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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3ylbTaTaM OCBOSHHSI OCHOBHOW 0Opa3oBaTeNbHOIM IpPOTrpaMMBI,
npeacraBieHHbix B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHOW pabodeid MporpaMmbl
BocnuTtanus ¥ KoHuenuuu npenojnaBanusi yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoit  ®Dexepanuu, peamu3yiOINIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
POTPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE  COAEpIKaHUE,
YCTaHaBIIMBAET PEKOMEHIYEeMYIO IOCIEI0BAaTeIbHOCTh M3YyYEHHUS TEM U Pa3/esioB y4eOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. [IporpamMmma mo gusuke gaét npeacTaBieHUE O HENsIX,
coJiep>kaHuu, o01el cTpareruy 00ydeHus, BOCOHUTAHUS U Pa3BUTHS OOYUaIOLIUXCS CPEICTBAMU
yuebHoro npeamera «Pusnkay Ha yriiyoJIéHHOM ypOBHE.

N3yuenne kypca QHU3MKK yrIyOJEHHOTO YPOBHS IO3BOJISIET pEANIM30BaTh 3aadd
npodeCCHOHATIBPHON OpPHEHTAIMH, HANpaBJIEHO HA CO3JAHHE YCIOBHH JUISA MPOSBICHUS CBOHMX
WHTEIJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUs o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30BaHUs MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme mo ¢usuke onpenensroTcs IUTAHUPYEMbIE pe3yiabTaThl OCBOCHHUS Kypca
¢bu3KKY Ha YPOBHE CPEAHEr0 00IIero 00pa30BaHMUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(na yrny6nénHoMm ypoBHe). HayuyHo-MeTom0I0rHUeCcKOi OCHOBOM 17151 pa3paboTku TpeOoBaHUM K
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEAMETHBIM pe3ysbTaTaM OOyYarolIUXCsi, OCBOHMBIIUX
nporpaMMmy 1o (Gu3MKe Ha ypOBHE CpPEIHEro o0mero oO0pa3oBaHHs Ha YIriyOJIEHHOM ypOBHE,
SBIISIETCS. CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

[Tporpamma o (puszmKe BKIIOYAET:

TUTAHUPYEMBIE PE3YIIbTaThl OCBOCHHS Kypca (PU3HUKH Ha YTITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIC PE3YIIbTATHI 0 TO/1aM O0YUYEHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay mo rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEET HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YIUTENSAMHU (PU3UKH JUTSI COCTABJICHUSI CBOMX PAa00OYUX MPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYI0O WHUIMATUBY YyUYUTEIEH U
NPEOCTAaBIAET BO3MOXKHOCTH JUISI pealu3allii  Pa3IMYHBIX METOJMYECKUX TIOJXO/I0B K
IpenoiaBaHuio (PU3UKH Ha YIITyOJIEHHOM YpOBHE IIPH YCIOBUU COXPAHEHHUs 00s3aTeIbHON YacTH
coJiep’KaHus Kypca.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MMOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XuMmHel, ouonoruel, ¢usmdeckoit reorpadueit u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npuMeHeHne (U3NYECKUX 3HAHUH OMpENeIIIIO XapakTep W OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBamMH. M3ydeHune (U3MKM BHOCHUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00yJaromerocs, B popMupoBaHue yMEHUH
NPUMEHSTHh HAYYHBIH METOJT TIO3HAHUS MPH BBHITIOJTHEHUH UMHU YI€OHBIX UCCIIEIOBAHMH.



B ocHOBy kypca ¢u3nKK Ha YpOBHE CPEIHEr0 OOIero oO0pa3oBaHMs TOJOXKEH PsIl UIEH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUY C HEMl MaTepuall Kypca Gu3nKu 00beIMHEH BOKPYT
¢usnueckux Teopwil. Bemymum B Kypce sBisercss (OPMHpPOBAHHME TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIoiIb30BaHUE T'yMaHUTapHOTO
noTeHnuana Gu3ndIeckoi HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS PU3UKH C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MEPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTUYECKUMH TPOOIEMaMH.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAKOMCTBO C LIMPOKUM KPYrOM TE€XHHYECKMX M TEXHOJIOTMYECKMX NPHIOKEHUM HM3y4EHHBIX
TeOpHid W 3aKkoHOB. llpm 3TOM paccMaTpuBaIOTCS Ha ypPOBHE OOMIMX NPEACTABICHUN H
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUI, a TakKe 00CYKIeHUsI MPOOJIeM pallMOHAILHOTO IPUPOAOIIOJIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cozepkaHusl IPOrpaMmbl M0 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAHUM CAaMOCTOSITEIBHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IeWCTBYMOMIETro (hakropa
yuebHoro nporecca. J{is1 yriny0i€HHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO YYEHUUECKOT O
SKCHEPUMEHTA, BKJIIOYAIOLIEr0 (PPOHTANbHbIE YUYEHUYECKUE OIBITHI NMPU H3YyYEHHH HOBOI'O
marepuaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXKHBI J1Ba crioco0a
peanmu3anuy (PU3NYECKOro MpaKkTUKyMa. B mepBom cirydae mpakTUKyM ITPOBOAUTCS MO0 B KOHIIE
10 u 11 xmaccoB, 1160 TOCIIe IEPBOTO U BTOPOTO MOTYTOAUM B KaXKJIOM M3 3THX KJIaccoB. Bropoit
crnoco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY J1a0OpaToOpHBIX paboT, KOTOphIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHWE, KOTOPOE MPOBOAUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 00001IEHHOTO BH/1a O€3 MOLIarOBOM MHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NPaKTUKyMa Mpe/ICTaBlIeHa €INHBIM ITepedHeM. BbIOOp TeMaTuku JUIst 3TUX BUJIOB YUYEHUYECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEHl MOYPOYHOrO IUIAHUPOBAHMUS M OCHauleHus: kaOuHeta ¢usuku. Ilpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMHU IPOBOAUTH TMpPSMbIE M KOCBEHHbBIE
U3MEpPEHUs, HCCIEIOBaHUs 3aBHCUMOCTEH (M3NYECKHUX BEJIWYMH WU IOCTAHOBKY OIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUIsL pacu€THBIX 3a7jad IMPUOPUTETOM SIBIISIFOTCS 3a/ladl C SBHO 33JaHHOM M HEABHO 3aJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M HMHTErpUpyd NMPUMEHEHHWE 3HAaHWW M3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
OpOoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIOLIeH >KU3HM, TpeOyromue BbiOopa
(bu3nUecKoil Mosienu Ui CUTyalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JIOJMDKEH H3y4daThCs B YCIOBHSX NpeAMETHOro kabunHera. B kaOumuere
(GU3UKHU TOJDKHO OBITh HEOOXOAUMOE JIA00OPaTOPHOE 00OPYIOBAHUE JUTSI BBITIOTHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYeHHYECKUX OIBITOB, Ja0OpATOPHBIX PadOT M paboOT MpPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHCTpanoHHOE 00OpynoBaHue (OPMHUPYETCS B COOTBETCTBUM C IPHHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpaMMe 10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBAcTCs B pacyére OIHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTndeckue KOMIUIEKThI JIa0OpaTOPHOTO OOOpYIOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX W HU(POBBIX HMPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJISIMU M3YYCHUST GUUKU B 00IIEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE UHTEPECA U CTPEMIICHUST 00YYArOIIUXCS K HAYYHOMY U3YyUSHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
UCCIIEIOBATEILCKOTO OTHOIIECHHS K OKPY)KAOIIUM SIBIICHHSIM;

dopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE MPEICTABICHHUHI O POJI (PU3HUKH ISl pa3BUTHS APYTUX €CTECTBECHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJIOTHIA;

pa3BUTHE TIPEICTABICHUM O BO3MOXKHBIX cdepax Oyaymer mnpodeccnoHaTbHOU
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHne STHX Iesel o0ecTieYrBaeTCsl PElICHHEM CIIEAYIOMNX 337ad B TpoIecce
M3y4eHUs Kypca (GU3HKK HA YPOBHE CPEIHETO O0IIero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKIIIOUAsi MEXaHUKY, MOJIEKYJISIPHYIO GU3HKY, SJIEKTPOAMHAMHKY, KBAHTOBYIO (DU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMupoBaHHE yMEHUI PUMEHSITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHS (PU3NIECKUX
SBIICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUs Pa3IMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UUECKON MOJENbIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1auH, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHWe (PU3UYECKHX OCHOB M TPUHIIUIOB JEHCTBUS TEXHHYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHAJM3a W WHTEpIpeTald WHPOPMAIUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH NPOEKTHO-HCCIIEI0BATENIbCKOM, TBOPYECKOM
NeSITeTTbHOCTH;



pa3BUTHE UHTEPeca K chepam mpodecCHOHATLHON ACSITEIPHOCTH, CBSI3aHHON ¢ (U3UKOM.

B cootBercTBum ¢ TpedoBanusimMu @PI'OC COO yrinyOnéHHbIN ypOBEHb U3YUECHUS YIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOUPACTCS 00Y4arONMMHUCS,
IUTAHUPYIOIIMMH  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CIEHUATBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha usydenne pusuku (yriyOJ€HHBIN YPOBEHb) HA YPOBHE CPEAHETO OOIIETr0 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hezpeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMme o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYESCKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeACHHUs 1a00OpaTOpHBIX paboT u
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00YJarOmuXcsl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hayunblii MeTO O3HAHMS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas Hayka o mpupoje. HaydyHblii MeTOJ MO3HAHUS M METObI
UCCIIeIOBaHMs PU3NUECKUX SBICHUM.

DKCIIepUMEHT U TeOpHUs B Mpoliecce Mo3HaHus Npupoabl. Habmroaenne u sKCriepuMenT B
dusuke.

CnocoObl n3mepeHus: GU3NYECKUX BEJIUYUH (QHAJIOTOBBIE W IUGPOBBIE MU3MEPUTEIbHBIE
puOOpbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPI0E TEJI0, UACATbHAS KUAKOCTh, HACAIbHBIN T'a3, TOYeUHbIH 3apsn). [ unore3a. dusnyeckuii
3aKOH, TPaHULbl €r0 NPUMEHUMOCTU. Pu3nuecKkas Teopus.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HayyHOM KapTUHBI MUpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIOJIEH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

W3mepeHne cuiibl TOKa M HAIIPSKEHUS B LIETIH TOCTOSIHHOTO TOKA MPU TOMOLIY aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ mu(poBoii maboparopueit mo ¢usuke. [Ipumepsr u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKEHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
OTCYETA.

[Tpsimast u oOpaTHas 3a1a4U MEXaHUKH.

Paguyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIWHAT.
Tpaexropus.

[Tepememnienue, CKOpoCTh (CpeAHssl CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CIl0KeHUE NEepeMElIeHU U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U IIyTU MaTepuaibHON TOUKU OT BPEMEHH U UX TpaUKH.

CBobosHoe najieHue. Y cKopeHue cBo00AHOro najieHus. J(puxxeHue tena, OporIeHHOro moJy
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHHS MaTEpUAIbHON TOYKU OT
BPEMEHHU U UX rpauKu.

KpuBonunerinoe nBuxeHue. J[BukeHne MaTepruaIbHOW TOYKHU IO OKPY>KHOCTH. YTJIOBAS U
auHelHas ckopocTb. llepmon u wacrora obOpamenusi. LlenTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE MPOLECCHl: CIHAOMETp, JBH)KEHHE
CHapsJI0B, LIETIHbIE, IeCcTepEHYAThIe U PEMEHHBIE MTepeaauu, CKOPOCTHBIE TUQTHI.

Hemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CrocoOBI HCCIIENOBAHNS IBUKECHUN.

Wnmroctpanus npeaenbHoro nepexoaa U n3MepeHrue MrHOBEHHON CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHH C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

HamnpaBnenue cCkOpocTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHue nyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKoOpeHus Ipy NPSMOJIMHEMHOM PaBHOYCKOPEHHOM JABUKEHUU 10 HAKIIOHHOM
IIJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEH0BaHO HCIOJIb30BaHUE HU(POBOH
nabopaTopun).

N3ydeHue nBuKEeHUs Teaa, OpOLUIEHHOIO FOpU30HTaNbHO. [IpoBepka rumoresbl o npsiMoin
MPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIbHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TeJa.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TE€PHOAA OOpaIIeHUs KOHHUYECKOTO MAasTHHKA OT €ro
I1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cucteMmsl oTcuéra. [IpuHIMI OTHOCUTENBHOCTH
[Nanunes. HeuneprmanbHbie CUCTEMBI OTCUETA (OMPEIEICHHIE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HetoTOHA 7151 MaTepUaIbHON TOYKH.

Tperuii 3akoH HproTOHA i1 MaTe€pUaIbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBUCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUSI OT BBICOTHI HAaJ
MOBEPXHOCTHIO IJIAHETHI U OT Teorpaduyeckoil mupoThl. JIBMkeHHe HEOEeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIierocsi ¢ yCKOpeHHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koadduiment tpenus. Cuna conpoTUBIEHUs MpU ABMXKEHUU Tella B JKMIKOCTH WM Tase, eg
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumesna.

TexHuuYecKkrne YCTPOMCTBA W TEXHOJIOITMYECKHE MPOUECCHl: MOAIIUITHUKH, JIBUKCHHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUETa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM IIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJICUCTBYIOLIECH MPUIOKEHHBIX K TE€Ty CUJI C MPOU3BEICHHUEM MACCHI TeJla
Ha €r0 YCKOPEHHUE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOIIMX B PE3YJIbTATEe B3aUMOJIECHCTBUS TEIL.

N3mepeHne mace 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOABEME U MAJICHUH.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

W3mepenne paBHOAECHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 10 HAKIOHHOW MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHMOCTHM BPEMEHH JBIDKCHHS OpycKa IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yuenue ABUKEHUSI CUCTEMBI Tell, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKuil OJI0K.

N3mepenne kodddummenTa TpeHus Mo BEIWYHHE YTI0BOr0 Kod((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWXKeHUs Opycka [0 HAKJIOHHOM IUIOCKOCTH C IEPEMEHHBIM
K03 PHULIHEHTOM TPEHHUS.

W3ydeHue ABUKEHUSI IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTebHOE JIBHXKEHUE TBEPIOTO Teja.
MoMEHT cuiibl OTHOCHUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBecUsl TBEPAOTO Tea.

VYcroitunBoe, HeycToiuMBOE, O€3pa3InyHOe PaBHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN pPaBHOBECUS TBEPAOTO TeJa, UMEIOIIETO OCh BPALICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 Mexanuxe.

HMmnynsc MaTepuanbHONM TOYKH, CUCTEMBI MaTepUalbHbIX TOYeK. LIeHTp macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

HMnynbe cuiibl U H3MEHEHHE UMITYJIbCa Tena.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

MoMeHT umnynbca MaTepuanbHOM ToukH. IIpencraBieHne O COXpaHEHMH MOMEHTA
UMITYJIbCa B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerneHuu. ['paduueckoe mpencraBieHne
paboTHI CHITBIL.

MOIIHOCTD CHUIIBL.

Kunernyeckass sHeprus maTtepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanbpHBle M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. I[loteHnuanbHas
SHEprus ynpyro negopMHpoOBaHHOW MpyKuHBI. [loTeHImanbHas SHEprus Teaa B OJHOPOJHOM



rpaBUTalMOHHOM none. [loTeHnuanbHas dHeprus Tena B IPaBUTALIMOHHOM I10JI€ OJHOPOJHOIO
1apa (BHYTpH U BHe 11apa). Bropas kocMudeckast CKopocTb. TpeThbsi KOCMUYECKAsi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHJI ¢ M3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPIUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymm s MACANbHOM JKHUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPaHEHUS
MEXaHUYECKON IHEPTUU.

TexHnuYecKkue yCcTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBU)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

W3mepeHne MOIIHOCTH CHJIBI.

W3MeHeHne 3HEpruM Teja IPU COBEPIIEHNUN PaOOTHI.

B3anmMHble npeBpanieHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH NIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiysbca Tena o TOpMO3HOMY ITyTH.

M3mepeHue cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHJIBL.

HccenenoBanue cCoXpaHEeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

M3mepenre KHHETUYECKOM SHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHLUAIBHOM SHEpIUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboThl CHIIBI TPEHUS PU IBUKEHUH TeJa [0 HAKJIOHHOMN IIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka u TepMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MEOpUU.

OCHOBHBIE TOJIOKEHHSI MOJIeKyJIsspHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHUSI Ta30B, KUIKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBA Ha OCHOBE A3TUX Mojenell. Macca u pasmepsl Monekyn (aromos). KommuecTBo
BeniecTBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepatyp
enbcus.

Mopenb n1eanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH: YaCTUIIBI ra3a JIBUKYTCS
XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(wkama Ttemmneparyp KensBuna). 3axon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mpeacTaBieHrue U30MPOIIECCOB: N30TEPMA,
u30xo0pa, n3obdapa.

CBs13b MEXKy IaBJIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN TOCTYATENBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI JI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpHH
UJICATHHOTO Ta3a).

CBs3bp  aOCONIIOTHOW  TeMIepaTypbl TEPMOJMHAMMYECKOW CHUCTEMBI CO  cpenHei
KMHETUYECKOW YHEPTUEH MOCTYIATENBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHIL.



TexHuueckue yCTpOMCTBA U TEXHOJIOIMUYECKHE TMPOILECChl: TEPMOMETp, OapoMmerp,
MOJIy4YeHHUE HAHOMATEePUaJIOB.

Hemoncmpayuu.

Mopenu qBUKEHUS YaCTUL BELIECTBA.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Buneopoinuk ¢ 3anucbio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xxuakocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHnue MoJIeKyI.

Moenu KpUCTaUIMYECKUX PEIETOK.

Habumronenue u nccnenoBanne U30IpPOLECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie padomot, npaKmuKym.

HccnenoBanue npoiiecca yCTaHOBJICHHS TEILNIOBOTO PABHOBECHS MPU TEIIOOOMEHE MEXKIyY
ropsiuei U X0JIOAHOW BOJOM.

W3yueHne W30TEpPMHUECKOTO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue n30X0opHOro Impoiecca.

N3yuenue nzobapHoOro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aianre BHEIIHUX YCIOBHM I TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napamerpsol. [lapamerpsl TepMOIUHAMUYECKONW CUCTEMBI KaK
CpEeHNE 3HAYEHHUS] BEJIMYUH, ONIMCHIBAIOIIMX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS peflakcalis TEPMOAMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacabHOrO ra3a B TEPMOAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlUsl YacTUll, BBICOKME TeMmIleparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJJHOATOMHOTO UAEAIIBHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

OnemeHTapHas paboTa B TepMOoAMHaMHKe. Beruncienne padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTtembl 0e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUECHHE.

KomnuectBo TemtoTel. TemmoéMKOCTh Tena. YIenbHas W MOJSpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIuioTa cropaHus ToluMBa. Pacuér kommyectsa
TEIUIOTHI IpH Teruionepenade. [lonstue 06 aguabaTHoM mpoiecce.

[TepBblit 3aKk0H TepMOAMHAMUKH. BHYTpeHH: s sHeprus. KomudecTBo TemoTs! 1 paboTa Kak
MepBI U3MEHEHHUS BHYTPEHHEH YHEPTUU TEPMOIMHAMUYECKONU CHCTEMBI.

BTopoil 3akoH TepMOAMHAMHUKH [JIsi PABHOBECHBIX IPOIECCOB: Yepe3 3aJlaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHCTEMBI MPOXOIUT E€AMHCTBEHHAas anuabara.
AOcoroTHas TeMIiepaTypa.

BTopoiil 3aK0H TEpMOJMHAMMKH 11 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOKHO IEepeaTh
TEIJIOTYy OT Ooyiee XOJOJHOrO Tela K Oosiee Harperomy ©Oe3 kommencanmu (Kiaysmyc).
HeobpaTumMocTs TpUPOTHBIX TPOIECCOB.

[Tpunimne! aeiictBus TemnoBbix mamuH. KIT/I.



MakcumanbHoe 3Haduenune KIIJ. [{ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUSI TEIUIOBBIX JABHUTrarenei. TermnoBoe 3arpsi3HeHUE
OKPYKAarOILEH Cpeabl.

TexHu4ecknue ycTpocTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNld, MapoBas TypOWHA, MOJYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJIOB C UCIOJIb30BAHUEM TEIUIOBOI'O HAcoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOTUTMNBA JJIsI BEIPAOOTKH «TEILIOBOY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH a1nadaTUueCKOM PacCIIMPEHUH.

BosaymHoe orauso.

CpaBHeHME YIENbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTIHH.

HccnenoBanue aguabaTHOro npoiiecca.

KommbrorepHbie MOJIENIH TETUIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTtHOro npoiecca.

N3yuenne B3aMMOCBS3M IHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoowi.

[TapooOpa3oBanue u KoHAeHcalus. Vicnapenwe wu kumeHwe. YaenpHas TeIIOTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEepaTypbl, UX HE3aBUCUMOCTbh OT 00bEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJaBJICHUS B KUKOCTH.

BnaxHocThs Bo3yxa. AGCOMIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannnueckre u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumanus.

Hedopmaruu tBEpHoro Tena. Pactskenune u cxarue. Cosur. Monyne HOnra. Ilpenen
yOpyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TUHEHHOE paclIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUM B (Pa30BBIX MepeXxoax.

VYpaBHeHHEe TEIMI0BOTrO OanaHca.

[ToBepxHocTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTHYECKHME TPOILECCH: IKUAKHE KPUCTAJIIBI,
COBPEMEHHBIE MaTepUaIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmaruii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

N3ydeHune 3aKkOHOMEpPHOCTE HCTIapEHUsI )KUAKOCTEH.

W3mepenue yaenbHON TEIUIOTHI IIIaBICHUS JIbAA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIapPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MaccChl 1apOB B [IOMEILEHHH.

N3mepenue ko3¢ puieHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e()OpMaIK PE3NHOBOTO 00pasna OT MPUIIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoauHaMuUKAa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanus Tea U e€ MposABIICHUS. DJEKTpUYecKuil 3apaa. [[Ba BUaa 3JIEKTPUUYECKUX
3apsan0B. [[poBOHUKH, TUAIIEKTPUKH U IIOTYITPOBOAHUKHU. DJIEMEHTAPHBINA JIEKTPUUECKUM 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kyona.

Onexrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apSbL.

Hanpsoxk€aHnocTh  dnekTpudeckoro mojs. [IpoOHbid 3apsan. JIMHUM  HanpsHKEHHOCTH
JNEKTPUYECKOTO0 1oJIst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTD AIEKTPOCTATUYECKOIO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
IToTreHumanpHas SHEPrus 3apsiaa B AIEKTPOCTATUUECKOM 1oJie. [[oTeHnHnal 3J1eKTpoCTaTHYeCKOTO
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB JUISl AJIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOHOTO).

[TpuHIMI CynepHO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0véMmy mapa. Ilome paBHOMEpHO 3apsKEHHON OECKOHEUHOM MIIOCKOCTH.
KapTuns! mMHAN HAIPSYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEN.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAI0B.

JIMPNEKTPUKHU B 2JIEKTPOCTATHYECKOM I0JI€. J(ManeKkTpudecKkas NpOHUIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTPOEMKOCTh  KOHJEHCATOPA. ONEKTPOEMKOCTh  IJIOCKOTO
KOH/JIEHCATOopaA.

[TapasmenpHOe ~ coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBaTenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBrKeHME 3apsKEHHON 4acTUIbl B OAHOPOJHOM JIEKTPUYECKOM IOJIE.

TexHU4ecKkne yCcTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHhl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.



DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaeparopa (Ban ne ['paada).

ITpOBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DNEeKTpoCTaTUIECKAasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAEHCATOPA IMOCTOSHHOW U IEPEMEHHONW EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOpa OT IUIOIIA U [IJIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOT0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOAMO/A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEpKallel KOHIeH caTop.

Pacnpenenenue pa3HOCTH IOTEHUUAIOB (HANpPsDKEHUS) TpPU  IOCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. llocmoannwlil 31eKMpuYecKull mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus  CylmeCTBOBaHMS IOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. McToyHuku TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa a1 yyacTKa Lemnu.

DIEKTPUYECKOE CONIPOTUBIIEHHE. 3aBUCUMOCTb COIIPOTUBIICHUS OJTHOPOJIHOTO IIPOBOJHUKA
OT €ro JUIMHBI U IJIOUIA/I ONIEPEYHOI0 CEUEHUs. Y I€JIbHOE CONPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX deKTpudeckux 1enei. [Ipasmma Kupxroda.

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

MoIIHOCTB MEKTPUYECKOro ToKa. TeroBast MOITHOCTD, BBIAENIEMAast Ha PE3UCTOPE.

O/1C u BHyTpeHHee COPOTUBICHUE UCTOYHHMKA TOKa. 3aKkoH OMa JiIsl MOJIHOM (3aMKHYTOM )
ANEKTPUYECKON 1enu. MOITHOCTh HCTOYHUKA TOKAa. KOpOTKOE 3aMbIKaHuE.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SJHEPTUN.

Hemoncmpayuu.

W3MmepeHue cuibl TOKa U HAIIPSHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUSA [UIA  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IOCTOSIHHOM HalPsSyKEHUH.

IIpssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHETO COIPOTUBIICHHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Gatapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEeMnu.



Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomeol, nPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HAIPSDKEHUS /IS JIaMITbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrnepMmeTpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEX/1y MOJIOCAMHU UCTOYHUKA TOKA OT CHJIBI TOKA B
LENH.

HccnenoBanue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNeKTpUYecKass MNPOBOAUMOCTb paA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEKTPUUECKUM TOK B 3JEKTPOJIMTAX. DJIEKTPOIMTUUYECKAs AUCCOLMALUA. DIEKTPOIH3.
3akonsl Dapazes A 3IEKTPOIIn3a.

