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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3mke Ha ypOBHE CpeaHero odmero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE IOJIO)KEHUH M TpeOOBaHUN K pe3yslbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM
nporpammebl, npeAcTtaBieHHbIXx B @I'OC COO, a Takke ¢ yuérom deaepanbHOil pabodeit
nporpaMMbl BocnuTanuss ¥ KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «®Dusmka» B
oOpa3oBaTenbHBIX  opraHu3auuax Poccuiickoit  denepanuy, peaau3yoOLMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uke onpeaenser o0sf3aTeNbHOE NPEAMETHOE COJep)KaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCTh M3YYEHHS TEM M pa3fesioB y4eOHOro
npeaMera ¢ y4€TOM MEXNPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€HM, JIOTMKM Yy4eOHOTro
mporecca, BO3PAaCTHBIX OcoOeHHOCTeW oOydwaromuxcs. Ilporpamma mo ¢usmke maér
MIpEJICTaBICHUE O LENSIX, COAepKaHUM, oOLIeil cTpaTeruu oO0y4deHHs, BOCIIUTAHUS U Pa3BUTHS
o0yuaromuxcs cpeacTBaMu yueOHoro npeamera «Pusnka» Ha yriryOlnEHHOM ypOBHE.

N3yuenne kypca QU3MKH YrIIyOJEHHOTO YPOBHS IMO3BOJSIET pealn3oBaTh 3a1adyd
npo¢ecCHOHATIBLHON OpPHEHTAIMM, HAlpaBIEHO HA CO3JIaHHE YCIIOBHM Ul MpPOSBICHUS CBOMUX
UHTEJUIEKTYaJIbHBIX WM TBOPYECKUX CIIOCOOHOCTEH KaXKABIM  O0YyYaroUMCs, KOTOpbIe
HEOOXOIUMBI Il  TPOJNOJDKEHUS O00pa3oBaHHMsl B  OpPraHM3alusaX MpodecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUYECKUM H WH)XEHEPHBIM CIEIIHATbHOCTSIM.

B mporpamme mo Qu3mMKe ONMpenensioTcs IUIAHHUPYEMbIe Pe3yJbTaThl OCBOCHUS Kypca
¢u3MKM Ha YpPOBHE CpenHero oO0miero o0pa3oBaHUsS: JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHBIC (Ha yriryOn€éHHOM ypoBHE). HaydHO-METOM07I0THYeCKON OCHOBOM I pa3pabOoTKH
TpeOOBaHUI K JIMYHOCTHBIM, METAlPEIMETHBIM M MPEIMETHBIM pe3ysbTaTaM OO0ydaroluxcs,
OCBOUBIIIKX NMPOrpaMMy 10 (U3UKE Ha YPOBHE CpeAHero o0uiero oopa3zoBaHus Ha yriryOiaEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO.

[Tporpamma 1o ¢pu3MKe BKIIOYALT:

IUTAHUpYEeMbIE pe3yJbTaThl OCBOEHHUS Kypca (DM3MKHM Ha YriyOJEHHOM YypOBHE, B TOM
quclie IPEeIMETHbBIE Pe3yIbTAThI 110 TOAAM 00yUYEeHHUS;

cojiepkanue yaeOHoro npeamera « Du3nKay mo rojgaM 00ydeHusl.

[Iporpamma 1o Qu3MKe HMEET NPUMEPHBIM XapakTep U MOXKET ObITh HCIIOJIb30BaHA
YUUTEIAMHU (PU3UKH [T COCTABJIEHUS CBOUMX PA0OUYMX IPOTrPAMM.

[Iporpamma 1O (u3MKE HE CKOBBIBA€T TBOPYECKYIO HWHHUIMATHBY YUHTENIeH W
IIPEIOCTABIIAET BO3MOXHOCTH U1 pealu3alMi pas3IndHbIX METOJUYECKHX IIOAXON0B K
IpenoaBaHuio (U3UKU Ha YIrIIyOJIEHHOM YPOBHE NPH YCIOBHUU COXpaHEHHs O00s3aTelIbHOMN
4acTH COJIepKaHus Kypcea.

dusuka Kak Hayka o HarOosiee 0OLIMX 3aKOHAX MPUPOJIbL, BHICTYIIAs B KAUECTBE YUEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpY’KalollleM MHUpE.
[IIkonbHBI Kypc (HU3MKH — CHCTEMOOOpA3yIOIIMHA sl €CTECTBEHHO-HAY4HbBIX Y4YEOHBIX
IPEIMETOB, TOCKOJIBbKY (pU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SBJICHHUH, HU3y4aeMbIX
XUMHEH, Ouonoruel, ¢uznueckoil reorpadueil u actpoHomueil. Mcmnonb3oBaHue U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM ONpenenuio XapakTep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUI B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, TMOJTYYEHUS HOBBIX
MaTepHaJioB C 3a/JaHHBIMH CBOWCTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIJ B
(dopMHpOBaHHE €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa oOydaromierocs, B (opMmupoBaHue
YMEHHUM NPUMEHATh HAYYHBIN METOJ MO3HAHUS IIPU BBITIOJHEHUH UMU yUYEOHBIX HCCIIeI0BaHUM.



B ocHOBY kypca (U3MKH Ha YpOBHE CpEIHEro o0Iero oopa3zoBaHus MOJIO0KEH Pl HIIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoesa yerocmuocmu. B COOTBETCTBUM C HEW KypC SIBJIAETCS JIOTHYECKHU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEX Pas3AesioB (U3MKH, BKIIOYAET KaK BOMPOCH! KJIACCUYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoesa zenepanuzauyuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3HKH OOBEAMHEH
BOKpYT (u3uueckux Teopuil. Begyumm B kypce siBisieTcss GOpMUpOBaHUE IMPEACTaBICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoen cymanumapuzayuu. EE€ peanuszanys npeanoaracT UCIOIb30BaHUE TyMaHUTAPHOTO
noTeHIHasa GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3HUKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJOTMYECKUMHU ITPOOIEMAMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢usuku  yrayOon€HHOTO — ypOBHSA
IpeJnoiaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUECKHUX MPHIIOKEHUN
M3YYEHHBIX TeOpHi U 3aKoHOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YPOBHE OOIIMX MpPeICTaBICHHIMA
Y COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocuszauyuu peanusyeTcsl IOCPEICTBOM BBEACHUS JJIEMEHTOB COJEpPKaHUS,
MOCBALIEHHBIX JKOJIOTMYECKMM MpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYXICHUS MPOOIIeM pallMOHAIBHOTO MTPUPOIOIIONB30BAHHS U
AKOJIOTMYECKOM 0€3011acHOCTH.

OcBoeHUE coziepKaHus MPOrpPaMMBbI 10 PU3KKE JOJIKHO OBITH OCTPOEHO Ha MPHUHIIMIIAX
CHUCTEMHO-/IEITeIbHOCTHOTO noaxoAa. s (u3HuKKM peanusaliysi 3TUX NPUHIUIIOB 6a3upyeTcs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK MOCTOSHHO JAEMCTBYIOLIEro (axTopa
yueOHoro mpouecca. Jlng yrayOn€HHOTO YpOBHA — OTO CHCTEMa CaMOCTOSITENIbHOTO
YUEHHYECKOT0 3KCIEPUMEHTa, BKIIOYAIOIIEr0 (POHTAbHBIE YUYEHHUUYECKUE OIBITHI IpHU
U3yYeHUH HOBOI'O MaTepualya, JlabopaTopHble pabOThl W paboThl mpakTHKyMa. Ilpu sTom
BO3MOYKHBI JIBa crioco0a peann3anuy (pU3HYecKoro mpakTukyma. B mepBom ciydae mpakTUKyM
npoBoauTca au6o B koHue 10 m 11 kmaccos, mubO mocie MEpBOro U BTOPOrO MOJYTOAMN B
KaXJIOM U3 9THUX KJjaccoB. BTopoii crmocod — 3To uHTErparusi paboT MpakTUKyMa B CHUCTEMY
1ab0paTOpHBIX paboT, KOTOpbIE MPOBOASTCS B Mpoliecce u3ydyeHus paszaena (temsl). [Ipu stom
noJ paboTamMu MpaKTHUKyMa MMOHUMAETCsl CAMOCTOATEIbHOE UCCIeI0BaHUE, KOTOPOE MPOBOAUTCS
M0 PYKOBOJICTBY CBEPHYTOTO, 000OIIEHHOTO BUAA 0€3 MOIIAroBOi HHCTPYKITHH.

B nporpamme no ¢usnke cuctemMa yYeHUYECKOT'O SKCIIEPUMEHTa, TJAOOpaTOPHBIX paboT U
IPaKTUKyMa Mpe/CcTaBleHa €AUHBIM MepedHeM. BbIOOp TeMaTuku Ui 3TUX BUJOB YUEHUYECKUX
MPAaKTUYECKUX PabOT OCYNIECTBISETCS Y4aCTHHKaMH 0Opa30BaTENbHOTO IPOLEcca UCXOAS W3
0COOEHHOCTEH TMOYpOYHOTO IUTAHUPOBAaHHWS M OCHameHus kaOuHeta Qusuku. I[lpum sToM
oOecrieunBaeTcs OBJaJeHUe OOYy4YaloLMMUCS YMEHHUSMU MPOBOIAUTH IpPSMblE U KOCBEHHBIE
U3MEpEHUs], UCCIIEOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAENsSETCS PEUICHUI0 PACYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom
JUI pacuy€THBIX 3aJlad NPUOPUTETOM SIBJISIOTCS 3aJjaud C SBHO 33aJJaHHOM M HESBHO 3aJlaHHOMN
¢bu3nUecKoil MOJIeNbIO, O3BOJISIOIINE TPUMEHITh U3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3jena Kypca, TaK U MHTErpupys NPUMEHEHUE 3HAaHWW U3 pa3HbIX pasnenoB. /s
Ka4eCTBEHHBIX 3a/lad MPHOPUTETOM SBIAIOTCA 3aJaHus Ha OObICHEHHE/TIpe/ICKa3aHue
MpOoTeKaHusi (GU3NYECKUX SIBJICHUH M MPOIIECCOB B OKpY’KaloIeH >KU3HU, Tpedyrolue BbIOOpa
buznyecKoil MoAenu sl CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
o0ecrneyeHnio y4eOHOro mporecca Kypce (GU3MKH yriiyOJE€HHOTO YPOBHS Ha YpOBHE CpEIHETO
oOuiero oOpa3oBaHMs JTOJDKEH M3y4yaThCsl B YCIOBHMSX IpeIMETHOro kabuHera. B kaOunere
¢bu3uKA JOMHKHO OBITh HeoOxoaumoe JabopaTopHoe O00OpYIOBaHHME JJIS BBITIOJHEHHS
yKa3aHHbIX B MporpaMMe No (U3HKEe YYEHHMUECKHUX OIBITOB, JIaOOpaTOpHBIX paboT M padboT
IPAaKTUKyMa, a TAK)Ke IEMOHCTPALMOHHOE 000PYJOBaHUE.

JleMoHCcTpaniMoHHOe 000pynoBaHME (OPMHUPYETCS B COOTBETCTBUM C IPUHIUIIOM
MHUHHMMaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAaeT MOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMe Io
¢u3uKe KIIOUEBBIX JEMOHCTPALUil Ui HCCIICAOBAHUS M3Y4YaeMBIX SIBIEHHUH M MPOIECCOB,
HMIIUPHYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTopHoe 00OpyZOBaHUE Sl YUYSHHUYECKUX IMPAKTHYECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecnedMBaeTcs B pacdy€re OJHOTO0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOpPAaTOPHOrO 0OOPYIAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM AHAIOTOBBIX M IM(POBBIX MPUOOPOB, a TaKxkKe
KOMIIbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIETSIMH U3yYEHUS (PU3HKH B 001IeM 00pa30BaHUM SBIISIOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUS 00yUarOIUXCsS K HAYYHOMY U3yUEHHUIO TIPUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TPEACTABICHUH O HAyYHOM METOJAE TMO3HaHMA ©  (OPMHPOBAHUE
HCCJIEIOBATENILCKOIO OTHOILIECHUS K OKPYKAIOIIUM SIBJIICHUSM;

dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHMSI KaK pe3yJibTaTa M3yYeHHUS OCHOB CTPOCHHS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

(dbopmMHpoBaHHE YMEHMH OOBSICHATH SIBICHHUS C HMCIOJIb30BaHHEM (U3MYECKUX 3HAHUHN U
HaYYHbIX JOKa3aTeJIbCTB;

dbopMHpOBaHUE TMPEACTABICHUN O poiu (PU3MKHM IS Pa3BUTUS APYTHUX E€CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE TIPEJCTABICHU O BO3MOXHBIX cdepax Oyaymedl npodeccnoHaIbHON
NEeSITETTHHOCTH, CBSI3aHHBIX € (DU3UKOW, TMOArOTOBKAa K JalilbHEHWIIeMy OOYYEHHIO B ITOM
HaIpaBJICHUH.

JlocTikeHnne 3THX Lesel o0ecreynBaeTcsl pEelIeHneM CIeAyIOIMX 3aJad B Ipolecce
U3y4eHus Kypca (U3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne cHcTeMbl 3HaHUH 00 OOmMX (PU3NYECKHX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (PU3HKY, SJEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI acTPO(U3UKH;

¢dbopmMHpOBaHUE YMEHUI PUMEHSTh TEOPETHYECKIE 3HAHUS I OOBCHEHUS (PU3MUECKUX
SIBIICHUW B TIPUPOJIC U JUTSI IPUHSATHUS MPAKTHUECKUX PEIICHUH B TIOBCETHEBHOW )KHU3HM;

OCBOEHHE CIIOCOOO0B pEeIlIeHUsI pa3IUYHbIX 337[ad C SBHO 33JJaHHOW (U3NYECKON MOJIENbIO,
3ajjad, MOAPA3yMEBAIOLINX CAMOCTOSITENIbHOE CO3JaHue (PU3MYEeCKOH MOJenu, aJeKBaTHON
YCIIOBMSIM 3aJ]auy, B TOM YHCJIE 33]]a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M MPHUHLUIOB JEHCTBUS TEXHUUECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHHS HA OKPYKAIOILYIO Cpey;

OBJIQJICHUE METOJIaMU CAMOCTOSITENIbHOTO TUIAHUPOBAHHMS W MPOBEACHUS (U3NUECKUX
OKCIIEPUMEHTOB, aHalW3a M WHTEpHpeTanud HWHPOPMAIUHN, OIpPENeIeHUs] JTOCTOBEPHOCTH
MOJTy4YE€HHOT'O pe3ysbTara;

CO3/IaHUE YCIOBUM JUISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIEAOBATEIbCKOM, TBOPYECKOM
JeSTEIbHOCTH;



pa3BUTHE UHTEpeca K chepaM NMpodecCHOHANBHOM NesITeTbHOCTH, CBI3aHHON C (PU3UKOH.

B coorBerctBun ¢ TtpeboBanmsiMu PI'OC COO yrayOnéHHBI YpOBEHb HU3yUYCHHS
yueObHoro mnpeamera «®Pu3MKa» Ha YpPOBHE CpeaHEro oomero oOpa3oBaHMs BbIOMpaeTCs
00y4JamuMucs, MIAaHUPYIOUIMMH MPOJOJDKEHHEe o0pa3oBaHMs IO CIEHUATbHOCTAM (PHU3UKO-
TEXHUYECKOTO TTPOQHIISL.

Ha u3yuenue usuku (yrinyOn€HHBIA YPOBEHB) HA YPOBHE CPEHETO O0IIEro o0pa3oBaHus
otBoautcs 340 gacos: B 10 kimacce — 170 wacos (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
YJacoB B HEJICITIO).

[IpeuiaraemMslii B mporpamme 1o (pusuke nepeyeHb J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAHHBIM, YUYHTENb JIElaeT BHIOOpP MpPOBENEHUs JIabOpaTOPHBIX paboOT
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJAEPKAHUE OBYYEHUA
10 KJIIACC

Pa3nen 1. Hayunblii MeTo1 MO3HAHUS TPHPOBI.

®duszuka — QpyHIaMeHTallbHAs Hayka O npupojae. HayuHblil MeToa MO3HAaHUS U METOJIbI
UCCIIEeIOBaHMS (PU3NUECKUX SBICHUIA.

DKCIIEpUMEHT U TEOpHs B IMpoliecce Mo3HaHus Mpupoabl. HalmroneHrne u SKCiepuMeHT B
busuxe.

CriocoObl u3MepeHus: PU3NYECKUX BEIUYMH (aHAJIOTOBBIC U MU(PPOBHIE W3MEPUTEILHBIC
prOOPHI, KOMITBIOTEPHBIC JATYUKOBBIC CUCTEMBI).

[TorpemaocTr n3MepeHuit pu3nmuecKux BeMUIrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (HU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHas TOUKa, aOCOIIIOTHO
TBEPIOE TEJIO, UCAIbHAS KUIAKOCTh, HACAIbHBIN Ta3, TOYCUHBIN 3apsn). [ unoreza. ®usndeckuit
3aKOH, TPaHUIIbl €r0 NpUMeHUMOCTU. DU3nuecKast TeOpHUs.

Ponp u mecto Qusuku B (GOPMUPOBAHHMU COBPEMEHHOW HAY4YHOW KapTHHBI MHpa, B
MPAKTUYECKON JAeITeTbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npakmukym.

W3mepenne cuibl TOKa W HANpsDKEHUS B IEMH IOCTOSHHOTO TOKA TIPU ITOMOIIU
AQHAJTOTOBBIX U MU(PPOBBIX U3MEPHUTEIHHBIX TIPUOOPOB.

3HaKOMCTBO ¢ IU(poBoil naboparopueit no ¢usuke. [Ipumepsl nu3mepenus pusnueckux
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYHKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBmwkeHHE. OTHOCUTENBHOCTh MeXaHWdeckoro maBmkeHus. Cucrema
OTCYETA.

[Tpsimast m oOpaTHAs 3a1a4U MEXaHUKH.

Panuyc-BekTop MartepuanbHON TOYKM, €ro MPOEKIMM Ha OCH CHUCTEMBI KOOPJHMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, X MPOEKIMH Ha OCHU CUCTEMBbI KoopauHaT. CiloxeHHe MepeMenieHnid 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHUE. 3aBUCUMOCTh KOOP/AMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUATbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBoOogHOE majeHue. YCKOpeHHe CBOOOTHOro majeHus. JIBukeHue Tena, OpOIIEHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MAaTEPUATIHLHOU TOUKHU
OT BpEMEHU U UX IpapuKu.

KpuBonunerinoe npuxenue. [IBrmxkeHrne MaTepuaibHOM TOYKH 0 OKPYKHOCTH. YTJIOBas U
nuHelHast ckopocTh. Ilepuon m uvacrora obpamienus. LleHTpocTpemuTenbHoe (HOpMaabHOE),
KacaTelbHOE (TaHIeHIIMAIBFHOE) U TIOJHOE YCKOPEHHE MaTepHalbHOM TOUKH.

TexHuyeckue YCTpPOHCTBA M TEXHOJOTHMUECKHE TMPOIECCHl: CHUAOMETD, JBIKEHUE
CHApSIJIOB, IIETIHEIC, [IeCTepEHYATHIE U PEMEHHBIE MepeIauu, CKOPOCTHBIC TU(THI.

Hemoncmpayuu.

Mogenb cucTeMbl OTCUETA, HIUTFOCTPAIUS KUHEMATHICCKIX XapaKTEPUCTHUK JIBHKEHUS.

Croco0bI McciieqOBaHUs IBHKEHUIA.

Wnmroctpanust npeaeabHoro nepexoaa U u3MepeHrue MrHOBEHHON CKOPOCTH.



[Tpeobpa3oBaHue ABMKEHUN C UCTIOIH30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKeHHOM MPOCTPAHCTBE.

HaGmoienue IBrKeHUs Telia, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

HampaBnenue ckopocT# npu ABUKEHUHU IO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUMA, CKOPOCTEHN ABMIKEHHS OJHOTO M TOTO K€ Teja B Pa3sHbIX
CHUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomul, npaKkmuxKym.

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUSI C 1I€JIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

WN3mepenne yckopeHuss 0pH MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBMIXKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHUH.

N3mepenne yckopeHusi CBOOOTHOTO MaieHusl (PEKOMEHI0BAHO MCTIOIB30BaHME ITU(POBOI
1abopaToOpun).

Wzydenue nBuxeHHs Tea, OPOIIEHHOTO TOpU3oHTalIbHO. [IpoBepka rumoTe3sl 0 mpsaMoit
MPONOPIMOHAIBHON 3aBUCUMOCTH MEXAY JAIbHOCTBIO MOJIETA U HAYAJIbHON CKOPOCTBIO TEJA.

N3yuenune nBUKEHUS Tea M0 OKPYKHOCTU C TOCTOSHHOM MO MOJTYJIIO0 CKOPOCTBIO.

HccnenoBanne 3aBHCHMOCTH TEpHofa OOpalleHHs KOHHYECKOTO MasTHHKA OT €ro
napameTpoB.

Tema 2. /lunamuxa.

IlepBb1it 3akoH HproToHa. MHepunaneHble cucteMsl oTcuéTa. [IpUHINAI OTHOCHTEIBEHOCTH
["anunes. HemnepuinanbHble CUCTEMBI OTCUETa (OIMpeiesieHHEe, TPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3unuu Cuil.

Bropoii 3akon HeroTOHa 11711 MatrepuaibHON TOUKHU.

Tperuii 3akoH HproTOHA 111 MaTEpUAIbHBIX TOUYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTb IPAaBUTAIMOHHON U MHEPTHON MacCHI.

Cuna TsKeCTH. 3aBUCHUMOCTb YCKOPEHHS CBOOOJHOTO TMaJeHHUs OT BBICOTHI Haj
MOBEPXHOCTHIO TUIAHETHI M OT Teorpaguyeckoil mupoThl. J[BHKeHHME HEOECHBIX TENl U MX
cryTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBHKyIerocsi ¢ yCKOpEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuna TpEeHHMS CKOJBXKEHUS M CHJIA TPEHHUSA TOKOS.
Koadduiment tpenus. Cuna cONpoTUBICHUS MPHU ABIKEHUU Tella B JKUIKOCTH WJIM rase, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHUS.

Hasnenue. ['unpocraruueckoe nasienue. Cuna Apxumena.

TexHuueckue yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECCh: TMOIIIUITHUKHA, JIBUKCHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue 1BM>XeHUS Tell B MHEPLHUAIbHBIX U HEMHEPIMATIbHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenne nByX HMIMHAPOB WIM IIAPOB Pa3HOW MacChl C OJMHAKOBBIM YCKOPEHHUEM
OTHOCHUTENIbHO HEMHEPIUAIBHOU CUCTEMBI OTCUETA.

CpaBHEHHE paBHOJICUCTBYIOINIECH MPUTIOKEHHBIX K T€ITy CHJI C IPOU3BEACHUEM MaCChI Teja
Ha ero yCKOpeHHe B MHEPIHAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHMKAIOIINX B PE3yJIbTATE B3aUMOCHCTBUS TEJ.

N3Mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NOABEME U MAJIEHUU.

LenTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHME CHUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nabopamopmusie pabomaol, npaKkmuxKym.

W3mepenne paBHOAEHCTBYIOIECH CHJI TP IBH)KEHUU OpycKa 10 HaKJIOHHOM MI0CKOCTH.

[TpoBepka rumore3bl O HE3aBUCHUMOCTH BpPEMEHM J[IBUXKEHHsS Opycka IO HaKIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €70 MACCHI.

HccnenoBanne 3aBUCHUMOCTH CWJI YIIPYTOCTH, BO3HHKAIOIIMX B NPYKMHE M PE3UHOBOM
obpasiie, oT ux AeGopMaIi.

W3yuenne IBMKEHUS CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTOH uepes JIErkuii OJI0K.

N3mepenne kodddummenta TpeHus Mo BEIUIHHE YTI0BOT0 KOAP(UIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne nBWXKeHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
KO3 PHUITEHTOM TpEHUS.

W3y4eHne nBMKEHNS IPpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpoe Teno. [TocTynarensHoe U BpaliaTebHOE IBMKEHHE TBEPJIOTO Tela.
MoOMEHT cuJIbl OTHOCUTENBHO ocu BpauleHus. Ilneuo cunbl. CriokeHHe CHIl, MPUIOKEHHBIX K
TBEpaOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO TEIIA.

YcroitunBoe, HEYCTOMUNBOE, OE3pa3INIHOE PABHOBECHE.

TexHuueckue yCcTpONCTBAa M TEXHOJOTUYECKHE MPOLECChl: KPOHIITEHH, CTPOUTEIbHBIN
KpaH, peeTryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBEcCHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccenenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBanne KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3y4yeHne yCTONYMBOCTH TBEPIOTO TeJa, UMEIOIIETO IUIOIMIAb OTIOPBI.

Tema 4. 3akonvi coxpanenun 6 Mexanuke.

Hmmynbeec MaTepuanbHOW TOUYKH, CUCTEMBI MaTepUaJIbHBIX ToueK. L[eHTp Macc cucTeMbl
MaTepHajIbHBIX TOUYEK. TeopeMa o0 JBMKEHUH LIEHTPA Macc.

HMmynibe CHIIbI M H3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MomeHT umnylibca MaTepuaibHOM ToukW. lIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCA B LICHTPAJIbHBIX MOJIAX.

PaboTa cunbl Ha MaJoM M Ha KOHEYHOM MepeMmenieHuu. I'paduueckoe mpeacraBicHue
paboThI CUITBIL.

MOIIHOCTE CHIIBL.

Kunernueckasi sHeprus marepuaibHON Touku. Teopema 00 M3MEHEHMHM KHHETHYECKOM
SHEPrUM MAaTEPUAILHOMN TOUKHU.

[ToTeHnnanbHble U HEMOTEHIMANbHbIE cuibl. [loTeHnmanbHas sHeprus. [loTeHnuanpHas
SHeprusi ynpyro aeopmupoBaHHONW NpyxkuHbI. [loTeHIManpHas 3HEpPrus Tejia B OJHOPOIHOM



rpaBUTALMOHHOM I1oJie. [loTeHnManpHas SHeprus Tena B MPaBUTALMOHHOM I10JIE OJHOPOJHOTO
mapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3p paOOThl HENOTEHLUHUAIBHBIX CHJI C U3MEHEHHUEM MEXaHMYECKON SHEPruu CHCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKOW YHEPTHH.

VYnopyrue u Heynpyrue CTOIKHOBEHHUS.

VYpaBHeHue bepHymm s uaeaNbHOM JKUIKOCTH KakK CIEACTBHE 3aKOHA COXPAaHEHMS
MEXaHUYECKON IHEPTUH.

TexHu4yeckue yCTpOHCTBA M TEXHOJOTMYECKUE TMPOLECCHI: ABMKEHHUE DPAKET, BOIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenrie MOITHOCTH CHJIBI.

W3meHeHune sHepruu Teja Mpu COBEPIICHUN PaOOTHI.

B3anMHble npeBpanieHusi KHHETUYECKONM M MOTEHUHUAIBbHOM SHEPrHil NpH ACHCTBUU Ha
TEJIO CUJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHepruy Ipu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

W3mepenne umiynbca Tena o TOpMO3HOMY ITyTH.

N3mepenue cuibl TATH, CKOPOCTH MOJIEININ JIEKTPOMOOMIIS X MOIITHOCTH CUJIBI TSTH.

CpaBHEHHE U3MEHEHHSI UMITYJIbCa TeJla C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUsI UMITYJIbCa IPU YIPYTOM B3aUMOJEHCTBUH.

N3mepenne KNHETUYECKOM SHEPTUHU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHUS MOTEHIIMATBHON SHEPTUU MPYKHUHBI ¢ paOOTON CHIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS MIPH JBIXKEHUH TeJla 0 HAKJIOHHOM MJI0CKOCTH.

Pa3nea 3. MosekynsipHas (puM3uKa ¥ TePMOAUHAMHUKA.

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU MeOPU.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJsipHO-KuHeTHuecko Teopun (MKT), ux onsiTHOE
obocHnoBanue. Juddysus. bpoyHoBckoe nBmkeHne. XapakTep ABUKCHUS U B3aMMOJICHCTBHS
YacTull BemecTBa. Moienu CTpOeHus ra3oB, KUAKOCTEH U TBEPABIX TeNl U OOBSICHEHHE CBOMCTB
BElleCTBA HAa OCHOBE OSTUX Mojeneil. Macca u pasmepsl Mosekyn (aromoB). KommuecTBo
BeniectBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ m3mepenus. lllkama temmnepaTyp
[enwcus.

Mogenp uaeanpHOr0 ra3a B MOJIEKYJISPHO-KMHETUYECKOM TEOpUHM: 4YacTHULbl Tras3a
JBUKYTCS XaOTUUYECKH U HE B3aUMOJEUCTBYIOT APYT C IPYTOM.

l'a3zoBbie 3akoHBI. YpaBHeHHe MenaeneeBa—Kiamneiipona. AOcomioTHas Temreparypa
(mkama Ttemmepatyp KenbBunHa). 3akon Jlamprona. M3omporiecchl B HI€aTbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeicTaBieHHe U30IMPOILIECCOB: U30TEpMa,
u30xo0pa, n3obapa.

CBsi3p MeXAy [JaBICHUEM U CpEeIHEH KHHETMUYECKOM »JHEPruel IOoCTynaTeabHOro
TEIUIOBOTO JBMKEHMSI MOJIEKYJI MJ€aIbHOIO Traza (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU HJI€aTIbHOIO ra3a).

Csi3b  aOCOJIIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO  CpEIHEH
KMHETUYECKOW SHEPTUeil MOCTYNaTeIbHOTIO TEMIOBOTO JIBUKEHHUS €€ YaCTHII.



TexHUuecKkue YyCTPOHCTBA M TEXHOJOTHMUECKHE MPOIECChl: TepMOMETp, Oapomerp,
[I0Jly4€HUE HAHOMATEPUAJIOB.

LHemoncmpayuu.

Monenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopenb GpOyHOBCKOTO JIBH)KCHUS.

Bunieoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddysus xuakocTeit.

Mogpens oneita IlITepHa.

[IpuTsixeHue MOJIEKyII.

Mogenu KpUCTANTNYECKUX PEIIETOK.

Habnronenue u uccnegoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot, npakmukym.

HccnenoBanue npoiecca yCTaHOBIEHHS TEINIOBOTO PaBHOBECHS IIPU TEIIIOOOMEHE MEXIy
ropsiueil ¥ X0J0JHOU BOJIOM.

W3ydyeHne u30TEpMUYECKOro Tpoliecca (PEKOMEHJO0BAHO HCIIONIb30BaHUE IUGPOBOI
nabopaTopun).

N3y4eHne n30XO0pHOIo Impolecca.

N3ydenne nzodapHOro mnpoiuecca.

IIpoBepka ypaBHEHUS COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

TepMoauHamuyeckas (TH) crhcTeEMA. 3ajaHue ~ BHEIIHUX  YCJIOBUM 1A
TEpPMOJIMHAMUYECKON  cucTeMbl. BHemHue ©  BHYTpeHHHME mapaMmeTpsl. I[lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CpPeJIHHE 3HAYEHUS BEJIIMYMH, OMUCHIBAIOIIUX €€ COCTOSHHE
Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe navano tepmoanHamuku. CaMOIIpon3BOIbHAS peakcalysi TEPMOIMHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mognens wuzpeanbHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpaBHEHHUI: YypaBHEHHUE
MenneneeBa—KnaneiipoHa U BbIpaXKEHHUE I BHYTPEHHEH DHEPTUU. Y CIOBUS IPUMEHUMOCTH
ATOW MOJENU: HU3Kas KOHLIEHTPAllUs YacTHUI], BBICOKME TeMmIlepaTypbl. BolpaxkeHue s
BHYTPEHHEH YHEPTrUU OJJHOATOMHOT'O UACAIBHOIO ra3a.

KBazucrarnueckue 1 HeCTaTHUECKUE MPOLECCHI.

DnemeHTapHas paboTa B TepMoAUHAMUKe. Brraucnenue padoTsl o rpaduky mporecca Ha
pV-auarpamme.

Tennomnepenaya Kak crnoco0 HM3MEHEHHWs BHYTPEHHEW HHEPTUU TEPMOIAMHAMHUYECKOM
CUCTEMBI Oe3 coBepiieHus: padoTel. KOHBEKINS, TEIIIONPOBOTHOCTh, U3ITyYCHHE.

KomnuectBo TemtoTel. TemmoéMKOCTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH
BellleCTBA. YpaBHeHHEe Maliepa. YenbHas TeEIJIOTa CropaHusi ToruiMBa. Pacuér konudecTBa
TEIUIOTHI IpH Terwionepenaye. [lonstie 06 aquadatHoM mpoiiecce.

[lepBsiii 3ak0H TepMoauHaMUKU. BHyTpeHHsst sHeprusi. KonaumdecTBo TerioTsl U pabota
KaK Mepbl U3MEHEHUsI BHYTPEHHEH YHEPTrUr TEPMOIUHAMUYECKON CUCTEMBI.

Bropoil 3akoH TepMOAMHAMHUKMA MJiE PaBHOBECHBIX MPOLIECCOB: dYepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOH CHCTEMBl MPOXOAWUT E€IWHCTBEHHAs ajauadara.
AOcotoTHas TeMIieparypa.

Btopoii 3aKk0oH TepMOJIMHAMUKHU JUIsl HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO NEPEaTh
TEIJIOTY OT OoJiee XOJIOJAHOrOo Tena K Oonee Harperomy Oe3 kommeHcaruu (Kmaysuyc).
HeoOpaTtuMocTh NpUpOIHBIX TPOIIECCOB.



[Ipunnune! aeiictBus TernoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTHYECKUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX JABUTaTeneil. TemnoBoe 3arpsi3HeHne
OKPYXaIOIIEH Cpebl.

TexHUYeCKHue yCTPOMCTBA M TEXHOJOTHYECKHE TPOIECCHI: XOIOIUIBHUK, KOHIUIIMOHED,
IU3eTbHBIH W KapOIOpaTOpHBIM JBUTATeN, MapoBas TypOWHA, MOJIY4YEHHE CBEPXHHU3KUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJb30BAaHUEM TEIUIOBOIO HAacoca,
YTUIN3A1KA OMOOPTaHUYECKOTO TOTLTUBA ISl BEIPAOOTKH «TETLTOBOM» M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemMnepaTypsl PU auadaTHIecKOM PaCcIIuPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE YIEIbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl M3MEHEHHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOTo mpoiiecca.

KoMnbroTepHble MOJENH TETIIOBBIX JBUTATENECH.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomaol, npaKkmuxKym.

N3mepenne yaenbHOU TEeMI0EMKOCTH.

HccnenoBanue nponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO mporiecca.

N3yuenne B3aUMOCBS3U DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUSL U TeMIIEpaTyphl
KHUIIEHUS JKUIKOCTEH.

Tema 3. Azpecammnsie cocmosanusn eeuwgecmea. Dazosvie nepexoowl.

[TapooOpa3zoBanne u koHAeHcanus. lcmapenue wu KumeHue. YaenbHas TeIUIOTa
napooOpa3zoBaHMUs.

Haceiiennsle ¥ HeHachlllleHHbIE Mapbl. KauecTBeHHass 3aBUCHMMOCTH IUIOTHOCTH M
JABJICHHUSI HACBIIICHHOTO Mapa OT TeMIEepaTyphl, KX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATyPbl KUIIEHUS OT JJABJICHUS B KUKOCTH.

