHHE MUpA, POJib
aCTPOHOMHHU B MPAKTUYECKOM IESTENbHOCTH 4YeJOoBeKa M JallbHEHIIEM HayYyHO-TEXHUYECKOM
pa3BUTHH, 3HAYECHUE ONUCATEIbHOM, CHCTEMATU3UPYIOLIEeH, 00BICHUTENbHOM 1 MPOTHOCTHYECKON
GyHKIUI (U3NYecKol Teopuu — 3IEKTPOAMHAMUKH, CIIEHUATbHON TEOPHUH OTHOCHUTEIBHOCTH,
KBAaHTOBOH (DM3UKHU, pOJIb PU3HUECKON TeopuH B (POPMUPOBAHUHU MPEJCTABICHUH O (hru3nUecKoi
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHHBI MUpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IIPEICTABICHUN O IPUPOJE;

pa3nuyarh yCJIOBUS MPUMEHMMOCTH MoJiened (QU3NYeCKUX Tel M MPOLECcCOB (SIBICHMI):
OJTHOPOJHOE HJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE IMOJIs, TapMOHHUYECKHE KojeOaHMs,
MaTeMaTUYeCKU MAasATHUK, WJI€ANbHBIA NPYKUHHBI MasSTHUK, TapMOHMYECKHUE BOJIHBI,
u/ieabHbIN KoebaTeIbHbI KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO s/Jpa U KBAaHTOBOU
MO/JIENIN CBETA;

pasnuyath ycinoBHs (TpaHMIbI, 00JacTH) NPUMEHUMOCTH (U3NYECKUX 3aKOHOB, TMOHUMATh
BceoOUMil xapaktep GyHAaAMEHTaIbHBIX 3aKOHOB U OIPaHUYEHHOCTh MCIOJB30BAHUS YaCTHBIX
3aKOHOB;

AQHAIM3UPOBATh U OOBSACHATH JIEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS, UCIOJIb3ysl OCHOBHbBIE
MIOJIO)KEHUSI U 3aKOHBI DJIEKTPOJMHAMHUKH U CHELUAIBHON TEOPUM OTHOCHUTEIBHOCTH (3aKOH
COXPaHEHHMs JJIEKTPUYECKOro 3apsaja, cuina Ammepa, cuia JlopeHna, 3aKOH JIeKTpOMarHuTHON
UHAYKIMH, npasuio Jlenna, cBa3p OJ{C caMOMHIYKLIMU B 3JEMEHTE IEKTPUUYECKOW LENMU CO
CKOPOCTBIO HW3MEHEHHUS CHJIBI TOKa, IIOCTYJIaThl CIEUUATbHOW TEOPHUH OTHOCHUTEIbHOCTH
OifHIITeHA);



AHAIM3UPOBATH U OOBACHATH KBAHTOBBIE ITPOLIECCHI U SIBJICHUS, UCTIOJIB3YSI MOJIOKEHNS KBAaHTOBOM
¢u3uku (ypaBHeHue OWHmTeHHa s ¢dorodddekra, mepswlii m Bropod mocTyiarel bopa,
MIPUHIIMII COOTHONICHUs HeompenenéHHocTell ['elizenOepra, 3aKOHbI COXPAHEHHUS 3apsiIOBOTO U
MacCOBOTO YHCEN U SHEPTUU B SIIEPHBIX PEAKIUAX, 3aKOH PaIMOAKTUBHOTO PacIana);
ONMKCHIBATh (PU3UYECKHE MPOLECChl M SBICHUS, HCIOJb3YsS BEIMYUHBL: HaNpPsHKEHHOCTH
AIIEKTPUYECKOTO TIOJIA, MOTEHIHA 3JIEKTPOCTATHMYECKOTO TIIOJIA, pPa3sHOCTh MOTEHIMAJIOB,
ANEKTPOABIDKYIIAST CUJIAa, MHIYKIUS MarHUTHOTO IIOJsl, MAarHUTHBIA MOTOK, CHila Amrepa,
UHIYKTUBHOCTD, OJEKTPOJABMKYINAs CHJIA CAaMOMHAYKIUH, OSHEPrHsi MAarHUTHOTO —TIOJS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJIBC, TIOJHAS YHEPIHsl, SHEPTUs MOKOsI CBOOOIHOMN
YaCTHIIBI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsill sSiApa, SHEPTHs CBA3U SAPa;
OOBSACHATH OCOOCHHOCTH NPOTEKaHUs (U3NYECKUX SIBICHUI: 3JEKTPOMarHUTHas WHAYKIIHS,
CaMOMHJIYKIUS, pe30HaHC, HHTep(epeHIns BOIH, AU(paKius, JUcCIepcus, MOJIHOe BHYTPEHHEE
oTpaxkenue, ¢potodnekrpudeckuii 3dpdext (poroaddekr), anbda- u 6era-pacmansl sjaep, raMma-
U3JIydeHue sep, Gu3ndecKrue MPUHIMIIBI CIEKTPATBHOTO aHAIN3a U paboTHI Jla3epa;

OTIpeeNIATh HAIPaBJIEHWE MHAYKLIHUHA MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHIJIBI AMmIepa u
cuiibl JIopeHa;

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

MPUMEHSTh OCHOBOIIOJIATAIOIINE AaCTPOHOMHUYECKHE MOHATHS, TEOPUHM U 3aKOHBI JUIsl aHANU3a U
00BsiCHeHUST (PU3MYECKHX MPOIECCOB, NMPOMCXOIIMUX B 3BE3HAX, B 3BE3AHBIX CHUCTEMax, B
MEXTalakTH4YeCKON cpe/ie; ABHKEHUs HeOECHBIX Tell, IBOJIOLNHU 3BE31 U BeeneHHoi;

IPOBOJUTH HCCIICIOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIB30BAaHUEM IPSIMBIX
U3MEpPEHM, TpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOTYYCHHOMN
3aBHCUMOCTH (PM3MUECKUX BEJIWYMH B BHUJE TPAPHUKOB C Y4ETOM aOCONIOTHBIX MOTPEUTHOCTEH
M3MEPEHMI1, IeaTh BHIBOJIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS;

IPOBOJUTh KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIWYHH, TPH STOM BBIOMPATh ONTHMAIIbHBINA
METOJI W3MEpEHHs, OIEHUBATh AaOCOJNIOTHBIE M OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

IPOBOJUTH OMBITHI 1O MPOBEPKE NPEJIOKEHHON THITOTE3bI: INIAHUPOBATh SKCIIEPUMEHT, COOMPATh
OKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAIM3UPOBATH IMOJyUYEHHBIE PE3YIbTAaThl M JIETAaTh BBHIBOI O
CTaTyce NpeyI0KEHHOM THIIOTE3bl;

OIIHCBHIBATH METO/IbI MTOJTyYSHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUIA;,

coOuro1aTh IpaBuiIa 0€30MacHOro TpyJa MpU MPOBEJCHUM MCCIEOBaHUN B pamMKax y4eOHOro
OKCTIEPUMEHTa, MPAaKTHUKyMa U Yy4eOHO-HCCIENOBATEIbCKOH M TIPOEKTHOW JEATEIBHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pemaTh pacu€THBIE 33/la4dl C SBHO 3aJIaHHON M HESBHO 3a/IaHHON (DPM3MYECKON MOJEbI0: Ha
OCHOBAHMH aHAJIN3a YCIOBUS BBIOMPATh PU3NUECKUE MOJIENH, OTBEYAIOIIIe TPEOOBAaHUSIM 3a/1a4H,
OpUMEHATh (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJNAThl (U3UYECKUX TEOpHd TpHU
UCIOJIb30BAaHUM MaTEeMaTHUYECKUX METOAOB peIleHus 3a/1a4, MPOBOAUTH pacuéThl HA OCHOBAHUU
UMEIOIINXCS TAaHHBIX, aHATM3UPOBATH PE3YIBTAThI M KOPPEKTHPOBATH METO/IbI PEIICHHS C y4ETOM
MOJIyYEHHBIX Pe3yJIbTaTOB;

pemarh KayecTBEHHBIC 3a/1a4M, TPeOYIONINe NPUMEHEHUs 3HAHWH W3 Pa3HBIX paslelioB Kypca
¢u3uKy, a TaKKe WHTETpalud 3HAHWHW W3 JAPYTMX HPEIMETOB €CTeCTBEHHO-HAYYHOTO IIMKIIA:
BBICTPAWBaTh JIOTUYECKYIO IIETIOYKY pAacCyKIE€HUH C OMopoil Ha W3y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHHUS;

UCTIOJIB30BaTh TEOPETUYECKHE 3HAHWS JUISI OOBSCHEHHS OCHOBHBIX IPHHIMIIOB pPabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MTPOLIECCOB,;
NIPUBOJIUTH TIPUMEPHI BKJIaJa POCCHICKIX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aHATM3UPOBaTh W OIEHUBATH TIOCIEJCTBHS OBITOBOM W TIPOM3BOJCTBEHHOW JIEATEIHHOCTH
4eJI0BEKa, CBA3aHHOW ¢ (PU3MYECKHMHM IMPOLECCAMH, C MO3UIUM 3KOJIOrHYecKOi 0e30MacHOCTH,



