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[Iporpamma no ¢u3nKe Ha ypoBHE CpeAHero ob1iero oopazoBaHus pa3padoTaHa HA OCHOBE
MOJIOKEHUH U TpeOOBaHMH K pe3ylibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHON MPOTrPAMMBL,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
Bocriutanus 1 Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTebHBIX
opranm3aiusax Poccuiickoit  ®enepanuu, peaqu3ylOUIMX OCHOBHBIE 00pa3oBaTeibHbIC
IIPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COJAEp)KaHUE,
YCTAHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCT M3YYCHHS TEM M Pa3fesioB y4eOHOro
npeaMeTa ¢ y4€ToM MeXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH y4eOHOTr 0 mpoliecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. [Iporpamma o pusuke naét npepacraBaeHUe o MEsX,
coJlep>kaHuu, o01el cTpateruy o0ydeHus, BOCHUTAHUS U Pa3BUTHS OOYUYaIOLIUXCS CPEICTBAMU
yueOHoro npeamera «Pusnkay Ha yriryOJI€HHOM YpOBHE.

Uzyuenue kypca ¢(usuku yrayOiaEHHOrO YPOBHS MO3BOJIAET peaiu30BaTh 3a7auud
po(hecCHOHANIbHOM OpPHEHTAllMU, HApaBJICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
WHTEIJICKTYaJTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpbIE
HEOOXOAUMBI Ui TPOJOJDKEHUsT O0pa3oBaHHMsl B  OpraHM3alusAX MpOo(hecCHOHATBLHOTO
00pa30oBaHus MO PA3TUYHBIM (PU3UKO-TEXHUUECKUM U UH)XEHEPHBIM CHEIUATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIe pe3yiabTaTbhl OCBOCHHUS Kypca
¢bu3KKYN Ha YPOBHE CPEHEr0 O0IIero 00pa3oBaHUsl: IMYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHbBIE
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0I0OrHYeCcKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METAlpEAMETHBIM U MpPEeIMETHBIM pe3yiabTaTaM OOYYarolIMXCs, OCBOMBIIHX
nporpamMMmy 1o (u3MKe Ha ypOBHE CpPEIHEro o0Imero oO0pazoBaHHs Ha YIriyOJEHHOM ypOBHE,
SBIISETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUTAHUPYEMBbIe PE3yNIbTaThl OCBOCHUA Kypca GU3UKH Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[Iporpamma mo ¢u3NKe HMeeT NPUMEPHBIH XapakTep W MOXKET OBbITh HCIIOJIb30BaHA
YUUTENAMHU (PU3UKH [Tl COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTEIeH U
IPEOCTAaBIAET BO3MOXKHOCTH JUISI pealu3allii  Pa3IMYHBIX METOJMYECKUX TOJXO/0B K
IpenojaBaHuio PU3UKU Ha YriyOIEHHOM YPOBHE IIPH YCIIOBUU COXpaHEHUs 0053aTebHON YacTH
coJiepKaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUN 00 OKpY’KaloIleM MHpeE.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOUIUN JJis €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMbIX
XuMHel, Ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAesHsio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTHMIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBoOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00y4aroierocs, B popMUpoBaHuE YMEHUIN
NPUMEHSATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMU YU€OHBIX UCCIICOBAHUIM.

B ocHOBy Kypca pu3uku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHLMIIBI €0 IOCTPOEHHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC ABJISIETCS JIOTMYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoesa zenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepHrasl Kypca GU3HKA 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBAHHUE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHuE ryMaHUTapHOTO
noTeHIuana (pU3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMH U 3KOJIOTMUYECKUMHU ITPOOIIEMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeanoaaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKMX U TEXHOJIOTMYECKHX IPUIIOKEHUN H3YYEHHBIX
Teopuil M 3akoHOB. Ilpm 3TOM paccMaTpuBalOTCsS Ha ypOBHE OOIIMX MPEACTaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJEpKaHMUs,
NOCBALIEHHBIX 3KOJIOTMYECKUM Mpo0iIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKxKe 00CyXAeHus Npo0IeM palMOHaIbHOTO IPUPOJIONIONIB30BAHUS U
HKOJIOTHYECKON Oe30MacCHOCTH.

OcBoeHnue cojepkaHus PorpamMmbl 10 GU3UKE TOJKHO ObITh IOCTPOEHO Ha MPHUHLUIAX
CHCTEMHO-IEATEIEHOCTHOTO mmoaxo/a. st GU3uKy peannsaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIOJIb30BAaHUU CaMOCTOSTEIbHOTO AKCIEPUMEHTa KaK IMOCTOSIHHO JeWCTBYOLIEro (akropa
yuebHoro nporecca. [t yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOTO
9KCHEPUMEHTa, BKJIIOYAIOLIETr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU HM3YyYEHUH HOBOIO
Mmarepuaia, JabopaTopHbie paboThl U paboThI MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /iBa crioco0a
peanu3anuy GU3NYECKOro NpakTUkyMa. B nepBom ciydae npakTHKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 kmaccoB, 1100 mociIe IEPBOTo U BTOPOTO MOJIYTOUH B KaXKIOM U3 3TUX KiaccoB. Bropoi
crnoco0 — 3TO HHTerpauus paboT NPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX padoT, KOTOpbIE
IPOBOASATCS B Ipolecce M3ydeHusl pasnena (temsl). Ilpu aToM mox paboTamu mpakTHKyMma
IIOHUMAETCs CaMOCTOSTEIbHOE HCCIEI0BaHUE, KOTOpPOE IPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IMIEHHOTO BUAA O€3 MOIMIaroBO HHCTPYKIIHH.

B nporpamme 1o ¢usuke cucremMa yueHHYECKOro IKCIEpUMEHTa, 1a00paTOpHbIX paboT U
NpaKTUKyMa MPEICTaBIeHa €ANHBIM IepedyHeM. BIOOp TeMaTHKH 1715l TUX BUAOB YUCHHUECKUX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHHKaMM 0Opa3oBaTENbHOrO IMpoliecca MCXOIsS M3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHMPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
o0ecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAMUTH TNPSMblE M KOCBEHHbBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCHMOCTEH (U3NYECKUX BEIMYMH U IOCTAHOBKY OIBITOB IO
IIPOBEPKE NPEUIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHME yAENseTCs PELIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3anad. [Ipu saTom
JUI Pacy€THBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJJaHHOM
(bu3nYECKOi MO/IENBIO, TIO3BOJISAIOLINE TPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjiesia Kypca, TaK W MHTErpuUpys NMpUMEHEHHE 3HAaHMM W3 pa3HbIX pasienos. s
KaueCTBEHHBIX 3aJady IMPUOPUTETOM SBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpeICcKa3aHue
NpoTeKaHUs (U3UYECKUX SBJICHUH U MPOLIECCOB B OKpY)KaroLleH >KU3HM, TpeOyromue BbiOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsamMu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
oOecrnieyeHn0 y4eOHOro mporecca Kypc (U3MKH YriyOJIEHHOTO YPOBHSI Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHMs JOJDKEH H3y4yaTbcsd B YCIOBMAX INpEIMETHOro kabunera. B kabunere
(bU3HKH TOJKHO OBITH HEOOXO0MMOE JTabopaTOpHOE 000PYAOBAHUE I BHIIOJTHEHUS YKa3aHHBIX
B IIporpaMMe Mo (pu3Mke Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX paboT U pabOT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPallMOHHOE 000pYyI0BaHUE.

JleMoHCTpaMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAaJIBHON OCTaTOYHOCTH M 00eCreunBaeT MOCTAHOBKY MEPEUYHCIEHHBIX B IpOrpamme Io
¢u3uKe KIIOUEBBIX JEMOHCTPALMH JUIsl MCCIEOBAHUS W3y4yaeMbIX SIBJICHMH U IIPOIIECCOB,
IMITUPUYECKUX U PYHIaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.



JlaGopaTopHoe 00opymoBaHHE ISl YUYCHHYECKHX MPAKTUYECKUX padoT (opMHUpyeTcs B
BUJIC TEMAaTHYECKUX KOMILJICKTOB M OOECIEYMBAETCS B Pacy€éTe OJHOTO KOMILIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOPHOrO OOOPYIOBaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX 1aOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUsI (GPUUKU B 00IIEM 00pa30BaHUU SIBIISFOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIINUXCS K HAYYHOMY M3y4YEHUIO MPUPOIBDI,
pa3sBUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABIEHUH O HAyYHOM METOA€ TMo3HaHUs U  (GOPMUPOBAHUE
MCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXAIOLIUM SIBJICHUSIM;

dbopMupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4yeHHUS OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHre yMEHUN OOBSACHATH SBJICHHS C UCHOJIb30BaHUEM (U3NYECKUX 3HAHUNA U
HAyYHBIX J10Ka3aTEJIbCTB;

dbopMupoBaHUe NPEACTABICHUHN O posii GUKUKU AJIs1 Pa3BUTHSL JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEACTAaBIEHUH O BO3MOXKHBIX cdepax Oyaymei mnpodeccuoHaIbHON
NEeSITETIbHOCTH, CBSI3aHHBIX C (DM3MKOHM, IMOATOTOBKA K JalbHEHIIeMy OOYyYeHHIO B 3TOM
HaIpaBICHUU.

JloctuxkeHue 3TuUX Iesieldl 00ecreunBaeTCsl pelIeHUEM CIEAYIOLUX 3a7ad B Ipoliecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeIHEro o0uiero oopa3oBaHus:

nproOpeTeHne CHCcTeMbl 3HaHWH 00 00mMX (U3HYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHSX, BKIIIOUAsl MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI aCTPOPUIUKH;

dbopMupoBaHHUe YMEHUI IPUMEHATh TEOPETUUYECKUE 3HAHUSA JIJIs1 00BACHEHUS (DU3HUUECKUX
SIBIICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HU;

OCBOEHHUE CIIOCOOOB PEIIeHUs Pa3IMYHbIX 33]a4 C SBHO 33/IaHHOM (hU3MUECKON MOJEINbIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHuEe (PU3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSM 33Jlaud, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKkTepa,;

NOHMMAaHHE (PU3NYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, X BIUSHHS Ha OKPYXKAIOILYIO CPENy;

OBJIaJICHUE METOJaMH CaMOCTOSTEIbHOTO IUIAHUPOBAHUS M TPOBEAEHUSA (PU3NUECKUX
HKCIEPUMEHTOB, aHaJM3a M WHTepHpeTanud HHPOPMALUHU, ONpPEAETIeHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JaHHME YCIIOBUH JUIsl Pa3BUTHSI YMEHUN IPOEKTHO-UCCIIENOBATEIbCKON, TBOPYECKOU
JeSITEIIbHOCTH;

pa3BUTHE UHTEpeca K cepaM NpodhecCHOHANBHON JesITeIbHOCTH, CBI3aHHOM C (PU3HUKOM.

B cootBerctBuu ¢ TpedoBanusmu @I'OC COO yrinyOnéHHBIN ypOBEHb U3YUEHHs yUeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpellHEro o0Iero oOpa3oBaHUsl BBIOMpAETCS 00ydarolUMHUCH,
IUTAHUPYIOIMMHU  [IPOJIOJDKEHHE OO0pa30BaHUs MO CHEHUAIBHOCTSAM  (PU3HKO-TEXHHUYECKOIO
npodus.

Ha mn3yuenune usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIETO 00pa3oBaHUs
otBoautcs 340 wacos: B 10 kmacce — 170 yacos (5 yacoB B Heenmo), B 11 kimacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme no (Gpusmke nepeyeHb J1a00paTOPHBIX U MPAKTHYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJb JeJIaeT BHIOOp MpPOBEACHMs J1a0OpaTOPHBIX padboT u
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaronuXxcsl.



10 KJIACC

Pa3nen 1. HayuHblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HaydHblii MeTOJ MO3HAHUS M METObI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepUMEHT U Teopus B Mpoliecce Mmo3HaHusl Npupoasl. Habmoaenue u sKCcriepuMeHT B
dusuke.

CrnocoObl u3mepeHus: GU3NYECKUX BEIWYMH (QHAJIOTOBbIE U IU(GPOBBIE U3MEPUTEIbHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3MepeHuil pu3ndeckux BeIU4uH (a0CONIIOTHAS U OTHOCUTEIbHAS).

MonenupoBanue (GU3NUECKUX SBICHUA W MPOILECCOB (MaTepuaabHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJI0, UACATbHAS )KUIKOCTh, UACAIbHBIN T'a3, TOYCUHBIHN 3apsn). [ umnoreza. ®usnveckuit
3aKOH, TPAHULIbI €ro NpuMeHUMOoCTH. Dusndeckas Teopus.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.

N3mepenune cuiibl TOKa M HAMIPSKEHUS B LIETIH TOCTOSTHHOT'O TOKA IMPY TTOMOIITH aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCcTBO ¢ mudpoBoii maboparopueit mo ¢usuke. [Ipumepsr n3mepeHus: GU3MIECKUX
BEJIMYMH MIPU MTOMOIIY KOMITBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBmwkeHHe. OTHOCHTEIBHOCTh MEXaHW4YeCcKoro aBmxeHus. Cucrema
oTcuéra.

[Tpsimast u oOpaTHas 3a1a9U MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €ro MPOEKIMH Ha OCH CHUCTEMBI KOOpPIWHAT.
Tpaexropus.

[lepemenieHne, CKOPOCTh (CpEeAHSsl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TepeMEIICHUN 1
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE BM)KEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS U MMyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.

CBoOomHoe najieHue. Y CKopeHue cBOOOTHOTO naieHus. [[Brkenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MaT€pUAIbHON TOUKHU OT
BPEMEHHU U UX rpauKu.

KpuBonuneiinoe npmwkeHue. J[BrkeHne MaTepuaibHON TOYKU MO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon u vactora oOpamienus. LleHTpocTpemurensHoe (HOpMaabHOE),
KacaTeJlbHOE (TaHTeHIIMAFHOE) U TIOJTHOE YCKOPEHUE MaTepHAIbHOM TOUKH.

TexHu4ecKkne yCTpONCTBA W TEXHOJOTMYECKHE TMPOIECCHI: CIHIAOMETP, JBH)XCHHE
CHApSJIOB, LICTIHEIE, [IeCTepEHYATHIC U PEMEHHBIE MepeIau, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cHCTeMbI OTCUETa, HILTIOCTPALUS KHHEMAaTHYECKUX XapaKTePUCTHK JIBHKECHUS.

CrocoOBI HUCCIIENOBAHNS IBUKECHUN.

NnntocTpanus npeneasHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAHMEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

Hampasnenue ckopoCcTH NMpu ABMKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHME TIyTE€H, TPACKTOPU, CKOPOCTEN JIBHKEHUS OJHOTO M TOTO K€ TeJa B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

N3yuyeHnne HepaBHOMEPHOI'O IBHKEHUS C LIEJIBIO ONPEAEIICHUS MTHOBEHHOU CKOPOCTH.

W3mepenne yckopeHus Ipy MPSMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUHU 110 HAKIIOHHON
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus: CBOOOTHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IIHU(PPOBOI
nabopaTopun).

W3yueHne OBMKEHUS Teja, OpOLICHHOTO TOpU30HTANBHO. [IpoBepka rumoTessl 0 MpsiMoit
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuyenue aBuKEHUS Tesa M0 OKPYKHOCTHU € TIOCTOSHHOMU 110 MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBHCUMOCTH IepHoja oOOpalleHHs KOHHMYECKOro MasTHHKAa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiit 3akoH HproroHa. MHepunanbHble cucteMsl oTcuéTa. [IpyuHIMI OTHOCHTEIBHOCTH
["anunes. HemnepuinanabHble CHCTEMBI OTCUETa (ONpeIeeHEe, TPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uiuuu cui.

BTtopoii 3akon HeroToHa [ MaTepraibHON TOUKH.

Tpernii 3akoH HpI0TOHA [U1s1 MAaTEpHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALIMOHHON U MHEPTHOW MacChl.

Cuna TsOKeCTH. 3aBHUCHMOCTh YCKOPEHHS CBOOOJHOTO TIQJCHUS OT BBICOTHI HAJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHe HEOECHBIX TeNl M HUX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, ABHXKyIerocst ¢ yCKOpeHUEM.

Cuwna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXEHUS M CHJIA TPEHUS TOKOS.
Koaddunment tpenus. Cuiia conpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIILHOTO ABUKCHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOAIIMIIHUKH, JIBUKCHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaOnronenue 1BUKEHUS TeJl B MHEPLUAIbHBIX M HEMHEPIMATbHBIX CUCTEMAaX OTCUETA.

[IprHIATI OTHOCUTEIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOACHCTBYIOLIEH PUIIOKEHHBIX K TELY CHJI C IPOU3BEACHUEM MACChl Teja
Ha €ro yCKOPEHHE B MHEPLHUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOIECHCTBUS TEIL.

H3mepenne mace 1o B3auMoJICHCTBHUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LenTpoOexHbIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS NTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomuol, npakmuxym.

H3mepeHne paBHOIEHCTBYIOIIECH CHIT IPHU IBHXKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[IpoBepka ruMOTE3bl O HE3aBUCHUMOCTH BpPEMEHM JBIKEHHMsS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B IPYKHUHE U PE3UMHOBOM
obpasiie, oT ux nedopmaruu.

W3ydenune IBMKEHUS! CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IIEPEKUHYTOM uepe3 JErKuid O6JI0K.



N3mepenne ko3 duiMeHTa TpeHUs M0 BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03(pPHULIMEHTOM TPEHHUS.

W3y4eHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpROe Teino. [locTynarenbHoe U BpallaTelbHOE JBUKEHUE TBEPIOTO Tela.
MoMmeHT cuibl OTHOCUTENBbHO ocu BpaieHus. [lnedo cunpl. CrnoxkeHue cui, NPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA U TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJl YIPYTOCTH.

N3yuenue ycTONYMBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IUIOMIAAb OIIOPBI.

Tema 4. 3akonvl COXpanHeHun 6 MeXAHUKe.

Nmnynbc mMaTepuanbHOW TOYKH, CUCTEMbl MaTepuaibHbIX Touek. LleHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbce cuiibl 1 H3MEHEHHUE UMITYJIbCa Tefa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukW. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJISIX.

PaGoTa cunbsl Ha MaJIOM M Ha KOHEYHOM nepemenieHuH. ['paduueckoe mpepcraBieHue
paboTHI CHITBI.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi marepuanbHOW TOUYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
DHEPrUU MAaTEPUAIBHON TOUKHU.

[ToreHunanbHble M HEMOTEHIMANbHbIE cuibl. [loTeHnuanbHas sHeprus. [loTeHnuanpHas
SHEprus ynpyro neGpopMHpoBaHHOW NpykuHbI. [loTeHImalbHas SHEprus Teaa B OJHOPOJHOM
rpaBUTAlMOHHOM Mose. [loTeHIuanbHas 3Heprus Tejla B TPaBUTAL[MIOHHOM I0JI€ OJHOPOIHOIO
mapa (BHYTpH U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.

CBs13p pabOTHI HEMOTEHIMAIBHBIX CHJI C U3BMEHEHHEM MEXaHUYECKOW 3HEPIHMH CUCTEMBbI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHUM.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymnu i uaeanbHOM KUIKOCTH KaK CIEJACTBHE 3aKOHA COXPAHEHHUS
MEXaHUYECKON YHEPTUU.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMUECKUE IPOLECCHI: IBMIKEHHE PAaKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

W3mepeHrie MOITHOCTH CHJIBI.

V3MeHeHne SHepruu Tea Mpy COBEPILEHUH PadOThI.

B3anMHBIe TpeBpanieHuss KHHETUYECKON Y OTEHIIMAIIBHON SHEPTUH P IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU M CUJIBI YIIPYTOCTH.



CoxpaHeHue 3Hepruu nNpu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3mepenne ummymnbca Tena no TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH 3JICKTPOMOOUIISI U MOITHOCTH CHIIBI TATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA T€Jla C UMITYJIbCOM CHUIIBL.

HccenenoBanue cCOXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECHCTBHH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS OTCHIUAIBHON SHEPTUU PY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMKCHUU TeJla O HAKJIIOHHOMW TJIOCKOCTH.

Pa3nes 3. MoJsekyasipHasi (pM3MKa M TEPMOJUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeOpUU.

OcHoBHBIE TOJIOKEHUSI MOJEKyJIsspHO-kuHeTnuecko Teopun (MKT), ux omnbiTHOE
ob6ocHoBanue. [uddys3us. bpoyHoBckoe nBmkeHHe. XapakTep IBHKEHHS U B3aHUMOJCHCTBHS
YaCcTHI] BellecTBa. MOAETN CTPOCHHUS ra30B, )KUIKOCTEH U TBEPIBIX TEJI M OOBSICHEHUE CBOWCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenell. Macca u pasmepbl Mojekyn (atomoB). KommuectBo
BeuiectBa. [locrosunas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u crocobbl e€ uamepenus. lllkama TemmepaTyp
enbcus.

Mopeinb uaeanbHOro raza B MOJICKYJISIPHO-KMHETUUECKOW TEOPUH: YACTHULBI Fa3a ABUKYTCS
XAO0TUYECKHU U HE B3aUMOJECHCTBYIOT IPYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHue MenneneeBa—Kuamnelipona. AOcontoTHas Temmeparypa
(wkana temneparyp KenpBuna). 3axon JlanmpTona. M3ompomecchl B HaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I paduyeckoe MmpencTaBieHne U30MPOLECCOB: U30TEpMa,
u30Xxopa, n3odapa.

CBs13b MEXKy 1aBJICHHEM U CPEIHEN KUHETUYECKOM SHEPTUel NOCTYNaTEIbHOTO TEIJIOBOTO
JBUKEHUS MOJIEKYJI UI€aJIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TEOpUH
UJeaNbHOTO ra3a).

CBsi3bp  aOCONIOTHOM  TeMmeparypbl TEPMOJMHAMHUYECKOW CHCTEMBI CO  CpeaHel
KMHETUYECKOW YHEPTUEH MOCTYATENBHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHu4yecKkue YyCTPOMCTBA M TEXHOJOTHYECKHUE TIPOIIECCHI: TEPMOMETp, Oapomerp,
MI0JIyYE€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHHUS YacTHUL] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Buzaeoposuk ¢ 3anMChi0 peaabHOro OpOYHOBCKOTO JIBHXKEHHUS.

Huddysus xunkocrei.

Mogpnens onsira IlITepHa.

[IpuTsxenue MOJIEKyII.

Mogenu KpUCTaNINYECKUX PEIETOK.

Habmonenune u rccnenoBanne N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBICHHS TEIJIOBOTO PAaBHOBECHS MPU TEIIIOOOMEHE MEXIY
ropsiuer U X0JIOAHOU BOJOM.

N3ydyeHrne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

N3ydenune n30XopHOTO mnporuecca.

N3yuenne n306apHOro mnporecca.

IIpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawiunoi.



Tepmonuuamuueckas (T]1) cuctema. 3agaHue BHEITHUX YCIOBHUH JIJIs1 TEPMOAMHAMUYECKOM
cucteMbl. BHemHue u BHyTpeHHUE napaMmeTphl. [lapameTpsl TEpMOIUHAMUYECKONW CUCTEMBI KaK
CpeIHME 3HAaYeHUS BEJIUYHMH, OIMCHIBAIOIINX €€ COCTOSHHE HA MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe Havano tepmoanHamuku. CaMonpou3BoiibHas pesakcalus TepMOINHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMH: YpaBHEHHE
MenneneeBa—Kianeiipona U BbIpaK€HHE ISl BHYTPEHHEH SHEPruu. Y CIOBUS MPUMEHUMOCTH
TOW MOJENN: HM3Kasg KOHILIEHTpalMsl 4YacTULl, BBICOKME TeMIepaTypbl. Belpaxenue mis
BHYTPEHHEHN 3HEPTrUU OJHOATOMHOTO UAECAIIBHOTO ra3a.

KBa3ucraTnueckue u HECTATUYECKUE TIPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMuKe. Berunciaenue padoTel o rpaduky mpoiecca Ha
pV-auarpamme.

Temonepenadya kak crnoco® HW3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTEMBI Oe3 coBepiIeHus: padoThl. KOHBEKIHS, TETIIONPOBOIHOCTD, U3TyYCHHE.

KonuuectBo Temnorel. TemnoéMkocTh Tena. YaelnbHass W MOJSpHas TEIIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér konmyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguabatHoM mpoiecce.

[lepBrlii 3ak0H TepMoauHaAMUKU. BHyTpeHHss 3Heprus. KonndyecTBo TemiaoTel U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSHME TEPMOIAMHAMHUYECKON CHCTEMBbI MPOXOIUT E€AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

BTtopoii 3aK0H TEpMOJMHAMUKU [IJIs HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tela K Oojiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

ITpunnune! gerictBus TernoBbix MmamuH. KIT/.

MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOJIb30BaHUs TEIUIOBBIX ABUrareieil. TemioBoe 3arps3HeHne
OKPYXKAaroILEeH Cpebl.

TexHuueckue ycTpoiicTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIbHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpPHBIM JBUTaTeNy, MapoBas TypOWHA, TONyYEeHUE CBEPXHU3KHX
TEMIEpaTyp, YTWIN3AlUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHHWEM TEIUIOBOTO HAacoca,
yTUIU3alKsg OMOOPraHNYeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TEILIOBOI M DJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIIupEHUH.

BosaymHoe orauso.

CpaBHeHHE YIENbHBIX TEMIIOEMKOCTEHN BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomMmmproTepHble MOJ1€IH TEIJIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

N3mepenne yaenbHOU TeMI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOTo npoiiecca.

N3yueHne B3auMOCBS3M HHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U TeMIIepaTyphl
KHTIEHHS JKUIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vicmapenwe wu kumeHwe. YaenpHas TeIoTa
napooOpa3zoBaHMUs.



Hacpimennsle ¥ HeHacbllleHHbIE Mapbl. KadecTBeHHas 3aBUCMMOCTB IUIOTHOCTH U
JIABJICHUS] HACBHIIIEHHOTO Mapa OT TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00b&Ma HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KAIICHUS OT JaBJICHUS B )KUIKOCTH.

BnaxHocTs Bo3yxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIA’KHOCTbD.

Teépnoe Teno. Kpucrannuueckue u amopgHsbie Tesla. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
[TnaBnenue u KpucTauIM3anus. Y qenbHas TerioTa miasineaus. Cyonumanus.

Hedbopmaruu tBEpHoro Tema. Pactsbkenune u coxarue. Cosur. Moayne HOnra. Ilpenen
ynpyrux aedopmaruii.

TennoBoe pacupeHue KUJIKOCTEH U TBEPABIX Tesl, 00bEMHOE U JIMHEHHOE pacIlupeHue.
AHTapMOHU3M TEIUIOBBIX KOJICOAHUH YacTHUI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIUPEHUS T
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHEprUM B (Ha30BBIX MEPEXOIaAX.

VYpaBHEeHME TEIJIOBOro OanaHca.

[ToBepxHOocTHOE HaTspKeHUE. KOAphUIMEHT MOBEpXHOCTHOTO HATshKeHUs. KanuuispHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue yCTpOiCTBAa H TEXHOJOTMYECKHE IPOLIECCHI: KUAKUE KpPUCTAILIBI,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemoBoe paciupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu noHNXEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanunispHsele sBIeHU.

Mopnenn HEeHbIOTOHOBCKOM JKHUIKOCTH.

CriocoObI U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Buns! nedopmarmii.

Hab6monenue mMansix aedopmarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yuenne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

W3MmepeHue yAeapHOM TEII0ThI IIJIaBICHUS JIbJA.

W3yueHue CBOMCTB HACBIICHHBIX NIAPOB.

N3mepenue abCOMOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B MOMEILIEHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOnra.

Hccnenoanue 3aBUCUMOCTH AeQOpMaIiii pe3NHOBOI0 00pasiia OT MPUIIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OneKTpr3anus Tel U e€ MpOSBICHUA. DIEKTPUUYECKUN 3apsan. J[Ba BUAA 3IEKTPUUECKUX
3apsa0B. [ IpoBOIHUKY, IUANEKTPUKH U IOJTYIIPOBOIHUKN. DJIEMEHTAPHBIHN JIEKTPUUECKU I 3apsi.
3aKOH COXpaHEeHHsI JIEKTPUUECKOTO 3apsiia.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

Onektpuueckoe nose. Ero neficTere Ha 31eKTpUIECKUe 3apsibl.

Hanpsokéanocts  anektpudeckoro mons. I[IpoOubiit 3apsn. Jluaum Hanpsoxk€HHOCTH
aneKTpudeckoro nosst. OgHOPOIHOE FIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHIMANOB U HAIpPSKEHHUE.
[ToreHunanbHas SHEPTUS 3aps/ia B IEKTpocTaTuyeckoM mnoie. [loTeHmuan aneKTpocTaTH4eckoro



nosist. CBsA3b HANPSKEHHOCTH TMOJS U PA3HOCTH MOTEHUMAJIOB JUISl 3JIEKTPOCTATUYECKOTO MOJIS
(KaK OTHOPOAHOTIO, TAK U HEOJHOPOIAHOTIO).

[IpuHIUI Cynepro3UIINK SJEKTPUYECKHUX MTOJIEH.

[Tone ToueuHoro 3apsma. [lone paBHOMepHO 3apspkeHHOU cdepbl. Ilone paBHOMEpPHO
3apsHKeHHOro 1o o0béMy mapa. Ilonme paBHOMEpHO 3apsKeHHONW OECKOHEUHOH IIOCKOCTH.
KapruHbl TMHUN HANPS’)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIUATIBHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMBIEKTPUKHU B 2JIEKTPOCTATUYECKOM I10J1€. J[U3IeKTpudecKas NIpOHULAaEMOCTh BELIECTBA.

Konpnencarop. DNEeKTpOEMKOCTh KOH/JIEHCATOpA. DNEeKTPOEMKOCTh IJIOCKOTO
KOH/JIEHCATOopa.

[TapamnensHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHuUe 3apsKEHHOW YaCTULIbI B OJTHOPOJHOM 3JIEKTPUUYECKOM I10JIE.

TexHu4yeckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VYeTpoilcTBO U MPUHLUI AEHCTBUS 3JIEKTPOMETPA.

DEKTpUUECKOe MOJI€ 3apsKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monuens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I1OJIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

VCTpolCTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPA OT IIOIIA M IIACTUH, PACCTOSHUS
MEXAY HUMH U IU3IEKTPUUECKON IPOHNULIAEMOCTH.

DHeprus MMEeKTPUYECKOTro MOJIsl 3apsyKEHHOT0 KOHAEHCATopPa.

3apsaka U pa3psika KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie pabomul, npaKmuKym.

OueHka cul B3auMOJEHCTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHust SHEPruu 3apspDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

W3yuenune npoTrekaHus TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs]) TIPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cuiia Toka. [IoCcTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAHMS ITOCTOSIHHOTO — AJIEKTPUYECKOTrO TOKA. LMCTOYHMKM TOKa.
Hampsoxkenne U u 31C €.