BrnaxHocTh Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrammuyeckue u aMmopdHbIie Teaa. AHU30TPOIHUS CBOMCTB KPHUCTAJIIOB.
[InaBnenue u kpucTauM3anus. Y aenbHas TerioTa miaBnenus. Cyonumanus.

Hedbopmaruu tBEpHOro Tema. Pactsbkenune m cxkarue. Casur. Moayne FOwnra. Ilpenen
yOpyrux aedopmaruii.

TemioBoe pacmiMpeHne KUAKOCTEH M TBEPABIX Ted, 00BEMHOE U JIMHEHHOE paclIupeHHe.
AHTrapMOHU3M TEIUIOBBIX KOJEOAHUN YaCTHUI[ BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIMPEHUS
Ten (Ha KAYeCTBEHHOM YPOBHE).

[IpeoGpa3oBanue sHEPrUM B (Pa30BBIX Mepexoax.

VYpaBHeHue TerI0BOro OanaHca.

[ToBepxHOocTHOE HaTsKeHHe. KoaduimeHT moBepXHOCTHOTO HaTshkeHHs. KanunspHbie
ABJIEHM. J{aBlieHne o UCKPUBIEHHOM MOBEPXHOCTHIO kuaAKocTH. Popmyna Jlamnaca.

TexHUUecKkue YCTPOMCTBA M TEXHOJOTMYECKHME TPOLECCHI: JKUJKHE KPHUCTAILIBI,
COBpPEMEHHBIE MaTepUAIbI.

Hemoncmpayuu.

TennoBoe pacmpeHue.

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu moHW>KEHHOM JaBJICHUH.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSKCHHUS.



OnbITEl ¢ MBUIBHBIMHU IIJIEHKAMHU.

CMaunBaHHMe.

Kanwuisipasle sABieHus.

Mopnenr HEHBIOTOHOBCKOM JKHIKOCTH.

Crioco06bI U3MEpEHHUsI BIAKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILECTBA.

Bunpl nedopmarimii.

Habmoienue mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomaul, npaKmuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEMU.

N3mepenue yaenbHOM TEeIUIOTHI IIJIaBICHUS JIbJA.

W3yueHne CBOMCTB HACHIIICHHBIX NIAPOB.

N3mepenne abCoIOTHOM BIIaXXHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.

N3mepenne ko3 GuiineHTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune monyns FOHra.

HccnenoBanue 3aBUCUMOCTH JIeopMallii Pe3MHOBOrO 00paslia OT MPHIIOKEHHON K HEMY
CHUJIBL.

Pazjnen 4. DaekTpoauHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpuzanus Teld U e€ MposBIEHUs. DIEeKTpUUecKuil 3apsa. JlBa BUIA 3JIEKTPUUECKUX
3apAnoB. [IpOBOAHMKH, NHMAIEKTPUKH W TNOJYNPOBOAHUKH. ODJIEMEHTAPHBIA JIIEKTPHUYECKHUI
3apsj. 3aKOH COXPaHEHMs DJIEKTPUUECKOTO 3apsija.

Bsaumopeictsue 3apan0B. Todeunsle 3apsaabl. 3akoH Kyiona.

Onexrpuueckoe nose. Ero nelicTBre Ha dJIEKTPUUECKUE 3apsibl.

Hanpsok€HHocTh  anekTpuueckoro moist. IIpoOubiii 3apsin. JIMHUM  HampspKEHHOCTH
ANIEKTpUYECKOro nosist. OJHOPOIHOE ANEKTPUUYECKOE TTOJIE.

IToTeHIManbHOCTD IEKTPOCTATUYECKOIO MOJA. PasHOCTh NOTEHIMAIOB U HAIPSLKCHUE.
[lorenumaneHass  2Heprus  3apsga B dJeKTpocTaTMyeckom — mosie.  [loreHnman
aneKkTpocTatndeckoro mnosisd. CBsi3p HaNpsHKEHHOCTU TOJS M Pa3HOCTH MOTEHUHUAIOB IS
AJIEKTPOCTATUYECKOTO MOoJIA (KaK OJHOPOAHOT0, TaK M HEOJTHOPOJHOTI0).

[TpyHIMI CyneprIO3ULUH DIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apspkeHHOM cdepsl. [lone paBHOMEpPHO
3apspkeHHOro 1o o0béMy miapa. Iloje paBHOMEpPHO 3apsiKEHHOW OECKOHEYHOH IIOCKOCTH.
Kaprtusb! 1MHUNM HANPS>)KEHHOCTU ATUX IOJIEN U DKBUIIOTEHIMAIBHBIX TIOBEPXHOCTEH.

IIpoBOHUKY B AJIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIEeKTPUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(MaeKkTpudecKkas MpOHUIAEMOCTh BEIIECTBA.

Konpnencarop. DJIEKTPOEMKOCTh  KOHJIEHCATOPA. OIEeKTPOEMKOCTh  IIJIOCKOTO
KOHJIEHCaTopa.

[TapannensHoe  coenquHeHHWE  KOHAeHcaTopoB.  [lociemoBaTenbHOE — COEQUHEHUE
KOHJICHCATOPOB.

DOHeprus 3apsHKEHHOTO KOHZIEHCATOopa.

JIBU>KEeHHE 3apsKEHHOM 4acCTULBI B OJHOPOJAHOM 3JIEKTPUYECKOM II0JIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JJIEKTPOCKOI, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE AIEKTPONprUOOpOB, KOHJIEHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.



Y CTpOUCTBO U MIPUHIUI ACUCTBUS HIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apyKEHHBIX IAPHKOB.

DNeKTpUUECKOe MOJIE IBYX 3apsyKEHHBIX IJTACTHH.

Mopensb snekTpoctaruueckoro reneparopa (Ban ne ['paada).

[IpoBOTHHUKY B AJIEKTPUYECKOM IOJIE.

DJeKTpOoCTaTHYECKas 3aluTa.

VY CTpOoICTBO U AEHCTBHE KOHACHCATOPA IOCTOSIHHOW U TIEPEMEHHOU EMKOCTH.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOWA@AM IUIACTHH,
paccTOSHUA MEXy HUMU U AUAJIEKTPUUECKOM MPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsKEHHOTO KOHAEHCATOPA.

3apsika ¥ pa3psiKa KOHAEHCATOpa Yepe3 pe3UucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomoi, npaKmuKym.

OrneHka cu1 B3aMMOACHCTBUS 3apsyKEHHBIX TEJl.

HaOmnroneHue npeBpalieHust S3Hepruy 3apsKeHHOT0 KOH/IEHCATOpa B HEPTUI0 M3IIy4EHUs
CBETOINO/IA.

W3y4eHne mpoTekaHus TOKa B LIETIH, COJEPKaIe KOHAEHCAaToP.

Pacnipenenenue pa3HOCTH MOTEHIMANOB  (HANpsDKEHHWs) TPH  MOCIEeN0BATEIbHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psiaa KOHIAEHCATOPA Yepe3 PE3UCTOp.

Tema 2. Ilocmoannwlil 31eKmpuydecKuii mox.

Cuia Toka. ITocTosAHHBIN TOK.

VYcnoBus  CyIIeCTBOBAaHUS IIOCTOSHHOTO DJIEKTPUYECKOrOo TOKa. VICTOYHMKHM TOKa.
Hanpsixenne U u OJ1C &.

3akoH OMa 11 y4acTKa LEIu.

DJEKTPUUYECKOE  CONPOTUBIEHHE.  3aBUCUMOCTh  COIPOTUBJIEHHMS  OJHOPOIHOTO
IIPOBOJHMKA OT €ro JJWHBI M IUIOIIAJU IONEPEYHOI0 CEUEHHs. Y IEIbHOE CONPOTUBIICHHE
BELIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEAMHEHHME IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nene. [Ipasuna Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoyns—JIeHma.

MoOIHOCTB NEKTPUYECKOro TOKa. TennoBast MOIIHOCT, BIAEIIAEMasl HAa PE3UCTOPE.

OJIC u BHyTpEHHEe COINpOTHUBIEHUE MCTOYHMKA TOKa. 3akoH Oma a8 1oJgHOU
(3aMKHYTOI) 2JE€KTpUUECKOH 1enyu. MoIHOCTh NCTOYHMKA TOKa. KOpoTKoe 3aMbIKaHUE.

Konzaencarop B 11eny NOCTOSIHHOTO TOKA.

TexHnyeckue YCTpPONMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETUHK NIEKTPUIECKOU SHEPTHH.

Hemoncmpayuu.

W3mepenne cuibl TOKa M HAIIPSDKECHUS.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa OT HaNpPsKEHUS MU PE3UCTOPA, JIAMIIBI
HaKaJUBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIIEHUS IWIMHIPUYECKUX TNPOBOJHUKOB OT JUIMHBI, IUIOIIATU
MIONIEPEYHOI0 CEUYEHUS U MaTepHuaa.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBICHUS MPU IOCTOSTHHOM
HaIPSDKEHUU.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblKaHUE TabBAHMYECKOTO JIEMEHTA U OLEHKA
BHYTPEHHETO CONPOTHUBIICHUS.



CrniocoObl coeTMHEeHNs1 ICTOUHUKOB Toka, D/1C Garapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIIOCAMHA UCTOYHHMKA TOKA OT CHJIbI TOKA
B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

HccnenoBanne cMeIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3MepeHue yaeabHOro CONpOTUBICHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSKEHMS JUIs JIaMITbl HAKaJIMBaHUSL.

VYBenuueHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenune D/{C v BHYTpEHHETO CONPOTUBIIEHUS UICTOYHHKA TOKA.

Hccnenosanue 3aBucumoctu J/1C raqpBaHUYECKOr0 3JIEMEHTA OT BPEMEHU NPU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHKA TOKA OT CHJIbI TOKa
B LIEMH.

HccnenoBanue 3aBUCUMOCTH M10JIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OneKTpuyecKas NPOBOJAUMOCTb DPA3JIMYHBIX BELIECTB. OJIEKTPOHHAs IPOBOJNMOCTD
TBEPABIX ~ METAUIOB.  3aBUCHUMOCTb  CONPOTUBIEHHS  METAJJIOB  OT  TEMIIEpPaTypBhl.
CBepXIpOBOIUMOCTb.

OnexkTpuueckuil Tk B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TNpPUMECHas MPOBOAMMOCTh MOJYNPOBOJIHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUI TOK B BJIEKTPOJUTAX. DJIEKTPOIUTHYECKAsT JAUCCOIUALMS. DJIEKTPOJIH3.
3akonbl Dapases A 2JIEKTPOIU3a.

OnexTpuueckuii TOK B raszax. (CaMOCTOATENbHBIH M HECAMOCTOSTENBHBIA pa3psil.
Pasznuynble TUIIBI caMOCTOATENBHOTO paspsaaa. Monnus. [Inazma.

TexHuyeckue yCTpPOHCTBA M TNPAKTUYECKOE IPUMEHEHME: Ta30pa3psaHbIe JaMIlbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: AMOMA, TPAH3HUCTOP, (HOTOIMOL,
CBETOJMOJ, TallbBaHWKa, paUHUPOBAHUE MEAM, BBIIUIABKA QJIIOMHHMS, BJIEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBhI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

3axoHsbI 3nekTpoansa dapazes.

HckpoBoit pa3psig v IPOBOAMMOCTb BO3AyXa.

CpaBHEeHHE TPOBOJUMOCTH METAIIJIOB U MOJYIPOBOIHUKOB.

OAHOCTOPOHHSS TPOBOJUMOCTD AUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomot, npakmukym.

Hab6mronenue amexTpousa.

M3mepeHue 3apsaa 0HOBAJICHTHOTO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHHS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

Pu3nyecKuil NPaKTHKYM.

CrniocoOb1 m3mMepeHus GPU3NIECKUX BEJIMYHH C HCIIOIB30BAaHUEM aHAJIOTOBBIX M IH(PPOBHIX
U3MEPUTENIbHBIX TMPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOJIOTHBIE H
OTHOCHUTEINIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usznyeckux BenuuyuH. OleHKa TpaHUI]
MOTPEIIHOCTEM.



[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpKa IMPEII0KEHHBIX TUIOTE3 (BBIOOP M3 PabOT, OMUCAHHBIX B TEMATUYECKHUX
pazzienax «Y4eHUYeCKUi KCTIEPUMEHT, 1a00paTOpHbIe pabOThI, IPAKTUKYM ).

Me:xknpeamMeTHble CBSI3H.

Nzydenne kypca ¢usuku yriryonéHHoro ypoBHsa B 10 kiacce oCyLIECTBISIETCA ¢ YUETOM
CoJIepkKaTeNbHbIX MEXKIIPEIMETHBIX CBs3€il ¢ KypcaMM MAaTeMaTHUKH, OHWOJOIMM, XHUMUH,
reorpa(gpuu U TEXHOJIOTHU.

Mesicnpeomemnsle nOHAMUA, C6AZAHHBIE C USYUCHUEM MEMO006 HAYUHO20 NOZHAHUAS
SBJICHME, HAay4HbIM (akt, rumores3a, (u3ndeckas BEIMYMHA, 3aKOH, TEOpus, HAONIIOJIEHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHUE, MOJIEb, U3MEPEHNE, IOTPELUTHOCTH N3MEPEHUM, N3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopusl.

Mamemamuxka: peuieHue cucreMbl ypaBHeHUW. JluneitHas ¢QyHkuusa, mnapabona,
runep6oa, ux rpaguku 1 ceoiicTBa. Tpuronomerpuueckre PyHKINUN: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO. BEKTOphl M MX NPOEKIMH Ha OCH
KOOpP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: mexannueckoe ABWKEHHE B KUBOM mpupoze, nupdys3us, ocMoc, Tenaoo0MeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeapl,  YTUIM3aLusd
OMOOPraHMYECKOTO TOIUIMBA I BBIPAOOTKH «TEIUIOBOW» M AJIEKTPOIHEPIUH, IMOBEPXHOCTHOE
HaTSHKEHHUE U KallWJUISIPHBIE SIBJIEHUSI B IPUPOJE, HIEKTPUUECKHUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumun: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBa,
MOJIIpHasi Macca, MoJdy4YeHHe HaHOMaTepUasoB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEN, JKUIKOCTEH U
ra3oB, JKUJAKHE KPHUCTaJJIbl, JJIEKTPUUYECKUE CBOMCTBA METAJJIOB, D3JIEKTPOJUTHUYECKAs
JCCOLMALNS, TaJIbBAHUKA, 3JIEKTPOHHAs! MUKPOCKOITHSI.

T'eozpagpusa: BnaxxHOCTb BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMU (KpOHIUTEHH, peméryarbie
KOHCTPYKLIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHHS] MEXAHUKH B TEXHUKE (TMPOCKOIL, BOJOMET
U Jpyrue), JIBUTAaTelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJOIWJIBHUK,
KOHAMIIMOHEP, TEXHOJOTHUU IIOJIyYeHHS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOTMH,  OJEKTpOCTaTHYeCKass  3allluTa,  3a3eMJICHHE
AJIEKTPOIPUOOPOB, ra30pa3psiAHbIE JAMIIbL, IOITYIPOBOIHUKOBbBIE IPHOOPHI, TalbBAHUKA.

11 KUIIACC

Pazjen 4. DuekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anMozeiicTBe TMOCTOSSHHBIX MAarHUTOB M IMPOBOJHHUKOB C TOKOM. MarHuTHOE IIOJe€.
Bektop MaruuTHO#M MHAYKIMU. [[pUHIMI Cynieprno3uiui MarHUTHEIX Toyieil. JIMHUU MarHuTHOM
WHAYKIINU.

MaruautHoe moje MpPOBOJHUKA C TOKOM (TMPSMOTO MPOBOJHUKA, KATYUIKA U KPYrOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amniepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna Jlopenmna, e€ HampaBieHHE M MOAYJb. JIBI)KEHHE 3apsKEHHOW YacTHIBI B
OJIHOPOJAHOM MarHuTHoM nose. PabGora cuibl Jlopenna.

MarnutHoe nose B BeuiectBe. deppoMarHeTHky, napa- U JuaMarHeTUKU.



TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECChl: MPUMEHEHHE MOCTOSHHBIX
MarHiTOB, JJIEKTPOMAarHUTOB, TECTEP-MYIbTUMETP, JJIEKTpOJABUTATENh SKOOW, YCKOpPHTEIH
3JIEeMEHTapHBIX YaCTHII.

Hemoncmpayuu.

Kaptuaa nwHWE WHIYKIUA MAarHATHOTO TIOJIS TIOJIOCOBOTO M MOJKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHUTOB.

KaptuHa nuHMA MarHUTHOM WHAYKUMHM TMOJS JUIMHHOTO TPSIMOTO MPOBOJHUKA M
3aMKHYTOT'0O KOJIBIIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumMogeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Awmrepa.

[HeiictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

HaGnronenue aABuKeHUS mMydka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIIUTT AEHCTBUS PICKTPOU3MEPUTEIHHOTO MPUOOPa MarHUTOICKTPUUECKONW CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopmnsie pabomaol, npaKkmuxKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOUCTB heppOMarHeTHKOB.

WccnenoBanue necTBUS TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuibsl AMiiepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIepa OT CHJIBI TOKA.

Omnpenenenre MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMsI CHIIBI AMTiepa.

Tema 5. Dnexmpomazcnumnan uHOYKYuUs.

SIBrieHME HNEKTPOMAarHUTHOM WHAYKUMH. [loTOk BekTopa MarHMUTHOM WHAyKmuu. IJ1C
WHAYKUMW. 3aKOH 3JIeKTpoMarHuTHOM uHAaykumu @Dapaznes. BuxpeBoe anekTpuueckoe Mode.
Toxku dyko.

O/1C uHayKIMH B IPOBOAHUKE, ABUKYIIEMCS B OJTHOPOJJHOM MarHUTHOM IIOJI€.

IIpaBuno JleHna.

NunyktuBHocTh. Karymika HWHAYKTHBHOCTH B IIEMM TOCTOSIHHOTO Toka. SIBieHue
camouHaykiuu. 3J1C caMOMHIYKITUH.

DHeprusi MarHUTHOTO TIOJISI KATYIITKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHME TMPOLECChl: HMHAYKIMOHHAS II€Yb,
COJICHOUJ, 3alIUTa OT 3JIEKTPU3ALNUU TEJ IPH JIBUKEHUH B MAarHUTHOM T10JI€ 3eMJIH.

Hemoncmpayuu.

HaGmtoienue siBIeHUS AIEKTPOMArHUTHOM WHIYKITHH.

UccnenoBanune 3aBucumoctd DJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS MarHUTHOI'O
MOTOKaA.

IIpaBuno JleHna.

[Tamenne MmarauTa B alFIOMUHHAEBON (MEHOW) TpyOe.

SIBneHue caMOMHAYKIUH.

Uccnenoanue 3apucumoct D/{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHS CHIIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

UccnenoBanue siBICHUS IEKTPOMArHUTHON MHIYKITUH.

OmnpeneneHne WHIYKIIUA BUXPEBOTO MarHUTHOTO TIOJIAL.

UccnenoBanue siBICHUS CAMOUHIYKITHH.

C6opka Mosie M 3JIEKTPOMAarHUTHOTO TeHepaTopa.



Paznea 5. KosieOanust u BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJIEOAHNSI.

Mapmonnueckne  kojebOaHusl. Kunematnueckoe ©  JUHAMHYECKOE  OIIMCAHUE.
OHepreTuyeckoe OmucaHue (3aKOH COXpaHEHUss MeXaHHdeckod »oHepruu). BoiBoa
JUHAMUYECKOTO OMNMCAaHUS TapMOHMYECKMX Kole0aHMH M3 HUX DHEPreTHYecKoro u
KMHEMAaTU4EeCKOTO OIMCAHMS.

Ammuintyna u (asza konebanuil. CBA3b aMIUIMTYJIbl KOJ€OAaHUH MCXOIHOW BEIMYUHBI C
aMIUTUTYAaMU KoJieOaHUH e€ CKOPOCTH U YCKOPEHHUSI.

[Tepuon u yactora konebanuii. [leproa Manbix cBOOOTHBIX KOJEOaHUI MaTeMaTHUECKOTO
MasiTHUKA. [leprosa cBOOOIHBIX KOJIEOAHNI TPYKUHHOTO MasiTHUKA.

[TonsTne o 3aTyxatommx KosneOaHusix. BoiHykneHHble Kosiebanus. Pe3onanc.
Pe3onancHas kpuBasi. BiusHue 3aTyxaHusi Ha BUJI P€30HaHCHOM KpUBOH. ABTOKOJIe0aHusI.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: METPOHOM, 4Yachl, Kadelw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuck Kojae0aTeIbHOTO ABMKEHHUS.

Habnronenne He3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJIEOaHUH rpy3a Ha HUTHU OT aMILTUTYIbI.

HccnenoBanue 3aTyxaromux KojaeOaHUN U 3aBUCHMOCTH NepHoa CBOOOAHBIX KOoleOaHUN
OT COMPOTHUBIICHUS.

HccnenoBanne konebaHWil rpy3a Ha MAacCUBHOM MpYXHHE C IEJIbi0 (OpMHUPOBaHUS
IpeACTaBICHNU 00 UeanbHON MO MPYKHUHHOTO MasiTHHUKA.

3aKOH COXpaHEHUs SHEPTUH MPH KojleOaHUX rpy3a Ha MpyKHUHE.

HccnenoBaHue BbIHYKJICHHBIX KOJIeOaHU.

HaGmtoienue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmuKym.

W3mepenue neproaa cBOOOTHBIX KOJIeOaHH HUTSHOTO U IPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABM)KEHHUS TeNa B X0JI€ KoJIeOaHUH Ha YIIPYTroM IO/IBECE.

W3ydeHue qBUKEHUSI HUTSHOTO MasiTHUKA.

ITpeoOpa3oBaHue SHEPrUM B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXaIOLUIMX KOJeOaHU.

HccnenoBanue BIHYKJICHHBIX KOJIeOaHUi.

Tema 2. dnexmpomaznumnule Konedanus.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KOJEOAaHHS B HICATBHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIDTUTYABI 3apsia KOHAEHCATOpa C
aMIUIUTY 10 CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B HI€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.

3aryxaromue AJIEKTPOMAarHuUTHbIE KoJeOaHWs. BbIHYX/JE€HHBIE 3IIEKTPOMAarHUTHbIE
Kosie0aHusl.

IlepemeHHBI TOK. MOIIHOCTH TEPEMEHHOrO0 TOKA. AMIUIMTYJHOE W JEHCTBYIOIIEE
3HAYEHUE CHJIBI TOKa M HANPSHKEHUS NIPH pa3inyHON (hopMe 3aBUCUMOCTH NEPEMEHHOT0 TOKA OT
BPEMEHH.

CuHycouJalbHbII IEpeMEHHbIN TOK. Pe3ncTop, KoHIeHcaTOp U KaTyIlIKa MHAYKTUBHOCTH
B LIENIH CHHYCOMAAJIIBHOIO IIEPEMEHHOI0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHU.

Wneanbublii TpancpopmaTop. I[IponsBoacTBo, nepenadya U norpediieHue 3JIEKTPUIECKON
DHEPIHH.



DKOJIOrMY4eCKHE PUCKH IIPU IPOU3BOJICTBE MIEKTPO3HEpruu. KyibpTypa HCIONb30BaHUS
AJIEKTPO3HEPTUH B TOBCETHEBHOM JKU3HMU.

TexHudeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, IMHUU JIEKTpoIepeiay.

Hemoncmpayuu.

CB0OOOIHBIC AIEKTPOMATrHUTHBIE KOJICOAHHUS.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHNH OT MHIYKTUBHOCTU M EMKOCTH KOHTYpA.

OcuusnorpaMMBl 3JIEKTPOMarHUTHBIX KOJICOaHUH.

['enepaTop He3aTyXalOMIMX JIEKTPOMArHUTHBIX KOJIeOaHHH.

Mogenp 3IEKTPOMarHuTHOTO TE€HEPATOPA.

BbIHyKIeHHbIE CUHYCOM/IaIbHbIE KOJICOaHMsI.

Pe3ucrop, karyika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH IEPEMEHHOT0 TOKA.

Pe3onaHc mpu mocneaoBaTelbHOM COEIUHEHHHM PE3UCTOpa, KAaTYIIKU WHIYKTHUBHOCTH U
KOHJICHCATOPA.

VY CcTpoHCTBO M MPUHIMIT AEUCTBUS TpaHCcHopMaTopa.

Mogenb TUHUM 2IEKTPONEPEIaUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npakmukym.

Nzydenne Tpancdopmaropa.

HccnenoBaHne NepeMEHHOTO TOKa Yepe3 IMOCIIEI0BATEIbHO COEIMHEHHBIE KOHJ/IEHCATOP,
KaTyIIKy U PE3UCTOP.

Habntoienue 31eKTpOMarHUTHOTO Pe30HAaHCa.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B I[N NEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMacHUMHbBIE 60IHbL.

MexaHn4yeckue BOJIHBI, YCJIOBUS HX pachpocTpaHeHus. Ilomepednble M mIpomonbHbIE
BoJIHBL. Ilepuon, ckopocTs pacnpocTpaHeHMsI M AauHA BOJHBL. CBOMCTBA MEXAHMYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUE, HHTepPEpEHITHS U AU(PaKITHSL.

3Byk. CkopocThb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[lymoBoOe 3arps3HEHHE OKPYKAIOLIEH cpeibl.

DONEeKTpOMarHUTHHIE BOJHBI. YCJIOBHUS W3Ty4YEHHUS 3JEKTPOMArHUTHBIX BOJH. B3aumuHas
OpHEHTAIMs BEKTOPOB B DJIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJNEKTPOMAarHWTHBIX BOJH: OTpPaKEHHE, MPEIIOMIICHUE, MOJIpU3aLus,
uHTEeppepeHIMs U TUpaKIUs.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. IIpHMEHEHHE JIEKTPOMArHUTHBIX BOJH B TEXHHUKE M
ObITYy.

IIpuHIUIIBI paIuOCBA3H U TeleBUAeHUs. Pannonokanusi.

DNeKTpOMarHUTHOE 3arps3HEHUE OKPYXKarolIe cpeibl.

TexHuyeckue ycCTpoilcTBa M IMPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
pagap, paauompuéMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meuysb, ynbTpasBykKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTpaHEHHE MONEPEUHBIX U MPOJO0IbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKa.

3aBHCUMOCTBH JIUTMHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habtoienue otTpaskeHus ¥ NpeoMICHHUsI MEXaHUUECKHUX BOJIH.

Habmonenue nnrepdepeHuny u Augpakiiny MEXaHM4eCKUX BOJIH.

AKYCTUYECKUH PE30HAHC.



CBoiicTBa yabTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOH M YacTOTOU
KOJIeOaHUH.

UccnenoBanue CBOMCTB  AJIEKTPOMATHUTHBIX  BOJH:  OTPAXKEHHUE, MPETIOMIICHHUE,
noJsisipu3anus, tudpakuus, HTepdepeHIHs.

Oo6napyxeHne nHOPaKpacHOTO U yIbTPa(hHUOIECTOBOTO H3ITYyUEHHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomaol, npaKkmuxKym.

N3y4yeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacipocTpaHEHMsI 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonnHETHOE pacpoOCTpaHEHHUE CBETa B OJHOpOAHOU cpexae. Jlyu cBera. ToueuHbliit
HCTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpakeHHs cBeTa. I[locTpoeHne n300pa)keHHl B MIIOCKOM
3epkaie. Cpepuueckue 3epkana.

[Ipenomnenne cBeTta. 3akoHBl MpeNOMIIEHUS cBeTa. AOCONIOTHBIA TOKa3aTenb
npesomiieHus. OTHOCUTENBHBIM IOKa3arenab NpenoMieHHs. IoCTOSHCTBO 4acTOTBI cBeTa M
COOTHOILIEHHUE JUIMH BOJH IPH MEPEX0JI€ MOHOXPOMAaTHYECKOIO CBETA 4Yepe3 TpaHUILy pasiena
JIByX ONTHYECKUX CPEZ.

Xon nyueit B mpusme. ucrnepeus ceera. CloxkHBINH cocTaB Oenoro cera. L{Ber.

[TonHoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroi MoIHOro BHyTPEHHETO OTPaKEeHUSI.

Cobuparonie u pacceuBaromve JuH3bl. ToHkass nuH3a. DOKyCHOE paccTosSHHUE H
ONTHYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHS TOHKOW C(heprudecKoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTENs MPETOMIICHHUS.

®opmyJia TOHKOH JIMH3BL. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

Xopa my4a, IpOIIEIIIEro JUH3Y M0 IPOU3BOJIBHBIM YIJIOM K €€ INIaBHON ONTUYECKOM OCH.
[TocTpoeHne n300paxeHUH TOUKH U OTpE3Ka MPSAMON B COOMPAIOIINX M PACCEUBAIOIINX JTMH3aX
U UX CUCTEMaX.

OnTuueckue npudopsl. Paspemaromniast ciocodHOCTh. ['1a3 Kak onTHYeckas cuctema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass onrtuka. WuTepdepenmuss cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIIOBUS
HAOMIOJIEHUS! MAaKCUMyMOB U MHHHUMYMOB B HWHTep(EpEHIIMOHHON KapTHHE OT JABYX
KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl Kilaccu4eckux MHTEP(EPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunonHas peméTka. YcaoBHE HAOMIOJACHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUM MOHOXPOMAaTHYECKOTO CBETa Ha JU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTMUECKHE MPOLECCHl: OYKH, JIyHa, HMEepHUCKOIl,
¢dotoanmapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS
onTHKa, TUGPaKIUOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeioMIIEHUS CBETA.

HabmroeHue moiHOro BHyTPEHHETO OTpaKeHHst. MoJienb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITyYKOB Y€pE3 MIIOCKONAPAIIIENbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBONCTB N300pakeHUN B JIMH3AX.

Mogaenu MUKpOCKOIIa, TeIeCKomna.

HaGmronenue naTepdepeHmm creTa.



Habmtoienue BETOB TOHKUX TMJIEHOK.

HaGmonenue nudpakuuu ceera.

W3yuenne qudpakilnOHHON PEIIETKH.

Habmtonenue nudpakiinoHHOro CEKTpa.

HaGmronenue aucnepcun cBeTa.

Habmoienue nonsipuszanuu cBera.

[TpumeHeHre NOISPOUIOB ISl U3YYSHHS] MEXaHUUYECKUX HANpPsKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

N3mepenne nokazaress IpeoMICHHS CTEKJIa.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIeCTBA (HAa MPUMEPE KHUIKUX
JIUH3).

N3mepenne poKyCHOro pacCTOSIHUS PacCEUBAIOIINX JIMH3.

[Tonmydyenne n300pakeHHs B CUCTEME U3 TNIOCKOTO 3€pKaJia U JINH3HI.

[Tomydenue n300pakxeHHs B CUCTEME U3 JIBYX JIUH3.

KoncTpynpoBanue TenecKONMUECKUX CHCTEM.

Habmonenue nudpakuuu, nHTEphEpeHIINN U TONISPU3AIIH CBETA.

N3yuenue nonsipuszauu cBeTa, OTPAXEHHOTO OT MOBEPXHOCTU JUAICKTPUKA.

W3yuenne naTepepeHIy Ja3epHOTo U3TYUCHUS Ha JBYX IIEIAX.

HaGmoienue nucnepcuu.

HaGnronenue u uccnenoBanue qudpakiiMOHHOTO CIIEKTPA.

N3mepenne 1iIMHBI CBETOBOM BOJIHBI.

[TomydeHune criekTpa U3y4eHus: CBETOAMO 1A TIPU MOMOIIH TU(PAKIIMOHHON PEelIETKH.

Pa3znen 6. OcHOBBI crienMaJIbHOW TEOPUH OTHOCUTEILHOCTH.

['paHubl TPUMEHUMOCTH KJIACCUYECKOM MexXaHuKH. llocTynaTsl crnenuanbHOM TeOopUH
OTHOCHUTEIIBHOCTH.

IIpocTpancTBeHHO-BpeMeHHOM  uHTepBan.  IIpeoOpasoBanus  JlopeHuma.  Ycinosue
IPUUUHHOCTH. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelJICHHME BPEMEHU U COKpallCHHE
JUTUHBI.

DHeprus ¥ UMITyJIbC PEISATUBUCTCKON YaCTULIBI.

CBsI3b MacChl ¢ SHEPTUEH U UMITYJILCOM PEIISITUBUCTCKOM YAaCTULIBI. DHEPTHS TTOKOS.

TexHU4YecKkue YCTPOHCTBA M TEXHOJOTHYECKHE MPOIECChl: CIYTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apsKEHHBIX YACTHIL.

Y4eHUYeCKUi IKCIEPUMEHT, 1a00paTOpHBIE pa0OTHI, MPAKTUKYM.

OmnpeneneHre UMIyJIbCa U YHEPTHH PENSATUBUCTCKUX 4acTHll (1o ¢oTorpadusM Tpekos
3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHo-601H0601 Oyanu3m.

PaBHOBecHOE TerIOBOE W3NIy4YeHHE (M3IIydeHHE aOCONIOTHO YEPHOrO Tena). 3aKoH
cMmelieHus Buna. ['mnoresa I[lnanka o kBaHrax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

®otorddext. Onpitel A. I'. CroneroBa. 3akoHsl ¢porodddekra. YpaBHeHue DUHIITEHHA
s poroaddexra. «Kpacnas rpannna» Gororddexra.

[laBneHue cBeta (B 4YaCTHOCTH, JaBJIEHUE CBETa Ha aOCOJIOTHO IMOTJIOLIAIOUIYI0 U
abCo0THO oTpaxarolryto moBepxHocts). OneiTsl [1. H. JleGenena.



Bonnoseie cBolicTBa yactul. BomHel ne bpoia. imHa BomHbl 1e bpoiuid u pasMmepsl
o0nacTH  JIOKAaNM3alMM  JABIDKYyIIecs  vacTuipl.  KopmycKyJaspHO-BOJIHOBOH — JTyaliu3M.
Judpaxius 31eKTpOHOB Ha KpUCTaJIax.

Crnennguka n3mepenuii B Mukpomupe. CooTHolieHus HeonpeaenénHocrel ['elizendepra.

TexHuyeckue ycTpoMcTBa M TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPOMETP, (HOTOIIEMEHT,
(doTo1aTUNK, TYHHEIbHBI MUKPOCKOII, COJIHEUHAas 0aTapesi, CBETOIUO/.

Hemoncmpayuu.

®oTo3(PeKT Ha yCTaHOBKE C TUHKOBOU MIACTHHOM.

HccnenoBanue 3akOHOB BHEIIHEro ¢potodddekra.

HccenenoBanue 3aBUCUMOCTH COIIPOTUBIICHHUS MOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue porope3ncTopa.

N3mepenue nocrossHHOM [Inanka Ha ocHOBe uccnenoBanus GoTorddexta.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOANO/ OT HAIIPSKCHHUS.

Tema 2. @usuka amoma.

OmnBITHI 110 WCCNIEAOBAaHUIO CTPOSHUS aToMa. [InanerapHas monens atoma Pesepdopaa.

ITocrynatel bopa. M3nydyenue u norjouieHHe (pOTOHOB IPHU NMEPEXOAE aToMa C OJHOTO
YPOBHS SHEPTUU Ha APYTOH.

Bunsl cnexktpoB. CrieKTp ypOBHEHN 3HEPrUU aTOMa BOJIOPOJA.