OneKkTpuueckuii TOk B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM paspsl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckue yCTpOHCTBA U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
JIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYIMPOBOAHUKOBBIE MPUOOPHI: AMOI, TPaH3UCTOpP, (HOTOAMO,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BbHIIUIABKA QIIOMHHHS, OSJCKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTB COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsbl 3nekTpoauza apazes.

HckpoBo# pa3psa v NPOBOAMMOCTS BO3AYyXa.

CpaBHeHHUE NPOBOJAUMOCTH METAJJIOB U NTOJYIIPOBOJHHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Hab6monenue snexrpomnusa.

N3mepenue 3apsaa 0OJHOBAJIEHTHOTO HOHA.

HccnenoBanne 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEPUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

Crioco6b1 u3MepeHus (PU3NYECKUX BEIMYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX
U3MEPUTENBHBIX NPUOOPOB M KOMIBIOTEPHBIX JATUYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
MTOTPEUIHOCTEM.

[TpoBeneHne KOCBEHHBIX U3MEPEHUH, NCCIIETOBAaHHUM 3aBUCUMOCTEH (PU3NYECKUX BETUYHMH,
IpOBEpPKa IMPEJUIOKEHHBIX TUoTe3 (BbIOOp M3 paldoT, OMMCAaHHBIX B TEMAaTHYECKUX pazjenax
«Y4YeHNUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe paObOThI, TPAKTHUKYM)).



MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 kiacce OCyIIECTBISIETCS C yIETOM
COJepKATEIBHBIX MEXKIIPEIMETHBIX CBSi3eH C KypcaMd MaTeMaTWKH, OHOJIOTHH, XHUMUH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpeomemmusvie nonHaAmMuUA, C6A3AHHbBIE C UIYUCHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIETIMPOBAHHUE, MOJIEb, U3MEPEHUE, IOTPELIHOCTY U3MEPEHUN, U3MEPUTEIIbHBIE
npuOopsl, udpoBas 1adopaTopHsl.

Mamemamuka: peIICHUE CUCTEMbl ypaBHeHHWH. JIuHeliHas QyHkusa, napabona,
runepboina, ux rpaduku u cBoiicTBa. Tpuronomerpuieckue GyHKINUU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXAECTBO. BEKTOpHI M MX NPOEKLIUU HA OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KHUBOU mpupoae, Auddysus, ocMoc, TeII000MeH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXarolled  cpeapl,  yTUIM3alus
OMOOpPraHNYECKOro TOIJIMBA JJISi BBIPAOOTKHU «TEIUIOBOW» M 3JEKTPOIHEPIUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHasi Macca, MOoJy4YeHue HaHOMaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINs, TalbBAaHUKA, SJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue JBUKEHHUM C UCIIOIBb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KHUJIKOTO TPEHUS B TEXHHKE, CTAaTHYECKWE KOHCTPYKIMHU (KPOHIUTEHH, pemérdarsie
KOHCTPYKIIMH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOI, BOJIOMET
U Jpyrue), ABUTATE]Ib BHYTPEHHETO CropaHUs, MapoBas TypOuHA, OBITOBOIl XOJIOJAMJIbHUK,
KOHJWIIMOHEP, TEXHOJOTUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMAaTepHaloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Macnumnmnoe noie.

B3anMoneicTBre MOCTOSIHHBIX MAarHUTOB M IPOBOJHMKOB C TOKOM. MarHuTHoe moJe.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
WUHAYKLHH.

MarautHoe 1nojie MPOBOJAHMKA C TOKOM (IIPSIMOTO NMPOBOJHHUKA, KAaTYIIKH U KPYroBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenna, e€ HampaBleHHE M MOIYJb. J[BH)KEHHE 3apsyKEHHOW YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnuTHoe nozie B Beniectse. @eppoMarHeTKHy, napa- U JMaMarHeTUKH.

TexHu4eckue YCTpPOHWCTBA U TEXHOJIOTMYECKUE IPOLECCHI: MPUMEHEHHUE IIOCTOSHHBIX
MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOM, YCKOpUTENIN
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.



KaptuHa nMHMH UWHAYKOUM MarHUTHOTO IO MOJOCOBOIO M IOAKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa JnuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'0 KOJIBLIEBOTO IIPOBOIHUKA, KATYILIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUkKeHUs IydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOU3MEPUTENILHOIO IPUOOPAa MAarHUTONIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npaKmuxym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (eppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHATa Ha paMKy C TOKOM.

N3mepenue cuinbl AMiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKYus.

SBnenue snexTpoMarHuTHOM MHAyKIMH. [loTOok BekTOopa MarHutHOM MHAyKIMH. DJ1C
MHAYKIMU. 3aKOH JIeKTpoMarHuTHo! uHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
Ddyko.

O/1C nHayKIMK B IPOBOJHUKE, IBHIKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika WHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHE
camonnaykuu. 3/1C caMonHayKIUU.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE TPOLECCHl: MHAYKLIMOHHAS [1€4Yb, COJIEHOMI,
3allUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUM B MArHUTHOM T10JI€ 3€MIIH.

Hemoncmpayuu.

Habmonenune siBaeHMs 3J€KTPOMarHUTHON UHTYKIIUY.

Uccnenosanue 3aBucumocty 9J{C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJFOMHUHHUEBOM (MeIHOI) TpyOe.

SIBrieHME CAaMOMHIYKIIU Y.

UccnenoBanue 3apucumoctu IIC caMOMHIYKIIMUA OT CKOPOCTU M3MEHEHUs CUJIbI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenye HHAYKIIMA BUXPEBOTO MarHUTHOTO TIOJISI.

HccnenoBanue sBIEHUS CAMOMHTYKIMH.

COopka MoEH IEeKTPOMAarHUTHOT'O TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonunueckue  kosnebaHuss.  KuHemarmdyeckoe M AMHAMHUYECKOE  OIHUCAHHUE.
OHepreTuyecKoe ONMCcaHue (3aKOH COXPAHEHN MEXaHUYECKON SHEprun). BeIBoJ AMHAMUUYECKOTO
OTHCAHMsI TAPMOHUYECKHUX KOJIeOaHUI U3 UX YIHEPTETHUECKOT0 U KHHEMAaTHYECKOTO OMHCAHUSI.

Ammumatyna u ¢daza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW MCXOAHOW BEJIIMYMHBI C
aMIUTUTYAAMU KOJIEOaHUH €€ CKOPOCTU M YCKOPEHMSI.

[Tepuon u yacrora xonebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHHKA. [leprnos cBOOOAHBIX KOJIEOAHUH PYKUHHOTO MAasITHUKA.

[TonsTHe 0 3aryxaromux konebaHusx. BoiHyxeHHble koaeOanus. Pezonanc. PezonancHas
KpuBas. BiusHue 3aryxanus Ha BUJl PE30HAHCHOM KPUBOU. ABTOKOJICOAHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Kojae0aTeIbHOrO ABUKEHMSL.

HabumroneHne HE3aBUCHMOCTH IIEpHOJia MaJIbIX KOJI€OaHU rpy3a HA HUTH OT aMIUIUTYIbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBIICHUS.

HccnenoBanue kosneGaHWi rpy3a Ha MAacCHBHOM HpYKHHE C LENbi0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHONW MOJIENTU MPYKHHHOTO MasiTHHKA.

3aKOH COXpaHEHMsI SHEPTUHU IIPU KOoJeOaHusAX rpy3a Ha IpyKUHE.

HccnenoBaHue BEIHYXICHHBIX KOJIEOAHUH.

HaGnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3yueHne 3aKOHOB JIBI)KEHUS TeJla B X0Jie KoeOaHui Ha yIIpyroM MojBece.

N3yueHue NBUKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINX KOJIeOaHUH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnexkmpomazHumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUST B HUJI€ATHHOM
kosnebaTesibHOM KOoHType. ®opmyna Tomcona. CBA3b aMIUIMTYIbl 3apsdjia KOHAEHcaTopa C
aMIUTUTYAOM CUJIBI TOKA B KOJIeOAaTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJ€ATLHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxawolue 3JIeKTPOMarHuTHble KosieOaHUs. BBIHYX/IE€HHbIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKAa. AMIUIMTYJHOE M JIEHCTBYIOILEE
3HaYeHHE CUJIbI TOKA U HAINIPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconaanbHbId TEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP U KATYIIKAa UHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIIBHOTO IEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUN.

Wneanbublii Tpanchopmarop. IIponsBonacTBo, nepenada U noTpeOiIeHue IEKTPUIECKOM
SHEPIHH.

DKOJIOTUYECKHE PHUCKU TPH MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa ucnonb3oBaHus
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpPOHCTBA M TEXHOJOTMYECKUE TMIPOLIECCHI: DJIEKTPUYECKUNH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMSI.

3aBUCUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHUH OT HHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIKX IEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOMIATIbHBIE KOJIE0aHusI.

Pe3ucrop, karylka HHIYKTUBHOCTH U KOHIEHCATOP B LIENH NIEPEMEHHOIO TOKA.

Pe3oHanc mpu nocienoBaTenbHOM COCIUHEHUHM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpONCTBO M IPUHIIUIL ACUCTBUS TpaHCcPopMaTopa.

Monenb TMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, nPAKMuKym.

Nzydenue Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyILIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOIO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAHUNIHBIE BOIHb.

MexaHnueckue BOJIHBI, YCIOBUSA HX paclpocTpaHeHus. [lomepedynsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTs pacnpocTpaHeHHs M AjauHa BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, peIoMIICHUE, UHTepEpEHITHS U AU(PAKITHSL.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

[IIymoBoe 3arpsA3HEHNE OKPYXKAIOLIEH CPeIbl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBMSI M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs] BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX  BOJIH:  OTPaXXEHHE, TMpPEJIOMIICHHE, MOJsSpU3alus,
uHTephepeHIMs U AU(PaKIHSL.

[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbl.

TexHuueckue yCTpoiCcTBa M INPAKTUYECKOE MPUMEHEHHUE: MY3BIKaJIBHBIE MHCTPYMEHTHI,
pagap, paguoNpUEMHHUK, TeEJIEeBU30p, aHTeHHa, TenedoH, CBY-meusb, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHU.

HabmioneHue oTpaxeHus U MPeOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKUX BOJIH.

AKYCTHYECKHI1 pe30oHaHC.

CBoiicTBa ynpTpa3ByKa U €ro IpUMEHEHHE.

HabmioneHue cBsA3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOM
KoJIeOaHUH.



HccnenoBanne  CBOMCTB — DJIGKTPOMAarHUTHBIX — BOJIH:  OTPaKEHUE, IPEIOMIICHUE,
noJsipu3aus, Tupakuus, “HTepdepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3TyUSHUH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmuKym.

N3yueHnue napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacrpocTpaHEHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHetHOE pacrpocTpaHEHHUE CBeTa B OJAHOpoAHOM cpene. Jlyd cBera. TouyeuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHHe M300pakeHUIl B IIIOCKOM
3epkane. Ceprudeckne 3epkaia.

[Ipenomnenue cBera. 3aKOHbI IMpeIOMIICHHS CBeTa. AOCONIOTHBIA  IOKa3aTelsb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTenb mpeaomiieHHus. [locTOSHCTBO 4acTOTBI CBeTa U
COOTHOILIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO0 CBETA YEpe3 I'paHuUlly pas3zaeia
JIBYX ONTUYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus ceera. CnoxHbIHN cocTaB Oenoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

CoOuparomue W paccewBaromye JHH3BL. ToHKas smH3a. DOKYCHOE pAacCTOSHUE U
ONTHUYECKasi CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM c(eprueckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JIUH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO IPOU3BOJIbHBIM YIJIOM K €€ IJIaBHOW ONTUYECKON OCH.
[TocTpoeHne n300pakeHM TOYKH U OTPE3KA MPSMOU B COOUPAIOIINX U PACCCHBAIOIIMX JIMH3aX U
UX CHUCTEMaX.

OnTuueckue npubdopsl. Pazpemarorias ciocoOHocTh. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas omnrtuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTePGEPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX
UCTOYHHUKOB. [Ipumeps! Ki1accuueckux HHTEP()EepEeHIMOHHBIX CXEM.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA HA IU(PPAKIIMOHHYIO PEIIETKY.

[Tonsspu3zanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doToannapat, MUKPOCKOII, TPOEKIIMOHHBIN anmapar, IpoCBETICHUE ONTUKH, BOJJOKOHHAs ONTHKA,
T pakMOHHAs PEIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeioMIIeHUs CBETA.

Habmtoienne noaHoro BHyTpEeHHEro oTpaxkeHus. MoJienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX ITYYKOB YEPE3 INIOCKONAPAJUIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB N300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHIinm crera.

HabmroneHre 1iBeTOB TOHKUX TIIEHOK.

Habmonenue nugpakuuu cera.

N3ydenue AuppaKkIIMOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIIEKTPA.

Habmronenue aucrnepcuu cBera.

Habumronenue nonspusanuu cBera.

[TpuMmeHeHne NOIIPOUIOB UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCCTOSHUS OT BEIIECTBA (HA MPHUMEPE KHUIKHX
JIUH3).

N3mepenue GpoKycCHOro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yenue n300paXkeHHs B CHCTEME U3 IJIOCKOTO 3epKaja U JIMH3BI.

[Tony4yenue n300pakeHus: B CUCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHHU€e TEIECKOIMMYECKUX CUCTEM.

HaGnronenue nudpakunu, UHTEpHEpEeHUUH U NOJSIpU3aluK CBETA.

N3ydeHne noasipu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3yuenne naTepGEpEHIINN Ja3ePHOTO N3TYICHUS Ha IBYX MIEIISX.

HaGnronenue nucnepcuu.

HaGnronenue u uccnenoBanue AMGppakiuOHHOTO CIEKTpa.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3TydeHHs CBETOAMOAA TPU IOMOIIH TU(PAKIIMOHHOMN PEIIETKH.

Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH.

I'paHuiel NPUMEHMMOCTH KJacCHMUeCKOM MexaHuku. [locTymarel cnenmanpHOW Teopun
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  JlopeHnua.  VYcioBue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUIMHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € SHEPTUEN U UMITYIBCOM PENSATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSI.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE NPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YaCTHLI.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUL (10 gororpagusmM TpeKoB
3apsHKEHHBIX YaCTULl B MATHUTHOM IIOJIE).

Pa3zpnen 7. KBanToBas pusuka.

Tema 1. KopnyckynapHuo-6011086011 Oyaausm.

PaBHOBecHOE TemoBOoe W3NMydYeHHE (M3JIydeHHE aOCONIOTHO YEPHOro Tema). 3aKoH
cMerieHus Buna. [ unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®oroaddext. OnpiTel A. I'. CroneroBa. 3akoHbl poTodaddexra. YpaBHenue DiHIITEHHA
st potorpdexra. «KpacHas rpanuia» dpotodrddekra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHME CBETa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
abCcoOTHO oTpaskarollyto noBepxHocth). OnbiTh I1. H. JleGenena.

BonnoBeie cBoiicTBa yactun. Bonnel ne bpoira. ninaa BonHbl e bpoinst u pazmepsl
o0JacTu JoKanu3aluuu ABMKYyIencs yactuubl. KopnyckynspHo-BoaHoBoH AyanusM. Judpaxius
AJIEKTPOHOB Ha KPUCTAJUIAX.

Criermnduka n3mepenuit B Mukpomupe. CootHoleHus HeornpeaenéuHoctei I elizendepra.



TexHuuyeckue ycTpoWCTBa M TEXHOJOTMUYECKHE IMPOLIECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTogaTuuK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOANOI.

Hemoncmpayuu.

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccenenoBanue 3aBUCUMOCTH COITPOTHUBIICHUS TOJIYIIPOBOAHUKOB OT OCBEILEHHOCTH.
Cseroauo.

Conneunas Oarapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue poropesncropa.

N3mepenue noctossuHo# [Inanka Ha ocHOBe rccnenoBanus hotodddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOAMO/ OT HAIIPSHKCHMUS.

Tema 2. @usuka amoma.

OMBITHI O UCCIIEZIOBAHUIO CTpOeHUs aToma. [manerapHas moaens atoma Pesepdopra.

[Tocrynater bopa. M3nydenune u moriomnieHne (OTOHOB MPH MEPEXO0JIE aTOMa C OIJHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunbl cnexktpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJa.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckne YCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIA aHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Monuens onbita Pesepdopra.

Habumronienne nuHelyaTbIX ClIEKTPOB.

YCTpoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILL.

Ornpenenenye IJIMHbI BOJHBI JIA3EPHOTO U3IIYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HabGmronenue muHeRyaToro crexkTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMApHOTO BOJOPOAA U U3MEPEHUE MOCTOSTHHOU
Pun6epra.

Tema 3. Qusuxka amommno2o A0pa u 31eMeHMAPHLIX YaACMUuy,.

Hyxnonnas monens simpa I'eiizenbepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sijpa.
N3oTomnsl.

PanmoaktuBHOCTh. AJba-pacnaa. DNEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacman. ['amma-
U3JIy4CHHUE.

3aKOH paJUOaKTHBHOIO pacnaaa. PaavoakTuBHble u30TONBI B mpupoae. CoiicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BausiHue painoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢doH uznydenus. Jlozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sapa.

Anepusie peakuuu. Jlenenne wu cuHTe3 sAnep. SAnepHsie peaktopbl. IIpoGiemsr
YIPaBIEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCMEKThl pa3BUTUS  sIEPHOMU
DHEPrETHUKHU.

MeTopl perucTpalyy U UCCIe0BaHUs AIEMEHTAaPHBIX YaCTHII.

DyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapnoHbl, Me30HBI M JenToHbl. lIpencraBienne o
CranpaptHoil Mmonienu. KBapk-ritooHHas MOJAEIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHON Mojenu. TEMHass MaTepust U TEMHas SHEPIHsL.

EnuncTBO Qu3nyeckoil KapTUHBI MUpa.



TexHuueckne ycTpoNCTBa M TEXHOJOTHYECKHUE MPOIIECCHI: TO3UMETP, KaMepa BuiibcoHa,
SAJIEPHBI  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C HCIIOJIb30BAaHUEM JI03UMETPA.

W3yuenne nornomeHus 0eTa-4acTuIl aTlOMUHHEM.

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Otansl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMUH.
[TpruMeHNMOCTD 3aKOHOB (PU3UKH 11 OOBSICHEHUS IPUPOJIBI KOCMHUUYECKHX OOBEKTOB.

MeTtonpl acTpoHOMHYECKHX HccienoBaHuil. CoOBpEeMEHHBbIE ONTHUYECKUE TEJIECKOIIbI,
paznoTeNIecKOIbl, BHeaTMOc(hepHasi acTpOHOMHUSL.

Bun 38é31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnne. ConHeunast akTuBHOCTh. McTtounuk sneprun ComHIa u 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TVIABHOW MOCIEA0BATEIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» IS 3BE3/1 TJIaBHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABIEHUS O
IPOUCXO0XACHNUHU U 3Botoluu CoslHLA U 3BE31. DTanbl XKU3HU 3BE3 L.

Muneunsiii [1yts — Hamia ["anaktuka. [lonoxxenne u neuxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bbonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

Habmonenns 38€31H0ro0 HEOa HEBOOPYKEHHBIM IJ1a30M C UCIIOIb30BaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeICHH s TIOJIOKEHUSI HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U spKue 3BE3/BI.

Habmonenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEN U 3BE3/IHBIX CKOIUICHUH.

Du3n4ecKuil MPaKTUKYM.

CniocoObl u3Mepenust (U3NMUECKUX BEJTMYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX M MU(POBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢u3nueckux BeauyuH. OlLeHKa TIpaHUI
IIOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUI 3aBUCUMOCTEN (PU3NYECKUX BETUYHH,
MPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKUX pa3Jenax
«Y4YeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIe PaObOThI, TIPAKTHUKYM)).

O0o01marouiee moBTOpeHHUeE.

O06o0OmieHne W CcUCTeMaTu3alusl  COoAepX aHWsl  pas3ieioB kypca «MexaHuKay,
«MomnekynsipHas ¢u3MKa U TEPMOJUHAMHKA», «IIEKTpoauHamuKkay, «KoneGaHus u BOJHBIY,
«OCHOBBI CIieMaNbHOM TEOpUHU OTHOCHTENbHOCTH», «KBaHTOBas @Qu3uka», «IIEeMEHThI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3mku u acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
TUYECKOH chepax AeaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMMHU B COBPEMEHHOU
HAay4YHOW KapTHHE MHpa, 3HAYCHHE OIMHCATEIbHOW, CHUCTEeMATH3UPYIOIIEeH, OOBSICHUTEIHLHON W



MPOTHOCTHYECKON (YHKIIUNA (PU3HYECKON TEOpUH, POob (pu3nyueckoi Teopuu B (popMUpOBaHUHU
npeCcTaBiIeHu 0 PU3NYeCcKOi KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJICTABICHUH O IPHPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢pusuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJepKATEIBHBIX MEXKIIPEIMETHBIX CBSi3eH C KypcaMd MaTeMaTHKH, OWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle NOHAMUA, C6A3AHHBIE C UYUEHUEM MEM 0008 HAYUHO20 NO3ZHAHUA:
SIBIICHHE, Hay4HbId (akt, rHUmore3a, (u3MYecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIEPUMEHT, MOJCITUPOBAHNE, MOJEIh, U3MEPEHHE, IIOIPEIIHOCTH U3MEPEHUH, N3MEPHUTEIbHbIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peiieHre CUCTEMbl YpaBHEHUH. TpUroHOMeTprUecKUue (QYHKIIUU: CHHYC,
KOCHHYC, TaHTE€HC, KOTAHI'C€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOpB M HX
NPOCKIIMM HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB. IIpoM3BOIHBIC 3IEMEHTAPHBIX (DYHKIHIA.
[Tpu3Haku o100 TPEYTOIBHUKOB, OTIPEACICHNE TUIOMAAN TUIOCKUX (GUTyp B 00BEMa Tell.

Buonozus: >nextpudeckue sBICHUS B )KUBOU MPUPOJIE, KOJICOATEIIbHBIC IBUKCHUS B JKUBOU
NPUPOJIC, SKOJIOTUYECKHE PHCKH TIPU TPOM3BOJCTBE SJICKTPOIHEPTUH, DICKTPOMATHUTHOEC
3arps3HEHUE OKPYXKAIOIMIeH Cpeipbl, YJIbTPa3ByKOBas TUArHOCTUKA B MEIWIIMHE, ONTUYECKHE
SIBJICHUS B YKUBOW MPUPOJIE.

Xumusn: CTPOCHHUE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

T'eozpaghusa: marauTHBIC TIONMIOCAa 3€MIIM, 3aJIe)KW MAarHUTHBIX PYA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, celicMorpad.

Texnonozusn: pUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, JIEKTPOIBUTATEIb
SlkoOu, reHepaTOp TMEPEMEHHOTO TOKA, WHAYKIMOHHAs T[e4b, JIMHUU JJIEKTpoIepe/ad,
DIIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TENEBU30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasl TMArHOCTUKAa B TEXHHUKE, IMPOCKIMOHHBIA ammapar, BOJOKOHHAs OINTHKA,
coJIHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sIJIEpPHAsi SHEPIeTUKA U SKOJIOTHYECKUE aCIIEKThI
€€ pa3BUTHS.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHWM A ITPOI' PAMMBI T10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3y/IbTaThl OCBOCHMs yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaXxaThb
TFOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHON BHYTpEHHEH
NO3UIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIOUIMX TPAAMLMOHHBIM LIEHHOCTSIM POCCHUHCKOro  OOIIECTBa,
pacuMpeHre *KU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHOM JESITEIbHOCTH, B TOM YUCIIE B YACTHU:

rpakIaHCKOr0 BOCIIUTAHMA:

e Cc(hOPMHUPOBAHHOCTD TPAXKIAHCKOW MO3MLIMU OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

e MPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHYECKHX
IICHHOCTEIA;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

e TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOM JECATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb POCCUMCKOM IPaXkAaHCKOM NIAEHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

e  CIOCOOHOCTD OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbBIE HOPMBI M [IECHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;

e 0CO3HaHME JMYHOI'O BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

e OCTETHMYECKOE OTHOLIEHHME K MHpPY, BKJIHOYas OJCTETUKY HAy4yHOIO TBOPYECTBA,

npucylero Gpusnvyeckon Hayke.
TPYAOBOI'0 BOCIIMTAHMSA:

e UHTEpPEC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOW, yMEHHE COBEPILATh OCO3HAHHBIM BHIOOP OymymIeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE TUIaHBI;

e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHHIO B 00JaCTH (U3UKHU Ha
IPOTSKEHUH BCEH JKU3HU.

IKOJIOTHYECKOr0 BOCTIMTAHMUSA:

e c(OpMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

e IUIAHUPOBAaHUE M OCYLIECTBIIEHUE ACUCTBUI B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHMS
1L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIOBEUECTBA;

e pacIIUpeHHE ONbITa JEATEeIbHOCTH HKOJOTWYECKOW HANpaBIEHHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUU 10 (PU3HKeE.



HECHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAaHUE IEHHOCTH HAY4YHOW MAEATeNbHOCTH, TOTOBHOCTh B IIPOIIECCE H3YUYCHUS
(GU3MKH  OCYIIECTBIATH  NPOEKTHYIO W HCCIEAOBATEIbCKYIO  JIESTEIbHOCTh
WH/IMBUYAJIHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiiCTBUS
Ba3oBble JJornueckue aeiicTBu:

CaMOCTOSITENIHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPEACIIATD LENH JEATEIIbHOCTH, 331aBaTh IIapaMeTPhl U KPUTEPUH UX JTOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTHM M HPOTHBOPEYMsS B PACCMATPUBAEMbIX (DU3HUYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIAaH pEHICHUS NTpoOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B J€ATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOHMHUPOBAaHHOT'O B3aUMOJCHCTBUS;

pa3BUBATh KPEaTHUBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

ba3oBble nccienoBareibCcKue AeiCTBHUA.