3akon Oma 1S y4acTKa Lenu.

DNEKTPUUECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJTHOPOJIHOTO POBOJHUKA
OT €r0 JUIMHBI U IUIOIIA/IA [TONIEPEYHOI0 CEYEHUs. Y ACIBHOE CONPOTUBIICHNE BEIIECTBA.

IlocnenoBarenpHOE, NApaJIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKkTprueckux 1enei. [Ipasuna Kupxroda.

Pabora anexrpuueckoro Toka. 3akon J[xoyns—Jlenna.

MOIIHOCTB 31EKTPUIECKOro TOKa. TermioBas MOITHOCTb, BBIJIEISAEMAsl HA PE3UCTOPE.

3/1C v BHYTpeHHee CONPOTHBIIEHHE UCTOYHMKA TOKa. 3akoH OMa JIsl OJTHOM (3aMKHYTO)
ANEKTPUYECKOH 1en. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3aMbIKaHHE.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.



TexHHUYecKkne YCTpPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETYUK NIEKTPUIECKOU DHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUA [UId  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOMA.

3aBUCHMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IJIOLAJN
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTHUBIICHUS ITPU TOCTOSTHHOM HAIIPSDKEHUH.

[Tpsimoe m3zmepenune DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0bI coeTMHEHHsI ICTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanne pa3HOCTH TOTEHIIMATIOB MEX Ly ITOJIK0CAMU HCTOYHHKA TOKA OT CHJIBI TOKA B
LENH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

H3mepeHue yAeapHOro COpOTUBIICHUSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA OT HAIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHUS.

YBenuueHue npezena U3MEpPEeHUs amrepMeTpa (BoJIbTMETPa).

Nzmepenue DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajlbBaHUYECKOr0 2JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanne pa3HOCTH IOTEHLIMATIOB MEX/1y ITOJIKOCAaMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LEMH.

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

Tema 3. Toku ¢ paznuunslx cpeoax.

OnekTpuyeckas IPOBOAMMOCTb PA3JIMYHBIX BEIIECTB. JJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTHUBIEHUS  METALIOB  OT  TEMIEpPaTyphl.
CBepXnpoBOAUMOCTb.

OneKkTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MNpPUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CsoiicTBa p—n-niepexoaa. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOIMTHYECKAs JUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazest 1UIsl 3JIEKTPOIH3a.

OnexkTpudeckuid TOK B raszax. CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHHueckne yCTpPONCTBA M INPAKTHUECKOE IPUMEHEHHWE: Ta30paspsIHbIe JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, pa(UHUPOBAHME MEIW, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoli pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanye 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.



CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3nYecKUil MPAKTUKYM.

CniocoOb1 u3Mepenust (U3MUECKUX BETUYUH C UCIOIb30BAHUEM aHAIOTOBBIX M IIU(POBHIX
U3MEPUTENBHBIX TPUOOPOB W  KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTeM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnueckux BenuyuH. OlEHKa TpaHUI
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI, CCIIeIOBaHMI 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH,
IIPOBEPKA IPEAJIOKEHHBIX T'MIOTE3 (BBIOOpP M3 padOT, ONMMCAHHBIX B TEMATUYECKUX paszeiax
«Y4YeHNYECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHUKYM)).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonéHHoro ypoBHsA B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesicnpedmemmuovie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsI, U(poBas 1ad0paTopHsl.

Mamemamuka: peuIeHUE CHCTEMbl ypaBHeHmi. JluHelHas QyHKOms, mapadoa,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOpbl M HMX MNpPOEKUMU HAa OCU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMoc, TEII000MEH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHHE  OKpYXKalomiel  cpeabl,  yTUIM3anus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPIUHU, MOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasl Macca, MoJy4yeHrne HaHOMAaTepHUaloB, TEIJIOBbIE CBOMCTBA TBEPABIX Tell, KUAKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbI, DJJEKTPUUECKHE CBOMCTBA METAJIOB, 3JEKTPOIUTHYECKAs
JMCCOLMAINs, TajlbBaHUKA, dJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxHOCTh BO3yXa, BETPBL, OApOMETpP, TEPMOMETP.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOJIb30BAHMEM MEXaHU3MOB, YUET CyXOro U
KUJKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTsie
KOHCTPYKLIMH), UCIIOJIB30BAHNE 3aKOHOB COXPAaHEHMS MEXaHUKH B TEXHUKE (TMPOCKOI, BOJOMET
U JIpyrue), JABUTaTelIb BHYTPEHHETO CropaHus, MapoBass TypOuHa, OBITOBOM XOJOAMJIBHUK,
KOHIWLIMOHEP, TEXHOJOTUU IIOJIyYEHUS COBPEMEHHBIX MAaTepUajoB, B TOM  YHCIE
HAaHOMAaTepHalioB, M  HAHOTEXHOJOTMH,  OJEKTpPOCTaTHuYecKas  3alluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOTYIPOBOJHUKOBBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anmopeiicTBie MOCTOSHHBIX MarHUTOB M IMPOBOJHHKOB C TOKOM. MarHuTHoe IoJie.
Bekrop maruuTHONM MHAYKUMU. [IpyHIMI Cylieprio3uiMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
UHAYKIINH.

MarautHoe 1oJjie IPOBOJAHMKA C TOKOM (IIPSIMOTO NPOBOJHHUKA, KATYIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

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

MarnutHoe nosne B Beuiectse. deppomMarHeTHKH, napa- U TMaMarHeTUKH.



TexHu4yeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
3JI€EMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHMIA WHAYKIMM MarHUTHOTO TIONS TOJOCOBOTO U MOJKOBOOOPA3HOIO
IIOCTOSIHHBIX MarHuTOB.

KaptvHa nuHMA MarHUTHOM WHIAYKUMHA TMOJS JUIMHHOTO NPSIMOrO NPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3aumMozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

[etictBue cuibl JIopeHa Ha HOHBI 3JIEKTPOJIUTA.

Habumronienne ABM>XEHUS ITyYKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHLIMI OEHCTBUS 3JEKTPOU3ZMEPUTENBHOTO MPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuKym.

HccenenoBanue MarHUTHOTO IOJIS1 HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONUCTB (heppOMarHeTUKOB.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

N3mepenue cuibl AMmepa.

N3yueHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHnne MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEPEHUs CHIIbI AMIiepa.

Tema 5. dnekmpomazHumnas uHOYKYus.

SBnenue snexkTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOM MHAYKuMH. DJ1C
MHIYKIUU. 3aKOH 3JIeKTpoMarauTHo nuaykuuu @apaznes. Buxpesoe anexkrpuueckoe nosue. Toku
dyxo.

OJ1C uHAYKIMHY B TPOBOJHUKE, TBUKYIIEMCS B OTHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika HWHAYKTMBHOCTM B LENU IMOCTOSHHOIO TOKa. SIBieHue
camouHaykuu. 9J{C caMOMHAYKIINH.

OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnuecKkue yCTpoiCTBa U TEXHOJIOTMYECKHUE TPOLECCHI: HHAYKLIIMOHHAS 11€4Yb, COJIEHOM,
3allUTa OT AJIEKTPU3ALIMHU TeJl IPU JBUKEHUH B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune sBaeHMs 37€KTPOMarHUTHON UHTYKIIUH.

Hccnenosanue 3asucumocty DJ{C MHAYKINN OT CKOPOCTH U3MEHEHHUSI MArHUTHOT'O IIOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npakmuKym.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenyne NHAYKIMA BUXPEBOTO MarHUTHOT'O TIOJIS.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MOzeH IeKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuast cucrema. CBoOOAHEIE KOJIEOAHHUS.

['apmonmnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  OMHMCAHUE.
DHEPreTUIeCcKOe OMMcaHue (3aKOH COXpaHEHUsI MEXaHUUECKOU SHEpTUH ). BEIBOI TMHAMUYECKOTO
OTHCaHMsI TAPMOHUYECKHUX KOJIeOaHUH U3 UX HIHEPTeTHUECKOr0 U KWHEMAaTHYeCKOTO OMMCAHUSI.



Ammmatyna u ¢dasza xonebanuii. CBs3b aMIUTMTYIBI KOJICOAHWNW HMCXOMAHOW BEIIMYWHBI C
aMIUTUTYIaMU KoseOaHui €€ CKOPOCTH U YCKOPEHHS.

[Tepuon n yacrora konebanuil. Ileprnoa Manbix cBOOOIHBIX KOJI€OAHUN MAaTEMAaTHYECKOTO
MmasiTHUKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTHe 0 3aTyxaromux KonebaHusx. BoiHyxeHHble KoneOanus. Pezonanc. PezonancHas
KpHBasi. BiusiHue 3aTyxaHus Ha BUJ pe30HAHCHON KPUBOM. ABTOKOJICOAHMS.

TexHHUYeCcKkne yYCTpPOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABUKECHHUS.

HaOnroneHue He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIeOaHUH rpy3a Ha HUTHU OT aMILTUTY/bI.

HccnenoBanue 3aTyXaomuX KOJIeOaHU W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJIeOaHUI
OT CONPOTHUBJICHUS.

HccnenoBanune kosneOaHMWii rpy3a Ha MAacCHBHOM NpYKHUHE C LENbi0 (OPMHPOBAHUS
npecTaBiIeHnit 00 ueaqbHONU MO NMPYKUHHOTO MasiTHHUKA.

3aKOH COXpaHEHHUs YPHEPTUH MPH KOJIeOaHHUSIX Tpy3a Ha MpYKUHE.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue neproaa cBOOOIHBIX KOJIeOaHHM HUTSIHOTO U MIPY>KUHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue 3HEPrUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY bl 3aTyXarOMIMUX KOJIeOaHuH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHummubsle Ko1e0aHUA.

Konebarenbuplii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATIBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTYABI 3apsga KOHIEGHcATOpa ¢
aMIUTUTYAOH CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromuye 3JIeKTpOMarHuTHbIE KoJieOaHus. BBIHYXJEHHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBI TOK. MOIIHOCT NEPEMEHHOrO0 TOKAa. AMIUIMTYJHOE M JIEHCTBYIOLIEE
3HauUEHUE CUJIbI TOKA M HaNpsHKEHUS IPU pa3IudHoi (opMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconabHbIN TepeMeHHbIN TOK. Pe3ucTop, KOHIAEHCcATop U KaTyllKa UHIYKTUBHOCTU
B LIENI CUHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHui.

Wneanbubiii Tpanchopmatop. IlpousBoacTso, nepenaya U noTpebiIeHUE INEKTPUUYECKOM
DHEPIHH.

OKOJIOTUYECKHE PHUCKU IPHU IMPOU3BOJCTBE 3JIEKTposHepruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHu4yeckne yCTpPOMCTBA W TEXHOJIOTMYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIlepeiay.

Hemoncmpayuu.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJ€0aHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcumsuiorpaMMsbl 3J1€KTPOMArHUTHBIX KOJIeOaHUH.

['eHepaTop HE3aTyXarOIMKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopenb 371eKTpOMarHUTHOTO TeHEpaTopa.

BoiHyxaeHHbIe CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pesucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.



Pe3onanc mpu mociaenoBaTeIbHOM COEAVMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

YCTpoHCTBO U IPUHITUIT ACHCTBHUS TpaHChopMaTopa.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKkmukKym.

Wzydenue Tpanchopmaropa.

HccenenoBanue nepeMEHHOro0 TOKA 4epe3 IMOCIEA0BATENIbHO COCIMHEHHBIE KOHAEHCATOp,
KaTyILIKYy U pE3UCTOD.

Habmtoienue 31eKTpoMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE 80JIHbL.

MexaHuueckue BOJIHBI, YCIOBHUA HX pacnpocTpaHeHus. [lonepeunsle W IpoOAOJIbHBIE
BOoJHBL. [lepron, cKOpOCTh pacnpoCTpaHEHUsI U AJIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHUX BOJIH:
OTpakeHHe, TpeIoMIIeHUE, UHTephEpeHITHs U AU(PaKITHSL.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IymoBoOe 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS HM3JIy4YEHUs AJIEKTPOMATHUTHBIX BOJH. B3aumuas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXX€HUE, MPEJOMIICHHE, NOJIApu3alus,
uHTEephEepeHIHs U AUPAKITHSL.

[[Ixkana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIuOCBA3U U TelIeBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoWcCTBa U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TEJIEBH30p, aHTeHHa, Tenepon, CBY-meus, yabTpazByKoBas
JIMarHOCTHKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OO0pa3zoBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneO:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHA.

Habmronenne orpakeHus U IpeIoOMIICHUS! MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunu 1 Aupakiiui MEXaHHYECKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabpTpa3ByKa U €ro NIPUMEHEHHE.

HaGmronenne cBsi3u I'pOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
noJsipu3alus, Tudpakuus, tHTepdepeHus.

OGHapyxeHue HHPPaKPACHOTO U YIBTPA(YHOIETOBOTO U3TyUCHUMN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npakmuxym.

N3yuenue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMOonMHENHOE pPaCIpOCTpPAaHEHHUE CBETa B OJHOPOMHOM cpene. Jlyd ceera. ToueuHbI
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJICHHs cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. OTHOCUTENbHBIN MMOKa3aTenab npenomieHus. [1oCTOSHCTBO 4acTOThl CBeTa U



COOTHOUIEHHUE JUIMH BOJIH MPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA 4YEpe3 IpaHuULly paszena
JBYX ONITUYECKUX CPE.

Xon nydeit B mpu3Mme. Jlucnepeus ceeta. CiioxHbIN cocTtaB Oenoro cBera. [[Ber.

ITonnoe BHyTpeHHEE OoTpaxeHue. IIpeenpHblil yroil IOJIHOr0 BHYTPEHHETO OTPAKECHHUSL.

Cobuparomue U pacceuBarouiye JHH3bL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTUYECKasi CHUJa TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOH chepudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEJIBHOTO ITOKA3ATENsI IPETOMIICHHUS.

dopMyna TOHKOM JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIUH30M.

Xox ny4a, IpOUIEALIEro JIMH3Y MO/ TPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
[TocTpoeHue n300paXeHM TOUYKH U OTPE3Ka MPSIMOM B COOMPAIOIINX U PACCEHBAIOIINX JTHH3AX U
UX CHUCTEMaX.

Ontuueckue nmpudopsl. Paspematomnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONITHUKH.

BonnoBas ontuka. Wurtepdepeniuss cBera. KorepeHTHbIE HUCTOYHUKU. Y CIIOBUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHLIIMOHHON KapTUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHUKOB. [IpuMeps! Ki1accnueckux HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakuuonnas pemérka. YcioBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IPH MaICHUY MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

[Tonspuszanus ceera.

TexHuueckue YCTpONCTBA M TEXHOJOTMYECKHE IPOLIECChl: OYKH, JyIa, IEePUCKOII,
dboroanmapat, MUKPOCKOII, TPOEKIIMOHHBII arapar, IPOCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
TU(paKInOHHAS PEIIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npesoMiIeHUs CBETA.

Haburoienne noaHoro BHyTpeHHEro oTpaxeHnusl. Mozienb CBETOBOAA.

HccnenoBanue xoa CBETOBBIX MTYYKOB UYepe3 IIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Moenu MUKpOCKOIa, TEIECKONa.

HabGmonenue nnrepdepeHimm ceera.

HaOmroienne 11BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu certa.

N3yuenne quppakinOHHON PEeIIETKH.

Hab6monenue qudpakiinOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBeTa.

Habmronenne nonsipusanuu cBera.

[TpuMmeHeHre NOIIPONIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npaKmuKym.

N3mepeHue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACcCTOSTHUS OT BELIECTBa (HA MPUMEpE KUJIKUX
JIUH3).

H3mepenne poKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tony4yenue n300paXkeHUs B CHCTEME U3 MIIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue qudpakuun, nHTEphEpPEHITNN U TIOJIIPU3AIHN CBETA.

W3y4eHne noaspu3aluy CBETa, OTPaXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenne naTepdepeHIny J1a3epHOro U3JIyuYeHHUs Ha IBYX LIESIX.

Hab6mronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakmOHHOTO CIIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.



[Toryuenue ciekTpa U3My4eHHUs] CBETOMO/IA TIPU MOMOIIH TU(PAKIIMOHHON pEerIETKH.

Pa3nes 6. OcHOBBI cielIUAJIbLHOMH TEOPUH OTHOCUTEIbHOCTH.

['paHuLBl TPUMEHMMOCTH KJIACCMYECKOW MeXaHWKHU. IlocTynaTel crnenuaibHOW TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW ~ uHTepBai.  IIpeoOpaszoBanmst  Jlopenma.  YcioBue
IPUYUHHOCTU. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeNJICHUE BPEMEHU U COKpallleHue
JUTVHBL.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b MacChl ¢ SHEPTUEU U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBl. DHEPIHs MOKOSI.

TexHudyeckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLECCHI: CIIyTHUKOBBIE INPUEMHHUKH,
YCKOPUTEIHN 3apsHKEHHBIX YACTHII.

Y4eHn4eckuii SKCIIEpUMEHT, TJa0opaTOpHbIe pabOThI, MPAKTUKYM.

Onpenenenre UMIyJIbCa M SHEPTUU PEISTHUBUCTCKUX YacTull (Mo ¢ororpadusiMm TPEeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM I10JIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKynapHo-6011060it oyanusm.

PaBHOBecHOE TemoBoe wu3NydeHHE (M3TydeHHE aOCONIOTHO UEPHOro Tena). 3aKOoH
cmenienus Buna. ['unioresa [1nanka o xBaHTax.

@DOTOHBI. DHEPrUs U UMIYJIbC (POTOHA.

®otordpdpexr. Ombrter A. I'. CroneroBa. 3akoHbl hoToddexTa. YpaBHeHHEe DWHIITEHHA
s potorpdexra. «KpacHas rpanuia» dporodrddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJICHHE CBeTa Ha aOCOJIIOTHO MOIVIOIIANONIYI0 U
abCoMI0THO OTpaxarolryto nmoBepxHoctsb). OnbiTh [1. H. JIeOenena.

BonHoBele cBoiicTBa yactun. Bonnbl ne bpoiurst. [Inuna BosHBI e bpoiinsg u pasmepsl
o0JyacTu JoKalu3aluuu ABMKYyIIelcs yactulibl. KopnyckynspHo-BoaHoBoOU Ayanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeornpeneiaéHuocteit ['eiizendepra.

TexHUYECKHEe YCTPOMCTBA W TEXHOJIOTUYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTOAIIEMEHT,
doToraTUnK, TYHHEIbHBIH MUKPOCKOI, COJIHEUHAasi OaTapesi, CBeTOIUO/.

Hemoncmpayuu.

D010 deKT Ha YCTAaHOBKE C IIMHKOBOM TIACTUHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

HccnenoBanue 3aBUCMMOCTH COITPOTUBIIEHUS MOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToanoI.

Conneunas Oatapes.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe uccnenoBanus Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO/ OT HAIIPSHKEHHUS.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBaHUIO CTpOeHUs aToMa. [Tnanerapnas mozens atoma Pesepdopaa.

[Toctynatel bopa. M3nydyenue u morjoieHre (pOTOHOB MPHU MEpPEXojie aromMa C OAHOIO
YPOBHS DHEPTHH HA JPYTOM.

Bungel ciektpoB. CriekTp ypoBHEH sHEpruu aToMa Bo0poa.

CrnioHTaHHOE U BBIHY)KJIEHHOE H3lyueHue cera. Jlasep.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLECCHI: CHEKTPaJIbHBIM aHAIN3
(criekTpocKoI), 1a3zep, KBAHTOBbIM KOMIBIOTEP.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHENvaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA HOHUZUPYIOLIUX YACTULL.



Ornpenenenne IIMHBI BOJIHBI JIA3EPHOTO U3IIYyYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomul, npaKmuKym.

Hab6nronenue mMHEHYaToro crekrpa.

HccnenoBanue crieKTpa pa3peKEHHOr0 aTOMapHOI0 BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Pun6epra.

Tema 3. Qusuka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PannoaktuBHOCTh. Anbda-pacman. IJISKTPOHHBIA M MO3UTPOHHBIM OeTa-pacran. ['amma-
U3JTyYEHHUE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHble H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha >KHUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. Jlozumerpusi.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnepHbie peakTopbl. [IpoGiembl
YOPABJSIEMOTO TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMEKThl Pa3BUTUS  SECPHOU
SHEPIeTHUKHU.

Mertoapl perucTpaluu U UCCIAEAOBAHUS HIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTANIbHbIE B3aUMOJEUCTBUSA. bapnonbl, Me30HbI U JentoHsl. [IpencraBnenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npegenamu CtangapTHoi Mozaenu. TémHas MaTepust U TEMHAsI SHEPTHUsL.

EnuHCcTBO DM3MvecKkoil KapTHHBI MHpA.

TexHuueckue ycTpoHWCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJICPHBIA  PEAKTOp, TEPMOSIACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (POHA C UCIIOIb30BAHUEM JI03UMETPA.

W3ydeHue noriomnieHus 0eTa-4acTUI] alTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpuKkinanHOe 1 MUPOBO33PEHUECKOE 3HAYEHNE ACTPOHOMUH.
[IpuMeHUMOCTh 3aKOHOB (PUBHUKH JJISI OOBSICHEHUS TPUPOJIBI KOCMHUYECKUX 0OHEKTOB.

Metoabl acTpoOHOMUYECKHX HccieqoBaHui. COBpEMEHHbIE ONTHYECKHE TEJIECKOIIbI,
paauoTeNIecKoIbl, BHEaTMOC(hepHas aCTPOHOMHS.

Bun 38é31H0r0 Heba. Co3Be3nus, ipKue 3BE3/IbI, IIAHETHI, UX BUAUMOE JIBIKEHUE.

ConneuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J{uarpaMmma «CeKTpaTbHBIN KJIACC — CBETUMOCTDY.
3BE3/1bI TJIABHOM MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEeHHbIE TMpPEACTABIEHUS O
MPOUCXO0KACHUH U 3BOToIUU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3]L.

Mineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktux. Teopus
Bonbioro B3peiBa. PennkroBoe nznyueHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenus.

Ha6monenus 38E31H0r0 HEOA HEBOOPYKEHHBIM IJ1a30M C UCTIOJIH30BAHUEM KOMITBIOTEPHBIX
MPUIIOKEHUH JIJIS1 ONIPEICTICHUS TTOJI0KEeHHSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOro MoMymapus 1 sipkue 3BE3/bI.



Hab6nronenus B Teneckon JIyHbl, TUIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHH.

Du3nYecKHil MPAKTUKYM.

Crioco0Ob! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX U LIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCOMIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  Qu3nueckux BenuuuH. OlLieHKa  TpaHull
IIOTPELIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUI, HCCIIEA0OBAaHUM 3aBUCUMOCTEN (PU3UUECKUX BEJIUYHUH,
IPOBEpPKa IMPEUIOKEHHBIX TUNOTE3 (BBIOOp M3 padoOT, ONMMCAHHBIX B TEMAaTHMUYECKHX pa3jeiax
«YYeHNYEeCKUH HKCIIEPUMEHT, JJAOOpaTOPHbIE pabOThI, IPAKTUKYM).

O06o0maromiee noBTOpeHMe.

OO0oOueHne W cucTeMaTu3alusl  COJAEp)KaHMs — pas3fenoB  Kypca  «MexaHHKay,
«MonekynsipHas (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuka», «Konebanus u BOJHBI,
«OCHOBBI  CHEIMATIBHOM TEOPHUM OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3ukay, «IeMEeHTbI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3ukuM M acTpOHOMHM B 3KOHOMUYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEeKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
Hay4YHOIl KapTUHE MMpa, 3HAuU€HHE OMMCATEIbHOM, CUCTEeMATH3UPYIOLeH, 00bICHUTEILHON U
INPOTHOCTUYECKON (YHKIMH (U3NIECKOI TeopuH, poiib (GU3NIECKON Teopuu B (HOPMUPOBAHHU
npecTaBiIeHuit 0 PU3MYECKON KapTUHE MUpa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX NPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayon€éHHOro ypoBHA B 11 Kilacce OCyHIecTBISETCS ¢ y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBfi3e C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MesicnpeOmemuvie noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHBIA (akT, rumore3a, Qu3MUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJIEIUPOBAHUE, MOZEIIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUU: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTIOHOMETPHUYECKOE TOXKIECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTapHBIX (DYHKIMM.
[Tpu3Haky no100Ms TPEYroIbHUKOB, ONIPEIEICHNE TUIOIAIU IUIOCKUX QUTYp U 00BbEMa Tel.

Buonozusa: >nextpruyeckue sBICHUS B )KUBOM NPUPOIe, KoJieOaTeIbHbIEe TBUKEHUS B JKUBOU
IpUPOJIE, SKOJIOTMYECKHE PUCKM TpU TPOU3BOJACTBE DJIEKTPOIHEPTUH, 3IIEKTPOMATHUTHOE
3arpsiI3HEHUE OKPY)KAIOIIEH Cpenbl, yIbTPa3BYKOBas JAMArHOCTHKA B MEAMIIMHE, ONTHYECKHE
SIBJIEHUS B )KUBOW MPUPOJIE.

Xumusa: CTpOEGHME aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIIETKH, CIIEKTPaIbHbIN aHAIH3.

T'eozpaghua: marHUTHBIE TONIOCA 3€MIIM, 3aJIe)KH MAarHUTHBIX pyA, GOTOChEMKA 3€MHOMN
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATEND
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLUMOHHAs Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAuONPUEMHHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-neus,
yIbTPa3ByKOBasi IHMArHOCTHKa B TEXHUKE, MPOEKIMOHHBIM ammapar, BOJIOKOHHAs OITHKA,
coJHeyHast OaTapes, CIyTHUKOBbIE TPUEMHHKH, SJI€pHAsi YHEPTeTUKA U HKOJIOTUUYECKUE aCTIEKThI
€€ pa3BUTHSL.



JINMYHOCTHBIE PE3YJIBTATHI
HYHOCTHBIE Pe3yJbTaTbl OCBOCHUs yueOHOro npeamera «Pu3nka» JOJDKHBI OTPakaTh

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULKMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHEHTAlMM, IO3UTHBHBIX BHYTPEHHHUX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMLMOHHBIM LIEHHOCTSIM  POCCHIICKOro  oOIIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJICHUN BOCIIUTATEIBHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOr0 BOCIIUTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U I€MOKPATHYECKHX
IICHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEpECaX I'Pa)KAaHCKOro OoOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3allu;

e yMEHHE B3aUMOJICHICTBOBaTh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOMN JEATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM IpaXkAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOILIEHHE K rOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCHHCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOI'O TIOBEICHHUS;

® CrocoOHOCTb OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS], ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

® 0CO3HaHME JUYHOIO BKJIa/a B IOCTPOEHUE YCTOHYUBOTO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas DSCTETUKY HAyYyHOTO TBOPYECTBA,

npucyuiero Gpu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaMm NpoPecCHOHATbHONU IEeSTENbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOP OyayIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH (U3UKU Ha
IPOTSKEHUH BCEH KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® c(OpMHPOBAHHOCTH SKOJIOIMUECKON KYJbTYpbl, OCO3HaHHE IJI00ATbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE NIEUCTBUI B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

® pacIIMpEHHE ONbITa JAEATEIBHOCTH JKOJOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAaHUU 10 (PU3HKeE.