CrnoHTaHHOE W BBIHYKJEHHOE U3JTydYeHHE cBeTa. Jlazep.

TexHu4yeckue yCTPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPAJIbHBI aHAJIN3
(criekTpocKoI), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onsita Pesepdopna.

Habnronenne muHeHYaThIX CIIEKTPOB.

YCeTpolCTBO M IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHULL.

OmnpeneneHne JUIMHBI BOJIHBI JA3€PHOTO U3ITyUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

Habnronenue nuHeHyaToro crekrpa.

HccenenoBanue cnekrpa pa3peKEHHOIO aTOMApHOIO BOJAOPOAAa U U3MEPEHHUE IOCTOSHHOMN
Punbepra.

Tema 3. Qusuxka amomHo20 A0pa u I1EMEHMAPHBLIX YACHUY,.

Hyxnonnast monens sinpa ['eitzenOepra—Banenko. 3apsa sapa. MaccoBoe 4ucio sijpa.
N3otomsl.

PannoaktuBHOCTE. Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN Oera-pacmai. ['amma-
U3ITy4ECHHUE.

3aKOH paJuOaKTHBHOIO pacnaza. PanuoaktuBHble u3oTonbel B mpupoge. CBolicTBa
WOHM3UPYIOUIETO  W3IydyeHUs. BiusHue pagMoOaKTUBHOCTM Ha  JKMBBIE  OPTraHU3MBI.
EcrectBennslit pon nznyuenus. Jlozumerpus.

OHeprust CBSI3M HYyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Maccsl sapa.

SAnepubie peakiuu. [lenmenne wu cuHTe3 sAAep. SpepHpie peakTophl. [Ipobrmembl
YOPaBIsSEMOro TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHE AacCMEeKThl pa3BUTUS  AJEPHOMN
SHEPreTUKHU.

MeToapl pETUCTPALAN U UCCIIEIOBAHNS YIEMEHTAPHBIX YaCTHII.



dyHaMeHTaIbHbIE B3aUMOecTBYs. bapnonsl, Me30HbI U jenToHsl. Ilpencrasienue o
CrannaptHoit mogenu. KBapk-rimtooHHas MOJI€Nb aJJpOHOB.

®dusuka 3a npenenamu CrannapTHoi mojenu. TéMHast MaTepust U TEMHAs SHEPIHUSL.

EnuHcTBO Qu3nyeckoil KapTUHBI MUpa.

TexHu4eckue yCcTpoWCTBa M TEXHOJIOTMYECKUE MPOLECCH: JO3UMETpP, Kamepa Buibcona,
ANCpHBIA  PEaKTOp, TEPMOSIEPHBIM peakTop, aTroMHas OoM0a, MarHUTHO-pE30HAHCHAas
Tomorpadus.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, npaKmuKym.

HccnenoBanue TpeKOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4yacTHI] ATFOMUHUEM.

Paznes 8. DiieMeHTBHI aCTPOHOMUM U aCTPOPU3UKH.

Ortansl  pa3BUTHS acTpoHoMuu. lIpuknagHOe ¥©  MHPOBO33pEHUYECKOE 3HAYCHHE
acTpoHOMUHU. [IpUMEHMMOCTb 3aKOHOB (U3MKH [ OOBACHEHMs] NPHPOJBl KOCMHUYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HcciaenoBaHuld. (COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
panuoTenecKonsl, BHEaTMOC(hepHas aCTPOHOMUS.

Bun 3Bé3aHoro Heba. Co3Besausi, spKue 3BE3/bI, IUTAHETHI, X BUIUMOE JABIKEHHE.

ConHeuHas cucrema.

Connne. Conneunas akTUBHOCTh. McTounuk snepruu ConHIla u 3BE3/1.

3BE31pl, WX OCHOBHBIE XApPAKTEPUCTUKHU. JlMarpamma «CHEKTPaJbHBIM KjilacCc —
CBETUMOCTBY. 3BE3/IbI INIABHOM IOCIIEOBATEILHOCTU. 3aBUCUMOCTD «MAcCa — CBETUMOCTBY UIS
3BE€37, TIVIABHOM  IOCJIEZIOBATENbHOCTU. BHyTpeHHee crpoeHue 3BE3n. CoBpEMEHHBIE
IIPEJICTaBICHUSI O IIPOMCXO0KIEHUH U 3BoNronK CoJHIIa U 3BE37. OTallbl )KU3HU 3BE3N.

Muneunsiii [1yTs — Hama [Nanaktuka. [lonoxenue u auxenue Connna B ["anaktuke. Tumnsl
rajlakTuk. Panuoranaktuky u kBa3zapsl. UEpHBIE ABIPHI B s/Ipax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoi. 3akon XaO0ma. Pasberanme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe u3inyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsle npo0iaeMbl aCTpPOHOMUM.

Yuenuueckue nabnrooenus.

HaGmtonenuss 3BE€3nHOro Heba  HEBOOPYXKEHHBIM  IJ1a30M  C  HCIOJIb30BaHUEM
KOMIIBIOTEPHBIX TMPWIOKEHUH I  ONpefeNieHUs TOJO0XKEHUS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be311si CEBEPHOTO MOIyLIApUs U SIPKUE 3BE3IBI.

Habmnronenus B teneckon JIyHbI, TUTaHeT, TYMaHHOCTEH 1 3BE3THBIX CKOTUICHHIA.

Pu3dnyecKuil NPaKTHKYM.

Crioco0bl U3MepeHus PU3NYECKUX BEJIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX TPUOOPOB U  KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE ~ TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenudyuH. OlLieHKa  TpaHuI
MIOTPELIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NUECKUX
BEJIMYMH, MPOBEpKa IMPEIIOKEHHBIX TUIMOTE3 (BBIOOP M3 PadOT, OMUCAHHBIX B TEMATUYECKHUX
pazzienax «Y4eHUYeCKUi SKCIIEPUMEHT, 1a00paTOpHbIe PadOThI, IPAKTUKYM ).

O0o0maroniee NnOBTOpPeHuUeE.

O6obmenne W cucCTeMaTu3alus CojAepKaHMs — pasfenoB  Kypca «MexaHukay,
«MonexynsipHas (pU3MKa U TEPMOAMHAMHUKAY, «JNEKTpoJUHaMUKay», «KonebaHus M BOJIHBDY,



«OCHOBBI CHEIMAJIbHON TEOPHUM OTHOCUTENbHOCTH», «KBaHTOBas Qusuka», «IeMEHTHI
aCTPOHOMHUU M aCTPOPHUIUKI.

Ponb ¢u3MKM W acTPOHOMHUU B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIBLHOW U
ATHUYECKON cdepax JesATEIbHOCTH 4YeJIOBeKa, pOoJib M MECTO (PU3MKU U AaCTPOHOMHUH B
COBPEMEHHOM HAy4YyHOM KapTHMHE MHpa, 3HAYCHUE OIMCATENIbHOM, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIBHON W TIPOTHOCTUYECKOU PYHKIINN (PU3NUECKON TEOPHH, POIh (PU3NIECKON TEOPHUH
B (hopMUPOBaHUM NpEACTaBIECHUN O PU3MUECKON KapTHHE MHUPA, MECTO (hPU3NUYECKON KapTHHBI
MHpa B 00ILIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O IPUPOJIE.

MexnpeamerHblie CBA3H.

Nzydenne kypca ¢usuku yriryoa€HHOro ypoBHs B 11 kiacce OCyHIECTBISIETCS ¢ YIETOM
COJIEpKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€M € KypcaMM MaTeMaTHK{, OMOJIOTMM, XUMHH,
reorpaduu U TEXHOJIOTHUHU.

Mesxcnpeomemnsle nonamus, c6A3aHHbIE C USYUEHUEM MEMO006 HAYUHO20 NOZHAHUA:
ABJICHME, HAay4HbIM (akr, rumoresa, (u3ndeckas BEIMYMHA, 3aKOH, TeOpus, HaONOJEHHE,
HKCHEPUMEHT, MOJIEIIMPOBAHKUE, MOJIEIIb, U3MEPEHHUE, IIOTPEITHOCTH U3MEPEHHUM, N3MEPUTEIIBHBIC
npubopsl, U poBas 1abopaTopusl.

Mamemamuka: pelieHHe CUCTEMbl ypaBHeHUI. Tpuronomerpuyeckre (GpyHKIUH: CUHYC,
KOCUHYC, TaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpH M HX
IIPOEKIIMM Ha OCH KOOpAMHAT, CJIOXEHHE BEKTOpPOB. IIpom3BOJHBIE 31€MEHTApHBIX (YHKIIHI.
[TpusHaky no100us TPEyroabHUKOB, ONPEEICHNE TUIOIAIU TUIOCKUX GUryp u oobEma Ten.

buonozua: >nexktpuueckue SIBICHUS B KUBOW TNpUpPOZE, KojedaTeabHble IBHUKCHHUS B
KUBOM  IPUpPOJNE,  OKOJOTMYECKHME  PHUCKHM  IIPH  IPOU3BOJACTBE  DIIEKTPOIHEPIHUH,
JJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOWIEH Cpelpl, YJIbTPa3ByKOBas JMArHOCTUKA B
MEIUIVHE, ONITUYECKUE SIBJICHUS B )KUBOM NPUPOJE.

Xumusa: CTpOEGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAJIbHBIN aHAIN3.

T'eozpagpus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, GoTochEMKa 3eMHOMI
MMOBEPXHOCTH, cericmorpad.

Texnonozua: npuMEHEHHE MOCTOSHHBIX MarHUTOB, AJIEKTPOMArHUTOB, IEKTPOABUTATENb
SlkoOu, reHepaTop NEPEeMEHHOI0 TOKAa, HMHIYKIMOHHAs Ie4b, JIMHUU DJEKTpolepenad,
AJIEKTPOABUraTeNb, pajgap, paaAUONPUEMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTpa3ByKOBasi IUArHOCTHKa B TEXHUKE, NPOEKLIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
coJHeyHast 6atapes, CIIyTHUKOBbIE IPUEMHHUKH, JIepHAsi YHEPTeTHKA U HKOJIOTHUECKUE aCTIeKThI
€€ pa3BUTHS.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110 ®U3SUKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHUs yueOHOro npeamera «Dusnka» JT0JKHBI OTPaKaTh
TOTOBHOCTb U CIIOCOOHOCTh OOYyYaIOIIMXCsl PyKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULKMEH JMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHMEHTAllUi, MO3UTUBHBIX BHYTPEHHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPATULMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIpeHe *XU3HEHHOTO ONbITa U OMNbITAa ACATEIbHOCTH B MPOLECCE peain3alliil OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATENIBHOM I€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

rpakIaHCKOr0 BOCIMTAHHUSA:

e Cc(hOPMHUPOBAHHOCTb TPAXKIAHCKOW MO3MLIMU OOYyYaroIIerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOrO OOIIECTBA;

® [PUHATHE TPAAULHMOHHBIX OOIIEUETOBEYECKUX TYMAHUCTHUECKUX U J€MOKPATHYECKUX
IIEHHOCTEI;

® TOTOBHOCTb BECTH COBMECTHYIO JESITEIBHOCTh B MHTEPECAX IPAXKAAHCKOTO OOIIEeCTBa,
Y4acTBOBATh B CAMOYIIPABICHUU B 00pa30BaTEIbHON OpraHU3aIiu;

e yMEHHE B3aUMOJIEHCTBOBATh C COLMAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ HA3HAYCHUEM;

® TOTOBHOCTb K T'YMaHUTapHOI U BOJIOHTEPCKOH J1ESTENLHOCTH.

NAaTPUOTHYECKOr0 BOCIIMTAHUS:

® cpOpMHUPOBAHHOCTH POCCUNCKON IpaskJaHCKON UIEHTUUYHOCTH, NATPUOTU3MA;

® [[EHHOCTHOE OTHOIIEHHE K IOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSIM POCCHMCKHMX
yu€HBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO IOBEJICHHUS;

e CrocoOHOCTh OLIEHUBATh CHUTYallMI0O W NPUHUMATh OCO3HAaHHBIE  pEIICHUS,
OPHEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCJE B
JIESITETbHOCTH YYEHOTO;

® OCO3HaHHE JMYHOTO BKJIA/a B IIOCTPOCHUE YCTOHYHUBOTO Oy IyIIEro.

3CTETHYECKOr0 BOCTIMTAHUSA:

® OCTETUYECKOE OTHOUIEHWE K MHUpY, BKJIIOYas JCTETUKY HAay4yHOro TBOPYECTBA,

NPUCYLIETO (PU3HUECKON HayKe.
TPY/10BOT0 BOCIIUTAHMSA:

e [UHTEpeC K pa3Iu4yHbIM cdepam MpodecCHOHATBHON JAEATENIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM M TEXHUKOH, yMEHHE COBEpIIaTh OCO3ZHAHHBIN BBIOOp Oymyrei
npodeccun 1 peaTu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIIAHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHMIO MU caMOOOpa30BaHUIO B 00JACTH (PU3MKH
Ha MPOTSKEHUU BCEU KU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KyJIbTYphbl, OCO3HaHHME TJI00AIBHOTO XapakTepa
AKOJIOTMYECKUX MPOOIeM;

® [UIAHUPOBAHUE M OCYLIECTBICHUE JECHCTBUN B OKPY KAIOILEH CpeJe Ha OCHOBE 3HAHUS
LeJIeN YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;



paciiup€HuE OIlblTa ACATCIBHOCTHU 9KOJIOTHYECKOU HAIpaBJICHHOCTHU Ha OCHOBC
HMEIOIIUXCS 3HAaHUH 110 (I)I/ISI/IKG.

HEHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs HU3HMUECKON HAYKU;
OCO3HAaHUE IIEHHOCTHM HAYYHOW JeSTeNIbHOCTH, TOTOBHOCTb B MpOIECCE H3YUYCHUS
(GU3UKKH  OCYIIECTBIATH  IMPOEKTHYIO M MCCIEIOBATENbCKYIO  JESTEeIbHOCTD
WHAWBUIYAIBHO U B TPYIITIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe JeiicTBUS
Ba3oBble Jlornueckue aeicTByA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh M aKTyaJlu3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeEIIATH 1IeNIN ACSITEIbHOCTH, 3aJaBaTh MApaMETPbl U KPUTEPUU UX JTOCTUKECHHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B paccMaTpuBaeMbIX (DU3HUECKUX
SIBIICHUSIX;

pa3zpabaThiBaTh IUIAaH pelIeHHs NpoOieMbl ¢ y4€TOM aHalIM3a HUMEIOUINXCS
MaTepUaIbHBIX 1 HEMaTEePUATbHBIX PECypPCOB;

BHOCHUTH KOPPEKTHUBHI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKHU MOCIEACTBUI IESITEILHOCTH;

KOOPJMHHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSIX pEANbHOrO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPoOIIeM.

Bba3oBble ucciaenoBaTeabCKue AeiicTBUS:

BIIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHU U METOAaMH (hU3HUECKOM
HaYKH;

BJaJIeTh HAaBBIKAMH Y4eOHO-MCCIIEIOBATEIbCKOW M MPOEKTHOW JESITEIbHOCTH B
oOnactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHMCKY
METOZOB pemIeHHus 3aqad (U3NYECKOTO COACpIKaHUS, TNPUMEHEHHUIO pPa3IHIHBIX
METOIOB TIO3HAHUS;

BJIAJIETh BUJIAMH JCSATEIBHOCTH IO MOJIYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETAINH,
npeoOpa30BaHUI0 ¥ PUMEHEHUIO B PA3IIUYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCJIE MIPH
CO3/IaHUU YUEOHBIX MMPOCKTOB B 00J1aCTH (HYU3UKH;

BBISIBIIITh TTPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTYaJIM3HPOBATH 3a]ady, BBIABHTAThH
THIOTEe3y €€ pelIeHUs, HaxXOIWTh apryMeHThl Ui JO0Ka3aTelbCTBA CBOUX
YTBEPKICHHIM, 3a1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh TOJYYCHHBIE B XOJI€ PEIICHHS 3aJadd pe3yJbTaThl, KPUTHYCCKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4i B 00Pa30BaTEIHLHOM ACATEIHHOCTH, B
TOM YHUCIIE MIPH U3YUYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBAThH IIPUOOPETEHHBIH OTIBIT,

YMETbh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCcTh KHU3HEACATSILHOCTH,
YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;



BBIJIBUI'aTh HOBBIC UACH, IIPpEJIaraTb OpUIriHaJIbHBIC ITOAXOAbI U PCIICHU A,
CTaBUTHb HpO6J’ICMBI U 3a1a4U, JOIYyCKArOIHE AJIbTCPHATUBHBIC PCIHICHU.

PabGora ¢ undopmanmeii:

BJAJIeTh HABBIKAMU TMIOJy4eHHUs WHPoOpManuud (QHU3HMUECKOTO COACpKAHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSATENBbHO OCYUIECTBIATH IOMCK, aHaJu3,
CHUCTEMAaTHU3aLMI0 W MHTEpIpeTalnuio HH(GOpMaluK pa3iu4yHbIX BUIOB U  (QOpM
NPEeCTaBICHHUS;

OLIEHHBATH JOCTOBEPHOCTh MH(POPMAIIHH;

UCIOJIb30BaTh Cpe/icTBAa HMH(OPMAILMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U OPraHM3alMOHHBIX 3a7ady C
coOmoieHrneM  TpeOOBaHUM  JIPrOHOMHKH, TEXHHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, NpPaBOBbIX M OJTUYECKUX HOPM, HOpPM HH(GOPMaLMOHHON
0C30ITacHOCTH;

Co3/laBaTh TEKCThl (M3UYECKOTO COACp)KaHUS B pas3IMYHBIX (opmatax ¢ ydérom
Ha3HayeHus: MHGOpMAlMU U LIEJeBOM ayJUTOPHH, BBIOMpAs ONTUMAlbHYIO (GopMy
IPEJCTaBICHNS U BU3YyalIU3alllu.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATh O0IIEHNE HA ypOKaxX (DM3UKHU U BO BHEYPOUHOU JIESITEIILHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(PIMKTHBIX CUTYaIlui U CMATYATh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MOHUMAThH U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U WHINBUAYATHHON paOOTHI;
BBIOMPATh TEMAaTHKY M METOJbl COBMECTHBIX JCHCTBHHA C Y4ETOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KaXKIOro 4YjeHa KOJJIECKTHBA;

HpI/IHI/IMaTI) el COBMGCTHOI71 ACATCIIbHOCTH, OpFaHI/ISOBI)IBaTI) u KOOpIII/IHI/IpOBaTI)
JNEUCTBUSA MO €€ JOCTHXKEHHUIO: COCTaBIISITh IJIAH JIEUCTBUM, paclpelesiaTh POJU C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OLCHHWBATHL KA4YCCTBO CBOCTO BKJIIAJa WU KaXIOIO yLIaCTHI/IKa KOMAaHIbI B O6HII/II\/II
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npennaraTL HOBBIC HpOeKTI)I, OLCHUBATh UJACHU C IMO3UIIUU HOBH3HHI, OpI/IFI/IHaJ'II)HOCTI/I,
MPaKTUYECKOW 3HAYUMOCTH;

OCYHIGCTBJ'I?ITB IIOBUTUBHOC CTpaTCFI/ILIGCKOG IIOBCACHHUC B paSJ'II/ILIHI)IX CI/ITyaIII/ISIX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHUE, ObITH MHUITUATHBHBIM.

PeryasiTuBHBIC YHHBepcaJbHbIe y4eOHbIE 1eiiCTBHUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO JIEATEIbHOCTh B 001acTU (GU3UKU U
aACTPOHOMUHU, BBISBIIATH MTPOOJIEMBI, CTABUTH U OPMYITUPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOSATENIbHO COCTaBJIATH ILJIAH PELICHUs PAaCUETHBIX M KaU€CTBEHHBIX 3aJ]ad, IJIaH
BBITOJIHEHUS MTPAKTUYECKON paboOThl ¢ YYETOM HMMEIOIIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHU;

JaBaTh OLEHKY HOBBIM CUTYAaLIMSIM;

paciupsaTh paMKH y4e0HOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTEHUMH;

JIeIaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OIBIT;



CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO OSPYIUIMA B 001acTH (PU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHb.

CﬂMOKOHTpOJ’Ib, 3MOLIUOHAJIBLHBLIA HHTEJJIEKT:

NaBaTh OIICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIaJICTh HABBIKAMHU TI03HABATENBbHOM pedIeKCMM KaK OCO3HAaHUS COBEpPLIAEMbBIX
JEMCTBUM U MBICIUTENIBHBIX ITPOLIECCOB, X PE3YJIHTATOB U OCHOBAHMIA;

MCIOJIb30BaTh MPUEMBI peIeKCUU 71l OLIEHKU CUTYallMd, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB EATEIbHOCTH;
MPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA,

MIPUHUMATh MOTUBBI U ApTYMEHTBI JPYTUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MPU3HABAThH CBOE MPaABO U MPABO JAPYTUX Ha OMIMOKH.

B mporecce AOCTHXEHUS JIMYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MPOTPaMMBbI MO (U3UKE IS
YPOBHS CpeqHero o0Imero oopazoBaHus y 00yUYarolUXcs COBEPIICHCTBYETCS IMOLMOHAIBHBIH
UHTEIJIEKT, MPEANOoIaraloni cOopMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIONIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSIHME, BUJAETh HAIPABICHHUS PAa3BUTUS COOCTBEHHON SMOLIMOHAIBHON c(epsl,
OBITH yBEepEeHHBIM B ce0e;

CaMOpETYJIMPOBAaHUS,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  YMEHHME  IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  IOBEJCHUE, CIOCOOHOCTh  aJalTUPOBATBCS K
OMOITMOHATBHBIM U3MEHEHHSM U TPOSBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTHKCHUIO LIETH U yCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIOIIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSIHUE JPYTHX,
YYUTBIBaTh €r0 TpPH OCYIIECTBICHWH OOIIEHHs, CHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHUIO;

COILIMAJIHBIX HABBIKOB, BKIJIIOYAIOMIMX CHOCOOHOCTh BBICTPAaUBATh OTHOILICHHUS C
APYTUMH JFOBMH, 3a00THTHCS, MIPOSBIISITh MHTEPEC U pa3peraTh KOHQIUKTEHIL.

IMPEAMETHBIE PE3YJIbTATBI

K konny oOyuenust B 10 Kknacce npeIMeTHbIE pe3yJbTaThl Ha YIIyOJIEHHOM YpOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOUINXCS YMEHUH:

MOHUMATh pPOJb (PU3UKK B SKOHOMHYECKOW, TEXHOJOTHYECKOW, H3KOJOTUYECKOM,
COLIMAJIFHOW M 3TUYECKOH cdepax AeATeNbHOCTH YellOBeKa, pojib U MECTO (U3UKHU B
COBPEMEHHOM HAay4YHOU KapTHUHE MHDA, 3HA4YCHUE OMMUCATEIIbHOM,
CHCTEMAaTH3UPYIONIEH, OOBSICHUTENFHOW M MPOTHOCTUYECKON (YHKIMHA (PU3UIECKOM
TEOpUU — MEXAHUKHU, MOJIEKYJSIPHOU (PU3UKU U TEPMOAMHAMUKH, POJb (PU3HUECKOI
Teopuu B (OPMUPOBAHUHU MIPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

pa3nuyath yCIOBHUS NPUMEHHUMOCTH Mojeneld (U3NYEeCKUX Tel U MPOIECCOB
(sBNIeHUN): MHEpIIMAIbHAS CHCTEMa OTCUéTa, a0COIOTHO TBEPAOE TEII0, MaTepHaIbHAs
TOYKa, PABHOYCKOPEHHOE JBW)XEHHE, CBOOOJHOE TMajieHHe, abCONIOTHO YIpyras
nedopmarusi, abCOMIOTHO yHPyroe U abCOMIOTHO HEYINPYroe CTOJKHOBEHUS, MOJAEIHU



raza, JXUAKOCTA M TBEPAOTO (KPHUCTAJUIMYECKOTO) Tesa, WACaTbHBIA Ta3, TOYCHHBII
3apsl, OHOPOIHOE JIEKTPUUECKOE I10JIE;

pasnuyath yciuoBHs (TpaHUIBl, 00JacTH) MNPUMEHUMOCTU (U3MUYECKUX 3aKOHOB,
MOHUMATh BCEOOIMI XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB M OrPAaHHUYEHHOCTD
HCIIOJIb30BAaHUs YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh MU OOBSACHATH MEXAaHWYECKHE TMPOLECCHl M SBICHUS, MCIIONb3YS
OCHOBHBIE IIOJIO)KEHHS W 3aKOHbl MEXaHUKM (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
NBYDKEHUsA, (POPMYIJIbI KMHEMATHKHA PaBHOYCKOPEHHOTO JIBIKEHMsI, MPeoOpa3oBaHUs
lanmnes nmng ckopocTH W NepeMenieHus, 3akoHbl  HproToHa, HpuHIMI
OTHOCHUTENBHOCTH ['anunes, 3aKOH BCEMUPHOTO TATOTEHMS, 3aKOHBI COXPAHEHUS
UMIyJIbCAa W MEXaHWYECKOM SHEpruu, CBsI3b pabOThl CUJIBI C HW3MEHEHUEM
MEXaHMYECKOM DSHEpPruu, YCIOBUS paBHOBECHS TBEPIOTO Tena), IMPU ITOM
HCIIOJIb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: MpeodpazoBaHmii [ anmies, BTOPOro U TPETHETO
3aK0HOB HBIOTOHA, 3aKOHOB COXpAHEHHUs UMITYJIbCA U MEXAaHUUYECKOW YHEPTUH, 3aKOHA
BCEMHUPHOIO TATOTCHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIC MPOIECCH M SBICHUS, HCIONB3YsI OCHOBHBIE
nonoxkeHuss MKT u 3akoHBl MOJIEKYJSIpHOM (U3MKM U TEPMOAMHAMUKH (CBS3b
JABJICHUS WJCATBHOIO T'a3a CO CPEeIHEN KUHETUYECKON YHEPTUEN TEIJIOBOTO ABUKEHUS
U KOHLEHTpaluued €ero MOJIEKYJ, CBs3b TEMIEpPATypbl BEIIECTBA CO CpeaHEH
KMHETUYECKON DJHEpruer TeIIOBOTrO JBMIXKEHUS €ro 4YacTHll, CBs3b JaBICHUS
WJCAIbHOTO Ta3a C KOHILIEHTpaUuMel MOJIEKYJ M €ro TEMIIEpaTypoH, ypaBHEHHE
MenneneeBa—KnaneiipoHa, mepBbIii 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpaHEHUs
SHEPruM B TEIUIOBBIX IpOIlECCax), HpPH OSTOM HCIOJIB30BATh MaTEMaTHYECKOE
BBIPA)KCHME 3aKOHOB, YKa3bIBaTb YCJIOBHS NPUMEHUMOCTH ypaBHEHUs MeHueneeBa—
Knaneiipona;

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUYECKHE SIBIICHUS, HCIOJNB3Ys OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS JIEKTPUUECKOro 3aps/a,
3akoH  KynoHa, DNOTEHIMAIBHOCTh  DJIEKTPOCTATUYECKOTO  MOJS,  HMPUHIUII
CYNEPIIO3UINH SJIEKTPUYECKUX IOJIEH, IPU 3TOM YKa3bIBasl YCIOBUS NPUMEHUMOCTH
3akoHa KynoHna, a Takke MpakTUYECKH Ba)KHbIE COOTHOLIEHWs: 3aKOoHbl Oma it
y4acTKa UEIH U I 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH [xoyisa—JIenna, npasuna
Kupxroda, 3axonsr @apazest 11s1 SJEKTPOIH3a);

OIMHUCHIBaTh (PU3UYECKUE MPOLECCHl U SIBICHUS, UCIOJb3Ysl BEIUUYHMHBL: NIEpeMelIeCHHE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJNA U CUCTEMBI TE€Jl, CUJIa, MOMEHT CHJIbI, JaBJICHHUE,
MOTEHIMATIbHAs PHEPrus, KMHETHUUYECKash SHEpPrHs, MeXaHHuecKas JSHeprus, padora
CWIIBI, LIEHTPOCTPEMUTEIBHOE YCKOPEHHME, CHJIAa TSDKECTH, CWila YIPYTLOCTH, CHIA
TPEHUsI, MOIITHOCTbh, SHEPTUSI B3aUMOJACUCTBUS Tena ¢ 3eMiIEi BOIHM3M €€ TOBEPXHOCTH,
SHEeprusi ympyrod aepopmanvu TpPYXKHUHBI, KOJUYECTBO TEIJIOTHI, aOCOIIOTHAs
TeMIeparypa Tena, paboTa B TEepMOJIMHAMUKE, BHYTPEHHSS OSHEPrus HJICaIbHOTO
OJTHOATOMHOTO Ta3a, paboTa HAEaTbHOTO Ta3a, OTHOCHTEIbHAs BIAXKHOCTH BO3/yXa,
KITJI wmneanbHOro TEMIOBOrO JIBUraTess; 3JIEKTPUUECKOE II0Jie, HANPSKEHHOCTH
AJIEKTPUYECKOTO MOJIA, HANPSHKEHHOCTH MOJII TOYEYHOIrO 3apsjia WIH 3apsyKEHHOrO
mapa B BaKyyMe U B JUIJIEKTPUKE, MOTCHIUA 3JIEKTPOCTATUYECKOT O I10JIs, Pa3HOCTh
[IOTEHIMAJIOB, JJIEKTPOABWXKYILAs CHJIA, CUJa TOKA, HAIPSHKEHUE, MOIIHOCTh TOKA,
JNEKTpUYECKass EMKOCTh IIIOCKOTO KOHAECHCATOpa, CONPOTHBIICHUE YYacTKa LENU C



[IOCJIEAOBATENbHBIM M IAPAJUIEIBHBIM ~ COEIMHEHHUEM  PE3UCTOPOB,  DHEPIHs
JJIEKTPUYECKOTO T0JIs1 KOHJIEHCATOPA,

OOBSICHATP OCOOCHHOCTM NPOTEKaHHUs (U3NYECKUX  SBICHHH: MEXaHUYeCKOe
IBWKEHHME, TEIJIOBOE JIBWJKEHHME 4YacTHIl BEUIECTBAa, TEIUIOBOE pPABHOBECHUE,
OpoyHOBCKoOe JBIXeHHe, T dy3us, ucnapenne, KUeHHEe U KOHACHCAIHs, TUTaBJICHHE
U KpUCTAUIM3alMs, HANPABICHHOCTh  TEIUIONEpEedadd,  JJIEKTpHU3alus  Tell,
AKBUITOTEHIIMAILHOCTD MMOBEPXHOCTHU 3apsKEHHOTO TIPOBOIHUKA;

MPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UUECKON BEIMYHHBI OT APYTOW C
HCIIOJIb30BaHUEM TMPSMBIX HU3MEPEHHH, NpU 3TOM KOHCTPYHpPOBATh YCTaHOBKY,
(GUKCUpPOBaTh pPe3yJIbTaThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BUE
rpaduKoB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH H3MEpeHH, JenaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

IIPOBOJUTh KOCBEHHBbIE W3MEpEHUs (U3NYECKHX BEIMYUH, I[P 3TOM BBIOMpAThH
ONTUMANbHBIA METOJ W3MEpEeHHs, OLIEHUBATh aOCOJIOTHbIE M OTHOCHTEJbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH  ONBITBI 10 IPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl:  IIAHUPOBATh
HKCHEPUMEHT,  COOMpaThb  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHAJIU3UPOBATh
MIOJIy4YEHHBIE PE3YJIbTAThI U JAEJaTh BBIBOJ O CTATyCE MPEJIOKEHHON TMIIOTE3bI;
coOyroaTh MpaBuia 0€30MacHOro TPyAa IpPU MPOBEAECHUU MCCIEIOBAHUN B paMKax
y4eO0HOTO SKCIIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-HCCIEIOBATEIbCKONH M MPOCKTHOMN
JESTEIbHOCTH C HCIIOJIb30BAHMEM M3MEPUTENbHBIX YCTPOHCTB U J1a0OpaTOpHOTO
000opyI0BaHNS;

pemiaTh pacy€THbIC 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHON (U3MYeCKOi
MOJIETIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (hU3HUECKOI
MOJIETIM, OTBedamlled TpeOoBaHUSAM 3aJaud, MPUMEHATH (GOPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTyJIaThl  (PU3MYECKMX TEOpHMH MpH  HUCIOJIB30BAHUU
MaTEMaTUYECKUX METOJOB PpELICHHWs 3ajad, MPOBOAUTH pacdy€Tbl Ha OCHOBAaHUU
UMEIOLINXCA JAaHHBIX, AaHAJIU3UpPOBAaTh pPE3YJbTaThl U KOPPEKTHUPOBaTb METOJbI
pEeLIeHNs ¢ YYETOM NOJyUYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7aul, TpeOyrolue IPUMEHEHNs 3HAaHUI U3 pa3HbIX Pa3JiesioB
Kypca (QU3MKH, a TaKKe HMHTErpalluyd 3HAHWA U3 JPYTHX NPEIMETOB E€CTECTBEHHO-
HAy4yHOr0 IMKJA: BBICTpauBaTh JIOTMUECKYIO LIEMIOYKY PAacCyXJAECHHUH C ONOpoi Ha
M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHMUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIUIIOB pabOThI
M3MEPUTENBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;
IPUBOUTH NPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHME IPOIIECCOB OKPYKAIOIIEIO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aHAJTM3UPOBaTh M  OLEHUBATh IIOCIEACTBUS  OBITOBOM ¥  IPOHM3BOJACTBEHHOM
NeSITEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (U3NYECKUMHU NpolLeccaMH, C MO3UIUIN
JKOJIOTUYECKON 0€e301acHOCTH, MIpEACTABICHUI 0 palMoOHaIBLHOM
IIPUPOJONOIB30BaHNH, a TAKXKE Pa3yMHOM HCIOIb30BAaHUU JOCTHKEHUN HAyKH H
TEXHOJIOTUH JUIsl JaTbHEHIIIero pa3BUTHSI YeI0OBEUECKOro 00IIeCTBa;

MIPUMEHSATH Pa3InNYHbIC CIOCOOBI paboTHl ¢ HHPOpPMaLUEH PU3UIECKOTO COAEPIKAHUS C
UCTOJIb30BAHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  3TOM
UCMOJb30BaTh  COBPEMEHHbIE  HMH(OpPMAIMOHHBIE  TEXHOJIOTMH  JUId  IIOUCKa,



nepepaboTKU M TpeAbsABICHUS Y4YeOHOH M HAay4HO-NOMYJISIpHOM WH(opManuy,
CTPYKTYPUPOBAaHUSI W MHTEpIIpPETAlMK WHPOPMALUHU, MOJYYCHHOH W3 Ppa3IHMYHBIX
MCTOYHUKOB, KPUTUYECKH aHATM3HPOBATH MOJIy4aeMyt0 HHOOPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCA 3HAHMHA, TaK W Ha OCHOBE aHaJln3a
UCTOYHUKA UHPOpMAIUY;

NPOSIBJIATH OPraHM3AallMOHHBIE M  TIO3HABATENbHBIE YMEHHUS CaMOCTOATEIBHOTO
nproOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBHITIOJHEHUS IMPOEKTHBIX W Yy4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTe B TpyIIe C UCIOJIHEHHUEM pPA3JIMYHBIX COIMAJIBHBIX POJICH, IUIAHUPOBATH
paboTy TIpymnmbl, palMOHAIBHO pacHpeAessaTh JAeATEIbHOCTh B HECTaHIAPTHBIX
CUTYyallUsX, a/IeKBATHO OLIEHUBATh BKJIAJ Ka)KAOI0 U3 YYACTHUKOB I'PYIIIbI B pEeIICHUE
paccMaTpuBaeMoil MpoOIeMBl;

IOPOSIBIATE  MOTHBAaLMIO K  Oyaymed npoecCHOHAIbHOW — JEATENIBHOCTH IO
CHELUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.