BJIQ/IETh HAYYHOU TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHATUAMHU U METOJaMH (pU3NUeCKOn
HaYKU;

BJIaJIETh HaBbIKAMU y4eOHO-HCCIIE0BATENBCKOM U MPOEKTHON AEATENbHOCTH B 00JaCTH
(Gu3MKM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJOB
pemieHus 3aaad  (U3MUECKOTO COJIEp’KaHUs, NPUMEHEHMIO pAa3JIMYHBIX METOOB
MIO3HAHMS;

BJIAJIETh BUJAMHU JIEATEIBHOCTHU I10 IOJYyYEHUIO HOBOTO 3HAHMsI, €T0 MHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYaIUsIX, B TOM YHCIIE MPH
CO3/1aHUU YYEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3aJady, BbIIBUIaTh
TUIOTE3Y €€ PEeLIEHUs], HAXOAUTh apIyMEHTHI JIJIS I0Ka3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAIN3UPOBATh MOJYYEHHbIE B XOJ€ pELIEHUS 3a7auyd pe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHON J1E€ATETLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HaHUS N0 (PU3UKE B IPAKTHUUECKYIO 001aCTh KUZHEACSITENbHOCTH;
yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

PatGora ¢ undopmaumeii:



BJIQJICTh HABBIKAMH ITOTYICHUS HHPOPMAITUU GU3HIECKOTO COJICPIKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISTh MOUCK, aHAIN3, CUCTEMATHU3AIHI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3INYHbIX BUIOB U (hOPM MIPEIICTABICHHUS,

OIICHHBATh JJOCTOBEPHOCTh HH(OPMAIIWH;

HCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX W OpTaHU3AIMOHHBIX 331ad C
coOmrofecHreM TpeOOBaHWUN  APrOHOMUKHM, TEXHHUKH O€30MacCHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M 3THUYSCKUX HOPM, HOPM HH(GOPMAIMOHHOM
0€30I1aCHOCTH;

CO3/aBaTh TEKCTHl (U3MUYECKOTO COJCpKAHUS B Pa3IMUHBIX (opmarax ¢ y4éTom
Ha3Ha4YeHHWs] WH(POpMAIMU U IEJEBOW ayqUTOPUH, BHIOMpas ONTHMAIBHYIO (OpMy
MIPEJICTABICHHS U BU3YyaTH3aI[1H.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypOKaX (PU3UKU U BO BHEYPOUHOU EATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHL,
pPa3BEPHYTO M JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHMS C MCIOJb30BAHHEM SI3bIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/HOW U MHIUBUIYAIbHOW paOOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JNEHCTBUI ¢ yU€TOM OOIIUX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

IIPUHUMATh 1LI€JIM1 COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHPOBATH
JIEUCTBUA MO €€ JOCTUKEHUIO: COCTABJIATh IUIAH ACHCTBHUM, PacCHpelessaTh POJU C
y4€TOM MHEHHMI YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHKAa KOMAaHIbl B 0OLIUi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UIECHU C MO3ULIHUHA HOBU3HBI, OPUTHHAJIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMUYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHbIE YHUBEpPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JIEATEIIBHOCTh B 00JIaCTH (PU3MKH U
ACTPOHOMMH, BBISBIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTABJIATDH IUIAH PELIEHUs] pacUE€THHIX M KaueCTBEHHBIX 3ajady, IJIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IIPEANIOYTECHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €r0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (OPMUPOBAHHMIO U TPOSIBICHUIO JSPYAULIHMH B 00JacCTH (PU3UKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

JAaBaTb OLUCHKY HOBBIM CHTYallUAM, BHOCUTH KOPPCKTUBLI B JACATCIBHOCTH, OICHHUBATDH
COOTBETCTBUEC PEIYIbTATOB LECIIAM,



BJIAJCTh HABbIKAMM IIO3HABATENBHOM pe(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU ISl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbI MO (husmke st
YPOBHS CpeqHero ooOiero oOpa3zoBaHus y 00y4YaroMUXCs COBEPIICHCTBYETCS IMOLMOHAIBHBIN
UHTEJUICKT, MPEANoJIarauui choOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIHOCOOHOCTh IOHMMATh CBOE SMOIMOHAIBHOE
COCTOSIHHE, BUJICTh HATIPABJICHHS Pa3BUTHsI COOCTBEHHOW SYMOIIMOHAIBLHON c(epbl, OBITH
yYBEpEHHBIM B ce0e;

CaMOpEryJIMpOBaHKsl,  BKJIIOYAMONIETO  CAMOKOHTPOJb,  yYMEHHE  INPHHUMATh
OTBETCTBEHHOCTb 32 CBOE MOBECHHE, CIIOCOOHOCTH a/IAIITHPOBATHCS K AMOLMOHATIBHBIM
U3MEHCHUSIM M POSIBIISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKIOYAIOUICH CTPEMIICHUE K JOCTHXKCHMIO LIEJIH U YCHEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC HeﬁCTBOBaTb, HCXoas U3 CBOUX BO3MO)KHOCT€I>1;
OMIIATUH, BKJIFOYAIOUICH COCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHHE APYTHX,
YIUTBIBATh €r0 IpPU OCYIICCTBICHUM OOILICHHUS, CIIOCOOHOCTh K COYYBCTBHIO H
CONICPSIKUBAHUIO;

COIIMAJIBHBIX HAaBBbIKOB, BKIOYarOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JPYTUMH JIFOAbMH, 3200 THTBCSI, IIPOSIBIISITH HHTEPEC U pa3perarb KOH(GIUKTHL.

[MPEAMETHBIE PE3VYJIBTATHI

K konny oOyuenust B 10 knacce npeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLIMAJILHOM M ATHUYECKON cdepax AesITeNIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OITUCATEIIBbHOM, CHCTEMAaTU3UPYIOLLIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYyHKIMI (u3nueckoi TeopuH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMMKH, pOJib (pru3nyeckoit TeOpuH B (GOPMUPOBAHUU
IpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTU MoJienel (PU3HMUeCKUX TeJl U MPOLEeCCOB (SBICHUI):
UHepIHalbHas cUCTeMa OTcuéra, abCONIIOTHO TBEPJOE TEJO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJIeHHe, aOCOIIOTHO yIpyras nedopmarus,
abCOJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUJKOCTU
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UJIeabHbBIN ra3, TOYSUHBIH 3apsii, 0JTHOPOJAHOE
DIIEKTPUYECKOE TI0JIE;

pa3nuyath YCIOBUS (TpaHHIbI, O00JAacTH) NPUMEHUMOCTH (U3WYECKHX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
WCITOJIb30BAHUsl YACTHBIX 3aKOHOB;



QHAIM3UPOBATh M OOBACHATH MEXAHMYECKHE MPOLECChl M SIBICHUS, HUCIOIb3YS
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBl MEXaHUKU (OTHOCUTEIbHOCTh MEXaHMYECKOIrO
IBUKEHUS, (OpPMYJIbl KHHEMAaTUKH PAaBHOYCKOPEHHOTO IBW)KCHHS, MPEOOpa3OBaHUS
["anunes s cKOpoOCTH U NepeMenieHus, 3akoHbl HproToHa, TPUHIMI OTHOCUTEIBHOCTH
lanunes, 3aKOH BCEMUPHOTO TATOTEHUs, 3aKOHbl COXPAaHEHMUS HMIIyJlbCa U
MEXaHUYECKOW SHEPTHH, CBSI3b PAOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHHUYECKOW SHEprHH,
yCIIOBUSL paBHOBECHS TBEPAOIrO Teja), MPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIpQXXCHHE 3aKOHOB, YyKa3blBaTh YCJIOBUS HPUMEHUMOCTH (PU3UYECKHX 3aKOHOB:
npeoOpazoBanuil ['anmunes, BTOpOoro u TpeTbero 3akoHOB HbrOTOHA, 3aKOHOB
COXpaHEHHUsI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCHl U SBJICHUS, UCIOIB3YsI OCHOBHBIC
nonioxkenuss MKT u 3akoHbI MOTEKyIIpHON (PU3UKK U TEPMOJUHAMUKH (CBSI3b JaBICHUS
UJEANbHOIO ra3a CO CpEeIHEW KUHETUYECKON SHEepruedl TEeIUIOBOIO JBUKEHUSA U
KOHIIEHTPALUEN €ro MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KHHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €ro YacTHll, CBS3b JaBJICHUS HJIEaJIbHOIO Ta3a C
KOHILIEHTpaluenl MOJIEKYJ U €ro TeMIiepaTtypol, ypaBHeHue MenaeneeBa—Knanelipona,
NEePBBIN 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS YHEPTHH B TEIJIOBBIX MPOIIECCaX),
IIPU 3TOM HCIIOJIb30BATh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBAThb YCIIOBHS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHAIM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SBIICHUS, HCIONb3yS OCHOBHbBIE
MOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPAHEHUS DJIEKTPUIECKOTO 3apsija,
3akoH KynoHa, NOTEHIIMaIbHOCTh AIEKTPOCTATUYECKOTO MOJIS, IPUHIIMII CYIIEPIIO3ULIUU
AIIEKTPUYECKUX IOJIEH, IPU ITOM YKa3blBas yCIOBUS IPUMEHUMOCTH 3akoHa KyioHna, a
TaK)Xe MPAKTUYECKU BAXKHBIE COOTHOLIEHUS: 3aKOHbI OMa Juisl yyacTKa Lenu U IS
3aMKHYTOM 3JIeKTpu4ecKoi menu, 3akoH Jlxxoynsa—Jlenua, nmpasuia Kupxroda, 3axoHbl
®dapanes 15 JJIEKTPOIU3a);

OMMCHIBATh (PU3MUECKUE MPOLIECCHl U SIBJICHMS, UCIOJb3Ysl BEIMUNHBI: TIEpEMEIICHUE,
CKOPOCTb, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHJIbI, 1aBIICHHE,
MOTEHIIMATIbHAs SHEPrusi, KWHETHYeCKas HHEpPrus, MexaHudeckas HSHeprusi, padora
CHUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUJIA TAKECTH, CUJIa YIIPYTOCTH, CHUJIa TPEHMUS,
MOIIIHOCTb, SHEPTUS B3aUMOACHCTBUS Tea ¢ 3eMi€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
yrnpyroit aedopmanuu Mpy>KUHBI, KOJHMYECTBO TEIUIOTHI, a0CONMIOTHAs TeMIeparypa
Tena, paboTa B TEpMOJAMHAMUKE, BHYTPEHHSSI DQHEPT U UACabHOTO OJHOATOMHOTO Tasa,
pabota wuaeanbHOrO rasza, OTHOCHTENbHas BIAXHOCTH Bo3ayxa, KIIJ| wumeamsHOTO
TEIUIOBOTO JIBUTATEJNsl; IEKTPUUYECKOE I0JIe, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaIpsOKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsHKEHHOTO Iapa B BaKyyMe€ U B
JUAJIEKTPUKE, TMOTEHLHAT BJIEKTPOCTATUYECKOrO IOJs, Pa3HOCTh MOTEHIIMAJIOB,
AEKTPOABIIKYILAs CHJIA, CUJa TOKa, HamlpsyKEeHHE, MOLIHOCTh TOKAa, 3JIEKTpUYecKas
€MKOCTB IIJIOCKOTO KOHIEHCATOpa, COMMPOTUBIIEHUE YYACTKA LENH C MOCIEA0BATEIbHBIM
U TapajuIeNbHBIM COEAMHEHUEM PE3UCTOPOB, DJHEPTUsl DBIEKTPUUYECKOrO MO
KOHJEHCATOPa;

00BSACHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SBJICHUN: MEXaHUYECKOE ABUKECHUE,
TEIIOBOE ABM)KEHHE YaCTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucmapeHue, KUIMEHHe W KOHACHCAllWs, TUIaBIIEHUE WM KPUCTAILTU3AIUSA,
HaIpaBJIE€HHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJ, SKBUIIOTEHIMAIbHOCTD
MOBEPXHOCTH 3apsKEHHOT0 MPOBOIHUKA;



MIPOBOJIUTH MCCJICIOBAHKME 3aBUCHUMOCTH OJHOW (DU3WYECKON BEIMYMHBI OT JIPYrou C
UCIIOJIb30BAHUEM IMIPSMBIX HM3MEPEHUH, IMpPU OTOM KOHCTPYHPOBATH YCTAaHOBKY,
(UKCUpPOBaTh pPE3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (U3UYECKHX BEJIMYUH B BHJIC
rpaguKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3yJibTaTaM UCCIEOBAHMS;

POBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKMX BEIMYMH, TPH 3TOM BBHIOHPAThH
OHTHMaJIBHblﬁ MCTO/L I/ISMepeHI/IH, OLICHUBAThH a6COJHOTHBIC U OTHOCHUTCJIIBHBIC
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX H3MEPECHUI;

MPOBOJUTH OMBITHI IO MTPOBEPKE MPEJI0KEHHON TMIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOuparh FKCIIEPUMEHTAIBHYIO YCTAHOBKY, AaHAJIM3UPOBATh [10JIyUE€HHBIE PE3YJIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TUIIOTE3bI;

coOro1aTh mpaBwiia 0€30MacHOT0 TpyAa MPHU MPOBEACHUU HCCIEIOBAaHUN B paMKax
y4eOHOTr0 IKCIEPUMEHTA, MPAKTHKyMa M y4eOHO-HCCIIeN0BATEeILCKOW MU IMPOCKTHOMN
JIEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB U J1aDOPaTOPHOIO
000pyI0BaHNS;

pemaTh pacu€THHIC 3a/1a9H1 C SBHO 3aJ]aHHOM U HESIBHO 3a/IaHHON (PU3MYECKOM MOJICTIBIO:
HA OCHOBAaHMM aHallM3a YCJIOBHsI OOOCHOBBIBATH BBIOOp (PHU3UYECKOW MOJENH,
OTBeYaroIIei TpeOOBaHUAM 3a7auu, MPUMEHSATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
HOCTyJIaTI)I (1)I/I3I/I‘-ICCKI/IX TGOpI/IfI HpI/I HUCIIOJIB30BAHUHN MATEMATHUYCCKUX MCTOI0OB
peuieHusl 3ajay, IMPOBOJAWUTH PAcy€Thl HAa OCHOBAHMU MMEIONIMXCS JTaHHBIX,
AQHAJIM3UPOBATh PE3yJAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
HOJIyT-ICHHI)IX pe3y.HI>TaTOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TpeOyIoLe NPUMEHEHNS 3HaHUI U3 pa3HbIX pa3/ieoB
Kypca (U3MKH, a TakKe HHTETrpallMd 3HAHWM W3 JPYIHX MPEeIMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
I/I3yT~IeHHI)I€ 3aKOHBI, SaKOHOMGpHOCTI/I nu (1)I/ISI/I‘~I€CKI/IC SIBJICHUA,

HUCITIOJIB30BAThH TeOpeTI/I‘IeCKI/IG 3HAHUA OJIA O6T)$ICHGHI/I$I OCHOBHBIX HpI/IHIII/IHOB pa6OTI)I
WU3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOILIECCOB OKPYXKAIOIIET0 MHpPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

aHAIM3UPOBATh M  OLIEHWBATh TMOCJIEJICTBUS OBITOBOW M  IMPOU3BOJCTBEHHOM
NEeSTEIbHOCTH YeJIOBeKa, CBS3aHHOW ¢ (U3MUECKUMHU TMPOILIeCCaMH, C TO3HUIUN
9KOJIOTHYECKOM 0e30IacHOCTH, MIPEACTABICHHI 0 panoHaIbHOM
MPUPOJIOTIONB30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JIOCTWKEHUUW HAyKd |
TEXHOJIOTHH JIJIs TalbHEHUIIero pa3BUTHS YEJIOBEUECKOTO O0IIeCTBa;

MPUMEHSTh pa3UYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil PU3NYECKOTO COAEPIKAHUS C
HUCITOJIB30BAHUEM COBpeMeHHBIX I/IHCbOpMaL[I/IOHHBIX TGXHOHOFI/IfI, HpI/I 3TOM
HUCITIOJIB30BAThH COBpeMeHHI)Ie I/IH(l)OpMaI_[I/IOHHBIe TEXHOJIOI'UHU JIA ITIOUCKaA, Hepepa60TI<H
U TIpeAbABICHUS YIeOHON U HAYYHO-TIOMYNISIPHON WH(GOPMAIIUU, CTPYKTYPUPOBAHUS U
UHTEPIIPETAMU HHPOPMAIINH, TIOTYYCHHONW M3 Pa3IMYHBIX HUCTOUYHHUKOB, KPUTHYECKH
aHAJM3UPOBATH TMOJTy4aeMyl0 WH(POPMAIMIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBEC UMCHOLINXCA 3HaHI/II71, TaK 1 HAa OCHOBC aHAJIN3a NCTOYHHUKA I/IH(l)OpMaHI/II/I;
MpOSIBJIAT OpPraHU3allUOHHBIE M [IO3HABATENIbHbIE YMEHHUS CaMOCTOATEIbHOIO
NpUOOpETEHUs] HOBBIX 3HAHWW B TPOIECCE BBHITIOJHEHHUS MPOEKTHBIX U y4eOHO-
MCCIIeI0BATEIbCKUX padoT;



paboTaTte B TpyHNE C WCIOJHEHHEM DPA3IMYHBIX COIMANBHBIX POJICH, IIaHWPOBATh
paboTy TpyIIbl, palMOHAIBHO pACHpPEAesaTh JAEATENbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJIeKBATHO OLIEHUBATh BKJIAJ KAXJOTO U3 YYACTHUKOB T'PYIIIHI B pEIICHUE
paccMaTpuBaeMoi mpoOIeMbl;

OpPOSIBIIAITH  MOTHMBalMI0O K  Oyaymied mpodeccHOoHanbHOW — JIESTENbHOCTH 10
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonmy oOyuenust B 11 Kknacce npeIMETHbIE pe3yabTaThl Ha YriyOJIEHHOM YpOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIMXCS YMEHUI:

IOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOM, TEXHOJOIMYECKOW, COLHUAIBHOW U
THYECKON cdepax IesTeIbHOCTH YelOBEeKa, POJb U MECTO (PM3UKU B COBPEMEHHOMU
Hay4YyHOW KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON €ATEIHHOCTU YEJIOBEKA U
JAIBHEWINEM  HAy4yHO-TEXHMYECKOM  Pa3BUTHM,  3HAUYEHUE  OIMUCATEIBHOM,
CHUCTEMaTU3UPYIONIeH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (YyHKIMHA (pu3nyeckoin
TEOpUU — DIIEKTPOJMHAMUKH, CHEIUAIbHON TEOpUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NUECKOl Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UIECKOM
KapTHHE MHUpPA, MECTO (PU3MYeCKOH KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX NPEACTABIECHUN O IPUPOJE;

pa3nuyarth yciaoBUs MPUMEHHUMOCTH MoJieniell (PU3MUecKuX Tel U IMPOIecCOoB (SIBICHUI):
OJIHOPOJHOE DBJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE II0Ji, TapMOHUYECKUE
KoJIeOaHUsl, MaTeMaTWYeCKM MAasTHHUK, WJICAIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHUYECKHE BOJIHBI, HJI€aNIbHBINA KOJIeOaTeIbHbIH KOHTYp, TOHKAs JIMH3a, MOJeen
aToMa, aTOMHOT0 si/ipa U KBAaHTOBOM MOJIEJIH CBETA;

paznu4arhk yciuoBus (TpaHUIBI, OOJACTH) NPHUMEHUMOCTH (PH3MYECKHX 3aKOHOB,
IOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH 3JIEKTPOMArHUTHBIE TNPOLIECCHl U SIBJICHUS, HCHOJB3YS
OCHOBHBIE TIOJOXEHUSI M 3aKOHBbl JJEKTPOAMHAMUKH M CIIELUAJIbHOW TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPaHEHHUs AJIEKTPHUECKOro 3apsia, cuia AMIepa, cuiia
JlopeHnia, 3aKOH DJIEKTPOMarHUTHOM MHAYKIMM, npaswio Jlenma, cBsa3zp OC
CaMOMHYKIUH B AJIEMEHTE 3JIEKTPHUUECKOH LIETIH CO CKOPOCThIO U3MEHEHHUSI CUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHA);

aHAJTM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCHOb3Ys IMOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHHe OifHIITEeHHa a1 (oTor(dekTa, NMepBblii U BTOPOH
nocTynaTel bopa, mpuHIMI COOTHOIIEHUs HeonpeaenéHHocTen [ elizendepra, 3aKOHbBI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEN U SHEPTUU B AJIEPHBIX PEAKLUAX, 3aKOH
PaMOaKTUBHOTO pacraja);

OTUCHIBAThH (PU3MUYECKHUE MPOLIECCHl U SIBICHUS, UCIIONb3Ys BEIMUMHBI: HAPSKEHHOCTD
IIEKTPUYECKOTO OIS, TOTEHIIMAJ AIEKTPOCTATUYECKOTO MOJIS, pAa3HOCTh NOTEHLINAJIOB,
JNEKTPOABIIKYIAs CHJIa, WHIYKIMS MarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, CHIIa
AmMriepa, HMHAYKTUBHOCTb, OJJIEKTPOJBIDKYILAS CHJIa CAaMOMHAYKLIHUH, OSHEPrus
MarHMTHOTO TOJIS IPOBOJHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIbC, ITOJHAS dHEPrus,
SHEPrusl MOKOSI CBOOOJHOM YaCTHUIIbI, SHEPTHS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsj siipa, SHEPTUs CBS3U A1pa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBICHUN: AJIEKTPOMAarHUTHAs
UHIYKIMS, CAMOMHIYKIIHS, Pe30HAHC, HHTeppepeHIIUs BOJIH, qU(paKkius, JUcrepcus,



MOJTHOE BHYTPEHHEEe oTpakeHue, potodnekrpudeckuid 3¢pdext (poroaddexr), anbda- u
Oera-pacmajsl siiep, TaMMa-u3nydeHue saep, GU3ndecKue MPUHIUIBI CIIEKTPAIIBEHOTO
aHanu3a 1 paboThI J1a3epa;

OTpeeNATh HAIpPaBJICHUE MHIYKIUU MArHUTHOTO IOJIS MPOBOJHHUKA C TOKOM, CHJIbI
Awmmnepa u cunel JlopeHia;

CTPOUTh M300pakeHHEe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
PacCUUTHIBATH €r0 XapaKTePUCTHKH;

MPUMEHSTh OCHOBOIIOJIAralOIMe aCTPOHOMUYECKHE TOHATHS, TEOPUU U 3aKOHBI JJIS
aHayM3a U 00bsICHEHUS PUINUECKUX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3IHBIX
CUCTEMaX, B MEKTAIAKTHUECKOMN cpesie; MBUKEHUS HEOSCHBIX Tell, IBOJIOIUM 3BE3N U
Bcenennoii;

IIPOBOJMUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HUCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBAThH pPe3yIbTaThl
MOJTyYEHHOW 3aBUCHUMOCTH (PH3UYECKMX BEIMYMH B BHAC TpPadUKOB C YIETOM
aOCOIOTHBIX ~ TOTPEIIHOCTeH WM3MEPEeHHU, [IeNaTh BBIBOABI 10  pe3ysibTaTaM
UCCIICJIOBAHUS,

MPOBOAUTH KOCBEHHBbIE H3MEpEHUs (PU3NYECKUX BEIMYUH, MpPU ITOM BHIOMpATH
ONTHMAJBHBIA METOJ W3MEPCHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJMTH OIBITHI 110 MTPOBEPKE MPEAJIOKEHHOMN TMIOTE3bl: IJIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh FIKCIEPUMEHTAIBHYIO YCTAHOBKY, aHATM3UPOBATh MTOJIYY€HHBIE PE3yNbTaThl U
JIeJIaTh BBIBOJI O CTATyCe MPEJIOKEHHON THITOTE3bI,

OTHMCHIBATh METOJIBI IOJyUYCHUSI HAYIHBIX ACTPOHOMHUYECKIX 3HAHU;

coOnrofarh mpaBuia 0e30MmacHOro TpyJda IpU MPOBEIEHUU HCCIETOBAHHMNA B paMKax
yu4eOHOr0 SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOM
JESTCIIBHOCTH C HCIOJIh30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB H JTAOOPATOPHOTO
000pyI0BaHNS;

peliaTh pacuéTHbIE 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMU aHalW3a YCJIOBUS BBIOUPATh (UINYECKHUE MOJAETH, OTBEYAIOIIUe
TpeOOBaHUSAM 3aJ1a4¥, MPUMEHATh (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIaThI
(UBHYECKUX TEOPHA MPU UCTIOIH30BAHUN MATEMATUYECKUX METOJOB PEIICHHS 3a/1ad,
MIPOBOAMTH PACYETH HA OCHOBAaHUH UMEIOIINXCS TaHHBIX, aHATTHU3UPOBAThH PE3YNIbTAThI U
KOPPEKTUPOBATh METO/IbI PEIICHHUS C YIYETOM MOMyUYEHHBIX PE3yIbTaTOB;

penaTh Ka4eCTBEHHBIE 33aJ]a4d, TPEOYIONTe MPUMEHEHUS 3HAHUH U3 Pa3HBIX pa3JieioB
Kypca (DUM3WKH, a TakKe WHTETPAMH 3HAHWW U3 JPYTUX TPEIMETOB ECTCCTBEHHO-
HAyYHOTO IIMKJA: BBICTpaMBaTh JOTHYECKYIO IIETOYKY PACCYKICHHH C Omopod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS,