HeHHOCTH HAY4YHOI'0 NO3HAHHUS:

e c(hOPMHUPOBAHHOCTb MMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHUS HU3NUECKOIN HAYKU;



OCO3HAaHUEC IICHHOCTH H&y‘-lHOfI ACATCIIbBHOCTH, TOTOBHOCTH B IIPOLCCCC HUZYUYCHHA
(I)I/IBI/IKI/I OCYIICCTBIIATDH MMPOCKTHYIO u HCCICAOBATCIILCKYHO ACATCIIbHOCTD
HHIWBUAYAJILHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornueckue aeiicTBuA:

CaMOCTOSITEeNIbHO (OPMYIIMPOBATh U aKTyaJIU3UpPOBaATh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEAEIATh LENU JESATEIbHOCTH, 331aBaTh IIapaMeTPbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3MYECKHUX
SBIICHUSIX;

pa3zpalaTeiBaTh IUIAaH peEHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISAM,
OLICHUBATh PUCKH MOCIEICTBUI JAESITEIIBHOCTH;

KOOPJMHHUPOBATh M BBIIOJHATH PabOTy B YCIOBHUSX PEaTbHOrO, BUPTYIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIILICHUE MPU PELIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA:

BJIAJICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSAMHU U METOJAMH (HU3UIECKOI
HaYKU;

BJIaJI€Th HaBbIKAMU y4eOHO-UCCIIE0BATENLCKOM U IPOEKTHON AEATENbHOCTU B 00JaCTH
($u3KMKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METOJI0B
pewieHus 3a1ad4  (pU3MUYECKOro COJACpXkaHUS, NPUMEHEHHUIO pPa3IMYHbIX METOOB
MO3HAHMS;

BJIQ/IETh BUJAAMHU JIEATEIBHOCTHU I10 MOJIyYEHUIO HOBOI'O 3HAHMSI, €r0 MHTEPIIPETALINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaLUsAX, B TOM YUCIIE IPU
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyalM3UpOBaTh 3aJady, BbIIBUIaTh
TUIOTE3Y €€ PEeLIEHUs], HAXOAUTh ApIyMEHTHI IS I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS,;

AQHAIM3UPOBATh MOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud pe3yibTaTbl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYJIHUPOBATH COOCTBEHHBIE 3a/1a4 B 00pa30BaTEIbHON J1€ATEIbHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

YMEThb MIEPEHOCUTh 3HAHUS MO (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEASIATEIbHOCTH;
YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJIaraTb OPUTMHAIBHBIE OAXOAbl U PELICHHUS,

CTaBUTb POOJIEMBI U 33J]a4H, TOMYCKAIOIME aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmaumeii:

BJIa/IETh HABBIKAMU MOTYYEHUSI HHPOpMAIUH (PU3UUYECKOTO COJIEPKaHUs U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh MOUCK, aHAJIN3, CUCTEMaTHU3alUI0 U
MHTEpIpeTalnio HHPOPMALIUU PAa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIOJIb30BaTh CpelCcTBAa HMH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pelIeHNH KOTHUTUBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHM3alMOHHBIX 3a7ad C
coOuo/ieHeM TpeOOBaHUIl  SPrOHOMMKHM, TEXHUKM O€30MacHOCTH, TUTHEHBI,



pecypcocOepekeHrs, MPAaBOBBIX M OTHYECKUX HOPM, HOPM HH()OPMAIMOHHON
0e30IMacHOCTH;

CO3/1aBaTh TEKCThl (DPU3MYECKOTO COJCpKAHUS B DPA3IUYHBIX (opmarax ¢ ydéTom
Ha3HAueHUs MHPOPMALUU U IEIEBOM ayIWTOPUH, BBHIOMpAs ONTUMAIbHYIO (GopMmy
NPEeJCTaBICHUS U BU3yaIH3allHH.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHLIC yqeﬁnble JelcTBUA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH NEATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOM U MHAUBUAYAIbHON pabOTHI;
BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUIN C y4€TOM OOIIUX MUHTEPECOB U
BO3MO>KHOCTEM Ka)kJI0T0 4lI€Ha KOJUIEKTHBA,

IPUHUMATH LIEJIM COBMECTHOM JESATEIBHOCTH, OPraHM30BbIBaTh U KOOPJIHMHUPOBATH
JNEeHCTBUS MO €€ JOCTH)KEHUIO: COCTAaBJIATH IUIAH JEUCTBUM, PACIpEnessaTh POJIU C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/IaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KaXJIOTO YyYaCTHUKAa KOMAaHIbl B OOLIUi
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MIPOEKTHI, OLEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE IOBEACHHE B PA3IUYHBIX CHUTYAIHX,
IPOSIBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEIBHOCTh B 00JaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSTEJIbHO COCTABJIATH IUJIaH PEIICHUS] PAaCUETHBIX U KaYECTBEHHBIX 3a/a4, IUIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEAIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a
pelIeHue;

OILICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHHUIO U TPOSIBICHUIO JPYAUIMH B 00IACTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’IB, 3MOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATECIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIAM;

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaKk OCO3HAHUS COBEpIIAEMbBIX
JIEHCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKH CUTYallMH, BEIOOpa BEPHOT'O peIIeHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIbTATOB JEATEIbHOCTH;
IpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B npormecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS IPOrpaMMbl MO (U3MKE AJIs
YPOBHS CpeqHEro o01ero o0pa3oBaHus y 00yUJarOIIUXCS COBEPIICHCTBYETCS dYMOIMOHATBHBIN
MHTEJJIEKT, MPEANoaraonuil chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOUIEr0 CIHOCOOHOCTh IOHMMATh CBOE SMOIHOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW SYMOLIMOHABHON c(epbl, ObITh
yYBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHMsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATH
OTBETCTBEHHOCTb 32 CBOE IMOBECHHE, CIIOCOOHOCTh aJalTHPOBATHCS K IMOLOHATBEHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBLITHIM HOBOMY;

BHYTPEHHEH MOTHBAlLlM¥, BKIIIOYAIONICH CTPEMJICHHUE K JOCTHIKCHHUIO LIEIU U YCIEXY,
ONTHMH3M, HHULIUATHBHOCTh, YMEHHE JICHCTBOBATh, HCXOS U3 CBOUX BO3MOXKHOCTEH;
9MITIATUH, BKIFOYAIONIEH CIOCOOHOCTh MOHMMATh YMOLUMOHAIBHOE COCTOSHHE APYTHX,
YYUTBIBATh €r0 MpPH OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COIEPEIKUBAHUIO;

COLIMAIPHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTh BBICTPAUBATH OTHOILICHUS C
JPYTUMH JIHOJbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

IMPEAMETHBIE PE3YJIbTATBI
K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCSl YMEHUI:

HOHUMAaTh pPOJIb (U3UKA B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOIMYEecKOH,
COLMAIBHOM M ATUYECKON c(hepax IesITeIbHOCTH YeIOBEKa, POJIb M MEeCTO (DM3HUKH B
COBPEMEHHOM Hay4YHOU KapTHUHE MUPA, 3HAYEHUE OIIMCATEIbHOM, CUCTEMAaTU3UPYIOILEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKON (PYHKIMI (pU3MuecKod TEOpHuH — MEXaHHKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH TeOpUU B POPMHUPOBAHUU
IpeCTaBICHUN 0 (PU3NIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS IPUMEHUMOCTH MoJienel (PU3NUeCcKrX Te U MPOLECCOB (SBICHUI):
UHepIHalbHas cUCTeMa OTcuéra, abCOJIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUKEHHE, CBOOOIHOE MajieHne, a0COMOTHO yrpyras aedopmanus,
abCOJIIOTHO YNPYyroe U aOCOIIOTHO HEYIPYTroe CTOJIKHOBEHUS, MOAEIH Ta3a, KHUJIKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeaNbHbBIN ra3, TOYEUHBIH 3apsi, 0JHOPOJAHOE
AIIEKTPUYECKOE T0JIE;

pasnnyath YCJIOBUS (TpaHHIbI, O00NAacTH) HPUMEHHMMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMAaTh BCEOOIIMH XapakTep (YyHIaMEHTAJIbHBIX 3aKOHOB M OTIPaHUYEHHOCTb
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKHUE TPOLECCHl M SIBICHUSA, HCIOJIb3Ys
OCHOBHBIC IIOJIO)KEHUSI W 3aKOHBl MEXaHMKHM (OTHOCHUTEIBHOCTh MEXaHWYECKOTO
JIBUXKEHUS, (OpMysIbl KMHEMAaTUKU PaBHOYCKOPEHHOI'O JBMXKEHHS, IMPeoOpa3oBaHUs
["anunes s CKOPOCTH M IEPEMENLIEHM S, 3aKOHBI HpI0TOHA, IPUHLINIT OTHOCUTENBHOCTH
[anmunes, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXpPAaHEHMs] UMIyJIbca U
MEXaHUYECKOM SHEpruH, CBsI3b pabOThl CHIIBI C U3MEHEHHEM MEXaHMUYECKOW IHEpIuH,
yCIIOBUSL paBHOBECHS TBEPAOrO Tejia), NMPU 3TOM HCIOIB30BaTh MAaTEMaTHYECKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCIOBHS MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB:
npeoOpa3zoBanmii ['anmuies, BTOpPOTO H TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB
COXPaHEHHMsI UMITYJIbCA M MEXAHUYECKOW YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHAJTM3UPOBATh U OOBACHATH TEIUIOBBIE NMPOLIECCHl U SBJICHHUS, UCIONB3Ys] OCHOBHBIE
nosioskeHnss MKT u 3akoHbI MOeKysipHON (PU3UKK U TEPMOJUHAMUKY (CBS3b 1aBJICHUS
UJCABHOTO Ta3a CO CpEeJHEH KWUHETHYECKON JSHEeprued TelIoBOro MIBM)KEHHS U
KOHIIEHTpaluel ero MoJIeKyJ, CBSI3b TEMIIEPATyPhl BEIIECTBA CO CPEIHEN KUHETUYECKON



SHEPIrHel TEeIJIOBOrO JBM)KEHMSI €ro 4acTHL, CBS3b JAaBICHUS HACAIBHOIO Ta3a C
KOHIIEHTpaLMeN MOJIEKYJI U €0 TeMIlepaTypol, ypaBHeHue MenneneeBa—Kianelipona,
MIEPBBII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHMS SHEPTHH B TEIUIOBBIX MPOLECCaX),
IIPY 3TOM HCII0JIb30BAaTh MAaTEMATUYECKOE BBIPA)KEHHUE 3aKOHOB, YKa3blBaTh YCIIOBHS
MIPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knanelpona;

AQHAIM3UPOBATh M OOBACHATH JJIGKTPUUECKHE SBJICHUS, HCIOIb3ysS OCHOBHbIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS JIEKTPHUUECKOro 3apsija,
3akoH KyiioHa, NOTEeHIMaIbHOCTh AIEKTPOCTATUYECKOTO MOJISA, IPUHIIMII CYIIEPIO3ULIMU
3JIEKTPUYECKUX IOJIEH, ITPU 3TOM YKa3bIBasl yCIOBHS IPUMEHUMOCTH 3akoHa Kysona, a
TaK)K€ IPAKTUYECKH Ba)KHbIE COOTHOLICHHMsS: 3aKOHbI OMa Ui ydacTKa LENU U JJid
3aMKHYTOM JICKTPHYECKOU 11emnu, 3akoH J[xoyns—Jlenna, nmpasuna Kupxroda, 3aKoHbI
®dapanes 1S JJIEKTPOIU3a);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBICHUS, HCIIONB3Ys BEJIMYMHBI: EpEeMEIICHNUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBJIICHHE,
NOTEHIMAJbHAS PHEPTUs, KUHETUYECKash SHEprusi, MeXaHWdeckas SHeprus, padora
CHUJIBL, IGHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSKECTH, CUJIa YIPYTOCTH, CHJIa TPEHUS,
MOIIIHOCTb, SHEPTUS B3aUMOAECUCTBUS Tena ¢ 3eMi€l BOIM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroit aepopmanuy MNpy>KUHBI, KOJIHMYECTBO TEIJIOTHI, aOCONIOTHAs TeMIeparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UICATHHOTO OJTHOATOMHOTO T'a3a,
paboTa wueanbHOrO ra3a, OTHOCHUTEIbHas BIaXHOCTh Bozayxa, KIIJ wumeanbHOrO
TEIUIOBOT'O JIBUTaTelIsl; IEKTPUUYECKOE I10JI€, HANPSKEHHOCTh AJIEKTPUUYECKOrO IOJIf,
HaIpsSHKEHHOCTh TOJISI TOYEYHOrO 3apsja WIM 3apsHKEHHOIO Iapa B BaKyyMe M B
JURJIEKTPUKE, MOTEHLMAN 3JIEKTPOCTaTUYECKOr0 TMOJs, Pa3HOCTh IOTEHIIHUAJIOB,
3JEKTPOJBIKYIIAs CHJIA, CHJIa TOKA, HAIpPSKEHUE, MOUIHOCTh TOKA, 3JEKTPUYECKas
€MKOCTb IIJIOCKOTO KOHJEHCATOpa, COIIPOTUBIICHUE YU4acTKa LIENH C [TOCIEA0BaTEIbHbIM
U TapajuIe]bHBIM COCAMHEHUEM PE3UCTOPOB, DJHEPrus SJIEKTPUUYECKOrO MO
KOHJIEHCATOpa;

00BSACHATH OCOOEHHOCTH MPOTEKaHUs (PU3NYECKUX SBJICHUI: MEXaHUYECKOE ABMKEHUE,
TEIIOBOE JIBM)KEHUE YAaCTHIL BELLIECTBA, TEIMJIOBOE PaBHOBECHE, OPOYHOBCKOE IBH)KEHUE,
mubdys3us, ucnapeHue, KUINEHHE W KOHAEHCallus, IUIaBI€HHWE M KpUCTAIIU3alus,
HaIlpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alusi Tel, HKBUIOTCHIHAIBHOCTh
MOBEPXHOCTH 3apsKEHHOT0 MPOBOJIHUKA;

IPOBOAMTH MCCIIEOBAHUE 3aBUCHUMOCTH OJHOW (PM3MYECKOM BETMYMHBI OT JPYroil ¢
UCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHMM, IPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJTYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYUH B BUJE
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTEH W3MEpEHUH, J1eNaTh BBIBOABI IO
pe3ysbTaTtaM UCCIIeOBaHMS;

IIPOBOJANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, HpPU 3TOM BHIOMpATh
ONTUMAJIHBIA METOJ M3MEpPEHMs], OLICHWBaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

IIPOBOJMTH OTIBITHI 110 TPOBEPKE MPEJIOKEHHON MMIOTE3bI: JIAHUPOBATh SKCIIEPUMEHT,
coOMpaTh IKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJIy4YE€HHbBIE PE3yIbTAThl U
JIeNIaTh BBIBOJI O CTaTyce MPEI0KEHHON THITOTE3I;

coOnroaarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIET0BATEIbCKOW U NPOEKTHOU
JEeSTEIbHOCTH C HCHOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1TAOOPATOPHOIO
000pyI0BaHUs;

pelaTh pacu€THBIE 3aJ]auu € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PM3NUECKOM MOJEIIbIO:
Ha OCHOBAaHWHM aHalM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (DHU3HUYECKON MOJEINH,
oTBevarolleil TpeOOBaHUAM 3ajauu, IPUMEHATH (POPMYJIbI, 3aKOHbI, 3AKOHOMEPHOCTH U



MOCTYNaThl (PU3NYECKUX TEOPUH MPH HCIOIb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHuss 3ajad, MpPOBOJUTH pacu€Tbl HAa OCHOBAHMM MMEIOIIMXCS JAHHBIX,
aHAIM3UPOBATh PE3YJAbTaThl M KOPPEKTUPOBATh METOJbl pEUICHHS C Yy4ETOM
IIOJIyYEHHBIX PE3yJIbTATOB;

pemarh KaueCTBEHHbIC 337a4l, TpeOyromue MpUMEHeHHUs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (H3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAyYHOT'O IIMKJa: BBICTpauBaTh JOTHMYECKYIO LIETIOYKY PACCYKICHHH C Omopoi Ha
U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLIECCOB OKPYXKAIOIIETO0 MHpPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh U  OLEHUBATh IOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JeSITEIbHOCTH YeNIOBEeKa, CBS3aHHOW C (PU3MUYECKUMH IPOLECCaMH, C MO3MIUN
9KOJIOTHYECKOM 0e30MacHOCTH, MIpe/ICTaBICHUIA 0 paloHaIbHOM
[IPUPOJIONOIL30BAaHUH, a TAaKXKE Pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEIOBEYECKOT0 00IIEeCTBa;

MPUMEHSTh pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUeil GU3NYECKOTO COAEPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  STOM
HCIIOJIb30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH I TIOUCKa, TIepepaboTKu
U TIPEIbSIBICHUS Y4eOHOM U HAYYHO-TIOMYJISIPHON MH(POPMALINHU, CTPYKTYPUPOBAHUS U
UHTEpIIpETalui HHPOPMAINH, TTOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAIM3UPOBATh MOJIy4aeMyl0 MH(GOpPMAIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M Ha OCHOBE aHAJIN3a UCTOUYHUKA HH(OPMALIUK;
NPOSBISATh OPraHM3alMOHHBIE M MO3HABaTENbHbIE YMEHHUS CaMOCTOSITEIILHOTO
IPUOOPETEHUSI HOBBIX 3HAHWW B IMPOLECCE BBHINOJHEHHUS IMPOEKTHBIX M y4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B IpyIIe C WCHOJIHEHHWEM pPa3IMYHbIX COLUAIBHBIX POJeH, MIaHMPOBATH
paboTy Tpymmbl, palUoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTyaIUAX, aJI€KBaTHO OLICHUBATh BKJIAJ KaXJOTO U3 YYaCTHUKOB I'PYIIIbI B PEUICHUE
paccMarpuBaeMoi poOJIEMBI;

NpOSBIATH MOTHBALMIO K Oynymed 1npodecCHOHATbHOM — JEATENbHOCTH IO
CIEIUATBEHOCTAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.

K xonny oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:

NOHUMAaTh pOJb (UMK B SKOHOMHYECKOM, TEXHOJOTMYECKOW, COLHUAIBbHOW U
TUYECKON cdepax AeATeIbHOCTU YeNOBEKa, poJib U MECTO (PU3UKHU B COBPEMEHHOM
Hay4YHOU KapTUHE MUPA, POJIb ACTPOHOMUU B IPAKTUYECKOU NEATEIBHOCTU YEJIOBEKA U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHE  OIHCATEIbHOM,
CHCTEMaTH3UPYIOLIEH, OOBSICHUTEIBHOW M MPOrHOCTUYECKOM (PYyHKIMH (uzndeckoit
TEOPUH — JJIEKTPOJMHAMHKH, CHEHUATBHOM TEOPHUM OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uky, posnb QU3NUECKO Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3UUECKOM
KapTUHE MHUpa, MeCTO (PU3MYEeCKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTaBICHUN O IIPUPOJE;

pas3nnyarh yCIOBUS IPUMEHUMOCTH MOieTiel (PU3NYEeCKHUX Tel U MPOLEecCOB (SIBICHUIN):
OIIHOPOAHOE DIIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJIA, TapMOHHUYECKHE
KoJIeOaHUsl, MaTeMaTWYeCKMi MAasTHUK, WICIbHBIH NPYKUHHBIH  MasTHUK,



rapMOHHYECKHE BOJIHBI, HJI€aTbHBINA KOJeOaTeNbHbI KOHTYpP, TOHKAas JMH3a, MOJeei
aToma, aTOMHOTO si/Ipa U KBAHTOBOW MOJIEJIU CBETA;

pa3nuyath ycioBus (TpaHUIBI, 00JAacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTtep (yHIAMEHTAIbHBIX 3aKOHOB W OrPaHUYCHHOCTh
HCII0JIb30BAaHNS YACTHBIX 3aKOHOB;

AQHAIU3UPOBATh U OOBSACHATH DJIEKTPOMArHUTHBIE IMPOLIECCHl U SBJICHHS, HCIOJIb3YS
OCHOBHBIC TOJIO)KEHHSI W 3aKOHBI DJIEKTPOAMHAMUKM M CHEHUAIBHOM Teopuu
OTHOCHUTEJIbHOCTH (3aKOH COXPAaHEHHUs S3JIEKTPUUECKOTO 3apsiia, cuia AmIiepa, cuia
JlopeHnia, 3akoH »3JEKTPOMArHUTHOM WHAYKIWHU, mpaBwio Jlenua, cBszp JJC
CaMOMHAYKIMH B 3JIEMEHTE JIEKTPUUECKOM LIETIH CO CKOPOCTHIO U3MEHEHUS CUIIBI TOKA,
MOCTYJIAThl CIIEIHMAIBHONW TEOPUH OTHOCUTEIBHOCTU DUHIITEHHA);

AHATM3UPOBATH U OOBSACHSATH KBAHTOBBIE MIPOIIECCHI U SIBJICHUS, HCIIOJIB3YS TIOJIOKEHUS
KBaHTOBOW (u3uku (ypaBHeHHe OiHITEHHA a1 doTodPdekra, mepBeli U BTOPOU
nocTyJaThl bopa, MpUHINIT COOTHOIIEHUs HeompeaenénHoctel ['eizendepra, 3aK0HbBI
COXpaHEHHUs 3apsJ0BOr0 U MAacCOBOTO YMCEI U SHEPIHH B SJIEPHBIX PEAKLMAX, 3aKOH
pPaIuOaKTUBHOTO pacraja);

OMHCHIBATh (PH3UYECKHE TPOIIECCHI U SIBJICHUS, UCIIOJIb3Ys BEIMIMHBI: HAMPSHKEHHOCTH
3JIEKTPUYECKOTO MOJIs, MOTEHUUAI 3JIEKTPOCTATHUECKOTO MOJISI, PA3HOCTh MOTEHIIMAJIOB,
ANIEKTPOJIBIKYIIAs CUJIa, MHAYKIMS MAarHUTHOTO TOJis, MAarHUTHBIA IOTOK, CHJIA
Awmnepa, HWHAYKTUBHOCTb, DJIEKTPOABMXKYILIAs CHUJIa CAMOUHIYKLUHH, SHEPrus
MarHuTHOTO TIOJIS MPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN UMITYIIbC, ITOJTHASL SHEPTHUS,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (POTOHA, MACCOBOE YUCIIO U
3aps] sApa, SHEPrus CBA3M s/1pa;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHUS (UINYCCKUX SIBJICHUN: DJICKTPOMArHUTHAsS
WHAYKINS, CAMOUHIYKIIUS, pE30HAHC, HHTep(hepeHIIHs BOIH, TUPPAKIH, TUCIEPCUs,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuyeckuii 3pdext (poroaddekr), ansha- u
Oera-pacnajsl siiep, TaMMa-u3nydeHue saep, Gu3nueckue MPUHIUIBI CIIEKTPAIbHOTO
aHayM3a 1 paboThl J1a3epa;

OTIPENIETISATh HaIpaBJICHUE WHIAYKIIUM MarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHua;

CTpOUTh U300pakeHHe, Co3/laBaeMoe IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pacCUUTBIBATh €T0 XapaKTEPUCTHUKH;

INPUMEHSTh OCHOBOIIOJIAralolfe aCTPOHOMHUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayM3a U 00bSICHEHUS (PU3NUECKUX IPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEKTaJIaKTUUECKOI cpesie; MBUKEHHUS HEOSCHBIX Tell, IBOJIOIUH 3BE3N U
Bcenennoii;

IIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHU, TTPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3yIbTaThl
MOJIYYCHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHAE TpaduKoB C y4E€TOM
aOCONIOTHBIX ~TOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTaM
UCCJIEJIOBAHMUS,

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3MYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMANBHBIA METOJ W3MEPEHHUs, OIEHUBAaTh aOCOJIOTHBIE M OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPECHHU;

MIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIIOKEHHOMN TUTTOTE3bI: INTAHUPOBATH SKCTIEPUMEHT,
coOupaTh HIKCIIEPUMEHTATIBFHYIO YCTAHOBKY, aHATTU3UPOBATh MOJIYyUEHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJI O CTaTyce MPEJI0KEHHONW THUIOTE3bI;

OTMCHIBATh METOJIBI TIOJYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHUH;

coOnrofarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIEHUU HUCCIEJOBAHMNA B paMKax
y4eOHOT0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATENbCKOW W TPOEKTHOM



JESITEIbHOCTH C HCIHOJIb30BAHUEM W3MEPUTEIbHBIX YCTPOWCTB M J1IaOOPATOPHOIO
000pyIOBaHUs;

pemath pacu€THBIE 33J1a4u € IBHO 33JaHHOM M HESIBHO 33JJaHHOM (PU3NUECKON MOEIIBIO:
Ha OCHOBAHMHU aHalM3a YCIOBHA BBHIOMpATh (U3NUYECKHE MOJIENH, OTBEYAIOIINE
TpeOOBaHUAM 3aJjaudl, IPUMEHATb (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
¢u3nUeCKUX TEOpUil MPHU MCIOJIIB30BAaHIMHM MAaTEMAaTHYECKUX METOJIOB pPEIICHHUs 3ajad,
IIPOBOAMTH PACYETHI HA OCHOBAaHMM UMEIOUINXCS IaHHBIX, aHAJTU3UPOBATh PE3YJILTAThl U
KOPPEKTUPOBATh METO/IbI PEIICHUS C YYETOM II0JIyYEHHBIX PE3YJIbTaTOB;

pemarh KaueCTBEHHbIE 337a4l, TpeOyIomue MPUMEHEHHsI 3HAaHUI U3 Pa3HBIX pa3iesioB
Kypca (QU3MKH, a TaKKe MHTErpalMM 3HAHUM W3 APYruMX MPEeAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PACCYKIEHHM C Omopoil Ha
U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3UUYECKHE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS JUI1 OOBSACHEHHsI OCHOBHBIX ITPUHLUIIOB pabOThI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOIIECCOB;
NPUBOANUTH PUMEPHI BKJIA/1a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOIEro MHUpPA, B DPa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

AQHWIN3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NeSITEIbHOCTH 4YeNlOBEeKa, CBA3aHHOW C (U3MUECKUMH IPOLECCaMu, C MO3UIMHA
9KOJIOTMUYECKOI 0€e3011acHOCTH, IIpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJONOIL30BAaHNH, a TAKXKE Pa3yMHOM HCIOJb30BAaHUU JOCTH)KEHUN HAYKH U
TEXHOJIOTUH [T JaTbHEUIIIETO Pa3BUTHSI YeIOBEUECKOTO O0IIECTRA;

NPUMEHSTH pa3IMYHbIe CIIOCOOBI PadOTHI ¢ HHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCII0JIb30BaTh COBPEMEHHBIE MH(POPMALIMOHHbIE TEXHOJIOIHH Ul IOUCKa, IepepaboTKu
U NIpeIbsBICHUS y4eOHOM U HayYHO-IOMYJISPHOM MHPOPMALIUKU, CTPYKTYPUPOBAHUS U
UHTEpIIpETallMi UHPOPMAIMH, TOJYYEHHOW U3 pa3iIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJTM3UPOBATh MOJIy4aeMyl0 HH(GOpPMAIMIO U OIEHHUBATh €€ JTIOCTOBEPHOCTh KaK Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHaJIW3a UCTOUYHMKA HH(OpMaLNK;
NPOSBIATh OPraHU3aLMOHHBIE M IO3HABaTEJIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
npuoOpeTeHus] HOBBIX 3HAaHUM B TpollecCe BBHIMOJIHEHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENLCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHHWEM pA3JIMYHBIX COIMAIBHBIX POJEH, MIaHUPOBAThH
paboTy TIpynmbl, palMoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTaHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHWBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMatpuBaeMoi poOJIEMBI,

NOpOSBIATH MOTHBALMIO K Oyaymed mnpodeccHOHANbHOM — JEATENbHOCTH  T10
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NMPorpamMmbl Bcero 0;[ TPOILHbIE pﬁaKTI/I‘lGCKI/Ie o0pa3oBaTejibHbIE
padoThbI padoThI pecypesi
Pasnen 1. HAYUHDBIN METO/A ITIO3HAHUS ITPUPO/IbI
11 o . 6 bubnuoreka [{OK
' AYHHBIH METOJL HO3HATIHA TIPHPOIET https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznea 2. MEXAHUKA
bubnuoreka [{OK
2.1 | Kunewaruka 10 ! hitps://m.edsoo.ru/f16b68d7
bubnunoreka LIOK
2.2 Aunamuia 10 https:/m.edsoo.ru/f16b68d7
N bubnuorexa [{OK
2.3 Craruxa T8éproro ena > ! hitps://m.edsoo.ru/f16b68d7
bu6mmoreka IIOK
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
31 0 . 15 1 bu6mmoteka IIOK
. CHOBBI MOJICKYJIIPHOKHHETHYECKON TCOPHH https://m.edsoo.ru/f16b68d7
bubnunorexa LIOK
3.2 TepmoauHnamuka. TemnoBsle MalIMHbI 20 1 https://m.edsoo.ru/f1 6b68d7
33 ArperatHbie cocTosiHus BeniectBa. Da3oBwie 14 1 but6mmoreka [IOK
) MepexXoabl https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49

Paznea 4. JIEKTPOJIMHAMUKA




bub6nmoreka [IOK

4.1 JeKTputieckoe nose 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 https://m.edsoo.ru/f16b68d7
bu6nmoreka [IOK
4.3 TOKH B pasIHHHbIX cpesax 6 https://m.edso0.ru/f16b68d7
Hroro no pazneny 54
Paznea 5. OUBNYECKUU IPAKTUKYM
. bubnuoreka [{OK
> PH3MHCCKHH NpAKTHYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
PesepBHoOE BpeMs 10 Bubmorexa LIOK
p P https:/m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
Y HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pazpnea 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
I Marmutioe o 14 https://m.eds00.ru/39859¢f1
bubmuorexa [JOK
1.2 DMIEKTPOMATHHTHAS HH KIS 13 ! hitps://m.eds00.ru/39859%f 1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuorexa [JOK
2.1 MexaHnyeckue KojieoaHus 10 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 https://m.eds00.ru/39859%f1
23 MexaHu4yecKue U 3J1€KTPOMArHUTHbIE 10 1 bubnuoreka [IOK
' BOJTHBI https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
24 OnTuia 2 ! https://m.edsoo.ru/39859¢f1
Uroro no pazneny 60
Pa3gea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmorexa [IOK
3.1 Ocroser CTO > I https://m.edsoo.ru/39859¢f1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOJTHOBOM Tyaanu3m 15 bubmiorexa LIOK
) PHyCKY AP Y https://m.edsoo.ru/39859ef1
bu6nmoreka [JOK
4.2 Pusiica atoma > https://m.edsoo.ru/39859f 1




43 ®du3uKa aTOMHOTO fJIpa U 3JIEMEHTapHBIX 5 bubmuorexa [JOK
YacTHUIL https://m.edsoo.ru/39859f1
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU
5.1 DJIeMEHTHI aCTPOHOMUU U aCTPODHU3UKH 12 Egsgzjllﬁéeliiasi(.)rﬁl?)% 500f1
Hroro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
6.1 OU3NYECKU TPAKTUKYM 16 16 EggiﬁiiﬁigﬁﬁB 9859¢f1
Utoro no pazneny 16
Pa3nen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanusa 1 0000IIeHne
71 MIPEAMETHOTO COJEPKAHMS U OIIbITa 15 bubnnorexa [HOK
NEeSATEILHOCTH, MPUOOPETEHHOTO TIPH https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢pusuku 10 — 11 kmaccos
Wtoro no pazneny 15
PesepBHOE Bpems 10 bubmmorexa [IOK
https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




IIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KosnnyectBo yacos Jara DJIeKTpOoHHbIe U pPOBbIE
. Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero KonTpoabubie IIpakTuueckue w3yenus p
padoThbI padoTbI pecypcbl
®dusnka — GpyHIaMeHTaIbHAsS HayKa bubmuorexa [JOK
1 1
0 NIpUpPOAE https://m.edsoo.ru/1beef346
HayuHsblii MeTOZI TO3HAHUS U
2 Mezct)I bl CCIIE I(I)BaHI/I;I (bu3mIeCKux 1 bubmorexa LIOK
A a https://m.edsoo.ru/3a7fde29
SIBIICHU I
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
3 HO3HaI-II)I/I}I MPHUPOIBI pHaGJ'II(I)) ;{I/Ie u 1 bubmorexa LIOK
DUPOARL. A https://m.eds00.ru/34c49931
OKCIIEPUMEHT B (PHU3HKE
4 CrniocoObl u3mMepeHus HU3nIecKux 1 bubnnoreka [JOK
BEITUYUH https://m.edsoo.ru/ca2def03
AOcoIOTHAsI U OTHOCUTETbHAS
5 MOTPEUTHOCTH U3MEPEHUI 1 bubmorexa [TOK
P P https:/m.edsoo.ru/7f18fda3
(UBUYECKUX BEITUYUH
MopnenupoBanue B ¢pusuke. Ponb u
MecTO (HU3HKU B HPOPMUPOBAHUT
6 COB CM(I;HHOfI Ha(b 1}130171 IIZa TUHBI 1 bubmmorexa [TOK
p YAHOM Kap https://m.edsoo.ru/eabbded1
MUPa, B TPAKTHUECKOH
NeATeIFHOCTH JIFOAeH
Mexanundeckoe aBmxkeHne. CucreMma
7 otcuera. OTHOCUTENBHOCTD 1 bubnmnoreka [JOK
MEXaHUYEeCKOTro ABMkeHus. [Ipsamas https://m.edsoo.ru/e9a52{02
U o0paTHas 3aja4i MEXaHUKU
Paaguyc-BekTop marepuanbHOU
TOYKH, €r0 MIPOCKITUU HA OCH
8 KOO ;/IHaT "11:") aellclTo ust 1 bubmorexa [IOK
P P pH. https://m.edsoo.ru/30a108a5
ITepememenue. Cxkopocts. Ux
MPOEKIIMU HA OCH KOOPAMHAT




PaBHOMepHOE NIpsIMOJIMHETHOE
nBkenue. ['papuueckoe onucanme

bubmuorexa [JOK

lNannnes. HemnepuuanbHble
CUCTEMBI OTCUETA

9 .

PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBIKECHUSI

10 CroxeHue nepeMenieHuii u bubmmoreka [JOK
ckopoctei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABHKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. bubmumoreka [IOK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onncanune

12 npﬂSI)ZIJIIII/IHI;ﬁHOF(I)/I B}IfII;IKCHI/I}I c bubmorexa LIOK

b A https://m.eds00.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajieHue. Y CKopeHue

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6mmoreka [JOK
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS https://m.edsoo.ru/f738109¢
OT BpEMEHH U UX TpaPuKu

14 JIBukeHue tena, OpOIIEHHOTO MO/ bubnnoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHoe ABUXKEHUE.

JIBM>KEHUE 10 OKPYKHOCTH.

15 YrnoBas v JIMHENHAsA CKOPOCTb. bubnunoreka [JOK
[lepuon u yacrora. https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENBHOE U TTOJIHOE
YCKOpPEHHUE

16 KonTponbhas pabota no teme bubnnorexka [JOK
"Kunematuka" https://m.edsoo.ru/1242{32¢
IIepsbiit 3ak0H HproTOHA.

HEpIUaTbHBIE CUCTEMBI OTCUETa Bubmiorexa [IOK

17 [IpuHLIKAII OTHOCUTENBHOCTH

https://m.edsoo.ru/5a%4a64




Cuna. PaBHOz€MCTBYIOIIAs cUila.

bu6mmoreka [IOK

18 Bropoii 3akon Herorona. Macca https://m.edsoo.ru/141d3837
19 B3anmopencrtue ten. Tperuit bubmumorexa [IOK
3aKkoH HproTona https://m.edsoo.ru/57dba505
10 | Pomcrint soman na pemecmens Bubawoterca LIOK
https://m.edsoo.ru/bdf997fb
3akoHOB HrroToHa
2| S Bunionsa LOK
o https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MacChl
2 Cuna TspKeCTH U YCKOpEHHE bubnuoreka [IOK
CBOOOHOTO IMaICHUS https://m.edsoo.ru/2275726
JIBrm>keHre HeOECHBIX TEll U UX
23 HCKYCCTBEHHBIX CIIyTHUKOB. llepBas bubnnorexa [HOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
24 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/0ae2cd84
Cuia tpenust. [Ipupona v BUAbI cui Bubmorexa [IOK
25 ;{a’fglg" JBHIKCHHE B KHAKOCTH 1 https:/m.edsoo.ru/1fa86499
YHCTOM CHITBI CONPOTHRICHHA https:/m.eds00.ru/2cb29676
cpenbl
26 Masnenue. I'mapoctatnueckoe bubnnoreka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka [JOK
27 [ToctynarenbHO€E U BpamaTeabHOE bu6mmorexa [IOK
JBU)KEHUE TBEPJOTO TEJA https://m.edsoo.ru/2b95d57¢
73 MoMEHT CHJIbI OTHOCUTEIBHO OCH bu6mmorexa [IOK
Bpatenus. [lneqo cuibl https://m.edsoo.ru/653d3459
79 CroxeHue cuil, MPUIOKEHHBIX K bu6mmoreka [JOK

TBepaoMy Teny. LleHTp TsxecTn

https://m.edsoo.ru/9aa79a7d




Tena. Y CIOBUS PAaBHOBECHS
TBEpPAOro Tesa. Buabl paBHOBECUs

30 Pemenue 3anau bubmorexa LHOK
https://m.edsoo.ru/dc1caacO
KoHTtponbHas pabota 1o Teme
31 "I[I/IHEMI/IKa. CI;aTHKa TBEPJIOTO Eubmorexa IIOK
" https://m.edsoo.ru/9f5a574c
Tena
HNmnynsc MaTepuanbHOU TOYKH,
CHCTEMbI MaTEPHATILHBIX TOYCK.
32 entp macc CIfCTeMLI bubmorexa LIOK
https://m.edsoo.ru/4bb8294b
MaTepualbHBIX TO4eK. Teopema o
JIBIDKCHHUH LIEHTPa Macc
NMITyTbC CHITBI M1 UI3MECHECHHE
33 I/IMH;IJII)CEl Temna. 3aKOH COXPaHCHHS bubmorexa [TOK
https://m.edsoo.ru/13f0a221
uMmnynabsca. PeakTuBHOE JBUKEHHE
MoMeHT nMITynbca MaTepUAIBHON
34 touku. [Ipencrasienue o bubnuoreka [IOK
COXpaHEHUH MOMEHTA UMITyJIbCa B https://m.edsoo.ru/d6532eb9
[EHTPATbHBIX MOJISIX
35 Pemenue 3amau Eubmorexa IIOK
https://m.edsoo.ru/f7706d63
Pabota cuibl Ha MaioM U Ha
36 KOHEYHOM MEPEMEILIEHUH. bubmuorexa [JOK
['padmyeckoe nmpencraBieHue https://m.edso00.ru/913974c7
paboThl CHIIBI. MOIIIHOCTH CHITBI
Kunernueckas sueprus. T Ma
37 00 I/I:MeHeeiII/II/I zI/IfII;TI/IquIf(?§ ) bubmiorexa LHOK
o https://m.edsoo.ru/9a5e2e74
SHEPrUHM MaTepPHAILHON TOUYKU
[ToreHnnanbHbIC U
38 HETOTEHITUAJIbHBIE CHJIBI. bu6mmorexa [IOK

ITorenunaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

https://m.edsoo.ru/554bafcc




TpeThst KOCMUYECKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C ©I3MCHEHUEM MEXaHUYECKOM

bu6mmoreka [IOK

39 SHEPTrUU CUCTEMBI TeJl. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUS MEXaHUUYECKOI
SHEPruu
VYpyrue u Heynpyrue
40 CTOJIKHOBEHUSI. Y paBHEHHUE bubmuorexa [JOK
bepnysu u1g naeanbHoi https://m.edsoo.ru/f30f43b6
KUIKOCTU
A1 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"3aKOHBI COXpaHEHUSI B MEXaHUKe" https://m.edsoo.ru/474e7c4a
PazButne npencrasieHuit o
42 npupoje TermnoTbl. OCHOBHbIE bubnnoreka [JOK
nonoxenns MKT. uddysus. https://m.edsoo.ru/b0a4445f
bpoyHoBckoe nBHKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapaKTep ABUKEHUS bubnnorexka [JOK
Y B3aUMOJIEUCTBHUSI YaCTHIL https://m.edsoo.ru/c44d02e2
BELIECTBA
4 (aromon) Kommmecrsa semectsa ubmiorera LIOK
) ' https://m.edsoo.ru/c5b72ab7
ITocrosiHHas ABoragpo
45 Temneparypa. Teriosoe bubnuorexa [IOK
paBHoBecue. [lIkana Ilenbcus https://m.edsoo.ru/0070d493
bu6mmorexa [IOK
46 Pemmenne sanas https://m.edsoo.ru/1531aba5
. bubnmoreka [JOK
47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBHenue Menaeneena- bubnuotexa [JOK

Knaneiipona. Pemenue 3agau

https://m.edsoo.ru/8d12c¢328




AOcoroTHas TeMIiepaTypa. 3aKoH

bu6mmoreka [IOK

49 JanpToHa https://m.edsoo.ru/14e02d 1f
H3omnporeccel B uaeanbHOM Tra3e ¢
50 HOCT(E)HHHLIM KOJIMYECTBOM bubmorexa [IOK
https://m.edsoo0.ru/68878d51
BEI[ECTBA
I'paduueckoe npepcraBneHue Bubmorexa LIOK
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa, https://m.edsoo.ru/1344327b
n3zobapa — )
bu6mmoreka [IOK
52 Octotioe ypasHetne MKT https://m.eds00.ru/c8094721
bubmuorexa [JOK
>3 | Pemene sanax https:/m.eds00.ru/10265a05
CBs13b a0COIIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 CcpeHel KHHETUYECKON dHepruei https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIMJIOBOTO
JBUKEHHS €€ YacTHUII
55 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [JOK
3HaHu# o teme "OcuHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbHas padbora no teme bubnnoreka [JOK
"OcHoBel MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi CHCTEMA.
3amanue BHEMIHUX ycioBuit st T /1
CUCTEeMbI. BHelIHNe U BHYTpEHHUE Bubmorexa [OK
>7 mapamerpel. [apaverpei T/1 https://m.edsoo.ru/5f8d38a3
CUCTEMBI KaK Cpe/IHUE 3HAYCHUS
BEJIMYMH, OIMCHIBAIOIINX € Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMHUKH.
58 CZMonpomBonLHaﬂppenaKcaum T bubmmorexa [IOK

CHUCTCMEI K TCIIJIOBOMY PAaBHOBCCHIO

https://m.edsoo.ru/8ec512f0




Mozenb naeaaLHOro ra3a B

bu6mmoreka [IOK

59 TepMOMMHAMIKe. VCAOBIL] https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOI Mozenn
VYpaBHenne MeHneneena-
60 KﬁaueﬁpOHa u Bripanceﬂne JUISL bubmorexa LHOK
. https://m.edsoo.ru/bal178d0
BHYTpPEHHEH 3HEepruu
Bripaxxenue aJisi BHyTpeHHEH
61 SHEPrur OAHOATOMHOTO HUJICAIBHOTO bubmmoreka [JOK
raza. KBazucratuyeckue u https://m.edsoo.ru/acScaclS
HECTATUYECKUE MPOIIECCHI
DnemeHTapHas pabora B
62 TepMOJMHaMUKe. Beruucienue bu6mmoreka [IOK
paboTsI 1o rpaduKy mporecca Ha https://m.edsoo.ru/741d5738
pV-nuarpamme
Temnonepenayda kak crnoco0
63 WU3MEHEHUS BHYTPEHHEN SHEPruu bubnnoreka [JOK
TJ1 cucremsl 6€3 coBepIIeHUs https://m.edsoo.ru/3d734561
paboThl
64 KoHnBekuus, TenaonpoBOAHOCTb, bu6mmoreka [JOK
W3IIy4CHHE https://m.edsoo.ru/157b54cd
KonndecTBo TEMIOTHI.
TermoéMKocCTh Tena. Y aenbHas u
65 MOJISIpHAst TGHJ‘IOéMKOCfI/I BEIIIECTBA. bubmorexa [IOK
https://m.edsoo.ru/7ba67355
VaenbHas TenoTa CropaHus
TOTIJTNBA
66 Pacuér konmyecTBa TEMIOTHI IPH bubnnorexka [JOK
Temionepeaye https://m.edsoo.ru/1dbSad4e
67 [Tonsarue 06 aguabaTHOM MpoLecce. bubnuorexa [IOK
[TepBblii 3aKOH TEPMOAMHAMUKHI https://m.edsoo.ru/d8098824
KonudecTBO TEIIIOTHI 1 pa60Ta KaK Bubnmorexa [TOK
68 MEpPbI U3MEHEHUS BHYTPEHHEN

sHepruu T/l cucrembl

https://m.edsoo.ru/b047alcd




BTopoii 3aKk0H TepMOJIMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX

bubmuorexa [JOK

69 nporeccoB. HeobparumocTthb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
70 [IpuHUUNBI AEHCTBUS TEMIIOBBIX bubmuorexa [JOK
maruH. KITJT https://m.edsoo.ru/2e945513
71 MakcumansHoe 3nadenue KIIJI. bu6mmoreka [IOK
Huxn Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenne sanad https://m.edsoo.ru/b3efal 8b
DKOJIOTHYECKHUE aCTICKThI
73 HCIIOJIb30BaHMS TEIIJIOBBIX bu6mmoreka [IOK
nBurareneil. TenaoBoe 3arpsi3HEHNE https://m.edsoo.ru/9867aaa7
OKPYKaIOILEeH Cpebl
bubmuorexa [JOK
74 Pemerue 3azas https://m.edsoo.ru/c8c70432
HUE U CUCTEMaTH3aIUs
75 SH(Z(I){?/IHI;GHO :eMZ "(EF:phjoz[:I?{I:lMHKa bubmaorexa [JOK
" ) https://m.edsoo.ru/28d62b3f
TennoBbie MaITUHBI
76 “Tepwommmaima. Tennosse Butmmorerca LIOK
" ' https://m.edsoo.ru/1b6e26¢c5
MaIIuHbI
77 Honapenne xunente. Ynomnan BuGmmorerca LIOK
' https://m.edsoo.ru/68e6777
TEII0Ta NapooOpPa30BaHUs
Hacpimennsie 1 HeHACHIIIEHHBIC
napbl. KauecTBeHHast 3aBHCUMOCTh
TJIOTHOCTH U JaBIICHHS
73 HACBIILIEHHOTO 11apa OT bubmuorexa [JOK

TEeMITepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACBHIIIIEHHOTO Tapa.
3aBUCHUMOCTh TEMIIEpaTyphbl
KHUIICHUS OT JIABJICHUS B KUJKOCTHU

https://m.edsoo.ru/f5¢17d02




BnaxxaocTs Bo3ayxa. AOCOMOTHAS

bu6mmoreka [IOK

7 Y OTHOCHUTEJIbHAS BIIAYKHOCTh https://m.edsoo.ru/30ebbb79
bubmuoreka [JOK
80 Pemerue sanas https://m.edsoo.ru/18e95ff3
o | memonem e Bunionsa LOK
o ) https://m.edsoo.ru/20a88a03
CBOICTB KpHUCTAJJIOB
$2 Vremman remora mannenn Bubmiorera LIOK
' https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
Hedbopmaruu TBEpAOTO TENA.
23 Pactsokenne u cxxatue. CaBur. bu6mmoreka [IOK
Mounyins HOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaabl0
nedopMaruit
TenoBoe pacuIupeHue KUAKOCTeH
34 U TBEPIBIX TeJl. AHTApPMOHU3M bubnnoreka [JOK
TEINIOBBIX KOIEOaHNI YaCTHII https://m.edsoo.ru/7baSedf2
BEIIECTBA
35 [Ipeo6pa3oBanue sHEPrUU B bubnnorexka [JOK
(ha30BbIX mEepexo1ax https://m.edsoo.ru/97a0672f
bu6nmoreka [JOK
86 YpaBHeHUE TEIIOBOTO OanaHca https://m.edsoo.ru/abl 521fb
bu6mmoreka [IOK
87 Pemenne sanas https://m.edsoo.ru/8ab7f40d
[ToBepxHOCTHOE HATSKEHUE.
38 Kanwmspueie siBnenus. J[aBienne bubnnoreka [JOK
IO/l UCKPHUBJIEHHOMW ITOBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
s)kunkoctu. @opmyna Jlammaca
O06o01IeHre U cucTeMaTH3alus
39 3HaHUI Mo Teme "ArperaTHbie bubnmuorexa [JOK

cocTosiHud BemectBa. Da3oBrle
nepexoanl"

https://m.edsoo0.ru/0b52575¢




KonTponbhas pabota no teme

bu6mmoreka [IOK

90 ArperarHbie COCTOSVI'HI/ISI BEIIECTBA. https://m.edsoo.ru/7dc2a739
®dazoBbIe IEPEXOIbI
DJeKTpu3aIus Tei u eé
MIPOSIBIICHU. KTPHUECKUN
91 3:;HH.HIGIBa BI/I?I[J;eBJ'ITCpKTpEI:;HCCKI/IX Enbmmorexa IOK
https://m.edsoo.ru/1aff445f
3apsa0B. [IpoBogHUKN,
JIUAJICKTPUKH U TTOJTYIIPOBOTHUKHI
| e e Bumorera LOK
) https://m.edsoo.ru/f49afd24
AJIEKTPUICCKOTO 3apsia
93 BzaumopeiicTBue 3apsioB. bu6mmoreka [IOK
Toueunsle 3apsbl. 3akoH Kynona https://m.edsoo.ru/445b7746
bu6mmoreka [IOK
94 Pemienue 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onektpuueckoe none. Ero nelicteue bubnnoreka [JOK
Ha DJIEKTPUYECKHE 3apsIbl https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 2IEKTPUIECKOTO
%6 | mompshemoor mompmcoROrs bu6morera LIOK
https://m.edsoo.ru/3dac6957
nosist. OTHOPOJIHOE IEKTPUUYECKOE
oJjie
ITorerMaIbLHOCTE
97 ANEKTPOCTATUYECKOTO MO, bubmuorexa [JOK
Pa3HOCTh IOTEHIMATIOB U https://m.edso0.ru/80021447
HaIpsKEHUE
[ToTeHnuunansHas sHEprus 3apsiia B
08 3JIEKTPOCTATUYECKOM IIOJIE. bubnuotexa [JOK

IloTenuman QJICKTPOCTATUYICCKOT'O
I10JIA

https://m.edsoo.ru/af5fa389




CBs13b HaprDKéHHOCTI/I IOJIAA 1

bu6mmoreka [IOK

99 | PasHOCTH NOTCHIMANOB AL https:/m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOr0 MOJIs
100 [IpuHuun cyneprno3unun bubnunoreka [HOK
IIEKTPUYECKUX ITOJIEN https://m.edsoo.ru/Ocfe4abc
bubmuorexa [JOK
101 | Pemtenme sanax https://m.edso0.ru/5a582263
102 [Tonie Toueunoro 3apsana. [lone bu6mmoreka [IOK
PaBHOMEPHO 3apsKEHHOU chepbl https://m.edsoo.ru/b297b5c3
ITosie paBHOMEPHO 3apsIKEHHOTO IO
103 00Bsémy mapa. [lone paBHOMEpHO bubnnoreka [JOK
3apsKEHHONM 0€CKOHEYHOM https://m.edsoo.ru/f7a665ee
IJIOCKOCTH
IIpoBoHMKM B
104 3J'Ipe(1)<Tc[))Z([)CTaTI/I‘leCKOM noJe. bubmorexa LHOK
https://m.edsoo.ru/32405eab
YcnoBue paBHOBECUS 3apsI0B
105 JIMDNEeKTPUKHY U ITOIYIPOBOHUKH B bubnnoreka [JOK
3JIEKTPOCTATUYECKOM I10JI€ https://m.edsoo.ru/060ebab5
106 xonsencatops. Smextpobukoen BuGmiorexa LIOK
] https://m.edsoo.ru/845b4{73
IUIOCKOTO KOHJIEHCAaTOopa
107 [TapaenpHOE COeqUHEHUE bubnuoreka [IOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COETUHEHNE bu6mmorexa [IOK
KOHJIEHCATOPOB https://m.edso0.ru/1€992920
109 OHeprus 3apsyKeHHOTO bubnnorexka [JOK
KOHJIEHCAaTopa https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
111 JIBr>KeHUE 3apsKEHHOW YacTULIBI B bubnuorexa [IOK

OIHOPOJHOM SJICKTPHUYCCKOM IT0JIC

https://m.edsoo.ru/8341d6ac




112

Penrtenue 3anau
O000111eHrE U CUCTEMATU3ALMS

113 3HaHUN 110 TeMe "DIIEKTPUIECKOoe bubmorexa LHOK
" https://m.eds00.ru/5752603f
nosne
114 KoHTtponbHas pabota 1o Teme bubmuorexa [JOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
BuGorera LOK
https://m.edsoo.ru/233311b5
MOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hcrounuku Toka. Hanpsoxenue u bubnnorexa [JOK
OJIC https://m.edsoo.ru/0839al 15
117 3akon OMa 11 y4acTKa L. bubnuorexa [JOK
DIIEKTPUUECKOE COIIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COITPOTUBIICHHUS
118 OJIHOPOJIHOT'O ITPOBOJIHHUKA OT €ro bubnnorexa [HOK
JUIMHBI Y TUIOIIAAU TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHUS
119 VY ienpHOE CONPOTUBIICHUE bubnuotexa [JOK
BelecTBa. Pemenue 3amnau https://m.edsoo.ru/437f8300
| kot s Buniorsa LOK
https://m.edsoo.ru/236f7e07
MIPOBOJIHUKOB
TR — ubanoresa IOK
' https://m.edsoo.ru/1794cf37
Kupxroga
bu6mmorexa [IOK
122 Pemerue sanas https://m.edsoo.ru/3881b469
123 Pabora 31eKTpruuecKkoro Toka. bubnuorexa [IOK
3akon Jxoyns —Jlenia https://m.edsoo.ru/a3605¢5¢
124 Pemenne 3amau bubmmorexa LOK

https://m.edsoo.ru/6761bfOf




MontHOCTb SJICKTPHUYECKOI'O TOKaA.

125 TenmoBas MOIIHOCTD, BhIACIsICMAs bubmorexa LIOK
Ha pesHcTOpe https://m.edsoo0.ru/99750a6f
bubmuorexa [JOK
126 Pemenne sanas https://m.edscﬂ).ru/eb72fc24
127 O/1C u BHyTpEHHEE CONPOTUBIIEHHUE bubmumorexa [IOK
HMCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa I HOJTHOH bu6mmoreka [IOK
(3aMKHYTOI) 2JIEKTPUUECKOH 1IENH https://m.edsoo.ru/221{40fb
bubnuorexa [JOK
129 | Pemenne sanaq https://m.edS(I)_E).ru/3580b679
bubnuorexa [JOK
130 MonsocTs HCTOUHMKA TOKA https://m.edS(I)_E).ru/aOaCS 1d8
bubmuorexa [JOK
131 Kopotkoe sambiiaine https://m.edsi.ru/546f5632
132 KonneHcarop B ienu nNocTOSHHOTO bubnnoreka [JOK
TOKa https://m.edsoo.ru/35368f3e
bubmorexa [JOK
133 | Pemerie sanad ttperm o500 /441 0cef0
134 Pemenne 3agau mo reme bu6mmoreka [IOK
"ITocTOSIHHBIN NEKTPUUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo reme bu6mmoreka [IOK
"ITocTOSIHHBIN NEKTPUUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3anay o teme bubmuorexa [JOK
"ITocTosIHHBIN MEKTpUYeCKUil TOK" https://m.edsoo.ru/eb5d4687
137 swamii o rowe "Tlocromms ubmorera LIOK
JIIEKTPUYECKUI TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbhas pabota no teme bubnnorexa [HJOK
"ITocTOSIHHBIN ANEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
139 DnexTpuyeckas MpoBOAUMOCTh bubnuorexa [IOK

Pa3IMYHBIX BCHICCTB.

https://m.edsoo.ru/da794295




DJIEKTPUUYECKUH TOK B METaslIax.
CBepXIpoBOAUMOCTh

DNEKTPUUECKUN TOK B pacTBOpPax U

140 paciuiaBax 3JIEKTPOJHUTOB. 3aKOHBI bubmorexa [IOK
) https://m.edsoo.ru/4b423491
@Dapanes U1 JJIEKTPOIU3a
141 DJIIEKTPUUYECKHI TOK B razax. bubmmoreka [JOK
[Tnazma https://m.eds00.1ru/92d92{76
142 DNEKTPUYECKUN TOK B BaKyyMe. bubnuoreka [IOK
BakyymHbIe mprOopbI https://m.edsoo.ru/2E+160
143 DIIEKTPUUECKHUI TOK B bubnuorexa [JOK
MOJIYIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
144 [MoaynpoBoAHUKOBBIE TPUOOPHI https://m.eds00.ru/83622200
dusnueckuil NpakKTUKYM 10 TeMe
"N3mepeHue cuibl TOKa U
HaNPsDKEHUS B LENH MIOCTOSHHOTO
TOKa IpY MOMOIIM aHAJIOTOBbIX U
145 U(PPOBBIX U3MEPUTEIBHBIX bubnuoreka [IOK
npuOopoB" uinu "3HaKOMCTBO C https://m.edsoo.ru/5643ea56
udpoBoii 1aboparopueit no
¢uzuke. [Ipumeps! u3mepeHus
(GU3NUECKUX BETUYUH NP TOMOIIN
KOMIIBIOTEPHBIX JTaTYMKOB"
Pu3NYecKuil TPAKTUKYM 110 TEME
146 "N3y4eHne HEpaBHOMEPHOIO bubnuorexa [IOK
JIBIDKCHHUSI C LIEITBIO OTIPEACIICHUS https://m.edsoo.ru/f6292f5f
MI'HOBEHHOH ckopocTH"
Pu3nYeCKUu IPAKTUKYM I10 TEME
"I/I3MepeH1/1€ YCKOPEHHUS IPH BuGmorexa [IOK
147 IPSIMOJIMHENHOM paBHOYCKOPEHHOM

IBWKEHUH 110 HAKJIOHHOM
mwrockoctu" winn "UcciaenoBanme

https://m.edso00.ru/6960b6ef




3aBHCUMOCTH IIyTH OT BPEMEHU IIpH
PaBHOYCKOPEHHOM JIB)KEHUH"

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"NU3mepenune yCKkopeHust
CBOOOIHOTO MAJACHUS" WIIN
"U3ydyeHue NBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"N3yueHune nBUKEHUA Tema 10
OKPY’KHOCTH C IIOCTOSIHHOM 110
MOAYJIIO CKOPOCTBIO" WIIH
"UccnenoBaHue 3aBUCUMOCTH
nepuoia 00pamieHuss KOHMIeCKOro
MasiTHUKA OT €ro napamerpos"”

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepeHune paBHOJAEHCTBYIOLIEH
CHUJIBI TIPU ABUKEHUU OpyCKa Mo
HaKJIOHHOM IJIOCKOCTH" MIIH
"IIpoBepka rumnoTe3bl 0
HE3aBUCUMOCTH BPEMEHU JABUKEHUS
Opycka 1o HaKJIOHHOM TMIOCKOCTH
Ha 33JIaHHOE PACCTOSIHHUE OT €0
Maccer"

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db&4

151

Du3nUeCcKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
NpyXUHE U pe3nHOBOM o0pa3slie, OT
ux aedopmarnun" win "N3ydenue
JIBUKEHUS] CUCTEMBI TE€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIETKUU
6510K"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

152

®u3NYecKuil TPAKTUKYM 110 TEME
"N3mepenue ko3 uIenTa TpeHus

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607




0 BEJIMYMHE YTIIOBOTO
Kod(duUIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBIDKEHUS OpycKa 110 HaKJIIOHHOM
IJIOCKOCTH C IIEPEMEHHBIM

KO3 PHULIHEHTOM TpeHHs" HITN
"U3ydyeHue NBHKEHUS Irpy3a Ha
Bajly ¢ TpeHuem"

153

154

155

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHS TBEPAOTO TEIA,
HMMEIOLIEr0 OCh BpalleHus" uiu
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacy€r cuil ynpyroctu'" wiu
"N3y4yeHune ycTOHYMBOCTU TBEPIOTO
TeJa, UMEIOLIEro IO0Ia/lb Onophl"

Du3NYeCKU IPAKTUKYM I10 TEME
"N3MepeHne UMITysibca Tena mno
TOPMO3HOMY IIyTH" WJIN
"N3MepeHue CUiIbl TATH, CKOPOCTH
MO/JIENIN SIIEKTPOMOOUIIS U
MOIIIHOCTH CHJIBI TSATU" WIH
"CpaBHEHNE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" WIIH
"UccnenoBanue coxpaHeHuUs
UMITyJIbCa MPU YIIPYTOM
B3aumozeiictun" unu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY IIyTH"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
npouecca (peKOMEHI0BaHO
HCITONTh30BaHue U(PPOBOI
nabopatopun)" wiu "U3ydenue

bubmuoreka [JOK
https://m.edsoo.ru/4a04{4£7

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

bu6mmoreka [JOK
https://m.edsoo.ru/e0fe7e07




M30XOPHOTO Mpoluecca’ uiu
"U3ydyenne nzodbapHoro mporecca'
unu "l[IpoBepka ypaBHEHUs
coCTOSIHUS"

156

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3Mepenue ynenbHou
TEIII0OEMKOCTH" HIIN
"UccnenoBanue npouecca
OCTBIBaHUS BellecTna' MM
"UccnenoBadnue aguadaTHOro
npouecca" win "U3yuenue
B3aMMOCBSI3U SHEPIUU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHIIEHUSA KUIKOCTENH"

bu6mmoreka [IOK
https://m.edsoo.ru/2{2faa61

157

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" NN
"M3MepeHne yAeIbHOM TEIIOThI
raBiaeHus apaa" win "Usyuenue
CBOWCTB HACBILLIEHHBIX MApOB" WK
"N3mepenue abCoOTHON
BJIQKHOCTH BO3]lyXa U OLIEHKa
Macchl IapoB B OMEIIEHUN".
Wzmepenue xkoapduimenrta
MTOBEPXHOCTHOTO HATSDKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/6bla23b5

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HabmtoieHue npeBpaiieHus
SHEPTUU 3aPsHKEHHOTO
KOHJIEHCATOpa B DHEPTHUIO
W3JIyYEHHS CBETOaMOA" WIIN
"M3y4eHne MpoTeKaHus TOKa B
LIEeTIH, coJiepxaliel KonaeHcaTop"
M "Pacnpenenenue pasHOCTH

bubmuorexa [JOK
https://m.edsoo.ru/ec424377




MOTEHITMAIOB (HAINPSDKEHUS) TIPH
MOCIIEI0BATEIHbHOM COCTUHEHUH
KOHJICHCATOPOB"

DuU3nYeCcKui MPAKTUKYM 10 TEME
"HccnenoBaHue cMEIIaHHOTO
COCIMHEHUS PE3UCTOPOB" MK
"N3mepeHue yaeapHOoro

bubmuorexa [JOK

159 COINPOTHUBJICHUS TPOBOAHUKOB" HIIH https://m.edso0o.ru/2b179d98
"HccnenoBanre 3aBUCUMOCTH CHJTBI
TOKA OT HAIPSDKCHMS JIJIS JTAMITbI
HaKaJIuBaHUs"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue ayekTpoan3a’ wim
"Usmepenue 3apsaa
160 OHOBAJIEHTHOI'O HOHA" MIIN bu6mmoreka [JOK
"UccnenoBanre 3aBUCUMOCTH https://m.edsoo.ru/64b6e901
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” uin "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH uoaa"
PeseprHbIil ypok. O6001eHNE 1
161 CI/ICTgMaTI/I?,ZIl:I)I/IfI 3HaHI/H7IIlI 110 TEME bubmaorexa [JOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
Pesepenbriit ypok. O6001IeHre 1
162 CI/ICTEM&TI/BZIEI/I}I 3HaHPII>I'IH 10 TEME bubmorexa HOK
" " https://m.edsoo.ru/3149956b
JnHamuka
Pesepeubiit ypok. O6001mIeHHe 1
163 CI/ICTEM&TI/BZEI/I}I 3HaHI/II;IH 0 TeMe bubmmorexa LIOK
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJOTo Tena
Pesepenbriit ypok. O600meHne u
164 CI/ICTEM&TI/BZEI/I}I 3HaHI/II;IH 10 TEME bubmiorexa LHOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHECHHS B MEXaHUKE
165 PesepBublit ypok. O60011eHNEe 1 bubnnorexka [JOK

CUCTCMaTU3alusAa 3HAHUM 110 TEME

https://m.edsoo.ru/de148976




"OCHOBBI
MOJIEKYJISIPHOKMHETUYECKOM
Teopun"

PesepBHbIil ypok. O0001ICHHE U

166 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 bubmuorexa [JOK
"Tepmoaunamuka. TernnoBbie https://m.edsoo.ru/Obcc77cl
MaluHb"

PesepBHeiit ypok. O600ICHHE U

167 CHUCTEMAaTH3alMs 3HAHUH 10 TEME 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHUSI BELLIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoab"

PesepBuslit ypok. O60011eHNE U

168 CHCTeMaTH3aIlusl 3HAHUH 110 TEMe 1 bubmorexa LHOK

" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC

o | Lo Obotmeen | BuGaionsa LOK

" o N " https://m.edsoo.ru/3cacbdal
[ToCTOSIHHBIN 2TEKTPUUYECKUN TOK
P BHBII K. HUE U

170 CIjZiEMaTm:EE;I 3(35}(1)51;111 Eo TZMe 1 bubmmorexa LOK

" " https://m.edsoo.ru/cc7681d4
Toxu B pa3nuyHbIX cpenax
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME




11 KJIACC

KoauuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Kour I Aara o0pa3oBaTeIbHbI
. Beero POJIbHBbIE paKkTHYecKue W3ydeHHs pa3oBarteJ e
padoThI padoThI pecypcbl
BzauMmoneiicTBHE MOCTOSHHBIX

1 MarHuTOB ¥ TPOBOJHUKOB C TOKOM. 1 bu6mmoreka [IOK
MarnurtsHoe nozne. I'umoresa https://m.edsoo.ru/487a8593
Awmmnepa
BexTop MarHuTHOM MHIYKITUH.