MPEJCTABICHUN O pPAIMOHATBLHOM HPUPOMAOIOIL30BAaHUM, a TAKKE PAa3yMHOM HCIOJIb30BAaHUU
TOCTHIKEHUI HayKU U TEXHOJIOTUH /ISl JalTbHEHIIIET0 Pa3BUTHS YEIIOBEUECKOTro 00IIeCTBa;
MPUMEHATh Pa3u4HbIe CHOCOO0BI paboThl ¢ uHOpMauendn ¢GU3NYIECKOTO COACPKAHUS C
UCIIOJIb30BAHUEM COBPEMEHHBIX HH(DOPMAIMOHHBIX TEXHOJIOTH, MPH 3TOM HCIOIb30BaTh
COBpeMEHHbIC WH(OPMAIMOHHBIE TEXHOJOTHUH IS TIOMCKA, MEepepadOTKH W TPEIbsIBICHUS
y4eOHOM ¥ HAYYHO-TIOMYJISIPHON WHGOpMAIMU, CTPYKTYPUPOBAHHUS © HHTEPIPETALUN
uHpopManuy, TMONYYEHHOW W3 pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH
MOJTy4aeMyr0 HHPOPMAIUIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHHUKA HH(OPMAIIUH;

MPOSIBIISATE OPTaHU3AIMOHHBIC W TIO3HABATEIHHBIC YMEHHSI CAMOCTOSTEIHHOTO MPHOOpETEHUS
HOBBIX 3HAaHUH B IIPOIIECCE BBHITTOJTHEHUS TPOCKTHBIX U YU4EOHO-HCCIIE0BATEIBCKUX PaldoT;
paboTath B IrpyIIIie C UCIIOJHEHUEM PA3IMUHbBIX COLIMATIBHBIX POJIeH, IUTAHUPOBATH pabOTY TPYIIIIbI,
pPalMOHAIBHO pacHpeiesaTh AeSITEIbHOCTh B HECTAHIAPTHBIX CUTYAIIUAX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB TPYIIIEI B PEIICHUE PAacCMaTPUBACMON MTPOOIIEMEI;

MPOSIBJIATE MOTHBALMIO K Oyaymied mpodecCHOHATbHON IeATEIbHOCTH IO CHEIUATbHOCTIM
(U3HKO-TEXHUYECKOTO MPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HanmenoBanue pa3zienoB u Tem KonnuectBo yacoB
n/m HpOorpamMmbl Bcero Kontposnbabie — [Ipaktuueckue

paboThI paboThI
Pa3znen 1. HAYUYHBIM METO/ ITO3HAHUSI ITPUPO/IbI
1.1 HayuHbIil METO/1 TO3HAHUS TPUPOIBI 6

Hroro mo pazneny 6

Paznen 2. MEXAHUKA

2.1 Kunemarmka 10 1

2.2 Jlunamuka 10

2.3 Craruka TBEPIOTO TENA 5 1

2.4 3aKOHBI COXpAaHEHHS B MEXaHUKE 10

Hroro mo pazneny 35

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA

3.1 OcHOBBI MOJIEKYJIIpHOKHHETHYECKOW 15 1
TEOPHUH

3.2 Tepmonunamuka.TernoBsie Mamuabl 20 1

3.3 ArperatHbie COCTOSIHUS BEIIECTBA. 14 1
®dazoBbIE IEPEXOABI

Hroro mo pazneny 49

Paznen 4. JIEKTPOJANHAMUKA

4.1 DnexTpuueckoe mnoie 24 1

4.2 TIoCTOSTHHBIN JEKTPUIECKUI TOK 24 1

4.3 Toxu B pa3IMYHBIX Cpeaax 6

Hroro no pazneny 54

Paznen 5. PU3HUYECKHAN MPAKTUKYM
5.1 ®usnueckuii MpaKTUKyM 16 16

DnekTpoHHbIC (IU(PPOBHIE)
00Opa3oBaTeNbHbIE PECYPCHI



Ne HaumenoBanue pa3nenos u Tem KonuuecTBo uacos DOnekTpoHHbIE (IUPPOBEIE)

n/m HIPOrpaMMBbI Bceero Kontponbnbie — IIpaktuueckue 00pa30BaTENbHbIC PECYPCh
paboThl paboThI
Hroro no pazneny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 8 16
[MPOTPAMME
11 KUIACC
Ne HaummeHnoBaHue pa3zieioB U TEM MPOTrpamMMbl KonuuecTBo yacos DNEeKTPOHHBIE
/m Bcero Kontponwsnbie [Ipaktrueckue (uudpossie)
paGoThI paGoThI o0Opa3oBaTenbHbIC
pecypcsl
Pazgen 1. JIEKTPOANHAMUKA
1.1 MarnurtHoe 1mose 14
1.2 DnexkrpoMarHuTHast UHAYKIUS 13 1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnueckue KoiaeOaHus 10
2.2 DJEeKTpOMAarHUTHBIC KOJICOaHUs 15
2.3 MexaHW4YeCcKHUe U dJIEKTpoMarHuTHeIe BoHbl 10 1
2.4 Onruka 25 1
Hroro mo pazneny 60
Pasznea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCUTEJBHOCTH
3.1 OcuoBel CTO 5 1
Wroro no pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
4.1 KopryckyJsspHO-BOJIHOBOM JTyalnu3m 15

4.2 ®dusuka atoMa 5



Ne  HamMeHoBaHMe pa3zienoB U TEM IPOrpPaMMBbl KonnuecTBo yacos
n/m Bcero Kontponpnbie [Ipaktnueckue
paboThI paboThI
4.3 ®usuka aTOMHOTO SApa U AJIEMEHTapPHBIX 5
YaCTHI]
Hroro mo pazneny 25
Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU
5.1 DrneMeHTH aCTPOHOMHUU U ACTPOPHUIUKU 12
Hroro no pazgeny 12
Pazzea 6. PU3HUYECKHAN MPAKTUKYM
6.1 dusnueckuii MPaKTUKYM 16 16
Hroro mo pazneny 16

Pa3nesn 7. OBOBIIAIOIIEE TIOBTOPEHUE

7.1 Cucremarusanus u 00001eHre TpeaMeTHoro 15
COJICPYKAaHUS U ONBITA IS TSILHOCTH,
nprOOPETEHHOTO IPU U3YyYSHHUH Kypca
¢uzuku 10 — 11 kaccoB

Hroro no paszneny 15
PesepsHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 170 4 16

[NPOTPAMME

ONEeKTpOHHBIE
(mdpoBsbIe)
o0Opa3oBaTeNbHbIC

pecypchl



IHOYPOYHOE NJIAHUPOBAHUE

10 KVIACC
No Tema ypoka KonunuecTtBo vacoB Hata A/3
/1 Bcero  KontpoibHbie [IpakTuueckue U3y4eHU
paboThI paboTbI

1 ®dusnka — pyHAaMeHTaIbHAs HayKa O IPUPOJIE 1 BBE/ICHHC

2  Hayusblit METOJ] IO3HAHUS U METO/IbI UCCIICTOBAHUS 1 BBEJICHUE
(U3HYECKUX SIBICHUN

3 DKCHEepUMEHT M TEOPHsI B POIecce MO3HAHUS IPUPOIBL. 1 BBE/ICHHC
Habnroienue u 3kcnepuMeHT B (pU3HKe

4 CnocoObl u3MepeHus PU3NIECKUX BETUINH 1 BBEJICHHE

5  AOGcomnoTHast U OTHOCUTENbHAS OTPEIIHOCTH U3MEPEHHI 1 BBEJICHUE
(bU3HYECKUX BEIIMIUH

6 MonenupoBanue B pusnke. Poib u MmecTo Gu3uKu B 1 BBE/ICHUE
(hopMUPOBaHUU COBPEMEHHOM Hay4YHOU KapTUHBI MUpPa, B
MIPAKTUIECCKON JCSITEILHOCTH JTFOACH

7 Mexanunueckoe aBmkenue. CHCTeMa OTCYETA. 1 §1 BBEnEHME TecT
OTHOCHUTENBHOCTh MeXaHu4Yeckoro aBrxkeHus. [Ipsmas u ctp.14
oOpaTHas 3a/1a4u MEXaHUKU

8 Panuyc-BekTop MaTepuaibHON TOUKH, €r0 MPOEKINU Ha ocu 1 §2 BBe/IEHHE TECT
koopauHat. Tpaektopus. [lepememenue. Ckopocts. Ux crp.17
MPOSKIIMH HA OCH KOOPIMHAT

9  PaBHOMepHOE NpsAMONIHHEHHOE ABMkeHue. [ padudeckoe 1 §4.5 rect c1p.26
OIMKCaHNE PABHOMEPHOTO MPSIMOJIMHEHHOTO ABUKEHUS

10 Cnoxenue nepeMmenieHunit u ckopocteil. Pemenue 3agau 1 86

11 HepaBHomepHOE ABMKEHHE. MTHOBEHHAsI CKOPOCTb. 1 88,9 Tect ctp.41(1)

VYckopenue. [IpsmonnHeitHoe TBUKEHHUE C TOCTOSTHHBIM
YCKOpEHHEM



n/a

12

13

14

15

16

17

18

19
20

21

22

23

24

Tema ypoxka

I'paduueckoe onucanue NPSIMOIUHEHHOTO TBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHHUEM

CBobOogHOe majzieHne. Y CKopeHrne CBOOOHOTO TaICHUS.
3aBHCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS OT
BpPEMEHU U UX rpaduku

JIBrokeHue Tena, OpOIIeHHOTO MO YIJIOM K TOPH30HTY

KpuBonuneiinoe npuxenue. [[BukeHue 1o OKpyKHOCTH.
VYrnoBas u nuHelHas ckopocTsk. [lepuon u yacrora.
[leHTpOCTpEMUTEIBHOE U TIOJIHOE YCKOPEHUE

KonTponbnas padora no teme "KunemaTtuka"

[IepBb1it 3ak0oH HproToHa. THEpIMAIbHBIE CUCTEMBI
otcuéra. [IpuHIun otHOCUTENBHOCTH [ anues.
HeunepuuanbHubie cHCTEMBI OTCUETA

Cuna. PaBHogeiicTByto1mas cuiia. Bropoii 3akoH HproToHa.
Macca

B3anmopenicteue ten. Tperuit 3akon HeroTona

[IpuHnun cynepno3unuu cuil. Pemmenue 3ana4 Ha
IIpUMEHEHHE 3aK0HOB HproTOHA

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTD
IrPaBUTAIMOHHOM U UHEPTHOMN MaccChl

Cuna TSHKeCTH U YCKOPEHUC CBO60I[H01"0 naacHus

HBI/I)KGHI/IG HEeOECHBIX TEJI U UX HCKYCCTBCHHBIX CITYTHUKOB.