K konmy oOyuenust B 11 Knacce npeaMeTHbIe pe3ybTaThl HAa YIIIyOJEHHOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHHH:

NOHUMAaTh pOJb (UMK B HSKOHOMHYECKOM, TEXHOJOTHMUECKOW, COLHUAIbHOW U
THYECKON cdepax HEsTeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH B COBPEMEHHOM
Hay4YyHOU KapTHHE MUpPA, POJIb ACTPOHOMUHU B MPAKTUYECKON JIEATEIHHOCTH YEJI0OBEKa U
JalbHENIIeM  HAyYHO-TEXHMYECKOM  pa3BUTUH,  3HAYEHUE  OMNHCATEIbHOM,
CHUCTEMATU3HUPYIONIEH, OOBSICHUTEILHON M MPOTHOCTUYECKON (PYHKIUN (HU3UIECKOM
TEOpPUU — DIIEKTPOJWHAMUKH, CIELMAIBHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM
¢bu3uky, ponb Gu3nUecKoil Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (PU3NUECKOM
KapTHHE MHUpPa, MeCTO (hU3MYECKOH KapTHHBI MHpa B OOLIEM pALY COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX IIPEACTABICHUI O IPUPOJE;

pa3nuyaTth yCIOBHUS NPUMEHHMMOCTH Mojenell (U3MYeCKUX Tel U HpPOILEeCcCOB
(siBNEHMI): OAHOPOJHOE DBJIEKTPUUECKOE U OJHOPOJHOE MAarHWTHOE IO,
rapMOHUYECKHE KOJIeOaHUsl, MaTeMaTWYeCKHi MAasTHHUK, WACAJbHBIN TNPYKUHHBIHA
MasiTHUK, TApMOHUYECKHE BOJIHBI, UACATBHBIA KOJIeOaTeNbHbIM KOHTYp, TOHKAsI JIMH34,
Mojiefiell aTomMa, aTOMHOTO Si/jpa U KBAHTOBOM MOJIENIU CBETA;

pa3nuyath YCIOBUS (TpaHMIbI, OOJIACTH) NPUMEHHMOCTH (HU3MUECKUX 3aKOHOB,
MOHMMATh BCeoOUIMIl xapakTep (yHIaMEHTAIbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SBIICHUS, MCIIONb3YS
OCHOBHBIE IIOJIOXKCHHMsSI M 3aKOHBl DJIEKTPOJAWHAMUKHA W CHELUAJIBHOHM TEOPHUH
OTHOCUTENILHOCTH (3aKOH COXPAaHEHUs 3JIEKTPUYECKOro 3apsija, cuia Amimepa, cuia
JlopeHna, 3akOH »3JEKTPOMAarHUTHOM WHAYKIUHM, mnpaBwio Jlenua, cBsa3p JJC
CaMOMHJIYKIMK B DJJIEMEHTE IEKTPUYECKOW LEMU CO CKOPOCTbIO M3MEHEHUS CHIIbI
TOKA, MOCTYJIaThl CIEUATIBHON TEOPUN OTHOCUTEIBHOCTH DWHIITENHA);
aHAJM3UPOBATh U OOBACHATh KBAHTOBBIEC MPOLIECCHI U SBJICHUS, UCTIONb3YS MOJOKEHHS
KBaHTOBON (m3uku (ypaBHeHHe ODiHIITEHHA 11 (oTtodddexra, mepBblii U BTOPOI
nocTyJsiatel bopa, mpuHIIMI COOTHOIIEHUs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXPAHEHHUs 3aps0BOIO U MAaCCOBOT'O YHCEN M 3HEPTUHU B SIIEPHBIX PEAKLMSIX, 3aKOH
PaIMOAaKTUBHOTO paclazia);



OIUCBIBATh (PU3NYECKHE NTPOLECCHI U SBIECHUS, UCIIOJIb3Ys BEIUUYHUHBL: HAPSKEHHOCTD
AJIEKTPUYECKOTO  TOJIs, MHOTEHIMAad  3JIEKTPOCTaTUYECKOro  TMOJsl,  pa3HOCTh
MOTEHIINAJIOB, 3JEKTPOJBMKYINAs CHUJIa, MHAYKIHMS MarHUTHOTO TMOJsl, MarHUTHBIH
MOTOK, CWiIa Awmrepa, WHAYKTUBHOCTb, JJIEKTPOJBIIKYINAsS CHIIA CAaMOMHIYKIIWH,
SHEPTUsi MAarHUTHOTO TOJISi IPOBOJHUKA C TOKOM, PENISITUBUCTCKAN MMITYJIbC, MOJTHAS
SHEPTHsl, SHEPTHS TIOKOSI CBOOOTHOW YACTHIIBI, SHEPTHSI M UMITYJIbC (POTOHA, MACCOBOE
YHCIIO M 3apsif Sapa, SHEPTHUS CBSI3H SIpa;

OOBSICHAT OCOOCHHOCTH NPOTEKaHUs (U3NYECKUX SBICHHHA: BIIEKTPOMArHUTHAS
WHIYKIUS, CAMOMHIYKIUS, Pe30HaHC, HHTep(epeHINs BOIH, AU(paKIus, AUCTIEpCHs,
MOJTHOE BHYTpPEHHEe oTpaxkeHue, (ortodnekrpuueckuit 3gdekt (horoaddekr), anpda-
u Oera-pacmanpl  sAep, TaMMa-U3IydeHHE  sjep, (u3nueckue  IPUHIMIIBI
CIIEKTPAJIbHOTO aHau3a 1 padoThI Ja3epa;

OIIpENIeJIATh HANPABICHHE MHAYKIUM MarHUTHOIO IMOJIA IPOBOJHHKA C TOKOM, CHIIBI
Awmnepa u cuibl Jlopenua;

CTPOUTh M300pa)KCHHE, CO34aBaEMOE IUIOCKHUM 3€pKajoM, TOHKOH JIMH30H, H
pacCcUMTHIBATh €ro XapaKTepPUCTUKY;

IIPUMEHATh OCHOBOIIOJIAraloIMe ACTPOHOMUYECKHUE IMOHATHUS, TEOPUU M 3aKOHBI JUIS
aHamM3a U OOBICHEHUS (U3NYECKUX MPOIECCOB, NPOUCXOASIIIMX B 3BE3MAX, B
3BE3HBIX CUCTEMax, B MEXIaJaKTHMYeCKOW cpene; JBHXKEHHS HEOECHBIX Ted,
3BOIIONIMH 3BE3 U BeeneHnHoi;

IPOBOJUTH HCCIIEZIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYHMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH, IPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCUPOBATH PE3yJIbTATHI
MOJyYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHIE TpadUKOB € Y4ETOM
aOCOJIOTHBIX ~ TOTPEITHOCTEH W3MEpEeHHid, JeNaTh BBIBOJBI 10  pe3yJbTaTaMm
WCCIICIOBAHMS,

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3UYECKHX BEIMYUH, IMPH 3TOM BBIOMPAThH
ONTUMAIIFHBIA METOJ W3MEPEHHs, OICHUBATh aOCOJIOTHBIE M OTHOCHTEIBHEIC
MOTPENIHOCTH NPSAMBIX M KOCBEHHBIX U3MEPEHUN;

NPOBOJIUTH ONBITBI IO TPOBEPKE TPEAIOKEHHOH TUNOTE3bl: IJIAHUPOBATH
HKCIEPUMEHT,  COOMpaThb  SKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJU3UPOBATh
MOJIyYEHHBIE PE3yJIbTaThl U J1eJ1aTh BBIBOJ O CTaTycCe MPeJI0KEHHONW THITOTE3bI;
OITMUCHIBATH METO/IbI OJYUYCHHSI HAYYHBIX aCTPOHOMHUYECKHIX 3HAHU;

coOoaTh MpaBuia 0€30MacHOro TPyAa IMpPHU MPOBEAEHUU MCCIEJOBAHUN B paMKax
y4e0HOTO SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEI0BATEIbCKONM M MPOCKTHOMN
JESATENbHOCTH C UCIOJb30BAaHUEM H3MEPHUTEIbHBIX YCTPOHCTB M JaOOpaTOPHOTO
00opyTOBaHUS;

pemaTb pacy€THbBIE 3aJaud C SIBHO 3a/JaHHOW M HESBHO 3aJJaHHOM (U3UUECKOil
MOJICNIbIO: Ha OCHOBAaHMM aHAJIW3a YCIOBHS BBIOMpATh (PH3MUECKUE MOJIEIH,
OTBEYaroIMe TPeOOBAHUSAM 3a4a4UM, IPUMEHSITH (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH H
HOCTYJIaThl (PU3MYECKUX TEOPUH IIPHU HCIOJIBb30BAaHUM MAaTEMAaTUYECKUX METOJIOB
pelieHust 3aj1ad, NPOBOJUTH pacyéTbl HA OCHOBAaHMM HMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pe3yJbTaTbl U KOPPEKTHPOBATH METOIbl pPELIEHUS C Y4ETOM
MOJIyYEHHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a7a4ul, TpeOyrolue NIPUMEHEHNs 3HAHUI U3 pa3HbIX Pa3JeoB
Kypca (QU3MKH, a TaKK€ HMHTErpalluyd 3HAHUA U3 JPYIMX NPEIMETOB €CTECTBEHHO-



HAy4yHOrO IMKJA: BBICTpauBaTh JIOTMUECKYIO LEMOYKY pPAaCCyX JECHHUH C ONOpOM Ha
M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUSA JUI1 OOBSCHEHUS OCHOBHBIX MIPUHIUIIOB pabOThI
M3MEPUTENIBHBIX PUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

IIPUBOIUTH NPUMEPHI BKJIa/1a POCCUHCKUX U 3apyOekHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE TIPOLECCOB OKPYXAIOIIEro MHUpA, B pa3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHAJTM3UPOBaTh M  OLEHMBATh IIOCIHEACTBUS  OBITOBOM M  NPOM3BOJCTBEHHOM
JESITEIbHOCTH YeJOBEKa, CBS3aHHOH ¢ (U3MYECKHMMH TNPOIECCaMH, C TTO3UIHHA
9KOJIOTUYECKOM 0€30I1aCHOCTH, peJICTaBICHUN 0 palMoOHaILHOM
MIPUPOJIONONIB30BaHUH, a TaKXKe pa3yMHOM HCIOJIb30BaHUU JIOCTHXKEHUN HayKu M
TEXHOJIOTUH JUIsl JabHEUIIEro pa3BUTHsI YeJI0OBEUECKOro 00IIeCTBa;

MPUMEHSTH Pa3IMYHbIE CIIOCOOBI PadOTHI ¢ MHpOpManKel GU3NIECKOTO COACPIKAHUS C
UCTOJIb30BAHUEM  COBPEMEHHBIX MH(OPMAIMOHHBIX  TEXHOJOTMH, TMpH  ITOM
UCTOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAIMOHHBIE  TEXHOJIOTMH  JUId  IIOUCKA,
nepepaboTKU M TpeAbsBICHUS Y4eOHOH M Hay4dHO-NOMYJISIpHOM HHGopMauuy,
CTPYKTYPUPOBAaHUSI W MHTEpIIpETalli WH(POPMALUU, MOJYYEHHOM U3 Ppa3IHMYHBIX
MCTOYHUKOB, KPUTUYECKH aHAJIM3HPOBATH MOJIy4aeMyt0 HH()OPMAIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCA 3HAHMHA, TaK U Ha OCHOBE aHaJIM3a
HCTOYHUKA UHPOpMAIUY;

IIPOSBIIATh OPraHM3aLlMOHHBIE M IIO3HABATEJIBHBIE YMEHMSI CaMOCTOSITENIBHOTO
MpUOOpETEHUs] HOBBIX 3HAHWW B TPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
HCCIIEIOBATENCKUX padoT;

paboTaTe B TpyIIe C UCIOJIHEHHEM DPA3JIMYHBIX COIMAJIBHBIX POJICH, IIAHUPOBATH
paboTy TpyNmbl, palMOHAIBHO paCHpPEeNeNiaTh JAESITeIbHOCTh B HECTaHAAPTHBIX
CUTyalusX, alcKBaTHO OLIEHMUBATh BKJIAJ KaXJI0T0 U3 YYaCTHUKOB IPYIIIbI B PELICHHUE
paccMaTpuBaeMoil MpoOIeMBl;

IpOSBIAT, MOTHUBAaLMIO K Oyaymed mnpodeccHuoHaNbHOM — JESTENbHOCTH IO
CMELUAIBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (uudpoBbie)
n/n NPOrpamMMbl Bcero Konrpoanneie | - TIpaxtuieckn o0pa3oBaTe/bHbIE
padoThI e padoThbl pecypebi
Paznen 1. HAYYHBIM METO/] TIO3HAHWS ITIPUPO/IBI
1.1 HayuHb1ii MeTOT TO3HAHUS TIPUPOIBI 6 bubmorexa LIOK
) https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Krnemarnia 10 1 https://m.edsoo.ru/f16b68d7
bubmnoreka [IOK
2.2 Jlunamuka 10 https://m.edsoo.ru/f16b68d7
. bu6nuoreka [JOK
23 Cratika TBEpAOrO TeNA > ! https://m.edsoo.ru/f1 6b68d7
bu6nmmoreka [IOK
24 3aKOHBI COXpPAaHEHUS B MEXAHUKE 10 1 https-//m.edsoo.ru/fl 6b68d7
Hroro no pazneny 35
Paszpen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUU 15 1 bubmiorexa LLOK
: https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TerioBbie MalIuHbI 20 1 https://m.cdsoo.ruw/fl6b68d7
33 ArperaTsble cocTosiHUS BelecTBa. da3oBbie 14 1 bubnnorexa [JOK
) MepeX0/ibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49




Paznea 4. JIEKTPOJAMHAMUKA

bu6nmmoreka [IOK
4.1 IEKTPUECKOE MO 24 https://m.edsoo.ru/f16b68d7
. N bu6mmoreka [{OK
4.2 IToCTOSAHHBIN JIEKTPUUECKHI TOK 24 hits://m.edsoo.ru/f16b68d7
Bu6nuoreka [JOK
43 TOKH B PasTIHHEIX Cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PUSHMYECKUN IPAKTUKYM
. bubmnoreka [IOK
> PH3HICCKHH IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
PesepBHOE Bpems 10 Bubmorexa OK
P p https://m.edso00.1ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16




11 KIIACC

KoJsmnyecTBo yacoB DJIeKTPOHHbIE
Ne n/n HanmeHoBaHMe pa3/ie/ioB U TeM (uudposrbie)
B NPorpamMmsl Bcero Kontpoaeusie | Ipaxtuseckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
Paznen 1. JIEKTPOINHAMUKA
bubmmorexa [IOK
11 Marmursoe nose 14 https://m.eds00.ru/39859ef1
bu6nuoreka [JOK
1.2 DneKTpoMarHuTHast MHAYKIUS 13 1 https://m.edsoo.ra/39859f]
Hroro no paznemy 27
Paznen 2. KOJIEBAHUS U BOJIHbI
Bbu6nuoreka [JOK
2.1 Mexanudeckue KojaeOaHus 10 https-//m.cdsoo.rw/39859f]
bubmuoreka [JOK
2.2 DNEeKTpOMarHuTHbIE KoJeOaHus 15 htps://m.edsoo.ru/39859f1
23 MexaHudecKkre 1 3IeKTPOMATrHUTHBIE 10 1 bubnmnoreka [JOK
) BOJIHBI https://m.eds00.ru/39859ef1
Bubnuoreka [JOK
2.4 Onrika 25 ! https://m.eds00.ru/39859¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 Octionot CTO : : Eggg;rifsgsiggg%weﬂ
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASA ®PU3UKA

4.1 KopmyckynsipHO-BOJIHOBOM Tyaiin3m 15 Bubmaorexa HOK

https://m.eds00.ru/39859¢f1




but6mmoreka [JOK

4.2 Pu3nka aroma > https://m.edsoo.ru/39859¢f1
43 ®u3uKa aTOMHOTO SJIpa U AJIEMEHTAPHBIX 5 bubmuoteka [IOK
' YacTHUIL https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

bu6mmoreka [{OK
5.1 DneMeHThl aCTPOHOMUU U aCTPOPU3UKU 12 hitps://m.ods0o.rw/39859¢f
Hroro no pazneny 12
Pasnen 6. PUSHUECKHI TPAKTUKYM
. bu6mmoreka [{OK
6.1 DH3HYECKUH IPAKTHKYM 16 16 https://m.eds00.ru/39859ef1
Hroro no pazgeny 16
Pasznen 7. OGOBIHAIOHIEE IIOBTOPEHHUE
CucremaTu3anus 1 0000IICHHE
71 MPEIMETHOTO COACPKAHUS U OIbITA 15 bu6nuoreka [JOK
' NEeSTeIbHOCTH, TPHOOPETEHHOTO MIPU https://m.edsoo0.ru/39859ef1
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor
Hroro no paznemy 15
Pe3epBHOE Bpems 10 Bubmorexa LIOK
P p https://m.edso00.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsan4yecTBo yacoB DJIeKTPOHHbBbIE
Ne Mara nugpossie
Tema ypoka
n/n yp Bcero Kog[ TPOILHBIE l'[pa%cn/mecml u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI e padoThl pecype
1 ®uszuka — pyHIaMeHTalbHas HayKa O 1 bu6nuorexa IIOK
TIPUPOJIE https://m.edsoo.ru/1beef346
) HayuHsblii MeTOZ 1TO3HAHUS U METOMBI | bu6moreka [JOK
rccaeaoBaHusl GU3HUECKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIlecce
3 HOBH&I—II)I/IH MIPUPOBI pHa6J'II-(£) eILI/Ie u 1 bubmorexa TIOK
PHPO/IBL. A https://m.edso00.ru/34¢c49931
SKCTIIEPUMEHT B (PU3HKE
4 Crioco06b1 n3mMepeHus: GU3NIEeCKuX 1 bu6muoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAS M OTHOCUTEIHHAS
5 MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
BEJIMYNH
MonenupoBanue B ¢pusuke. Poib u
6 MecTo GU3NKU B (POpMUPOBAHUHT 1 bu6nuoreka [IOK
COBPEMEHHOW HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B IPAKTUYECKOMN AEATEIbHOCTH JIFOAEH
Mexanunueckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bu6mmoreka [IOK
MEXaHU4EeCKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4i MeXaHUKU. Boaurenp.
Pannyc-BekTOp MaTepUaIbHON TOYKH,
3 €ro MPOEKINN Ha OCU KOOPJUHAT. 1 bu6mmoreka [JOK
Tpaekropus. Ilepemenienne. CkopocTsb. https://m.edsoo.ru/30a108a5
WX npoekiuu Ha OCH KOOPIUHAT




PaBHOMEpHOE NpsAMOJIUHEITHOE
neuxkenne. ['padudeckoe onrcanue

bu6mmoreka [{OK

Bropoii 3akoH HeroToHa. Macca

9 .

PaBHOMEPHOI'O MPSIMOJIUHEHHOTO https://m.edso00.ru/89ba7190
JIBUKEHUS

10 CnoxxeHue nepeMeIeHuid U CKOPOCTEH. bubnuotexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHOE ABUKEHHE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [JOK
[IpsMoniuHEeTHOE ABUKEHHE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'papuueckoe onucanue

12 Hpﬂ$OHHHeﬁHOFO BU)KEHUSA C bubmiorexa IIOK

P . https://m.edsoo0.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBo0OoHOE TafieHue. Y CKOpeHue

13 CBOOOIHOTO MajieHusI. 3aBUCUMOCTh bu6mmoreka [JOK
KOOpAWHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpEMEHH U UX rpaduxu
JIBmkeHue Tena, OpOIIeHHOTO MO/ bubmuoreka [JOK

14
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHeliHoe nBuxeHue. [[BUKeHNe
1O OKPY>KHOCTH. YTJIOBas U JIMHEWHAS

15 CKO oli:}le [Tepuon u yactora bubmorexa IIOK

p - eP ) https://m.edsoo.ru/33196fbe
LlenTpocTpeMHUTENIBHOE U TIOJIHOE
YCKOpPEHHUE

16 KonTponbhas padota no teme bu6nuoreka IIOK
"Kunematuka" https://m.edsoo.ru/1242{32¢
[Iepsriit 3ax0H HproTOHA.

17 HNHuepupnanpHble CUCTEMBI OTCUETA. bu6nuorexa IIOK
[IpunHiun oTHOCUTENBbHOCTH ["anumnes. https://m.edsoo.ru/5a9%e4a64
HeuneprinanbHbie CUCTEMBI OTCUETA

13 Cuna. PaBHOIEHCTBYIOIIIAS CHJTIA. bu6muoreka [IOK

https://m.edsoo.ru/141d3837




Bzaumopeiictue Ten. Tpernil 3akoH

bubmuorexa [JOK

19 HrroToHa https://m.edsoo.ru/57dba505
IT CyIepIo3 cun. Pemenne
20 | sata wa npiviencie 2aconon Bu6miorera LIOK
1 p https://m.edsoo.ru/bdf997fb
Hsrotona
3aK0H BCEMUPHOTO TATOTEHUS.
21 BKBI/IBaJ'IeHTIfOCTB rPaBUTALMOHHON U bubmorexa LIOK
o p I https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuia TSKEeCTU U YyCKOPEHHE bubnuotexa [JOK
cBOOOIHOTO ITaICHUS https://m.edsoo.ru/22757126
JIBukeHre HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CIIyTHHMKOB. llepBas bu6muoreka [JOK
23
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bubmuoreka [JOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena htps://m.edsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u Buasl cun bubmumoreka LIOK
25 TpeHus. J[BuxkeHue B )KUIKOCTH U ras3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COIIPOTUBIICHHUS CPEbI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'nunpocrarnueckoe bu6mmoreka [{OK
napienue. Cwia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIOTHO TBEPAOE TENO. bu6mmoreka [JOK
27 ITocTynarenbHOE U BpalaTesbHOE bubnuoreka [IOK
JIBIDKEHUE TBEPJIOTO TeNa https://m.edsoo.ru/2b95d57¢
78 MOMEHT CHJIbl OTHOCUTEIIBHO OCH bubmuorexa [JOK
BpaieHus. [lneyo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
TBepaOMY Teny. LleHTp TsxecTu Tena. bu6mmoreka [JOK
29
VYcnoBust paBHOBECHUS TBEPAOTO TeEA. https://m.edsoo.ru/9aa79a7d
Buzbl paBHOBecHs
30 Pewrenue 3anau Eubmorexa IOK

https://m.edsoo.ru/dc1caac0




31 KonTponbhas pabota no teme bu6mmoreka [JOK
" lunamuka. CTaTuka TBeporo Tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpPUAIIbHBIX TOYEK. LleHTp bu6mmoreka [JOK
32
MacC CUCTEMBI MaTEpUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMKEHUU LIEHTPA MACC
WMty nbC CHITBI M1 NI3MEHEHHE UMITYJIbCa
33 TenaYBaKOH COXpaHEHUS UMII JILC}EII bubmmorexa TIOK
) P Y ' https://m.edsoo.ru/13f0a221
PeakTuBHOE IBYOKEHHE
MoOMEHT uMITyJibca MaTepUaIbHON
34 Touku. IIpencrasienue o coxpaneHuu bu6nuoreka [JOK
MOMEHTA UMITYJIbCa B LEHTPAIBHBIX https://m.edsoo.ru/d6532eb9
TOJISIX
35 Pemenne 3amaq Bubmiorexa OK
https://m.edso00.ru/f7706d63
PaGora cuibl Ha MaoM U HA KOHEYHOM
nepemernieHuu. ['papuyeckoe bu6muoreka [JOK
36
MpeicTaBiIeHHe PabOThI CUITHI. https://m.edso00.1ru/913974c7
MomHocTh CHITBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUU KHHeTI/EJeCKoﬁ 3111)6: U1 bubmorexa TIOK
. P https://m.edsoo.ru/9a5¢2e74
MaTepUaIbHON TOUKH
[ToTeHumanpHbple U HEMOTEHIUAIBHBIE
38 CUJIBI LIEIOTeHLu/IaHLHa;I JHE ?I/Iﬂ Bropas bubmorexa IJOK
) priti. p https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
TpeTbsa kocMuUecKas CKOpoCTh. CBSI3b
a00ThI HEMTOTEHIIUATHHBIX CHII C
39 EISMeHeHI/IeM MeXL;HquCKOfI SHEPIUU bubmoreka HOK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKOW SHEPTUU
40 Yrpyrue u Heynpyrue CTOJIKHOBEHUSI. bubmuorexa [JOK

YpaBHeHue bepHyium 11 UieasibHOM

https://m.edsoo.ru/f30f43b6




KHUJIKOCTH

KontponbHas padoTa mo teme "3aKoHbI

bu6mmoreka [JOK

41 COXpaHEHHUsl B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pas € MPEJCTaBICHHI O oJie
BUTHE MPEJCTABICHUN O MPUPOJT Bu6morexa LIOK
42 tertoTel. OcHOBHEIE nonokeHns MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABHKEHHE
Crpoenne razoobpas , KUK
43 TBTE 3;1 Tern Xa paKTHeHX BI/II;IKHGHI/II/I);II/II/I Bubmiorexa OK
P N p P A https://m.edsoo.ru/c44d02¢e2
B3aMMOJCHCTBHUS YaCTHI] BEIIECTBA
Macca u pa3zme oJIeKyn (aTOMOB).
44 KoaneI::fBoh;epb;(ﬁBg Hy(J)Iciol;{Hh:Ia];) Bubmiorexa LIOK
m ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemioBoe paBHOBeCHE. bu6mumoreka LIOK
ITkama Ienscus https://m.eds00.ru/0070d493
bubmuorexa [JOK
46 Pemenne sanas https://m.edsoo.ru/1531aba5
N bubnuorexa [JOK
47 WneanbHblii Ta3. I'a3oBbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 Ypasnenue Menpaeneesa-Knanerpona. bu6nuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328
49 AbGcomoTHas TeMnepaTtypa. 3aKoH bubnuoreka LIOK
JansToHa https://m.edsoo.ru/14e02d1{
50 N3onponeccel B MaeanbHOM rase ¢ bu6nuorexa IIOK
MOCTOSIHHBIM KOJIMUECTBOM BEIECTBA https://m.eds00.ru/68878d51
T
o | e womene B 10K
pon ’ pma, pa, https://m.edsoo.ru/1344327b
n3obapa
bub6moreka [JOK
52 Ocnosroe ypasnenne MKT https://m.edsoo.ru/c8094721
53 Pemenue 3amau bubmiorexa LIOK

https://m.edsoo0.ru/10265a05




CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJMHAMUYECKOU CUCTEMBI CO

54 CpeHEel KHHETUYECKON YHEpruei https://m.edsoo.ru/c38af875
MOCTYNATEJIbHOTO TEIJIOBOTO ABUKEHUS
€€ yacTull

55 O06o001enre u cucTeMaTru3als 3HaHUI bubmuorexa [JOK
1o teme "Ocuosl MKT" https://m.edso0o.ru/09d12fd8

56 KonTponsHas padora no teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmoanHamMuueckas cuctema. 3ajaHue
BHEIIHUX ycinoBul 1 T[] cuctemsl.

57 Breminve u BHyTpeHHUE TapaMeTpBbI. bu6mmoreka [JOK
[TapameTpsr T/l cuctembl Kak cpegHue https://m.edsoo.ru/5{8d38a3
3HAYEHMSI BEJIMYHH, OITUCHIBAIOIIUX €€
Ha MUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

58 CZMOH OI/ISBOJ‘IBHa}Ip enl;Kca ust T]] bubmiorexa LIOK

P P 1 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PAaBHOBECHUIO
Monens ueabHOro ra3a B bu6mmorexa [JOK

59 TEPMOJVHAMUKE. Y CIIOBUSA https://m.eds00.ru/2935500
MPUMEHUMOCTH 3TON MOJIEIIN 1

60 VYpasnenue Menaeneesa-Knanelipona u bubnuoreka [IOK
BBIPAKECHUE JUJI1 BHYTPEHHEN DHEPIUU https://m.edsoo.ru/bal178d0
Bripaxenue a1 BHyTpeHHEN SHEPrun

61 OJTHOATOMHOT'0 HEaIbHOTO rasa. bubmuorexa [JOK
KBa3ucrarnueckue 1 HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
OnemeHTapHas paboTa B

62 TepMoJIMHaAMUKe. Beruncnenue paboTsl bubmuoreka LIOK
1o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
JMarpaMme

63 Tennonepenaya Kak cnocod U3MEHEHUs! bubnuoreka LIOK




BHyTpeHHe# sHeprun T/l cucremsl 6e3
COBepILEHHsI pabOThI

https://m.edsoo.ru/3d734561

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,

bu6mmoreka [IOK

64
HU3JIy4YEHUE https://m.edsoo.ru/157b54cd
KonunuectBo TermnoTsl. TennoéMKocTb

65 Tena. Y IenpHasi U MOJIsIpHast bubnuorexa [JOK
TEIIOEMKOCTH BellecTBa. Y IeIbLHAs https://m.edsoo.ru/7ba67355
TEIJIOTAa CTOPAHMSI TOTLJIMBA

66 Pacuér xonmuecTBa TEMIOTHI IIPU bubnuotexa [JOK
TEIUIonepeaaye https://m.edsoo.ru/1db5ad4e

67 [TonsiTue 06 aguabatHoOM mpoiiecce. bu6mmoreka [JOK
[IepBblii 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonuyecTBo TemnoTs! u paboTa Kak

68 Mepbl UBMEHEHHS BHYTPEHHEW YSHEPTUH bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

T]I cucremsl
BTopoii 3ak0H TepMOIMHAMUKY IJIS

69 PaBHOBECHBIX 1 HEPABHOBECHBIX bu6mmoreka [JOK
npoiieccoB. Heobpatumocts https://m.edso0.ru/c6{4f464
IPUPOJHBIX TPOLIECCOB

70 [IpuHIUITBI AEACTBUSA TEIIIOBBIX bu6moreka [JOK
mamuH. KI1JI. MoTopucr. https://m.edsoo.1ru/2¢945513

71 MaxkcumanbsHoe 3HaueHue KITJI. I{ukn bubnuorexa [JOK
Kapno https://m.edsoo.ru/fe3857b9

bu6moreka [JOK
72 P
CHICHHE 3a/1a1 https://m.edsoo.ru/b3efal8b

DKOJIOTHYECKUE aCIIEKThI

73 HUCIIOIB30BAHUA TEIJIOBBIX JIBUTaTEIICH. bu6mmoreka [IOK
TernoBoe 3arps3HEHUE OKPY KarOIEeH https://m.edsoo.ru/9867aaa7
cpeibl. JKOJIOT.

74 Pemenne 3amaq Bubmiorexa LOK

https://m.edsoo.ru/c8c70432




O0001IeHre 1 cucTeMaTh3alus 3HaHUI

bu6mmoreka [JOK

o teme "TepMmoanHamuka. TerioBsl

s Mzmimil,, cpmon CIITOBbIC https://m.eds00.ru/28d62b3f

76 KonTponbhas pabota no teme bu6mmoreka [JOK
"Tepmonunamuka. TermnoBble MaTUHBL" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBanue U KOHJIEHCALIUS.

77 Hcnapenue u kunenue. Y nebHas BHGJ_IHOTeKa HOK
TeIOTa Nap0oGpasoBaHKs https://m.edsoo.ru/6f8e6777
Hacepltennbie 1 HEHACHIIIICHHBIE MAPHI.

KauecTBenHas 3aBUCUMOCTD IJIOTHOCTH
Y JJABJICHUS HACBIILIEHHOTO 1apa OT

78 TEMIEPATypbl, UX HE3ABUCUMOCTD OT EHGJ_IHOTeKa HOK
0GbEMa HACHIICHHOTO Mapa https://m.edsoo.ru/f5¢17d02
3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
JIABJICHUS B KUJKOCTHU

79 BraxHocTs BO3ayxa. AGCONMIOTHAS U bubnuorexa [JOK
OTHOCUTEJIbHASI BJIAXKHOCTh https://m.edso0o.ru/30ebbb79

but6mmoreka [JOK
Pemenue 3agau

80 CHICHUE 3371 https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucramnmueckue u

81 amopdHble Tena. AHU30TPONHS CBOWCTB BH6J?HOTeKa HOK
KPUCTAILIOB https://m.edsoo.ru/20a88a03
[1naBneHue u KpucTaUIU3ALIMSL.

82 VY enpHas TEIUIOTA IJIABICHUS. BH6J.IHOTeKa HOK
CyGrnvanms. Metamtypr https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpIOTO TENA.

83 Pactsokenue u cxxatue. Cnur. Moynb Et?fs?/l;ll?f:clligg/lflalaabl 0
FOnra. [Ipenen ynpyrux nedopmaruit " ]

TemnnoBoe pacmupeHue KuJIKoCTeN u

84 TBEPABIX TEJI. AHFAPMOHM3M TETIJIOBBIX BH6J?HOTeKa HOK
KONEBAHHI YACTHIT BEIIECTRA https://m.edsoo.ru/7baSedf2

85 [IpeobpazoBanue sHEpruu B (Ha30BBIX bubnuoreka [JOK




nepexonax https://m.edsoo0.ru/97a0672f
bu6mmoreka [{JOK

86 YpaBHeHHe TEII0BOTroO OanaHca https://m.cdsoo.ruw/abl 521 fb

bu6mmoreka [IOK

87 Pemenne 3anad https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

23 Kanunnsipueie siBnenus. Jlapnenue nos bubmuorexa [JOK
HWCKPUBJICHHON OBEPXHOCTHIO https://m.edsoo.ru/b42f1{97
)kusikoctu. @opmyia Jlammaca
O06o0menre u cucTeMaTru3aIs 3HaHUIA

89 o TeII\J/Ile "ArperaTHblie COCT(?SIHI/IH Eubmaorexa IOK

p " https://m.edsoo.ru/0b52575¢
BeniecTBa. Pa3oBbIe NEPEXOIbI
KontposbHas paboTa mo teme
90 "Ar TgraTHHe EOCTOHHI/ISI BEIIIECTBA Eubmorexa LOK
P " B ’ https://m.edsoo.ru/7dc2a739
@Da3oBbI€ NEPEXOJIbI
DIeKTpu3aius Teil U €€ MpOosBICHUS.

91 Dnektpuueckuii 3apsia. [[Ba Buna bubnuorexa [JOK
AJIEKTPUYECKHUX 3apsiioB. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
JIUDJIEKTPUKU Y TTOJTYTTPOBOTHUKHU
DJIeMEHTapHBIN ANEKTPUUSCKUI 3apsijl.