’ [punnun cynepno3unuu 1 bubnnorexa [HOK
MarHMTHBIX nonel. JInaun https://m.edsoo.ru/4clabccb
MarHUTHON WHTYKITUU

3 MaruauTtHoe 1nosje NpoBOJHUKA C 1 bubnnorexa [HOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cwita Amriepa, e€ HamnpaBJICHUE U | bubnuoteka [JOK
MOJYJIb https://m.edsoo.ru/26d9c5ba

5 Pemenue 3amau 1 bubmiorexa LIOK

https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amriepa. 1 bu6mmoreka [IOK
DNEeKTPOU3MEePUTENbHbBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHUE U
MOJYJIb. JIBHKEHHE 3apSKEHHOU bubnuoteka [JOK

7 1
YaCTHULBI B OJJHOPOJHOM https://m.edsoo.ru/c97afaal
MAarHuTHOM IT0JIe

8 Pemenue 3amau 1 bubmmorexa [TOK

https://m.edsoo.ru/504e98c7
bu6mmorexa [IOK

? Pabora cner Jlopenna I https://m.edsoo.ru/d518bedb

bu6mmoreka [JOK

10 Pemenue 3anau ! https://m.eds00.ru/93617bd9




MarsauTHOE I10JI€ B BCIIICCTBC.

bu6mmoreka [IOK

i DeppoMarHeTHKit, fapa- i https://m.eds00.ru/30ff9608
JMaMarHeTHKH
12 geppovamenion. Mpmvenere BiGmorexa LIOK
' https://m.edsoo.ru/0b58190a
(beppoMarHeTUKOB
13 Penrenue 3amad mo reMe bu6mmoreka [IOK
"MaruauTHOE moJ1e" https://m.edsoo.ru/5b55¢307
14 Pemenue 3agau mo reme bu6mmoreka [IOK
"MaruaurtHoe moJje" https://m.edsoo.ru/41c4ae8a
5 | e ssepourmemon Bunionsa LOK
ALYKLUR. P https://m.edsoo.ru/b3efa0cl
MarHUTHON UHIIYKIIUU
bu6mmoreka [IOK
16 SAC munyiumn https://m.eds00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOMN bubnnoreka [JOK
unaykuuu Papanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexkTpuyeckoe moiie. bubnnorexka [JOK
Toku ®Pyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B ABUKYLIUXCS bubnunoreka [JOK
IIPOBOJAHMKAX https://m.edso0.ru/0235cc02
bu6mmoreka [IOK
20 Pemere 3azat https://m.edsoo.ru/4dfda618
bu6mmorexa [IOK
21 Hpasuo Jienua https://m.edsoo.ru/bbc22726
p | Eammr. Ky Buniorsa LOK
YK & https://m.edsoo.ru/621eae9d
MTOCTOSTHHOTO TOKa
23 SBnenue camounaykiuu. 3/C bubmuorexa [JOK

CaMOMHAYKIINHN

https://m.edsoo.ru/7ee60ca8




9Hepm;1 MAar"HuTHOI'O IT1OJIsA

bu6mmoreka [IOK

24 KaTYIIKHA C TOKOM.
y https://m.edsoo.ru/b3c0ad11
DJIEKTPOMarHuTHOE I0JIe
25 Pemenue 3amau bubmorexa LOK
A https://m.edsoo.ru/88f69d2b
" " https://m.edsoo.ru/76484025
DNeKTpoAMHAMUKA
7 KonTtponpsHast pabora o Teme bubnnorexa [HOK
"DnexkTpoaguHaMuka" https://m.edsoo.ru/8ae09b98
KomnebarensHas cucreMa.
28 CB00OOHBIE KOJIEOaHUS bubmaorexa LJOK
A ' https://m.edsoo.ru/7c1db385
["apMonnueckue KoeOaHus
Kunemarnueckoe 1 fuHaMu4ecKoe
29 oIMcaHue KOJ'IG68.T€§LHBIX Brommozexa OK
o https://m.edsoo.ru/87ce9498
JIBAKEHUI
DHepreTu4yecKkoe ONuCcaHue.
Bris WHAMHYECKOr'O OIUCAHUS
30 ra M(Z)IilﬁquKHx Ie<((:)n26(e)u;)m71 (1:/13 ux Bubmzorexa IOK
P https://m.edsoo.ru/e3c99692
SHEPreTHYECKOro 1
KAHEMATHYECKOTO OITHCAHUS
bu6mmoreka [IOK
1 Ammoutyna v daza KojaeoaHun
3 yla n ¢asa xoned https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KOJIeOaAHHMIA.
IT
2| rotn oo BuGorexa LIOK
https://m.edso00.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KoJie0aHu# MPY>KUHHOTO MasiTHUKA
aTyXarolue KojieOaHus.
3atyxatoume Korneo Bu6miorexa IIOK
33 BrinyxeHHBIC KOIEOaHUSI.

Pesonanc

https://m.edsoo.ru/72¢93d09




bu6mmoreka [IOK

34 | Astoxonchais https:/m.edsoo.ru/6add2644
bubmuoreka [JOK
35 Penrtenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
36 y&:ﬁﬁ?iﬁiﬁﬁie6aﬁm B bubmorexa LHOK
" https://m.edsoo.ru/8ef587be
MY3BIKAJIbHBIX HHCTPYMEHTAX
57 i o eve "Merammaccxe ubmiorera LIOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
38 DNEKTPOMAarHUTHBIE KOJICOAHMSI. bubnuorexa [JOK
KonebaTenbHbIil KOHTYP https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Csi3b
39 aMIUTMTY/BI 3apsi/ia KOHACHCAaTopa bubnnoreka [JOK
C aMIUTUTYIOM CUJIBI TOKA B https://m.edsoo.ru/093f9af1
K0JIe0aTeIbHOM KOHTYpE
10 mcenmon xoreGarenmmon Buimiorexa LIOK
https://m.edsoo.ru/d1e2d543
KOHTYpE
g | e oo B LOK
) https://m.edsoo.ru/5e668619
AJIEKTPOMArHUTHBIE KoJieOaHus
2 xossencatop s nem nepementioro Bubmiorera LIOK
https://m.edsoo.ru/84836152
TOKa
43 Karymka MHIyKTUBHOCTH B LIeNN bubnuorexa [IOK
MEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa AJid 3JEeKTPUUYECKOM bubnmoreka [JOK
L[N MIEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
45 MoIHOCTh TEPEMEHHOTO TOKA. bubnnorexka [JOK

AMIITUTYAHOE U IEHCTBYIOIIEE

https://m.edsoo.ru/lcac6cdc




3HA4YCHHEC CHJIbI TOKA U

HATIPSDKEHUS
46 Pe3onaHc B 251eKTpUUECKOM 1IeTIH bubmorexa [IOK
https://m.edso00.ru/087506df
bu6mmoreka [IOK
47 Pemenue sanas https://m.edsoo.ru/al6836a4
WneanbHblif TpancdopmaTop.
48 [IpousBoacTBO, epeaya u bu6mmoreka [IOK
oTpeOdIeHUE IEKTPUUECKON https://m.edsoo.ru/f97418ae
SHEPrUHu
DKOJIOTHYECKUE PUCKU TTPH
o | e e B LOK
YIRTYD 5 https:/m.edsoo.ru/a6f74d93
JIEKTPOIHEPTHH B TTOBCETHEBHOMN
JKU3HHA
bu6mmoreka [IOK
50 Pemenne sana« https://m.edsoo.ru/ee6677ed
51 Pewwere 3a1a1 bubmuoreka [JOK
clicehue al https://m.edsoo.ru/7cab59f8
5 ()Hicl){(?/lnlv;e;m: I;Iv[ cucTeMaTH3alus Bu6nuotexa LIOK
3 O TeMe ) https://m.eds0o.ru/401024a9
DNEeKTPOMAarHUTHBIE KOJICOAHHSI
53 %&f X;;H‘IZCI;I;TKEO; H)?éll'HI/I‘-I KUX Bubmiorexa [JOK
PaKTepuC © e https://m.edsoo.ru/a58e109f
BOJIH
54 CBolcTBa MEXaHNYECKUX BOJIH Brbmuorexa IIOK
https://m.edsoo.ru/d9ae1000
bu6mmorexa [IOK
35 3BYK. XapaKTepHCTHKH 3BYKa https://m.edsoo.ru/138b6f09
WNHuppasByk u ynpTpa3ByK. Bubmorexa [IOK
56 [IymoBoe 3arpsi3HeHHE

OKPYKaIOILEH Cpelbl

https://m.edsoo0.ru/7380038f




bu6mmoreka [IOK

>7 | Pemenne 3anas hitps://m.edsoo.ru/cfd9 18bf
KTPOMArHUTHBIE BOJIHEL.
58 I?Iginggnz BHCKTp(fME(l)Ij:-II/ITHHX buGnuorexa LIOK
https://m.edsoo.ru/714e5dbl
BOJIH
o | eepmsmepomrw o Bumorera LOK
https://m.edsoo.ru/d01b818c
BOJIH
60 | Tipmsencmconcmpoarammmm: Buiorerca LIOK
https://m.edsoo.ru/49be1f9e
BOJIH B TEXHHUKE H OBITY
[TpuHIMIBEI paTuOCBI3U U
61 TeneBuaeHus. Pagnomokanms. bu6mmoreka [IOK
DIIeKTPOMarHUTHOE 3arps3HEHUE https://m.eds0o0.ru/9f961118
OKPYKAaroIIel cpebl
62 KonTponbHas padora no teme bubnnoreka [JOK
"Konebanusa u BOaHb" https://m.edsoo.ru/4f7985a0
63 Caert. 3aKOH NPSMOIMHENHOTO bubnmnorexa [JOK
pacrpocTpaHeHHUs CBETa https://m.edso00.ru/f9566406
o | e e g B LOK
https://m.edsoo.ru/ea32d455
pacrpocTpaHeHuUs CBeTa
65 OTtpaxenue ceta. [1nockoe bubnuoteka [JOK
3epkaino. Cdepruyeckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera.
AOCOJIOTHBIA U OTHOCUTENLHEIHN
66 rokasaresb npesnomiienus. [lonnoe bubmuorexa [JOK

BHYTPEHHEE OTpaKE€HUE.
[IpenenbHbli yroma noaHoro
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd




Pemrenne 3a1a4 Ha IPUMCHCHUC

bu6mmoreka [IOK

67 3AKOHOB OTPAXKCHHS H hitps://m.edsoo.ru/49d830a9
MIPEJIOMJICHUS CBETA
Xon ayueit B npH3Me. Hucnepcus Bubmorexa LIOK
68 cBera. ClI0XHBII cocTaB 0eIoro
https://m.edsoo.ru/d8e1c3be
cBeta. LlBer
69 JInn3pl. DOKYyCHOE PacCTOSTHUE U bubmuorexa [JOK
onTHYECKas CHUIa JIMH3BI https://m.edsoo.ru/60441359
o | Lormoems oot Bt LOK
’ https://m.edsoo.ru/bb53b1d5
VYBenuyenue JINH3EI
I et B LOK
P > oMYA https://m.edso0.ru/5a868f09
[IOMOILIBIO JIUH3
72 I'ma3 kak onTuyeckas cucteMa bubmiorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Eeiﬁggshﬁfﬁ;rlggﬁiinillqecxoﬁ bubmaorexa [JOK
p p https://m.edsoo.ru/cd174al10
OIITHUKHA
74 CKOpOCTb CBETA U METOJIBI €€ bubnuoteka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bu6nmoreka [JOK
> Aucnepens caera https://m.edsoo.ru/lel6ccode
bu6mmorexa [IOK
76 Wurepdepenuus csera https://m.edsoo.ru/5fc0c638
p | S e B LOK
A https://m.edsoo.ru/c6416d48
MaKCHMYMOB 1 MUHUMYMOB
bu6mmorexa [IOK
78 Pemenne sanad https://m.eds0o.ru/3061de2b
79 [Ipumenenne naTEepPepeHIINU bubmorexa [IOK

https://m.edso00.ru/668edbc8




bu6mmoreka [IOK

80 Jlngpaiums ceera https:/m.edsoo.ru/12¢d04b5
ndpaKkIInOHHAs PELIETKA.
81 {[ICJ?fBaHeH H§6ni)ﬂre);p1; FJ'IZBHBIX Enbmmorexa IOK
https://m.eds00.ru/f998d964
MaKCUMYyMOB
bubmuorexa [JOK
82 Pemenne sanay https://m.edsoo.ru/d58c411a
33 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoreka [IOK
[Tonsipu3zanus ceeta https://m.edsoo.1ru/e9890fe9
bu6mmoreka [IOK
84 Pemerue 3anay https://m.edsoo.ru/c56¢c8158
85 CBeTOBBIC SABJICHUS B IPUPOJIE bubmorexa LHOK
https://m.edsoo.ru/0b36363d
36 O0600I11IeHNE U CUCTEMATU3AIUS bu6mmoreka [IOK
3HaHui 1Mo teme "OnTuka" https://m.edsoo.ru/8al14748b
37 KonTponbHas pabora no teme bubnnoreka [JOK
«OnTHka» https://m.edsoo.ru/82315dd4
['panu1IBl TPUMEHUMOCTH
38 KJIACCMYECKOW MEXaHUKH. 3aKOHBI bu6mmoreka [IOK
JJIEKTPOIUHAMUKY U ITPUHLIMIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTHU
39 [TocTynartel cnenuanbHOU TEOPUHU bubnnoreka [JOK
OTHOCHUTEIHHOCTH https://m.edsoo.ru/c56f05cb
[IpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [IpeoOpazoBanus
90 Jlopenua. YcnoBrue npuYMHHOCTH. bubnuotexa [JOK
OTHOCHUTENBLHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTHU. 3aMeIJICHHE
BPEMEHHU U COKpAIICHHUE ITTUHBI
91 DHeprusi U UMITYJIbC bubnmnoreka [JOK

pCHHTHBHCTCKOﬁ JaCTHUIIbI

https://m.edsoo.ru/853a64fc




CBs3b MaccChl C SHEPTUEH U

bu6mmoreka [IOK

22 MIMITYIBEOY PEBITHBHETCRON https://m.edsoo.ru/b6258ffa
YacTULIBI. DHEPrHsl MOKOs
93 PaBHOBECHOE TETIOBOE U3ITyYCHUE bubmorexa LIOK
https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
o4 3axon cumemenns Buna https://m.edsoo.ru/1c5ff752
95 I'unote3a M. [InaHka o kBaHTax. bubmuoreka [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
%6 DHEprus M HMITYILC (OTOHA https://m.edsoo.ru/7tb307ec
97 ®otordppexr. Onpiter A. T bubnnorexa [HOK
Croneroa. 3akoHsl hoTorhdexTa https://m.edsoo.ru/8c68e5b9
58 perosbeta. Kpacnan rpasa Bubmiorera LIOK
' https://m.edsoo.ru/01ef4556
doroaddexra
99 Hasnenue cera. OnwiTh I1. H. bubmuorexa [JOK
Jlebenena https://m.edsoo.ru/64b4t966
N bubnuoteka [JOK
100 BonHoBbIE cBOlCTBa YacTHIL https://m.edsoo.ru/f59cfcec
Bomnsl ne bpoins. JInuHa BOIHBI
101 ne bpoiins u pazmepsl o0nactu bubnnoreka [JOK
JIOKAJIM3ALHUU IBUKYILIEUCS https://m.edsoo.ru/5df8bafl
YACTHUIIbI
102 KopnyckynsipHo-BoaHOBOM bubnuorexa [IOK
JTyaJIi3M https://m.edsoo.ru/8ccab62a
103 Judpaxius 37eKTpOHOB Ha bubnnoreka [JOK
KpHUCTaJuIax https://m.edsoo.ru/30dbal 8c
Crneuuduka usmepeHuii B Bu6miorexa [IOK
104 Mukpomupe. COOTHOLLIEHUS

HeonpenenénHoctei ['elizendepra

https://m.edsoo.ru/65783dec




bu6mmoreka [IOK

105 Peweune rpaguieciux safay https:/m.edsoo.ru/e70195bd
, bubmmoreka [JOK
106 Petuere pacu€rHpIx sazau https://m.edsoo.ru/ee9b3182
KonTponbhas pabota 1no remam:
" "on bubmuoreka [JOK
107 OCHOBHvCTO ’ K"op My CKYLIpHO- https://m.edsoo.ru/c3de891a
BOJIHOBOI1 JTyaliu3m
108 crpocnun rowa. Mranerapras BuGmrorexa LIOK
P - aneTap https://m.edso0.ru/312b750a
Mojieb atoma Pesepdopaa
bubmuorexa [JOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubnnoreka [JOK
SHEpPruM aTomMa BoJ0po/ia https://m.edsoo.ru/cf74bl1a
111 CrioHTaHHOE U BBIHYKJIECHHOE bubnnorexa [HOK
U3JIy4CHHUE CBETA https://m.edsoo.ru/f945d85¢
bu6nmoreka [JOK
12 Jlasep https://m.edsoo.ru/2288a0c4
Hyxknonnas Mmogens sanpa
113 ['eiizenbepra-lBanenko. 3apsn u bubnunoreka [JOK
MaccoBoOe 4ucio sapa. M3otomnsl. https://m.edsoo.ru/34adaSde
PagunoakTBHOCTH
3aKOH paIiOaKTUBHOTO pacmlaja.
CBolicTBa HOHU3UPYIOIIETO BuGmorexa ITOK
114 u3llydeHus. BiausHue

115

PaaIrnOaAKTUBHOCTH HaA >XUBBIC
OpTraHHU3MBlI. I[O3I/IMCTpI/I$I

DOHeprus CBSI3U HYKJIOHOB B SIZPE.
SAnepusie cuibl. Jedekt Maccel
sanapa. SlnepHsie peakuuu. JAnepHeie
peakTopsl. [IpoGiembr
YIPABIISIEMOTO TEPMOSIEPHOTO

https://m.edsoo.ru/aab98bef

bubmuorexa [JOK
https://m.edsoo.ru/ff1758d0




CHUHTE3a. DKOJIOIMYECKUE aCIIEKTBI
pa3BUTHUSA AIEPHON SHEPreTUKHU

Meronsl perucTpanuy u
MCCIICIOBAHUS AJIEMEHTAPHBIX
yacTull. OyHaaMeHTaIbHbIe
B3aUMOJICUCTBUSI. bapnoHsl,

bu6mmoreka [IOK

116 ME30HBI H JICIITOHEL. https://m.edsoo.ru/lac08aSb
[Ipencranenue o CrangapTHOM
Mozenu. KBapk-TiirooHHast MOJIEb
aJpOHOB
®dusuka 3a npeaeamMmu
CrangaptHoii Moaenu. TéMmHas
117 MaTe;II/I}I:I) u TéMHai SHEprus. bubmorexa [IOK
< https://m.edsoo.ru/c026fd37
EnuHCTBO M3HYECKOM KApTHHBI
MHupa
118 Otanbl pa3BUTHS ACTPOHOMUH. bubnnoreka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKH
119 TSl OOBSICHEHUSI TIPUPOIBI bubnuoteka [JOK
KOCMHYECKHX 00BHEKTOB. MeTOIbI https://m.edso0o.ru/39¢c44028
aCTPOHOMHUYECKUX UCCIEIOBAHUI
CoBpeMeHHEBIE ONTHYECKIUE
120 Teneilcomﬂ PaaOTENECKOIIBI bubmorexa [JOK
§ ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bun 38€3nH0T0 HeOa. Co3Be3nus,
121 HpIiII/Ie 3B§3,[[BI MJIaHETHI, UX g bubmmorexa LOK
’ ’ https://m.edsoo.ru/aac588eb
BUIUMOE JIBIKCHHE
Conneunas cucteMa. CoJHIIE.
122 CoaHeyHast aKTUBHOCTb. I/I:TquI/IK bubmorexa LIOK
.. https://m.edsoo.ru/22748eb4
sHepruu CosiHIa U 3BE3NT
123 3BE31IBI, NX OCHOBHEIE bu6mmoreka [IOK

XapakTepuCTUKHU. [luarpamMmma

https://m.edsoo.ru/42169944




"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

3Be3 a6l TIIaBHOMI

bubmuoreka [JOK

124 OCJIEN0OBATEILHOCTU https://m.edsoo.ru/b3cb766¢
BuyTpennee crpoenue 3BE3 1.
155 mponcxocemt it ssomon Bubmiorera LIOK
N https://m.edsoo.ru/d09da494
Comnnua u 3BE€3/1. JTallbl )KU3HU
3BE3]
126 lli/IaJJIIZII(Il{‘II/’IIII:aH"l}::IEH F:J?al,lll(il/ll( bubmorexa LOK
N ) ) https://m.edsoo.ru/7cd10a0a
YépHble AbIPHI B SAPAX TATAKTHK
Bcenennas. Pacimupenue
127 Bcenennoii. 3akon Xa60ma. bubmmoreka [JOK
Teopust bosbiioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe n3nydyenue
128 MacmtaOHasi cTpyKTypa bubnuoreka [IOK
Bcenennoii. Meraraiaktuka https://m.edsoo.ru/ce234633
129 Hepeménnpie nmpobiembl bubnnorexka [JOK
aCTPOHOMHUH https://m.edsoo.ru/d37d91fe
Du3nUeCcKu IPAKTUKYM I10 TEME
"UccnenoBanue MarHUTHOTO TOJIS
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "UccnenoBanne CBOMCTB bu6mmorexa [IOK

dbeppomMarHeTHKoB" UIu
"UccnenoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/67361aef

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa" win
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJiIbl TOKa" MU
"OnpenenieHue MarHUTHOU

bu6mmorekxa [IOK
https://m.edsoo.ru/fcac91e9




MHIYKIIUY HA OCHOBE N3MEPEHHUS
cuibl Amnepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue ABJICHUSA
AJIIEKTPOMATHUTHON UHAYKIUU"
unu "OnpeneneHue UHAYKIUNA
BHUXPEBOI'0 MAarHUTHOTO MOJIs"

https://m.edsoo.ru/c36658da

133

Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccneqoBanue ABJICHUA
camouHaykiun" wim "Coopka
MOJICIIN AJICKTPOMArHUTHOTO
reHeparopa"

bu6mmoreka [IOK
https://m.edsoo.ru/b8tb6391

134

135

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenune neproia CBOOOTHBIX
KOJICOAHWH HUTSHOTO U
NPY>KUHHOT'O MasITHUKOB"
Du3nUeCcKU IPAKTUKYM I10 TEME

"IIpeobpa3oBaHuEe YHEPTUU B
IPYKUHHOM MasiTHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/5d159d35

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

137

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue EpeEMEHHOTO TOKa
yepes3 MoCiIeI0BaTeNbHO
COEIMHEHHBIE KOHIEHCATOP,
KaTyIIKY U pe3ucTop’ uiu
"HUccnenoBanue paboOThI
MCTOYHUKOB CBETA B LIETIN
MepeMEHHOTro ToKa"

Pu3NUeCcKUul IPAKTUKYM I10 TEME
"N3yueHne mapameTpoB 3BYKOBOM
BOJIHBI"

Pu3nUeCKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MPEJIOMJIEHUS CTEKJIa" Win

bu6nmoreka [JOK
https://m.edso0o0.ru/89dc2d90

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal




139

140

"ITonyuenne n3o0pakeHus B
CHUCTEME U3 IUIOCKOT0 3epKajia u
JUH3bI"

DuU3nYeCKU MPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(bOKyCHOTO pacCcTOSIHUS OT
BElIECTBA (HA MPUMEPE KUIKUX
nuH3)" wim "U3mepenue
(OKYCHOTO PaCCTOSHHS
paccerBaronux JUH3"

duznuecKuil MPaKTHKYM 110 TEMe
"Habmonenue nudpakmmu,
UHTEPPEPEHIIMH U TTOJIIPU3AIHN
ceera"

bu6mmoreka [IOK
https://m.edsoo.ru/b879{b3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U
SHEPrUH PEISITUBUCTCKUX YaCTHUIL
(o ¢otorpadusim TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM
none)"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue nocrossHHoM 1lnanka
Ha OCHOBE HMCCJIEI0BaHUs
dororddexra" nnum
"HccnenoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/63756¢47

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue cekTpa
Pa3peKEHHOTO aTOMAPHOTO
BOJIOPOJIa U U3MEPEHUE
nocTtostHHOM Punbepra”

bubmuorexa [JOK
https://m.edsoo.ru/ec651eb8




144

DuU3NYECKU MPAKTUKYM 110 TEME
"UccnenoBanue paiiOakKTUBHOTO
¢doHa ¢ UCTIOTB30BaHUEM
nosumertpa" uinu "N3ydyenue
HOoTrJIoUIeHHs OeTa-4yacTHI]
aroMuHuEeM"

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabGnromeuus 38€34H010 HeOa
HEBOOPYKEHHBIM I'J1a30M C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIs1 ONIPEACIICHUS
MOJIOKEHHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro Moymapus
U sipKue 3BE3/1b1" WK
"Habmronenus B Teneckon JIyHsl,
MJIAHET, TYMAHHOCTEMN U 3BE3THBIX
CKoIIeHui"

O0o001IcHNEe U CHCTEMATH3aIINS
3HaHul. Ponb pusuku u
ACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ATUYECKOHN cdepax AesITeTbHOCTH
yeJoBeKa

bubmuoreka [JOK
https://m.edsoo.ru/1072021e

bu6nmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

148

O00011eHNEe U cCUCTEMATU3ALMS
3HaHuil. Posb u MecTo ¢pu3nku u
ACTPOHOMHUH B COBPEMEHHOM
HAy4YHOW KapTHUHE MHUpa

O00011eHNEe U CUCTEMATU3ALIS
3HaHuil. Poss ¢pusndeckoii Teopun
B (hOpMHUPOBAHUHU MPEICTABICHUM
0 (hu3uYecKOl KapTUHE MUPA,
MeCTO (PU3MUECKON KapTUHBI MUPA
B 00I1IEM psy COBPEMEHHBIX

bubmuorexa [JOK
https://m.edsoo.ru/18f19f7¢

bu6mmorexa [IOK
https://m.edsoo.ru/e7d400f4




€CTECTBEHHO-HAyYHBIX
MPEJACTABICHUI O IPUPOJE

149 O06001IeHNEe U CHCTeMAaTH3aIINS bubmmoreka [JOK
3HaHuH 1Mo TeMme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O000111eHrE U cCUCTEMATU3ALMS bu6mmoreka [IOK
3Hanuii mo reme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
3HaHui mo teme "uHamuka" https://m.edsoo.ru/2dfbafc5
O0600I11IeHNE U CUCTEMATU3AIUS
152 3HaHI/II; o teMe "CraTnka ! bubmaorexa LJOK
" https://m.edsoo.ru/3ccad82¢e
TBEPJOTO TeiIa
O0001IenrEe U cUCTEMATH3AINS
153 SsHaHI/II;II o TeMe "3aKOHEBI : Brommozexa OK
" https://m.edsoo.ru/32a4d1a0
COXPAaHCHHS B MEXaHHUKE
O0001IeHNE U CHCTEMATH3AINS
154 3HaHui mo Teme "OCHOBBI bubmuorexa [JOK
MOJIEKYJISIPHO-KUHETHUECKOI https://m.edsoo.ru/ed440ca8
Teopun"
O00011eHNE U CHCTEMATH3AIINS
155 3HaHM 1o TeMe "TepMoauHaMuKa. bubmorexa [TOK
" https://m.edsoo.ru/c63f7c10
TemnmoBble MaIIMHbI
O00011IeHNE U CHCTEMATH3AIINS
156 3HaHUU 110 TeMe "ArperaTHble bubnnoreka [JOK
coCTOsIHUS BenlecTBa. Da3oBEIe https://m.edsoo.ru/1d36b5b1
nepexonl"
O00011eHNEe U CUCTEMATU3ALIS
157 3HaHUU 110 TeMe "DIIEKTPUYECKOE bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
oJe
O0001IeHE U CHCTEMATH3AIINS
N " . bubmuorexa [JOK
158 sgagui o teMe "TIoCTOSTHHEIN

ANEKTPUYECKUI TOK"

https://m.edsoo.ru/71453ee6




O000111eHrE U cCUCTEMATU3 AL

159 3gaHui 1o teme "Toku B bubnnorexa LIOK
" https://m.edsoo.ru/3d40077a
Pa3IMYHBIX Cpelax
160 | ot o6 woe Mamerno BuGmiorexa LIOK
" https://m.edsoo.ru/3b4cO06ae
oJie
161 | onommin o o v BuGmiorexa [1OK
; ! ' https://m.eds00.ru/053e2248
DNEeKTPOMarHuTHAs UHYKIIHSI
162 | onomm o o v BuGmiorexa [1OK
" 1 " https://m.edsoo.ru/d6310bfd
Mexannueckue KoueOanust
165 | onermmrn o o v BuGmiorexa [1OK
; ! g https://m.eds00.ru/5e2bb83d
DIIeKTPOMarHUTHBIE KOJIeOaHUs
Peseprubiit ypok. O60011eHUE U
164 CHCTEMAaTU3alNS 3HAHUH 10 TEME bubmuorexa [JOK
"MexaHn4ecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHbIE BOIHBI"
165 | onermmrn o o v BuGmiorexa LIOK
; A https://m.edsoo.ru/52ad 1603
Onruka
PesepBHbIi ypoOK. O606£H€HI/I€ u Bu6morexa LIOK
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Koxa
NPoOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBATh HA MIPUMEPAX POJIb U MECTO (pU3HKH B (HOPMUPOBAHUN
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