[lepBas kocMuueckasi CKOpocTbh. 3akoHbI Kernepa
Cuna ynpyroctu. 3akoH ['yka. Bec tena

Bcero

KoanuectBo yacos

KoHnTtposbHbIE [IpakTueckue
paboThI paboThl
1

Jara
W3yYCHUS

a/3

810

§13 Tect cTp.51

813,14 Tect ctp.54(1)

815,16 Tect ctp.61

§18, 20 otB Ha

819,21

§24 Tect ctp. 79
8§22

828

8§29

§31 Ctp.101 Tect

§33,34 Tect.cTp.109



n/a

25

26

27

28

29

30

31

32

33

34

35

36

Tema ypoxka

Cuna tpenus. [Ipupona v Bunbl cui TpeHus. [[BrxeHue B
KHUJKOCTHU U Ta3e C YYETOM CUJIbI COITPOTUBIICHUS CPEJIbI

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena

AocomoTHO TBepnoe Teino. [loctynarensaoe u
BpalIaTeNbHOE IBIKEHUE TBEPJIOTO Teja

MoOMEHT CUJIbl OTHOCUTEIILHO OCH BpalllCHUs. IInedo cumnsl

CrnosxeHue cuil, NpUIOKEHHBIX K TBEpAOMY Teiry. LleHTp
TSKECTHU Teja. Y CIIOBUs PaBHOBECHs TBEPIOTO Tena. Buasl
paBHOBECHS

Pemenue 3agau

Kontponbnas padota no teme "Jlunamuka. Cratuka
TBEpAoro Tema"

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMbI MATCPUAIIBHBIX
TOYCK. HCHTp MacC CUCTEMbI MAaTCPUAJIBHBIX TOYCK.
TeopeMa O IBUKCHHUU LICHTPA MaCC

WMitysibe cuitbl M U3MEHEHHME UMITYJIbCA TENA. 3aKOH
COXpaHEHUs UMITyJIbCa. PEakTUBHOE IB)KEHHE

MowmeHT umIynbca MatepranbHoi Touku. [Ipencrasienue
0 COXpPaHEHUH MOMEHTA UMIIYJIbCA B LIEHTPAIbHBIX MOJIAX

Pemenue 3agau

PaGota cuibl Ha MaJOM U HA KOHEYHOM IE€pPEMEIIEHUH.
I'paduueckoe npescTaBiaeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Bcero

KoanuectBo yacos

KoHnTtposbHbIE [IpakTueckue
paboThI paboThl
1

Jara
W3yYCHUS

a/3

8§36 recr. Crp.117

§53tect. Ctp.177

§48

849 recr. Ctp.158

851 recr. Ctp.169

852

§383amaga ctp. 189

8§39 recr. Crp.190(1)
§38,39-110BT.

§38,39-110BT.

§40 tect. Ctp.134



n/a

37

38

39

40

41

42

43

44

45

46

47

48

Tema ypoxka

Kunernueckas sneprus. Teopema 00 U3MEHEHUH
KMHETUYECKOM SHEPIUU MaTEPUAIILHOM TOUKHU

HOTGHL{I/IaJIbHBIe N HCIIOTCHI M AJIbHBIC CUJIBI.
HOTGHHI/IaJIBHaH OHEPIU-L. BTOpaH KOCMHYECCKasA CKOPOCTh

Tpetbs kocMuueckasi ckopocTb. CBsi3b pabOTHI
HETMOTEHIIMAIbHBIX CUJI C ©3BMEHEHHEM MEXaHUYeCKOU
SHEPTUU CHCTEMBI TeJl. 3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUH

Yrpyrue u Heynpyrue CTOJIKHOBEHUS. Y paBHEHUE
bepuynnu g uaeanbHON KUJKOCTH

KonTponbHas pabota o Teme "3aKOHbBI COXpaHEHUS B
MexaHuke"

Pa3ButHe npexncraBiaeHuit o npupoe TemaoTsl. OCHOBHBIE
nonoxxenuss MKT. Jluddysus. BpoyHoBCcKkoe NBHKEHHE

CTpOeHI/IC F83006pa3HBIX, KUJKHUX U TBEPABIX TCJI.
XapaKTep JABHOKCHUS U B3&I/IMOI[CI>1CTBI/I$I HacCTHIl BEIICCTBa

Macca u pazmepsl MoJiekys (atomoB). KomuectBo
BemiectBa. [loctosiHHas ABoraapo

Temneparypa. Temnosoe pasHoBecue. [lkana Lenscus

Pemenue 3agau

neanpueiii ras. I'a3oBbie 3aKOHEI

VpaBuenue MenneneeBa-Knanelipona. Pemenue 3agau

Bcero

KoanuectBo yacos

KoHnTtposbHbIE [IpakTueckue
paboThI paboThl
1

Jara
W3yYCHUS

a/3

§41 tect. C1p.139
843,44

§45,46 Tect. C1p.148

§54 Tect. Crp.181

8§57
§58,59 ctp. 196
8§60

861,62 Tecr.
Crp.300

861

866,68 tect. Ctp.232
1)

§66Tect. CTp.223



n/a

49

50

o1

52

53

54

55

56

S7

58

59

60

AOcoioTHas TemriepaTypa. 3akoH JlaapToHa

N3omporieccsl B HCaTbHOM T'a3e C HOCTOSHHBIM
KOJINYECTBOM BEIIECTBA

I'paduueckoe npeacTaBiIeHnE U30MPOLIECCOB: H30TEPMA,
n30X0pa, n300apa

Tema ypoxka

OcnosHoe ypaBHenue MKT

Pemenue 3agau

CBs13b a0CONMIOTHOM TEMIIEPATYPBI TEPMOAUHAMUYECKOM
CHCTEMBI CO CpEJIHEeH KHHETHUYECKOW YHEePTUeH
MOCTYNATEILHOTO TEILIOBOTO JBUKCHHS €€ YaCTHUI

0O0001IeHNEe U cucTeMaTH3alis 3Hanuii 1Mo teMe "OCHOBBI

MKT"

KonTponbnas pabota o teme "OcHoBsl MKT"

TepMmonnHaMuyeckas cuctema. 3aJlaHue BHEIIHUX YCIOBUM
it T]] cucreMbl. BHenHue U BHYTPEHHHE ITAPaMETPBI.
[Tapametpsl T/ cuctembl Kak cpeHUE 3HAYEHUS BEJTUYMH,
ONMCBIBAIOIIUX €€ HA MUKPOCKOIIMYECKOM YPOBHE

Hynepoe Hauano tepMoanHaMuku. CaMOIpon3BOJIbHAsS
penakcauus T/l cucTeMsbl K TEIJIOBOMY PaBHOBECHIO

Mogenb ueanbHOro ra3a B TEpMOJIMHAMUKE. Y CIIOBHS

MNPUMCHUMOCTHU 3TOI MOAEIU

VYpaBaenune MenpeneeBa-Knaneipona 1 BeIpaKe€HUE JUIsS
BHYTPEHHEHN SHEPTrUU

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

§90 Tect. C1p.300

869
8§70

866-10BT.
8697

869

§90 Tect. C1p.300

§79 Tect. Ctp.264

8§79
879

8§79



n/a

61

62

63

64

65

66

67

68

69

70

71

72

73

Tema ypoxka

Boipaxkenue 15t BHyTpEHHEH SHEpPruu 0JIHOATOMHOTO
ujeanbHOro rasa. Kpazucratuueckrue 1 HECTaTUYECKUE
MIPOLIECCHI

DnemeHTapHas paboTta B TepMOAMHaMUKe. Borancnenue
paboTsI o rpaduky npouecca Ha pV-auarpamme

Tennonepenaya kak crocod U3MEHEHHUs] BHYTPEHHEN
sHepruu T/] cucremsl 0e3 coBepiieHus: paboThI

KOHB@KHI/IH, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KommyectBo Temorel. TemnoéMKoCTh Teaa. VYaenoHas u
MOJISIpHas TCINIOEMKOCTH BEIllECTBA. Y ASIbHAs TEII0Ta
CropaHus TOILIMBA

Pacuért xonudecTBa TEIIOTHI IIpH TCILIOIICpEaAaqC

[TonsiTre 06 aqnabarHom nporecce. [lepBrril 3aK0H
TEPMOJANHAMUKH

KonnyecTBo TemnoTs! ¥ paboTa Kak Mepbl H3MEHEHHUS
BHyTpeHHeH sHeprun TJI cuctemsl

BTopoii 3ak0H TepMOJIMHAMUKY JJIsI PABHOBECHBIX U

HEPAaBHOBCCHBIX ITPOLECCOB. H606paTI/IMOCTB PpUPOAHBIX

MPOIIECCOB

[Tpunimne! geiictBus TermnoBbix MamuH. KIT
Makcumansnoe 3Hauenue KII. [{ukn Kapuo
Pemtenue 3agau

OKOJIOTMYECKHE aCIIEKThI HCIIOIb30BaHUS TCIIJIOBBIX

neurarenei. TermnoBoe 3arpsi3HEHNE OKPYKAOIIEN CPEIbI

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

879

§80 Tect. C1p.267
§81

8§82

8§83

8§83

884
8§85

887

888 rect. C1p.292
8§89
8§89

Crp.294



n/a

74

75

76

77

78

79

80

81

82

83

84

85

Tema ypoxka

Pemrenue 3amau

O0001IeHrE U cucTeEMaTH3alMs 3HAHAHN 110 TEME
"Tepmoannamuka. TeniaoBbie MalTuHbI"

KontponsHas padora o teme "Tepmonunamuka. TemoBble
MalIvHb!"