HCIIOJTb30BaTh TEOPETUICCKHIE 3HAHUS JUISI OOBICHEHUS OCHOBHBIX IMPUHITUTIOB Pa0OTHI
WU3MEPUTEIIBHBIX TPHOOPOB, TEXHUYECKUX YCTPOHUCTB U TEXHOJIOTHUYECKUX MTPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOMIETO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

AQHAIM3UPOBATh M  OICHWUBATh IOCICJICTBUS OBITOBOH W  TPOU3BOICTBCHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMHA
IKOJIOTHUYECKOM 0e30MacHOCTH, MIpeICTaBICHUIA 0 parmoHaITbHOM



MPUPOAOIOIBb30BAHNH, A TAKKE PA3yMHOM HCIOJIb30BAHUM JIOCTHKEHUN HAyKH H
TEXHOJIOTHH JIJIs TaTbHEHUIIIEro pa3BUTHS YEIOBEYECKOTO OOIIECTBa;

MPUMEHSTH Pa3IUNYHbBIE CTIOCOOBI paboThI ¢ MHPOpMaIuel GU3MIECKOTO COJIEPKAHUS C
HCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH(GOPMAIIMOHHBIX  TEXHOJIOTHH, TMPU  OTOM
HCITOJIH30BaTh COBPEMEHHBIE MH(POPMAITMOHHBIC TEXHOJIOTHH ISl IOMCKA, TepepadoTKU
U TIPEAbSBIICHUS YIeOHON U HAYYHO-TIOMYJISIPHOW WH(GOPMAIIUHU, CTPYKTYPUPOBAHUS U
UHTEPIIPETAIIMA WHPOPMAIINH, TIOTYYCHHONW M3 Pa3IMYHBIX HUCTOYHUKOB, KPUTHICCKHU
aHAJIM3UPOBATH IMOJy4yaeMylo HH(GOPMAIMIO U OLEHHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOLITUXCS 3HAHUM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA MH(HOPMAIIHH;
MpOSIBJISATh OpraHU3allMOHHBIE M [IO3HABATENIbHBIE YMEHHUS CaMOCTOATEIBHOIO
NpUOOPETEHUS] HOBBIX 3HAHWK B TIPOIECCE BBHITIOJHEHHUS MPOCKTHBIX U y4eOHO-
HCCJIeI0BATENIbCKUX padoT;

paboTaTh B TpYIIE€ C WCIOJHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIeH, TUIAHHUPOBATH
paboTy Trpymmbl, PALMOHATBHO PACIPEACISITh JEATEIbHOCTh B HECTaHIAAPTHBIX
CUTYaIUsIX, aJIeKBAaTHO OIICHUBATH BKJIAJ KaXJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHUE
paccMaTpuBaeMom POOJIEMBI,

OPOSBIATE MOTHUBALMIO K Oynymed mpodecCHOHATbHOW — JEATENBHOCTH IO
CHEIUATBHOCTIM (PH3UKO-TEXHUIECKOTO TTPODHUIIS.
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bubnuoreka LIOK
12 UICKTPOMATHHTHAS HHAYKLUHS 13 1 https://m.edsoo.ru/39859ef1
Hroro mo paznemy 27
Paznen 2. KOJIEBAHHUS U BOJIHbBI
bubmmoreka IIOK
2.1 Mexanunueckue KoebaHus 10 htts://m.edsoo.ru/398596f1
bubmmoreka IIOK
2.2 1
DNEeKTPOMarHUTHEIE KOJICOaHUs 5 htts://m.edsoo.ru/39859¢f1
23 MexaHu4ecKue U 3JIEKTPOMArHUTHBIE 10 1 bubmmorexa [IOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmmoreka IIOK
24 2 1
Onriia ° https://m.edsoo.ru/39859ef1
Wroro no pazneny 60

Pa3nen 3. OCHOBBI CIIELHIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 OcHoBel CTO 5 1

Hroro mo pazneny 5

bubmuoreka LIOK
https://m.edso0.ru/39859ef1

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynspHO-BOTHOBOH Ayaln3M 15

bubmunoreka IIOK
https://m.edso00.ru/39859ef1
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bubmunoreka LIOK

4.2 o 5
H3Hika atoma https://m.eds00.ru/39859ef1
43 @®u3KKa aTOMHOTO SIApa U AJIEMEHTAPHBIX 5 bubnuoreka [IOK
' YaCTHIL https://m.eds00.ru/39859¢ef1
Uroro no pazneny 25

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

Bu6nnoreka [JOK
5.1 DJeMEHTHI aCTPOHOMHH ¥ aCTPO(YUUKU 12 httos://m.eds00.ru/39859¢f1
Hroro mo paznemy 12
Pa3znen 6. ®U3UNUYECKHUI MPAKTUKYM
. Bu6nmoreka [JOK
61 DUSHICCKHIT MPAKTHKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pasneny 16
Paznen 7. OBOBIIAIOIIEE IIOBTOPEHUE
CucremaTu3anus u 0000IIeHe
71 MPEAMETHOTO COAEPAKAHUS U OIbITA 15 bubnuorexa LIOK
' JESATEIILHOCTH, PUOOPETEHHOTO TIPH https://m.edsoo.ru/39859ef1
nzyueHnu Kypca ¢pusuku 10 — 11 xmaccos
Wroro no pazneny 15
Bu6nuoreka [JOK
PesepBHOE Bpems 10 https://m.eds00.ru/39859¢f1
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KonuuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie | IlpakTuyeckue
n/n Bcero H3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoThI
pecypchl
1 dusuka — hyHIaMEeHTATBHAS HAyKa O IPHPOJIE 1 bubmmorexa LOK
y Y pHp https://m.edsoo.ru/1beef346
9 HayuHb1ii MeTO TO3HAHKS U METOABI 1 bubnunoreka IJOK
rccienoBanns (PU3MUECKUX SBICHHM https://m.edsoo.ru/3a7fde29
DKCIIEpUMEHT U TeOpHs B TIpoIiecce TO3HAHUS
3 npupoasl. HaOmroneHue 1 dDKCIIEpUMEHT B 1 bubmmorexa TOK
PHPOZHL. P https://m.edso0.ru/34c49931
¢uznke
bub6mmoreka [IOK
4 Croco0b!I n3MepeHust (YU3UISCKUX BETHIUH 1
p ¢ https://m.edsoo.ru/ca2def03
5 AOCOJIOTHAsI U OTHOCHTEJIbHAS MTOTPELITHOCTH 1 bubmmnoreka [HOK
M3MepeHui (PU3MUECKUX BETUINH https://m.edsoo.ru/7f18fda3
Monenuposanue B pusnke. Poinbs u Mecto
5 ¢u3uku B GopMUPOBaHUU COBPEMEHHOM 1 bubanoreka [IOK
HAay4YHOUM KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JESTeILHOCTH JIFOIeH
Mexanndeckoe aprkenue. Cucrema oTcyera.
butmmoreka [IOK
7 OTHOCHTENILHOCTh MEXAHUYECKOTO JIBIIKECHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsmas u oOpaTHas 3aa4u MEXaHUKA
Pamuyc-BekTop MaTepuaibHOM TOYKH, €T0
8 MPOEKIIMU Ha OCU KoopauHat. TpaekTopus. 1 bubmuoreka [IOK

[Tepememnienne. CkopocTs. X mpoekiuu Ha
OCH KOOpJMHAT

https://m.edsoo.ru/30a108a5
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PaBHOMepHOG HpﬂMOJ’IHHeﬁHOG JBHXXCHHUC.

9 I'padmyeckoe onrcanne paBHOMEPHOTO bubmmorexa LOK
p . P p https://m.edso00.ru/89ba7190
MIPSIMOJIMHEWHOTO TBUKCHHS
10 CrnoyxeHme mepeMereHnii ¥ CKOpoCTeH. bubaunoreka [JOK
Pewenue 3amau https://m.edso00.ru/761d18aa
HepaBaomepHoOe Bk eHHE. MTHOBEHHAS
11 ckopocTbh. Yckopenue. [Ipsmonmaeiinoe bubmmorexa LOK
POCTE- P P https://m.edso0.ru/a99549a7
IBUKEHHE C TIOCTOSHHBIM YCKOPEHHEM
12 I'paduueckoe onrcanue NpsMOIMHEHHOTO Bu6mmoreka [IOK
JIBU>KEHUS C TIOCTOSIHHBIM YCKOPEHHUEM https://m.edsoo.ru/b7560bbf
CBo0ojHOE TajieHue. Y CKOpeHue CBOOOIHOTO
13 najieHns. 3aBHCUMOCTb KOOPHHAT, CKOPOCTH bubmmorexa LOK
] P > CKOP ’ https://m.edsoo.ru/f738109¢c
YCKOPEHUS OT BPEMEHU U UX rpaduku
14 JIBwkeHue Tesa, OpPOIISHHOTO MO/ YIJIOM K bubaunoreka [IOK
TOPU3OHTY https://m.edso0.ru/71cbb4f5
Kpusonuneitnoe npmwxkenue. JBrmkeHue mo
15 OKPY>KHOCTH. YTJIOBas U JINHENHAsI CKOPOCTb. bubanoreka [IOK
ITepuon u yactota. LleHTpocTpeMUTENBHOE U https://m.edsoo.ru/33196fbe
MIOJTHOE YCKOPEHHE
butmmoreka [IOK
16 KontponbsHas pabora o teme "Kunemarnka"
P p https://m.edsoo.ru/1242{32e
IIepblif 3akoH HeroToHa. HEepLinanbHble
i bubmuoreka [IOK
17 cucteMbl otcuéra. [[pUHIUIT OTHOCHTENBHOCTH
. https://m.edsoo.ru/5a9e4a64
lanunes. HennepunaiibHble CUCTEMBI OTCUETA
18 Cuna. PaBHOACHCTBYIOMAS criia. Bropoit bubmuoreka [IOK
3akoH Herorona. Macca https://m.edsoo.ru/141d3837
butmmoreka [IOK
19 Bzaumoneiictue tein. Tpetuit 3akon HeroToHa
A p https://m.edsoo.ru/57dba505
20 [IpuHuun cynepno3unuu cui. Pemenne 3amaq bubnmnoreka [JOK

Ha OIPpUMCHCHUEC 3aKOHOB HrroTona

https://m.edsoo.ru/bdf997fb
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3aKoH BCEMHUPHOT'O TATOTCHHA.

b K
21 OKBUBAJICHTHOCTh TPABUTALIMOHHON U nomiorexa LIO
epTHOii Mace https://m.edso0.ru/9aba2b0a
WHEPTHOM MacChI
99 Cuna TsHKeCTH U YCKOPEHHE CBOOOTHOTO bubaunoreka [JOK
naJcHus https://m.edso0.ru/22757f26
JIBmkeHre HEOSCHBIX TE U UX UCKYCCTBEHHBIX Bub OK
23 cyTHUKOB. [lepBasi kocMU4ecKas CKOpOCTb. nomorexa L
Jaxoms Kernepa https://m.edsoo.ru/11abfa0a
koHBI Kermn
bubnmoreka IJOK
24 Cuna octu. 3akoH ['yka. Bec Tena
11 yupyrocti Hy et https://m.edsoo.ru/Oae2cd84
Cuna tpenwus. [Ipupona v BUIBI CHIT TPEHUS. Bu6mmoreka [IOK
25 JIBrKeHue B )KUAKOCTH U Ta3e C YUYETOM CHIIBI https://m.edso0o.ru/1fa86499
CONPOTHUBJICHUS CPEBI https://m.edso00.ru/2cb29676
26 Hasnenue. ['mnpocratrueckoe nasnenue. Cuna butmoreka [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
AbcoimoTHO TBepoe Teno. [loctymarensHoe 1 bubmrorexa LIOK
21 BpalllaTelbHOE IBIKEHHIE TBEPIOTO Tea brbimorexa LIOK
patll A P https://m.edsoo.ru/2b95d57e
28 MoOMEHT CHJIBI OTHOCUTEIIEHO OCH BpAITICHUS. bubnuotexa [IOK
[Inevo cumsl https://m.edso00.ru/653d3459
CrnoxeHue chil, PUIIOKEHHBIX K TBEPIOMY
bu6 K
29 teny. LleHTp TaxkecTH Tena. Y cinoBus htI;Isz'I/I;I&T:(;(:cl)cI)_Ir?/ 92a79a7d
PaBHOBECHS TBEPOTO Tena. Bubl paBHOBECHS T '
bu6mmoreka IJOK
30 Pewienue 3anau
A https://m.edsoo.ru/dclcaac0
31 Kontponbnas padora o teme "/I[nHamuka. bu6mmotexa [IOK
Crartuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c
Nmnynsc MaTepuanbHOM TOYKH, CHCTEMBI
32 MaTepHaIbHBIX ToueK. LIeHTp Macc cucTeMsl bu6imoreka [IOK

MaT€pruaIbHBIX TOYCK. TeopeMa O IBMKCHHH
LCHTpAa Macc

https://m.edsoo.ru/4bb8294b
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I/IMHYJ'ILC CHJIbI U UBMCHCHUEC UMITYJIbCA TCJIA.

33 3aK0H COXpaHEHUS UMITyJIbca. PeakTHBHOE bubmorexa [JOK
P Y ' https://m.edsoo.ru/13f0a221
IBHKCHHE
MoMEeHT uMIyJibca MaTEpPUAIbHON TOUYKH.
34 IIpencraBienne 0 cOXpaHEHUH MOMEHTA bubmmorexa TIOK
P P https://m.edsoo.ru/d6532eb9
HMMITYJIbCA B IIEHTPATHLHBIX TOJISIX
bubmmoreka [JOK
35 Pemenue 3amau
g https://m.edsoo.ru/f7706d63
Pabora cuiibl Ha MaJIOM ¥ Ha KOHCYHOM
36 nepeMenieHnd. I paguaeckoe mpeacTaBieHrne bubmmorexa LOK
P P p https://m.eds00.ru/913974c7
paboThI CHITBI. MOIITHOCTh CHJIBI
Kunernueckast sueprus. Teopema 00
N Bbubaunoreka [IOK
37 M3MEHEHUN KHHETHYECKOW DHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepHaTbHON TOYKH
[ToTeHLMaNbHBIC H HEIOTEHIMAIbHBIE CHIIBI.
38 ITorenumansHas sHeprus. Bropas buGnmorexa IIOK
prits. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpethst KocMuueckast CKOpocTh. CBS3b PabOThI
39 HEMNOTEHIIHAILHBIX CHII C U3MEHECHHEM bubmmoreka [IOK
MEXaHWYIECKOM SHEPTHH CUCTEMEI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHCHHUS MEXaHUYECKOW SHEPTUU
Yupyrue u Heynpyrue CTOIKHOBEHUS.
40 v EZ;GHI/IC Bey If };IFJII/I JIS1 U€aIbHOM bubmorera HOK
P PHY A A https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 Konrponbhas padota o Teme "3akoHbBI Bbu6imoreka LIOK
COXpaHEHUS B MEXaHHUKE" https://m.edsoo.ru/474e7c4a
Pa3BuTHE NpeICTABICHHU O IPUPOJIE TEIIIOTHI.
butmmoreka [IOK
42 OcHoBuble nosioxkennss MKT. duddysus.

BpoyHoBckoe aBMKEHNE

https://m.edsoo.ru/b0a4445f
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Crpoenue razo00pa3HbIX, JKUAKHX U TBEPABIX

bubmmoreka [IOK

43 . X i
TeJ. XapakTep ABHKEHUS U B3aUMOJICHCTBUS httos://m.edsoo.ru/cAdd0e?
YaCTHI[ BEIIeCTBa
m Macca u pa3mMepsl MOJIEKYIT (aTOMOB). bubaunoreka [JOK
KonuuectBo Bemecta. [locrosinnas ABoraapo https://m.edsoo.ru/c5b72ab7
45 Temnepatypa. TerioBoe paBHoBecue. [llkana Bu6mmoreka LIOK
Henscns https://m.eds00.ru/0070d493
bubnmoreka IJOK
46 P
CHicHAe saat https://m.edsoo.ru/1531aba5
bubnuorexa LIOK
47 u iras. I’
FICATIBHBIN Ta3. 1 a30BbIC SAKOHRT https://m.edsoo.ru/1deb2367
48 Ypasuenue Menpaeneepa-Knarmnetipona. bubmmoreka [HOK
Pewenue 3anau https://m.edsoo.ru/8d12c328
bubnunoreka IJOK
49 AO .3
COJIIOTHAs TeMIiepaTypa. 3akoH JlanbroHa httos://m.edsoo.ru/14e02d1f
50 N3omnponeccsl B nacanbHOM rase ¢ bub6imoreka [IOK
IOCTOSIHHBIM KOJIMYSCTBOM BEILISCTBA https://m.eds00.ru/68878d51
51 I'paduueckoe npencrapaeHne H30MPOLECCOB: bubanoreka [HOK
M30TepMa, U30X0pa, n300apa https://m.eds00.ru/1344327b
bubmmoreka [IOK
52 O MKT
CHOBHOS ypapHete https://m.eds00.ru/c8094721
bu6mmoreka IJOK
53 P
CHicHme sanat https://m.edso00.ru/10265a05
CBs13b a0COITIOTHOM TeMIepaTyphl
54 TepMonHHaMpiqecxoﬁ CIiI'CTeMBI co cpenHei https://m.edsoo.ru/c38af875
KHHETUYECKON 3HEPTHEH TOCTYMATEIIbHOTO
TEIIJIOBOT'O ABMKCHUA eé qacTun
55 000011IeHHE U CUCTEMATU3aINS 3HAHUI 110 bubmuoreka [IOK
teme "OcunoBel MKT" https://m.edsoo.ru/09d12fd8
b K
56 Konrtponbnas padota no teme "OcuoBst MKT" uomiorexa LO

https://m.edsoo.ru/13adad59
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TepmoanHaMuyeckas cuctema. 3aJaHue
BHeIIHUX ycuosuil niust TJI cucrembl. BHemnue
U BHyTpeHHHe napametpsl. [lapamerprr T]

bubmmoreka [IOK

57
CHUCTEMBI KaK CpEJIHHE 3HAYEHNS BEJIUYMH, https://m.edsoo.ru/5f8d38a3
OTIMCHIBAIOIIHX €€ Ha MUKPOCKOTTMYESCKOM
YpOBHE
HyneBoe Hauano TepMOIUHAMUKH.
58 CamornpownsBoibHas penakcaius TJ] cucteMbl bubmmorexa HOK
P P t https://m.edsoo.ru/8ec512f0
K TEIUIOBOMY PaBHOBECHIO
59 Mogens HaeanpHOro ra3a B TEpMOJUHAMUKE. Bu6mmoreka [IOK
VYcnoBusi IpUMEHUMOCTH 3TOH MOJENHN https://m.edso00.ru/29355001
60 Ypasuenue Menpaeneepa-Knamnelipona u Bbubanoreka [JOK
BBIpaXKEHUE JJIs1 BHYTPEHHEH SHEPrUU https://m.edsoo.ru/bal178d0
BrIpaxeHue 11 BHyTpEHHEN SHEPTUU
61 OJTHOATOMHOTO HJICaTbHOrO ra3a. bubmmoreka [IOK
KBasucratnueckue u HECTaTHICCKUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
OnemeHTapHas paboTa B TEpMOJINHAMUKE.
62 Berumcnenue paboThl 1o rpaduky mpoiecca Ha buGnmorexa IIOK
P P yp https://m.edsoo.ru/741d5738
pV-nuarpamme
Teronepeaada kak criocod U3MEHEHHUS
63 BHyTpeHHeH sHeprun T/] cucteMsl 6e3 bubmorexa HOK
yIp p https://m.edsoo.ru/3d734561
COBEpIIEHHS paOOTHI
64 KoHBeKIIHs, TEIIOMPOBOIHOCTD, H3JIYUCHHE bubmorexa HOK
’ p  MBIYH https://m.edsoo.ru/157b54cd
KommuectBo TermtoTel. TemmoéMKoCTh Tea.
65 YaenpHas M MOJISIpHAS TETIOEMKOCTH bubnmnoreka [IOK
BELIECTBA. Y I€TbHAsI TEIUIOTa CrOPaHMS https://m.eds00.ru/7ba67355
TOIIJINBA
66 Pacuér xonmuecTBa TEIIIOTHI PH bubmmoreka [JOK

TeIionepeaaduc

https://m.edsoo.ru/1db5ad4e



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e

67 [Nonstue 06 aguadatHoM nponecce. [lepBiit bubmunoreka [JOK
3aKOH TEPMOAUHAMUKHU https://m.edso0.ru/d8098824
68 KonuuecTBO TEmIIOTH M paboTa Kak Mephl bubmmoreka [HOK
W3MEHEHUs BHyTpeHHel sHeprun T/l cucteMbl https://m.edsoo.ru/b047alcd
BTopoii 3aKk0H TepMOAUHAMUKH JJIs
69 aBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB bubmmorexa TTOK
p p p ’ https://m.edsoo.ru/c6f4f464
Heo6patnMocTh IpUPOIHBIX MPOIIECCOB
bubnmoreka IJOK
70 ITpuuiune! nefictBus TeIUIoBbIX MauH. KI1T
PUHL n A https://m.edso0.ru/2e945513
bubnuorexa LIOK
71 Maxkcumansaoe 3aauenne KITJ1. Iukin Kapro
A1 p https://m.edsoo.ru/fe3857b9
bubnunoreka LIOK
12 Pemenne 3agau
a https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHE ACIIEKTHI UCIIOJIB30BaHUS
73 TEIUIOBLIX ABUrarenei. TermioBoe 3arpsi3sHeEHNE bubmorexa HOK
. ' P https://m.eds00.ru/9867aaa7
OKpY>KaroIIel cpebl
butmmoreka [JOK
74 Pemenne 3ama
HHCHHE 3a/1ad https://m.edso0.ru/c8c70432
75 O00011IeHNE U CHCTEMATU3AlMs 3HAHUH 110 bubmmoreka [IOK
teme "Tepmoannamuka. TerioBbie MarHb!" https://m.edsoo.ru/28d62b3f
76 KonTponbHas pabota o Teme bubanoreka [HOK
"TepmonuHamuka. TeraoBbsie MalTuHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBanue u koHAeHCanus. Mcmapenue
77 U KuneHue. Y gejibHas TemIoTa bubnnorexa HOK
) https://m.eds00.ru/6f8e6777
napooOpa3oBaHus
HachsliieHHbIE ¥ HEHACHIIIICHHBIE MTApPHI.
KauecTBeHHas 3aBUCHUMOCTD INIOTHOCTH H
butmmoreka [IOK
78 JABJICHUS HACBIIIEHHOTO T1apa OT

TEMIIEPATYPhl, UX HE3aBHCUMOCTb OT 00BbEMa
HACBIIICHHOTO Napa. 3aBUCUMOCTh

https://m.edsoo.ru/f5c17d02
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TEMIICPATYPhI KUIICHUA OT JaBJICHUSA B
KHUIKOCTH

79 BnaxHocTh Bo3yxa. AOCOMIOTHAS U bubmmoreka [JOK
OTHOCUTEJIbHAS BIAKHOCTh https://m.edso0o.ru/30ebbb79
bubmmoreka [JOK
80 P
etiee sazat https://m.edso00.ru/18e95ff3
81 TBépnoe Teno. Kpuctammmaeckue u amophHbBIE bubmoreka [JOK
Tena. AHU30TPOIHUS CBOMCTB KPUCTAILIOB https://m.edsoo.ru/20a88a03
82 [InaBnenue u kpucTayM3anus. Y geabHast Bu6mmoreka [IOK
TerioTa rasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpIOTO Tena. PacTsokenue u
83 cxarue. Cueur. Momyns FOura. [pexen bubmmorexa [IOK
' ' Y P https://m.edsoo.ru/dalaab10
yIpyrux nedopmanuii
TemnoBoe pacliupeHue KUIKOCTEH U TBEPABIX
P P vp bubnuotexa [IOK
84 TeJ. AHTAPMOHH3M TEIUIOBBIX KOJIeOaHUN
https://m.edsoo.ru/7ba5edf2
YaCTHII BEIIECTBA
85 IIpeoOpa3oBanue 3HEpruu B Ga3oBbIX bubanoreka [IOK
nepexoaax https://m.eds00.ru/97a0672f
bubmmoreka [IOK
86 y 0
PABHCHYC TCIIOROTO hanarca https://m.edsoo.ru/ab1521fb
bub6mmoreka [IOK
87 Pemrenune 3amau
A https://m.edsoo.ru/8ab7f40d
IToBepxHOCTHOE HaTspKeHUE. KanmuigpHbie
88 siByieHus. JlaBieHue noj MCKpUBJICHHON bubmorera HOK
’ P https://m.edso0.ru/b42f1f97
MMOBEPXHOCTHIO kuakocTH. ®opmyma Jlamnaca
O06001IeHNe U CUCTeMAaTH3aIUs 3HAHUH 110
89 TeMe "Arperarasle COCTOSHUS BEIIESCTBA Bubmiorexa OK
P B ' https://m.eds00.ru/0b52575¢
da3oBble IEPEXOIbI
90 Kontponbnas pabota no Teme "ArperatHsie Bu6mmoreka [IOK

cocTosiHUA BellecTBa. Pa3oBbie Nepexo bl

https://m.edsoo.ru/7dc2a739
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DneKkTpu3anus Tel U e€ MPOosIBICHMUSL.
Dnexktpudeckuit 3apsij. JBa Buna

bubmmoreka [JOK

o1 BJIEKTPUUECKUX 3apsA10B. [IpoBOIHUKH, https://m.edsoo.ru/1aff445f
JUBJICKTPUKH U TIOYTTPOBOHHUKH

92 DneMeHTapHBIN ANEKTPUUECKUM 3apsl. 3aKOH bubnunoreka [JOK
COXpaHEHUs IEKTPUUECKOro 3apsiia https://m.edsoo.ru/f49afd24

93 BzanMopeiicTBue 3apsaaoB. TodedHbIe 3apsIb. bubmmoreka [JOK
3akoH Kynona https://m.eds00.ru/445b7746

bubnmoreka IJOK

94 Pemenwne 3amaua https://m.edsoo.ru/6b87ec5a

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

95 Onextpudeckoe mone. Ero nefictBue Ha bu6mmoreka [IOK
JJIEKTPUUECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 311€KTPUYECKOrO IOJIS.