10.2

Y4YuTHIBaTh TPAaHUIBl MPUMEHEHHUS H3YYCHHBIX (DU3MYECKHX MOJIENCH:
MaTepuaibHas TOYKa, WHEpIHaJbHAs CUCTEMa OTCU€Ta, abCONIIOTHO
TBEPIIOE TENIO, WICANBHBIA Ta3; MOJAEIH CTPOCHHS Ta3oB, KUAKOCTEH U
TBEPABIX TeJ, TOYECYHBIM OJIEKTPHUUCCKHH 3apsii — NpU PELICHUH
¢bu3nUecKux 3a1au

10.3

Pacnio3naBath (usnueckue siBieHUs (MPOIECChl) M OOBSICHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETHYECKOH Teopun
CTPOEHHMS  BEIIeCTBA U JJIEKTPOAUMHAMMKH:  PAaBHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBI)KEHUE, CBOOOAHOE MaJeHHUE Tell,
JBW)KEHUE IO OKPY)KHOCTH, MHEpIHs, B3auMmojeicTeue tei; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUIKOCTEH U TBEPABIX TEN, U3MEHEHHE
00b€éMa TeNm TpH HarpeBaHUW (OXJIAKIEHWH), TEIJIOBOE pPABHOBECHE,
UCMapeHHue, KOHJEHCAlus, IUIaBJIEHUE, KpUCTAJUIM3alus, KHUIICHUE,
BJIQXKHOCTb BO3/yXa, IOBBIIIEHNE JaBJICHUS raza IpU €ro HarpeBaHUU B
3aKpBITOM COCYyJZle, CBA3b MEXJAy IapaMeTpaMu COCTOSHHUS rasa B
M30IpoLeccax; MEKTPU3alus TN, B3aUMOJEICTBHE 3aps 0B

10.4

OnuceIBaTh MEXaHMYECKOE JBMKEHUE, UCTIONB3YS PU3NIECKUE BETHUNHBIL:
KOOpJAMHATA, IIyThb, IIEPEMELIEHUE, CKOPOCTb, YCKOPEHHME, Macca Tela,
CUja, UMIYJbC TEa, KMHETUYECKasl SHEPIWs, NMOTCHUHMAIbHAS JHEPrus,
MexaHudeckass paboTa, MeXaHHW4ecKas MOIIHOCTb, NpPU ONHCAHUHU
MPaBWJIbHO TPAKTOBaTh (PU3NYECKHUI CMBICI UCHOJIB3YEMBIX BEIMUYUH, X
0003HaueHMsI U €IMHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE AAHHYIO
(U3HYECKYIO BEIMYMHY C APYTUMU BEIMYUHAMU

10.5

OnuceiBaTh M3YYCHHBIC TEIJIOBBIE CBOMCTBA TEJ W TEIJIOBBIC SIBJICHUS,
UCTIONB3YS (pU3MUecKie BeIHUMHBI: JaBJICHUE ra3a, TeMIeparypa, CpeaHsist
KHHETHYECKass  DHEPrus  XaOTHYECKOTO  JIBHOKEHHUST  MOJIEKYI,
CpPEIHEKBaJI[paTU4YHAasi CKOPOCTb  MOJIEKYJ, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSIsI dHEprus, padoTa raza, KodQ(PHUIMEHT MOJIE3HOTO JEUCTBUS
TEIJIOBOTO IBUTATEIS; IPU OMMCAHUU MPABUIILHO TPAKTOBATh (PU3HUECKUN
CMBICJI UCTIOB3YEMBIX BEIIMYMH, UX 0003HAYEHUS U €IMHUIIBI, HAXOIUTh
(dbopMyIbl, CBS3BIBAIOIINE JaHHYIO (DPU3UYECKYI0 BETHUYHUHY C JIPYTHMH
BEITMYMHAM

10.6

OmnucelBaTh  W3y4YEHHBIE  JJIEKTPUYECKHE CBOMCTBA  BEHIECTBA U
AIIEKTPUUYECKHE SIBICHUS (MPOLIECCHI), UCTIOIb3Ys (PU3UUECKUE BETUYHHBI:
JNEKTPUYECKUN 3apsf, SJIEKTPUYECKOE TM0J€, HANPSKEHHOCTh TIOJIA,
MIOTCHIWA, Pa3HOCTb IIOTEHLHAJIOB;, IPH ONMCAHUU IPABUIBHO
TPaKTOBaTh GUINYECKUI CMBICI UCTIOIb3YEMbIX BEJIHUNH, UX 0003HAUEHUS
U €JMHUIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMU BEJIMYNHAMU

10.7

AHAJIM3UPOBATH (bmnqecm/le IponecCel MW SABJICHUA, HCIIOJIB3YA
(I)I/I3I/I‘ICCKI/IC 3aKOHBbI U NMPUHIUIIBI: 3dKOH BCCMUPHOTO TATOTCHMU, I, IIn




III 3axonel Hbpr0TOHA, 3aKOH COXpAaHEHHsS] MEXAHWUYECKOW DHEPIUH, 3aKOH
COXpPaHECHHs MMILYJIbCA, MPUHLIMI CYNEPIO3ULUN CWJI, IPUHIMI
paBHOIIpaBUs  MHEPLUUAIBHBIX  CHUCTEM  OTCYETA;  MOJIEKYJSPHO-
KHMHETUYECKYI0 TEOPHUIO CTPOEHHUs BEUIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpPEIHEW KUHETUYECKOM DSHEPrUU TEIUIOBOIO JBUXKEHUS MOJIEKYNI C
aOCOJIIOTHOW TemImepaTrypoil, NEepBbI 3aKOH TEPMOJMHAMUKH; 3aKOH
COXPaHEHHUs JIEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa; nmpu 3Tom pas3indarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U
ycIoBus (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH

10.8

OOBSICHITh OCHOBHBIC TPHHIIMITBI JEHCTBUS MAaIIUH, NPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS HUX 0€30MacHOro
WCII0JIb30BaHMS B IOBCEAHEBHOM JKU3HU

10.9

BremonaaTh OKCHICPUMCHTBI 110 HCCIICAOBAHUTIO (I)I/ISI/I‘-IGCKI/IX SIBICHUM H
IPOLIECCOB C HCIOJIB30BAaHUEM IPSIMBIX M KOCBEHHBIX HM3MEPEHHI; MpU
3TOM (popmynupoBaTh mpodieMy (3amady) M TUIOTE3y Y4ueOHOro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 NPEIIOKEHHOTO 000pyI0BaHHS,
IPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh MpsIMbIe U KOCBEHHBIE M3MEPEHUsT (PU3NIECKUX BEIHYNH;
IpU 3TOM BBIOMpATh ONTHUMAJIbHBIA CIOCOO M3MEPEHUS M HMCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBUCHMOCTH  MEXIY (M3MYECKMMH BEIMYUHAMU C
WCIIOJb30BAHUEM IMPSAMBIX M3MEPEHUH; IIPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yibTaThl IOJIYYEHHOW 3aBHCHMOCTHU
(bu3MYeCKUX BENWYMH B BUAE TaOIUIl U TpaduKOB, AeNaTh BBIBOJIBI IO
pe3ynbTaTaM MCCIIEIOBAHUS

10.12

Co0Ouro1aTh ipaBmiia 6€30MacHOTO TPy/a MPY MIPOBEICHUH HCCIICTIOBAHUN
B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-HUCCIIE0BATEIbCKOM U
MIPOEKTHOH JEATEIBHOCTH C MCIIOJIb30BAaHHEM N3MEPHUTEIBHBIX YCTPOHCTB
U J1aOOpaTOPHOro 00OPYOBAHUS

10.13

Pemarp pacu€THble 3a7auu ¢ SBHO 3aJaHHOW (M3MUYECKON MOMETBIO,
UCIIONB3Ys (pr3MUecKre 3aKOHBI M TPUHITUITBI; HA OCHOBE aHAJIN3a YCIIOBHS
3aJ1a4uM BEIOUPATh (PU3HUECKYIO MOJEIb, BBIACIATH PU3NIECKUE BETHUUHBI
u GopMysbl, HEOOXOIUMBIE Il €€ pEIIeHUs, MPOBOJIUTH PACUETHI U
OIICHMBATh PEAILHOCTH MOJYYEHHOTO 3HaYeHHS (PU3NUECKOM BETUIHHBI

10.14

Pemars KaueCTBEHHBIC 3a7a4u: BBICTPAUBAThH JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY pPACCYKJACHUW C OMOPOM Ha HW3Yy4YEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBICHUS

10.15

Hcnonb3oBaTe  MpU  pelleHuH  y4yeOHBIX  3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJIOTUM JUId TOMCKa, CTPYKTYpPHpPOBaHUS,
UHTEpOpeTallud M TPEACTaBICHUS Y4eOHOW U HAy4HO-TIOMYJISIPHOU
uH(pOpMallMY, TOJTYYEHHOH M3 pa3iNYHbIX HCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJTy4aeMyro HH(OpMaInio

10.16

[TpuBOIUTE, TpHUMEPHl BKJIAJa POCCHICKUX H 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAYKH, OOBSICHEHNE TIPOIIECCOB OKPYXKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUMI

10.17

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juisi o0OecniedyeHuss O€30MacHOCTH Mpu  oOpalieHuu ¢ npubopamMu U




TEXHUYCCKUMU YCTpOﬁCTBaMH, AJI1 COXpaHCHUA 300POBbA U CO6HIOI[CHI/I$I
HOPM JKOJIOTHYECKOTO TOBE/ICHUS B OKPYXKAOIIEH cpele

10.18

PaGoTtare B rpynme ¢ BBIIOJHEHHEM DA3JIMYHBIX COLMAIBHBIX DPOJIEH,
IUIAHUPOBATh pabOTy IPYMIIbI, PAMOHAIBHO PacHpeneiaTh 0013aHHOCTH
U IJJAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO
OLICHMBAaTh BKJAJ KaXJIOr0 U3 YYAaCTHUKOB TIpPYNIbl B PpELICHUE
paccMaTpuBaeMoi poOIeMbl

11 KJIACC

Kon
NMpoBepPsieMoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3oBaHus

11.1

JleMoHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (PU3MKH B (POPMUPOBAHUN
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOU TEXHUKHU
U TEXHOJIOTHH, B NPAaKTUYECKON NEATENbHOCTH JIOACH, LIEIOCTHOCTh U
eIMHCTBO (PU3NIECKOI KApTHHBI MUpa

11.2

YuuTheIBaThH I'paHUllbl TIPUMCEHCHUSA H3YUCHHBIX (1)I/I3I/I‘IGCKI/IX MOJICICH:
TOYCUHBIN BHGKTpHHCCKI/Iﬁ 3apsan, dacpHad MOACIIb aTOMa, HYKJIIOHHAas
MOJCJIb aTOMHOI'O AJipa IIpHU pCIICHUN CI)I/IBI/I‘IGCKI/IX 3aJga4

11.3

PacroznaBate ¢usznueckue sSBICHUS (TpOIECChl) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB JJIEKTPOJNHAMHKHN M KBAHTOBOW (DPU3UKU: AIIEKTpHUYECKAs
POBOJIUMOCTbh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS
TOKa, B3aUMOJCHCTBHE MAarHUTOB, OJJIEKTPOMArHUTHAS  HWHIIYKIIHS,
JIEHCTBUE MArHUTHOTO TTOJISL HA IIPOBOHUK C TOKOM U JIBUKYIIUKCS 3apsij,
AIIEKTPOMAarHUTHBIE KosebaHuss W BOJHBHI, MPSIMOJIMHEITHOE
pacrpoCcTpaHEeHHE CBETa, OTPAXKEHHE, MpPEJIOMIICHHE, UHTepQepeHIys,
Iudpakus 1 Moysipu3anus cBeTa, JUCIepcus cBeTa, (POTOdIeKTpUUECKUi
s ekt (poroaddexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHHE THHEHYATOTO
CIeKTpa  aroMa  BOJOpPOJA, €CTeCTBEHHas W  HMCKYCCTBEHHAas
pPal0aKTUBHOCTD

11.4

OnwuceIBaTh U3y4EHHbBIE CBOMCTBA BELIECTBA (IJEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, DJICKTPHUYECKYIO MPOBOJMMOCTh pA3IMYHBIX Cpel) |
AJIEKTPOMAarHUTHbIE SBJEHUS (IIPOLIECChI), HUCHOIb3yd (U3NUECKue
BEIMYMHBL:  JJCKTPUYECKUN  3apsAl, CHIa TOKa, DIEKTPUYECKOE
HanpsDKeHUe, SJIEKTPUYECKOe COMPOTHBIIEHHE, Pa3HOCTh MOTEHIIMANOB,
OJIC, pabora TOKa, MHIYKIUS MarHUTHOTO TOJs, cuia Amriepa, cujia
JlopeHuia, MHIYKTUBHOCTb KaTYIIKHM, OHEPrHs HJIEKTPUYECKOTO U
MarHMTHOTO TMOJIEH, MEPHOJ M YacToTa KojeOaHui B KoseOaTelIbHOM
KOHType, 3apsJg W cuhjla TOKa B TpOLECCe TapMOHUYECKHUX
DIIEKTPOMArHUTHBIX KOJIeOaHWH, (OKYCHOE pACcCTOSTHHE WM ONTHYECKas
CHJIA JIMH3bI; IPH OMHMCAHUU MPABHIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIONB3YEMBIX BEJIWYMH, WX OO0O03HAUeHWS W EIWHHUIBL, YKa3bIBaTh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIWYHHY C APYTUMH
BEJIMYMHAMU

11.5

OnuceBaTh N3YUCHHBIC KBAHTOBLIC ABJICHUSA H IIPOLECCHI, HCIIOIB3Yysd
(I)I/I3I/I‘ICCKI/IC BCJIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, IJIHWHA
BOJIHBI M 4YaCToTa CBE€Ta, OHEPIrHUd WU HMIIYJIbC (bOTOHa, nepuon
nojrypacnaga, SHEprus CBA3W aTOMHBIX AACP, IPU ONNMCAHWU NPABUJIIBHO




TPaKTOBATh (GPU3UUECKUI CMBICI UCIIOIB3yEMBIX BEIMYMH, UX 0003HAYCHUS
U €AMHUIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HMUECKYIO
BEIMYMHY C JIPYTMMHU BEJIHMYMHAMH, BBIYHMCIIATH 3HAUYEHUE (DU3NUYECKON
BEJIMYUHBI

11.6

AnHanu3upoBaTh (U3MYECKHE TMPOIECCHl W SBJICHUS, HCIOIb3Ys
¢usmueckue  3aKOHBI W OpUHOMNBL  3akoH  Owma,  3aKOHBI
MIOCJICZIOBATEIEHOTO M MAPAJUIEIBHOTO COSANHEHUS TIPOBOIHUKOB, 3aKOH
[xoyna — JleHua, 3aKkOH 3JIGKTPOMAarHMTHOW HWHIYKIMH, 3aKOH
NPSMOJIMHEHHOTO PaclpoOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHMS CBETA,
3aKOHBI TPEJIOMIICHUS CBETa, ypaBHeHHE DHHIITEHHA ast poTodddekra,
3aKOH COXPAHEHHUS DSHEPIUH, 3aKOH COXPAaHCHUS HMITYJIbCa, 3aKOH
COXpaHEHHsI 3JEKTPUYECKOTO 3apsa, 3aKOH COXPaHEHHS MacCOBOTO
4ucia, MOCTynaTthl bopa, 3aKOH pajMOAaKTUBHOTO paclaja; MpPH 3TOM
pa3nuyath CIIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €ro MaTeMaTH4yecKoe
BBIPAKCHUE U YCIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenendarb HalpaBiI€HUE BEKTOpPa MHAYKIMUM MAarHUTHOIO MOJA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl Jlopenia

11.8

CtpouTh M OMHUCHIBATH M300paKeHUE, CO3[]aBAEMOE TUIOCKAM 3EPKAJIOM,
TOHKOH JIMH30H

11.9

BBINONHATE AKCIEPUMEHTBI 110 MCCIICIOBAHUIO (DU3MYECKUX SIBJICHUH U
MPOIIECCOB C WCIOJIH30BAaHUEM TPSIMBIX M KOCBCHHBIX WU3MEPCHHM; TPH
3ToM (opmynupoBaTh mpobieMy (3amady) U TUIOTE3y Y4eOHOTO
OKCIEPUMEHTa, COOMPaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYyI0BaHUS,
IPOBOJIUTH OMBIT U (YOPMYITHPOBATH BHIBOIBI

11.10

OcymiecTBIATh MpsIMble U KOCBEHHbIE U3MEPEHUsT (U3NUYECKUX BEJIUYUH;
IIPY 3TOM BBIOUPATH ONTUMAJIBbHBIN CIIOCOO M3MEPEHUS U HCIOIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH MOTPEILHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBHUCHMOCTH (DU3UYECKUX BEJIMYUH C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUIL; IPU ’TOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATh
pe3yabTaThl MOJTYYEHHOM 3aBUCUMOCTH (PU3MYECKMX BEJIMYMH B BUJE
TabJIML ¥ TpauKOB, €JaTh BHIBOJBI IO PE3yJbTaTaM UCCIIEI0BAHUS

11.12

Co0mroaTh paBuia 0€30MacHOro TPy/ia MPU MTPOBEICHUH HCCIICIOBAHUN
B paMKax y4yeOHOro OSKCIEpUMEHTa, Yy4eOHO-HCCIIE0BAaTENbCKON U
MIPOEKTHOM JEATEIBHOCTH C MCIIOIb30BaHUEM H3MEPHTEIBHBIX YCTPOHCTB
U 1abOpaTOPHOr0 00OPYOBAHUS

11.13

Pemarp pacu€THble 3a7auu ¢ SIBHO 3aJaHHOW (U3NYECKOW MOJIENbIO,
UCIIONB3Ys (pr3UUecKre 3aKOHBI ¥ IPUHITUITBI; HA OCHOBE aHAJIN3a YCIIOBHS
3aJ1a4uM BEIOUpaTh (PU3HUECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BETUIHHBI
u GopMynbl, HEOOXOIUMBIE Il €€ pEIICHHs, TPOBOJIUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJYYCHHOTO 3HAYeHHsI (PU3NIECKON BETHUHHBI

11.14

Pemars KaueCTBECHHBIC 3a7a4u: BBICTPAUBAThH JIOTUYECKH
HETPOTUBOPEUMUBYIO IEMOYKY PACCYKJACHUW C OMOPOM Ha H3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU ¥ (PH3UUECKHE SBICHUS

11.15

Hcnonb3oBaTe  MpH  pelIeHuH  y4eOHBIX  3ajJad  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUM JUIS TOMCKa, CTPYKTYpHUpPOBaHUS,
UHTEpHpEeTallud M TPEACTaBICHUS Y4eOHOW U HAay4HO-TIOMYJISIpHOU
uH(pOpMallMK, TOIYYEHHOH M3 pa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATh MOJTyYaeMyro HH(pOpMaIuio




11.16

OOBSCHATh TPUHIUIBI ACHCTBHUS MAaIMH, MPHOOPOB M TEXHHUYECKUX
YCTPOWCTB; pasziuyaTh YCJIOBUS HX OE€30MaCHOTO WCIOJIb30BAaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOANTH TpUMEpPHI BKIAAAa POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, B OOBSICHEHUE IPOLECCOB OKPY>KAIOLIETO
MHpa, B PA3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonk30BaTh TeOpETHUECKUE 3HAHUS IO (DU3HKE B TOBCETHEBHOMN KU3HU
U1l oOecrieyeHsl O€301acHOCTH MpU  OOpalieHuH ¢ npubdopamu U
TEXHHUYECKUMHU YCTPONCTBAMHU, JJIsi COXPAHEHUS 3I0POBBS U COOIIIOICHUS
HOPM JKOJIOTUYECKOTO TOBEJICHUS B OKPYXKAIOIIEH cpelie

11.19

PaGoTtars B rpynme ¢ BBIIOJHEHHEM DA3JIMYHBIX COLMAIBHBIX DPOJIEH,
IUIAHUPOBATh pabOTy IPYMIIbI, PAMOHAIBHO PacHpeneaTh 00A3aHHOCTH
U IJJAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO
OLICHMBAaTh BKJIAJ KaKJIOr0 M3 YYAaCTHUKOB TIpPYIIbl B PpELICHUE
paccMaTpuBaeMoi poOIeMbl




10 KJIACC

IMPOBEPSEMBIE DJIEMEHTbBI COAEP KAHUS

Kon
pasneia

Koa nposepsiemoro
3J1eMEHTa

HpOBepﬂeMbIe IJIEMEHTLI COAECPKAHUA

OU3NKA 1 METOJbI HAYYHOI'O [TIO3HAHN A

1.1

dusmnka — Hayka o npupone. Hayunsle MeTozsl
[IO3HAHUS OKPYXKaIOILEro MHpa. Ponb
9KCHEPUMEHTa U TEOPUM B IPOLIECCE IO3HAHMS
IPUPOBl. DKCIEPUMEHT B (PH3UKE

1.2

MogenupoBanue  (QU3MYECKUX  SABICHHA |
npoueccoB. Hayunsle rumore3pl. ®Pusmueckue
3aKOHBl W TeOopuH. [paHMIIBI MPUMEHUMOCTH
¢u3MUECKNX 3aKOHOB. [IpMHIMI COOTBETCTBUSL.
Pore uw wmecro ¢usukun B (QopMHUpPOBaHUH
COBPEMCHHOW HAy4YHOW KapTUHBI MHpa, B
NPaKTUYECKOH IS TEITbHOCTH JIIOACH

MEXAHHUKA

###HPartH#H#KMTHEMATUKA

2.1.1

Mexanuueckoe JBukKeHHE. OTHOCUTEIBHOCTD
MEXaHUYECKOro ABMkeHMs. Cucrema oTcuéra.
Tpaekropus

Ilepememienue, cKOpocTb (CpedHsisli CKOPOCTb,
MTHOBEHHasl CKOpOCTb) U yCKOpeHue
MaTEepUAJIbHOM TOYKH, HX IPOCKLUUH HA OCH
cucTeMbl KoopauHar. Cllo)KeHUEe NEepeMENICHUN U
CJIO’)KEHUE CKOPOCTEN

PaBrOMEpHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBHKECHUE. I'paduku
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHUS,
INyTH U IEpEMELICHUS MaTepUaIbHONM TOYKH OT
BPEMEHH

2.1

CBoOoaHoe majienue. Y CKopeHue CBOOOIHOTO
majgcHus

KpuBonuneiinoe JBHOKEHHE. PaBHOoMepHOE
JIBH)KEHUE MATEPUATBHON TOYKH MO OKPYXKHOCTH.
YrnoBas CKOpOCTb, TMHEWHAsA CKOpOCTh. [lepuon u
yacToTa. [{eHTpocTpeMHUTENbHOE YCKOPEHNE

TexHuueckue ycTpoucCTBa: CIHIAOMETP, TBHKECHUE
CHApsJIOB, LIEMHBIE U PEMEHHBIE NTIEpeIayn

[Ipaktuyeckue pabotel. Mi3MepeHrne MrHOBEHHOM
ckopocTH. MccmenoBaHue COOTHOLIEHUS MEXKIY
MyTSMH, IIPONICHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE PABHBIE IPOMEKYTKH BPEMEHU
IIpM PaBHOYCKOPEHHOM JBM)XECHMM C HadalbHOMN
CKOPOCTBIO, PaBHOM HyImw. V3yueHne IBHKEHMS
1IapuKa B BSI3KOM KMIKOCTH. V3ydeHne qBUKEHUS
Tesa, OPOIIEHHOT0 TOPU30HTAILHO

2.2

###HPar### ITHAMUKA




221

IIpuHnun ortHocutensHocTH ['anmunes. Ilepsbiit
3akoH HproToHa. IHepImaabHble CUCTEMBI OTCUETA

22.2

Macca tena. Cuna. [IpuHIun cynepno3uimu cui

223

Bropoii 3akon HproToHa 1151 MaTepuanibHOM TOYKH
B uHepuuanbHoi cucreme orcuéra (MCO). Tperuit
3akoH HpIOTOHA /17151 MaTepHalIbHBIX TOYEK

224

3akoH BceMHpPHOTo TAroTeHus. Cuma TKECTH.
ITepBast KocMu4ecKasi CKOpocTh. Bec Tena

225

Cuiia ynpyroctu. 3akoH ['yka

22.6

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHHUS ¥ cuita TpeHus nokost. Koagounment
Tpenusi. Cuia conpoTUBICHUS IPH ABMKEHUH TeJa
B JKMJIKOCTHU MJIM T'a3e

227

[MocrynatensHoe ¥ BpamateilbHOE JBHXKCHUEC
a0COJIIOTHO TBEPOTO TeJa

2.2.8

MOMEHT CuJIbl OTHOCHUTEJIBHO OCH BpalICHUS.
IInedo cunel. YcioBus paBHOBECHS TBEPAOTO Teya
B UCO

229

Texunueckue YCTPOMCTBA: MOAIIUITHUKU,
JIBUYKEHHUE UCKYCCTBEHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue paboTel. HM3yuyeHuwe IBUKECHUS
Opycka 10 HaKJIOHHOM IIJIOCKOCTH IOJ| JeHCTBHEM
HECKOJIbKUX cuil. MccnenoBanre 3aBUCHMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOMMX B JIehOPMUPYEMOM
IpYyXKHHE U PE3UHOBOM 00pasIle, OT BEIMYUHBI UX
nepopmanuu. Mcenenosanue ycioBuii paBHOBECHSI
TBEPJOTO TeJla, UMEIOIIETO OCh BpalleHUs

2.3

##H#Par###3AKOHDBI COXPAHEHNA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MarepuaibHbIX TO4YeK. Mmmynasc cuibl U
M3MEHEHHUE UMITYJIbCa Tea
232 3akoH coxpanenust umiynbca B MCO. PeaktuBHOe
o JBUJKCHUE
233 Pabota cuibl
234 MomHOCTb CUJIBI
235 Kunernueckass »Hepruss MaTepHaIbHOM TOYKHU.
o Teopemao KMHETHYECKOW SHEPTUU
[loTenunanpHas SHEprusl. [TorennuanbHas
236 SHEeprusi ympyro naehOopMUPOBAHHON MPYKUHBI.
e [loTenunanpHas DHEPrus Tena BOJU3U
TTOBEPXHOCTH 3eMIIN
[loTeHumanpHple W HEMOTEHIHMAIbHBIE  CHUIIBL.
237 CBs3b  pa0OThl  HENOTEHUMAIbHBIX CHI C
e W3MEHEHUEM MEXAHUYECKOM SHEPIHMM CHUCTEMBI
TeNl. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPIHH
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS




TexHudeckue yCTpOMCTBA: JBHXKCHHE  PAKeT,

2.3.9 N .
BOJOMET, KOTIep, MPY>KUHHBIN MHUCTOJIET
[Ipaktnueckue  pabotel.  M3ydeHue  CBs3HM
23.10 CKOpPOCTEM  Teln  Hpu  HEYIpyroM  yjape.

I/ICCJ'Ie,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C U'BMCHCHHUECM
MEXaHUYEeCKOM OHCPI'vU TCJIa

MOJIEKVYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

##H#Par##OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.1.1

OcHOBHBIC MOJIOKEHUSI MOJICKYJISIPHO-
KUHETHYECKON TeopHu. BpoyHOBCKOe JBMKEHHE.
Huddysus. Xapakrep JIBYKEHUS u
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

Mojenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPIBIX
Tell U OOBSICHEHHE CBOMICTB BEIIECTBAa HAa OCHOBE
ITUX MoJelel

Macca  momekyn.  KonmdectBo — BelecTBa.
[TocTostnnass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€
u3mepenue. [lkana remneparyp Llenscus

MOI[CJ'IB HACAJIbHOI'O I'asa. OcHOBHOE YpaBHCHHC
MOJICKyJI?IpHO-KI/IHeTI/I'-ICCKOI\/JI TCOpHUU HACAIIBHOIO
rasa

AOcomioTHas Temmeparypa Kak Mepa CpeaHei
KMHETHYECKOM HSHEPruu TEIUIOBOTO  JIBHXKCHHS
yactuil rasza. [llkana remneparyp KenbBuna

VYpaBuenne Knaneiipona — MenzaeneeBa. 3akoH
JlanpToHa

I"a30BbIe 3ak0HBI. 30mpOLIECCHI B HICAIBHOM Ta3e
C MMOCTOSIHHBIM KOJIMYE€CTBOM BELIECTBA: U30TEPMa,
M30X0pa, n3obapa

TexHn4eckue ycTpoicTBa: TepMOMETp, bapoMeTp

3.1.10

[IpakTnueckne pabotel. M3mepeHune Macchl
BO3JlyXa B KiIacCcHOM KomHare. MccinemoBanue
3aBUCUMOCTH MCXKAY MNapaMEeTpaMu COCTOSAHHA
pa3peKEHHOrOo ras3a

3.2

OCHOBbI TEPMOJINMHAMMKN

3.2.1

TepmonuHamMudeckas  cucremMa.  BHYTpeHHSS
3HepFH${ TepMO}IHHaMH‘-IeCKOfI CHUCTCMBI u
CcocoObl €€ N3MEHEHUS

322

KomnyectBo Temnorsl u pabora. BryTpeHH:S
SHEprus 0JIHOATOMHOI'O WJEAIbHOIO Ta3a

323

Buant TEeIJIoTepeIavn: TETJIOMPOBOAHOCTb,
KOHBEKLIUSI, u3MydyeHue. TemnoémMKocTy —Tena.
VnaenrHas TEMIOEMKOCTH BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IPU TEIJIoNepe1aye
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IlepBbii 3axk0H TepMOoauHaMUKHU. lIpumenenue
IIEPBOTr0 3aKOHA TEPMOJMHAMHUKH K H30IIPOLIECCaM.
I'paduueckas uHTEpHIpeTaIs paboThI raza

325

TeroBble  MamuHbl.  [IpuHIUMOBL  OeHCTBUSA
TeIJIOBBIX MamuH. [IpeoOpa3oBaHusi >HEpruu B
TEIUIOBBIX MamuHaxX. Koaddumment mnone3noro
nevictBust (mamee — KIIJ[) TemoBoi MarivHbI.
IMuxn Kapno u ero KIIJ{

3.2.6

Bropoii 3akoH TepmoguHamukd. HeoOpatuMocTh
npolueccoB B Ipupoje. TemnoBele IBHUratesiu.
DKosornyeckre npooIeMbl TEIIO3HEPTETHKH

3.2.7

TexHuueckue YCTPOMCTBA: JBUTaTeIIb
BHYTPEHHEI0 CropaHus, OBITOBOM XOJOAMJIBHUK,
KOHJIULIUOHEP

3.2.8

[IpakTuueckue pabotbl. M3mepenue yaenbHOI
TEIUIOEMKOCTHU

##HPar###AI'PEI’ATHBIE COCTOSHWA BEHHIECBA. ®A30BbIE

[NEPEXO/IbI

[MapooOpa3zoBanue u KoHIeHcanus. Mcnapenue u

3.3.1 KUIMIEHUE. YJelbHas TemioTa MapooOpa3oBaHMUs.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUSI OT J1aBJICHUS

339 AOcomoTHasT U OTHOCUTENbHAsi  BJIAXKHOCTb
BO31yxa. HacellieHHbIi nap
Teépnoe teno. Kpucrammmueckue u amopdHbie

333 Tena. AHM30TPONHUSI CBOMCTB KpucTaiioB. JKuakue

33 Kkpuctajibl. COBpeMEHHbIE MAaTEpHAJIb

334 [InaBneHue u Kpucramusanus. Y 1eiabHas TEIioTa
iaBneHus. CyOaumanus

3.3.5 YpaBHeHHE TEIJIOBOTO OasaHca
TexHudyeckue  yCTpOMCTBA:  TUIPOMETP U

336 IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTHH
MOJIyYE€HUSI COBPEMEHHBIX MAaTepuajioB, B TOM
4KCJIe HAHOMATEPHUAIIOB, U HAHOTEXHOJIOTUHU

337 IIpaktuyeckue paboThl. V3MepeHue BIaXHOCTH
BO31yXa

4 OJIEKTPOAMMTHAMUKA
###Par###IJIEKTPOCTATUKA

411 DneKTpu3anusa Teju. JJeKTpudeckuil 3apsia. JlBa
BH/JIA DJIEKTPUYECKHX 3apsI0B

4.1.2 [IpoBOAHMKH, AUDIEKTPUKHU U MOJIYIPOBOJHUKH

4.1 4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.14 Bsaumonerictaue 3apsinoB. 3akoH Kynona
DneKTpuueckoe oJe. HarmpsxénnocTs

4.1.5 3NEeKTpUYecKoro mnois. [IpuHnun cynepnosunuu.