[TapooOpazoBanue u KOHACHCanus. VicnapeHne u KUmeHue.
V nenpHas TEIJI0Ta Mapoodpa3oBaHMs

HacpliiienHble u HeHacbleHHbIE Tapbl. KauecTBeHHas
3aBUCUMOCTbH IJIOTHOCTH U JaBJICHHsI HACBILLIEHHOTO Iapa OT
TEeMIIepaTypbl, UX HE3aBUCUMOCTH OT 00bEMa HACBHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JIaBJICHUS B
KHUJKOCTU

BnaxxnocTs Bo3yxa. AOCONIIOTHASI U OTHOCUTEIbHAS
BJIQKHOCTh

Pemenue 3agau

Tsépnoe teno. Kpucramnnueckrue u amopgHsbI€ Tena.
AHM30TpONUs CBOMCTB KPUCTAJIJIOB

[InaBneHne u kpuctauM3anys. Y gelbHas TEIIOTa
miasseHus. Cyonumanus

Hedbopmaru TBEpAOTO Tena. PacTskeHue u cxarue.
Casur. Moayns FOnra. Ilpenen ynpyrux negopmanuit

TeroBoe paclIMpeHre KUIAKOCTEN U TBEPIBIX TEIN.
AHTapMOHH3M TEIJIOBBIX KOJICOAHMI YaCcTHUIl BEIIECTBA

[IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aax

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

889

§71 tect. C1p.239

872

§73 Tect. C1p.246

§74

878

882



n/a

86

87

88

89

90

91

92

93

94

95

96

97

Tema ypoxka

YpaBHEHHE TEIJIOBOTO OajlaHca
Pemrenue 3amau

[ToBepxHOCTHOE HaTsKEHUE. KanmisspHbIE SIBICHUS.
JlaBiieHrE 01 UICKPUBJICHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmymna Jlamnaca

O0001IeHre 1 cUCTEMAaTU3aMs 3HAHUI 10 TEME
"ArperatHbie cOCTOsIHUS BellecTBa. Pa3oBbie mepexo bl

KoHntposbHas padota mo teme "ArperaTHbie COCTOSTHUS
BeuiecTBa. PazoBble nepexoabl"”

DnekTpu3aiys Tei U €€ MPOosIBICHUS. DICKTPUICCKUN
3apsz. [IBa Buaa snexTpuueckux 3apanoB. [IpoBogHuku,
JTUAJIEKTPUKU U TIOJTYTTPOBOTHUKHI

DneMeHTapHbIN ANEKTPUYECKUH 3apsil. 3aKOH COXpPAHEHUS
JJIEKTPUYECKOTO0 3apsiaa

Bsaumonericteue 3apsnoB. Todyeunsle 3apsabl. 3aKOH
Kynona

Pemenue 3agau

OnexTpuueckoe nojie. Ero ngelictBrue Ha 31eKTpUUECKUe
3apsabl

Hanpsx€HHocTh anektpuyeckoro nosis. [TpoOHslii 3apsi.
JInHuM HanpsHKEHHOCTH 3JEKTPUIECKOTO MOJIS.
OnHOPOIHOE DIIEKTPUYECKOE TI0TIE

HOTCHL[I/IaJ'IBHOCTL QJICKTPOCTATHUYICCKOI'O TTOJIA. PazHocTh
IMMOTCHIUAJIOB W HAIIPSXKCHUC

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

883
883

8§75

876

§90 Tect. Ctp.300

891
8§92

893

894

§95 Tect. C1p.316

§96



n/a

98

99

100

101

102

103

104

105

106

107

108

109

110

111

Tema ypoxka

HOTGHHI/IaJIBHaH OHEPIus 3apAaga B OJICKTPOCTATUUCCKOM
noue. IloTenmuan SJICKTPOCTATHYCCKOI'O ITOJIA

CBs3b HaHpH)KéHHOCTI/I I10JIA 1 Pa3HOCTHU NMMOTCHIUAJIOB JJIL
QJICKTPOCTATUYCCKOI'O IOJIA

[TpuHIUIT CynIEepIIO3UIIUHU AIEKTPUUECKUX TTOJIeH
Pemenue 3agau

[Tone Toueunoro 3apsina. [lone paBHOMEpPHO 3apsKEHHON
chepsl

[Tonie paBHOMEPHO 3apsHKEHHOTO 10 00bEMY miapa. [lone
PaBHOMEPHO 3apsyKEHHOW OECKOHEUHOM MII0CKOCTH

IIpoBOIHUKY B 2JEKTPOCTATHUECKOM IIOJIE. Y CIIOBHE
paBHOBECHsI 3aps0B

Z[I/ISJ'IGKTpI/IKI/I " NOJIYIIPOBOAHHUKH B 3JICKTPOCTATUICCKOM
I10JIC

Konpnencatop. DieKTpoEMKOCTh KOHIEHCATOPA.
DNEeKTPOEMKOCTD IIIOCKOTO KOHICHCATOPa

[TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB
IlocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB
DHeprus 3apsKEHHOr0 KOHAEHcaTopa

Pemrenne 3amau

I[BI/I)KCHI/IC 3ap$I)I(CHHOI>'I YaCTHULbI B OATHOPOJAHOM
SJICKTPHUYCCKOM IT0JIC

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

§99 Tect. C1p.329
§101

896
§97 Tect. C1p.321

§96
8102
§98 Tect. C1p.326
§98
8103

§103
§104
8104
8105

§105



n/a

112

113

114
115

116

117

118

119

120

121

122

123

124

Tema ypoxka

Pemrenue 3amau

O0oO0mIeHre ¥ CUCTeMAaTH3aIHsI 3HAHUH 110 TeMe
"DnexTpuueckoe mnoie"

KonrponsHas pabora o Teme "Dnexrpudeckoe mosie"

Cuna toka. [TocTosiHHBIN TOK. Y CI0BUS CyIIECTBOBAHUS
IIOCTOSIHHOT'O 3JIEKTPUYECKOT0 TOKa

Ucrounuku Toka. Hanpsixenue u 3/1C

3axon OMa 11 ydacTKa LHenu. DJIEeKTPUIecKoe
COIPOTHUBIICHHE

3aBHCHUMOCTD COIIPOTUBJICHHA OJHOPOAHOI'O IIPOBOAHHUKA OT
€ro JJIMHBI U IJTomaan mornepeYHoro CCYCHUA

YaenpHOE COIIPOTUBJICHUEC BCIICCTBA. Pemenue 3ama4

HOCJ’IGJIOB&TGJ'II)HOG, napamjiCjibHOC, CMCIIAHHOC
COCAUHCHUEC ITPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX dIIEKTpUUYeCKUX Lemnen. [Ipasuna
Kupxroga
Pemenmne 3amauy

PaGora snekrpudeckoro Toka. 3akoH J[xoyns —Jlenia

Pemenue 3agau

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

8105

§106 Tect. Ctp.356

8111

§107 Tecr.
Crp.356(1)

§107Tect. Ctp.356
)

§107 Tecr.
Crp.356(3)

§108 tect. Ctp.359
8109

§109 3. 1 cTp.361

§110 Tecr.
Crp.364(1)

§110 Tecr.
Ctp.364(2)