96 [IpoOHsIii 3apsy. JInHUM HAIPSHKEHHOCTH bu6imoreka [IOK
aNeKTpudeckoro nomust. OqHoOpogHOE https://m.edso0.ru/3dac6957
JNEKTPUIECKOE ToJIe

97 [ToTeHIMaTBHOCTD AIEKTPOCTATUIECKOTO TIOJIS. bubnuotexa [JOK
PasHocTh MOTEHIIMANOB U HAIIPSDKEHUE https://m.eds00.ru/80021447
[lorennmanpHas >HepPrys 3apsa B

98 aNeKTpocTaTudeckoM nose. [lorenman bubmorexa LOK

https://m.edsoo.ru/af5fa389
AIEKTPOCTATHICCKOTO TIOJIS

99 CBs13b HaNIPSHKEHHOCTH TTOJISL U PA3HOCTH bubnmnoreka [IOK
MOTEHLUMAJIOB IS DJIEKTPOCTATUYECKOr O MOJIS https://m.edsoo.ru/df7a6838

100 [IpyHIHKI Cynepno3uuu 3NEKTPHUUECKUX Bbu6imoreka LIOK
roneu https://m.edsoo.ru/Ocfe4a6e

bu6mmoreka IJOK

101 Pemmenne sazas https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [loxe paBHOMEpHO bubanoreka [HOK

3apsOKEHHON Cdephl

https://m.edsoo.ru/b297b5c3
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[Tose paBHOMEPHO 3apsHKEHHOTO 110 00BEMY

103 mapa. [Tone paBHOMEpPHO 3apsKECHHOMN bubmmorexa HOK
pa. P P P https://m.edsoo.ru/f7a665ee
OCCKOHETHOM TIOCKOCTH
104 [IpoBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE. bubaunoreka [JOK
VYcnoBue paBHOBECHS 3apsA 0B https://m.edsoo.ru/32405eab
105 JM3neKTpUKY U OTYTIPOBOAHUKH B Bu6mmoreka LIOK
3JIEKTPOCTATUYECKOM TI0JIE https://m.edsoo.ru/060ebab5
Konpgencarop. D1ekTpoéMKOCTb
106 KOHJIIeHCaTOpa. DIEKTPOEMKOCTD IIOCKOTO bubmorexa [JOK
A pa. ™ https://m.edso00.ru/845b4f73
KOHJICHCAaTOpa
107 [TapannensHOE COeAUHCHNE KOHIEHCATOPOB bubmorexa HOK
P A A P https://m.edsoo.ru/d11e8ce?
108 ITocnenoBaTenbHOE COSAUHEHNE bubmuorexa LIOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOr0 KOHeHcaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bub6mmoreka [IOK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
https://m.edso00.ru/27434040
111 JIBrxenue 3apsiKeHHOM YacTHITHI B bubmmoreka [IOK
OJTHOPOJHOM 3JIEKTPUUYECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06001eHNe U CUCTeMAaTU3alus 3HAHWH 110 bubnmnoreka [HOK
Teme "DnekTpuieckoe mnosue" https://m.eds00.ru/5752603f
114 Konrtponbhas pabora o Teme bubanoreka [HOK
"DnexTpudeckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [locTosSHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAaHMS MTOCTOSHHOTO 3JIEKTPUUYECKOTO bubmorexa HOK
y P https://m.eds00.ru/233311b5
TOKa
116 Hcrounnku Toka. Hanpspxenue n 31C bubmmorexa [JOK

https://m.edso0.ru/0839a115
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3akon OMa 1715 yJacTKa Lenu. DJIEeKTPHUECKOe

bubmmorexa [IOK

117
COINIPOTUBJIEHNE https://m.edsoo.ru/f14f251e
3aBUCHMOCTH CONPOTHBIICHUS OHOPOIHOTO
118 MIPOBOTHHKA OT errc)) JIAHBI 1 HJ'II(; 5 If bubmmorexa [JOK
POBOA g tma https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CCUCHHUS
119 VY aensHOE COMpOTUBIICHHUE BellecTBa. Pemenue bubnunoreka [JOK
3ama4y https://m.eds00.ru/437f8300
120 [locnmegoBarenbHOE, MapaieabHOE, bubnmoreka IJOK
CMEIIAHHOE COEINHEHUE IPOBOIHUKOB https://m.eds00.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX NMEKTPHUECKUX LEMEH. Bu6mmoreka [IOK
[IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnuorexa LIOK
122 P
CUICHHE 3311 https://m.edso00.ru/3881b469
123 Pabora anextpuueckoro Toka. 3akoH Jxoys bubnuorexa LIOK
—Jlenua https://m.edso0.ru/a3605c5¢
butmmoreka [JOK
124 P
CHicHHe sakat https://m.eds00.ru/6761bf0f
195 MomHocTb 1eKTprYecKoro Toka. Temtosas bub6imoreka [IOK
MOILHOCTb, BBIJEIAEMAs HA PE3UCTOPE https://m.eds00.ru/99750a6f
butmmoreka [IOK
12 P
6 crierHe sazad https://m.edsoo.ru/eb72fc24
197 OJ1C u BHyTpeHHEE COIPOTUBRIICHUE bubmmnoreka [HOK
HWCTOYHWKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa /115t TOJTHOH (3aMKHYTOM) bubmmorexa [[OK
3JIEKTPUUECKOH Lenn https://m.edsoo.ru/221f40fb
bub6mmoreka [JOK
129 P
cHierHe sazad https://m.edso00.ru/3580b679
bub6mmoreka [JOK
130 M
OHIHOCTL HETORHia Toka https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambIkanue brbamorexa LIOK

https://m.edso0.ru/546f5632
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bubmmoreka [IOK

132 K
OHJICHCATOP B IETH ITOCTOSTHHOTO TOKA htts://m.edsoo.ru/35368f3e
bubmmoreka [JOK
133 P
CHICHHE sa1at https://m.edso00.ru/4410cef0
134 Pemrenne 3amad o teme "IlocTOSTHHBIH bubmmoreka [IOK
3NEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3anay no teme "TlocTosTHHBINM bubaunoreka [JOK
JNEKTPUIECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amad mo teme "IlocToOSTHHEIN bubmmoreka [IOK
3IEKTPUYECKHUM TOK" https://m.edsoo.ru/eb5d4687
137 O06001eHne 1 cUCTeMaTH3aIus 3HAHHH 110 Bbubanoreka [JOK
teme "[1oCTOSIHHBIN 3MIeKTpUIeCKUid TOK" https://m.edsoo.ru/bfd7a050
138 Konrtponbhas padota o Teme "llocTosHHBIIH bu6mmoreka [IOK
3IEKTPUYECKHUM TOK" https://m.edsoo.ru/1885ddf1
DeKTprUIecKas MMPOBOIUMOCTD Pa3THIHBIX
139 BE eng DJ1eKT quafm‘/i TOK BpMeTa.HJIaX bubmorexa HOK
m ’ P ’ https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DNEKTPUYECKHUI TOK B paCTBOPaX U pacIuiaBax
140 3JeKTpOoauTOB. 3aKoHbl Dapanes A bubmorexa HOK
p ’ paest &t https://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
bub6mmoreka [IOK
141 2 5 i
JICKTPHACCIAII TOK B fasax. Lutasma https://m.eds00.ru/92d92f76
142 DNEeKTpUIEeCKUil TOK B Bakyyme. BakyymHubie bubmuoreka [IOK
pUOOPHI https://m.edsoo.ru/2E+160
143 DJIEKTPUIECKUM TOK B TTOJTYITPOBOHUKAX bubmorexa HOK
P YTpOBOA https://m.edsoo.ru/ab61c660
bu6mmoreka IJOK
144 II 0
OIYHPOBOAHMKOBEIE HPHOOPE! https://m.eds00.ru/83622200
Ou3HYECKH MPaAKTUKYM TT0 TeMme "M3mepenne
bubmmoreka [JOK
145 CHJIBI TOKA U HANPSKEHUSA B LIEMIH TOCTOSIHHOTO

TOKa IIpH MOMOIIH aHAJIOT'OBBIX U LIPI(i)pOBI:IX

https://m.edsoo.ru/5643ea56
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HU3MEpPUTENBHBIX TPUOOPOB" WK "3HAKOMCTBO
¢ uugpoBoii tabopaTopuei mo Qusuke.
[Ipumeps! nu3mepenust GU3NIECKUX BETUINH
MPU TIOMOLIH KOMITBIOTEPHBIX JaTYMKOB"

146

147

148

149

dusuueckuil MpakTUKyM 1o Teme "H3yuenue
HEPABHOMEPHOTO IBHKEHHUS C LIEIIBIO
olpesieNIeHNsI MTHOBEHHOM cKopocTH"

®uznyeckuil mpakTUKyM 1o teme "M3mepeHue
YCKOPEHMS U IIPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIIOHHON
mrockoctn" uiun "MccnegoBanne 3aBUCUMOCTH
IyTH OT BPEMEHH MIPH PABHOYCKOPEHHOM
nBIKeHun"

®uznueckuil mpakTUKyM 1o teme "M3mepeHue
YCKOpPEHUS CBOOOTHOTO MaJACHUA" WU
"U3y4eHne nBIKEHUS Tela, OPOIIEHHOTO
TOPU30HTAIBHO"

duzuveckuii MpakTUKyM 1o Teme "M3yuenue
JIBIDKEHUS TEJa 10 OKPYKHOCTH C TIOCTOSIHHOMN
o MOZyJII0 ckopocThio" miu "VccnenoBanue
3aBUCUMOCTH TIEPHOIa 00paIeHus
KOHHYECKOTO MasTHHKA OT €ro rmapaMeTpoB"

bubmmoreka [IOK
https://m.edsoo.ru/f6292f5f

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

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

bubmmoreka [IOK
https://m.edsoo.ru/bcf53514

150

151

®dusndeckuil pakTUKyM 1o Teme "M3mepenue
PaBHOJICHCTBYIOLIEHN CHIIBI IIPY ABMIKEHUU
OpycKa 10 HaKJIOHHOH TUIOCKOCTH" WK
"[IpoBepka TUIIOTE3BI O HE3AaBUCUMOCTH
BpPEMEHU JIBXKEHUSI OpycKa 10 HAKIIOHHOM
IJIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €ro
Macchl”

®usnvecKkuil MPakTUKYM IO TEME
"HccnenoBadme 3aBUCUMOCTH CHJT YIIPYTOCTH,

bu6mmoreka IJOK
https://m.edsoo.ru/0b34db84

bubmmoreka [JOK
https://m.edsoo.ru/b55b81al
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BO3HUKAIOIIUX B MIPYKUHE U PE3HHOBOM
oOpasiie, oT ux nedopmarun’ wim "M3ydenue
JBVKCHHS CUCTEMBI TeJl, CBA3aHHBIX HUTHIO,
MEPEKUHYTON Yepe3 JNErkuii 0J0K"

152

dusndeckuil mpakTUKyM 1o Teme "M3mepenue
Kod(UITHeHTa TPEHHUS TI0 BEIMINHE YTIOBOTO
koaduumenta 3aBucumoct Frp(N)" uim
"UccnenoBanue ABMKEHUS OpyCcKa 1Mo
HAKJIOHHOMH IJIOCKOCTH € TIEPEMEHHBIM
koddunmentom Tpenus" win "UzyueHue
JBIKEHUS Ipy3a Ha Bajly ¢ TpEHHEM"

bubnmoreka IJOK
https://m.edsoo.ru/b83b1607

153

154

Ou3HYECKU MPAKTUKYM [0 TEME
"UccnenoBanue yciaoBUil paBHOBECUS
TBEPIOTO TeJa, UMEIOIIETO OCh BpalleHUs" Win
"KoHcTpyrpoBaHUE KPOHILUTEHHOB U pacyéT
cu ynpyroctu" win "H3yuenue
YCTOWUYMBOCTH TBEPJIOTO TEJIA, UMEIOLLETO
IJI0ILaIb OMOpPHI"

®uznueckuil mpakTUKyM 1o teme "M3mepeHue
HMMITyJIbCa TeJia 110 TOPMO3HOMY MyTH" WIIH
"M3mepeHue Cuilbl TAru, CKOPOCTH MOJIETN
AIEKTPOMOOWIIS U MOIITHOCTH CHJIBI TSTH'" WK
"CpaBHEHHE U3MEHEHNS UMITYJIbCa TENIa C
uMIynbcoM cuibl" unu "HccnenoBanue
COXpPaHEHUS UMITYJIbCa TIPH YIIPYTOM
B3aumozeiicteun" win "N3mepenue
KMHETUYECKON SHEPTHUHU Tela 10 TOPMO3HOMY
myTH"

bubnunoreka LIOK
https://m.edsoo.ru/4a04f4f7

butmmoreka [IOK
https://m.edsoo.ru/856fb28e

155

Ou3uvecKuii MpakTUKyM 1o Teme "M3ydenue
H30TEPMHUYECKOTO Tpolecca (PeKOMEHI0BaHO
HCIIONTh30BaHuUe UG POBOH Taboparopun)" win
"N3y4yeHne n30XopHOTo npolecca’ min

butmmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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"Uzyuenue n3zobapHOTro nporiecca’ uiu
"IIpoBepka ypaBHEHHUS COCTOSIHUS"

156

157

dusndeckuil pakTUKyM 1o Teme "M3mepenue
yaensHOU Termoémkoctu" win "MccnenoBanre
Mpoliiecca OCThIBaHUS BEIIecTBa" WU
"UccnenoBanue amradaTHOTO mporecca’ Wim
"N3y4yeHre B3aMOCBSI3U S3HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEeMIIEpaTypPhl KUIIEHUS KUIKOCTEH"

®uznyeckuil mpakTUKyM 1o teme "H3yuenue
3aKOHOMEpPHOCTEN UCTIapeHUs KUAKoCTeN" win
"N3mepenue yaenbHON TEIUIOTHI IIaBICHUS
npaa" uiny "M3yueHue cBOMCTB HACBILIEHHBIX
napoB" win "M3MepeHne abCoIOTHOM
BJI&KHOCTH BO3/yXa M OLIEHKA MacChl IIapOB B
nomeneHun". Mismepenue koddunnenta
TOBEPXHOCTHOI'O HATSAXKCHUA

bubmmoreka [IOK
https://m.edsoo.ru/2f2faa61

bubnuorexa [IOK
https://m.edsoo.ru/6bla23b5

158

DU3HYECKUN PAKTUKYM I10 TEME
"HaOuroieHue mpeBparieHrs SHeprun
3apsHKEHHOTO KOHJIEHCATOpa B SHEPTHUIO
u3nydeHus ceeroguonaa” wiu "MU3ydenue
MIPOTEKaHMUs TOKA B LEMH, COJIeprKaIien
KoHneHcaTop" win "Paciipenenenne pasHOCTH
MOTEHIMATIOB (HAIPSHKEHUS) IpU
MOCIIEZIOBATENEHOM COETMHEHUHN
KOHJIEHCATOpPOB"

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

159

du3n4ecKuil MPaKTUKYM IO TEME
"HccnemoBanue CMEIIAaHHOTO COEAUHEHUS
pesuctopos" win "U3MmepeHne yaensHOTO
COTIPOTHUBJICHHS MTPOBOJIHUKOB" WU
"WccnenoBanre 3aBUCHMOCTH CHIIBI TOKA OT
HaIPSDKEHUS JUIS JTAaMIIbl HaKaJinBaHus"

butmmoreka [IOK
https://m.edso0.ru/2b179d98
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®u3HYeCKUl PAaKTUKYM II0 TEME
"Habnronenue anextponusa" wiu "M3mepenne
3apsia OJTHOBAJICHTHOTO HOHA'" HMITH

bubmmoreka [JOK

160 "HccnenoBanne 3aBUCUMOCTH COIPOTUBIICHUSA
5 P https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPhI" WITH
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTHKU
nuona"
PesepBHblii ypok. O0001IEHNE U
P P N bubaunoreka [IOK
161 CHCTEMATH3aIMs 3HAHUH 10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
162 Pesepsuslii ypok. O6o01IeHe U Bu6mmoreka [IOK
CHCTEMAaTH3alKs 3HaHuH 110 TeMe " [{mHamuka" https://m.eds00.ru/3149956b
PesepBusblil ypok. O0001mIEHNE 1
P P o " bubnunoreka LIOK
163 cucreMaru3anus 3Haunii o reMe "Cratuka
\ https://m.edso0.ru/0f9752ac
TBEPAOro Tejia
PesepsHblii ypok. O0001IEHNE U
164 CHCTI;MaTmZEI/m 3HAHUU 110 TeMe "3aKOHBI Bubmiorexa LIOK
\ https://m.edsoo.ru/6c0df9cc
COXpaHeHI/IH B MCXaHHUKC
PesepsHblii ypok. O0001IEHNE U
165 CI/ICTI;MaTmZEHH 3gaHu# 110 TeMe "OCHOBEI Bubmorexa LIOK
. " https://m.edso00.ru/de148976
MOJICKYISIPHOKMHETHYECKOI TeOprH
PesepsHblii ypok. O00011IEHNE U
P P N bubnmnoreka [HOK
166 cHCTEMAaTU3alHs 3HAaHUN 110 TEME
" " https://m.edsoo.ru/0bcc77cl
Tepmonunamuka. TeroBbIe MaITHB
PesepsHblii ypok. O00011IEHNE U
P P o " bu6mmoreka IJOK
167 CHUCTEMaTHU3alMsl 3HaHUH 1o TeMe " ArperaTtHble
Y https://m.edsoo.ru/59ca5c91
cocTosiHus BelecTBa. Pa3oBbie MEPEX0 bl
PesepBHbIii ypok. O0001IEHNE U
P P o bu6mmoreka IJOK
168 cUCTeMAaTH3alHsI 3HAHUH 10 TEME

"DnexTpudeckoe moie"

https://m.edsoo.ru/f2381c0c
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PesepBHbiii ypok. O000IICHNE U

169 CHCTEMAaTH3alHs 3HAHUH 110 TEME
"TIoCTOSTHHBIN AICKTPHICCKHIHI TOK"
PesepBHsrii ypok. O0o0meHne u

170 cucTeMaTH3alus 3HaHui mo teMe "Toku B
pa3IMIHBIX cpemax"

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

170

16

bubmmoreka [IOK
https://m.edsoo.ru/3cae6dal

bubmmoreka [JOK
https://m.edsoo.ru/cc7681d4
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11 KJIACC

KoauuecTBo yacos DJ1eKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie  IlpakTuyeckue
n/n Bcero u3yuyeHuss  oOpa3zoBaTebHbIE
padoTsI padoThI
pecypchbl
BzaumoneiicTBre MOCTOSHHBIX MAarHUTOB B
Bu6nuoreka IJOK
1 MIPOBOJTHUKOB ¢ TOKOM. MarHuTHOE ToJIe. 1
https://m.edsoo.ru/487a8593
l'umoresa Ammepa
BekTop MmaruutHOM nHAyKUIMU. ITpuHimn
2 cyte I'I:I)OBI/II_II/II/I MarHHTH}II,IX noneﬁp JInann 1 Eubmiorexa OK
yHep . ’ https://m.edsoo.ru/4clabccb
MAarouTHOM MHAYKIIUU
3 MarsuTHOe 1oJie MPOBOIHUKA ¢ TOKOM. OmBIT 1 bubmuoreka LIOK
Opcrena https://m.edsoo.ru/d35d5262
" Bubnuoreka [IOK
4 A 1
Cuna Amriepa, e€ HarpaBJIeHHUE U MOTYIIb https://m.edsoo.ru/26d9c5ba
bubmuoreka IIOK
5 P 1
CHICHHE a7at https://m.edsoo.ru/a37a0c21
5 IIpumenenue 3akoHa AMmrepa. 1 Bubmmorexa [JOK
OJeKTpou3MepuTeNbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHna, e€ HanpaBJIeHHE U MOIYJIb.
7 I[BH)KeHI/II)e 3: H)KeHHo; YaCcTHIIBI B Hy 1 bubmmorexa LIOK
P H https://m.edsoo.ru/c97afaal
OIHOPOAHOM MAarHMuTHOM II0JIE
bubmunoreka IIOK
8 P 1
CHICHHE 3a/a https://m.edso0.ru/504e98c7
bubmunoreka LIOK
9 Pa6 JI 1
aboTa CiiHl JIopertia https://m.edsoo.ru/d518be4b
bubmunoreka IIOK
10 P 1
CHICHHE 3a/ad https://m.edso0.ru/93617bd9
11 MarsauTHoe 1noJjie B BEIIeCTRE. 1 Bubnuroreka [IOK
®eppoMarHeTUKy, napa- U JuaMarHeTUKU https://m.edso00.ru/30ff9608
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12 OCHOBHBIE CBOWCTBA ()epPPOMArHETUKOB. bubnuoreka [IOK
[Ipumenenne GpeppoMarHeTHKOB https://m.edso0.ru/0b58190a
bubmuoreka LIOK
13 P IVM "
eIeHue 3a1a4 1Mo TeMe "MarauTHoe moJjie httos://m.eds00.ru/5h55¢307
bubmuoreka LIOK
14 P "M "
eIeHue 3a1a4 1Mo TeMe "MarauTHoe moJjie https://m.edsoo.ru/41cdacsa
15 SIBneHue 3MeKTPOMarHUTHON MHAYKIIUH. bubmuoreka LIOK
IToTok BeKTOpa MarHUTHOM UHAYKLIHH https://m.edsoo.ru/b3efadcl
Bu6nmoreka IJOK
16 OJ1C
AC manyKumm https://m.edsoo.ru/48150bd8
17 3aKoH 3JIEKTPOMArHUTHON UHITYKIIUU bubnmorexa [IOK
®dapanes https://m.edsoo.ru/a6dec188
Bu6nuoreka IJOK
1 B .T o
8 HXpeBOe IeKTprudeckoe noje. Toku dyko https://m.edsoo.ru/15abe140
bubmoreka IIOK
1
9 OJ1C uHAYKINA B IBXKYIIAXCS TPOBOIHIKAX https://m.eds00.ru/0235¢¢02
bubmoreka IJOK
20 P
CHICHHE a7at https://m.edsoo.ru/4dfda618
bubmuoreka IIOK
21 II JI
PaBuro Jea https://m.edsoo.ru/bbc22726
29 WNunyktuBHOCTH. KaTyika HHAYKTUBHOCTH B Bbubnuorexa LIOK
LEIH IIOCTOSHHOI'O TOKa https://m.edsoo.ru/621eae9d
93 SBnenue camonnaykuuu. JJC Bu6mmoreka IJOK
CAMOWHIYKIIUA https://m.edsoo.ru/7ee60ca8
24 DHeprys MarHUTHOTO MOJIS KaTYIIKH C TOKOM. Bubmoreka [TOK
DIIeKTPOMarHUTHOE TI0JIe https://m.edsoo.ru/b3c0ad11
bubmunoreka IIOK
25 P
CHICHHE 3a/ad https://m.edsoo.ru/88f69d2b
26 O600mIeHNe U CUCTEMATH3AIMS 3HAHUH 10 Bubnuroreka [IOK

TeMe "DaeKTpoauHaMuKa"

https://m.edso00.ru/76484025
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97 Kontponbnas padota no teme Bubmuorexa LIOK
"OnexTpoguHamMuka" https://m.edso0.ru/8ae09b98
28 Koneb6arenbHas cucrema. CBOOOIHBIE bubmmoreka [JOK
konebanws. ["apMoHHYeCKHe KOJIeOaHmsI https://m.edsoo.ru/7c1db385
29 KunemaTuueckoe 1 TMHAMUYECKOE OIKUCAHUE bubnuoreka [IOK
Ko€e0aTenbHbIX IBWKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBoj
30 JTUHAMAYECKOTO OMUCAHMS TAPMOHUYECKHUX bubnuorexa LIOK
KoJIe0aHUI U3 WX SHEPTETHUECKOTO H https://m.eds00.ru/e3c99692
KMHEMAaTHYECKOT'0 OMUCAHMUS
N bubnuoreka [IOK
31 AMIUIHTYR ¥ pa3a konebarni https://m.edsoo.ru/7a0c439a
[Tepuon u wactoTa konedanuii. [lepron
MAaJTbIX CBOOOIHBIX KOJIEOaHHA
32 MaTeMaTndeckoro MastHuka. [lepuos bubmmorexa LIOK
N https://m.edso00.ru/e0399319
CBOOOHBIX KOJICOAHUI MTPYKHUHHOTO
MasiTHUKA
33 3aryxaromue konebanus. BeiHyXIeHHbIE Bbubnuorexa LIOK
kosiebanus. Pezonanc https://m.edsoo.ru/72e93d09
34 ABTOKOJICOaHUS bubmmorexa [JOK
https://m.edsoo.ru/6add2644
Bu6nmoreka IJOK
35 Pemienue 3anau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 Ypok-koHbpepeHus "MexaHn4ecKue bubnmnorexa [JOK
KOJIEOaHUS B MY3bIKAIBHBIX HHCTpYMeHTaX" https://m.edsoo.ru/8ef587be
37 O000I11IeHNE ¥ CUCTEeMATH3alMs 3HAHUH 110 Bbubnuroreka [IOK
Teme "Mexanndeckue Kojaeoanws" https://m.edsoo.ru/eb84182f
38 DneKTpoMarHuTHBIE KOJIeOaHusI. Bubnmnoreka [IOK