92 3aKkoH coxp AHCHUS 3J1£KT I/I‘IGCKOFI()) : bubmorexa LIOK

b p https://m.edsoo.ru/f49afd24
3apsa

93 BzaumopeiictBue 3apsanoB. Toueunbie bubnuoreka [IOK
3apsiibl. 3akoH KynoHa https://m.edsoo.ru/445b7746

bubmuorexa [JOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ecS5a

https://m.edso00.ru/08fc19bc

95 Onexrpuueckoe noie. Ero aeiicteue Ha bubnuoreka [JOK
JJIEKTPUUYECKUE 3apsIbl https://m.edsoo.ru/05c6bfal

96 Hanpsok€HHOCTB 3JE€KTPUYECKOTO MOJIS. bubmuorexa [JOK

[Ipo6uslii 3apsa. Jluauu
HaNpPsDKEHHOCTH SIEKTPUIECKOTO OIS

https://m.edsoo.ru/3dac6957




OIHOPOHOE AIEKTPUICCKOE TT0JIe

[TorennmaapHOCTH bu6mmoreka [IOK
97 3JIEKTPOCTATUYECKOTO MoJiA. Pa3HOCTH https://m.edso0o.ru/8002144
MOTEHIIMAJIOB U HAIPSDKEHUE 7
[loTennmanbHas YHEPrus 3apsia B
98 3JIEKT L(I)CTaTI/IlIeCKOAE noJie I{_[gTeH nain bubmorexa TIOK
p ) H https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO MOJISI
CBs13b HANPSHKEHHOCTHU TOJIS U
99 a3HOCTH rlfOTeH MajoB IS bubmorexa TIOK
p LI A https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO MOJIS
[TpuHIUIT Cyneprmo3uIuu bu6mmoreka [JOK
100 .
DJIEKTPUYECKUX I0JIEN https://m.edsoo.ru/Ocfedabe
bubmuoreka [JOK
101 Pemenme sanad https://m.edsoo.ru/5a582263
102 ITone Toueunoro 3apsna. Ilomne bubnuoreka [IOK
pPAaBHOMEPHO 3apsHKEHHOM cepbl https://m.edso00.ru/b297b5¢3
[Tone paBHOMEPHO 3apsKEHHOTO 11O
103 O6’béMp mapa 113_[0JIC paBHOMe HO bubmorexa TIOK
y apa. PaBHOMED https://m.edsoo.ru/f7a665¢ee
3apsHKEeHHON OECKOHEYHOU IIIOCKOCTH
[IpoBOAHMKY B 3EKTPOCTATUYECKOM bu6mmoreka [JOK
104
1oJie. Y CJI0BUE PABHOBECUS 3apsI0B https://m.edsoo.ru/32405eab
JIMDIIEKTPUKHY U TIOJIyIIPOBOHUKY B bubnuoreka [JOK
105
3JIEKTPOCTATUYECKOM MOJIE https://m.edsoo.ru/060ebab5
Konaencarop. 21eKTpoEMKOCTh
106 KOH ﬂeHcaTo pa 3JIeKTp 0EMKOCTh bubmorexa TIOK
. pa. P https://m.edsoo.1u/845b4{73
IJIOCKOTO KOHJIEHCATOpa
[TapannensHOE coeMHEHNE bu6mmoreka [JOK
107
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnenoBareabHOE COCAUHEHNE bubnuorexa [JOK
KOHJICHCATOPOB https://m.eds00.1ru/1€992920
109 DHeprusi 3apsyKEHHOT0 KOHJEHCATOpa bu6nuoreka [JOK




https://m.edsoo.ru/73a34f18

bubmuorexa [JOK
https://m.edsoo.ru/5fb2acb5

110 Pemenme 3ana« https://m.edsoo.ru/2743404
0
JIBrokeHue 3apsiKEHHOM 4acTHUIIbI B bubmuoreka [JOK
111
OJTHOPOJTHOM JJICKTPUYECKOM 1OJIE https://m.edsoo.ru/8341d6ac
112 Pewenue 3anau
113 O06o006mmeHre 1 cucTeMaTHU3aIys 3HaHUI bubmuorexa [JOK
1o TeMe "OiiekTpudeckoe noje" https://m.eds00.ru/5752603f
114 KontponbHas pabota no Teme bubmuoreka LIOK
"DnexkTpuueckoe nosue" https://m.edsoo.ru/cefe90e9
Cuna toka. [loctosiHHBIN TOK. YciaoBUS
115 CYLIECTBOBAHUS IIOCTOSHHOI'O bubmorexa TTOK
yi https://m.edso00.ru/233311b5
MEKTPUYECKOTO TOKA. DIEKTPUK.
bu6mmoreka [IOK
116 Hctounuku Toka. Hanpsbxkenune u 3J1C https-//m.cdsoo.rw/0839al 15
117 3akoH OMa 7151 yyacTKa IIEeTH. bu6nuoreka [JOK
DJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTUBIICHUS
118 OJIHOPOJIHOTO ITPOBOJIHUKA OT €0 bu6muorexa IIOK
JUTAHBI U TIONAIA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CEUYCHUS
119 VY 1enbHOE CONPOTUBIICHUE BEILIECTBA. bubnuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/437{8300
120 [TocnenoBarenbHOE, NapaIENbHOE, bubnuoreka LIOK
CMEIIaHHOE COESIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236£7¢07
11 Pacuér pa3BeTBIEHHBIX DJIEKTPUUECKUX bu6nuorexa IIOK
nenei. [Ipasuia Kupxroda https://m.edsoo.ru/1794cf37
122 Pewenune 3anau bubmorexa LIOK

https://m.edsoo.ru/3881b469




123 PaGora anexktpuyeckoro Toka. 3akoH bu6mmoreka [JOK
Jxoyist —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6moreka [JOK
124 | Pemenne sanau https://m.eds00.ru/6761bfOf
MOIIHOCTD JEKTPUIECKOTO TOKA.
125 TGHHJ:IIOBaSI MOHIHOETI) BBIICISIEMas Ha bubmioreka LIOK
’ https://m.eds00.ru/99750a6f
pe3ucTope
bu6mmoreka [JOK
126 Pemenue 3aniax https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpEeHHEE CONPOTHUBIICHHE bu6mmoreka [JOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
18 3axon Oma 1Jis MOTHOM (3aMKHYTOM ) bubnuorexa [JOK
AJIEKTPUYECKON LIeTTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemerue 3aniax https://m.eds00.ru/3580b679
bu6mmoreka [IOK
130 MOWHOCTE ACTOYHAKA TOKA https://m.edsoo.ru/a0ae51d8
bu6moreka [JOK
131 Koporkoe sampikanme https://m.eds00.11/546£5632
132 Konzaencarop B uenu noCTOSIHHOTO TOKa bubmiorexa LJOK
https://m.edsoo.ru/3536813¢
bu6mmoreka [IOK
133 Pemenue 3aniax https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo teme "llocTostHHBIH bubmuorexa [JOK
3JEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau no teme "llocTostHHBIN bubnuoreka [JOK
AJIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau no teme "l[locTostHHBIN bubmuorexa [JOK
3JEKTPUUYECKUN TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U CUCTeMaTH3aIus 3HaAHUIA bubmuoreka [JOK

1o TeMe "[1oCTOSIHHBIN 2JIeKTPUYECKUI

https://m.edsoo.ru/bfd7a050




"

TOK

KontponbHas paboTa mo teme

bu6mmoreka [JOK

138 "IToCTOSIHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf]1
DneKTpruyecKasi MpoOBOAUMOCTD
139 aantI:me BE efTB éHJ'IGKT WYECKUN bubsmorexa HOK
P Hl ) P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXIpPOBOAUMOCTD
DIIEKTPUYECKHUM TOK B pacTBOpax u
140 acnngBaX ANEKT OJ'II/ITI::_)B 3aIfOHLI bubmorexa HOK
P P ) https://m.edsoo.ru/4b423491
Dapanes UIs JJIEKTPOIN3a
. bub6moreka [JOK
141 DnexTpuueckuil Tok B razax. [lmazma https://m.edsoo.rw/92d92£76
142 DNEKTPUUECKUN TOK B BAKyyMe. bubmuoreka LIOK
BaxyymHbIe prOopbI https://m.edsoo.ru/2E+160
143 DIJIEKTPUYECKUH TOK B bu6nuoreka [IOK
IIOJYIIPOBOJAHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [JOK
144 [TonynpoBoAHUKOBEIE TPUOOPHI https://m.eds00.ru/8362220
0
®u3HYeCKUil NPAKTUKYM IO TEME
"N3mepeHune cuiibl TOKa U HapsKEHUS
B IIETIH TIOCTOSTHHOTO TOKA MIPH TIOMOIITH
AHAJIOTOBBIX U HU(POBBIX
145 HU3Me I/ITGJ‘IBHBII)_Z r?) I3/160 oB" mim bubmiorexa [JOK
" p PHOOp . https://m.edsoo.ru/5643ea56
3HAKOMCTBO C IUPPOBOIA
naboparopueit o pusnke. [Ipumepst
u3MepeHus: PU3NIECKUX BETUUHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TATYUKOB"
DU3NYECKUN TPAKTUKYM I10 TEME
146 "H3y4eHre HEpaBHOMEPHOI'O ABH)KEHHUS bubnuoreka [JOK
C LETBIO ONPEICICHUS] MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"
147 DU3NYECKUN TPAKTUKYM 10 TEME bubmuoreka [JOK




"HU3Mepenne yCKOpeHus npu
MPSMOJIMHEHOM paBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MY TH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIOKEHUN"

https://m.eds00.ru/6960b6ef

148

®uU3MYECKU IPAKTUKYM 110 TEME
"U3mepenne yckopeHust CBOOOTHOTO
najgenus" win "U3yuenue aBUKEHUs
Tesa, OPOIIEHHOTO TOPHU30HTAILHO"

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

149

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHMS Tea 110
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" uiu "MccnenoBanue
3aBUCHMOCTH Mepro/ia oOpalieHus
KOHHUYECKOTO0 MasiTHUKA OT €ro
napameTpoB"

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514

150

DU3NYECKUI TPAKTUKYM I10 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIbI
pU JBUKEHUH OpycKa IO HAaKJIOHHON
mwockoctu" wiu "lIpoBepka rumnoTessl o
HE3aBUCHMOCTH BPEMEHH JIBUYKEHUS
Opycka 1o HaKJIOHHOH TJIOCKOCTH Ha
3aJIaHHOE PACcCTOSIHUE OT €ro Macchl'”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

151

DU3NYECKUN TPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHJT
YOPYTOCTH, BOSHUKAIOIIMX B PYKUHE U
PE3UHOBOM 00pasIle, OT UX
nedopmaruu win "M3ydeHue
JBIKEHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUid
6J10K"

bu6mmoreka [{OK
https://m.edsoo.ru/b55b81al

152

PuU3HYECKUI NPAKTUKYM 110 TEME

bubmuoreka [JOK




"Uzmepenune koddhuimeHTa TpeHus mo
BEJIMYUHE YIIIOBOT0 KO PHUIIMEHTA
3aBucumoctd Frp(N)" ninm
"HccnenoBaHue IBUKEHHS OpycKa 1o
HAKJIOHHOH TJIOCKOCTHU C TIEPEMEHHBIM
K03 (HULIMEHTOM TpeHHs" WK
"U3y4yeHue IBH>KEHUS Ipy3a Ha Bally €
TpeHueM"

https://m.edsoo.ru/b83b1607

153

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycaoBUid paBHOBECHS
TBEPAOTO TEJIa, UMEIOLLEr0 OCh
Bpaienus" win "KoHcTpyupoBaHue
KPOHILUTEHHOB U pacuéT CUJI ynpyroctu"
niu "M3ydeHne yCTOMYMBOCTH
TBEPAOIO TeJla, UMEIOIIETO MJI0Aab
onopsI"

bu6mmoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

DU3NYECKUN TPAKTUKYM 10 TEME
"M3MepeHne UMITyJibca Tena Mo
TOpMO3HOMY IyTH" unu "M3mepenue
CHUJIBI TATH, CKOPOCTH MOJACIIU
ANEKTPOMOOUIISI U MOIITHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
HUMITYyJIbCa Teja C UMITYJILCOM CHJIBI"
unmu "VccrenoBanue coxpaHeHus
HMITyJIbCa TIPU yIIPYTOM
B3aumozeiictun" unu "Mamepenue
KHMHETUYECKOM SHEPruu Tesa Mo
TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edso00.ru/8561b28e

155

®uU3NYECKUI PAKTUKYM 110 TEME
"M3y4yeHue n30TepMUYECKOro mpoiiecca
(peKOMEHI0BAHO UCIIOIb30BaHUE

1 dpoBoii 1abopatopun)" uiIu
"N3yueHnne n30XopHOro npoiecca’ uin

bub6moreka [JOK
https://m.edsoo.ru/e0fe7e07




"N3yuenune nzobapHoro mporecca’ uin
"IIpoBepka ypaBHEHUS COCTOSIHUS"

156

DuU3NYECKU IPAKTUKYM 110 TEME
"HU3Mepenne yneabHOM TeroéMKOoCTH"
unmu "HccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa" WIN
"UccnenoBanue agnadaTHOTO
npouecca" unu "N3yuenune
B3aMOCBSI3H SHEPTUU
MEKMOJIEKYJISIPHOTO B3aUMOJACUCTBUS U
TEMIEPATYPbl KUIEHUS )KUIKOCTEH"

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

®uU3NYECKUN PAKTUKYM 110 TEME
"N3ydyeHune 3akOHOMEPHOCTEM
WCTIapeHus KUIKOCTEN" 1in
"U3Mepenne yieabHOU TeTIOThI
maBieHus Japaa" uinm "Usyuenue
CBOMCTB HACBHIIIEHHBIX MTAPOB" WU
"N3mepeHue abCOMIOTHON BIaKHOCTH
BO3/lyXa M OI[EHKa Macchl IapoB B
nomenieHun". Msmepenue
Kod(purmeHTa mMoOBEPXHOCTHOTO
HATSDKECHUS

bu6moreka [JOK
https://m.edsoo.ru/6bl1a23b5

158

@uU3NYECKUHN PAKTUKYM 110 TEME
"HaGmronenue npeBpaiieHust SHEpruu
3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
M3JIyYEHHUS CBETOMOa" I
"N3y4yeHue MpoTEeKaHus TOKa B LIETH,
cozieprKallleil KoHaeHcaTop' uin
"Pacnipenenenue pasHocTU
MOTCHITUAIOB (HAIIPSKEHUS ) TIPH
MOCJIeI0BATENILHOM COCIMHEHUH
KOHJICHCATOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUN TPAKTUKYM 10 TEME

bu6mmoreka [JOK




"HccneqoBanue CMENIaHHOIO
COEIMHEHMS PE3UCTOPOB" UIIU
"U3Mepenne y1eIbHOrO COPOTUBIICHUS
npoBoaHukoB" uinu "MccnenoBanue
3aBHCHMOCTH CHUJIBI TOKA OT
HaIpPsDKEHUs JUIsl JIAMITbl HaKaJIMBaHUs"

https://m.edsoo.ru/2b179d98

®uU3MYECKU IPAKTUKYM 110 TEME
"HaGmronenue anmekTponuza’ wim
"M3mMepeHnue 3apsia OJHOBAJIEHTHOTO
noHa" wiu "HccnenoBanue

bu6mmoreka [JOK

1
60 3aBHCHMOCTHU COIPOTHUBIICHUSA https://m.edso00.ru/64b6e901
TEPMOPEZUCTOPA OT TeMIEPATypbl" WIN
"CHATHE BOJIBT-aMIIEPHOI
XapaKTEePUCTUKH Aroaa"
PesepHbIii ypok. O6001IeHHE 1
161 cucTeMaTu3als 3HaHUH 110 TeMe ngg;ﬁfg;gﬁ}: 4017493
"Kunemaruka" T ]
PeseprubIil ypok. O6001IeHIE 1
162 cucTeMaTu3als 3HaHUH 110 TeEME ngg;ﬁfg;gﬁgl 49956b
" lunamuka" T ]
PesepBubIil ypok. O600mIeHIE 1
. but6mmoreka [JOK
163 SECTeMaTI/BaLII/ISI 3HaHI/II/I"HO TeMe htts://m.edsoo. /097524
TaTHUKa TBEPJIOTO Tela
PeszeprubIil ypok. O600mIeHIE 1
164 cHUCTeMaTU3als 3HAaHUH 110 TEME E t?f;;;f?;gg}éc 0df9ec
"3aKOHBI COXpPAHCHHS B MEXaHUKe" o ]
PesepBHelit ypok. O60011eHNE U
165 CHUCTEMaTH3alMs 3HAHUH 110 TeMe bubnuotexa [JOK
"OCHOBBI MOJIEKYJISIPHOKUHETUYECKON https://m.edsoo.ru/de148976
teopun"
166 PesepBHeIil ypok. O600ICHHE 1 bubnuorexa [JOK

cUCTeMaTHu3aIus 3HaHUM 110 TeMe

https://m.edsoo.ru/Obcc77cl




"Tepmoauuamuka. TerioBbsle MaluHb!"

PeseprubIil ypok. O600meHIE 1
cucreMatTui3anuia 3HAHHUHU II0 TEME

bu6mmoreka [IOK

167 "ArperaTHbl€ COCTOSTHUSI BELIECTBA. 1 https://m.edsoo.ru/59ca5c91
®Da30Bble IEpPexoabl"
P i .
168 | cnerovammatis 3(13:1;)1?; o Teme I bubmorexa LIOK
" . " https://m.edsoo.ru/f2381c0c
DJIEKTPUUECKOE MOJIe
P i . 0606
€3EepBHBIN YPOK 0 HleHHe " Bumorexa [[OK
169 cHUCTEMaTU3als 3HaHUH 10 TEME 1
" o N " https://m.edsoo.ru/3caebdal
I1oCTOSIHHBIN JEKTPUUECKUN TOK
P % .
170 cgz?e)fﬁﬁ;zp;; 3(13:1;?1? EEPEI\I:G: "Tokn 1 Bubmiorexa [JOK
H " https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX CpeIax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KIIACC

Kosan4yecTBo yacos DJIeKTPOHHbBbIE
Ne Hara nudposeie
u/n Tema ypoka Beero Kognponbm,le HpaécaneCKn Wiydenusi | 0GpazOBATEbHbIC
padoThI e padoThI pecype
B3anmopeicteue nocto
1 MaFII;III\:T(f[BII//II ;BI;B: HI:K(S'_)I]I: I({:Bf(iKOM 1 Eubmorexa LIOK
poBoa ) https://m.edsoo.ru/487a8593
MarnutHoe noje. ['unoreza Ammnepa
Bekrop ma oMl .
2 I1 I1<4TH pnl\rt cF HlfeT HH(ZII: HEI?I,I;E?;III/ITHHX 1 bubmorexa LIOK
P UH yIep 1 N https://m.edsoo.ru/4clabech
nosiei. JIMHUKM MarHUTHOM MHAYKIIMU
3 MarauTHO€ 1oJi€ MPOBOIHHUKA C 1 bu6nuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, €€ HanpaBJICHUE U 1 bubnuoreka LIOK
MOJyJIb https://m.edsoo.ru/26d9cSba
bu6mmoreka [{OK
5 Pemenne sanad 1 https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [JOK
DNIEeKTPON3MEPUTEIbHBIE MPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHnua, e€ HanpaBJIeHUE U
7 MOJyJib. JIBUKEHHE 3apsKEHHOMN 1 bubnuorexa [JOK
YaCTHUIbl B OJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
0JIe
8 Pemenue 3agau 1 bubmiorexa [IOK
! https://m.edsoo.1ru/504e98c7
bu6moreka [JOK
9 PaGora cuiet Jloperna ! https://m.edsoo.ru/d518be4b
bu6mmoreka [IOK
10 Pemenne sanas ! https://m.eds00.1ru/93617bd9
11 MarauTHOE TI0JI¢ B BEIIIECTBE. 1 bu6mmoreka [IOK
DeppoMarHeTUky, napa- u https://m.edsoo.ru/30ff9608




JUaMarHeTukKu

OCHOBHEBIE CBOMCTBA

bu6mmoreka [JOK

12 (beppomarneTnkos. IIpumenenne https://m.edsoo.ru/0b58190a
(heppoMarHeTUKoB
13 Pemenue 3amgad nmo reme "MarautHoe bubmuorexa [JOK
mone" https://m.edsoo.ru/5b55¢307
14 Pewenue 3anau no reme "MaruuTtHoe bubnuorexa [JOK
noJe" https://m.edsoo.ru/41c4ae8a
SIBiIeHNE 3IEKTPOMArHUTHOH
15 WHAYKIUU HOTIz)K BEKTOpPa MarHUTHOM Bubmaorexa LIOK
) https://m.edsoo.ru/b3efalcl
WHIYKIUU
bu6moreka [JOK
16 OAC nnpyxm https://m.edsoo.ru/48150bd8
17 3aKOH 3JIECKTPOMarHuTHOM MHIYKIIUU bu6nuoreka [IOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpuueckoe nose. Toku bubnuoreka [JOK
dDyKo https://m.edsoo.ru/15abe140
19 OJIC vHAYKIMH B ABYOKYITAXCS bu6mmoreka [JOK
IIPOBOJIHUKAX https://m.edsoo.ru/0235¢cc02
bu6moreka [JOK
20 Pemene sanad https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpasmo Jlenua https://m.edsoo.ru/bbc22726
)41 .K
22 I/I: Hylf;;;:(?;;: B frﬁn III<(E)ICTO$IHHOI‘O Bubmaorexa LIOK
ad = https://m.edsoo.ru/621eae9d
TOKa
3 SBnenne camounaykiuu. 3J1C bubmuorexa [JOK
CAaMOMHIYKLIHNHU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHUTHOTO MOJIsl KATYIIKU € bubmuotexa [JOK
TOKOM. DJIEKTPOMArHMTHOE MOJIE https://m.edsoo.ru/b3cOad11
25 Pemrenue 3amau bu6mmoreka [JOK




https://m.edsoo.ru/88f69d2b

O0001IeHE ¥ cUCTEMAaTU3aluI

bubmuorexa [JOK

26 N " " https://m.edsoo.ru/7648402
3HaHUH Mo TeMe "DIeKTPOAMHAMUKA 5
27 KonTponbHas pabota o teme bu6mumoreka LIOK
"DnexkrpoguHamMuka” https://m.edsoo.ru/8ae09b98
Komnebarensuas cucrema. CBoOOIHEIE
28 koneOanust. 'apmonnueckue g Bubmiorexa LIOK
-1 ap https://m.edsoo.ru/7c1db385
KoaebaHus
29 KunemaTtnyeckoe u TMHAMHU4YECKOE bubmuoreka [JOK
OIMMCaHUE KOJIEOATENBLHLIX IBUKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onvucanue. BeiBos
WHAMUYECKOT'O OITHUCAaHUS
30 fa MOHHMYECKHX KOJIeOaHHWH U3 NX Eubmorexa LIOK
P https://m.edsoo.ru/e3¢99692
SHEPIreTUYECKOr0 U KHHEMAaTUYECKOTO
OIMMCaHUs
. bu6mmorexa [IOK
31 AMIITHTY 12 1 (asa koneGanui https://m.edsoo.ru/7a0c439a
[Tepuron u yacToTa KoJIeOaHMIA.
Ilepron MansIx CBOOOIHBIX
32 Ko£e6aiﬂﬁ MaTeMaTHtII[ecxoro Bubmaorexa LIOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOIHBIX
KoJ1e0aHui NPY>KMHHOTO MAasITHHKA
33 3aryxaromue KoieOaHus. bubnmoreka [{JOK
Brinyxnennasie konebanus. Pezonanc https://m.edsoo.ru/72e¢93d09
but6mmoreka [JOK
34 ApToKonebanys https://m.edsoo.ru/6add2644
bu6mmoreka [{JOK
35 Pemrenue 3anau https://m.edsoo.ru/addeec?1
https://m.edsoo.ru/756123¢5
36 Ypok-koHpepeHius "MexaHn4YecKne bubmuorexa [JOK

KoJICOaHHS B MY3BIKAJIBHBIX

https://m.edsoo.ru/8ef587be




WHCTpyMEHTax"

O0001IeHrEe ¥ cUCTEMAaTU3aIMI

37 3HaHu# no TeMe "MexaHnnueckue bubmorexa HOK
" https://m.edsoo.ru/eb84182f
Kose0aHus
33 DneKTpOMarHuTHbIE KoJIeOaHusI. bu6mmoreka [JOK
KonebaTenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY AbI
39 3a I})I ;’ KOHJIEHCATOpa C aMILJIAT oyp“f[ bubmiorexa [IOK
PAl A p yA https://m.edsoo.ru/093f9afl
CWJIBI TOKA B KOJIEOATEIHLHOM KOHTYPE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnuorexa [JOK
HJIeaTbHOM K0JIeOaTEThbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aryxaromue 3J1eKTPOMarHUTHBIE
41 KOJIZ6aHI/IIISII Brin >1<p CHHBIC bubmorexa LIOK
' YA https://m.eds00.1ru/5¢668619
AJIEKTPOMAarHUTHBIC KOJIeOaHUs
ITepemenHsbIit TOK. Pesuctop u bubnuotexa [JOK
42 KOHJIEHCATOP B LIETU IIEPEMEHHOTO https://m.eds00.ru/8483615
TOKa 2
43 Kary1ka MHIyKTUBHOCTH B LIeNIU bubnuoreka LIOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3akon OMa JuIst JIeKTPUYECKOH eTn bu6muoreka [JOK
IIEPEMEHHOT0 TOKA. DIEKTPHK. https://m.edsoo.ru/8bae38e6
MomHOCTh EPEMEHHOTO TOKA.
45 AMII:ILJI'II/IT HOGpI/I eHCTBYIOIIEE bubmorexa TIOK
YA ; yiom https://m.edsoo.ru/lcac6edc
3HAUYE€HHUE CUJIbI TOKA U HAINPSKEHUS
46 Pe3onanc B a5ekTpuueCcKoOi 1enu bubmmorexa TIOK
P I https://m.eds00.1u/087506df
bu6mmoreka [IOK
47 Pemenue sanad https://m.edsoo.ru/al 6836a4
Nnean I TpaHCPOpMaTOP.
eI HBIH TPAHCPOPMATOp Bubmnoteka LIOK
48 IIpounsBoacTso, nepenaya u

noTpedIeHUE SIEKTPHUUECKON SHEPTUU

https://m.edsoo.ru/f97418ae




DKOJIOTUYECKUE PUCKH TTPU
MIPOU3BOJICTBE ANEKTPOIHEPIUHU.

but6moreka [JOK

49 Kyawtypa ucnoms3osanms N https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPIUH B IOBCEAHEBHOM
KU3HU
bu6mmoreka [{JOK
>0 Pemenne sapad https://m.edsoo.ru/ee6677ed
51 Pemenne 3agau bubmmorexa [JOK
https://m.edsoo.ru/7cab59{8
06006
52 3Ha(1){I/IH17-IIe§(fI :eizl/{girs: HC?;E?};IIHTHLIe Eubmmorexa LIOK
" p https://m.edsoo.ru/401024a9
KojeOaHus
53 MexaHU4eCKUE BOJIHBI. bu6mmoreka [IOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYECKUX BOJIH Eubmaorexa IOK
https://m.edsoo.ru/d9ae1000
55 3ByK. XapaKTepUCTUKH 3BYKa. bu6muoreka [JOK
AKKYCTHK. https://m.edsoo.ru/138b6109
56 Wudpassyk u ynbrpassyk. [llymoBoe bubmuoreka LIOK
3arpsI3HEHUE OKPYKAIOIIEeH CpeJibl https://m.edso0.ru/7380038f
bu6mmoreka [{JOK
>7 Pemenne sazad https://m.edsoo.ru/cfd918bf
58 DNeKTPOMArHUTHBIC BOJTHBI. bu6nuoreka [IOK
M3myyeHne 3J1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus 3JIEeKTPOMarHUTHBIX BOJIH. bubmmoreka [{JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana anexrpoma OJIH.
60 I1 I;MeHgH;(;gan;HE;EESHI;HEE( bubmmorexa TIOK
b p https://m.edso0o.ru/49bel19e
BOJIH B TEXHHUKE U OBITY
61 [IpuHIUIIBI paguOCBA3U U bubnuoreka [JOK

TeaeByuaeHuA. Pagnonokanus.
3HCKTpOM&FHHTHO€ 3arpsA3HCHHUC

https://m.eds00.ru/9196f1{8




OKpY>Karolleu cpeibl

62 KonTponbhas pabota no teme bu6mmoreka [JOK
"Kone0aHus 1 BOJIHBL" https://m.edsoo.ru/4£7985a0
63 Caer. 3aKOH NPSIMOJIMHENHOTO bubnuoreka [JOK
pacrnpoCTpaHEeHUs CBETA https://m.edsoo0.ru/f9566406
Pemenue 3amay Ha IpUMeEHEHNE
64 3aKOHA I thOHI/IHGfIEOFO Eubmorexa LOK
b https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Otpaxenue ceta. [Llnockoe 3epkaio. bu6mmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOTIOTHBIN U
OTHOCUTEIbHBINA ITI0KA3aTENb
66 npenomiienus. IlonHoe BHyTpeHHEE bubmiorexa LIOK
p ‘ Y p https://m.edsoo.ru/bc2e55¢d
otpaxkeHue. [IpenenbHbIi yrou
TIOJIHOTO BHYTPEHHET'0 OTPAKECHUSI
Pemrenue 3agad Ha npuMcEHEHHE
67 3aKOHOB OT I:I)KGHI/I}IEI IPEJIOMIIEHUSA bubmmorexa LIOK
p p https://m.eds00.ru/49d830a9
CBeTa
Xon xyded B npusMe. Jlucrnepcus
68 CBeI;a yCJ'IO)I(HBI;)ﬁ COCTi:I[B 6en(1;)ro cBeTa bubmorexa LIOK
) ) https://m.edsoo.ru/d8elc3be
L{BeT
bu6mmoreka [{OK
)
69 Jlur3bt. DOKyCHOE pACCTORHNHE 1 https://m.eds00.ru/6044135
OITUYECKAs CHJIA JINH3BI 9
70 ITocTpoenue n3o0pa>keHuii B IMH3aX U bubnuoreka LIOK
HUX CUCTEMAaX. YBEIIMUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3agad Ha mocTpoeHue
71 1300 ameHIfﬁ Oa qaeﬁmx C bubmorexa LIOK
p i y https://m.edso00.ru/5a868109
IIOMOIIIBIO JIUH3
72 I'na3 xak onTuueckas cucreMa bubmorexa LIOK
https://m.edsoo.ru/ecd480a2
73 Pemenue 3amau. [penenst bubmmoreka [JOK




MPUMEHUMOCTH IT€OMETPUIECKON
OIITUKH

https://m.edsoo.ru/cd174al10

74 CKopoCTh CBETa U METO/bI €€ bubnuotexa [JOK
U3MEpPEHUs https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75 Hucnepcus ceera https://m.edsoo.ru/lel6cche
bu6mmoreka [IOK
76 Murepdepenins ceeta https://m.edsoo.ru/5fc0c638
K Y
| Saerms e, Yo BuGorsa 10K
a y https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bub6moreka [JOK
78 Pemenne 3anas https://m.edsoo.ru/3061de2b
bu6mmoreka [JOK
7 IIpumenerne aTepPepeHIIH https://m.edsoo.ru/668edbc8
bu6mmoreka [JOK
80 Audpaxuus ceera https://m.edsoo.ru/12ed04b5
’1 JudpakiuonHas pemeTka. Y cioBue bu6nuorexa [IOK
HaOJII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bu6moreka [JOK
82 Pemenne 3aad https://m.edsoo.ru/d58c411a
23 [TonepedHOCTh CBETOBBIX BOJIH. bu6mmoreka [JOK
[Tonspusanus cBera https://m.edsoo.ru/e9890fe9
bubmuoreka [JOK
84 Pemenne sanas https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBJIEHUS B IPUPOJIE Bubmiorexa LIOK
PHpOA https://m.edsoo.ru/0b36363d
26 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [JOK
3HaHu# 1Mo reMe "OnTtuka" https://m.edsoo.ru/8a14748b
]7 KonTponbhas padbota no teme bu6nuorexa IIOK

«OnTuka»

https://m.edsoo.ru/82315dd4




['panuIpl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH. 3aKOHBI

bu6mmoreka [{OK

88 JJIEKTPOAVHAMUKU U TIPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCHUTEIbHOCTH

29 ITocTynatel cienuanbHOM TEOPUU bubnuoreka [JOK
OTHOCUTEIBHOCTHA https://m.edsoo.ru/c56105¢cb
[IpocTpaHcTBEHHO-BpEMEHHOM
untepsai. [IpeoOpazoBanus Jlopenua.