Ne Tema ypoka KonuuecTBo uacoB [ara a/3

n/n Bcero  KoHTposbHBIE [MpakTryeckue U3yHCHUS
paboThI paboThl
125 MOIHOCTH ANEKTPUIECKOTo TOKa. TerioBas MOIIHOCTD, §110 recr.
BBIjIEIsiEMast Ha PE3UCTOPE Crp.364(3)
126 Pemienue 3amau §110 Tecr.
C1p.364(4)
127 S]JIC u BHyTpeHHEE COIPOTUBICHNE HCTOYHHKA TOKA §111 rect. Crp.300
128 3akon Oma a7 MONHOM (3aMKHYTOI) 3JIeKTpUUYECKOH 1enn §112 Tecr.
C1p.369(1)
129 Pemenue 3amau §112 Tecr.
C1p.369(2)
130 MomHOCTh, HCTOYHHKA TOKA §112 Tecr.
C1p.369(3)
131 Kopotkoe 3aMbIkaHue §112 Tecr.
C1p.369(4)
132 KoHpaeHcaTop B [ENX MOCTOSTHHOTO TOKA §105
133 Pemenue 3amau §105
134 Pemenue 3agaq no teme "[1ocTOSHHBIN NEKTpUUECKUMA §106 Tect. Ctp.356
TOK"
135 Pemenue 3amad o teme "I10CTOSTHHBIN SJIEKTPUIECKUI §111
TOK"
136 Pemenue 3aga4 no teme "I1ocTOSHHBIN MMeKTpUYECKUi §107 Tecr.
TOK" Crp.356(1)



n/a

137

138

139

140

141

142

143

144

145

146

147

Tema ypoxka

O06o011ieHre 1 cucTeMaTH3alys 3HaHui 110 Teme
"[locTOSIHHBIN 27€KTpUUYECKUI TOK"

KonTponbras padota mo Teme "IlocTosTHHBIN
AJIEKTPUYECKUM TOK"

OnexkTpuyeckas IpOBOJUMOCTb PA3JINYHbBIX BEIIECTB.
DneKTpuuecKuil Tok B MeTasuiax. CBEpXIpoBOAUMOCTh

DNEeKTpUUECKUN TOK B paCTBOpPax U pacIiaBax
JIEKTPOIUTOB. 3akoHbl Papases A IEKTPOIN3a

DnekTpruyeckuil Tok B razax. [lmazma

DNeKTpUUeCKUil TOK B BaKkyyMme. BakyymHble IpuOOpHI
DNEKTPUUECKUN TOK B MOITYIIPOBOJHUKAX
[TosynpoBoiHUKOBBIE TPUOOPHI

®dusnueckuil npakTUKyM 1o Teme "Vi3MepeHne cuibl Toka U
HaNPSDKSHUS B T[ETIA IOCTOSIHHOTO TOKA MPH MTOMOIIIN
aHAJIOTOBBIX M HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB" UK
"3HaKOMCTBO ¢ IUPPOBOI TabopaTtopueii Mo Gpusuke.
[Tpumeps! u3mMepenns GU3NYECKUX BETUYMH MPU MTOMOIIH
KOMITBIOTEPHBIX JTaTYMKOB"

®uznyeckuil npakTukyM no teme "M3yuenue
HEPABHOMEPHOTO JIBUKECHMS C LIEJIbIO ONPENETICHUS
MTHOBEHHOM CKOpocTH"

®u3nyecKuil NpakTUKyM 10 Teme "M3mepeHne yCKopeHus
MIpU IPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU T10
HakJIOHHOI mockocTh'" i "UccnenoBanne 3aBUCUMOCTH
MyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JBUKEHUU"

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3

8108 Tect. Ctp.356

§114,115
8119

8121
8118
8116

8117



n/a

148

149

150

151

152

153

Tema ypoxka
Bcero

®dusnyeckuil MpakTUKyM 1o teme "M3Mmepenne yCkopeHust 1
cBoOOIHOTO NageHus" win "M3ydyeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIHHO"

®usznyeckuil NpakTUKyM 1o teme "M3ydenue nBrxXeHus 1
TeJa Mo OKPY>KHOCTHU € TOCTOSTHHOU 10 MOJTYJIIO

ckopocThio" win "MccnenoBanre 3aBUCUMOCTH NEpUOIa
oOpanieHns: KOHMYECKOro MasTHUKA OT €Tro MmapaMeTpoB"

®duznyeckuil npaktukyM no teme "M3mepenue 1
PaBHOJICHUCTBYIOIICH CUJIBI IPU JBUKEHUH OpyCKa Mo
HaKJIOHHOM 1uiockocTu" win "[IpoBepka rumoressl o
HE3aBHCUMOCTH BPEMEHU JIBIXKEHHUS OpycKa 10 HAKIIOHHON
IUIOCKOCTH Ha 3aJIaHHOE PacCcTOsIHUE OT €ro Macchbl"”

®duznyeckuil npaktukyM no teme "HecnenoBanue 1
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE U
pe3nHOBOM 00pasiie, ot ux aedopmaruu nin "Mzydenue
JIBMDKEHUS CUCTEMBI T, CBA3aHHBIX HUTBIO, IEPEKUHYTON
yepe3 JErkuil 6J10K"

duznyeckuil npaktukyM no teme "M3mepenue 1
KO3 pHIMEHTa TPEHUS 110 BETUYHUHE YTIIOBOTO

kod(urmenta 3apucumoctu Frp(N)" unu "Hccnenosanue
JBMOKEHUS OpyCKa 0 HAKJIIOHHOM MIIOCKOCTH C

NepeMeHHbIM K03 purrientom Tpenus" nin "M3ydenune
JBUKEHMSI TPy3a Ha Baly C TpEHUEM"

®dusnueckuil npakTukyM no teme "Hccnenosanue ycnopuii 1
paBHOBECHS TBEPAOTO TEA, UMEIOIIETO OCh BpallleHUA'" WIn
"KoHcTpynpoBaHne KpOHIUTEHOB U PACUET CUIT

ynpyroctu" niay "M3ydeHne yCTOM4MBOCTH TBEPJOTO TEIA,
HMMEIOIIETO0 MIoNaab Onopsl"

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

1

Jara
W3yYCHUS

a/3



n/a

154

155

156

157

158

Tema ypoxka

dusznyeckuil mpakTUKyM 1o teme "M3Mmepenne umiyibca
Teja mo TopMo3HoMY IyTH" uin "M3Mepenune cuibl TATH,
CKOPOCTH MOJEIHU 3JIEKTPOMOOHIIS U MOILITHOCTH CHJIBI TSITH"
niu "CpaBHEHUE U3MEHEHMS UMITYJIbCA TENIA C UMILYJIbCOM
cunel" wim "HccienoBanue coxpaHeHUs UMITyJIbCa MIPU
ynpyrom Bzaumoaerictsun" uimm "Msmepenue
KMHETUYECKOM SHEPTUU Tela o TOPMO3HOMY ITyTH"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PEKOMEHI0BAHO
ucnoib3oBanue U poBoit nadoparopun)" wiun "M3yuenue
n30X0pHOro npouecca" win "U3ydenue nzobapHoro
npouecca" unu "[IpoBepka ypaBHEeHUS COCTOSAHUSA"

Oduznyeckuil mpakTukyM o teme "M3mepenue yaenbHOR
teroéMkocTi" niu "HccienoBanue mpouecca OCThIBaHUS
BemecTBa" win "MccnenoBanue agunadbarHoro nporecca”
unu "V3ydeHne B3auMOCBSI3U SHEPTUH MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS M TEMIIEPATYPbI KUTIEHUS KUIKOCTEH"

dusnyeckuil npakTukyM 1o teme "M3yuenue
3aKOHOMEPHOCTEN UCTIapeHUsl KUAKOCTENH" UIn
"U3MepeHue yieabHOM TeIIOThI IUIABJICHUS JbJa" Uin
"N3yueHne cBOMCTB HaChIIEHHbIX apoB" win "M3mepenne
a0COIOTHON BIIaKHOCTH BO3/yXa U OLIEHKA MaCcChl TapOB B
nomenieHun". M3mepenue koddduirieHTa moBEpXHOCTHOTO
HaTSHKCHUS

dusnueckuii npakTukyM 1o Teme "Habmonenue
MIpeBpALICHHS SHEPTUHN 3apsHKEHHOT0 KOHIeHcaTopa B
SHEPTHUIO U3NydeHus ceetonuona” umm "M3yuenue
MPOTEKaHUs TOKa B LETH, COJEpk A KOHAEHCATOP" WIn

Bcero

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

1

Jara
W3yYCHUS

a/3



n/a

159

160

161

162

163

164

165

166

167

Tema ypoxka
Bcero

"Pacripenenenuie pa3HOCTH MOTEHIIMATIOB (HAIPSKEHNS )
P TIOCJIEIOBATEILHOM COEMHEHNU KOH/IEHCATOPOB"

®uznyeckuil npaktukyM 1o teme "HecnenoBanue 1
CMEILIAHHOTO COeAMHEHMs pe3ucTopoB" unu "M3mepenue
YAEIBHOIO CONMPOTUBIICHUS IPOBOAHUKOB" MK

"UccnenoBanue 3aBUCUMOCTH CHITBI TOKA OT HANPSHKCHUS

JUTSI JIaMIThl HaKaJIuBaHUs"

®duznyeckuil npakTukyM no teme "Habmonenue 1
anekTpoauza” win "M3Mepenue 3apsia 0qHOBaJIEHTHOTO

noHa" wnu "VccnenoBanre 3aBUCUMOCTH COIIPOTUBIICHUS
TepMOpe3UcTOpa OT Temneparypsl” win "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Juoa"

PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA 1
o teme "Kunemartuka"

PesepBHblil ypok. O6001IeHHE U CUCTeMATHU3AIIHsI 3HAHH 1
o Teme "/lunamuka"

PesepBubIil ypok. O6001IeHIE U CHCTEeMaTH3allus 3HAHUT 1
o reMe "CraThka TBEpAoro rena”

PesepBHblIil ypok. O600IIeHHE U CUCTeMAaTHU3aIHsI 3SHAHHMA 1
1o TeMe "3aKOHbI COXpaHEHUsI B MEXaHHUKe"

PesepBubIil ypok. O6001IeHIE U CHCTEeMaTH3allus 3HAHUN 1
110 TeMe "OCHOBBI MOJIEKYJIIPHOKMHETUYECKOM Teopun"

PesepBHrlil ypok. O600IIeHHE U CUCTeMAaTH3alHsI 3SHAHHHA 1
no teme "TepMmoauuamuka. TeroBbsie MaIMHb!"

PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3alHsI 3HAHUT 1
1o TeMe "ArperaTHble COCTOSIHUSA BemlecTBa. Pa3oBble
nepexonl”

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

Jara
W3yYCHUS

a/3



Ne Tema ypoxka
n/n

168 Pe3sepsHblii ypok. O000IIEHHE U CUCTEMATH3aIUs 3SHAHU I
1o Teme "DiekTpudeckoe moie"

169 Pesepsublit ypok. O000IICHIE U CUCTEMATH3AIIMS 3HAHHIA
1o Teme "[1oCTOSAHHBIN 2JIeKTPUYECKU TOK"

170 Pe3sepsublii ypok. O000IIEHHE U CHCTEMATH3AIUs 3SHAHU I
1o reMe "Toku B pa3nuuHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 KJIACC

Bcero

170

KoanuectBo yacos

KoHnTtposbHbIE
paboThI

[IpakTueckue
paboThl

16

Jara
W3yYCHUS

a/3



10
11

12

13
14
15

Tema ypoka

B3aumopeiicTBie MOCTOSSHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe.
I'mnoTesa Ammepa

Bekrop MmarnutHoit unaykuuu. [IpuHimn
CyIIEPIIO3UIMM MATHUTHBIX MoJen. JInnun
MarHUTHOW UHIYKIIUHU

MaruauTtHoe 1nosje NpoBOJHUKA C TOKOM. OmbIT
Opcrena

Cuita Amriepa, e€ HanpaBJICHUE U MOJLYJIb
Pemenue 3agau

[IpumeHeHue 3akoHa AMIiepa.
DJeKTpoU3MepHUTEIbHbIE TPUOOPHI

Cuuia JlopeHua, e€ HanpaBJIeHUE U MOYJIb.
JIBr>keHue 3apsKEHHOW YaCTHUIIbI B OJTHOPOJHOM
MAarHuTHOM I10JI€

Pemienue 3agau
PaGora cunsl Jlopenia
Pemienue 3agau

MarsuTHo€ I0JI€ B BEILIECTRBE. q)eppOMal"HeTI/IKI/I,
napa- 1 fnaMaraeTuku

OcHoBHbIE CBOWCTBA (heppOMarHeTUKOB.
[Tpumenenue peppoMarHeTHKOB

Permrenne 3agau mo reme "Marautsoe mose"
Permrenne 3agau mo reme "Marautsoe mose"

SIBrenune anexTpoMarHuTHOM UHAYKUMHK. [ToTok
BEKTOpa MarHUTHOW MHAYKIIUH

KonuuectBo wacor Jara

Bcero Kontponbhsie [Ipaktudeckne H3YICHHA
paboThl paboThI

e

ONEeKTPOHHbIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboTsI paboTHI o0pazoBaTesIbHbIE
pecypcehl
16 DJIC unaykiuu 1
17 3akoH ’neKkTpoMarHUTHOM MHAYKIMK Dapanes 1
18 Buxpesoe anekrpuieckoe mojue. Toku dyko 1
19 DJIC uHAYKIMY B IBWKYIIMXCS MPOBOJTHUKAX 1
20 Pemenue 3amay 1
21 TIlpaBuno Jlenna 1
22 WunayxtuBHOCTH. KaTyiika HHIYKTUBHOCTHU B 1
[[ENU ITOCTOSTHHOTO TOKa
23 SBnenue camouHayKImu. DJIC caMOMHIyKIIHA 1
24 DHeprust MArHUTHOTO TIOJISI KATYIIKHA C TOKOM. 1
DNEKTPOMarHUTHOE MOoJIe
25 Pemenue 3amay 1
26 O00011eHNE U cCUCTEMATH3alMs 3HAHUH 10 TEME 1
"OnexTpoauHamuka"
27 KonTtpoibHas paboTa 1o TeMe 1 1
"OnexrpoauHamuka'

28 KonebarenbHas cucrema. CBoOonHbIE KONeOanus. 1
lMapmonnueckue konebanus

29 Kunemarnueckoe ¥ TMHAMHUYECKOE OIMCAHNE 1
KoJIeOATEIbHBIX ABMKEHNHN

30 Dmuepreruueckoe onucanue. Beioa 1
JTUTHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
KoJIe0aHUH U3 UX YHEPTETHUECKOTO U
KHHEMATHYECKOTO OIMCAHUS

31 Awmmmmutyna u ¢asza KoJIeOaHwii 1



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponbubie IMpakruueckue M3Y4CHUA udpoBbIe
paGoThI paboTeI o0Opa3oBaTeNbHbIC
pecypchl
32 TIlepuon u yactora konebanuii. [leproa manpix 1

CBOOOIHEIX KOJIE€OaHUI MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOIHBIX KoJleOaHu
NPY>KUHHOTO MAasITHUKA

33 3aryxatomue Konebanus. BeiHyx1eHHbIe 1
KojeOanus. Pe3onanc

34 ABToKOJICOaHUS 1

35 Pemrenune 3agau 1

36 VYpok-koHbpepeHius "MexaHnueckre KoJieOaHus 1
B MY3bIKQJIbHBIX HHCTpyMEHTax"

37 O06o0meHNe U CUCTEMAaTH3AIUS 3HAHUH 110 TeMe 1
"MexaHudeckue KojaeoaHus"

38 DnekrpomarnuTHbie KoneOanus. Konebarenpupiii 1
KOHTYP

39 ®opmymna Tomcona. CBsI3b aMILTUTYABI 3apsiaa 1
KOHJEHCATOpa C aMILTUTY 10N CUITBI TOKA B
K0JIeOaTeTbHOM KOHTYPE

40 3axoH COXpaHEHHS PHEPTUU B HJCATHHOM 1
K0JIeOaTeIbHOM KOHTYpe

41 3aryxarouye 3JIeKTpOMarHuTHbIE KoJIeOaHMs. 1
BrIHyX/1eHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHNUs

42 TlepemeHHbIH TOK. Pe3ucrop u KOHAEHCATOD B 1
[eNH NEPEMEHHOT0 TOKa

43 Karymka HHIYKTUBHOCTH B LIENH NEPEMEHHOTO 1
TOKa



1/

44

45

46

47
48

49

50
o1
52

53

54
55
56

57
58

Tema ypoka

3akoH Oma 1Sl JICKTPUYECKOM 1enun
MEePEMEHHOT0 TOKa

MomHoCTh MEPEMEHHOI0 TOKA. AMILTUTYAHOE U
JIEHCTBYIOIIECE 3HAUCHHUE CUJIBI TOKA U
HaIPsKEHUS

Pe3oHaHC B 2JIEKTPUYECKON LIETIH
Pewenne 3anau

Wneansubrif Tpanchopmatop. [Iponssoactso,
nepeaaya u NoTpediieHue IEKTPUIECKO
SHEPIrUH

DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE
3NeKTpodHeprun. KynbTypa ncnosib30BaHus
AJIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HU

Pemenue 3amau
Pemenue 3amau

O0600611eHre U crucTeMaTu3alus 3HaHu| 10 TeMe
"JneKTpoMarHuTHbIE Kosebanus"

MexaHn4ecKH€e BOJIHEI. XapaKTepI/ICTI/IKI/I
MCXaHUYCCKUX BOJIH

CBolicTBa MEXaHUYECKUX BOJIH
3ByK. XapaKTEepUCTUKH 3BYKa

Wndpa3syk u ynprpassyk. lllymoBoe
3arpsiI3HEHUE OKPYIKAIOILIEN Cpebl

Pemenue 3agau

9HCKTpOMaF HUTHBIC BOJIHBI. I/I3J'Iy‘-IeHI/IC
OJICKTPOMAariuTHBIX BOJIH

KonuuectBo wacor Jara

Bcero Kontponbhsie [Ipaktudeckne H3YICHHA
paboThl paboThI

ONEeKTPOHHbIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponbubie IMpakruueckue M3Y4CHUA udpoBbIe
paGoThI paboTeI o0Opa3oBaTeNbHbIC
pecypcehl
59 DHeprus 2JIeKTPOMarHuTHHIX BOJH. CBOKCTBA 1

SJICKTPOMArHuTHBIX BOJIH

60 Ilkama sanekTpoMarHUTHHIX BOJH. [IpruMenenue 1
9JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBITY

61 IIpuHIUIBI PAAUOCBSI3H U TEICBUICHUS. 1
Paguosnokarusi. DIEKTPOMAarHuTHOE 3arpsi3HEHUE
OKPY’KAOIICH CpeIb

62 KontpoasHas pabora o reme "Konebanus u 1 1
BOJIHEI"

63 Cser. 3aKOH NPSAMOJIMHEHHOTO pacrpocTpaneHust 1
cBera

64 Pemienue 3a7a4 Ha MPUMEHEHHE 3aKOHA 1
MPSIMOJIMHEHHOTO PACIIPOCTPAHCHHMSI CBETA

65 Ortpaxenue ceta. [Imockoe 3epkaio. 1
Cdepuueckoe 3epkaio

66 IIpenomienue cBeta. AGCOMIOTHBIN U 1
OTHOCHUTEIIbHBIN MMOKA3aTeNlb MPEIOMIICHHUS.
ITonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblit
YTOJI MOJTHOTO BHYTPEHHETO OTPAXKEHHUS