JInaun HaHp}I)KéHHOCTI/I QJICKTPHUICCKOI'O ITOJIA




PaGorta cua  3IEKTPOCTATHYECKOTO  MOJIS.

4.1.6
TTorennuan. PasHOCTE MOTEHITNAIOB
[IpoBOogHMKKM W JUAIEKTPUKUA B IOCTOSHHOM
4.1.7 3JIEKTPUYECKOM ToJe. Juanexktpuueckast
IPOHUIIAEMOCTh
DnekTpoéMKkocTh. KoHeHcaTop. D1eKTpoEMKOCTh
4.1.8 IJIOCKOI'0 KOHJAEHCAaTOpa. DHEPrusl 3apsKEHHOrO
KOHJICHCATOpa
Texuuueckue yCTpOiicTBA: 3IEKTPOCKOTI,
41.9 NEKTPOMETP,  DJIEKTPOCTAaTHYECKas  3allluTa,
o 3a3eMJICHHE  DJIEKTPONPUOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
41.10 [IpakTueckue paboTHL. Nsmepenue

SHCKTpOéMKOCTI/I KOHZICHCATOPa

4.2

##HPartHH#TIOCTOSHHBIN DJIEKTPUYECKUIM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

YcenoBus CYILIECTBOBAHUS HOCTOSIHHOT'O
3JIEKTpUYEeCKOro Toka. Mcrounuku Ttoka. Cuna
TOoKa. [IoCTOAHHBIA TOK

4.2.2

Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

DNEeKTpUYECKOe  CONPOTHUBIEHUE.  YJENbHOE
COINPOTHBIICHUE BEIIECTBA

4.2.4

HOCHGHOB&TGHLHOG, mapaujiejJibHOC, CMCIIAHHOC
COCIMHCHHUEC ITPOBOJHUKOB

4.2.5

PabGora snextpuyeckoro Toka. 3akoH [[xoyms —
Jlenna

4.2.6

MOIIHOCTB QJICKTPHUYICCKOI'O TOKA

4.2.7

anekTpoaBKymas cwia (manee — DJC) wu
BHYTpEHHEE COIPOTUBIICHUE WCTOYHHUKA TOKA.
3akon Oma g TONHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3aMbIkanne

4.2.8

DNeKTpOHHasl MPOBOJUMOCTh TBEPABIX METAJIOB.
3aBUCHUMOCTb ~ COIIPOTUBIIEHHS  METaUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX ITYYKOB

4.2.10

[MonmynpoBonHuku. CoOcTBEeHHass M IpUMEcCHas
MIPOBOAMMOCTh MOJIYNPOBOAHUKOB. CBoiicTBa p-n
nepexoza. I[loaynpoBoHUKOBBIE TPUOOPEI

4.2.11

DNEeKTPUUYECKUI TOK B 3JIEKTPOJIUTAX.
DJIEKTPOJIMTUYECKAS] TUCCOIUALINS. DIIEKTPOIIN3

4.2.12

DIIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U
HECAMOCTOSITENIbHBIA pa3psia. Pa3znuuHbie TUIBI
CaMOCTOATENIbHOTO pa3pana. Monuus. [Inazma

4.2.13

Texnuueckne YCTPOMCTBA: aMIiepmerp,
BOJIBTMETD, peocrar, HUCTOYHUKHU TOKA,




AJIEKTPOHArpEBATENIbHbIE npudopHI,
3EKTPOOCBETUTENbHBIE MPUOOPBI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIH 11O/, TEPMUCTOPHI U
(hOTOpEe3UCTOPhl,  MOJYHNPOBOJHUKOBBI  AHOJ,
rajlbBaHMKa

[IpakTuyeckne paboThl. V3ydeHHe CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC wucTOYHMKAa TOKa U €ro
BHYTpEHHEro  comportuBieHus.  HaOmionenue
JIEKTPOJIN3A
11 KJIACC
Kon Koanposepsiemoro
i | Do IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
4 OJIEKTPOAMMHAMUKA
#H##Part#HH#MATHUTHOE TIOJIE. OJIEKTPOMAI'HUTHA A MHAYKIMA
431 [TocrossHHBIE MarHUTBHL. B3anmoneiicteue
MOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHuTHOM UHAYKIIUU.
432 [Ipunnun cynepno3uuuu. JIMHMM MarHUTHOU
WHIYKIUU. Kaptuna  nuHwmit MAarduTHOU
WHYKIIAHY TIOJIsI TOCTOSIHHBIX MarHUTOB
MaruutHo€e noJsie IpoBOAHUKA ¢ TOKOM. KapTtuna
JUHUI MOJS UIMHHOTO MPSMOTO MPOBOJHUKA U
433 3aMKHYTOT'O KOJIbIIEBOTO IPOBOJAHMKA, KATYILIKH C
TokoM. OmbiT  Opcrena.  Bzanmopelictue
IIPOBOJAHHUKOB C TOKOM
434 Cuna Amnepa, €€ MOJlyJIb U HalIPaBJIEHUE
Cuna JlopeHua, e€ MoOAylnb M HalpaBliEHUE.
4.3.5 JBr>keHue 3apsKEHHOM YacTULBI B OJHOPOJIHOM
4.3 MarHuTHOM mojie. PaGota cusl Jlopenria
4.3.6 SIBNeHHE AIEKTPOMArHUTHOM MHAYKIIUH
4.3.7 [ToTOk BeKTOpa MArHUTHOM MHAYKLUU
43.8 OJC wuHaykuuu. 3aKOH DSJIEKTPOMarHUTHON
nHaykiuu Papanes
Buxpesoe snekrpuueckoe nose. IC unayKImu
439 B IPOBOJHHUKE, IBUXKYILIEMCS ITOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [TpaBuno Jlenna
43.11 NunyktuBHOCTE. SBNenune camonnaykuun. IJ1C
CaMOMHIYKIIUU
4.3.12 OHeprusi MarHUTHOT'O NOJIS1 KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE IOJIe
43.14 TexHnueckue YCTPOMCTBA: IIOCTOSIHHbIE

MAarHuThbl, SJICKTPOMAIHUTHBI, JJICKTPOABUTATCIIb,




5.1

YCKOPUTCIN QJICMCHTAPHBIX HaCTHII,
HHIAYKOHWOHHAs I1€Yb

4.3.15

[IpakTnueckue paboThl. M3ydyeHune MarHMUTHOTO
IOJIS1 KATYLIKKU ¢ TOKOM. MccnenoBanue nencTBus
IIOCTOSIHHOTO MAarHUTa Ha pPAaMKy C TOKOM.
UccnenoBanue  ABIEHUS  JIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHUA 1 BOJIHBI

##H#PartHHHMEXAHUYECKHUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

5.1.3

5.14

KoneobarensHas cUcTEMA. CBoOoHBIE
KoseOaHusl. lapmonnueckue KoJIeOaHusl.
[Tepron, yactoTa, aMIIuTy1a ¥ (asza KoJieOaHmi

IIpy>xuHHBII MasTHUK. Maremarnueckuit
MAasiTHUK

VYpaBHeHue TapMOHHYECKHUX KoJieOaHuH.
Kunematnyeckoen JIuHAMHUYECKOE OIHUCAHUE
K0J1e0aTeIbHOTO ABM)KEHUS

[IpeBpamieHre SHEPrHUU IpPH TAPMOHUYECKHX
Konebanusax. CBsA3p aMIUTUTYABI KOJIeOaHUi
UCXOJJHOM BEIWYHMHBI C aMIUTUTYJaMU KoJieOaHui
€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebaTenbHblit KOHTYD. CBobonHBIC
DJICKTPOMArHUTHBIE KOJICOAHUST B HJCATHLHOM
KOJIOATEeIbHOM KOHTYpe. AHAIOTHUS MEXIy
MEXaHUYCCKUMHU u AJIEKTPOMATrHUTHBIMU
konebanusimu. @opmyna Tomcona

5.1.6

5.1.7

3aKOH COXpaHEHUS DHHEPrMM B HJICATBHOM
KoJ1e0aTeIbHOM KOHTYpe
BoiHyX7€eHHBIE ~ MeXaHMYecKHe  KoJeOaHus.

Pe3onanc. Pe3onancHas KpuBasi. BI)IHy)K)ICHHBIe
SJICKTPOMArduTHBIC KOJICOaHHS.

5.1.8

5.1.9

5.1.10

IlepemeHHBII TOK. CunycouanbHbIN
IIEPEMEHHBIN TOK.

MOoMmHOCTh MEPEMEHHOTO TOKa. AMILTUTYIHOE U
JICUCTBYIOIIEE  3HAYEHUWE CHJIBI  TOKa W
HaIpsKEHUs

Tpanchopmarop. IlpomsBoacTBo, mepenada u
notpebaeHue ANEKTPUYECKOMN SHEPIrUU.
OKOJIOTUYECKUE PHUCKUM TpU  MPOU3BOJICTBE
ANEKTPUYECKOMN JHEPIuu. KynbTypa
HCIIOJIb30BaHUS AIEKTPOIHEPTUU B
MOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKUI 3BOHOK, JTMHUU JIEKTporepeiad

[TpakTiueckue paboTBI. HccnenoBanue
3aBUCHUMOCTH TepuoJia MaJlbIX KojeOaHui rpysa
HAa HHUTU OT J/UIMHBI HUTH M Macchl TIpys3a.
HccnenoBaHue INEpEMEHHOIO TOKAa B LENU W3




MOCJIEIOBATEIbHO COEAMHEHHBIX KOHIEHCATOpa,
KaTYILIKH U Pe3ucTopa

5.2

53

#HPartH#MEXAHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHunueckue BOJIHBI, YCIIOBUS
pacnpocTpaHeHusI. [Mepuop. CkopocTb
pacrpocTpaHeHHs W JUTHHA BOJHBI. [lomepednbie
1 IPOJO0JIbHBIC BOJIHBI

522

523

###Par###  Uarepdepenuus wu  nudpakuus
MEXaHWYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
Bricora Tona. TemOp 3ByKa

524

DJeKTPOMarHUTHbIE BOJIHBL. Y CIIOBUS U3TyUCHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anmHas opueHTamms
BeKTOpOB E, B 1 v B 2JIeKTpOMarHuTHOW BOJIHE B
BaKyyMe

5.2.5

5.2.6

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
MIpPEJIOMJIEHUE, nonspuzanus,  audpaxmus,
uHTepdepeHus. CKOPOCTh 3IEKTPOMArHUTHBIX
BOJIH

[[Tkana snexTpoMarHuTHBIX BOJIH. [IpuMeHeHune
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I pPaaruoCBiA3n n TCICBUACHUS.
Panuonokanus. D1eKTpoOMarHuTHOE 3arps3HEHUE
OKPYXAaIOIEH Cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBas JHAarHOCTUKA B
TEXHUKE W MEAUIMHE, paaap, paJiuonpHUEMHUK,
TEeJIeBU30D, aHTeHHa, TenedoH, CBU-neup

###H#Par#H##OII TUKA

5.3.1

5.3.2

[IpsMonuHENHOE pacnpoCTpaHEHHE CBETa B
oaHOpoHOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHMs CBETA.
ITocTpoeHne n300paxeHuii B IOCKOM 3epKaje

533

534

[Tpenomnenue cBera. 3aKOHBI MPEIOMIIECHUS
cBeTa. AOCOIIOTHBIN NTOKa3aTeNb MPEIOMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbii
YTOJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcust cBeta. CHoXHBIIM cocTaB 0enoro
cBera. [[Ber

5.3.6

5.3.7

Cobwuparorue U paccenBaroniue JTUH3bL. TOHKas
nuH3a. POKYCHOE PACCTOSTHUE U ONTHUYECKas CUIIa
ToHKOM JnuH3bL. [locTpoeHne wuzoOpakeHUN B
COOMpAIONIMX W PAacCeMBAIOIIUX  JIMH3aX.
dopMyIia TOHKOH JINH3BL. Y BETUYECHHUE, TaBAEMOE
JIMH30U

Hpeﬂenm NPpUMCHUMOCTH T COMCTqueCKOﬁ
OIITUKHU




5.3.8

5.39

Wutepdepenius CBeTa. KorepenrtHnsie
WCTOYHHKH. Y CIIOBHsI HaONIOCHNSI MaKCUMYMOB
U MHUHMUMYMOB B MHTEP(HEPEHIIMOHHONW KapTHHE
OT JIByX CHH(a3HBIX KOT€PEHTHBIX UICTOYHHKOB
Hudpakuus csera. [[udpaknuonnas pemeéTka.
VYcnoBue HaOMIONEHUS TJIaBHBIX MAaKCHMYMOB
Opy TAJCHUM MOHOXPOMAaTHYECKOrO CBETa Ha
JU(PPAKIUOHHYIO PEIIETKY

5.3.10

ITonstpusanus ceera

5.3.11

5.3.12

TexHudyeckue  yCTpOMCTBA:  OYKM,  JIyIa,
¢doroanmnapar, ITPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs OITHKA,
JU(pPaKLMOHHAS PEIETKA, MOJISPOU]

[TpakTnueckue paboThl. M3Mepenue mnokaszaresns
MIPEJIOMIICHUSI. Uccnenoanue CBOWCTB
n3o0paxeHuit B tuH3ax. Habmoaenue nucnepeuu
CBeTa

RJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['panuip! MIPUMEHHUMOCTH KJIaCCHYECKOMN
MEXAaHUKH. [TocTynatet TEOpPUHU
OTHOCUTEJIbHOCTH: HWHBAPUAHTHOCTH  MOJYJIS
CKOPOCTH  CBETa B  Bakyyme, IPHUHIHUII
OTHOCHUTEIIBHOCTH DHHINTEHHA

OTHOCHUTENLHOCTD OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPCMCHHU U COKpPAIICHUC OJIMHBI

6.3

DHeprusi U UMITYJILC CBOOOTHON YaCTHUIIBI

6.4

Cesi3p  Macchl C DJHEprueili U UMIYJIbCOM
CBOOOJTHOW YacCTHUIIbl. DHEPIUsl OKOsI CBOOOTHON
YaCTHUILIbI

7.1

7.2

KBAHTOBAS ®U31KA

##HH#PartH#JIEMEHTHI KBAHTOBOM OIITUKU

7.1.1

7.1.2

@otonbl. dDopmyna IlmaHka cCBA3M BHEPruu
¢oTOHA C ero 4acToTol. DHEpPrusi U UMIYJIbC
dotoHa

OtkpbiTHE UM uccienoBaHue  (oTtodddexra.
Omnpitel A.I'. CtoneroBa. 3akonsl potorddexra

7.1.3
7.1.4

VpaBHenue OiHmrTeHa s Gotorddekra.
«Kpacnas rpanuna» gorosdppexra

Hasnenue cera. Onbitel [1.H. JIeGeneBa

7.1.5

XuMHUIecKoe JeHCTBHE CBETa

7.1.6

7.2.1

Texanveckue yCTpOICTBA: (hOTORIEMEHT,
dboTogaTuuk, comHeHas OaTtapesi, CBETOAHO/]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopna
10 MCCJIETOBAHUIO CTPOEHUS aTOMa.
[I;manerapHast MOJENb aTOMA




7.2.2

7.2.3

7.2.4

IToctynarel bopa. M3nydeHue u mornoiieHue
(OTOHOB NpH MEPEXO]E aTOMa C OJHOTO YPOBHS
SHepruu Ha Apyroil. Buael cnekrtpoB. Crektp
YPOBHEH 3HEPIHH aTOMa BOAOPOJa

BosHoBbie cBoiicTBa yactuu. Bonubl ne bpois.
KopnyckyisipHO-BOJIHOBOM yallu3M.
Judpakius 3JeKTpOHOB Ha KpUCTAJLIAX

CroHTaHHOE ¥  BBIHYXJICHHOE H3IIydCHHE.
YCTpoiicTBO M IPUHIIKI Pa0OTHI JT1a3epa

7.2.5

7.2.6

TexHu4eckre yCTporuCTBa: CIIEKTPAIbHbIN aHAIU3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTED

[TpakTuueckue paboTHI. Hab6monenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOIIOICHUS u pETHCTpaLUN
AJIEMEHTapHBIX YaCTHUII

7.3.2

OTKpbITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdbopna mo  ompemeneHuro  cocTaBa
paguoakTuBHOTO M3NmydeHus. CBoiicTBa anbda-,
Oera-, raMma-u3J1y4deHusl. Bnusinue
PaIMOAKTUBHOCTH HA )KUBBIE OPTaHU3MBbI

7.3.3

OtkpeiTHe TpoTOHa W HeWTpoHa. HykiioHHas
mojenb siapa ['eitsenOepra — MBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

Anbda-pacniaz. DNEKTPOHHBIM U MO3UTPOHHBIN
Oera-pacma. lNamma-usnydenue. 3aKkoH
paIMoaKTUBHOTO pacrajia

7.3.5

DHeprust CBsI3U HYKJIOHOB B sJipe. SIepHble CUIIbI.
Hedext maccsl sapa

7.3.6

SAnepHble peakuuu. JleJIeHHE U CUHTE3 sIIEp

7.3.7

Anepubii  peaktop. TepMosiaepHBId  CHHTE3.
[TpoGnembl 1 TepCIeKTUBBI ACPHON SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTEeTUKU

7.3.8

7.3.9

OnemeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
dyHaMeHTaIbHbIE B3aUMOACHCTBUS
TexHuueckue yCTpoilcTBa: HO3UMETp, Kamepa
BunbcoHa, siaepHblil peakTop, aToMHasi 6omba

7.3.10

[TpakTuyeckue paboTsl. VccrnemoBaHue TpPEeKoOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

8.3

Bun 3Bé3nHoro neba. Co3Be3aus, sipkue 3BE3IbI,
IUTAHETHI, UX BUJIMMOE JBHIKEHUE

Conneunas cucreMa. [InmaHeTsl 3eMHOW TPYIIIHL.
HJ’IaHeTLI-FI/Il"aHTI)I n ux CHYTHI/IKI/I, KapJ'II/IKOBBIe
miaHeTbl. Mansle Tena COJHEYHOM CHCTEMBI

Connue, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH




8.4

NcTtounuk sHeprun CosiHIA U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMImeparypa, 10,9
B3aMMOCBs3b. J(MarpaMma «CreKTpajJbHbIA KJIacC
— CBETHUMOCTDY. 3BE3 bl [JIaBHOU
IOCIICIOBATEIILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTBY» JUTSE 3BE3] IJIaBHOM
IIOCJIEIOBATEILHOCTH

8.6

8.7

8.8

8.9

#H#Part#H##BHyTpeHHee CTPOEHHE 3BE3 L.
CoBpemeHHbIE IpeCTaBICHUS 0
IPOUCXOXKACHUU U 3Boitonuu CosHua U 3BE3N.
OTansl )KU3HU 3BE3]

Muineunsiit [1yTe — Hamia ["anaktuka. CnupaibHas
cTpykrypa [amaktuku, pacnpeneneHue 3BE3N,
raza u neutd. [lonoxxenue u aBmxenue CoiHIa B
lanmaktuke. [Tnockas " chepuueckas
nojicucTemMsl ['anakTuku

Tunel ramaktuk. PanuoramakTuku M KBas3apsbl.
YépHble IBIPHI B siApax ralakTHK

Bcenennas. Pacmmpenue Bcenennoi. 3akoH
Xab06ma. Pazberanue ranaktuk. Bozpact u paguyc
Bcenennoii, Teopus bomnbiioro B3peiBa. Mojenb
«ropsuer BeeneHHOWY. PenukroBoe usinydeHue

8.10

MacrabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnnie POoOJIEMBI
aCTPOHOMUU




[TPOBEPAEMBIE HA EI'S 10 ®U3UKE TPEBOBAHMUSI K PE3YJIbTATAM
OCBOEHHUSA OCHOBHOU OBPA3OBATEJIbBHOU ITPOI'PAMMBbI CPEJHET' O

OBLIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K NIPeAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaAMMBbI CPeIHEro
TpeOoBaHus o01mero odpasoBanust

1

CdopMUpoOBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUECKHUE SIBICHUS
(mpotiecchbl) U OOBSCHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenne ocHoBomosararomuMu - (pU3MYECKMMM IOHATUSAMH U
BEJIMYMHAMH, XapaAKTEPU3YIOIMIMMHU (PU3NUECKHE TPOLIECCHI

CdopMUpOBaHHOCTh yMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISIpHOM  (U3MKM M TEepMOJUHAMUKH,
AIIEKTPOAMHAMUKY, KBAHTOBON (DM3WKU JUIS aHajdu3a U OOBSCHEHUS
ABJICHUN MUKPOMMpA, MAaKpOMHpa U MEramMpa, pasjinyaTbh yCIOBHS
(rpaHuUIBl, 00TACTH ) MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB, TOHUMATh
BCeOOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCTIOJIb30BaHUSI YAaCTHBIX 3aKOHOB; AaHAIM3HPOBATH (UINYECKHE
IIPOLECCHI,  MCIOJb3ysl  OCHOBHBIE  IIOJIOKEHHWS, 3aKOHBI U
3aKOHOMEPHOCTH

ChopMupOBaHHOCTh YMEHMS pa3ziavyaTh YCIOBUS HPUMEHMMOCTU
Mojienieil GU3NIECKUX TEIl U MPOLECCOB (SIBICHHIA)

ChopMupoBaHHOCTH YMEHHS pemaTh pacu€THBIE 3aJadyd C SIBHO
3aJJaHHOW W HEesIBHO 3aJaHHOM (hHU3HUECKON MOJIeIbI0: HA OCHOBAaHUU
aHaM3a YCIIOBUS BBIOMpaTh (DU3MYECKHE MOJENH, OTBEYaIoIIne
TpeOoBaHUSIM 3a71a4H, IIPUMEHSTH bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTHM ¥  IOCTYJNarbl  (U3UYECKUX TEOpUH  IpHU
UCIIOJIb30BAHUHM  MAaT€MaTHUYeCKUMX METOAOB  pelIeHus  3ajad,
IIPOBOJUTH  PAcUy€Tbl HA OCHOBAaHUM MMEIOIIUXCSA JAHHBIX,
AQHAJIU3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOMBI PELICHUSA C
Y4ETOM ITOJTYYEHHBIX PE3YJITATOB

Pemarp kauecTBeHHBIE 331a4H, TpeOyrOIIMEe IPUMEHEHNS 3HAaHUH U3
pasHBIX Pa3JeNIOB LIKOJBHOIO Kypca (U3MKH, a TakKe MHTerpaluu
3HaHUH W3 JPYrHuX MpEeAMETOB €CTECTBEHHOHAYYHOIO IIMKJIa:
BBICTPAauBaTh JIOTHYECKYIO IETNOYKY PACCY)KIEHUH C ONOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS

BnageHue  OCHOBHBIMM ~ METOJaMU  HAY4YHOTO  IO3HAHUS,
UCMOJNb3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMble M KOCBEHHBIE
u3MepeHus: (PU3MUECKUX BEIMYMH, BbIOMpas ONTUMAJbHBIA CIIOCOO
W3MEpPEHUS U UCHOJb3Yysl U3BECTHBIE METO/IbI OLICHKU MOIPELIHOCTEN
U3MEpEeHUl, TPOBOAUTH HCCIIEJOBAHUE 3aBHUCUMOCTEH (DU3MUECKUX
BEIMYMH C UCIOJb30BAHUEM TMPSAMBIX HM3MEpPEHHUH, OOBICHATH
MOJIy4YE€HHBIE PE3YNIbTAThI, UCIIOJNIBb3YS (PU3NUECKHE TEOPUU, 3aKOHBI 1
MOHATHS, U JIeaTh BBIBOJIBI; COOIIOIATh MpaBuiia 0€301MacHOro Tpya
IIPU [IPOBEJICHUH UCCIIEI0BAaHUI B paMKaxX yueOHOTo SKCIIEpUMEHTa U
y4eOHO-UCCIEIOBATENIbCKON  JEATENBHOCTH € MCIIOJIb30BAaHHEM
IU(QPOBBIX ~ M3MEPHUTEIBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO
o0opynoBaHus




CdopMuUpoBaHHOCTH YMEHHI  aHAIM3UPOBATH M OIECHUBATH
MOCJEACTBUS  OBITOBOM M IPOHM3BOJICTBCHHON  JEATEIBHOCTH
YeJI0BEKa, CBS3aHHON ¢ (PU3MUECKUMH MpPOIECCaMH, C MO3HUIMN
HKOJIOTHYECKOM 0€30IacHOCTH; MPEACTABICHUH O palHOHAILHOM
OPUPOJIONIONB30BAHUN, a TaKKe PasyMHOM  HCIOJb30BaHHU
JOCTH)KEHUI HAyKd W TEXHOJIOTHH I JalbHCHIIEro pPa3BHTHS
YeJI0BEYECKOTO O0IIECTBA

10

OBnageHne pa3Iu4YHBIME criocobamu paboTbl ¢ uHpOpMaruen
¢Gu3MUecKOro conepKaHUS C  HCIOJb30BAaHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMEHHH KPHUTUYECKOTO
aHaJIM3a U OIICHKHU JIOCTOBEPHOCTH ITOJy4aeMOi HH(POPMALIUH

CopMUpoBaHHOCTb YMEHUN MPUMEHSITh OCHOBOIMOJArarolue
ACTPOHOMHUYECKHE TOHSTHS, TEOPUU W 3aKOHBI JUJIS aHaIu3a WU
00BsicHEeHUS! (PU3UUYECKUX MPOIIECCOB, MPOUCXOAAIINX Ha 3BE3/1aX, B
3BE3/IHBIX CHUCTEMax, B MEXTaJJaKTUYECKON cpefe; JBIKECHUS
HeOECHBIX TeJ, IBOJIIONNHU 3BE3 U BeenenHoii




INEPEYEHD 3JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBIX HA EI'J ITO

Kon
pasjaena/re
MbI

1.1

Kon
3JIEMEHTA

1.1.1

PU3UKE

HpOBepﬂeMLlﬁ 3JIEMEHT COACPKaHUSA

MEXAHHWKA
KMHEMATHUKA

MexaHnueckoe JIIBIOKEHUE. OTHOCHUTENBLHOCTH
MexaHnyeckoro aBmxeHus. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

TpacKTop!

Eé pamiyc-BeKTop:
P(e)=(xle) ye) =(0)),
TpaeKTopI,

TiepeMelIeHie: /
Ar=r(t))-r(t)=r-n= ¥

= (Ax, Ay, A7),

Iy TE.
CroxeHIe IepeMelleHHil:

A =40y + A,

1.1.3

CxopocTb MaTepHUaIbHOW TOUKHU:

Ax .
v, =—/| =X/, aHAIIOTIYHO v, =)/, U.=Z/.
r—=0

CrokeHIle CKOpocTeil: o, =0, + 0, .

Brrunciienne nepeMenieHus 1 myTu MaTepualibHOM
TOYKH IPU NPAMOJIUHENHOM JIBUKEHUH BIOJIb OCU X
10 rpaduKy 3aBUCUMOCTH Vx(t)

3 . AD ,
VekopeHie MaTepHalsHoil TOIKII: d = A—L =p/= [a_ ..
[ li—o o

Au,
a =

v

= M_.QZ(UTJJ ', aHATOTIIIHO a, = (v, ). a.=(v.).

1.1.5

PaBHOMepHOC HpHMOHHHeﬁHOC JABHKCHUC!




1.1.6

x(t) = xg + vy,t
Uy (t) — vo, = const
PaBHOYCKOpEHHOE MPSIMOIMHEHHOE IBUKCHHUE:

Hl_i'

x(t)=x, +y,t+

v (t)=v, +at

a, = const

2 rl

- - - ‘) - W
by, — 4, =24, ["'2 J’]]

b+,
]._.[IJII IBILKCHIII B OTHOM HAIIPABICHIH IIYVIE S = 1 <

e

1.1.7

CBoOogHOE majeHue. YCKOpeHHe CBOOOIHOTO
naJIcHusl.

Vi

Yo a

o Xo X
JBuxeHue Tena, OpPOLICHHOIO IOJ YIJIOM 0O K
TOPU30HTY:

[.ﬁ.‘{f} =x; TV, =X tU,cosa-f

P . 2
1\.1'{1*} =¥, t U, +g-‘T =1, +Usina- r—‘ETT

v (t)=uv, =uv,cosa

v (t)=u, +gt=y,sina—gr

g.=0
g =—g=const

KpuBonuHeliHoe nBuxeHue. /[Brmxxenne

MaTepUaIbHOU TOYKHU 10 OKPYKHOCTH.