90 VY cnoBue NpUYNHHOCTH. bu6mmoreka [JOK
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameUIeHre BpPEMEHH U COKpaIlleHUe
JUTHHBI

91 DHeprusi U UMIYJIbC PEISATUBUCTCKOM bubnuorexa [JOK
YaCTUIBI https://m.edsoo.ru/853a64fc
C o

92 | mmymcon pemrrnmucreroit wact Bumrorera LIOK

y P 1Bt https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBeCHOE TemI0BOE U3TyUEeHUE bubmorexa HOK
Y https://m.edsoo.ru/f54035a5
bu6mmoreka [{JOK

94 3akon cvemenus Brra https://m.edsoo.ru/1c5£f752

95 I'unote3a M. Ilnanka o KBaHTax. bubnuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubmuorexa [JOK

96 OHEpIHs W UMITYILC (HOTOHA https://m.edsoo.ru/7tb307ec

97 dororpdext. OnwiTer A. T bu6mmoreka [JOK
CroneroBa. 3akoHbl GoTordpdexTa https://m.edso0.ru/8c68e5b9
v Oi 7

08 | goronpierra. "Kpacras rpama” Bu6miorexa LIOK

- RP paHui https://m.edsoo.ru/01ef4556
dorodddexra

99 Hasnenue ceera. Onbitsl [1. H. bubnuorexa [JOK

JlebGeneBa

https://m.edso00.ru/64b4f966




bu6mmoreka [IOK

100 BonHoRIe CBOHCTBA HaCTHIL https://m.edsoo.ru/f59¢fcec
Bonnsl ne bpoitns. [{invHa BOJHEL e
101 EpOﬁHHI:A paI;Mepr J(:)[6naCTI/I ’ bubmmorexa LOK
. https://m.edsoo.ru/5df8bafl
JIOKAJIU3AIMH JIBIDKYIICHCS] YaCTHIIBI
102 KopmyckynsipHO-BOJIHOBOM Ayannu3m bubmmorexa LIOK
https://m.edsoo.ru/8ccab62a
103 Judpaxiys 371eKTPOHOB Ha bubnuoreka [IOK
KpHUCTaJljIax https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHnii B MUKpOMUPE.
104 CooITng)meHHH HeI())npenenéHH(FCTeﬁp Eubmaorexa IOK
N https://m.edsoo.ru/65783dec
I'eitzenOepra
bu6mmoreka [JOK
105 Pewenue rpauicckix saxad https://m.edsoo.ru/e70195bd
N bu6mmoreka [JOK
106 Pemenne pacueTHEIX 3a71a4 https://m.edsoo.ru/ee9b3182
Konrponbnas padora nmo remam:
" "on bubmuoreka [JOK
107 OCHOBH\, CTO", K"Opl'IYCKYJ'IHpHO- https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJIu3M
O 0 UCCIIEJIOBAaHUIO CTPOE
108 aTréizblﬁInaieTgp}ll{ai ;Zlﬂen: F;TOI:AI’:I bubmorexa LIOK
. https://m.edsoo.ru/312b750a
Pesepdopna
bubmuoreka [JOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CiekTp ypoBHEN bubnuoreka [IOK
DHEPrUM aTOMa BOAOPOJa https://m.edsoo.ru/cf74bl la
111 CHoHTaHHOE U BBIHYKIEHHOE bu6mmoreka [JOK
H3JIyYCHHE CBETA https://m.edsoo.ru/f945d85¢c
but6moreka [JOK
12 Jlasep https://m.edsoo.ru/2288a0c4
113 Hyxnonnas monens siapa bu6mmoreka [JOK

['eiizenOepra-MBanenko. 3apsia u

https://m.edsoo.ru/34adasSde




MAaccoBO€ 4MCIIO Anapa. M30Tombl.
PagnoakTHBHOCTE

114

3aKoH paJiMOaKTUBHOTIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Binusaaue
PaauOAKTUBHOCTHU Ha KUBbIE
opraHusMmsl. Jlosumerpust

but6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Anepubie cunbl. JledekT Macchl sapa.
Snepubie peakuuu. SnepHoie
peakTopsl. [IpoGiemMs! ympaBiseMoro
TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCIEKThI pa3BUTHUSA
SIICPHOM SHEPTeTUKH

bu6moreka [JOK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpauu u
HCCIICIOBAHUS AJIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUSL.
Bbapuonsbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtannapTHOU
Mojienu. KBapk-riitooHHas MOJEb
aJJpOHOB

but6moreka [JOK
https://m.edsoo.ru/lac08asSh

117

®dusuka 3a npeneinamu CTaHIapTHON
Mojenu. TéMHas matepus v TEMHas
sHeprus. EnuHcTBO prusmueckoi
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

DTarsl pa3BUTHsI ACTPOHOMHH.
3HaueHue acCTpPOHOMUU. ACTPOHOM.

bu6mmorexa [JOK
https://m.edsoo.ru/ad73e145

119

[TpuMEeHUMOCTE 3aKOHOB (PH3UKHU IS
00BSCHEHHS TIPUPOIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMHUYECKHIX
HCClIeJOBaHUHI

but6moreka [JOK
https://m.edsoo.ru/39¢44028

120

COBpCMCHHHC OIITHYCCKHEC

bubmuorexa [JOK
https://m.edsoo.ru/4877aale




TEJICCKOIIBI, PaIUOTEIECKOIIBI,
BHeaTMoc(epHasi aCTPOHOMHUS

Bun 38é3nnoro neda. Co3sesnus,

bu6moreka [JOK

121 SIpPKUE 3BE3/bI, IUIAHETHI, UX BUAUMOE https://m.edsoo.ru/aac588ch
JIBHOKCHHUE
Conueunas cucrema. ComHIe.
122 ConHedHas akKTUBHOCTh I/ICHTOI{HI/IK bubsmorexa HOK
o https://m.edsoo.ru/22748eb4
sHepruu CosHIA U 3BE3 ]
3BE3 MBI, NX OCHOBHBIC bu6moreka [JOK
123 XapakTepUCTUKU. J[narpamma https://m.edso00.ru/4216994
"CIEKTPAJIbHBIN KJIACC — CBETUMOCTD'" 4
124 3Be3 bl II1aBHOM MMOCIIE0BATEIHLHOCTH bubmiorexa IIOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 1.
125 CoBpeMeHHbIe PeACTaBICHUS O bu6nuorexa LIOK
MIPOUCXOXKACHUH U 3BOTonnU ColHIa https://m.edsoo.ru/d09da494
H 3BE3]1. DTambl )KU3HU 3BE3]
Mneunsriii [1yte — Hama I'anakTuka.
126 Tunel ranaKTyHK YépHrble OBIPHI B bubmmorexa TIOK
- 1eP ABIP https://m.edsoo.ru/7cd10a0a
siIpax rajJakTUK
Bceenennas. Pacimmpenne BeeneHHoM.
127 3akon Xa00ia Teop us boipiioro bubmorexa TIOK
- 1e0p https://m.edsoo.ru/3dbdf0d2
B3pbIBa. PEIMKTOBOE M3ITyUyeHHE
128 MacmrabHas ctpykTypa Beenennoit. bu6mmoreka [JOK
MerarangakThka https://m.edsoo.ru/ce234633
.. bu6moreka [JOK
129 Hepeménnsie npobieMbl acTpOHOMUU https://m.edsoo.ru/d37d9ffe
130 Pu3HYeCKUil NPAKTUKYM 110 TEME bu6nuorexa LIOK

"HcciienoBaHue MarHUTHOTO TTOJIS
MMOCTOSTHHBIX MAarHUTOB' MIIH
"HcciienoBaHue CBOMCTB
(beppoMarHeTUKoB" UIU

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




"UcciaenoBanue AeHCTBUA
IIOCTOAHHOI'O MAaIrHuTa Ha paMKy C
TOKOM"

131

OUBNYECKUI TPAKTUKYM I10 TEME
"N3mepenue cuibl AMrnepa niu
"N3y4yeHne 3aBUCUMOCTH CHJTbI
AmMriepa OT cuiibl TOKa" UIU
"OnpeneneHne MarHUTHOM HHAYKIIUH
HAa OCHOBE U3MepeHHUs cuibl Amnepa”

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

@uU3HYECKUI PAKTUKYM 110 TEME
"UcciaenoBanue ABICHUA
3JEKTPOMArHUTHOM MHIYKIUU'" WIN
"OnpeneneHue HHIYKIIMA BUXPEBOTO
MarHuTHOTO moasa"

https://m.edsoo.ru/c36658da

133

@uU3HYECKUM PAKTUKYM 110 TEME
"UcciaenoBanue ABICHUA
camouHaykiuu'" wim "COopka Moienu
3JIEKTPOMArHUTHOTO TeHepaTopa”

bu6moreka [JOK
https://m.edsoo.ru/b8fb6391

134

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue neproia CBOOOTHBIX
Kosie0aHu HUTSIHOTO U MPY>KMHHOTO
MasITHUKOB"

bu6mmoreka [{JOK
https://m.edsoo.ru/5d159d35

135

@uU3HYECKUI IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue YHEPTUU B
PYXUHHOM MasiTHUKE"

bu6mmoreka [{OK
https://m.edsoo0.ru/a28026bd

136

@uU3HYECKUI IPAKTUKYM 110 TEME
"HccnenoBaHue NepeMeHHOT0 TOKa
4epes MOCJIE0BATEIbHO COEAUHEHHBIE
KOHJIEHCaTop, KaTyIIKy U pe3ucTtop”
wiu "HccnenoBanue paboTsl
HCTOYHUKOB CBETA B IIENH
IIEPEMEHHOT0 TOKa"

bu6mmoreka [IOK
https://m.eds00.ru/89dc2d90




137

OU3NYECKUI TPAKTHUKYM I10 TEME
"N3yuyenue napameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

138

OUBNYECKUI TPAKTUKYM I10 TEME
"N3mepenune nokasaTesis IpeaoMICHUs
crexna" uinu "[lonydenue
n300pakeHus B CUCTEME U3 TIIOCKOTO
3epKajia v JUH3BI"

bu6moreka [JOK
https://m.edsoo.ru/42569¢eal

139

DOU3NYECKUI TPAKTUKYM T10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUJIKHUX JIMH3)" Win
"U3mepenue GOKyCHOTO pacCTOSTHUS
paccerBarONIMX JUH3"

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

140

@uU3HYECKUM PAKTUKYM 110 TEME
"Habmonenue nudpakmamm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

bu6moreka [JOK
https://m.edsoo.ru/8b7ac737

141

DU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHue UMITyJIbCa U S3HEPTUU
PENATUBUCTCKUX YacTHUIL (110
doTtorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHUI] B MArHUTHOM 10Jie)"

bubmuoreka [JOK
https://m.edsoo.ru/63756¢c47

142

Ou3nyecKkuii MpakTUKyM IO TeMe
"N3mepenue nocrosiHHoM I lnanka Ha
OCHOBe HcclieoBanus poroaddexra"
nim "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETO/INO/ OT
HanpspkeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/eb916182

143

@uU3HYECKUI PAKTUKYM 110 TEME
"UccnegoBaHnue ciekTpa
pa3peKeHHOT0 aTOMapHOIo BO0poa
Y U3MEPEHHE MOCTOsTHHON Punbepra"

but6moreka [JOK
https://m.edsoo.ru/ec651eb8




144

OU3NYECKUI TPAKTHUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO
(hoHa c UCToJIb30BaHUEM J03UMETpa"
win "M3ydeHue nornomienus oeTa-
JacTHI] aJTFlOMUHHEM "

but6moreka [JOK
https://m.edsoo.ru/c3dabe6e

145

OU3NYECKUI TPAKTUKYM I10 TEME
"HaGnronenus 3BE3qHOTO HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUH JUISl ONIPEAEIICHUS
MTOJIOXKEHHUST HEOSCHBIX 00BEKTOB Ha
KOHKDPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CeBepHOro MoJyIapus u
sipkue 3BE3761" win "Habmronenus B
Tesneckon JIyHbl, IUIaHeT, TyMaHHOCTEU
U 3BE3IHBIX CKOIUICHUN"

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e

146

O0001IeHrEe ¥ cCUCTEMAaTU3aIUI
3HaHui. Ponb GU3MKK 1 acCTPOHOMHHU B
9KOHOMHYECKOM, TEXHOJIOTHISCKOH,
COLIMAJIFHOW M 3THYECKOH chepax
JEATEIIbHOCTH YeJIOBEKa

bu6moreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06001IeHEe ¥ cucTeEMaTU3aluI
3HaHuil. Pone 1 MecTo Gpu3uKHU U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOMH
KapTUHE MHpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19{7¢

148

O06001IeH e U cUCTeMaTH3aIus
3HaHui. Ponb pusnyeckoit Teopun B
(hOpMUPOBAHUHU TIPEIICTABICHHIA O
(buznueckoil KapTUHE MUPA, MECTO
(bu3HYECKOI KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABJICHUN O TPUPOJIE

bubmuoreka [JOK
https://m.edsoo.ru/e7d400f4

149

O000I1IIEHNE U CUCTEMATHU3AIINS

bubmuoreka [JOK




3gagui o treMe "Kunemaruka"

https://m.edsoo.ru/b032fc4b

O0001IeHrEe ¥ cUCTEMAaTU3aIMI

bu6mmoreka [JOK

1 N
>0 3HaHui o teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0011eHNne U CUCTeMAaTH3aIIs bubnuoreka [JOK
3HaHui 1mo treme " Jlunammka" https://m.edsoo.ru/2dfbafe5
O06001IeHEe ¥ cUCcTeEMaTU3aluI
152 3HaHuit no treme "Craruka TBEpI0ro BH6J‘IHOTeKa LOK
Tera https://m.edsoo.ru/3ccad482e
O0001IeHEe ¥ cUCTeEMaTU3alUA
153 3HaHUH 10 TeMe "3aKOHbI COXPAaHEHUs bubmorexa HOK
" https://m.edsoo.ru/32a4d1a0
B MEXaHUKE
O0001IeHE ¥ cUCTEMaTU3aluI
154 3HaHui 1Mo TeMe "OCHOBEI E t?fg;;fg;grou}: J440ca8
MOJICKYJIIPHO-KHHETUYECKON Teopun” — :
O0001IeHE ¥ cUcTeMaTU3alusl
155 3HaHu# 1o teme ""TepMoanHaMuKa. bubmiorexa LIOK
" https://m.edsoo.ru/c63f7c10
TemnmoBble MaIIMHEL
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHU# Mo TeMe "ArperaTHbie bu6nuoreka [JOK
cocTosHud BemiecTtBa. Da3oBLIe https://m.edsoo.ru/1d36b5b1
nepexoibl"
O00011IeHNE U CUCTEMATHU3aIUs
157 3HaHUH 1O TeMe "DIEeKTpUYecKoe BH6J,IHOTeKa HOK
Hoe" https://m.edsoo.ru/3bf0def9
O00011IeH1E U CUCTEMATHU3ALUS
158 3HaHuH 110 TeMe "lIloCcTOSIHHBIN bubmorexa IJOK
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUN TOK
O00011IeHNE U CUCTEMATHU3ALUS
159 3HaHUU 110 TeMe "TOKHU B pa3IndHbIX BH6JTHOTeKa HOK
cpejax” https://m.edsoo.ru/3d40077a
160 O06o001meHre U CHCTEeMaTH3aITHS bubmuorexa [JOK

3HaHWu# 1Mo TeMe "MarautHoe mnoie"

https://m.edsoo.ru/3b4c06ae




PesepBHbIil ypok. O6001meHrE 1

bu6mmoreka [JOK

161 CUCTEMATH3ALMs 3HAHUM 10 TEME https-//m.edsoo.ru/053¢2248
"DIeKTpOMaruuTHas MHIYKIus" " ]
PeseprHbIil ypok. O6001eHIE 1

162 CUCTEMATH3aLMs 3HAHUM 110 TEME ngg;ﬂ?:;;ggﬁ 6310bfd
"MexaHuyeckue Kosuebanus" T ]
PesepBubIil ypok. O6001IeHIE 1

163 cHCTEeMaTH3aLus 3HaHUH 110 TEMe ngg;ﬁfg;grou/lge >bb83d
"DIeKTpOMarHuTHEIE KoeOanus" " ]
PesepBHbIil ypok. O6001eHIE 1

164 cUCTEeMAaTH3allus 3HAaHUH 110 TeMe bu6mmoreka [IOK
"MexaHu4eCKHUe U JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"

PesepBHeIit ypok. O600IICHHE 1

165 CUCTEMaTHU3alMs 3HaHUU 110 TEME E:ff;;g:g;gg}gza 41603
"Onrtuka" //m. .
Pesepubiil ypok. O60011eHIE 1

166 CUCTEMAaTH3alMsl 3HAHUM 110 TEME I]?tlfr?sj?/l;lr?eecllﬁ)(])lg/lgbeclc 65
"OcHoBel CTO" T ]
PesepBubIil ypok. O60011eHIE 1

167 CUCTEMAaTH3alMsl 3HAHUM 110 TEME ngj;ﬁfg;gg;c 50438
"KopryckyinsipHO-BOITHOBOM qyayiu3m' o ]
Pesepubiil ypok. O6001eHIE 1

168 CUCTEMATH3alMsl 3HAHUM 110 TEME Etlff;;;fg;ggﬁ 511654
"®u3uka aroma" T ]
PesepBubIil ypok. O60011eHIE 1

169 CUCTeMaTH3alusl 3HAaHHUH 110 TeMe bubnuoreka LIOK
"®du3nKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5¢ce0
3J€MEHTapHbIX YyacTull'”

PesepBHelit ypok. O60011eHNE 1
170 CHUCTEeMaTU3alys 3HAaHUM 0 TeMe bubmorexa IIOK

"DnemeHTh! actpoduzuxu”

https://m.edsoo.ru/2bffb94c




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Konx
NMPoBePSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI Cpe/iHero 001ero 0opa3oBaHusi

JIeMOHCTpHPOBATh Ha MPHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUH
COBPEMEHHON Hay4YHOUW KapTHUHBI MUpPA, B PA3BUTUN COBPEMEHHON TEXHUKH
U TEXHOJIOTHM, B IPAKTUYECKOU IEATEIbHOCTH JIFOACH

10.2

YYHUTBIBATh TPAHUIBI TPUMEHEHUS W3YUYCHHBIX (DU3MUECKUX MOJETICH:
MaTepuaiabHas TOUKa, HHEPIHAJIbHAs CHCTeMa OTCUETa, aOCOIIOTHO TBEPIOL
TEJI0, UJCATIbHBINA T'a3; MOAEIN CTPOEHHUS T'a30B, KUIAKOCTEN U TBEPABIX TE,
TOYCYHBIN JICKTPUUCCKHUH 3apsij] — IPH pelieHnH (PU3NIECKUX 3a7ad

10.3

Pacnio3HaBaTh u3nueckue siBIeHUs (MpoLecchl) U 00BICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKOM TEOpUU  CTPOECHUS
BEIIECTBA U OIEKTPOJAMHAMUKHM: PaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSMOJIMHEHHOE JIBWKEHHE, CBOOOJHOE TaJeHHe TeJ, MABIKEHHE II0
OKpY’KHOCTH, MHepLus, B3aumojeictBue Ten; auddysus, OpoyHOBCKOE
IBUKEHHME, CTPOCHUE >KUJIKOCTEM M TBEPABIX TEJ, U3MEHEHHE 00BEMA Ten
IPU HarpeBaHUM (OXJIAXIEHUM), TEIUIOBOE paBHOBECHE, HCIAPEHHUE,
KOH/JICHCALlUs, TUIABJIICHUE, KPUCTAJUIM3aLUs, KUIICHHUE, BIAXKHOCTh BO3yXa,
MOBBILICHHUE JABJICHUS ra3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJy IIapaMeTpaMH COCTOSHHUSA ra3a B M30IIPOLECCaX; dICKTPHU3ALMs Tell,
B3aMMOJEICTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHMYECKOE IBUKEHHE, UCIIONB3Ys (PU3NUYECKHE BEIMYUHBI:
KOOpJMHaTa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOPEHHE, Macca Tenla, CHUa,
MMITyJIbC ~ TEJla, KUHETUYEeCKas »SHEprusi, NOTEHIMaJbHAs JHEpPrus,
MexaHu4deckass paboTa, MeXaHW4YecKas MOIIHOCTb, TIPU  ONHCAHUH
MPaBWIBHO TPAKTOBAaTh (DPM3MYECKUN CMBICH HCIOIb3YyEeMbIX BEIHUYWH, UX
0003HAYeHHUS M EJWHUIIBI, HAaXOAUTh (HOPMYIIBI, CBA3BIBAIONINE JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMU BEIHUYNHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBHIE SIBICHUS,
UCTIONB3Ys (PU3MYECKHE BEIMYMHBL: AaBJICHHUE ra3a, TeMIepaTypa, CpeIHsis
KUHETHYECKas SHEPrus Xa0THYECKOTO JBUKEHUS MOJIEKYJI,
CpEIHEKBaJIpaTUYHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTpPEHHsI JHeprus, pabora raza, Ko UIMEHT MOJEe3HOro AeHCTBUS
TEIUIOBOTO JABUTATENs; IPU OMMCAHUU MPABUIBHO TPAaKTOBaTh (PU3HUECKUN
CMBICT UCHOJb3YEMbIX BEIHUYWH, UX O0O3HAUEHUS U €JUHHIIBI, HAXOAHUThH
(bopMyIBl, CBS3BIBAIOIIME TaHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3yYEHHBbIE  JIEKTPUYECKHUE  CBOMCTBA  BEIECTBA WU
ANEKTpUYECKUE SIBJICHUS (TMPOLIECCHI), UCMONb3Ysd (PU3NYECKUE BEIUUUHBI:
NIEKTPUUYECKUM  3apsf, JJIEKTpUYEecKoe IoJie, HANpsLKEHHOCTh OIS,
MOTEHLIKAJ, Pa3HOCTh MOTEHIMAIOB; MIPH ONMCAHUHU MPABUIBHO TPAKTOBATh
¢u3nUecKuil CMBICH UCTIOJIb3YEMBIX BEJIMUYMH, UX 0003HAYEHUS U €UHULIBL;
YKa3bIBaTh (HOPMyJIbI, CBS3BIBAIOIINE MAHHYIO (U3UYECKYIO BEIWYHHY C
JAPYTUMH BEJTMYUHAMU




10.7

aHATM3UPOBATh (U3UYECKUE TPOIECCHI U SABJICHHS, UCTIONB3Ys (PU3UICCKUE
3aKOHbl M NPUHIUIIBL: 3aKOH BceMHpHOro tsarorenus, I, II u III 3axkonsl
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM HHEPIrHH, 3aKOH COXPaHEHHS
HWMIIyJIbCa, MPUHLMUI CYNEPNO3ULUHUH CHJI, [PUHUMUII PABHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYIO TEOPHUIO
CTPOECHUSI BEILECTBA, TIa30BbIE 3aKOHBI, CBA3b CPEAHEH KUHETUYECKOU
SHEPTUM TEIJIOBOTO JBIKCHHUS MOJICKYJ C aOCOJIOTHOM TeMIepaTypou,
MEPBbIM 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHUS DIIEKTPUYECKOrO
3apsana, 3akoH KyioHa; mpu 3TOM pasinudaTh CIOBECHYHO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE U YCIOBHS (TpaHUIIBbI, 00JIACTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPHUHIMIBI JEHCTBUS MAaIIMH, M[PUOOPOB H
TEXHUYECKUX  YCTPOMCTB; pa3nuyaTh yCIOBHA HUX  0€30IacHOro
WCIIOJIb30BAHHUs B [IOBCETHEBHOM JKU3HU

10.9

BEIMONHATE  9KCIIEPUMEHTHI 110 HMCCIICIOBAHUIO (U3UYECKUX SIBJICHUN H
MpoHeCcCoOB C UCTIOJIB30BAHUECM IIPAMBIX U KOCBCHHBIX I/ISMCPCHI/II\/JI; IIpu 5TOM
dhopmynupoBaTh IpodIeMy (3a7ady) ¥ THIOTE3y YU4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pYAOBaHUs, TPOBOANUTH OIBIT
1 GOPMYITHPOBATH BHIBOJIBI

10.10

OCYH.[CCTBJ'IHTB IpSAMBIC W KOCBCHHBIC HM3MCPCHUA (bHSH‘ICCKI/IX BCJIMYHH,
IIpu 5TOM BBI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATHh
HU3BCCTHBIC MCTO/JbI OICHKH HOFpGI.HHOCTGﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (HU3MYECKHMMH BEIMYMHAMH  C
UCTIOJNB30BAHUEM TMPSIMBIX HM3MEpPEHHi; TpU 3TOM KOHCTPYHUPOBAThH
YCTQHOBKY, (UKCHpOBAaTh  pe3yJbTaThl  IOJYYEHHOH  3aBUCHMOCTH
¢u3nUecKUx BENUYMH B BUAE TaONIMIl W TpaduKOB, AeIaTh BHIBOJBI IO
pe3ysbTaTaM HCCIICTOBAHUS

10.12

CoGumronate npaBuiIa 6€30MIaCHOTO TPY/1a TPH MPOBEICHUH UCCIICIOBAaHH B
paMKax  y4eOHOTO  JKCIIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKON U
NPOEKTHOU AEATENLHOCTH C UCIIOIB30BAHUEM N3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpHOro 000pyAOBaHUS

10.13

Pemarp pacu€rHble 3ajauu C SIBHO 3aJlaHHOM (PU3MYECKOH MOJENbIO,
UCHONb3Yys (PU3UUECKUE 3aKOHBI U MMPUHLIUIIBI; HA OCHOBE aHAJIM3a YCIOBHS
3aJa4uu BI>I6I/IpaTI) (1)I/I3I/I‘~ICCKYIO MOJCJIb, BBIACIATH (1)I/I3I/I‘ICCKI/I€ BCJIMYHHBI
u (opmyinbl, HeoOXoauMble A €€ pelleHHUs, NPOBOAUTH PacuéThl U
OICHUBATH PCAJIBHOCTH NOJTYYCHHOI'O 3HAYCHHUA (1)PI3PI‘I€CKOI>1 BCJIMYHMHBI

10.14

Pemars KaueCTBEHHbBIE 3a/1a4u: BBICTPAauBaTh JIOTUYECKH
HEMpPOTHBOPEUMBYIO LEMOYKY pPACCYKICHUH C ONOpOd Ha H3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS

10.15

Wcnonp3oBath  mpu  pemieHMH  yd4eOHBIX  3aJad  COBPEMEHHbIE
WHPOPMALIMOHHbIE  TEXHOJOTMU Ui TIOMCKA, CTPYKTYpPHpOBAHUA,
UHTEpPIpETallMM U TPEACTaBICHUS Y4YeOHOM U  HAyYHO-IOMYJISIPHOM
uHpOpMallMY, TOJYYEHHOM U3 pa3IM4YHbIX HMCTOYHUKOB; KPUTHUYECKH
aHAJIM3MPOBATH MOTYYaeMyt0 HH(OPMALIKIO

10.16

[IpuBouTH IpUMEpPHI BKJIa/la POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOUIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

10.17

Vcnonp30BaTh TeopeTHUeckre 3HaHUSI 0 (U3MKE B NMOBCEIHEBHOM >KM3HU




uIsi  o0ecriedeHus: O€30MacHOCTH TpH  OOpallleHUH ¢ MNpudopaMu U
TEXHUYCCKUMHN YCTpOﬁCTBaMH, AJid COXpaHCHUA 310POBbA U COGJ’II’OI[GHI/DI
HOPM 9KOJIOTUIECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpelie

PaGorate B rpymme C BBINOJHEHHEM pA3IUYHBIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh PadOTy TPYIMIIbI, PAlMOHATIBHO PacHpeAessaTh 00I3aHHOCTH U

10.18 IJIAHUPOBATh JACATEIbHOCTh B HECTAHAAPTHBIX CHUTYalUSAX, aJCKBaTHO
OILICHUBAThb BKJIaJ KaXa10ro n3 y‘-IaCTHI/IKOB prr[HLI B pemeHHe
paccMaTpuBaeMoi TPOOIEMBI

11 KIIACC
Kona o
DOBEDSIEMOLo IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
posep 00pa3oBaTeILHON NPOrPaMMBbl CpelHero 001ero 00pa3oBaHus

pe3yjabTara

11.1

JleMOHCTpHpOBaTh Ha MPUMEPAX Poib U MecTo (pU3UKU B (hOpMHpPOBAHUH
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JEATEIBHOCTH JIOJICH, LIEJIOCTHOCTh M
€IMHCTBO (U3NYECKOM KapTUHBI MUPa

11.2

Y4uTBIBaTh TPAaHUIBI TPUMEHEHUS H3YUYEHHBIX (DU3MUECKUX MOJENeH:
TOYEYHBIN JJIEKTPUYECKUN 3apsif, sAepHas MOJEIb aTOMa, HYKIJIOHHAs
MOJI€TIb ATOMHOTO siJIpa MPH pelieHnH (pU3NUecKux 3aaay

11.3

PacrioznaBath usndeckue siBeHUs (MIPOIECCH) U OOBICHATH UX HA OCHOBE
3aKOHOB JJIGKTPOJMHAMUKMA ¥ KBAaHTOBOW (M3WKU: DIIEKTpHYECKas
POBOANMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHS
TOKa, B3aUMOJICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAsT WHAYKIUS, JeHCTBUE
MarHUTHOTO TIOJII Ha TPOBOJHHK C TOKOM W JIBIDKYIIMHCS 3apsin,
AJIEKTPOMArHUTHBIE KOJIeOaHuUs " BOJTHBI, PSIMOJIMHEHHOE
pacmpocTpaHeHHe CBETa, OTpPaKEHHE, MpEeIOMIIeHHe, HWHTepdepeHIus,
mudpakius U MONSpU3anusl CBETa, TUCTIEPCHs CBETa, (DOTOAIEKTPHUECKHMA
apdext (PorodaddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHUE JTMHEHYATOTO
CIIeKTpa  aToMa  BOJOPOJAA,  €CTECTBEHHAas U  HCKYCCTBEHHas
PaIoaKTHBHOCTh

11.4

OnuceiBaTh M3y4YeHHbIE CBOWCTBA BelIECTBA (JIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKUE, DJJIEKTPUUYECKYI0 TMPOBOJMMOCTb pAa3IMYHBIX Cpel) W
9JIGKTPOMAarHuTHbIE  sBJIEHHUS  (IPOLIECCh), HCHONB3ys  (pusnueckue
BEJIMYMHBI: AJIEKTPUUYECKUN 3aps]], CUJIa TOKA, SJIEKTPUUECKOE HaNPsHKEHNUE,
AJIEKTPUUYECKOE CONPOTUBIICHHUE, pa3sHOCTh moTteHnuanos, DJC, pabora
TOKa, MHAYKIUS MarHUTHOro Tojs, cuiaa Awmmepa, cwia JlopeHua,
MHAYKTUBHOCTDH KATYIIKH, SHEPTUs JIEKTPUUECKOIO U MarHUTHOTO MOJIEH,
Nepuoj M 4acTtoTa KojiebaHMM B KoseOaTelIbHOM KOHTYpE, 3apsii U cuia
TOKa B Tpollecce TapMOHHYECKMX JJEKTPOMAarHUTHBIX KoJeOaHUH,
(oKycHOE paccTOSHME U ONTHYECKas Ccuia JIMH3bI, I[PU ONHCAHUH
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX
0003HaUYEHHS W €AMHHUILIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO
(U3NYECKYIO BEJIMUKHY C IPYTMMHU BEIUYHMHAMU

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC ABJICHHUA W HNPOLCCCHI, HCIOJb3YA
(1)I/I3I/I'-ICCKI/IG BCJIMYHHBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBL
W YaCTOTa CBCTA, DHCPIUA U HMITYJIBC (I)OTOHa, nepuoa 1oJjiypaciana,




SHEpPrusl CBSA3M AaTOMHBIX S7ep; MPH OINUCAHUU NPAaBUIBLHO TPAKTOBaTh
(U3HYECKU CMBICI HCTIONIb3YEMbIX BEIMYMH, X 0003HAUCHUS U CTUHUIIBL;
yKa3blBaTh (DOPMyJIbl, CBSA3BIBAIOIIME JTAaHHYIO (U3UYECKYH0 BEIUYHUHY C
JPYTMMH BEITUYUHAMU, BRIYUCIIATH 3HAYE€HUE (PH3NUIECKON BEJTMUMHBI

11.6

AHanu3upoBath (GU3NYECKUE MPOLECCH U SABICHHS, UCTIOIB3Ys (pu3nuecKue
3aKOHBl W TIPUHIMIBE: 3aKkoH OMa, 3aKOHBI MOCJTEIOBATEIBHOTO M
MapajuIebHOTO COSIMHEHUS TIPOBOIHUKOB, 3aK0H [[koyins — JIeHna, 3akoH
AJIEKTPOMArHUTHON WHAYKIWH, 3aKOH MPSIMOJIMHEHHOTO PaclpoCTpaHEHHS
CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJIOMIICHHS CBETa, YpaBHEHHE
OiiamreriHa st Gpotodddexra, 3aKOH COXpaHEHHsS] DSHEPrHH, 3aKOH
COXPAaHEHUS MMITYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsijia, 3aKOH
COXpaHEHHsT MacCOBOTO YHCJA, MOCTYJaThl bopa, 3aKOH pajnoaKTHBHOTO
pacmazna; mpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKoe  BBIpAKEHHE W yCiIoBHS  (TpaHMIBL,  OOJAcTH)
IMPUMCHUMOCTHU

11.7

OHpel[eJISITB HaIpaBJICHUC BCKTOpa HHAYKOUN MarHuTHOI'O I10JIs1
MPOBOJIHMKA C TOKOM, CHJIbI AMriepa u cuiibl JlopeHa

11.8

CTpouTh W OINHKCHIBATH HM300pa)K€HUE, CO3/IaBaEMOEC IUIOCKUM 3€PKaJIoM,
TOHKOM JTUH30U

11.9

BBITIONTHATE 3KCHEPUMEHTHI 0 HCCIICIOBAHUIO (DU3HUYECKUX SIBICHUN U
MIPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH; IPU 3TOM
¢dbopmynHrpoBath mpobiaeMy (3a1ady) U THIIOTE3Y y4eOHOTO SKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIOKEHHOTO 000pyAOBaHUS, TPOBOAUTH OMBIT
1 (hOPMYJIUPOBATH BBHIBOJIBI

11.10

Ocy1ecTBIATh NpsSIMbIE U KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIUYMH;
IPU ATOM BBIOMpaTh ONTUMAIBHBIA CIOCOO0 HM3MEPEHHMsS U HCIIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIHOCTEN U3MEPEHUM

11.11

HccnemoBath 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM
MPSIMBIX U3MEPEHMIt; P ITOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yJIbTAaThl TIOTYYSHHOW 3aBUCHUMOCTH (PH3WYECKHX BEIWYHH B BHIE
Tabyuui U rpaduKoB, IeJIaTh BHIBOABI IO Pe3yJIbTaTaM MCCIIEI0BaHUS

11.12

CoO:ronath npaBuiia 6€30MacHOrO TPyAa MPU MIPOBEACHUH HCCIeI0BaHUN B
paMKax  y4eOHOTO  JKCIIEpUMEHTa, Yy4eOHO-UCCIIeIOBATENLCKOH U
NPOEKTHOU AEATENLHOCTH C UCIIOIB30BAHUEM N3MEPUTEIIBHBIX YCTPOUCTB U
71a00paTOpHOro 000pyAOBaHUS

11.13

Pemate pacu€rHpie 3amaud ¢ SBHO 3aJaHHOW (U3MUECKOM MOJENbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3a1a4u BI)I6I/IpaTB (1)I/I3I/IIICCKYIO MOJCJIb, BBIACIATH (1)1/131/I‘I€CKI/I€ BCIIMYHNHBI
u QopMmyInbl, HEOOXOAMMBIE ISl €€ pelIeHHs, MPOBOAUTH PacUYEThl U
OILICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)I/I3I/I‘I€CKOI\/JI BCIIMYUHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4n: BBICTPANBATh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO ILIENOYKY pACCYXKACHUM C ONOPOHM Ha W3y4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKHE SIBJICHUS

11.15

Wcnonp3oBath  mpu  pemieHMH — y4eOHBIX  3aJad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH Ui [IOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpETallMd U TPEACTaBICHUS Y4YeOHOM U  HAyYHO-IOMYJISIPHOM
uHpOpMaLMY, TOJYYEHHOM U3 pa3IM4YHbIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3MPOBATH MOTYYaeMyt0 HH(OPMaLIKIO




11.16

OOBSACHITh TPHUHIMUIIBI JEHCTBHS MAIllMH, NPUOOPOB W TEXHUYECKUX
YCTPOMCTB;, pa3nuyaTh YCIOBHS HX OE30MacCHOTO WCIOJIb30BAaHUS B
MHOBCEIHEBHOM KU3HU

11.17

[IpuBoUTE IpUMEpPHI BKJIa/la POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE TPOLIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonp30BaTh TEOPETUIESCKUE 3HAHUS 1O (HU3HMKE B MOBCEAHEBHOMN JKU3HH
s obecriedeHUss OE30MACHOCTH TMPU  OOpalieHWH ¢ TOpudopamMu |
TEXHHYCCKMMHU YCTPONCTBAMH, JJISI COXPAHEHHUS 30POBbsS M COOJIIOJCHUS
HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIICH cpefie

11.19

Pa6OTaTL B TIpynIri€e € BbIIOJHCHHECM Pa3IMYHbIX COLOHUAJIbHBIX pOJICﬁ,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PaCIpEACsaTh 00I3aHHOCTH H
IUIaHUPOBATh JACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUdAX, aJACKBATHO
OLICHUBATh BKJAJl KAKIOTO W3 YYaCTHUKOB TPYINIBI B pEIICHHE
paccMaTpruBaeMoi mpoOIeMbl




IHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC

Kona Koa nposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COAEPKAHUSA

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUA

1.1

®dusnka — Hayka o mnpupoje. HayuHble MeTobl
MO3HAHUS OKpY KaroIlero MHpa. Poib
JKCHEpUMEHTa M TEOpUU B Ipolecce IMO3HAHUSA
IPUPOJIbI. DKCIEPUMEHT B (DU3HKE