67 Pemenue 3a/1a4 Ha MPUMCHEHHUE 3aKOHOB 1
OTpa’KeHHsI U TIPETOMIIEHUS CBETa

68 Xox myueii B npusme. Jucnepcus cBeta. 1
CrnoxHbIif cocTaB Oenoro cBera. L{pet

69 Jlun3bel. DOKYCHOE PACCTOSTHUE U ONITHYCCKAs 1
CHUJIa JIMH3BI

70 Tloctpoenue 300paKeHHUI B TUH3AX U UX 1
cucTeMax. YBeJIWUYEHUE JTUH3HI



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboTsI paboTHI o0pazoBaTesIbHbIE
pecypcehl
71 Pemenue 3a7a4 Ha MOCTPOCHHUE U300pAKEHUH, 1
MOJTy9aeMbIX C IIOMOIIBIO JINH3
72 T'nma3 kak onTUYecKas CUCTeMa 1
73 Pemenue 3anad. [Ipenensl IpuMEHUMOCTH 1
TE€OMETPHUYUCCKOM ONITUKU
74 CxopocCTb CBEeTa U METOIbI €€ H3MEPEHUS 1
75 Jlucmepcus cBeta 1
76 Untepdepenius cera 1
77 KorepeHTHbIE HCTOUYHUKH. Y CIIOBUS HaOmoaeHus 1
MaKCHUMyMOB U MUHUMYMOB
78 Pemenue 3agau 1
79 llpumenenue uHTEpPEPEHINN 1
80 [Mudpaxmus ceeta 1
81 [udpaknuonnas pemeérka. YcioBue HaOmoaeanss 1
TJIaBHBIX MAaKCUMYMOB
82 Pemenne 3amau 1
83 IlomepeyHocTh cBETOBBIX BOJIH. [lonsgpu3anms 1
CcBeTa
84 Pemrenue 3amau 1
85 CBeroBblI€ SIBICHUS B IPHPOJIE 1
86 O0o00menne u cucTeMaTu3anus 3HaHUN 110 TeMe 1
"Onrtuka"

87 KonrpoabHas padora no remMe «OnTuka» 1 1



1/

88

89

90

91
92

93
94
95
96
97

98

99

Tema ypoka

FpaHI/II_IBI IIPUMEHUMOCTHU KJIacCUYeCKOI
MEXaHUKHU. 3aKOHBI QJICKTPOANHAMUKH U
IMPUHIUII OTHOCUTCIIbBHOCTH

[ToctynaTel cnenuaibHON TEOPUU
OTHOCUTEIIbHOCTH

[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[Tpeo6pazoBanus Jlopenma. YcioBue
IpUYMHHOCTU. OTHOCUTEIBHOCTh
OJIHOBPEMEHHOCTHU. 3aMe1JICHUE BPEMEHHU U
COKpAIllCHUE JIJIMHBI

DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIbI

CBs13b Macchl C SHEPTUEN U UMITYJILCOM
PEIATUBUCTCKON YaCTULBl. DHEPTHUS TOKOS

PaBHOBecHOE TemI0BOE U3ITyUYEeHHE

3akoH cMenieHus Buna

I'mmote3a M. I1manka o kBaHTax. @OTOHBI
DHeprus U UMNyisc GoToHa

®oroaddext. OnbiTer A. I'. Cronerona. 3aKoHbBI
doTtordpdexra

VYpaBHenue DitHiTeitHa 111 poTo3rdpdexra.
"Kpacnas rpanuna” potorddexra

Jasnenue ceera. OnbitTel [1. H. JIeOeneBa

100 BosHOBBIE CBOMCTBA YaCTHI]

101 Bomnnst e bpoiins. J{nuna BonHsl ae bpoitnsg u

pa3Mepbl 00JaCTH JIOKATU3AITUHN ABUKYIIECHCS
YaCTHIIBI

KonuuectBo wacor Jara

Bcero Kontponbhsie [Ipaktudeckne H3YICHHA
paboThl paboThI

|

e

ONEeKTPOHHbIE
udpoBbie
o0Opa3oBaTeNbHbIC

pecypcbl



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboTsI paboTHI o0pazoBaTesIbHbIE
pecypcbl
102 KopryckyasspHO-BOJHOBOM JTyaan3M 1
103 /Iudpakius 2JIeKTpOHOB Ha KpUCTALIaxX 1
104 Cnenudurika usMepeHuii B MUKPOMHDE. 1
CoorHomenus: HeonpenenéHuocrei I eiizendepra
105 Pemenune rpaduueckux 3aaa4d 1
106 Pemenne pacu€THBIX 33124 1
107 Kontponbnas pabora mo remam: "OcHoBel CTO", 1 1
"KopnyckynsipHO-BOJIHOBOM ayanu3m"
108 OmbITHI O UCCTEAOBAHUIO CTPOCHHS aTOMA. 1
[Tnanerapuas moxens aroma Pezepdopra
109 ITocrymater bopa 1
110 Bupagsl criektpoB. CiekTp ypoBHei sHepruu atoma 1
BOJIOpOAa
111 CnoHTaHHOE U BBIHYXJICHHOE U3ITyYeHHE CBETA 1
112 Jlazep 1
113 HyxknonHas mozens spa I'elizenOepra- 1

HBanenko. 3apsig 1 MacCOBOE YHUCIIO sAJpa.
HN3oTomnrsl. PagnoakTHBHOCTE

114 3akon pannoakTuBHOro pacnazna. CoiicTa 1
MOHU3UPYIOIIETO U3Ty4deHus. Bimsaue
PalMOAaKTUBHOCTHU Ha KHUBBIE OPTaHU3MBI.
Ho3nmerpus

115 DHeprus cBs3U HYKJIOHOB B sifpe. Anepusie cunpl. 1
Hedext maccol siipa. SnepHble peakiuu.
SAnepusie peaktopsl. [IpobiieMs! ynpasiseMoro



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboThI paboThI obpa3oBarelibHbIe
pecypesl

TEPMOSAEPHOTO CUHTE3a. DKOJIOTHYECKUE
aCIIEKTBhI Pa3BUTHS SACPHON YHEPIETUKHU

116 MeToapl perucTpauyy U UCCIEIOBAHUS 1
3JIeMEHTapHbIX yacTull. yH1aMeHTaIbHbIC
B3aMMOJICUCTBUS. bapruOHbI, ME30HBI U JICITOHBI.
IIpencranenue o CranaaptHoit moaenu. Kapk-
TJIFOOHHAs! MOJIEIIb aJJPOHOB

117 ®wusuka 3a npeaenamu CTaHIapTHONH MOJIEIH. 1
Témuas matepust u TEMHast SHeprusi. EMMHCTBO
(du3nYeCcKOil KapTUHBI MUpa

118 Drambl pa3BUTHS aCTPOHOMHH. 3HAYCHUE 1
aCTPOHOMHUU
119 TlpuMeHHUMOCTD 3aKOHOB (DU3UKH IS 1

00BSICHEHUS TPUPOABI KOCMUYECKUX OOBEKTOB.
Meroabl aCTPOHOMHUUYECKUX UCCIEIOBAaHUMN

120 CoBpemeHHbIE ONITUYECKHE TEIECKOIIHI, 1
paznoTeIecKOIbl, BHEaTMOC(hepHast aCTPOHOMUSI

121 Bun 3Bé3aH0T0 Heba. Co3Be3ausl, IpKue 3BE3IHI, 1
IUTAHETHI, UX BUAMMOE IBIKEHUE

122 Conueunas cucrema. Coiaite. ConHeunas 1
aKTUBHOCTH. MicTounuk sHepruun CosHIa 1 3BE3]1

123 3B&3/1bI, IX OCHOBHBIE XapaKTEPUCTHKH. 1
Jlnarpamma "cneKTpajabHBIM KJIacC — CBETUMOCTD"

124 3Be3npl rIIaBHOM MOCIEI0BATEILHOCTH 1

-

125 BuytpenHnee ctpoenue 38&311. CoBpeMeHHbIE
MIPEICTABICHUS O MPOUCXOKICHUHU U SBOJIOIIHH
CoiHna ¥ 3B€31. DTaIbl JKU3HU 3BE3]



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboTsI paboTHI o0pazoBaTesIbHbIE
pecypcbl
126 Muneunsrii [Iyte — nHama ["anakTuka. Tumns 1
rajakTuk. YEpHbIe ABIPHI B sApax rajJakTHK
127 Bcenennas. Pacimpenue Beenennoit. 3akon 1
Xab6ma. Teopust bonbmioro B3psiBa. PenukToBoe
U3ITy4YeHUE
128 Macmrabnast crpykrypa BeeneHHoi. 1
MeraranakTuka
129 Hepeménnubie mpoo6iieMbl aCTPOHOMUHU 1
130 ®uznyeckuii npaktukym no teme "Uccnenoanue 1 1

MarHUTHOTO TOJIS MOCTOSTHHBIX MarHUTOB" WITH
"UccnenoBanue CBOMCTB (heppOMarHeTUKOB" MK
"HccmeqoBaHue AefCTBUS IIOCTOSIHHOTO MarHuTa
Ha paMKy C TOKOM"