VrioBas v INHEWHAs! CKOPOCTh TOYKHU:
v = wR

HpI/I PaBHOMCPHOM JABUKCHUU TOYKH 11O OKPYKHOCTH

_27r_2
w= = v

]_[CHTpOCTpeMI/ITCJIBHOG YCKOPCHUC TOYKH:




1.1.9

172

— — 2
e = F = w°R
TTomnnoe YCKOPCHHUC MaTCpHaHBHOﬁ TOYKH

a

Trépnoe Teno. [locTtynarensHoe 1 BpalateibHOE
JIBUOKEHUE TBEPAOTO TeNa

1.2

JTMHAMUKA

1.2.1

Nuepumansubie cucteMbl oTcuérta. I[lepBbIii 3akoH
Herorona. [IpuHnun otHocurensHocTy [anunes

1.2.2

Macca tena. IInmoTHOCTE BelliecTBa:
m

P=7

1.2.3

1.2.4

1.2.5

Cuna. [IpuHIMn cyneprno3uuy CUl:

FpaBﬂoaeﬁCTB = Fl + F2+- .-

Bropoii 3akoH HproToHa: 11 MaTepUalbHOM TOYKH B
HnCco

>
>

Fl = ma1

Ap = FAt
npu

.

F = const

_—{r{

—

£, Fy
Tperuii 3akoH HproTOHA /111 MaTepuanbHbIX TOYEK:

Fiy; = —Fy

1.2.6

1.2.7

3aKkoH BCCMHUPHOI'O TATOTCHUA: CHIIbI IMPUTAKCHHUA

MEXy TOUEUHBIMU MAacCaMU PaBHBI
mym;
F=6G——
R2
Cuna tsoxectu. LleHTp TskecTH Tena. 3aBHCHUMOCTD
CUJIBl TSDKECTH OT BBICOTBI h HaJ MOBEPXHOCTHIO

maHeTsl paguycoM RO:
GMm

(Ry + h)?
Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

mg =

1.2.8

1.2.9

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUs CKOJIbKEHUS:
Fp = uN
Cuia TpeHus TIOKOSI:
E, < uN

Koadduuuent tpenus
JlaBnenue:




S
1.3 CTATHUKA
.
F
1.3.1
MOMEHT CUJIbl OTHOCUTEIBHO OCH BPALLECHUSA:
[M| = Fl, rae | — muie4o cuisl
OTHOCHUTEJIBHO OCH, Mpoxozsumer uepe3 Touky O
NEePHEHANKYIISIPHO PUCYHKY
[lenTp macc Tena. LlenTp Macc cucteMbl
MaTepUalbHBIX TOUEK:
; _ mqri+myry+..
1.3.2 oM. = mi+mo+..
B onHOpOAHOM TOJIE TSIKECTH
(g = const)
(LIeHTp Macc Tesa COBMANAET C €ro LIEHTPOM TSHKECTU
VYcnosus paBHoBecust TBEpHoro tena B UCO:
133 [M;+M,+...=0
|E+Fy+...=0
H#H#HPar##1.
3akoHn [lackans
3.4
H#HH#HPar##H##1. JlaBienue B )kunkocTH, mokosmeiics B CO:
3.5 P = Po + pgh
3akoH Apxumena:
F Apx — _PBBITCCH
H#H##HPar### 1.
3.6 €CJIM TEJIO U KUAKOCTh nokosarca B UCO, Tto
F Apx =pg VBLITCCH
VYcnoBue miiaBaHus Ten
1.4 3AKOHbBI COXPAHEHUA B MEXAHUKE
HNMiynsc MmaTepralbHON TOYKU:
H#H#HPar#H# 1. > >
4.1 p=mv
HEHPari#] NMnynbc cuctemsl Te:
4.2 p :pl +p2+---
3aKOH U3MEHEHHS U COXPAHEHUS UMITYJIbCA:
B UCO
HHHPar#H##1. Ap = A(pl + p2+' ' ) = FlBHeHIHAt + FZBHemHAt+' -
4.3

B UCO , ecu
Ap = A(p; + p+...) =0




€CJIn

- -

FlBHeLuH + FZBHemH+- = O

PeaktuBHOE JABHKCHHUEC

HHHPart ]
4.4

F
AF T

Pabota cuibl Ha MajIOM NEPEMEILEHUN:

;1:|}?'|-|.-j.f'|-c05 o=F,_ -Ax

1.4.5

1.4.6

o F
0}
MOIHOCTD CHITBI:
€CIIN 3a BpeMs

At

At
pa60Ta CHJIBI U3MCHACTCS Ha , TO MOIITHOCTH CHIJIbI

Ad
P=— =F-vu-coso
&f Ar—

Kunernueckast sHEprus MaTepuaibHOM TOUKH:

mv?  p?

E = =
3aKOH U3MEHEHUsI KHHETUYECKOW SHEPTrUu CUCTEMBbI
MmatepuanbHbIX Touek: B MCO AExkun = A1 + A2 + ...

1.4.7

[ToreHmanbHas 3Heprus:
JUIS IOTEHIIMATIBHBIX CUII

A12 = ElHOTeHu - EZHOTeHu_: AE]‘IOTGHH

[ToTeHnuanpHas SHEPTUS MAaTEPUATHLHONM TOUKH B
OJTHOPOJTHOM TI0JI€ TSDKECTHU:
EHOTCHII = mgh




1.5

1.4.8

1.5.1

1.5.2

[ToreHmanpHas 3HEPTUS YIIPYTO
neopMUPOBAHHOTO TEJa:
£ kx?
MOTEHIT 2

3aKOH U3MEHEHUS U COXPAaHEHHsI MEXaHNYECKON
SHEPrUu:

Enex = Esum + Emrez—m-u
B IICO AEyex = Agcex HEMOTEHLL CHI
B IICO AE,:x = 0, €ClIH Agcex menoresmn caz = 0

MEXAHUWYECKHUE KOJIEBAHMA 1 BOJIHBI

["apmoHnueckue KoyiebaHHus MaTepUaIbHOM TOUKH.
Ammumatyna u (dasza konebGanmit. KunemaTtmueckoe
OIHCaHUE:

x(f) = Asin| @t +o, ).

v (1) =x/.

a(=(v,), =—o'x(f) =a +0'x=0,
IJIe X - CMCIICHUE U3 PABHOBECHSL.
JIMHAMUYECKOE OITHCaHHUE:

ma, = —kx,
rae
k = mw?
9TO 3HAYUT, UYTO
FE, = —kx.

OHepreTuyeckoe  ONucaHWe  (3aKOH  COXpaHEHUs
MEXaHUYECKOM SHeprun):

-

mtf_i_i_i'm{m_fﬁi B

2 2 2 2

CBs3b aAMIUTATYbI Kosebanuii CMEIICHUS
MaTepUATbHON TOYKU C aMIUTUTyJaMU KoJjieOaHui eé
CKOPOCTH U YCKOPEHMUS:

Um =04, a_ =o' 4

[lepuox u yactoTa KoJeOaHMIA:




2 1
-T[
T —_—— e —
® v
[lepuon MaJIbIX CBOOOIHBIX KoseOaHuit

MATEMATHYCCKOIO MassiTHHUKA.

T=2:|:JI
E

[lepuon  cBOOOAHBIX  KOJNEOAHMN  TPYKUHHOTO
MasiTHUKA:

Ir'"=2:lLJﬁ—T
k

1.5.3

1.54

Beinyxnennsie xonebanus. Pesonanc. Pe3onancHas
KpUBast

HonepeqHHe U IIPOAOJIbHBIC BOJIHEI. CKOpOCTB

pacrpoCTpaHEeHUS U JUIMHA BOJIHBIL:

v
A=vT =—
v

Wutepdepennst u audpaxiysi BOJIH

1.5.5

3ByK. CKOpOCTh 3ByKa

2.1

2.1.1

2.1.2
2.1.3
2.14
2.1.5

MOJIEKVYJISIPHAA OU3NKA.
TEPMOJNHAMMKA

MOJIEKYJISIPHAS ®U3UKA

Mogenu cTpoeHus Ta30B, KUIAKOCTEN U TBEPABIX TEIL.
[Tycth TepMmoauHamMuueckasi cuctemMa (Tea0) COCTOUT
n3 N OIMHAKOBBIX MOJIEKyJ. Torma KoJu4ecTBO

BCIICCTBA

N m
vV=—=—
Ny

rac
Ny

— 4ucI0 ABOTaapo, m — Macca CUCTEMBI (Tena),

U
— MOJISIpHAsI Macca BEIecTBa

TennoBoe IBMKEHUE aTOMOB M MOJIEKYJI BEIlleCTBa
B3anmMosieiicTBre 4acTuIl BellecTBa

Juddysusa. bpoyHoBckoe ABMKEHHE

Mopens uneanbaoro raza B MKT

2.1.6

CBsi3p MEXKIy NaBJICHUEM U CpeIHEH KMHETHYECKOU
SHEpPruer MOCTYIMATENbHOIO TEMIOBOTO JIBUKEHUS
MOJICKYJI HJICaJTbHOTO Tra3a (OCHOBHOE YypaBHEHHE
MKT):

[
i | b




2.1.7

2.1.8

2.1.9

2.1.10

2.1.11

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
"=y

- KOHILIGHTpPALIHSI MOJIEKYJ
AoOcomotHas Temriepatypa: T =t +273K

CBs3b TeMnepaTyphl ra3a co CpeHeld KHHETUYECKOM
SHEPrUeu MOoCTYNaTeIbHOTO TEIJIOBOTO JBUXKEHHUS €T0
MOJIEKYIIL:

I 2
Enr:im =Ek]‘"‘
2 ) 2

VYpasuenue p = nkT
Mogens uieabHOTO ra3a B TePMOJINHAMHUKE:

| Vparerse Merreeera — Kiareipora
| BRIpeUKeHHe U1 BHYTPeHHEH 3HEpIHH

VpasHeHIe MeHgeneepa — KiamefipoHa (IpHMeHHMEIE (OpPMEI

3aIlcII):

oV =""RT=vRT =NkT, p=PRL
B B

BrIpakeHHe 1A BHYTPeHHell SHepIH 0IHOATOMHOTO HIATBHOTO
raza (IpIMeHIMEIe OPMET 3aIIICH):

U=2vRT =3k =22RT—ve T=3 p7
2 2 2 veo2

3akoH I[aJ'IBTOHa I JaBJICHUSA CMECH PA3PCIKECHHBIX
ra3osB:

P =D +p2+

2.1.12

W3omporeccsl B pa3pekeHHOM ra3e ¢ IMOCTOSHHBIM
qucaoM Mojekyal N (C MOCTOSHHBIM KOJMYECTBOM
BCIIIECTBA V):

uzorepma (T = const): pV = const

nzoxopa (V = const):

P
= = const
T cons

n3obapa (p = const):

d t
— = cons
T

['paduaeckoe mpencrapieHNe H30MPOIIECCOB HA pV-,
pT- u VT- quarpammax.
OO0beaMHEHHBIA Ta30BbIH 3aK0H:

pV .
T = cons




JJIA ITIOCTOSAHHOI'O KOJIMYECTBA BECIIICCTBA V.

2.1.13

Hacpimennsie u HEHACBHIIIICHHbIE napsbl.
KauectBenHnasi 3aBUCUMOCTb IJIOTHOCTU U JIaBJICHUS
HACBIIEHHOTO0  Mapa  OT  TeMIepaTypbl, UX
HE3aBUCHMOCTh OT 00bEMa HACHIIIEHHOTO TTapa

2.1.14

2.1.15

2.1.16

Brnaxxnocts Bo3ayXa.
OTHOCUTENbHAS BIAXHOCTD:

¢ . pnapa (T) . pnapa (T)
pﬂacmmnapa (T) pHacmmnapa (T)

W3meHeHue arperatHblXx  COCTOSIHUM — BEILECTBA:
WCIIApEHUE U KOHJIEH AW, KUTICHUE KUAKOCTU

H3menenue arperaTHbIX COCTOSTHUH BEIICCTBA.
IJIaBJICHHUEC U KPUCTAJJIM3alUAd

2.1.17

[TpeoOpazoBanue YHEPTHH B (PA30BBIX IMEPEXoax

2.2

TEPMOJANHAMUNKA

2.2.1

TerioBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTpeHnHss sHeprus

223

224

225

2.2.6

Temnonepenaua kak crocod U3MEHEHHs BHYTPCHHEH
sHepruu 0e3 coBepuieHus padboTel. KoHBekmws,
TEIUIOTPOBOHOCTb, U3TYYCHUE

KonuyecTBO TEIIOTHI.
VnenpHas TEMI0EMKOCTh BEIIECTBA C:

Q = cmA
VY aenvHas TeruioTa napoobpaszoBanus L: Q = Lm.
VnenpHas TeroTa miaaBiaeHus A: Q = Am.
VY nenbHas TemioTa cropaHus Tommaa q: Q = gm
DnemMeHTapHas padoTa B TEpMOJAMHAMUKE:

A = pAV
Brruncnenne pabotsl mo rpaduky mporecca Ha pV-
JiarpamMmme

227

228

229

IIepBbIil 3aKOH TEPMOTMHAMUKH:
Q12 =AUy + Ay, = (U, —Uy) + Ay

Annabara:
Q12 =0= Ay, = (U; — U;) = AUy,
Bropoit 3akon TtepmoamHamuku. HeoOpaTtumbie
MPOLECCHI
[Ipunuumne! aeiictBus Ternosbix MamuH. KIT/:

4 Oy ~|Oses| _. [0

33 ITHETT S Harp :1_*-!H:m|

Qnarp HATD = Harp

2.2.10

MakcumanbHoe 3Hauenue KII. [{ukn Kapno:
T .. —T. T

max T =1y = = e -
= Mg T T

Harp HaTp

2.2.11

YpaBHEHHE TEIUIOBOTO OallaHca:




Q1 +Q,+Q3+...=0

3.1

3.1.1

SJIEKTPOAMHAMUKA

SJIEKTPUYECKOE I1OJIE

DJleKTpu3aus Tell U €€ MPOsIBJICHUS. DIECKTPUUECCKUN
3apsa.  JBa  Buma  3apgma.  DIeMEHTAapHBIN
AIEKTPUYECKUIT 3apsi. 3akoH COXpaHEHHUS
AJIEKTPUYECKOTO 3apsaa

3.1.2

3.1.3

B3aumopeiictsue 3aps10B. Toueunsie 3apsabl. 3aKOH
Kysnona:
B OZHOPOJHOM BEILIECTBE C JUIIEKTPUIECKON
IIPOHULIAEMOCTBIO

€

F=k|g1|-|?: _ 1 _|‘§"1|'1
g 4meg, I~

9

BJICKTpI/I‘ICCKOC IIO0JIC. Ero HeﬁCTBHe Ha
SJICKTPHUYCCKUC 3apAIbl

3.14

3.1.5

HaHpH)KéHHOCTL QJICKTPHUYCCKOI'O ITOJIA:

) F
E=——
qnp06HLn71
[Tone ToueuHnoro 3apsna:

Er=kr—2

OIHOPOAHOC II0JIC:

>

E = const.
KapTunsl 1MHMIA HaNPSHKEHHOCTH ATHX TOJIEN

HOTCHI_II/IaJ'IBHOCTL QJICKTPOCTATUYCCKOT'O ITOJIA.
Pa3znocth MOTCHIUAJIOB U HAIIPSAKCHUC!

Az = q(¢1 — ¢2) = —qAd = qU.

IToTenunanbHas OHEPIHUA 3apsaa B
SJICKTPOCTATUYCCKOM ITO0JIC:

W =q¢

A =—-AW
[ToTreHman 3JIeKTPOCTaTUYECKOTO TOJIS:
b= w
q
CBsi3b  HaNpsHKEHHOCTM  TOJIA WM Pa3HOCTH
MOTEHIINAIOB JUTSL OJIHOPOJTHOTO
anekTpocraruueckoro noisi: U = Ed

[TpyHIMI CynepnO3ULNY IIEKTPUUECKUX TTOJIEH:

E=E1+E2+,¢=¢1+¢2+

HpOBO)IHI/IKI/I B DJICKTPOCTATUYCCKOM I10JIC.




VYcnoBue paBHOBECHS 3apsI0B: BHYTPH IIPOBOJHUKA
Et=0

BHYTPH M Ha IIOBEPXHOCTH IPOBOJHUKA (p = const

3.1.8

3.1.9

3.1.10

JusnexkTpuku B DJIEKTPOCTATHYECKOM  TIOJIE.
JusnexkTpuueckasi IPOHUIIAEMOCTD BEIIECTBA €

KOH,[[eHcaTOp. :-)JICKTpOéMKOCTB KOHJCHCATOpa:
_4a
C ==
U
3JI€KTpOéMKOCTB IJIOCKOT'O KOHJACHCATOpa:
£€0S
C = =¢&C
d O
Hapanneanoe COCAMHCHNEC KOHACHCATOPOB:

q=q1+q2+...,U1=U2 =""Cnapann_61+62+'"

IlocnemoBareabHOE COCAUHCHHE KOHACHCATOPOB:

1 1 1
U=Ui4 Uz Gu =Gz =g — =t
II0CII

3.1.11

BHCPFI/I}I 3ap}I)KeHHOFO KOH,Z[eHcaTOpaZ
_qU _CU 2 3 q>
€T 27 2 2

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

3.2.1

Cuia Toka:
7=2q
At |, 0

IlocTossaHEII TOK: I = const
Jnst mocrosiHHOrO TOKA q = It

322

3.23

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3akoH OMa aJ1g y4acTKa LeMnu:

I_U
"R

324

BHCKTpI/I‘{eCKoe COIIPOTUBJICHHC. 3aBUCHMOCTD
COIIPOTUBJICHUA OJHOPOJHOI0 MPOBOJAHHKA OT €ro
JUIMHBI M CEUYEHHUS. Y JelIbHOE COIIPOTUBJICHUC
BCIICCTBA.

l
R=p§

3.25

3.2.6

Uctounuku Toka. 3/]C uCTOUHMKA TOKA:

A CTOPOHHHUXCHUIT

q
BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

E =




3akoH Oma st MOJTHOM (3aMKHYTOM) AJIEKTPUUECKOM
uenu: E = IR + Ir, oTkyna

I—E
" Rr

E.r
= R

[TapamiensHOE cCOeTMHEHUE TIPOBOTHUKOB:
I=11+12+...,U1=02=...,

1 1 4 1 4
Rnapann Rl RZ h
3.2.7
ITocnenoBarenpbHOE COCTMHEHHUE IPOBOAHUKOB:
U=U1+02+.., 11=12=...,
RHOCJ'I == R1 + R2+
Pa6ota snekrpuueckoro Toka: A = IULt.
3akon Jxxoynsa — Jlenmna:
= I?Rt
3.2.8 ¢
Ha pe3ucrope
UZ
R:Q =A=12Rt=IUt=?t
MOIHOCTB 3JEKTPUIECKOIO TOKA!
AA .
= — = _IL
TennoBast MOIIHOCTS, BbIAEIIAEMAs HA PE3UCTOPE:
2y UF
P=I"R=—=JU
3.2.9 R
MoniHoCTh HCTOYHHKA TOKA:
AA
— CT. CHI —
E = T =FEI
g Ar—0
CBOOOJHBIE HOCHUTENU JIIEKTPUYECKUX 3aps]oB B
MIPOBOJHUKAX. MeXaHu3Mbl MPOBOJAUMOCTU TBEPABIX
3.2.10 METaJUIOB, PACTBOPOB M PACILIABOB AJIEKTPOJIUTOB,
razoB. llomynpoBoguuku. IloaynpoBOIHUKOBBII
AAOJ
3.3 MAT'HUTHOE I1IOJIE
Mexannyeckoe B3aUMO/ICIICTBUE MarHuTOB.
MaruutHoe moje. BeKTop MarHMTHOM HMHAYKLUH.
33.1 [IpuHIUIT Cyneprio3uIMM MAarHUTHBIX MOJIEH:

B =B, + By+...




34

Jlunuu uaayKMKU MarHuTHOTro noJia. Kaptuna nunuit
AHAYKOIUWA  MAarHATHOTO TOJISI  TOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB

332

333

3.34

3.4.1

Oneir Opcrena. MarHutHoe Mosie IPOBOAHMKA C
TokoM. KapTuHa TMHUNA UHIYKIIUM MAarHUTHOT'O TOJIS
JUIMHHOTO MpsIMOTO INPOBOJHHMKA M 3aMKHYTOI'O
KOJIBIIEBOT'O IMPOBOJHHUKA, KATYIIKU C TOKOM
Cuna Amriepa, €€ HanpaBJI€HUE U BEJIMYMHA!
F, = IBlsina
, TJIe 0L — YTOJI MeX/1y HamlpaBlIeHUEM IPOBOIHUKA U
BEKTOPOM

>

B

Cuna JlopeHnua, e€ HanpaBJIeHUE U BEJINYMHA:
Frop =1 q | vBsina
i€ 0. — YToJl MEXy BEKTOpaMu
v

JBrm>keHre 3apsDKEHHOM  4acTUMLBl B OJHOPOIHOM
MarHuTHOM T10JIe

OJIEKTPOMAT'HUTHA A MH/YKIMA

[ToTok BEeKTOpa MAarHUTHOW MHYKIIUU:
® = B,S = BScosa

it/

%

34.2

343

SIBnenue  anekTpomMarHuTHoW — uHAykKumu. OJIC
WUHIYKINH
3aKoH AeKTpoMarHuTHOM nHaykuu dapaes:

E=—0 =0,
Az A=

344

¥ / ],

OJIC uHAYKIIMY B IPSIMOM MPOBOIHUKE JIITMHOM 1,
JIBIKYIIEMCSI CO CKOPOCTBIO

(%

wiD




B OJTHOPOJIHOM MAarHUTHOM IMoJje B:
| E; |= Blvcosa

i€ 0. — YToJl MEX]y BEKTOpoM B 1 Hopmaibio

n
K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

>

luv

| E; |= Blv

3.4.5

IIpaBuio Jlenna

3.4.6

NHAIyKTUBHOCT:
L= D
T
i © = LI
Camounnykuus. 9J1C caMOMHAYKIUU:

Al
E =- EL =L
—

3.4.7

OHeprusi MarHUTHOT'O TOJISl KATYIIKU C TOKOM:
LI?

W, =
L=

3.5

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA n
BOJIHbI

KonebaTenbHbIit KOHTYP. CBoOo1HBIE
AJIEKTPOMAarHUTHbIE  KOJIEOaHUs B UJACAIBHOM
KOJIeOaTeIbHOM KOHTYDE:

[0(1) = Gumain( o1+ )

11'[' t)=q,=wq__cos(wt+qg,)=I__cos(wt+q,)
®opmyina Tomcona:

T =2nVLC

OTKy/a

CBsi3p  aMIIUTYIBI  3apsiia  KOHJEHcaTopa C
aAMIUTUTYIOM ~ CHJIBI  TOKa  TpU  CBOOOJHBIX
BJ'IGKTpOMaFHI/ITHBIX KOJ'Ie6aHI/I$[X B nacaJIbHOM
KoJ1e0aTeIbHOM KOHTYpE:




Qonax = —

C))

3aKkOH  COXpaHEHUS  JHEPrUHM B  HJICATHLHOM
KoJ1e0aTeIbHOM KOHTYpE:

352
353 BrIHy)X/IeHHBIC ~ JJICKTPOMArHUTHBIC  KOJEOaHUSI.
e Pe3onanc
Ilepemennbii  TOk. IIpomsBoncTBO, mepenada u
noTpeOIeHUE IICKTPUUECKONU SHEPTUH
3.54 cuU? Ir* cuvt_ LI
+ = R = MR = const.
2 2 2 2
CBoiicTBa SJEKTPOMArHUTHBIX BOJIH. B3aumnas
OpHUEHTAINSI BEKTOPOB B JIEKTPOMArHUTHOW BOJIHE B
355 BaKyyMe:
ElBlc
356 [[lkana 5IE€KTpOMAarHWTHBIX BOJH. IlprumeHeHue
e AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
3.6.1 [Ipamonuneiinoe pacrpocTpaHeHHe cBeTa B
o oAHOpOHOM cpene. Toueunslii nicToOuHUK. JIyd cBeTa
3aKOHBI OTPa)KEHUS CBETA.
a=p
3.6.2
olB
77777777777
3.6.3 [TocTpoeHne n300pa’keHHi B INIOCKOM 3epKalie
3aKOHBI MPEJIOMIICHHUSI CBETA.
[Ipenomnenue cBera:
nysina = n,sinf.
AOGCONIOTHBIN MOKa3aTesb MPETOMIICHHUS:
c
3.64

Nage =

OTHOCUTENBHBIN MTOKA3ATENb IPETOMIICHHUS:
ny Uy

nOTH =
1 U2




3.6.5

n,

D

Xoq 1ydeil B Ipu3Me.

n

\"1 = \'2 - .”1}.1 = .”'2}.2

CoOTHOIIIEHNE YaCcTOT ¥ COOTHOIIICHHUE JJIMH BOJIH ITPH
nepexoac MOHOXPOMATHUICCKOI'O CBECTA YCPE3 I'PAHULLY
pasaciia ABYX OITHYCCKUX CPE:

ny,<n, n,

ny

IlosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHLIﬁ YIr'oJI IOJIHOTO BHYTPEHHETO OTPAKCHUA:

. 1 n,
Sinay, = — = —
Nory ny

3.6.6

ColOuparoiue ¥ pacceMBaroIUe JIHMH3bI. TOHKas
nuH3a. DOKYCHOE pacCTOSHUE W ONTHYECKas CHUiia

TOHKOM JIMH3GL:

D_1
F

3.6.7

@opmyJia TOHKOHN JTMH3bI:
1 1 1

VYBenuuenune, 1aBaeMoe THH30M:

b 1]

H d

F

F\ h
f

b
B ciyuae paccenBaronieit JMH3bI:

3.6.8




Xoa nyya, IpOUIEALIETO JIMH3Y IO NMPOU3BOJIBHBIM
yriioM K €€ riaBHOM ontudeckoi ocu. [loctpoenne
n300paKeHN TOYKM W OTpe3Ka TNpsAMO B
coOuparomMX M pacceuBalOUIMX JHMH3aX U HX
CUCTEMAX

3.6.9

3.6.

3.6.11

doroanmapaT Kak ontuyeckuit mpubop. ['nma3 kak
ONTHYECKasl CUCTEMA

Wntepdepenus cpera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOIIOACHUST MAKCUMYMOB U MUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT JABYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUYHUKOB:

MaKCIIMYMBI — A=2m—, m=0,£1,£2 £3

y
MITHIIMYMBI — A=(2m+ )=, m=0.£1,£2

i

Hudpakmus  cBera. JludpakumoHHas  pemniéTka.
VYcnoBue HaOMIOEHUS TIABHBIX MAaKCUMYMOB TIPH
HOPMaJIbHOM MaJICHU MOHOXPOMAaTHYECKOT0 CBETA C
JUTMHOM BOJIHBI A Ha PEmIETKY ¢ eproiom d:

dsing,, =miA,m=0,+/-1,+/-2,+/-3,...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3UNKA

4.1

4.1.1

KOPITYCKYJISIPHO-BOJITHOBOU IV AJIN3M

I'mnore3a M. I1nanka o xBanrax. @opmyia I1nanka: E
=hv

4.1.2

4.1.3

®otoHbl. JHEprus GoToHa:

E=h _he _
=hv=—=pc

HNmnynec ¢poToHa:

p:

ol

hv
c

N

®oroadpdexr. Ompbitet A.I'. CroneroBa. 3aKkoHBI
dboTtodrddexra

VYpaBHenue DifHiITelHa 11 GoToddexTa:

E(:I)OTOHa = AsbIxona + EKI/IHmaJC’

rae,

hc
Eq)OTOHa =hv = 7’




4.2

4.3

4.1.5

4.2.1

422

423

43.1

hc
ABbeona = hvl(p = /1
Kp

2
mv max

E KuHmax — 2 e U3an

[laBiieHue ceera.

JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAIOLIYIO
IIOBEPXHOCTh W HA IOJHOCTBIO IOINIOLIAIOLIYIO
ITOBEPXHOCTh

OU3UKA ATOMA
[TnanerapHast MOJieJIb aTOMa
[Tocrynatet bopa. W3nyyeHue W  MOIJIOLICHHE

(GOTOHOB TpW Tepexoae aromMa C OJHOTO YpPOBHS
SHEPTUU Ha JAPYTOu:

hv _ e _ [E, —E

mn .
S

™ |

JluneituaTeie CEKTPHI.
CriekTp ypOBHEW SHEPrUM aToMa BOJIOPOA:

— 13,638
p _C136B

"

, =123, _.

Iy

OU3NKA ATOMHOI'O AIPA

Hyknonnas monens sanpa I'eiizen6epra — VBaHeHKo.
3apsin saapa. MaccoBoe uucio sigpa. M3oTormnsl

432
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PannoakTHBHOCTE.
Anbda-pacnan:

A A4 4
7 X—> Y+ 5He
bera-pacnan.

DneKTpoHHBIN B-pacnan:

A A 0 ~
X =7 Y+ je+v,

[To3utpouHsIii B-pacnan:
A A 0=, 4,
sX—=-Y + JE+ v,

I'amma-usnydenue
3aKOH paJIMOaKTUBHOTO pacnaja:
-t
N(t) = NO * 2T
ITlycTe m — Macca paiMOaKTUBHOIO BelecTsa. Torna

-t
m(t) =mgy* 2T

434

SAnepHble peakuuu. JleIeHHE U CUHTE3 sIAEp




YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA3OBATEJLHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

1. ®usuka, 10 xknacc/ Mskumes I'.5., byxoBues b.b., Corckuit H.H. mox penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3natensctBo «IIpocBemenue»

2. ®wuswmka, 11 kmacc/ Makumes I'.JI., byxoBues b.b., Hapyrun B.M. oz penakiueit
[MapdenTreBoit H.A., AkunonepHoe obmecto «M3narensctBo «IIpocBemenue»

METOIUYECKHE MATEPHUAJIbI IJIS1 YYUTEJIA

1. Coopnuk 3amau o gusuke as 9-11 kimaccos. Cocr. I'.H. Crenanosa. M.
[IpocBemienue.

2. ®wusuka. CamocTosiTeNnbHbIC B KOHTPOJIbHBIE padoThl. 10,11. Kupuk JI.A. M.
Wnekca.

3. ®wuswuka. 3agaunuk. 10 knacc. ['eanenmreiin JI1.O., Kupuk JI.A., I'ensdrar .M.,
Henames U.JO. M. MueMo3uHa.

4. ®wusuka. 3agaunuk. 11 kmacc. ['eanenmreiin J1.O., Kupuk JI.A., I'ensdrar 1.M.,
Henames U.JO. M. MueMo3uHa.

[MU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET
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