KonebarenbHbli KOHTYD

https://m.edsoo.ru/d4adabde
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®opmyna Tomcona. CBsi3b aMILTUTY B

39 3aps1a KOHJAEHCATOpa C aMIUIUTYA0M CUJIBI bubmorexa [IOK
AR A p A https://m.edsoo.ru/093f9af1
TOKa B KOJIeOaTEeTbHOM KOHTYpE
40 3aKOH COXpaHEHUS SHEPTUH B HICATHEHOM bubnuoreka [IOK
K0JIeOaTeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxaromue 3JIeKTPOMarHuTHBIE KOJICOaHNSI.
41 BrinyxaeHHbIE 3JIEKTPOMArHATHBIE bubmorexa HOK
YA P https://m.edsoo.ru/5e668619
KOJIeOaHMs
42 IIepemenHsIii Tok. Pe3uctop n koHIEHCATOp B Bubmuorexa [JOK
LIETIH IEPEMEHHOTO TOKA https://m.edso0.ru/84836152
43 Karymika "HAYKTHBHOCTH B LIENH bubnuorexa LIOK
MIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af
44 3axon Oma ISl SJIEKTPUIECKOH TIeTTH bubnuorexa LIOK
[IEPEMEHHOTI0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTE NEPEMEHHOIO TOKA.
45 AMIUIMTYTHOE U ICUCTBYIOIIEe 3HAUCHUE bubmorexa HOK
YA A o https://m.edsoo.ru/1cac6c4c
CHWUJIBI TOKa M HAIIPSDKEHUS
46 Pe3oHaHC B 3JI€KTPHUECKON LIEMH bubmorexa HOK
P . https://m.edso0.ru/087506df
bubmoreka IJOK
a7 Pewienue 3ana
HICHHE saiad https://m.edsoo.ru/a16836a4
Wneansubiif Tpancdopmatop. [Iponssonctso,
48 rnepeaaya u noTpedIeHnue NEKTPUIECKON buGnnorexa ITOK
P P P https://m.edsoo.ru/f97418ae
SHEPTUHU
9KOHOFI/I‘ICCKI/IC VCKHU ITPHU IPOU3BOACTBE
49 3JICKTPOIHE FI/II/IpK JBT . a I/IiHOJ'IL?.OB&HI/IH brbmmorexa [IOK
P Prit. BYIBTYP . https://m.edsoo.ru/a6f74d93
OJICKTPOSHEPIrUr B ITIOBCEAHEBHOU KU3HU
bubmunoreka IIOK
50 Pemienue 3ama
HICHHE saat https://m.edsoo.ru/ee6677ed
b K
51 Pemrenne 3amau nommorexa [10

https://m.edsoo.ru/7cab59f8
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59 O00011IIeHNE M CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
TeMe "DIIeKTpOMarHuTHBIC KoJieOanus" https://m.edsoo.ru/401024a9
53 Mexanuueckue BOJHbBI. XapaKTEPUCTUKU bubmmorexa [IOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYCCKHUX BOJIH bubmorexa HOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka IJOK
. X
55 3ByK. XapakTepHCTHIH 3ByKa https://m.edsoo.ru/138b6f09
56 Wudpa3Byk u ynerpa3syk. [llymosoe bubnuorexa LIOK
3arpsi3HEHUE OKPY KAIOIIEH cpebl https://m.eds00.ru/7380038f
Bu6nmoreka IJOK
7 P
> clietHe salat https://m.edsoo.ru/cfd918bf
58 ONeKTpOMarHuTHBIE BOJHBI. M3nydeHne Bubmmoreka LJOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus 3IeKTPOMarHUTHBIX BoJH. CBOWCTBA Bubmuorexa [JOK
ANEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3MeKTpOMarHUTHBIX BOJIH.
60 [IpuMmeHeHre 3NIeKTPOMArHUTHBIX BOJH B bubmorexa LIOK
P P https://m.edsoo.ru/49belfe
TEXHHUKE U OBITY
[TpuHIUIIBI PAIUOCBI3U U TEICBHICHUS.
61 Peltj I/IOJIOKaupHsI DJIeKTPOMarHUTHOE bubmmorexa [JOK
8 ' TPOME https://m.eds00.ru/9f96f1f8
3arpsi3HEHUE OKPYKAKOIIEH Cpebl
62 Kontposbnas padota o teme "Konedanus n Bubmoreka [TOK
BOJIHBI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aK0oH PSIMOJIMHEHHOTO bubnmnorexa [JOK
pacrpocTpaHeHus CBETa https://m.edsoo.ru/f9566406
64 Pemienue 3anay Ha mpUMEHEHUE 3aKOHA bubnmnorexa [JOK
MPSIMOJIMHEWHOTO PACIIPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Orpakenue cBeta. [Imockoe 3epkaio. Bbubmoreka [TOK

Cdepudaeckoe 3epkaiio

https://m.edsoo.ru/a005d2bb
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IIpenomiienue cBeta. AGCOMIOTHBIN U
OTHOCUTEIBHBIN MMOKa3aTeNb MPEIOMIICHHUS.

66 [MomHOE BHYTpEeHHEE OTpaKEHHE. bubmmorexa [IOK
[IpenenbHBIH yroi MoJIHOr0 BHYTPEHHETO hitps://m.edsoo.ru/bczesscd
OTpakeHHUs

67 Pemrenne 3amay Ha mprMeHEHNE 3aKOHOB bubmmorexa [IOK
OTpayKEHUS U NPEIOMIICHHUS CBETA https://m.edso0.ru/49d830a9

68 Xon mydeii B mpu3me. Jlucriepcus cBera. Bubmmorexa [JOK
CroxxHbIl cocTaB Oeoro ceeta. LBeT https://m.edsoo.ru/d8elc3be

69 JIunzpl. okycHOE pacCTOSHUE W ONITHYECKAS bubnmorexa [IOK
CHWJIA JIMH3BI https://m.eds00.ru/60441359

70 ITocTpoenne n300paskeHUi B TMH3aX U UX bubnuorexa LIOK
cucTeMax. Y BeJIMYEHUE JINH3bI https://m.edsoo.ru/bb53b1d5

71 Pemienue 3amay Ha mocTpoeHue bubnuoreka [IOK
M300pakKeHUH, MTOTy4aeMbIX C IIOMOIIBIO JIMH3 https://m.edsoo.ru/5a868f09

72 I'ma3 kak onTudeckas cucrema bubmorexa LIOK

https://m.edsoo.ru/ecd480a2

73 Pemenue 3apau. [Ipenensl npuMeHUMOCTH bubnmorexa [IOK
TEOMETPUUYECKON ONTUKH https://m.edsoo.ru/cd174a10

74 CxopocTh CBETa U METOBI €€ U3MEPEHUS bubmmorexa LIOK

https://m.edsoo.ru/f32aab06
bubnmnorexa [JOK

7 Jlucniepens ceeta https://m.edsoc])_.[ru/lelﬁcc6e

Bubmoreka [TOK

76 Hurepgepenuns caera https://m.edsocl).lru/5f00c638

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHSA Bbubmuorexa LIOK
HaOJII0IeHUsI MAKCUMYMOB 1 MUHIMYMOB https://m.edsoo.ru/c6416d48

bubnmnorexa [JOK

8 Penterme sajas https://m.edsogru/3061de2b

79 [Ipumenenue uaTepdepeHn buomiorexa LIOK

https://m.edsoo.ru/668edbc8
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bubmuoreka LIOK

80
Jlnpaiciuns ceera https://m.edsoo.ru/12ed04b5
81 JudpakumonHas pemeérka. Y ciIoBHe bubnuoreka [JOK
HaOJIr0IeHNS TTIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
bubmuoreka LIOK
82 P
CHicHHe 3anat https://m.edsoo.ru/d58c411a
83 ITonepeynocTh cBeTOBBIX BOMH. [Tonspu3arus bubmuoreka LIOK
cBeTa https://m.edsoo.ru/e9890fe9
Bu6nmoreka IJOK
84 P
CHicHHe salad https://m.edsoo.ru/c56¢8158
85 CBeTOBBIC SIBIICHUS B TIPUPOC bubmmorexa LIOK
PHpOL https://m.edsoo.ru/0b36363d
86 O6001IeHNe U CHCTEMAaTH3aI|s 3HAHUH 10 bubmoreka [JOK
teme "OnTuka" https://m.edsoo.ru/8al4748b
bubmoreka IIOK
7 K
8 OHTpOJIbHas paboTa 1mo Teme «OnTHKa» httos://m.edsoo.ru/82315dd4
I'paHuUIBI IPUMEHUMOCTH KJIACCUIECKON
88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH 1 bubmorexa LIOK
’ P https://m.edsoo.ru/c9bd77ch
MIPUHIIMIT OTHOCUTEIBHOCTH
89 [ToctynaTel cienuaabHON TEOPUU Bu6nuoreka IJOK
OTHOCHTEIBLHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCcTBEHHO-BPEMEHHOM HHTEPBAJ.
IIpeobpaszoBanus Jlopenua. Yciosue
90 MPUIUHHOCTH. OTHOCHUTEIIEHOCTh bubmmorexa [IOK
p | https://m.eds00.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHHe BPEMEHU U
COKPAIICHHUE JJTUHBI
o1 DHEprust ¥ UMIYJILC PEISITUBUCTCKON Bbubnuroreka [IOK
YaCTHUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacCCHI C PHEPIUEH U UMITYJILCOM Bubnmoreka [IOK

pGHHTHBHCTCKOﬁ qacCTUIbI. BHepI‘I/IH IIOKOs

https://m.edsoo.ru/b6258ffa
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bubmuoreka LIOK

93 P
ABHOBECHOE TEIIOBOE M3ITyUeHIE htts://m.edsoo.ru/f54035a5
bu6nmoreka IJOK
4 B
9 3axom cmemenns Bura https://m.edsoo.ru/1c5ff752
bu6nmoreka IJOK
T M. I1 . D
95 HUIOoTEe3a JIaHKa O kBaHTax. POTOHEI httos://m.edsoo.ru/a5Ha218
bu6nmoreka IJOK
% Jueprus u MMITYIRC poTora https://m.edsoo.ru/7fb307ec
97 ®oroarddext. Ompith A. I'. CTonerosa. bubnuorexa LIOK
3axonsl poTorddexra https://m.edsoo.ru/8c68e5b9
98 YpaBHenue DiHmTelHa 11 GoToIhEKTa. Bubmmoreka LOK
"Kpacnas rpanuna” gotosddexra https://m.edsoo.ru/01ef4556
bubmuoreka LIOK
99 .0 I1. H. JIe6
Hlanerie cBeTa. OmbITel coenena https://m.edsoo.ru/64b4f966
bubmuoreka IIOK
100 B 7
O/THOBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bomansl ne bpoinns. /UinHa BoaHEL Ae bpoiis
101 i1 aSMeHLI cﬁinacmﬁomﬂnsa I/II/II[ ’ bubmorexa I1OK
p p . H https://m.edsoo.ru/5df8bafl
JIBIKYIIEHCS YaCTUIIBI
bubmoreka IJOK
102 K - 7
0 OPTYCKYIAPHOBOTHOBOM JyaIH3M https://m.edso0.ru/8ccab62a
Bu6nmoreka IJOK
1
03 Jubpakiiust 3JIeKTPOHOB Ha KpUCTaJlIax httos://m.edsoo.ru/30dbalse
Crenuduka U3MEpEHU B MUKPOMHPE.
104 COOI";“IH(()b]_HeHI/IH HeIc)m e eJ'IéHH(fCTef/ip bubmorexa HOK
. pel https://m.edso00.ru/65783dec
I'eitzenOepra
bubmunoreka IIOK
105 P
ClIeHHE rpaduHecKuX 3a1ad https://m.edsoo.ru/e70195bd
106 Pemenune pacuéTHeIx 3a1a4 buomiorexa [IOK

https://m.edsoo.ru/ee9b3182
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107 Kontponbnas padota no temam: "OCHOBBI Bubmuorexa LIOK
CTO", "KopmyckynapHO-BOTHOBOM Tyanu3m" https://m.edsoo.ru/c3de891a
108 OIBITHI IO UCCIEIOBAHUIO CTPOCHUS aTOMA. bubmmorexa [IOK
IInanerapras Momens atoMa Pesepdopna https://m.edso00.ru/312b750a
bu6nmoreka IJOK
109 Hoctynatst bopa https://m.edsoo.ru/404dfada
110 Buner criektpoB. CriekTp ypoBHEH SHEPTHH bubmmorexa [IOK
aToma BOJOopoja https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHY)KJICHHOE U3TyYCHUE bubmuoreka LIOK
CBETa https://m.edsoo.ru/f945d85¢c
bubmuoreka LIOK
112 Masep https://m.edsoo.ru/2288a0c4
Hyknonnast moniens siapa ['eiizenbepra-
113 I/I]};aHeHKO. 3apsgu MaECOBOC qncn(r)) Aapa. bubmmorexa LIOK
https://m.edsoo.ru/34ada5de
H3oTonsl. PagyoakTHBHOCTH
3aKoH paJnoaKTUBHOTO pacnana. CBoiicTBa
114 MOHU3UPYIOILEro U3nydeHus. Bnusnue Bbubnuorexa LIOK
PaIMOaKTUBHOCTHU Ha KUBbIC OPTaHU3MBL. https://m.edsoo.ru/aab98bef
Ho3umerpus
OHeprust CBs3M HYKJIOHOB B sizipe. SlnepHbie
cuibl. Jledext macch saapa. SnepHeie
115 peaxuuu. SAnepusie peaktopsl. [Ipobiaemsr Bubmoreka [JOK
YIOPABJISIEMOTO TEPMOSIAEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
OKOJIOrn4ecKue acleKThl pa3BUTHUS SIEPHOU
JHEPIreTUKU
MeTo/IpI peTUCTpPAIlUH U UCCIIEIOBAHMUS
3J1eMeHTa[3me yactuil. OyHaaMeHTabHbIe Bu6morexa LOK
116 B3auMoielcTBus. baproHbl, ME30HBI U

nenTtoubl. [IpencraBnenue o CtanmapTHOU
Mozenu. KBapk-rimooHHast MOJENb aIpOHOB

https://m.edsoo.ru/1ac08a5b
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®usuka 3a npenenamu CTaHIapTHON MOJIEITH.

117 Téwmnas Matepus v TEMHAs SHEPTHUS bubmmorexa [IOK
P N P, https://m.edso0.ru/c026fd37
EnuncTBo duszndeckoii kKapTHHBI MUApa

118 DTarsl pa3BUTHS aCTPOHOMUH. 3HAUYECHUE bubnuoreka [IOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMEeHUMOCTH 3aKOHOB (DU3UKHU IS

119 0OBSICHEHHSI IIPUPOJTEI KOCMHYECKUX bubmmorexa [IOK
00BeKTOB. METOIBI aCTPOHOMHYECKUAX https://m.eds00.ru/39c44028
HCCIIEIOBAaHUI
CoBpEeMEHHBIC ONTHYECKUE TEICCKOIIBI,

120 aJIMOTEIIECKOTBI, BHEaTMOC(epHas bubmorexa LIOK
P ’ P https://m.edsoo.ru/4877aale
aCTPOHOMHUS

121 Bup 38é3mH0ro HeOa. Co3Be3nus, IpKUe bubnuoreka [IOK
3BE3/IbI, IIJIAHETHI, MX BUAUMOC JIBIKCHHC https://m.edsoo.ru/aac588eb
Conneunas cucrema. Comnre. ComHedHas

122 aKTUBHOCTE. McTounuk >Heprun CoiHIa U buGnorexa IOK

) ' P https://m.eds00.ru/22748eb4
3BE3N
3BE3/1bI, KX OCHOBHBIE XapaKTEPUCTHKH.
123 JnarpamMma "crieKTpaibHBIN KIacc — bubmmorexa [JOK
p . P https://m.eds00.ru/42169944
CBETHMOCTH
124 3Be3/1bI TTIABHOM MOCIIEI0BATEILHOCTH bubmmorexa [IOK
A A https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE

125 MIPEJICTABIEHUS O IPOUCXOKICHUH U Bubmoreka [JOK
sBorronu CoHIA U 3BE3. DTaIbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]]

126 Mieunsiii I[lyte — Hama ["anaktuka. Tumst Bubmoreka [TOK
rajgakTukK. YEpHbIE IBIPHI B sIpax rajlakTUK https://m.edsoo.ru/7cd10a0a
Bceenennas. Pacmupenne Beenennoit. 3akoH Bu6 OK

nOIMOTEKA

127 Xab6b6ma. Teopust bonbIioro B3phiBa. 1

PenukroBoe uznyueHue

https://m.edsoo.ru/3dbdf0d2
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128 MacmraGHast cTpykTypa Beenennoi. Bubmuorexa LIOK
MeraranakTuka https://m.edsoo.ru/ce234633
bubmuoreka LIOK
129 Hepeménnsie mpoOiieMbl aCTpOHOMHHU
P P P https://m.edsoo.ru/d37d9ffe
Ou3nyecKuii NPaKTUKYM 10 TeMe
"HccnenoBaHue MarHUTHOTO MOJIS
130 MMOCTOSHHBIX MarHuToB" unu "HcciegoBanue bubmuoreka LIOK
CBOMCTB (heppOMarHeTUKOB" WK https://m.edso00.ru/67361aef
"HccnenoBanne AeHCTBUS IOCTOSTHHOTO
MarHura Ha pamKy ¢ TOKOM"
DU3HYECKUN PAKTUKYM I10 TEME
"U3smepenue cunpl Amnepa” uinu "M3yueHue
" bubmoreka [JOK
131 3aBHCHMOCTH CHJIBI AMIIEpa OT CHJIBI TOKa
" . https://m.edsoo.ru/fcae91e9
w "OnpeneneHrie MArHUTHOW MHAYKIUU Ha
OCHOBE M3MepeHus cuiibl Amnepa"
DuU3NYECKUM IPAKTUKYM [0 TEME
"HccnenoBanue SBICHUS AIEKTPOMArHUTHOM
132 A " " P https://m.edso0.ru/c36658da
uHaykun" win "OnpezaenaeHue HHAYKIHNA
BUXPEBOr0 MarHUTHOT'O MoJs"
DuU3NYECKUM IPAKTUKYM [0 TEME
133 "UccnenoBanue SBICHUS] CAMOUHIYKITHH" Bu6nuoreka IJOK
i "COopKa MOJIeNH 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fh6391
reneparopa"
DU3HYECKUM IPAKTUKYM 110 TEME
134 "M3mMepeHue neproia cBOOOIHBIX KOIeOaHnit Bubmiorexa OK
P P " https://m.eds00.ru/5d159d35
HUTSHOTO U NMPYXKMHHOT'O MasiTHUKOB
®u3n4ecKUil MPaKTUKYM TI0 TEME
135 "IIpeoOpa3oBaHKE SHEPTUH B IPYKUHHOM bubmmorexa [IOK
beodp " P by https://m.edsoo.ru/a28026bd
MasiTHUKE
136 ®uU3NYEeCKUil MPaKTUKYM II0 TEME Bubmuoreka LHOK

"HccaenoBanne NEpeMEHHOIO TOKa Yepe3

https://m.edso0.ru/89dc2d90
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MOCIIEI0BATENIBHO COEANHEHHBIE
KOHJIGHCATOp, KaTyIIKy U pe3ucTop"” Uin
"UccnenoBanre pabOThl HCTOYHUKOB CBETA B
L[N MePEMEHHOT0 ToKa"

137 ®uzndecKkuil MpakTUKyM 1o Teme "M3yuenue Bubmuorexa LIOK
MapaMeTpoB 3BYKOBOW BOJTHBI" https://m.edso0o.ru/b100661a
DuU3HYECKUM IPAKTUKYM [0 TEME

138 "N3MepeHue moKa3aTels IpelIoMICHHS Bubmmorexa [JOK
crexina" win "Ilomyuenue n3o00paxxeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IUIOCKOTO 3€pKajia v JTUH3BI"

DuU3HYECKUM IPAKTUKYM [0 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
bubmuoreka LIOK
139 paccTosHUS OT BellecTBa (Ha mpuMepe
" " https://m.edso0.ru/b879fh3f
Kuakux uH3)" win "U3Meperne GoKycHOTO
PaccTOSHUS pacCEeUBAIOIINX JTUH3"
DU3HUECKUN IPAKTUKYM I10 TEME
" Bubnuoreka [IOK
140 Hab6monenue mudpakimm, nHTEpHEpPEHIINU
\ https://m.edsoo.ru/8b7ac737
U TIOJISIPU3alluH CBETa
DU3HYECKUN IPAKTUKYM 110 TEME
"Onpeenenre UMITyJIbca U SHEPTUU
bubmuoreka LIOK
141 PENATUBUCTCKUX YacTHll (110 Gororpadusim
https://m.eds00.ru/63756¢47
TPEKOB 3apsHKEHHBIX YaCTHUIl B MATHUTHOM
noJse)"
®u3n4ecKUil MPaKTUKYM IO TEME
"N3mepenue nocrossHHOM [1naHka Ha ocHOBe
142 uccienoanus Gorodddexra” nim bubmmorexa [IOK
" https://m.edsoo.ru/eb916f82
HUccnenoBanne 3aBUCUMOCTH CHIIBI TOKa
gepe3 CBETOAMOJ OT HAIIPSDKCHHS"
143 OU3NIECKHUIA MPAKTUKYM TI0 TEME Bubmoreka [JOK

"UccnenoBanue CIIeKTpa pa3peskeHHOTO

https://m.edsoo.ru/ec651eb8
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aTOMapHOT'0 BOJIOPO/a U U3MEPEHUE
noctosiHHOM Punbepra"

144

145

146

Ou3nyecKuii NPaKTUKYM 10 TeMe
"UccnenoBanre paguoakKTHBHOTO (OHA C
UCIOJB30BaHueM Jo3uMerpa” win "U3ydenue
HOIJIOLIEHUS OeTa-4acTUll amfoMUHIEM"

DuU3HYECKUM IPAKTUKYM [0 TEME
"HaOmroaenus 38€34HOr0 Heba
HEBOOPYKEHHBIM TJ1a30M C HCII0JIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKESHAN IS
oTpeeIICHUS MOJIOKECHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3aust CEBEPHOTO MONYIIAPHS U IPKUE
3BE3p1" K "HaOnroneHus B TeIeCKOI
JIyHBI, TUTaHET, TYMAHHOCTEH U 3BE3THBIX
cKoIIeHui"

O0o0061ienne U cucTeEMaTH3aus 3HaHui. Poin
(hM3MKHU U ACTPOHOMHUHU B SKOHOMUYECCKOM,
TEXHOJIOTHYSCKON, COIMAILHON U 3THUECKOM
cepax JeaTebHOCTH YeJIOBeKa

bubmuoreka LIOK
https://m.edsoo.ru/c3dabe6e

bubmuoreka LIOK
https://m.edso00.ru/1072021e

bubmoreka IIOK
https://m.edsoo.ru/ad6ddeed

147

148

149

O06o00mieHne U cucTeMaTu3alus 3HaHui. Posb
¥ MeCTO (PM3UKH U aCTPOHOMHH B
COBPEMEHHON Hay4HOM KapTHHE MHpa

OO000111eHNe U cUCTeMAaTH3alus 3HaHUH. Ponb
(uznveckoit Teopun B GopMUpOBaHUT
Npe/CTaBICHUH 0 PU3NIECKOM KapTHHE MUDA,
MecTO (PM3NYECKON KapTHHBI MHUpa B 00IIEM
PANY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
NpEe/ICTABICHUI O TPUPOJIC

O0o0011IeHNe U CUCTEMATH3ALUS 3HAHUI 110
teme "KnunemaTtuka"

bubmuoreka LIOK
https://m.edsoo.ru/18f19f7c

Bu6nmoreka IJOK
https://m.edsoo.ru/e7d400f4

bubmunoreka IIOK
https://m.edsoo.ru/b032fc4b
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150 O00011IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 O6o001IeHNe U CHCTeMAaTH3aIisl 3HAHHUH 10 bubmmoreka [JOK
teme "JlnHamuka" https://m.edsoo.ru/2dfbafch
152 O06001enne 1 cUCTeMaTH3alys 3HAHUH 110 bubnuoreka [IOK
teme "Cratuka TBepaoro tena' https://m.edsoo.ru/3ccad82e
153 O0001IIeHNE ¥ CUCTEMATH3alUs 3HAHUH 110 bubnuoreka [IOK
TeMe "3aKOHbBI COXPAHECHUSI B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O0600meHne 1 CUCTeMaTH3aI|sl 3HAHUH 110 Eubs OK
. noIMoTeKa
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUIECKON 1
| https://m.edsoo.ru/ed440ca8
TEOPUHU
155 O6001IeHNe U CHCTEMAaTH3aIisl 3HAHUH 10 bubmoteka [JOK
teme "Tepmoaunamuka. TennoBble MalIkHbI" https://m.edsoo.ru/c63f7c10
O0600meHne 1 CUCTeMaTH3aI|sl 3HAHUH 110 Eus OK
nonmoTeka
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBRA. 1
B https://m.edsoo.ru/1d36b5b1
@Da30BbIE IEPEXOJIbI
157 O00011eHNE U CUCTEMATU3ALMUA 3HAHUH 110 Bu6nuoreka IJOK
TeMe "DnekTpuyeckoe mosue" https://m.edsoo.ru/3bf0def9
158 O0600mIeHne U CUCTeMaTH3aI|sd 3HAHUH 110 bubmuoreka IIOK
teMme "[locTosTHHBIHN dNeKTpUyecKuii TOK" https://m.edso0o.ru/71453ee6
159 O00011IeHNE ¥ CUCTEMATH3alMs 3HAHUH 110 Bubnunoreka [IOK
TeMe "TOKM B pa3ianuHBIX cpeaax” https://m.edsoo.ru/3d40077a
160 OO00011EHNE U CUCTEMATU3ALUS 3HAHUM 110 Bu6mmoreka IJOK
Teme "MarautHoe nosue" https://m.edsoo.ru/3b4c06ae
PeseprHeIit ypok. O6o0meHHEe 1
N bu6mmoreka IJOK
161 CHCTEMATH3aIUs 3HAHUH 110 TEME 6_ orexa LO
ekt " https://m.eds00.ru/053e2248
POMarHUTHAs WHAYKIIUS
PeseprHeIit ypok. O6o0meHHEe 1
. bubmuoreka IIOK
162 cHUCTeMaTH3aIvs 3HAHUH 110 TeMe 1