131 ®uznyeckuii npaktukyMm no teme "Msmepenue 1 1
cuibl Amnepa" unn "M3ydeHue 3aBUCUMOCTH
cuiibl Amrnepa ot cuitbl Toka" win "Onpenenenue
MarHUTHON MHIYKIIMU Ha OCHOBE U3MEPEHUS
cuibl Ammnepa”

132 dusnueckuii mpaktukym no treme "HccnenoBanne 1 1
SIBJICHHS DJIEKTPOMArHUTHON HHIYKIMN" WITH
"OnpeneneHne NHAYKIMA BUXPEBOIO MarHUTHOTO
noss"

133 ®dusnueckmii mpakTukym 1o teme "HccnenoBanne 1 1
siBIIeHUs: caMmouHayKIuu" win "COopka Moaenu
3JIEKTPOMAarHUTHOIrO reseparopa’



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponbubie IMpakruueckue M3Y4CHUA udpoBbIe
paGoThI paboTeI o0Opa3oBaTeNbHbIC
pecypcehl
134 ®uswnyeckuii mpakTUKyMm 1o teme "M3mepenue 1 1

neproaa CBOOOTHBIX KOJICOAHHUI HUTSHOTO H
MPY>KUHHOT'O MasiTHUKOB"

135 ®dusznyeckuii MPaKTUKYM I10 TEME 1 1
"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHHUKE"

-
-

136 ®uznueckuii npaktukym o teme "HccnenoBanue
MIEPEMEHHOTO TOKA Yepe3 MOCIIe0BATEIHHO
COCMHEHHBIC KOHJICHCATOP, KaTYIIKY H
pesucrop" mwiu "UccnenoBanue padoTh
HMCTOYHHUKOB CBETA B LIEMH IIEPEMEHHOT0 TOKa"

137 ®uznyeckuii npaktukyM o teme "M3ydenue 1 1
napameTpoB 3BYKOBOW BOJHBI"

138 ®dusnyeckuii mpakTUKyM 1o Teme "M3mepenue 1 1
nokasareJsi IpeIoMIIeHHs CTekIIa" Win
"TloydyeHne n300paxeHust B CUCTEME U3
IUIOCKOT'O 3€pKaja U JUH3BI"

-
-

139 duznyeckuii mpaktukym no teme "HccnenoBanue
3aBUCHUMOCTH (POKYCHOT'O PACCTOSIHUS OT
BEIIEeCTBA (Ha MPUMEpEe KUAKHUX JIMH3)" Win
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBaroIMX JINH3"

140 duznyeckuii npakTukym no teme "Habmronenue 1 1
T pakuuu, UHTEpPEepeHInH U MOJISIpU3alin
cBeta"

141 ®usnyeckuii mpakTukyMm no treme "Onpenenenne 1 1
UMITYJIbCa ¥ SHEPTHH PEISITUBUCTCKUX YacTHIL (10



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponeabie Ilpaktudeckue U3YICHHA udpoBbIe
paboThI paboThI obpa3oBarelibHbIe
pecypesl

dororpadusM TPEKOB 3apsHKEHHBIX YACTHI] B
MarHuTHOM T1oJie)"

142 ®dusnyeckuii npakTukyMm no reme "M3mepenue 1 1
nocrossHHOM I1nanka Ha OCHOBe HccIeI0BaHUs
dororddekra" unu "MccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO/ OT HamnpsikeHus"

-
-

143 ®uznyeckuii npaktukym no teme "HccnenoBanue
CIIEKTpa pa3pekeHHOTO aTOMApHOTO BOJIOPOIA U
WU3MEpEHHE MOCTOSTHHOM Pundepra"

144 ®uznyeckuii npaktukyMm no teme "Uccnenosanne 1 1
pPaauoaKTUBHOTO (OHA C UCIIOIH30BAHUEM
nosumetpa" unu "M3yyenue nornouieHus 6era-
4acTHUI] aIIOMAHUEM"

145 ®dusnyeckuii mpakTUKyM 1o teme "HabmroneHus 1 1
3BE3/IHOTO HeOa HEBOOPY)KEHHBIM TJ1a30M C
MCIIOJIb30BaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN
JUIsL OTIpeJIeJIEHUS TTOJI0KEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3usl CeBepHOro Moyyapus 1 sipKue
3BE3b1" win "Habmronenus B teneckon JIyHsl,
IJIaHET, TYMaHHOCTEN U 3BE3HBIX CKOIJIEHUI"

146 O6o001IeHHe U cucTeEMaTU3alKs 3HaHMi. Poib 1
(U3UKY U aCTPOHOMUU B SKOHOMUYECKOM,
TEXHOJOTMYECKOM, COITMAILHON M DTHUECKOM
chepax neaTeTbHOCTH YeJI0BEeKa

147 O0o00meHne n cucreMaTu3alis 3HaHuii. Poie u 1
MECTO (PM3UKHU ¥ ACTPOHOMHH B COBPEMEHHON
Hay4YHOU KapTHHE MHpa



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponbubie IMpakruueckue M3Y4CHUA udpoBbIe
paGoThI paboTeI o0Opa3oBaTeNbHbIC
pecypchl
148 O6oO0menue 1 cucremMaTu3anys 3HaHuil. Poib 1

busnueckoit Teopun B GOPMUPOBAHHUH
IpeJCTaBICHU 0 PU3NYECKON KapTHHE MUPA,
MecTO (PU3MUECKO KapTUHBI MUPA B OOILEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJCTABICHUN O IPUPOJIE

149 O0600meHue 1 cucTeMaTu3alnsa 3HaHUH 110 TEME 1
"Kunemaruka"

150 O0o001IeHne U cUcTEMATU3aALMS 3HAHNH 110 TEME 1
"Kunemaruka"

151 O06o00meHue u cucTeMaTu3alnsa 3HaHUH 110 TEME 1
" Ilmaamuka"

152 O0001IeHne 1 cucTeEMaTU3alMs 3HAHNH 110 TEME 1
"CraTtuka TBEpI0TO TeNa"

153 O600menne U cucTeEMaTH3aIHs 3HAHUH 110 TEME 1
"3aKOHBI COXpaHEHUS B MEXAHUKE"

154 O0o001ieHne u cucTeMaTU3alMs 3HAHN 110 TEME 1
"OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON TeoprH"

155 O0oO1ieHne U cucTeMaTH3alys 3HaHHH 110 TeEME 1
"Tepmonunamuka. TennoBble MaTUHBL"

156 O0001eHne 1 cucTeEMaTU3alMs 3HAHNH 110 TEME 1
"ArperatHble cOCTOsIHUS BellecTBa. da3oBbie
nepexosl"

157 O0o001ieHne u cucTeMaTU3alus 3HAHUH 110 TEME 1

"Onexkrpuueckoe mose"

158 O0001eHue u cucTeMaTu3alus 3HaHUH 110 TEME 1
"ITocTOSHHBIN IEKTpUYECKUI TOK"



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/m Bcero Kontponbubie IMpakruueckue M3Y4CHUA udpoBbIe
paGoThI paboTeI o0Opa3oBaTeNbHbIC
pecypchl
159 O0001menue 1 cucreMaTU3alus 3HAHUH 110 TEME 1

"Toku B pa3In4HbIX cpenax”

160 O0001mEeHue U cucTEMATU3ALMS 3HAHUM 110 TEME 1
"MarautHoe mnoJie"

161 PesepBHbIii ypok. O600mIeHHe U cucteMatuzarus 1
3HaHUH 10 TeMe "DIeKTpoOMarHuTHas UHAYKIus"

162 PesepBHbIii ypok. O000mIeHre U cucteMatusanus 1
3HaHUN 110 Teme "Mexanudeckue Koueoauus"

163 PesepBHblii ypok. O600menue u cucreMatusanus 1
3HaHUU 110 TeMe "DJIEKTPOMAarHuTHBIE
KoaeOanus"

164 PesepBHbIii ypok. O00o0menue u cucreMatuzanus 1
3HaHUU 110 TeMe "MexaHndecKkue u
3JIEKTPOMArHUTHBIE BOJTHBI"

165 PesepBHblii ypok. O600meHre U cuctemaruzanus 1
3HaHui 1o teme "Onrtuka”

166 PesepBHbIil ypok. O000mIeHNe U cucteMaru3amus 1
3HaHu# 1o teme "Ocuoser CTO"

167 PesepBHblii ypok. O600meHue u cucremaruzanus 1
3HaHui 1o TeMe "KopnyckynsipHO-BOJIHOBOM
qyanusm"”

168 PesepBHblii ypok. O600meHre U cuctemaruzanus 1
3HaHU# no teMe "dPusnka aroma"

169 PesepBHbIil ypok. O000mIeHNe U cucteMatu3anus 1
3HaHMi 110 TeMe "Du3nKa aTOMHOTO Apa U
3JIEMEHTapHBIX YacTUIL"



Ne Tema ypoxka KonuuecTBo yacos Hara DNIEKTPOHHBIE

n/n Bcero Kontponbhsie [Ipaktudeckne H3YICHHA udpoBbIe
paboTsI paboTHI o0Opa3oBaTeNbHbIC
pecypcbl
170 PesepBHbIit ypok. O600mIeHNe U cuctematusanus 1
3HaHUH 110 TeMe "DneMeHThl acTpodu3uku”
OBLIEE KOJIMYECTBO YACOB I10 170 4 16

I[TPOT'PAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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