1.2

MopnenupoBanue  (U3MYECKUX  SBICHUM U
nporeccoB. Hayunbsle runote3sl. ®dusnueckue
3aKOHBI M Teopuu. ['paHuLBl MPUMEHUMOCTH
¢usnyeckux 3akoHOB. [IpHMHLMI COOTBETCTBUSL.
Pomre wm wmecto ¢msukn B popMupoBaHUH
COBPEMEHHOW  HayyHOW  KapTUHBl MHUpPA, B
[IPAKTUYECKON AESITEIbHOCTH JIIOIEH

MEXAHHUKA

H#iHParfiH#KMTHEMATUKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTb
MEXaHM4YecKoro nswkeHus. Cucrema oOTcuéra.
Tpaexropus

[lepememienue, ckopocTh (CpeAHsAs CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) ¥ YCKOPEHHE MaTepUalbHOM
TOYKH, UX MPOCKIHNU HAa OCHU CHUCTCMBbI KOOpJWHAT.
CrnoskeHue nepeMeIeHni U CJI0)KEHNE CKOPOCTEN

PaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE
IBUKEHHE. ['pa@uku 3aBUCUMOCTH KOOpPJMHAT,
CKOPOCTH, YCKOpEHHUs, IIyTHU M IEPEMEILCHU
MaTepUaIbHON TOYKH OT BPEMEHHU

CBoOoaHoe najieHre. Y CKopeHue CBOOOIHOTO
najaeHus

2.1

KpuBonuneiinoe JBHKCHUE. PaBHOMEpHOE
IBVKCHHE MAaTEPHUAIbHOW TOYKH IO OKPYXKHOCTH.
VYrioBast CKOpOCTb, JTUHENHAs CKOpOCTh. llepuon u
gacToTa. [{eHTpOCTpEMHUTEIPHOE YCKOPEHUE

TexHuyeckue ycTpoOMCTBA: CIUJIOMETP, JBH)KEHUE
CHapsAO0B, HCIIHBIC U pCMCHHLIC ICPCaAavIn

[Ipaktuyeckue paboThl. M3mMepeHne MrHOBEHHOM
ckopoctu. HccnemoBaHue COOTHOLICHHUS MEXIY
My TSIMU, MIPONAEHHBIMU TEJIOM 3a
MOCJIEIOBATENIbHBIE PABHBIEC MPOMEKYTKH BPEMEHHU
IpU PABHOYCKOPEHHOM JBH)KEHUU C HAYAIbHOU
CKOpPOCTBIO, paBHOW HyJI0. M3ydeHuwe IBHKEHUS
[IapuKa B BSI3KOW XKUIAKOCTU. M3ydyeHue NBUKEHUSA
Tesa, OPOIIEHHOT'0 TOPU30HTAIILHO




2.2

##HPari#H## JUHAMUKA

2.2.1

[Tpunmun  otHocutTenbHOCcTH ['amunes. IlepBsiit
3aKkoH HproTtoHa. MlHepiuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. IlpuHIun cynepno3uumy cuil

223

Bropoii 3akoH HproToHa 11 MaTepUalbHON TOYKHU
B nHepuuanbHoi cucrteme orcuéra (MCO). Tperuit
3akoH HploTOHa J171s1 MaTepHaJIbHbIX TOUYEK

224

3akoH BcemupHoro TsaroreHus. Cuna TOKECTH.
ITepBas kocMu4deckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Tpenue. Cuna TpeHHs
CKOJIBXKEHUSI U cwiia TpeHus nmokos. Koaddumument
TpeHus. Cuia CONpOTUBICHUS NP BUKEHUM TeJa
B KUJIKOCTH WJIM ra3e

2.2.7

[loctynaTenbHoe ¥ BpallaTeIbHOE  JIBUKEHHE
abCoJIIOTHO TBEPJOTO Tea

2.2.8

MOMEHT CWJIbl OTHOCHUTEIBHO OCH BpAILIECHUS.
[Ine4o cuibl. YcnoBusi paBHOBECUS TBEPJOTO Tela
B ICO

229

Texnuueckue YCTPOI\/’ICTBE[Z NOAIIMITHUKH,
JABHMXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckne pabGoTel. M3ydeHune IBWOKCHHS
OpycKka MO HAKJIOHHOM IIOCKOCTH TOJ ACHCTBHEM
HECKOJIBKMX Ccuil. VccnenoBanne 3aBUCUMOCTH CHJI
YOPYTOCTH, BO3HUKAKIIUX B JehopMUpYeMOit
MPY>KUHE W PE3NHOBOM OOpasiie, OT BEIWYUHBI UX
nedopmaruu. VccnenoBanue ycloBUN paBHOBECHS
TBEPJOrO TEJIa, UMEIOIIEr0 OCh BpAalEHUs

2.3

###Par###3AKOHDBI COXPAHEHUMSA B MEXAHUKE

Nmnynsc  MarepualibHOM ~ TOYKH,  CHUCTEMBI
2.3.1 MaTepHuaibHbIX TOYEK. IMITyJIbC CUIIBI U U3MEHEHUE
VIMITYJIbCa TEJIA
230 3akoH coxpaneHusi ummnyiasca B MCO. PeakTtuBHOE
e JIBIDKEHHE
2.3.3 Pabota cuibl
2.3.4 MONIHOCTD CUJIBI
235 Kunernueckass 5Heprusi MarepuagibHOM TOYKH.
B TeopemMao KHHETHYECKON YHEPTUH
[lorenumanesHas sHeprus. [loreHunanbHas 3HEeprus
236 yIpyro nehopMUpOBaHHON PY>KUHBI.
o [ToTenumanpHas SHEPrus Tena BOJIM3HU
TTOBEPXHOCTU 3eMITH
2.3.7 [ToTennmanbHble U HEMOTEHIIMATIbHBIE CUITBI. CBS3h

pabOThl HENMOTEHLHUAIBHBIX CHJI C HM3MEHEHUEM
MEXaHUYECKON DSHEPIUHM CUCTEMBI Tel. 3aKOH
COXpaHEHHs MEXaHUYECKOM SHeprun




2.3.8

Yupyrue v Heynpyrue CTOJIKHOBEHHUS

TexHuueckue  yCTpOWMCTBA:  JBM)KEHHUE  PAaker,

2.3.9 N o
BOJOMET, KOIIEP, IPYKUHHBIN MUCTOJIET
[IpakTuyeckue paboTel. Mi3ydeHue cBs3M CKOPOCTEH
23.10 TeN MpU Heynpyrom ynape. MccnenoBanue cBs3u

paboTel CHJIBI C W3MCHCHHEM MEXaHHUYECKOH
SHEPIUHU Tea

MOJIEKYJIAPHAS ®U3NKA 1 TEPMOJAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUU. BpPOyHOBCKOE IBUIKEHUE.
Juddysus. Xapakrtep JIBIKCHUS u
B3aWMO/ICHCTBHS YaCTHII BEIIECTBA

Mopenn cTpoeHHs Ta3oB, KUAKOCTEHM U TBEPABIX
TeJd U OOBSCHEHHE CBOWCTB BEIECTBA HA OCHOBE
ITUX MOJENIeH

Macca MOJIEKYJL. KommuectBo BEIIECTBA.
IToctosinHast ABoragpo

TemmmoBoe  paBHOoBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Lenscus

Mogene uneansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HUACAIBHOTO
rasa

AOcomioTHas TemmepaTypa Kak Mepa CpeaHei
KMHETUYECKOM DSHEPIUM  TEIUIOBOTO  JBUIKCHMS
yactul rasza. llkana remnepatyp KenbBuna

VpaBnenune Kianeiipona — MeHnaeneeBa. 3akoH
JanbpToHa

l'azoBbIe 3ak0HBI. M30mpoLeccsl B UICAIBHOM Ta3e
C MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: U30TEPMA,
n30Xxo0pa, u3obapa

TexHu4yecKkue yCTpOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuyeckue paboThl. Mi3mMepeHre Macchl BO3ayxa
B KJIacCHOM KoMHare. MccienoBaHue 3aBUCUMOCTH
MEXKIy IlapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMMKU

3.2.1

TepMoauHamMuyeckas cHUCTEMA. BuyTtpennsis
SHEPTUsI TEPMOAMHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

KonnuectBo TemnoTel u  pabora. BHyTpeHHSS
SHEPrusi OJHOATOMHOI0 UAEAJIBHOIO rasa

3.23

Buasl TeIJIONepeIavuu: TEIJIONMPOBOAHOCTbD,
KOHBEKIIMSI, U3Iy4yeHHe. TemnoéMKocTh Tena.
VaenbHass  TEeIIIOEMKOCTH  BemecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEILIoNepeade




324

ITepBoiii  3akoH TepMoauHamuku. [IpumeHeHne
MEPBOrO 3aKOHA TEPMOJAMHAMUKH K HM30IPOIIECCaM.
I'paduaeckas naTepnperanus paboThI ra3a

3.2.5

TemnoBple  MaIlIMHEL [Ipuniuner  gecTBUs
TEIUIOBbIX MamuH. [IpeoOpazoBaHuss SHepruud B
TEIJIOBBIX MamuHaxX. KoadduimeHt mone3Horo
nevictBus (nanee — KII/1) TermoBoit Mmammabl. [{uki
Kapno u ero KI1/|

3.2.6

Btopoit 3akon TtepmoamHamuku. HeoOpaTHMOCTh
MpoOILIECCOB B TpHUpoje. TeriaoBble ABUTATEIU.
DKOJIOTHYECKHE MPOOIEMbl TETNIOIHEPTETUKH

3.2.7

Texunueckue YCTpOﬁCTBaZ JABUT'ATCJIb BHYTPCHHCTO
CropaHus, OBITOBOM XOJOAUJIbHUK, KOHAUIIUOHCP

3.2.8

[Ipaktnyeckne paboTel. M3MepeHue yIenbHOM
TEIUIOEMKOCTHU

#i#HPari## AT PEIATHBIE COCTOSHNMA BEILIECBA. ®A30BbIE

[NEPEXO/IbI

[TapooOpa3zoBanue u KoHjaeHcaius. Vcmapenue u

3.3.1 KUIIEHUEe. YIenbHas Temiora mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIEPATypPhl KUIEHUSI OT 1aBJICHUS
339 AOcomioTHasT M OTHOCUTENbHas  BIAXXHOCTh
Bo3ayxa. HacelleHHsbli nap
Teépnoe teno. Kpucrammmueckue u amopgHbIe
3.33 Tena. AHM30TPOIUS CBOMCTB KpucTamwioB. JKuakue
33 Kpuctayisl. COBpeMEHHbIE MaTEPHAJIBI
334 [InaBneHne u KpucrauMzanus. Y IenbHasl TEIIIOTa
iasseHus. Cybaumanus
3.3.5 YpaBHeHHe TerI0BOro OanaHca
Texauueckue YCTpOWCTBA: TUTPOMETP u
336 NICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TOIYyUEHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHUCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJOTUU
337 [Ipaktuyeckue paboTsl. 3MmepeHue BIaXHOCTH
BO3JyXa
4 DJIEKTPOAMHAMUKA
4.1 ###HPart##IJIEKTPOCTATUKA
411 DnekTpu3alus Tell. JJeKTpuueckui 3apsaa. JlBa
BH/IA DJIEKTPUUECKHX 3apsiioB
4.1.2 [IpOBOIHMKH, AUDIIEKTPUKHU U MOJIYIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs AICKTPUUECKOTO 3apsia
4.1.4 B3aumopeiicteue 3apsnoB. 3akoH Kyiona
DnexTpuyeckoe ToJie. HanpspoxkénHocThb
4.1.5 ANEeKTpUYecKoro monsd. [IpuHIUN Ccyneprno3uiuu.
JInHuM HanpsKEHHOCTH AJIEKTPUYECKOTO OIS
4.1.6 Pabota in AIEKTPOCTATUUECKOTO TOJISL.

Ilorennuan. Pa3HOCTH MOTEHIINAIOB




HpOBOI[HI/IKI/I U JUBJICKTPUKK B IMOCTOSAHHOM

4.1.7 ANEKTPUYECKOM ToJIE. Jusnexkrpuueckas
MIPOHUIIAEMOCTb
DnekTpoéMKkocTh. KoHaeHcaTtop. DJIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. OHEPrusl 3apsHKEHHOTO
KOHJIEHCATOpa
Texuuueckue YCTpOMCTBA: AIEKTPOCKOT,
41.9 ANEKTPOMETP, AIIEKTPOCTATUYECKAS 3alluTa,
o 3a3eMJIEHHE  DJIEKTPONPHOOPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IPUHTED
41.10 [IpakTuueckue paboThI. N3mepenue

3J'I€KTpOéMKOCTI/I KOHJICHCATOpAa

4.2

H#HPar##HIIOCTOSHHBIN JIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

4.2.1

YcnoBus CYIIIECTBOBAHUS OCTOSHHOTO
aJeKTpudeckoro Toka. HWMcrounuku Toka. Cuia
TOoKa. [1oCTOAHHBINA TOK

4.2.2

Hanpsokenue. 3akon Oma /17151 yyacTka Lenu

423

DnexTpuyeckoe COIIPOTHBIICHUE. VY nenbHoe
COTIPOTHBIICHUE BEIIECTBA

4.2.4

HOCHGI[OB&TCJIBHOG, napajiyieJIbHOC, CMCHIAHHOC
COCIMHCHHNEC IMPOBOJHUKOB

4.2.5

PabGorta anextpuueckoro Toka. 3akoH JDkoymsa —
Jlenua

4.2.6

MOIIHOCTB QJICKTPHUICCKOI'O TOKA

4.2.7

anekTpoaBwkymas cuna (manee — OHC) w
BHYTpEHHEE COMPOTHUBIIEHUE HUCTOYHUKA TOKa.
3akoH OmMma TS TOJIHOMN (3aMKHYTOM)
anekTpudeckoit nenu. KopoTkoe 3amMblkaHue

4.2.8

DNeKTpOHHAs MPOBOJUMOCTb TBEPJABIX METAILIOB.
3aBUCUMOCTh  COINPOTHUBJICHUS ~ METAJJIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9

DJIeKTpuYeckuii TOK B  Bakyyme. (CBoiicTBa
DJIEKTPOHHBIX ITYYKOB

4.2.10

[onynpoBognuku. CoOCTBEHHass M HpUMECHAs
MPOBOJUMOCTh TOJYNIPOBOJHUKOB. CBOWCTBa p-n
nepexoja. [losynpoBoHUKOBBIE TPHOOPHI

4.2.11

DnexTpuyecKui TOK B AIEKTPOJINTAX.
DeKTpoauTHYeCKas JUcCcOlManusi. DIeKTPOIN3

4.2.12

DJIeKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSTENbHBIM  pa3psn. Pasnuusble TUIBI
caMOCTOSTeNbHOTO paspsaa. Momuus. [1nazma

4.2.13

TexHuyeckue ycTpoiicTBa: aMIepMeTp, BOJIBTMETD,
peocTaT, ICTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuOOpbI,  BIEKTPOOCBETHTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTHUBIICHUS, BaKYyMHBIM JHOI,




TEPMHUCTOPBI " (doTOpEe3UCTOPHI,
HOHprOBOHHHKOBbIﬁ JUO0a, raJlbBaHHUKa

[Ipaktuyeckne paboTel. M3ydeHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 M3mepenne DOJIC wucToyHMKa TOKAa H  €ro
BHYTPEHHETO COTPOTUBIICHUSI. Habmronenue
3JIEKTPOJIN3a
11 KIIACC
Kon Koanposepsiemoro
IIpoBepsieMble 3J1€eMEHTHI COIEPKAHUS
pasaesia  3JieMeHTa
4 DJIEKTPOJIMMHAMUKA
4.3 ##H#Par##H#MATHUTHOE TTOJIE. JIEKTPOMAT'HUTHAA MHAYKIA
431 ITocTosiHHEIE MarHHUTHI. BzaumopeiictBue
T MOCTOSIHHBIX MAarHUTOB
MaruautHoe noje. BeKTop MarHUTHOM WHAYKIIHAH.
432 [Ipunnun cynepno3unuu. JIMHMM — MarHUTHOM
o MHAyKIuy. KapTuHa TUHUN MarHUTHOM MHAYKIUU
TIOJIsI TOCTOSIHHBIX MArHUTOB
MaruutHOe noJjie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUM TOJNS JUIMHHOTO MPSMOTO TPOBOJHUKA U
433 3aMKHYTOTO KOJBIIEBOTO IPOBOJHMKA, KATYIIKH C
TOKOM. OneIT Opcrena. Bs3aumoneiictBue
MIPOBOJIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOJ1yJIb U HalpaBJeHUE
Cuna Jlopenna, e€ MoayJdb W HampaBJICHHE.
435 JIBr>keHuE 3apsyKEHHOM 4YacTULbl B OAHOPOJHOM
MarHuTHOM noJjie. Pabora cumsl Jlopeniia
4.3.6 SIBeHHE AJIEKTPOMArHUTHOW HHAYKIIMU
4.3.7 [ToTOK BEKTOpa MarHUTHOW MHIYKIIHH
438 OJC wuHayknuu. 3aKOH  DJIEKTPOMArHUTHOM
e nHaykiuu Papanes
BuxpeBoe anexrpuueckoe nose. 9/C naaykuuu B
4.3.9 IIPOBOJIHHUKE, JIB)KYLIEMCS IOCTYIATE€IbHO B
OJIHOPOJTHOM MarHMTHOM I10JI€
4.3.10 [IpaBusio Jlenua
43.11 NunykrtuBHOCTh. SIBNieHne camouHaykiuu. IJ(C
e CaMOUHIYKIIUU
4.3.12 DHEpPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE 10JIe
43.14 TexHuueckue yCTpoMCTBa: MOCTOSHHBIE MAarHUTHI,

OJICKTPOMAI'HUTEI, SJICKTPOABUTATCIIb, YCKOPUTCIIN




OJICMCHTAPHBIX YaCTUI], MHAYKIIWMOHHA I1€Yb

4.3.15

[Ipaktrueckue paboThl. M3ydeHne MarHUTHOTO
MoJIsl KaTyuIku ¢ TOKOM. MccienoBanue nencTBus
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBJICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

K

OJIEGAHIM 1 BOJIHbBI

5.1

#H#HPariF#MEXAHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEGAHUS

5.1.1

Konebarensaasa cucrema. CBoOOqHBIE KOIeOaHU.
lapmonnueckue konebanus. Ilepwon, wyacTora,
aMIUIMTy1a ¥ (dasza KoyeOaHui

[Tpy>XuHHBIA MasTHUK. MaTeMaTH4ecKuil MasiTHUK

5.13

YpaBHeHue TapMOHHYECKHUX KoJie0aHui.
Kunematnyeckoen  AMHAMUYECKOE  OMHCAHUE
K0J1e0aTEIbHOTO JABHKEHUS

5.14

[IpeBparienyie SHEPrUM TMPH TAPMOHHYECKUX
konebanusax. CBsa3b  aMIUTUTYABl  KoJeOaHHA
MCXOJJHOM BEJIMYMHBI C aMIUIUTYAaMHU KOJIeOaHHi
€€ CKOPOCTHU U YCKOPEHHUS

5.1.5

KonebaTenbHblit KOHTYP. CBoboHbIE
AJIGKTPOMAarHUTHbIE KOJle0aHHs B  MJICAIBHOM
KOJIe0aTeTbHOM ~ KOHTYpe. AHAIOTHUS  MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMAarHUTHBIMU
konebanusimu. @opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA OSHEPrud B  HUACAIIBHOM
KoJiIe0aTeIbHOM KOHTYPC

5.1.7

BoiHyKeHHbBIE MEXAHUYECKUE KoJIeOaHusl.
Pesonanc. Pe3onancHass kpuBas. BbIHYyXII€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennslil Tok. CHHYCOMIAIbHBIN IEPEMEHHBIN
TOK.

5.1.9

MOIHOCTh MEPEMEHHOI0 TOKA. AMIUIMTYJIHOE U
JICHCTBYIOIIEE 3HAUYCHUE CUJIbl TOKA U HANIPSIKEHUS

5.1.10

Tpancpopmarop. IlpousBoacTBo, mnepemada Hu
norpebieHue IIEKTPUYECKON JHEPIUHu.
DKOJIOrM4ecKHMe  pUCKH  IpU  MPOU3BOJACTBE
AIEKTPUUECKON SHEPIuHu. Kynbrypa
HCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU

5.1.11

TexHuuueckue YCTpOMCTBA: celicmorpad,
AJIEKTPUUECKUIN 3BOHOK, TMHUU AJIEKTpoIiepeaay

5.1.12

[IpakTuueckue paboTHI. Hccnenosanue
3aBHCUMOCTH II€PHO/Ia MAJIBIX KoJieOaHuil rpy3a Ha
HUTH OT JUIMHBI HUTU W Maccel TIpy3a.
HccnenoBaHne NEpEeMEHHOr0 TOKa B LEMU U3
IIOCJIEZI0BATEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYyILIKU M pe3rucTopa




5.2

#HHPari#MEXAHUYECKUE 1 OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

MexaHnnyeckue BOJIHBI, yCIIOBUS
pacnpocTpaHeHUsl. [lepuon. Ckopoctb
pacrnpocTpaHeHHs U JUIMHA BoJHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJTHBI

522

#i##HPart##t  Uurepdepentus u  audpakuus
MEXaHUYECKHUX BOJIH

523

3ByK. CKOpocCTh 3BYyKa. ' poMKOCTh 3ByKa. BricoTa
toHa. TeMOp 3ByKa

524

DNEeKTPOMarHUTHbBIE BOJIHBI. Y CIIOBUSL WU3IIy4EHHUS
AJIEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus
BEKTOpOB E, B 1 v B 211€KTpOMarauTHONM BOJIHE B
BaKyyMe

525

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpaXCHHE,
IIpeIOMIIEHUE, MoJIsIpU3aIus, TP PAKITHS,
untepdepeniusa. CKOPOCTh 3IIEKTPOMATHUTHBIX
BOJIH

526

[[Ixana »smeKTpOMarHUTHBIX BOJH. lIpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[IpuHIMOBI ~ pagMOCBSI3M U TEJIEBUICHUSL.
Paguonokanus. DJIEKTPOMarHUTHOE 3arpsi3HEHUE
OKpY’Karollen cpepbl

528

Texunyeckne YCTpOWCTBA: MY3bIKaJIbHbIE
HHCTPYMEHTHI, YJIBTPa3BYKOBAast IHArHOCTHUKA B
TEXHUKE W MEAMIMHE, pajap, paguoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neup

53

HiHtPar#H#OIITUKA

5.3.1

[IpsmMonuHeitHOE  paclpOCTpaHEHWE CBETa B
oJIHOpoaHOM cpene. JIyd cBeTa

532

OtpakeHHne CBeTa. 3aKOHBl OTPAKCHHS CBETa.
[TocTpoeHue M300paKeHHH B INIOCKOM 3epKajie

533

[Ipenomnenue cBeta. 3aKOHBI MIPETOMIIEHUS CBETA.
AOCOIOTHBIN MTOKa3aTesb MPETOMIICHUS

534

Ilonnoe BHyTpeHHee orpaxenue. lIpenenbHblil
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucnepcus cera. CoXHBINA COCTaB OEJIOTO CBETA.

I{BeT

53.6

CoOwuparomyie ¥ paccevBaroulfe JTUH3bL ToHKas
nuH3a. OoKyCHOE pacCTOSTHUE U ONTHYECKAs Chia
TOHKOM JuH3bl. [locTpoeHune u300paxeHUl B
coOMparoIIMX U pacceuBarolux JuH3ax. Gopmyia
TOHKOM JIMH3BI. Y BEIMUECHHE, JaBaeMOe JIMH30M

5.3.7

IIpeneinsr [IPUMEHUMOCTH reOMETPUYECKOU
ONITHUKH

5.3.8

Wnrepdepennms csera. KorepeHTHBIE HCTOYHUKH.
YcnoBus HaOJII0ICHUS MaKCHMYyMOB u




MUHMMYMOB B HHTE€P(PEPEHIIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHUKOB

Hudppakmuss cBera. udpaxmuonHas peméTka.
VYcnoBue HaOMIOCHNS TIABHBIX MAaKCHMYMOB ITPH
MajiecHil  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TU(GPAKIIMOHHYIO PEMIETKY

539

5.3.10 [Tonspuzanus ceera

TexHuueckue yCTpOiicTBa: OUKH, ayma,
¢doroamnmapar, IIPOEKIIMOHHBIN annapar,
MUKpPOCKOII, ~ TEJECKOI, BOJOKOHHAs ONTHKAa,
audpakimoHHas pemeéTKa, MoJIIPOUI

5.3.11

[Ipaktudyeckue paboTel. V3mepeHue mokazarTesns
IIPEJIOMIICHUS. Hccnenosanue CBOMCTB
n3o0paxeHuil B inH3ax. Habmonenue nucnepcuu
CBETa

5.3.12

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panuwbt MIPUMEHUMOCTH KJIACCUYECKOU
MeXaHuKH. [locTyarel TEOpUH OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJYJISl CKOPOCTHM CBETa B
BAaKyyMe€, IPUHIMIT OTHOCUTEILHOCTH DUHINTEHHA

6.1

OTHOCUTENIFHOCTD OOIHOBPEMCHHOCTH.

6.2
BaMCI[J'IeHI/Ie BPEMCHU U COKPAIICHUC NJIMHBI

6.3 DHeprust U UMITYJIbC CBOOOHOM YaCTHIIBI

CBsa3p Macchl € DHEpPrueil M  HUMIYJIbCOM
6.4 CBOOO/HOM YacCTUIbl. DHEPTUs MOKOSI CBOOOHOM
YACTHIIBI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

@otonbl. dopmyna Ilnanka cBs3uM  dHEpPruu
7.1.1 (¢hoTOHa C €ro 4acTtoTOoW. DHEPrusi M HMITYJIbC
dboToHa

OtkpeiTre u uccaenoBanue porodddexra. OnbITH

7.12 A.I'. CroneroBa. 3akoHsl hoTodddexra

VYpaBuenue OuHmTeiHa g Gororddexra.

7.1.3 «KpacHas rpanunay dotodrdhdexra

7.1.4 JlaBienue ceeta. Onbitel [1.H. Jlebenera

7.1.5 XUMHUYECKOE JIEUCTBHE CBETA

Texnuueckue YCTpOMCTBA: (boTo37EMEHT,

7.1.6
¢$oTOIaTUHK, CONHEYHas 6aTapes, CBETOANO

7.2

CTPOEHME ATOMA

Mognens atoma Tomcona. OnbiThl Pe3epdopaa o
7.2.1 HCCIIEA0BAHUIO CTPOEHHUs aroMa. [InanerapHas
MOJIETIb aTOMa

7.2.2 Iloctynarer bopa. HM3nydeHune u moryionieHue
(OTOHOB TIpU IEpexoje aToMa C OJHOTO YPOBHS
SHEpruM Ha apyroil. Buasl cnektpoB. Cnekrp




YpOBHEH YHEPTUU aTOMa BOJIOPOJIa

7.2.3

BonHoBbie cBolicTBa yactuil. Bomubel ge bpoiis.
KopmyckymnsipHo-BoniHOBOHM nyanu3m. Judpaxims
AJIEKTPOHOB HAa KPUCTAIIIAX

7.2.4

CroHTaHHOE M BBIHYXKIEHHOE  H3JIy4YCHHE.
YcTpoiicTBO M IpUHLKI paboOTHI Jlazepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIN aHAJIN3
(cmekTpockon), J1a3ep, KBAHTOBbIM KOMIBIOTEP

7.2.6

[TpakTuueckue paboTHI. Hab6mronenune
JINHEMYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronst HaOIIOACHUS u perucTpanuu
JJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTHe paguoakTuBHOCTH. OnbITH Pesepdopaa
[0 ONPEAEICHHIO COCTaBa  PaJUOAKTUBHOIO
u3nydeHus. CpoiicTBa anbda-, Oera-, Tramma-
u3nydeHus. BnusHue painoakTUBHOCTH Ha KUBBIE
OpraHU3Mbl

7.3.3

OTkppiTHE TpPOTOHA H HeWTpoHa. HykimoHHas
Mozenb siapa ['eitsenbGepra — MBanenko. 3apsn
snpa. MaccoBoe uncio siapa. M3o0Tormsl

7.3.4

Anbda-pacniafi. DNEKTPOHHBIM W TO3UTPOHHBIN
Oeta-pacmnaj. Namma-uznydenue. 3akoH
paJMOaKTUBHOTO pacmaja

7.3.5

DOHeprust CBSA3U HYKJIOHOB B ape. SiepHble CHUIIBL.
JlegekT macchl siipa

7.3.6

SAnepHble peakuuu. Jles€eHUe U CUHTE3 s11ep

7.3.7

SAnepuwiit  peaktop. TepMOsSAEpHBIA  CHHTE3.
[TpobnemMbl U MEepCHEeKTUBBI SIEPHON IHEPTreTHKH.
DKOJIOTUYECKUE aCTIEKTHI IIEPHON IHEPTETUKH

7.3.8

DnieMeHTapHble 4YacThilbl. OTKPBITUE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOIEHCTBUS

7.3.9

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
BuiibcoHa, sinepHbli peakTop, arToMHas bomba

7.3.10

[TpakTiueckue pabotel. MccienoBanue TpeKoB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qH0r0 Heba. Co3Be3nus, sipkue 3BE3JBI,
[JIAHETHI, UX BUJIUMOE JIBHKEHUE

8.2

Conneuynas cucreMa. IlmaHeTwl 3eMHOM I'pYyIIIbI.
IInaHETBI-TUTAaHTBI U HX CIIYTHUKH, KapJIMKOBLIC
miaHeThl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Connne, ¢orochepa u armochepa. ConHeuHas
aKTHBHOCTb

8.4

Hctounuk sHeprun CosHIA U 3BE3]




3BE37bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, HX
B3aUMOCBs3b. [[narpaMma «CEKTPAJIbHBIN KI1acC —
8.5 CBETHMOCTE. 3BE3BI TJIaBHOM
IOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTD) s 3BE3]1 rJIaBHOM
IIOCJIEIOBATEILHOCTH

HH##Par##HBryTpeHHee CTpOECHUE 3BE3.
8.6 CoBpeMEHHbIE MPEACTABICHUS O MPOUCXOKICHUU
u »Bosrory CostHITa U 3BE311. DTalbl )KU3HU 3BE3]

Mineunsiii [lytes — Hama [Mamaktuka. CrnmpanbHas
cTpykTypa ['anakTuku, pacrnpeneneHue 383/, raza
8.7 n nueud. Ilomoxkenme m  aBmwxkenue CoiHIa B
INanaxTuke. Ilnockas u cheprudeckas MoaCHCTEMBI
["ajlakTHKH

Tunel ramakTuK. PamuorajakTuku u KBa3apkhl.