"MexaHnn4eckue Kojieoanus"

https://m.edsoo.ru/d6310bfd
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PeseprHeIit ypok. O000mICHHE 1

bubmuoreka LIOK

163 CHCTEMAaTH3allHs 3HAHUH 110 TEME

" " R https://m.edsoo.ru/5e2bb83d
DIIeKTPOMarHUTHEIE KOJICOaHMUs
PeseprHbIit ypok. O6obmenne n

164 cHUCTeMaTH3alvs 3HAHUH 110 TeMe bubmuoreka LIOK
"MexaHUYEeCKHE U 3JIEKTPOMArHUTHEIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PesepaHslii ypok. Obo01menue n Bubmmorexa [JOK
cucTemMaTu3anusa 3HaHui o teme "OnTuka" https://m.edsoo.ru/52ad1603
PesepBusblii ypok. O0001IEHHE U

P P N " bubmuoreka LIOK
166 cucreMarn3anus 3HaHui 1o teMe "OCHOBEI
. https://m.edsoo.ru/5beclc65
CTO
PesepBusblii ypok. O0001IEHHE U
167 CHCTEMaTmZp WSl 3HAHUH 110 TEME bubmorexa HOK
" 5 . " https://m.edso0.ru/f7c59d38
KopryckysspHO-BOJTHOBO#H Jyasin3m
PesepsHblil ypok. O00011IEHHE 1
168 CI/ICTIe)MaTI/I?,E}i’pI/IS[ 3HaHui 1o TeMe "dusnka Bubmiorexa OK
" " https://m.edso0o.ru/1f511654
aToMma
PesepsHblil ypok. O00011IEHHE 1
P P . " Bbubnuorexa LIOK
169 cucTeMaTh3anusa 3HaHuil 1o teme "duszuka
Y https://m.edso0.ru/905c5ce0
ATOMHOTO sIJIpa U 3JIEMEHTAPHBIX YaCTHII
PesepBHblil ypok. O0001IEHNE U
P P . " Bbubnuoreka [IOK
170 cUcTeMaTHU3alMsA 3HaHUH 10 TeMme " DIeMEHThBI

actpoduzukn”

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

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

16
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MMPOBEPSEMBIE TPEFOBAHMUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJjbTara

10.1

I[IpoBepsiemble mpeaMeTHBIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHON MPOrPaMMbI CpPeTHEro 0011ero 00pa3oBaHuUsI

JleMOHCTpHUpOBaTh Ha TpUMEpax poib M MecTo (u3uku B (HOPMUPOBAHUHU
COBPEMEHHOM HAy4YHOH KapTHHBI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTH, B IPAKTUYECKOU IESITENBHOCTH JIFOAEH

10.2

YuuThIBaTh TpaHMIBl TPUMEHEHHS] HM3YyYCHHBIX  (PU3UYECKUX  MOJCIICH:
MaTepuanbHas TOYKa, HHepIHaIbHas CHCTeMa 0TCUETa, a0COIIOTHO TBEPIOE TEIO,
UJCANBHBINA Ta3; MOJICTN CTPOCHHUSI Fa30B, KUJIKOCTEH U TBEPIBIX Tel, TOUCUHBIN
ANEKTPUICCKUI 3apsii — PH PEIICHUU (PU3NICCKUX 32124

10.3

10.4

PacnioznaBarh (uznveckue siBieHHS (TPOLIECCH) U OOBACHATH MX Ha OCHOBE
3aKOHOB MEXaHHMKH, MOJICKYJIIPHO-KHHETHYECKOW TCOPHH CTPOCHHMS BEUIECTBA U
DIIEKTPOJAMHAMHMKU:  PAaBHOMEPHOE W  pPaBHOYCKOPEHHOE TPSMOJIHMHEHHOE
JBIDKCHUE, CBOOOJHOE TafeHWe Tell, JIBIKCHHE II0 OKPYKHOCTH, HHEPIHS,
B3amMozeiicTeue Ter;, nuddysns, OpOyHOBCKOE ABIKEHUE, CTPOCHHE KUAKOCTEH
Y TBEPABIX TeJl, U3MEHEHUE 00bEMA TeJT IPU HAarpeBaHUM (OXJIAXKICHUH ), TEIFIOBOS
paBHOBeCHE, UCTIapeHHe, KOHICHCALMs, TIaBJIeHNe, KPUCTA/UIN3aNus, KUTICHHe,
BJIKHOCTH BO3/1yXa, IOBBIIICHNE JABJICHHS Ta3a MPH €ro HarpeBaHUH B 3aKPHITOM
cocyle, CBSI3b MEXKIy IapaMeTpaMd COCTOSHHsI Ta3a B H30MpolEeccax;
HIIEKTPHU3ALMS TEJI, B3aHMOICHCTBHE 3apsII0B

OnuceiBaTh MEXaHUYECKOE [BM)KCHHE, HWCIONB3Ys (U3MUYECKHE BEIUUYMHBL:
KOOpJMHATa, MyTh, MEpeMelIeHHe, CKOpOCTb, YCKOpPEHHE, Macca Tena, Cuia,
UMITYJIBC TeJla, KHHETHYECKasl PHEPrusi, MOTEHIMAIbHAS 3HEPT s, MeXaHUYecKast
pabota, MexaHM4YecKass MOIIHOCTb; TPH OIMCAHWU NPAaBWIBHO TPAKTOBAThH
(U3NYECKUIT CMBICT HUCIONBL3YEMbIX BEIUYWH, UX OOO3HAYCHWS W EJIWHUIIBI,
HaxoIuTh (POPMYIIbI, CBSI3BIBAIOLINE JAAHHYIO (U3HUYECKYIO BEMUYUHY C APYTUMHU
BEJIMYHHAMHU

10.5

10.6

10.7

OnuceIBaTh N3y4eHHBIE TEIJIOBBIE CBOWCTBA TEJ U TEIUIOBbIE SABJIECHUS, UCIIOIB3YS
¢u3nuecKue BEJIMYMHBL JIABJICHUE Tasa, TEMIIEpaTypa, CpenHss KUHeTHYecKas
JHEprus XaoTHYECKOrO [BMIKEHUS MOJIEKYJ, CPEIHEKBaJpaTU4Has CKOPOCThb
MOJIEKYJI, KOTMUYECTBO TETIOTHI, BHYTPEHHSIS SHEPTUsl, paboTa raza, Koo GUIHeHT
MOJIE3HOTO  JICHCTBUSL TEIUIOBOTO JIBUraTels; IMpWU ONUCAaHUM IPaBHIBHO
TPAaKTOBaTh (U3UYECKUI CMBICH HWCIOJIL3YEMbIX BEIUYMH, WX 00O3HAYCHUS U
€AMHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIONINE JAaHHYIO (PM3HUUECKYIO BEIHUYHHY C
JpPYTUMU BEIUYHHAM

OnucelBaTh M3y4YEHHBIE 3JEKTPUUECKHE CBOMCTBA BELIECTBA U DIEKTPHUUECKHUE
SBIIEHUS (ITPOIECCHI), UCTIONB3Y (PM3UUECKUE BETUIHMHBL: ANEKTPUIECKUN 3apsil,
3JIIEKTPUYECKOE T10JIE, HANPSIKEHHOCTD I10JIS, TOTEHIUAIl, PA3HOCTh IIOTEHLIUAIIOB;
NpY OIUCAHWU TIPABUIBHO TPAKTOBaTh (DU3UYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYHMH, MX OOO3HAYEHUS WM EJIMHUIIBI; YKa3bIBaTh (YOPMYIIBI, CBS3BIBAIOIIUC
JaHHYIO (PU3MYECKYIO BETUYUHY C APYTUMU BETUYNHAMHU

aHATM3UPOBATh (PU3MUYECKHE TIPOLECCHl U SIBICHHS, HCIOIB3YsS (U3NUECKHUE
3aKOHBI U NIPUHLMIIBL: 3aKOH BCEMUPHOTO TsroteHus, I, II u III 3akonbsl HeroToHa,




10.8

3aKOH COXPAHEHUSI MEXaHWYECKOW HHEPruu, 3aKOH COXpPAaHCHHUS HMITYJIbCa,
NPUHIUI CYTEPIO3ULUN CUJl, TIPUHIUI PABHOINPABUS HWHEPLUAIBHBIX CHUCTEM
oTCcu€Ta; MOJEKYISIPHO-KHHETHUECKYI0 TEOPHIO0 CTPOCHHUS BEIECTBAa, T'a30BEIC
3aKOHBI, CBI3b CPEAHEH KUHETUYECKON SHEPTUHU TEIJIOBOTO JIBIXKEHUS MOJIEKYI C
a0COJFOTHON TeMIepaTypou, IePBBIA 3aKOH TEPMOINHAMUKH; 3aKOH COXPAHEHHS
ANEKTPUUECKOro 3apsiaa, 3akoH KymoHa; mpu 3TOM pa3iuyaTh CIOBECHYIO
(hOpMYJTUPOBKY 3aKOHA, €T0 MAaTEMaTHYSCKOE BBHIPAKCHUE W YCIOBHUS (TPAHUIIBL,
0051acTH) MPUMEHUMOCTH

OOBSICHATD OCHOBHBIE TPUHIIUITBI IEHCTBUS MAIIUH, IPUOOPOB W TEXHUYECKHUX

YCTpOfICTB; pasin4daTthb yCJIOBUA UX 0e30IMacHOro UCIOIL30BAHUS B HOBCGI[HCBHOI‘/'I
KHU3HHU

10.9

10.10

BBITIONHATE SKCIIEPUMEHTHI IO HCCIISIOBAHUIO (PU3UUECKUX SIBIICHHN U MPOIECCOB
C UCIIONTb30BAHUEM MPSIMBIX ¥ KOCBEHHBIX M3MEPEHUH; TIPH 3TOM (OPMYIIUPOBATH
npo0iieMy (3a7a4y) U TUIIOTE3Y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY H3
MPENIOKESHHOTO 000PYI0BaHHUSI, TIPOBOJAUTE OMBIT U (POPMYITUPOBATH BHIBOIBI
OCyIIeCTBIIATh NPSMBIC U KOCBEHHBIC H3MEPEHUS (PU3UUCCKUX BETHUUH; TIPU ITOM
BI)I6I/IpaTL ONTUMAaJILHBIN CHOCO6 HU3MCPCHHUA U UCII0JIb30BATh U3BCCTHBIC MCTO/bI
OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTH MEXKTY (PH3MYECKHUMHU BETMYHMHAMHU C UCIIOIb30BaHUEM
OPSAMBIX HM3MEPEHHH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3ybTaThl MOMYYCHHOW 3aBHUCUMOCTH (DU3UUECKUX BEIMYUH B BUAE TaOIUI U
rpa¢uKoB, A€IaTh BBIBOJBI IO PE3yIbTaTaM HCCIICAOBAHUS

10.12

10.13

ColmonaTh TpaBWiaa 0E30MaCHOTO TPyAa INPH TNPOBEICHUHM HCCIEIOBAHUNA B
paMKax yd4eOHOTrO OSKCIIEPUMEHTa, y4eOHO-HUCCIECIOBATENbCKOW M IPOEKTHOM
JIESATEIILHOCTU C MCIOJb30BAaHHEM HM3MEPHUTEIILHBIX YCTPOUCTB U J1a0OPaTOPHOTO
obopymoBaHUs

Pemate pacu€THble 3a7auul ¢ SBHO 33JaHHONW (PU3NYECKOW MOJEINbI0, HCIOJb3Ys
¢u3nyUecKue 3aKOHBI ¥ IPHHIIMITLL, HA OCHOBE aHAIN3a YCIOBUS 3a]1a4d BBIOMPATh
¢u3NYeCKyl0 MOJIeNlb, BBIIENATh (UIUUECKHE BEIWYMHBI W (QOPMYIIBL,
HeoOXonuMble AJisi €€ pelieHHs, MPOBOAUTHh PAcUEThl M OLIEHHBATH PEAbHOCTD
MOJYYEHHOT0 3HaUCHHS (PU3NUECKON BEITMUNHBI

10.14

10.15

Pemrath Ka4yeCTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUHBYIO
[IEMIOYKY PacCyXJICHUH C OMOPOl Ha HM3YyYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTH H
(u3MYECKHUE SIBIICHUS

Hcnonb3oBaTh Npu pelieHnH Y4eOHBIX 3a7ad COBPEMEHHbIe MH(OpMaIMOHHbIC
TEXHOJIOTHM JUISl TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETALMU U IIPEICTABICHUS
yueOHOM M Hay4YHO-TIONMYJISIPHOM HH(OpMANMM, MOJYYEHHOW W3 Pa3IUUHBIX
WMCTOYHHUKOB; KPUTHYECKH aHAIM3UPOBATDH MOTy4aeMyt0 HH(OPMAIHIO

10.16

10.17

[MpuBoUTH TIPUMEPHI BKIAJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(PH3UKOB B
pasBUTHE HAayKH, OOBSCHEHHE IPOLIECCOB OKPYXAIOLIET0 MHpPa, B Pa3BHTHE
TEXHUKH U TEXHOJIOTUI

Hcnonb30BaTh TEOpPETHUECKHE 3HAHMA O (HU3MKE B MMOBCEJHEBHOM KHM3HU LIS
obecrieyeHns: ©€30MaCHOCTH TPH OOpPAalIeHUH ¢ MPUOOPaMU M TEXHUYECKUMH
YCTPOMCTBAaMHU, AJIsl COXpaHEHUs! 370POBbS U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOTO
TOBEJICHUS B OKPYXaIOIlel cpeie




10.18

11 KUIIACC

Kon
MPoBEPsIEMOro
pe3yabTaTa

111

11.2

11.3

PabGorats B TpyHIic ¢ BBITOTHCHUEM PAa3JIMYHbIX COLIUAJIbHBIX pOHeﬁ, MJIAaHUPOBATH
pa60Ty rpymnmnbl, panuoOHaJIbHO PAaCHpCACIiATh 00SI3aHHOCTH U IJIaHUPOBATH
ACATCIIBHOCTh B HECTAaHAAPTHBIX CUTyalluAX, aJC€KBATHO OICHUBATH BKJIAA
KaKa0To0 U3 YYaCTHUKOB I'PYIIIbI B PCIHICHUC paCCManI/IBaeMOI‘/'I HpO6J’IeMBI

IIpoBepsiemblie npeAMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbI CpeIHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTE Ha MpUMEpax pojib M MecTO (GU3UKA B (HOPMHPOBAHUH
COBpPEMEHHOM Hay4YHOW KapTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHM, B IPAKTUYECKOU NESITEILHOCTH JIIOACH, LIETOCTHOCTh U €IUHCTBO
(u3IIEeCKON KapTHHBI MAPa

Y4uThIBaTh IPAaHHULIBI IPUMEHEHHS U3yUCHHBIX (DU3NYECKUX MOJENCH: TOYESUHbIH
NIEKTPUUECKUH 3apA, sAepHas Moiedb aTOMa, HyKJIOHHAs MOZIeNIb aTOMHOT'0 1pa
IIpY pelIeHuH PU3NIEeCKUX 33134

Pacnio3HaBath ¢usnveckne sBieHUS (MPOIECCH) W OOBACHATH MX Ha OCHOBE
3aKOHOB DJICKTPOJANHAMHUKH ¥ KBAaHTOBOI (DM3HKH: 3JICKTPUUECKast IPOBOIUMOCTb,
TEIIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE ACUCTBHS TOKA, B3aWMOJICHCTBHE
MarHuTOB, JJIEKTPOMAarHUTHAs WHAYKIHSA, JISHCTBHE MAarHATHOTO TOJS Ha
IMPOBOJHUK C TOKOM H ﬂBH)KymHﬁCH 3apsaq, 2JICKTPOMArHuTHBIC KOHC63HI/I$1 u
BOJIHBI, TIPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, OTPaKCHHUE, IPEIOMIICHUE,
uHTepepeHnuns, AUGpakuus W TOJsIpU3alMsi CBeTa, JUCIEPCHS CBeTa,
¢dotoanextpuueckuii 3pdexT (hotoaddekr), CBeToBOE NaBicHHE, BOSHUKHOBCHHE
JMHEHYaToro CHEeKTpa aroMa BOJAOPOAA, €CTECTBEHHAas M HWCKYCCTBEHHAs
PaIMOaKTUBHOCTh

114

OnucelBaTh M3y4YEHHBIE CBOWCTBA BeIlleCTBa (AJIEKTPHUUECKHUE, MAarHUTHBIE,
ONTUYECKHE,  JJEKTPUUECKYI0  NPOBOAUMOCTH  PA3NUYHBIX  Cpex) U
9JIEKTPOMArHUTHBIE SIBJICHHUS (TPOLIECCHI), UCIONIB3YSl (U3NUECKUE BEIUYMHBL:
AIEKTPUYECKUM 3apsl, CHJIA TOKA, IEKTPUUECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
COIIPOTHBIICHHE, Pa3HOCTh noTeHuuano, JJC, pabora TOKa, HHIYKIHS
MarHMTHOTO TMoJiA, cuia Amrmepa, cuina JlopeHlla, WHAYKTHBHOCTh KaTyIIKH,
SHEPrusl 3JIEKTPUUECKOr0 M MAarHUTHOTO I0JIEH, IEPHOA U YacToTa KojieOaHUH B
KoJIeOaTeIbHOM KOHTYpE, 3apsii M CHia TOKa B IpOLecce TapMOHHUYECKHX
AIIEKTPOMArHUTHBIX KOJIe0aHnH, JOKYCHOE PACCTOSIHUE M ONITUYECKast CUJIa JINH3BI,
Opyd ONUCAaHWW NPABWIBHO TPAKTOBAaTh (U3UUECKUH CMBICH HCIHOJIb3YEMbIX
BEJIMYMH, X OOO3HAYCHUS M CUHHIBL, YKa3bIBaTh (POPMYIIbI, CBS3HIBAIOIIHE
JAHHYIO (PM3WYECKYIO BETUUNHY C APYTUMH BETUINHAMHU

115

OnuchiBaTh N3y4eHHBIE KBAHTOBBIE SBJICHUS M MTPOIIECCHI, UCTIONB3Ys PU3NUECKHe
BEIIMYUHBL: CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTA CBETA,
SHEPTHUs U UMITYJIbC (POTOHA, IEPUO/T TTOTypaciiajia, SHEPTUs CBSI3M aTOMHBIX SIJIED;
Opyd ONUCAaHWW TNPABHIBHO TPAKTOBaTh (U3MUECKHHA CMBICI HCHOJIb3YEeMbIX
BEIMYHMH, MX OOO3HAYEHUS M EOUHMLBI, YKa3blBaTh (POPMYJIBI, CBS3BIBAIOLINE




JAHHYI0 (HU3UYECKYI0 BEIMYMHY C APYTUMM BEIUYMHAMH, BBIUHMCIATH 3HAYCHUE
(hU3UYECKOI BETHYUHBI

11.6

11.7

AHanu3upoBaTh (U3UYSCKUE TPOIECCHl W SIBICHUS, HUCIONB3ysS (PU3NUCCKUEC
3aKOHBI M IPHHIUIEL: 3aK0H OMa, 3aKOHBI TIOCIICA0BATEIBHOTO M MapalIeIbHOTO
COCIIMHEHMSI MTPOBOJHUKOB, 3aK0H Jlxoyns — JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIIMY, 328KOH MPSIMOJIMHEHHOTO PaCIPOCTPAHCHHUS CBETA, 3aKOHBI OTPAXKCHHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHEeHHe DWHIITENWHA i GhoTtodddekTa,
3aKOH COXPaHCHHUs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCA, 3aKOH COXpPaHCHHS
ANIEKTPUIECKOTO 3apsiyia, 3aKOH COXPAaHEHHs MacCOBOTO 4Kcia, OCTyaThl bopa,
3aKOH PaJM0aKTUBHOrO paciaja; Mpu 3TOM pa3IndaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIpOKEHHWE M YCJIOBUSA (TpaHUIIBI, 00IacTH)
MPUMEHHMOCTH

OHpeZ[eJ'IHTL HampaBJICHUE BEKTOPAa MHAYKIIMU MArHUTHOT'O ITIOJIA ITPOBOJHHKA C
TOKOM, CHJIBI AMnepa 1 CUJIBI HopeHua

11.8

11.9

11.10

CTpouTh U OMHCHIBaTh U300paKEHUE, CO3/1aBAEMOE TIOCKUM 3€pKajioM, TOHKOU
JIUH30U

BBIMOTHATH 9KCIIEPUMEHTBI 110 UCCIIEI0OBAHUI0 (DU3UUCCKUX SIBICHUHN U IIPOLIECCOB
C UCTIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX MU3MEPEHUIt; TP 3TOM GOPMYIUPOBATH
mpo0JieMy (3aa4y) U THIIOTE3Y Y4eOHOTO 3KCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
NPETIOKEHHOTO 000PYI0BaHHUS, TIPOBOIUTE OMBIT U (HOPMYITHPOBATH BHIBOIBI

OcymIecTBIATh MPSIMbIE U KOCBEHHbBIC H3MEPEHHs (PU3HUSCKHUX BETHUYHMH; ITPU STOM

BI)I6I/IpaTL OIITHMAJILHBINA CII0CO0 HU3MEPCHUA U UCIIOJIb30BaTh N3BECTHLIC METOABI
OLICHKHU MOTPEIIHOCTEN U3MEPEHUI

1111

11.12

11.13

HccnenoBate 3aBUCHMOCTH (PU3MYECKHX BEJIMYMH C HCIOJIH30BAHUEM IPSIMBIX
U3MEPEHUIA; TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH DPE3yJIbTaThI
MOJYYEeHHOH 3aBUCHUMOCTH (PU3MYECKHX BEIUYMH B BUE TaOMUIl U TpadUKOB,
JIeTIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIIEI0BaHUS

Cobmnronats mpaBmia 0€30macHOrO TPyAa HpPU TNPOBEACHUHM HCCIEIOBAHUN B
paMKax y4eOHOro SKCIEePUMEHTa, Y4eOHO-HCCIIEN0BATENBCKOM U IPOEKTHOM
JESTEIBHOCTH C UCIIONB30BAHUEM H3MEPHUTENBHBIX YCTPOWCTB M JIAOOPATOPHOTO
obopymnoBaHus

Pemate pacuéTHble 3aJauu C SIBHO 33/JaHHOM (PM3MUECKONW MOJEIbIO, HCIOJb3YS
(u3nyUecKue 3aKOHBI ¥ MPUHIUITEI; HA OCHOBE aHAJIN3a YCIOBHS 3a7a4ll BEIOUPATh
¢u3nMUecKyl0 MOIeNb, BBIACHATH (pu3ndYeckue BENUYMHBI W (OPMYIIBL,
HEOOXOIUMEBIEe Uil €€ pelIeHUs], TPOBOJANTh Pacu€Thl U OLCHUBATH PEabHOCTD
MOJYYEHHOT0 3HaUCHHS (PU3NUECKON BEITMINHBI

11.14

PemraTh KaueCTBEHHBIC 3aJaud: BBICTPAMBATH JIOTHUYECKH HEIPOTHBOPEUUBYIO
HEMOYKY PacCyXJICHUH ¢ OMmopoil Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
(bu3nYECKHUE SIBICHUS

11.15

Hcnonb30BaTh MpH pelICeHUH YYeOHBIX 3a/1ad COBPEMEHHBbIE MH(OpMaIMOHHEIC
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPHUPOBaHNUS, UHTEPIIPETALMN 1 NPEACTABICHHUS
yueOHOM W Hay4YHO-TIOMYJAPHON WHGPOPMALWHU, NOIYYEHHOH H3 Pa3IUYHBIX
WMCTOYHHUKOB; KPUTUYECKH aHAIM3UPOBATH MOTy4aeMyto HH(POPMAIHIO

11.16

OOBSACHATH MPHUHLUIBI ASUCTBUS MAIIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pas3InyaTh ycJIoBHA MX O€30IaCHOTO UCTIONIL30BAHMUS B IOBCEJHEBHOM JKU3HU




11.17

11.18

11.19

[IpuBOIUTH TPUMEPHI BKIJIAJAa POCCHUICKUX U 3apyOEXKHBIX YUEHBIX-(DU3UKOB B
pasBUTHE HAayKH, B OOBSCHEHHE IMPOLECCOB OKPYKAIOIMIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOIOTUH

Hcnonps3oBaTh TeopeTHdeckne 3HAHUS MO (U3NKE B TIOBCETHEBHOW JKH3HH IS
obecrieyeHns: 0€30MaCHOCTH MPH OOpallleHHH ¢ NpUOOpaMM U TEXHHUYECKHUMU
YCTPOMCTBAaMH, JUISI COXPAHEHUS 3IOPOBBS U COOIOICHISI HOPM SKOJIOTHYECKOTO
MOBEZICHUS B OKpY’Karollel cpene

Pabotats B rpymie ¢ BEITIOTHEHUEM Pa3INIHBIX COIMAIBHBIX POJICH, INTAHUPOBATh
paboOTy TpyMIbI, PalMOHAIBHO PACIPEACIITh OO0S3aHHOCTH M IUIAHUPOBATH
JIESTEIbHOCTh B HECTAaHJAPTHBIX CHTYalWsX, AaJleKBaTHO OICHWBATH BKIIA]
KQXKI0T0 U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paCCMATPUBACMOM MPOOIeMBI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kon Konx npoBepsiemoro
IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
pa3iena  3JieMeHTa

OU3UKA U METOZBI HAYYHOI'O ITO3HAHUW A
®uznka — Hayka o npupoje. Hayunble MeTOAbI MO3HAHUS

1.1 OKpy’Karomero mupa. Poib sKciepuMeHTa M TEOpUH B
MIPOILIECCE MO3HAHUS MPUPOJIBI. DKCIICPUMEHT B (DU3HKE

1 MogenupoBanne (QU3MUECKUX SBICHUA W TPOLIECCOB.
Hayunsle runote3pl. dusnueckue 3aKOHBI U TEOPUHU.
12 ['panuuel  mpUMEHUMOCTH  (PU3MYECKHX  3aKOHOB.
' [Ipuamun cootBerctBust. Pomp m Mecto ¢usuku B

(hopMHpOBaHWUU COBPEMEHHOW HAYYHOUN KapTHUHBI MHpA,

B MIPaKTUYECKOM AESITEILHOCTH JIt0IeH

2 MEXAHUKA

KMHEMATUKA

MexaHnueckoe IBHKCHHUE. OTHOCHUTEIIHLHOCTD
2.1.1 MEXAHUYECKOI0  JBWIKECHUI. Cucrema  orcuéra.
Tpaexropus

[lepememenne,  CKOpPOCTH  (CpemHsii  CKOPOCTB,
919 MIHOBEHHAsi CKOPOCTb) M YCKOPEHHE MATEPHATLHOM
o TOYKHM, MX MPOEKIMH HA OCH CHCTEMBI KOOPIMHAT.