8.8 .
UYeEpHble ABIPHI B sIIpax rajJakTHK

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab0ua. Pa3zberanue ramaktuk. Bo3pact u pannyc
Bcenennoii, teopus bosbmoro B3psiBa. Monens
«ropsiuer Becenennoi». PenukToBoe nsiyyeHnue

8.9

MacmrabHas CTPYKTypa Bcenennon.
8.10 MeraranakTHka. Hepewménnnie po0IIEMBI
aCTPOHOMUU

MPOBEPSIEMBIE HA EI'D IO ®N3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOT'PAMMBI CPEJHETO OBIIEI'O OBPA3BOBAHUSA

Kon
NpoBepsieMOro
TpeOOBAHNS

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa3oBaTe/IbHOM MPOrpaMMbl CpeHero 001ero
o0pa3oBaHusi

1

CdopMHupoBaHHOCT, YMEHHI pacro3HaBaTh (DU3WUECKHUE SIBICHUS
(portecchl) U OOBSICHATH UX HA OCHOBE M3YUYCHHBIX 3aKOHOB

Brnanenne ocHoBomonararoliuMu  (GU3MYECKUMHU  HOHATHUAMH U
BEJIMYMHAMU, XapaKTEPU3YIONIMMHU (PU3UUECKUE TTPOLIECCHI

ChopMHUpOBAaHHOCTE yMEHHIA MPUMEHSITh 3aKOHBI KIACCHYECKON
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJUHAMUKH,
AJIEKTPOIMHAMUKH, KBAaHTOBOM (U3MKH IS aHAIM3a U OOBSICHEHUS
ABJICHUM MHKPOMHpA, MAaKpOMHpa U MEramupa, pas3iaudarb YCIOBUS
(rpaHMIBI, 00IACTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IIOHUMATh
BceoOmmii xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPaHHMYEHHOCTH
UCTIONIb30BAHUSI YACTHBIX 3aKOHOB; AaHAIM3UPOBATh (HU3HUECKUE
MpOLIECChl,  UCHOJIb3ysl ~ OCHOBHBIE  IIOJIOKEHUS, 3aKOHBl U
3aKOHOMEPHOCTH

ChopMHUpOBAaHHOCTE YMEHHUS pa3ndyaTh YCIOBUS MPUMEHUMOCTH
MoeNel (GU3NIECKUX TN U MPOIIECCOB (SIBICHHM )




ChopMupoBaHHOCTb yMEHHUS pellaTh pacy€THbIE 3aJaud C SIBHO
3aJJaHHOI W HESBHO 33aJaHHOM (PU3NYECKOM MOJENbI0: HA OCHOBAaHHU
aHalu3a YyCJIOBMsS BbIOMpAaTh (U3MUECKUE MOJENH, OTBEYaIoIHe
TpeOOBaHUAM 33/1a4H, IPUMEHSATH (POPMYJIBI, 3aKOHbI, 3AKOHOMEPHOCTH
U TOCTyJaTbl  (U3MYECKUX  TEOPUHl  NpU  HCIOJIb30BAaHUU
MaTE€MaTUYeCKUX METOJOB pELICHUs 3a1ad, IPOBOAUTHL PACUETHI Ha
OCHOBAaHMM HMEIOIIUXCS JAHHBIX, AHAIU3UPOBATH pE3yJIbTaThl U
KOPPEKTUPOBAaTb  METOABl  PEIIEHUS C  y4ETOM  IIOJIyYEHHBIX
pe3yJIbTaTOB

Pemate kauecTBeHHbIE 3a/7a4M, TPeOYIOLIME NMPUMEHEHHs 3HaHWUN U3
pa3HBIX pa3fesioB IIKOJIBHOTO Kypca (DM3MKM, a TakXKe WHTEerpaluu
3HaHMW W3 JPYIHX IPEIMETOB €CTECTBEHHOHAyYHOTO LHKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCY)KIAECHUH C OIOpOM Ha
U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SIBICHMUSI

Brnanenue OCHOBHBIMH METOJaMHU HAYYHOTO MIO3HAHUS,
HCIIOJIL3yCMBIMH B (1)I/I3I/IKCZ OpoBOAWUTL HPSAMBIC W KOCBCHHBIC
U3MepeHusl (U3UYECKUX BEJTUYHH, BbIOMpas ONTHMAJBHBINH CIOCOO
HU3MCPCHUA U UCIOJIB3YyS H3BCCTHBIC MCTOAbI OLICHKU HOFpGLHHOCTCﬁ
U3MEPEHUI, TMPOBOJIUTH HCCICOBAHUE 3aBHUCUMOCTEH (PH3MUECKUX
BCIIMYUH C HNCITOJIB30BaHUEM MMPAMBIX HSMGPCHHﬁ, O6’b$ICH}ITL
MOJTYYCHHBIC PE3YJIbTaThl, UCTIONB3Ysl (PU3UYECKUE TEOPHH, 3aKOHBI U
MIOHSITHS, U JINIaTh BBIBOJBI; COONIOAATH MpaBuiIa 0€30macHoro Tpyaa
IpY TIPOBEICHUM HMCCIICIOBAHUH B paMKaxX y4eOHOTO SKCIIEPHMEHTa U
y4e0HO-UCCIIeIOBATEILCKON ~ JICATEIBHOCTH C  HCIIOJIb30BAHHEM
UPOBBIX ~ HM3MEPUTENBHBIX  YCTPOHCTB ©U  JaOOPATOPHOTO
000pyI0BaHUS

ChopMHUpOBaHHOCTh  YMEHUH  aHAIM3WPOBaTH W OIICHUBATH
MOCIEACTBHSI OBITOBOI U MPOU3BOJCTBEHHON JESATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C (PM3MUYECKUMH MPOLIECCAMU, C TMO3HUIHUNA IKOJIOTHUECKON
0e30MMacHOCTH; MIPEACTABICHUI 0 palroOHaIbHOM
OpPUPOJONOIB30BAHUM, A  TaKXe  pa3yMHOM  HCIOJIb30BAaHUU
JOCTWDKEHUM HAyKM W TEXHOJIOTMM JJId JajJbHEWIIEro pa3BUTHUSA
4eJI0BEYECKOr0 00IIecTBa

OmmageHne pa3NMUYHbBIMH crocoOamMu  paboTel ¢ HHMOpMAaIHen
(Gu3nYecKoro  comepKaHUS C  HCIOJNB30BAaHUEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTHH; pPa3BUTHE YMEHUH KpPUTHUECKOTO
aHaJIM3a ¥ OIIEHKH JIOCTOBEPHOCTH MOJTy4aeMOi HHPOpMAIH

10

CdopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHSTHUS, TEOPUHM U 3aKOHBI IS aHalu3a |
00BsiICHEHUST (PU3UYECKHUX MPOIECCOB, MPOUCXOAAIIUX Ha 3BE3MAX, B
3BE3IHBIX CHUCTEMax, B MEXraJlaKTHYeCKOW cpejie; JBUIKEHUS
HEOECHBIX TeJ, HBOJIIOLINY 3BE371 U BeeneHHon

INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, ITIPOBEPAEMBbIX HA EI'D

1O ®U3UKE
Kon Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
pasaeJia/T 3JIeMeHTa




€MbI

1 MEXAHUWKA
1.1 KMHEMATHKA
111 Mexanuyeckoe JBUKCHHUE. OTHOCUTENBHOCTh
T MEXaHUYECKOTo ABMKeHus. Cuctema oTcuéra
MarepuanbHas TOUKA.
z TpacKTOpHA
E€ pamiyc-Bexrop:
Flr)=(xle) Me ) =(e)),
TpaeKTopIId,
IIepeMENIeHIIE: ? ;—
1.1.2 AF =7 (ty)~F(t,) =F, 7, = X
= (Ax, Ay, Az),
IIyTE.
CroxeHHe epeMelleHHil:
CkopocTh MaTepUaIbHOU TOUKHU:
. Ar _,
U=— =r Z(Ul_.UT.LJ:).
At Ar—0 .
Ax , . ,
v, =—/| =X/, aHAOTH4HO v, =V,, U.=Z,.
1.1.3 At |y g
CIoKeHIe CKOpPOCTell: g, =0, + 0, -
Brruucnenue nepemeiienus v myTu MaTepruaibHOU TOUKU
MIPU MPSMOJIMHEHHOM JBUKEHUU BJIOJIb OCH X MO TpaduKy
3aBUCUMOCTH Vx(t)
- _ AD _,
YCKDPEHIIE MAaTEPIATBHOII TOYKIL: a = ? =u. 3
t oy
1.1.4
Au P ,
a =—27 =(v, ) '. aHANOTHYHO a, = (v, |, a.=(uv.
At Ar— )
PaBHOMEpHOE PSIMOJIMHEWHOE ABUKEHUE!
x(t)=x,+v,t
1.1.5

x(H)=




v
ox
t
v,(t)—v,, =const
v
X
()
v
Ox
const

PaBHOYyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

a,_rl
x(t)=x,+uv, t +—-—
x(t) Xg T Uy, 5

v (t)=v, +az

1.1.6 a, = const

vy —u, =2a.(x,—x)

Ilpi ABILKEHINI B OIHOM HAIPABICHHH IYIb S = ! ; Y4
1.1.7

CBoOoaHOe najieHne. Y CKOpeHrue CBOOOTHOTO MaACHHUS.




o X0 x

JIBu>keHue Tena, OpOIIEHHOTrO MO YIJIOM 0L K TOPU30HTY:

I x(f) =x, +U,t=x tUycosa-f

iy
il

) gt .
| V(e) =y, + U, 1 +-‘T =V, + Ypsine-1—

I\-J|

[v,()=v,, =v,cosa
|v, (1) =v,, + gt =v,sino— gr

-

=0

oy

!
<

=const

'_ 0y

gy

Kpuonuneiinoe npmxenue. [[BrkeHne MatepraibHOM
TOYKH MO OKPYKHOCTH.
VYri0Bast U TMHENHHAsA CKOPOCTh TOYKHU:

v=wR

wR

HpI/I PAaBHOMCPHOM JABUKCHUU TOYKH 110 OKPYIKHOCTHU

w=2—n=2m)
T

27
. lleHTpoCTpeMUTENbHOE YCKOPEHHUE TOUKH:




c

R
. [losTHOE yCKOpeHHe MaTepruantbHOW TOUYKHU

Tsépnoe Teno. [loctynarensHoOE M BpalaTebHOE
JIBUYKEHUE TBEPAOTO TeJla

1.2

JMHAMUKA

1.2.1

WNuepuumaneHpie  cuctemel  orcuéra. llepsslid
Hprorona. [Ipuniun otHocutensHoctu [Nanunes

3aKOH

1.2.2

Macca Tena. IIToTHOCTE BelllecTBa:
m

Vv

I




Cuna. [IpyHIMI Cynepro3niuy CUI:

F =F +F,+..

PaBHOJIENCTB

paBHOJEHCTB

1.2.3

1.2.4 Bropoii 3akon HeroTona: 1y MatepuansHoit Touku B MCO

F,=ma,




Ap=F At

A
p
F
At
pu i
F =const




const

-——h—

£ ﬁ?l

Tpetnii 3akoH HproTOHA 1J1s1 MaTE€pUATIbHBIX TOYEK:

F,==Fy
F
1
2
1.2.5
F
2
1
1.2.6 3aKOH BCEMHUPHOI'O TATOTEHMSI: CUJIbl MPUTSKEHUS] MEXKIY
TOYEYHBIMH MacCaMU PaBHBI
m,m
— 17772
F=G Y
F
G
R




Cuna tsxectu. LleHTp TsbkecTu Tena. 3aBUCUMOCTDH CHJIBI
TSKECTH OT BBICOTBI h HaJg NOBEPXHOCTHIO IUIAHETHI
paauycom RO:

mg= GMm
(Ry+h)
mg
(R
0
_l’_
h)
2
GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F =—kx




—kx

Cuna tpenus. Cyxoe TpeHHe.
Cuuta TpeHUsI CKOJIBKCHHS:

F_=uN
F
gy
uN
1.2.8
Cuuna TpeHus MOKOsL:
F_<uN
F
g
<
uN
Koadduuuent tpenus
1.2.9 JlaBreHue:
Fi
P=7%
p
S




1.3

CTATHUKA

—

F

MoOMEHT CUIIBI OTHOCHUTEIBHO OCHU BpalICHUA:
IM| = F1, rae | — miedo cubl

F
1.3.1
F
OTHOCUTENILHO OCH, Tmpoxojsauiel uyepe3 Touky O
NEPIEHIUKYIJISPHO PUCYHKY
1.3.2 IlenTp Macc Tena. LleHTp Macc cucTemMbl MaTEpUaIbHBIX

TOYCK:

.M.




B OJHOPOJHOM IIOJIC TAKECTU

(g=const)




const)
HEHTP MAacC TeJla COBMAJAET C €ro HEHTPOM TKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:
M, +M, +...=0
1.33 ) T
\F,+Fy+...=0
FiHPari 3akoHn [lackans
1.3.4
JlaBnenue B xuaAKOCTH, nokosmerics B MCO:
P=py*pgh
p
H#Partt | P

1.3.5
0
+

pgh
3akoH Apxumena: i
FApxz;PBbITeCH
F
HiHPartH#
1.3.6 Apx




BBITCCH

€CJIH TEJIO M >KUJKOCTh nokosarcsa B ICO, To
FApx: pg VBbITeCH

pgV

BBITEC
H

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUMA B MEXAHUKE

HHHP ar#H#
1.4.1

NMnynsc MmaTeprabHON TOYKU:

p=myv




Nmnynbe cucteMsl TEI:

P=p,tpyt...

HHHP ar#H#
1.4.2

HHPar# 3aK0H U3MEHEHHS ¥ COXPaHEHHS UMITYJIbCA:
1.43 B ICO

Ap=A(p,+p,+..)=F At+F

— * 1pHemH

2BHeIlH

At+...




IBHEIIH

At




2BHEUTH

At

B UCO , eciu

Ap=A(p,+p,+...)=0

A(




0
, ECIIU
1BHeLLIH+ F2BHeLLIH+ = 0
F
1BHEIIH
+
F
2BHEUIH
+
0

PeakTuBHOE NBMKEHUE

HHHP arfH#
1.4.4

—

F

—

AF 3
PaboTa cuibl Ha MaJIOM NEpEeMEILeHNH:
.-1=|f*:|-|.-i'-.f|-cns a=F -Ax




o F
)
MOIIIHOCTD CHUIIBL:

€CJIN 32 BpeMsI

At
1.4.5
At
pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHJIbI
AA
P=— =F-p-cosa
.ﬁ?‘ Ar—
1.4.6

Kunernueckas 3Heprust MaTepuagbHON TOUKH:
2 2
E -mv_p

KUH 2 ﬂ

KH

my




3aKOH U3MEHEHHS] KHHETUYECKOW SHEPTUH CUCTEMBbI
MarepranbHbIX Touek: B UCO AExkun = A1 + A2 + ...

1.4.7

AE

HOTCHHI/IaHBHaH OHCPIUA:
JJIA TIOTCHIOIUAJIbHBIX CHUJI
A12 = El TIOTEHL] - EZHOTQHL{ —6 A EHOTeHu

1noTeHI

210TEHI]

IIOTCHIL

[ToTeHumanbHast JHEPTHs MaTEPUAIBEHON TOUKH B
OZTHOPOJTHOM I10JI€ TSDKECTH:
E =mgh

TIOTeHL}




TOTEHI]

mgh
[ToTeHIMaNbHas SHEPTUS YIPYTo Ae(hOPMHUPOBAHHOTO
Tena:

E p—

roTeHr;

Ky’
2

IIOTCHIL

3aK0H U3MCHCHUS U COXpaHCHHA MEXaHUYECKOM OHCPIUU:

Epex = Espr T Enc:m:—m;-u

1.4.8 B IICO AE,ex = Agcex menorenn. cans
B IICD ﬂE}.:Ex = {].. eCIIn HBE'E.,‘E HEIIOTEHIL CHI [}
1.5 MEXAHWYECKHWE KOJIEBAHMA 1 BOJIHBI
1.5.1 'apmonnueckue  KojaeOaHHUS  MAaTEpUAIBHOM  TOYKH.

Avmutyna u (dasa  konebanmii. Kunemaruueckoe
OITMCAaHUE:




w(f) = Asin( et +g, ).
v =x/.
a(H=(v,),=—'x()=a +0'x=0,

IJI€ X - CMEILEHHE U3 PABHOBECHUSI.

JInHaMu4eCcKoe ONUCcaHue:

ma,=—kx,
ma
X
_IOC,
rae
2
k=mow
k
mw
2
. 9TO 3HAYUT, UYTO
F =—kx.
F
X
—kx.
DHepreTU4ecKoe onucaHue (3axoH COXpaHEHUs

MEXaHUYECKON IHEPTUN):
2 2 2 2

CBs3b aMIUIUTYJbl KOJICOAHUN CMELICHUS MaTepHaIbHON
TOYKM C aMIUIUTyJaMu KojeOaHuil e€ CKOpOCTH U
YCKOpEHHUS:




v =04, a_ =i

max

1.5.2

[Tepuon n yacTora KoJeOaHUN:

2m 1
T e iy -

GREERY)
Hepno;[ MaJIbIX CBOGO,Z[HBIX KOJ'IG63HPII>1 MATCMATHYCCKOTI'O
MasITHHUKA:

T'=2xn i
E

Ilepron cBOOOIHBIX KOJI€OaHUI IPYKUHHOTO MAsITHUKA:

_T=2‘.'TJE
k

1.5.3

Beinyknennsle  konebOanusi. Pezonanc. Pe3onaHcHas
KpHBast

1.5.4

[lonepeunble W mpomodbHbIe  BOJHBL.  CKOpPOCTH
pacpocTpaHeHUs U JJINHA BOIHBL:

A=vT=2
v

S

Wutepdepentius u qudpakims BOJH

1.5.5

3ByK. CKOpOCTb 3ByKa

MOJIEKYJIAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJIAPHAS ®U3NKA

2.1.1

Monenu CTpOEHHSI Ta30B, XUJIKOCTEM W TBEPABIX TeEN.
[lycth TepMoauHamMuueckasi cucreMa (teno) coctouT u3 N




OAVHAKOBBIX MOJICKYJIL. Torz[a KOJIMYECTBO B€HIICCTBA

_ N _m
V=—=—
N, u
\%
N
4
N
u
m
rjae
N,

—4uciio ABOrajipo, m — Macca CUCTeMBbI (Tena),
U




— MOJISIpHAsi Macca BEIIeCTBa
2.1.2 TemnoBoe IBM)KEHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3anMoelicTBUE YacTHI BEIECTBA
2.1.4 Jubdysusa. bpoyHoBckoe nBmxeHne
2.1.5 Monpens uneanpaoro raza 8 MKT
CBs3p MEXAYy /[aBICHHEM U CpPEHEWM KUHETUYECKOM
SHEpPTUe  MOCTYNMaTeIbHOTO  TEIJIOBOTO  JBUKCHUS
MOJICKYJI HJIeaIbHOTO Ta3a (ocHOBHOE ypaBHeHHEe MKT):
p Lmnoi=2n [ Mo I 2n Z
R =7 =S o
3 3 2 ) 3
rae m0 — macca OJHOM MOJIEKYJIbI,
_ N
n = —_—
v
n
2.1.6 =
v
N
- KOHIIEHTPAIIUST MOJICKYJI
2.1.7 AobcomoTtHas Temneparypa: T =t +273K
Cesi3p Temmeparypbl Ta3a CO CpelHEeH KHHETUYECKOU
SHEpPrueil TMOCTYMaTeIbHOTO TEIUIOBOTO JBIKEHHUS €ro
MOJIEKYJI:
2.1.8 (mp*) 3
Epore=| —— | == kT
L2 ) 2
2.1.9 Ypasuenue p = nkT
2.1.10 Mopenp uaeanbHOro raza B TepMOJIMHAMUKE:




( Vpaprerse Menzeeesa — KrarneHposa
| BEIpakeHHe 114 BHYTPeHHEH HepIHH
VpaereHne MeHzeneepa — KianelipoHa (mpHMel

3AIICI):

pV=""RT =vRT =NkT, p=PXL
LL LL

BrlpaskeHHe T4 BHYTPeHHell 3Hepri OIHOATOMHC

raza (IIpHIIMeHIIMEBIe (JOPMEI 3aIIIICH):

L‘=1vRI_ NKT =2 RT =ve T =3 pv
2 2 1 2

3aKkoH I[a.]'H)TOHa JJI1 JaBJICHUSA CMCECH Pa3pCiKCHHBIX T'a30B:

p=p*tp,*
p
1
2.1.11
+
2
+
2.1.12 M3onporiecchl B pa3pe’KeHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM

MoJuieKya N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const
n3zoxopa (V = const):




P — const
T

const
b

u3obapa (p = const):

V_
—=const
T

const

I'padmaeckoe npencTapieHue H30NporeccoB Ha pV-, pT- u
VT- quarpammax.
OO0BEeIMHEHHBII Ta30BbIA 3aK0H:

14 =const
T




<<

const

JJI1 TOCTOAHHOI'O KOJTMYCCTBA BEIICCTBA V.

HaCI)IHIGHHble N HCHACBIIICHHBIC TIIaphbI. KauectBennas
3aBUCUMOCTD IINIOTHOCTU W HABJICHUA HACBINICHHOIO IIapa

2.1.13 .
OT TeMIlepaTypbl, HX HE3aBHUCUMOCTh OT 00BEMa
HACBIIIEHHOT0 Mapa

2.1.14 Bnaxnocts Bo3myxa.

OTHOCHUTENbHAS BIAKHOCTD:
(b: pnapa(T) — pnapa(T)
p HacsIlIapa ( T ) p HachIlrapa ( T)

I~

P

HacChIIapa

)

nap

)




HachIIapa

)

map

(7)

Hsmenenue arperaTHbIixX COCTOSIHUM BCIICCTBA: UCIIAPECHUC

2.1.15 M KOHJICHCAIIMs, KUIICHUE XUJIKOCTU
21.16 N3MeHeHue arperatHbIX COCTOSHUM BELIECTBA: IUIABJICHUE
Y KpUCTaJUIM3alus
2.1.17 IIpeobpazoBanue 3Hepruu B (ha30BBIX NEpPEXoaax
2.2 TEPMOJIMHAMUKA
2.2.1 TenoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BHyTpeHHs1s sHeprus
Ternonepenaya kak CIoco0 W3MEHEHHs] BHYTPEHHEH
223 sHeprun  0e3  coBepiieHus  pabotel.  KonBekuus,
TEIJIONPOBOAHOCTb, U3JIYUECHUE
KonuyecTBo TEmIOTHI.
VY aenpHas TEMIOEMKOCTH BEILIECTBA C:
Q=cmAT
224 0
cmAT
VY aenpHas TemnoTa napoodpazoBanus L: O = Lm.
2.2.5 VY aenbHas TETUIOTA IIaBieHus A: Q = Am.
VY nenbHas Tem0Ta CropaHus Tomimsa q: O = gm
2.2.6 OneMeHTapHas paboTa B TEpMOJUHAMUKE:

A=pAV




PAV

Boruucnenue pabotel mo rpaduky mporecca Ha pV-
auarpaMMe

2.2.7

[TepBbIil 3aKOH TEPMOAMHAMHUKU
Q=AU +A,= (Uz_ U1)+A12

AU

—_

(U

N—’




Anna0bara:
Q12:0=A12:(U1_ Uz):A Uy,

(U

N—’

AU




2.2.8 Bropoii 3akoH TepmoanHamMuki. HeoOpaTumple nmporecchl
[Tpunimne! aeiictus TennoBbix MamuH. KIT/I:
'l'] — ASELLH:K:I‘[ — QHB-P'_F _|Q?£CJT| :1_ |Qxcn|
2.2.9
a.._oua.r_p --._OHEI"F Quup
MakcumansHoe 3Hauenne KII/. Iukn Kapho:
E_]-'El".:" - I_}L{H[ 1 I_xcm:
max N =MNyewr, = ———— =] _FT
2.2.10 1= M gapmo T.. T..
YpaBHEHHE TEIUIOBOTO OanaHca:
Q,+Q,+Q,;+...=0
1
+
2
2.2.11
+
3
+
3 DJIEKTPOIIMMHAMUKA
3.1 OJIEKTPUYECKOE ITOJIE




DJekTpu3alusi Tel W €€ NPOSIBICHUS. DJICKTPUUYECKHUI
3apsan. JBa Buzaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN
3apsl. 3AKOH COXPAHEHUS! JJIEKTPUUECKOr0 3apsiaa

B3aumoneiictBue 3apsanoB. ToueuHbie 3apsibl. 3aKOH
KynoHna:

B OJHOPOJHOM BEIIIECTBE C JTUAICKTPUIECCKOM
MIPOHUIIAEMOCTHIO

a|-la, 1

11
o 4mes, 17

4

-|g,

+ L

F=k

Onektpuyeckoe noje. Ero neicTBUe Ha 3JIEKTPUUYECKHE
3apsiabl

Hanpsk€HHOCTD 31EKTPUYECKOTO MO

G F

qnpoGHLIﬁ

q

TIPOOHBI
i

ITone ToueuHoro 3apsja:




OJTHOPOJTHOE TIOJIE:

E =const.

const.

KapTunel 1uHuN HanpspKEHHOCTH ATUX TOJIEH

IloTeHnIMaIbHOCTH OJIEKTPOCTATUYCCKOI'O I10JIA.
Pa3HOCTh mOTEHIIMATIOB U HaIpsPKCHUC!

A12:Q<¢1_¢2):_CIA¢:QU-




q(¢

)
2
)
—qA¢
qU.
HOTGHI_II/IaJIBHaSI BHGpFI/IH 3ap51;[a B BHGKTpOCTaTI/I‘-IGCKOM
TTI0JIC:
W=q¢
w
q¢
A=—AW
A
~AW
HOTCHHI/IaJ'I Z-)HGKTpOCTaTI/I‘IeCKOFO I10J14:
W
¢ -
q

I <~




CBsi3b HANPSHKEHHOCTH TOJIL M PA3HOCTHU MOTEHIIUAJIOB ISt
OJTHOPOJIHOTO AnekTpocTatnyeckoro noysi: U = Ed

[TpuHIIMIT Cyneprno3uIuKU FIEKTPUUECKUX MTOJIEH:

E=E +E,+...,0=¢,+¢,+...

| - :




IIpoBOAHMKY B 3JIEKTPOCTATHUYECKOM HIOJIE.
VYcnoBue paBHOBECHs 3apsi10B: BHYTPU IPOBOJHHUKA
L
E"=0

0
, BHYTpU U HAa IOBEPXHOCTHU IIPOBOJHUKA (P = const

JIVdIeKTpUKU B ANEKTPOCTATUYECKOM
JlpnexkTpryueckasi IPOHUIIAEMOCTDH BEIIECTBA €

IIOJIC.

Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA!

c=-1L
U




DNEeKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOopa:
€g,S

C= =¢eC,

a

&&

S

eC
0
HapannenLHoe COCINMHCHUC KOH,Z[GHC&TOpOBZ

q=q,+q,+..,.U,=U,=..., Cnapm—C1+C2+.. .

q

q

3.1.10 1

+




mapasn

HOCJ’IC,Z[OBaTeJ'IBHOG COCAMHCHUEC KOHACHCATOPOB:




I

1oc




3.1.11

DOHeprus 3apsHKEHHOTI0 KOH/IEHcaTopa:
2 2

W = quU_CU _gq
<2 2 2C




QR

QO

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




IlocTostaHEII TOK: I = const
JInst noctosiHHOrO TOKA q = It

VcaoBus CyHICCTBOBAHUA SJICKTPUUCCKOT'O TOKA.

322
Hanpsoxkenune U u OJIC E
3akoH OMa U1l yyacTKa LEMu:
=Y
R
1
3.2.3
R
U
DIeKTpUYECKOe COTMPOTHBIICHUE. 3aBUCUMOCTH
COIPOTHUBIICHUS OJJTHOPOTHOTO MPOBOTHUKA OT €T0 JTMHBI U
cedeHus. Y IeTbHOE COMPOTHUBIICHUE BEIIECTBA.
1
R=p—
Ps
R
3.2.4 P
S
/
3.2.5 Wctounuku Toka. IJ1C ucTOUHMKA TOKA!




E — CTOPOHHHUXCHJI

q

A

CTOPOHHUXCHIT

BHyTpeHHee COpOTUBIEHNUE UCTOYHHUKA TOKA

3.2.6

3axon OMa 11 OJIHOM (3aMKHYTO#) AJIEKTpUYECKOM Liemu:
E=1IR +Ir, orkyna

=L

Rr
1
R
r
E

E.r




3.2.7

HﬂpaHHeHBHOGCOCﬂHHCHHGHpOBOﬂHHKOB
I=I1+1R2+.,0Ul=02=..,,
1 1.1
=—+—+...
R R, R,

napat

Hapasmt




HOCHGI[OB&TCJII)HOG COCINMHCHUC HpOBOI[HI/IKOBI
U=Ul+U2+.. 11=12=..,
R =R +R,+..

Tocsa

T10C

3.2.8

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q=I’Rt

o




Rt

Ha pesucrope
2

R:Q=A=IZRt=IUt=%t

o

AN

3.2.9

MOITHOCTh QJICKTPHUYCCKOT'O TOKA:

A4 )
P=— =1IU
At Ap—sl)
TennoBas MOINHOCTB, BBIACIACMAs Ha pE3NUCTOPE:
. U
P=I'R=—=]U
R

MoIHOoCTh MICTOUYHHKA TOKA:

B =

CT. CHIT

At

o

Ar—sl

=FEI




3.2.10

CBOOOJIHBICE  HOCHUTENH  DJCKTPUUYECKUX  3apsioB B
MPOBOJIHUKAX. MeXaHU3Mbl TPOBOAUMOCTH  TBEPIBIX
METaJUIOB, PAaCTBOPOB M PACIUIaBOB 3JIEKTPOJUTOB, Ta3oB.
[TonynpoBoanuku. [1ogynpoBOHUKOBBIN MO

33

MAT'HUTHOE I1OJIE

3.3.1

MexaHn4yecKkoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTtHoe
nose. Bexrop  MarHuTHOM — MHaykumu.  IlpuHnun
CYINIEPIO3ULIMA MarHUTHBIX MOJIEH:

B=B,+B,+...

JIvHMM WMHAYKUMA MarHutHoro mnojis. KaprtuHa nuHui
WHIYKIUU MarHuTHOTO TIOJIA TOJI0COBOTO u
I0JIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHATOB

332

OneiT Opcrena. MarHuTHOE 10JI€ MPOBOJHUKA C TOKOM.
KaptuHa JMHUI MHIYKIMHM MarHUTHOTO IOJI JUJIMHHOTO
IpsIMOrO  IMPOBOJAHMKA M  3aMKHYTOI'O  KOJIBLIEBOI'O
IIPOBOJIHMKA, KATYILIKU C TOKOM




Cuna Amriepa, €€ HanpaBJI€HUE U BEJIMYMHA!

F ,=IBIsina
F
A
3.33 .
IBlsina
, TJIE 0L — YTOJI MEXK/ly HalpaBJICHUEM MPOBOAHUKA U BEKTOPOM
B
B
334 Cuna Jlopenna, e€ HanpaBJICHUE U BEJIUYMHA:
F,=/q/ vBsina
F
Jlop
|q|vBsina

TJI€ 0L — YTOJI MEXIY BEKTOpaMHU

1%




. I[BI/I)KGHI/IC 3apH)KeHHOﬁ YaCTHULIbI B OJHOPOAHOM MAariHuTHOM
I10JIC

3.4

DJIEKTPOMATHUTHA A MHYKIUA

34.1

[ToToK BeKTOpa MarHUTHOM MHIYKIIMH:
®=B,S=BScosa

=Y

T

BScosa
B

7
o
<P

342

SBnenue anekTpoMarHuTHOW MHAYKIMK. O/1C nHAyKIMH

343

3aKoH 3JeKTpoMarHuTHo nuaykuu dapanes:

AD

344

3JIC MHAYKIWY B IPSIMOM TPOBOJHHKE JUTMHOM |,
JBHMIKYILIEMCSI CO CKOPOCTBIO

\%




(vL1)

)

B OJHOPOAHOM MArHvMTHOM IIOJIC B:
/ E; /=Blvcosa

|E

Blvcosa

, TJIE 0. — yTOJI MEKly BEKTOpOM B 1 HopMasbio

n

K IUIOCKOCTH, B KOTOPOI1 JIe)KaT BEKTOPbI

luv




; €CIIH

/
A
4L
B
B
JI/I N
%
N
TO
/E;/=Blv
|E

Blv




345

[IpaBuiio JleHma

NHIyKTUBHOCTB:
L= ®
I
L
1
3.4.6
)
,umm O = LI
Camounnnykuus. 3/1C camouHIyKIUK:
AT
E; :_L_.L =—LI,
At
3.4.7

DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM:
2
LI

W, =
L2

LI




3.5

DJIEKTPOMAT'HUTHBIE KOJIEFAHUA 1 BOJIHBI

3.5.1

Konebartenbupiit koHTYp. CBOOOIHBIC JIEKTPOMATHUTHBIC
KoJieOaHus B UCATHbHOM KOJIe0aTeIbHOM KOHTYpE:

| gl T =gﬂu-":n'lll|_ C:ZIF—EFIS |
| ) |
l‘l

(1) =q, = g, cos( @t +,) =1, cos(t + @)

®opmyna ToMcoHa:

T=2nvLC
T
2
LC
, OTKyJa
2n 1
O=—=—"—
T +LC
w
T
2




LC

CBs13b AMIUIMTY bl 3aps/ia KOHACHCATOpa C aMHHHTyHOﬁ
CHJIBI TOKa npu CBO6OI[HI)IX OJICKTPOMAarduTHBIX
KoJIcOaHUSX B nacaJIbHOM KoJie0aTeIbHOM KOHTYpC:

_  max

qma.x -
)]

3aKOH COXpaHEHHUS! PHEPTHH B HACATBHOM KOJIeOaTeIHbHOM
KOHTYpE:

3.5.2
3.53 BbIHYKIeHHbIE 3JIeKTPOMarHUTHbIE Kosiebanust. PesoHanc
Ilepemennbii  TOkK.  IlpomsBoxcTtBo, nmepemada u
noTpeOIeHue IEKTPUUECKON SHEprun
3.54 2 2 -2 2
cU L~ cu-__  LI"__
+ = = = const.
2 2 2
CaoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3aumnas
OpUEHTAlUsI BEKTOPOB B JJIGKTPOMATHUTHOW BOJIHE B
BaKyyMe:
E/Bc
355 E
1




356 [MIxana 3JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
o 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHEHOE pacpOCTpaHEHWE CBETa B OJHOPOAHOMN
o cpene. Toueunslil uctoyHuk. Jlyd cera
3aKOHbBI OTPaKEHUS CBETA.
a=p

a

3.6.2 5
alP
VAT

3.6.3 ITocTpoeHne n300pakeHi B TUIOCKOM 3€pKaJie

3aKOHBI IIPEJIOMIICHHS CBETA.

[Ipenomnenue cBera:

n, sina =n,sinf.
n

1
3.6.4

sina

n

sinp.




AOCOIOTHBIN NTOKa3aTesb MPETOMIICHHUS:

C

Ny =—
6
aoc v

abc

OTHOCHTEbHBIN TTOKA3aTeNb MPETOMICHHUS:
C_m_v
OTH
n,. v,

oT




Xox 1y4den B Ipu3Me.
Vi =Va, Ml =7hh,

1 11 i

CooTHoIlIeHHe YacTOT W COOTHOIICHHWE [JIMH BOJIH TIPH
MepexoJie MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TIPaHUILY
paszfesa ABYX ONTHYECKUX CPel:

3.6.5

ny,<n, n,

1‘.‘.(11]J

IlomHOE BHYTpEHHEE OTpaXKEHHUE.
IIpenenbHbI yroi MOJIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 _m
sina, , =—=—=
n n,

OTH




Sino.

oT

3.6.6 Cobwuparoniie ¥ pacceuBaroniue JHH3bI. TOHKas JIMH3a.
DOKYCHOE PACCTOSIHUE M ONITUYECKAs CHJIa TOHKOM JIMH3BI:




NS

3.6.7

®opmyJia TOHKOH JIMH3bL:
1.1

— ==

d f

1
F




VBeandeHue, JaBacMoe JIMH301:
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B ciyuae paccenBaronieit JMH3bI:

3.6.8
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Xoj Jiy4a, MPOIIEIIIETO JIMH3Y O] MPOU3BOJIbHBIM YTJIIOM
K e€ rimaBHOU onTHueckoit ocu. [locTpoenne n3o0pakeHui
TOYKH M OTPE3Ka MPSIMON B COOMPAIOIINX U PACCEHBAIOIINX
JIMH3aX U UX CHUCTEMax

36.9 doroamnmapaT Kak onTHYeCKWid mpubop. [maz  kak

" ONTHYECKAsl CUCTEMA
WNnrtepdepenuuss  cBera.  KorepeHTHblE  HMCTOYHUKH.
VYcnoBust HaOMIOAEHUS MaKCHMYMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHONH KapTUHE OT JBYX CHH(a3HBIX
KOT€pPEHTHBIX HCTOYHHUKOB!

3.6. I -
MAKCIIMYMBI — A=2m—, m=0,£1,+2.£3 .,

)

MITHIIMYMBT — A=(2m+1)-, m=0,+1,£2.£3

3.6.11 Hudpakmus cBera. udpakunonnas pemérka. YcioBue

HAOMIO/IEHUsI TJABHBIX MAaKCHMyMOB TP HOPMAJIbHOM
MaJcHUA MOHOXPOMATHYECKOTO CBETAa C JJIMHOW BOJHBI A
Ha peméTKy ¢ nepuogoM d:

dsing, =mA,m=0,+{—1,+(—2,+(—3,...

dsing




3.6.12

Jlucnepcus ceera

KBAHTOBA ®U3NKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOW 1Y AJIM3M

4.1.1

I'mnore3a M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv
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Nmmynse dpoTona:

p c ¢ A
p
C
E
C
hv
A
h

®ororpdexr. Ombitet A.I'.  CronmeroBa.  3aKOHBI
4.1.3

dorodddekra
4.1.4 Ypasaenue DitnimTeitHa s Gpotodrddexra:

E = ABbIxoga+E

hoTona KWH max
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BBIXOJa
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JlaBneHue cpeTa.
JlaBieHMe  cBeTa  HA  NOJHOCTBIO  OTPAKAOLILYIO
IIOBEPXHOCTb WU  Ha  IOJHOCTBIO  MOIJIOIIAOLIYIO
MMOBEPXHOCTh

4.2

OU3NKA ATOMA

4.2.1

[InaneTapHas MoJienp aToMa

422

[Toctynater bopa. Uznydenne u noriomenne GOTOHOB MPpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JPYTOM:
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JInHelyaTele CIIEKTPBI.
CriekTp ypOBHEW SHEPruyU aToMa BOJOPOAA:

13,68
E =222 5-123, .
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OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mozens siapa ['eiizen6epra — MBanenko. 3apsin
siapa. MaccoBoe unciio sajapa. M3oTtomnsl

432

PannoakTHBHOCTE.
Anbda-pacnan:

SX—53Y + jHe

bera-pacnan.
DNeKTPOHHBIN B-pacna:

e

A A 0
zX2z Y + je+v,




[TosutponHsIii B-pacman:
AXoAY+ Je+v,

raMMa—I/I?JIy‘leHI/IC

433 3aKOH paJliOaKTUBHOIO pacnajia:
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4.3.4

Anepueie peakiuu. Jlenenue u CUHTE3 sep




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YAEHUKA

» ®usuka; 10 kiace. yrinyonenHoe oO0yuenue KacbsanoB B.A. O0miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEPHOE 00ILIECTBO
«3parenscTBO «IIpocBenieHue

» ®usuka; 11 knace. yrimybnennoe odydyenne KacesinoB B.A. OGmiecTBo ¢
OTPaHUYCHHOM OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«M3marenscTBO «IIpocBenieHne»

METOANYECKHUE MATEPHUAJIbBI IS YUYUTEJA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://phys-ege.sdamgia.ru/

https://resh.edu.ru/

https://lesson.edu.ru/
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