CrnosxeHue nepeMenieHnii U CI0KeHUEe CKOPOCTei

PaBHOMEpHOE W paBHOYCKOPEHHOE MPSAMOJIMHEWHOE
913 nBwkeHue. I'padukn  3aBUCHMOCTH  KOOPIHMHAT,
o CKOPOCTH, YCKOPEHHUS, TIyTH W  IepeMeIleHHs

MaTepHaHBHOP'I TOYKH OT BPpEMCHU

21 214 CBo0OoHOE TajieHue. Y CKOpeHHe CBOOOTHOTO MaACHUS

KpuBonuneiinoe npmwkeHue. PaBHOMEpHOE IBHKEHHUE
915 MAaTepUalbHOM TOYKM MO OKPYXKHOCTH. YTJoBas
o CKOpOCTh, JIMHEWHAst CKOpOCTh. Ilepuop W wacrora.

IleHTpOCTpEMUTENBHOE YCKOPEHUE

216 TexHuueckue YCTpOMCTBA: CHUAOMETP, JBWXKCHHE
o CHapA/J0B, LIEMTHBIE 1 PEMEHHBIE [TEpeIaun

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOH
ckopocTH. McciieoBanne COOTHOMIEHHST MEXTY ITyTSAMH,
MPOIIEHHBIMA TEJIOM 32 IOCIEI0BATENbHBIE PAaBHBIC
2.1.7 NPOMEXYTKA  BPEMEHHM IIPH  PaBHOYCKOPEHHOM
JBIDKEHUH C HAdaJlbHOW CKOPOCTBIO, PAaBHOW HYIIIO.
Uzyuenne nABWXKEHUS IIApUKa B BSA3KOH >KUIKOCTH.
Uzyuenwne nBuxeHus Tena, OpONICHHOTO TOPH30HTAIBLHO

2.2 JIMHAMUKA




2.3

221

[Ipuauun otHocurensHocTH ["anmuned. IlepBeiil 3akoH
Hetorona. UnepunanbHble cUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHIMn cyneprno3uum cui

2.2.3

Bropoii 3akon HproToHa Juisi MaTepUaNbHON TOYKU B
nHeprmanbHoi cucteme otcuéra (MCO). Tpetuit 3aKoH
HeroToHa [1st MaTepHUaIbHBIX TOUEK

2.2.4

3akoH BCEMHPHOT'O TATOTCHUA. Cuna TSOKECTH. HCpBaH
KOCMHUYECKass CKOPOCTb. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna tpenns. Cyxoe Tperue. Crina TpeHHUS CKOIbKEHHS
u cwia TpeHus mokos. Koaddumument tpenms. Crra
COTIPOTHUBJICHUS TIPU JIBIXKCHUH Tella B KUJIKOCTH WU
raze

[MocTymatenpHOE W BpalaTtenbHOE  JIBIOKCHHE
a0COJIFOTHO TBEPOTO Telia

MOMEHT CWIIbI OTHOCHUTENBHO OcH BpaiueHus. [lmedo
cwibl. ¥YcnoBus paBHOBecHs TBEpaoro tena B MCO

2.2.9

2.2.10

231

2.3.2

TexHuueckue yCTPONCTBA: IOMLIMIIHUKH, JBHXKCHHE
HCKYCCTBEHHBIX CITyTHUKOB

[IpakTuaeckne padboTsl. M3yueHne qBmkeHns Opycka mo
HAKJIOHHOM IIIOCKOCTH MO/ IEHCTBUEM HECKOJIBKUX CHIL.
UccnepmoBanne  3aBUCHMOCTH ~ CHJI  YIPYTOCTH,
BO3ZHHMKAIOIMX B aAehopMHUpPYyEeMOH TpYXHHE U
pE3UHOBOM 00paslie, OT BEIMYUHBI UX JeQOpMAaIHH.
HccnenoBanue yciaoBuil paBHOBeCHs TBEPAOrO Tena,
HMEIOIIETO OCh BpAIIEHUS

3AKOHbI COXPAHEHN A B MEXAHUKE
Nmnynsc MaTepHaJbHON TOYKH, CHUCTEMBI
MaTE€pUAIBHBIX TOYEK. VIMIylnbC CHIIBI U W3MEHEHHE
HMMITyJIbCa Tea

3akoH coxpaHeHus umnyiasca B MCO. PeaktuBHOe
JBUKEHHE

2.3.3

Pabora cuiisl

2.34

2.35

MoIHOCTE CHIIBI

Kunernueckast  sHeprus  MaTepHaJbHOM  TOYKH.
TeopeMao KHHETUYECKOHN 3HEPTUU

2.3.6

IlorennmansHag s3Heprus. lloTeHuManbHas BSHEPrUs
ynpyro aepopMmupoBaHHO# npyxuHbL. [loTeHIMa bHAS
JHEPrus Teja BOJIM3U MOBEPXHOCTH 3eMITH

2.3.7

HOTGHHI/I&HBHBIG N HCIIOTCHIHMAJIBHBIC CHIIBI. CBs3b
pa6OTBI HCIIOTCHIMAJIbHBIX CHII C HN3MCHCHUEM
MEXaHHYECKOHN SHEPruun CHCTCMBbI TECII. 3akoH
COXpaHCHHUA MEXaHUYIECKOM OHEPruu

2.3.8

VYipyrue u Heynpyrue CTOJKHOBEHHUS




Texauueckue YCTpOfICTBal JABWXXCHHUC PAKCT, BOI[OMéT,

2.3.9

KOTep, MPYKUHHBIN MHUCTONET

[pakTuueckue padboThl. M3yueHue CBI3U CKOpPOCTEi Te
2.3.10 npu Heynpyrom ynape. VcciemoBanue cBs3u pabOTHI

CHJIBI C U3BMCHECHHEM MEXaHUYECKOM OHEPrum Tciia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJMHAMUKA

3.1

3.2

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU

311

3.1.2

OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KUHETHYECKOM
teopuu. bpoyHosckoe amkenue. duddysus. Xapakrep
JIBYDKCHHSI U B3aMOJICHCTBHUS YACTHII BEIIECTBA

Mojenu cTpoeHus: ra3oB, KUJIKOCTEH U TBEPABIX TEN U
00BSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJICTICH

3.1.3

3.14

3.15

Macca monekyn. Komuuectso Bemectsa. IlocrosHHas
ABoraapo

TemnoBoe paBHOBecue. TemmepaTypa U €€ U3MEpEHHE.
IIxana remneparyp Llenscus

Mogene wupeanpHoro ra3a. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH UJI€aIbHOTO ra3a

3.1.6

AOGcomroTHass ~ Temmeparypa Kak ~Mepa  cpeaHei
KMHETHYECKOH JHEPTUH TEIJIOBOTO ABMKEHMS YacCTHUI]
raza. [llxana Temnepatyp KenpBrna

3.1.7

VpaBuenue Kiameidipona — MenzgeneeBa. 3akoH
HanproHa

3.1.8

I'a3oBble 3akoHBl. M30mponeccel B HMaealbHOM Tase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIECTBA:  M30TEpMa,
u30xopa, u3odapa

3.1.9

TexHUYeCKHE yCTPOUCTBA: TEPMOMETP, GapoMeTp

3.1.10

321

3.2.2

3.2.3

[IpakTiueckue pabotel. M3mepeHnue macchl BO3Ayxa B
KJIacCHOU KoMHaTte. McciieoBanne 3aBUCIMOCTH MEXTY
rapaMeTpaMy COCTOSTHHSI pa3pesKEHHOI 0 ra3a

OCHOBbI TEPMO/JMHAMUKN

TepmoauHamuueckas cucTeMa. BHYTpEHHSSI 3HEprus
TEPMOANHAMUYECKOW  CHCTEMbI M  CIIOCOOBI €€
HU3MEHEHUS

KonnuectBo TemnoTsl u paboTta. BHyTpeHHssT sHEprus
0JIHOATOMHOI'0 MJIaJIbHOI'O ra3a

BI/IJIBI TEIUIonepeaayn: TCIJIONMPOBOAHOCTb, KOHBEKIIUS,
U3JTyYEHHUE. TennoéMKoCTh Tena. VY nenbHast
TEIIOEMKOCTh BelecTBa. Pacuér komuyecTBa TEIIOTHI
[IpH TeIUIonepeaayde

3.24

3.25

IlepBblil 3ak0H TepMoarHAMUKU. [IprMeHeHne nepBoro
3aKOHa TEPMOJUHAMUKH K n3onpoueccam. I paduueckas
HHTEpHpeTanus padoThl ra3a

TenoBele MamuHbl. [IpHHIMIBEL TEHCTBUS TEMIIOBBIX
mamwH. [IpeoOpa3oBanms »HEpruM B  TEIUIOBBIX




MamHax. KoagduiumeHT moie3noro aercTeus (naisee —
KILJ) rernoBoit mamuael. [ukn Kapuao u ero KI1/]

Bropoii 3akoH TepmoamHamuku. HeoOpatumocTh

3.2.6 MPOLIECCOB B IpuUpoae. TeIUloBble  JBHraTelIu.
DKOJIOTHYECKUE MTPOOTEMbI TETIOIHEPTETHKH
327 TexHuueckre YCTPOWCTBA: JBHraTeib BHYTPEHHETO
o cropanusi, ObITOBOM XOJIOANUILHUK, KOHIUIMOHED
328 [Ipaktnueckne  pabotel.  V3mepenwme  yaenbHOM

TEIJIOEMKOCTH

AT'PEI'ATHBIE COCTOSHIA BEHIECBA. ®A30BBIE ITIEPEXO/IbI

ITapooOpazoBanne W KoHAeHcanws. Vcmapenne wu

3.3.1 KWIICHUE. YJIelIbHAs  TeIUloTa  1apoo0pa3oBaHUsl.
3aBUCUMOCTH TEMIIEPATYPBl KUIICHUS OT JaBJICHHS
332 AOcoyoTHasE U OTHOCHUTEJIbHAs BIAXHOCTH BO3AyXa.
h Hacprmmennsrit map
Teépmoe Tteno. Kpucrammmyeckue u amopdHble Telna.
3.3.3 AHuzoTponus ~ CBOHCTB  KpucTayuioB.  Kuakue
3.3 KpHCTaJIIBL. COBpeMeHHHe MaTepHaJIbl
334 [InaBneHne ¥ KpuUCTaIIM3anMsa. Y AeldbHas TEIUIOTa
e riassienus. Cyoaumanust
3.35 YpaBHEeHHE TEIIOBOTO OajlaHca
TexHUYeCcKue yCTpONCTBA: TMUTPOMETP U IMCUXPOMETD,
336 KaJOpUMETP, TEXHOJOTUU TMOJYYCHUS COBPEMEHHBIX
A MarepuajgoB, B TOM 4YHCJIE€ HAHOMATEPUAIOB, H
HAHOTEXHOJIOTUH
3.3.7 [IpakTuueckre pabotsl. 3MepeHre BIaXHOCTH BO3AyXa
4 SJIEKTPOAUHAMUKA
OJIEKTPOCTATHUKA
411 Onektpusanusi Tel. DIeKTpudecKuid 3apsa. JlBa Buma
o DIEKTPUYECKUX 3aPSI0B
4.1.2 [IpoBoAHUKY, TUINIEKTPUKH U TIOTYITPOBOHUKH
4.1.3 3aK0H COXPAaHEHMSI JIEKTPHUICCKOTO 3apsiaa
414 B3anmoaeiicTBue 3apsaoB. 3akoH Kymnona
Dnekrpudeckoe mojie. Hanpsxk€HHOCTH AIEKTPHIECKOT0o
415 nosist. Ilpunuumn cynepnosuunu. JInHUM HaPSHKEHHOCTH
41 ANEKTPHYECKOTO OIS
416 Paborta cmn amekTpocraTtudeckoro mois. lloreHnmarn.
o PasHocThs noTeHIMANOB
[IpoBogHMKM W AMAJNEKTPUKH B TNOCTOSHHOM
4.1.7 3NEKTPUIECKOM ToJe. Jusnextpruyeckas
MIPOHUIIAEMOCTb
Onektpoémiocts.  Konpencarop.  DneKTpoEMKOCTH
4.1.8 IJIOCKOTO  KOHJEHCATOpa. OHEeprus  3apsHKEHHOTro

KOHJICHCaTopa




4.2

Texauueckue YCTpOﬁCTBaI QJICKTPOCKOII, 3JICKTPOMETP,

419 3EKTPOCTaTUYECKAS 3aIuTa, 3a3eMJICHUE

o 3JIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYMHBIM
TIpUHTEP

4110 [IpakTuueckue paboTel. M3MepeHue 3IeKTPOEMKOCTH

KOHACHCAaTOpa

IIOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJAX

421

4.2.2

4.2.3

VY cnoBus CymecTBOBaHHUS TOCTOSIHHOTO AIIEKTPHYECKOTO
Toka. Mctounnku Toka. Crita Toka. [TocTOSIHHBIN TOK

Hampspkenue. 3akor OMa i1 y9acTka 1enu

DNEeKTPUYIECKOE COTIPOTHBJICHHE. YnensHoe
CONPOTHUBJICHUE BEIIECTBA

424

425
4.2.6

IlocnenoBarenbHOE, napauiCiIbHOC, CMCIIaHHOC
COCAMHEHHNE ITPOBOIHUKOB

PaGora anextpuueckoro Toka. 3akoH [xoyns — Jlenna

MomHoCTh SJICKTPUIECKOT'O TOKa

4.2.7

4.2.8

anekTpoaBmxymias cuna (manee — 3J{C) u BHyTpeHHee
CONpOTHBIICHHE HCTOYHMKA TOKa. 3akoH Owma i
MOJTHOW (3aMKHYTOMN) anekTpuyeckoil nernu. KopoTkoe
3aMbIKaHUE

OJeKTpoHHass NPOBOAMMOCTh TBEPABIX METAJUIOB.
3aBHCUMOCTH COIIPOTHUBJICHUA MECTaJIJI0B oT
Temnepatypsl. CBepXIIpOBOAUMOCTD

4.2.9

4.2.10

OnexTpuyeckuil TOK B Bakyyme. CBOWCTBa 3IEKTPOHHBIX
IIyYKOB

[onynpoBoguuku.  CoOcTBeHHass W IpUMECHas
MIPOBOJMMOCTh  IMOJyNpoBOAHMKOB. CBoiicTBa p-Nn
nepexoaa. [TosynpoBoIHUKOBEIE TPUOOPEI

4211

4.2.12

4.2.13

4.2.14

BHGKTPI/I‘IQCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BHGKTPOJ'II/ITI/I‘IGCKaH Jucconuaius. 9HeKTpOJ’IH3

OnekTpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIA U
HECAMOCTOSTENbHbBIM  pa3psa.  Pasinunble  TUIIBI
camocTosTensHoro paspsaa. Momaus. [Inazma

TexHu4eckne yCTpoicTBa: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHHMKH TOKa, 3JIEKTpOHArpeBaTeiIbHbIE
pruoOPEI, 3JIEKTPOOCBETUTEIHHBIE puOOPEI,
TEPMOMETP  CONPOTHBIECHHS, BaKyyMHBIH  JHO[,
TEPMHUCTOPHI ¥ (HOTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN
MO/, TalbBaHUKA

[Ipaktuueckue pabGoTel. M3yueHue  CMEIIAHHOTO
COEJIMHEHHsI PE3UCTOPOB.

Namepenne D/IC uctounnka TOKa W €ro BHYTPEHHETO
conpoTtuBienus. Habmoaenue snexkrponnza




11 KUIIACC

Kona Koanposepsiemoro
IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
pa3neja  3jieMeHTa
4 OJIEKTPOJJUHAMUKA
MATHUTHOE IOJIE. DJIEKTPOMATHUTHA S UHYKIIUA
431 [TocTrosiHHBIC MarHUTHI. B3anMoeiicTBHE MOCTOSTHHBIX
h MarHuTOB
MarnutHoe 1nosie. BexkTop MarHMTHOH HMHIYKUUU.
432 IIpunuun  cynmepno3uuuu. JIuHUM ~ MarHUTHOUN
uHAyknud. KapTuHa JWHWI MarHUTHOH WHIYKIIUU
TIOJISI TIOCTOSTHHBIX MarHUTOB
MarauTtHoe TmoJie TPOBOJAHMKA € TOKOM. KapTuHa
JUHWA TOJsI JUTMHHOTO MPSMOrO TMPOBOJHHKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHHUKA, KATYUIKH C
TOKOM. OnbIT Opcrena. B3anmopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOAyJIb U HalpaBJieHHE
Cuna Jlopen1a, e€ MOay/b U HampaBieHue. [IBUxKEHUE
4.3.5 3apsSKEHHON YacTWIBI B OJHOPOJHOM MAarHUTHOM
miote. Pabota cuner Jlopenma
4.3.6 SIBneHne ANMEKTPOMArHUTHOW WHAYKIIUU
43 4.3.7 [ToTok BekTOpa MarHUTHOW UHIYKITUH
' 438 OJC unaykuuu. 3aKOH 3JIEKTPOMAarHUTHON MHAYKITUU
®Dapanes
Buxpesoe snextpuueckoe mose. DJIC wHIyKIMHA B
439 [IPOBOJHMKE,  JBIDKYIIEMCS  IOCTYIaTelbHO B
OJIHOPOJHOM MarHUTHOM I10JIe
4.3.10 [Ipasuio Jlenma
4311 WunyktuBHocTh. SBienue camoungykiuu. IJC
CaMOUHYKIIUU
4.3.12 DHeprusi MAarHUTHOTO TIOJIS KATYIIIKH C TOKOM
4.3.13 DIeKTPOMArHUTHOE TIOJIe
TexHUYeCKHe YCTpPOMCTBA: IMOCTOSHHBIE MAarHUTHI,
43.14 ANEKTPOMATHUTHI, DJIEKTPOJIBHTaTeNlb, YCKOPUTEIN
3JIEeMEHTAPHBIX YaCTHUI], UHAYKIIMOHHAS [1€Yb
[IpakTiueckne paboThl. V3ydeHne MarHWTHOTO MO
KaTyllkd ¢ TOKoM. HccienoBaHue — JeHCTBUS
4.3.15 [IOCTOSHHOI'O ~ MarHMTa Ha paMKy C  TOKOM.
Uccnenosanne SBIICHUS 3JIEKTPOMAarHuTHON
WHIYKIAA
5 KOJIEBAHM A 11 BOJIHBI
51 MEXAHUWUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUSA




5.11

5.1.2

5.13

KomnebarensHass cucrema. CBoOOmHBIE KoOneOaHUs.
lapmonnueckne konebanus. llepuwonm, wacrora,
amruatya 1 ¢gasza xonedaHuit

IIpyxuHHBII MassTHUK. MaTeMaTUYeCKUI MasTHUK

YpaBHeHue rapMOHUYECKHUX KOJICOaHMIA.
KunemaTtuueckoeu JTIMHAMUAYECKOE ONHCaHue
KOJIe0aTEIbHOTO IBUKECHHS

5.14

5.1.5

[lpeBpamenne  SHEPrUM  NPH  TapMOHHUYECKHX
kojeOaHusaX. CBSI3b aMILTUTYABI KOJICOaHHA NCXOTHOM
BEJIMYMHBI C aMIUTUTYIaMH KojeOaHMii e€ CKOpOoCTH U
YCKOpPEHUS

KonebarenbHbrit KOHTYD. CBoboHbIE
JNIEKTPOMAarHUTHBIE  Kojle0aHusT B HWACAIBHOM
KoneOaTenbHOM  KOHType.  AHaJorus  MeXIy
MEXaHUYECKHIMHU " AIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

3akoH COXpaHCHUA OHEPIrun B nacajibHOM
K0JIe0aTeIEHOM KOHTYpe
BrinyxaenHaple MexaHmdeckue Konebanus. PezoHaHc.

Pe3onancnas KpHUBasl. BrinyxaeHnsie
QJICKTPOMAruuTHBIC KoJieOanus.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

[lepemennsbiii Tok. CuHycOMIaJIbHBIN TepeMEHHBIN
TOK.

MoIIHOCTh TNEPEMEHHOTO TOKA. AMIUIMTyIHOE U
JelficTByIolIee 3HaUeHNE CUIIBI TOKA U HANPSHKEHUS
Tpancdopmarop.  IlpousBoacTBo, Tepemavya U
norpe0cHue NMEKTPUUECKOH SHEPTHUH.
OKOoJIOTHYECKHE pHCKH npu MIPOM3BOJCTBE
aneKkTpudeckoi sHepruu. KynbTypa HCIIONB30BaHUSA
3JIEKTPO3HEPTUH B TIOBCEIHEBHOM KU3HU

TexHuueckue YCTpOMCTBA: celicmorpad,
3JIEKTPUYECKUI 3BOHOK, JIMHUH JIEKTpoIepe1ad

[Ipaktuueckue padotel. McciaenoBanue 3aBUCUMOCTH
nepuojia MallbIX KOJICOaHUI Tpy3a Ha HUTH OT JJTUHBI
HUTH M Maccel Tpy3a. McciaenoBaHue NepeMEHHOTO
TOKa B LENM U3 IOCIEAOBATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKH U Pe3UcTopa

52

MEXAHUWYECKHE N SJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHW9eCKHe BOJHBI, YCIOBHUS PAaCIpPOCTPAHCHUSI.

521 [Tepuog. CxopocTh pacpoCTpaHEHUs U JUIMHA BOJIHBI.
[Toniepeunble 1 MPOAOITBHBIE BOITHBI
599 Wntepdepennnss U nudpakius MeXaHHYSCKHX
BOJIH
523 3Byk. CkopocTh 3Byka. ['pomkocTe 3Byka. Bricora

ToHa. TemOp 3ByKa




524

ONEKTPOMArHUTHHIC BOJHBL. Y CJIOBHSI H3IIy4YCHHS
SJIEKTPOMATHUTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B U v B 3leKTpOMarHuTHOM BOJIHE B
BaKyyMe

5.25

5.2.6

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpaKEHHE,
IIPEJIOMJICHHE, HOJISIpU3aALNs, nudpaxys,
nHTepdepernns. CKOPOCTh AEKTPOMArHUTHBIX BOJTH

[llxana 5>I€KTPOMArHUTHBIX BOJIH. [IpuMeHeHue
3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

IIpunune paauocBszu u TENEBUJICHUSL.
Pammonokamma.  DIEKTpPOMAarHWTHOE  3arpsA3HEHUE
OKpY>Karollen cpeibl

5.2.8

Texunueckue YCTpOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTHI,  yJIbTPa3BYKOBas JIMarHOCTHKA B
TEXHUKE ¥ MEAWIUHe, paaap, pPaguonpuéMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neun

53

OIITUKA

5.3.1

IIpssMonuHeliHOE  pacrpocTpaHEeHUE CBETa B
OIHOPOJHOM cpexe. JIyu cBeta

5.3.2

5.3.3

OTpaxxeHue cBeTa. 3aKOHBl OTPAXKEHUSI CBETA.
[TocTpoenne n300pakeHuil B IIIOCKOM 3epKajie

IIpenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBETA.
AOGCOIOTHBII NOKa3aTe b NPETOMIICHHS

5.34

5.3.5

5.3.6

Ilonnoe BHyTpeHHee oTpaxenue. [IpenenbHbIil yroiu
MOJIHOI'O BHYTPEHHETO OTPaKEHUS

Hucnepcust cBeta. CnoxHBIH cocTaB 0eyoro cpera.
LBer

CoOuparoriye 1 pacCeHBaOIINE JTMH3bI. TOHKas JINH3A.
®DOKyCHOE pACCTOSHUE W ONTHYECKas CHUja TOHKOM
muH3bL. [locTpoeHne m3obpakeHni B cOOMparOMIUX U
pacceuBarommx JuH3aX. DopMyna TOHKOW JIMH3BL
VBennuenue, 1aBaeMoe JIMH30M

5.3.7

Hpez[enbl MNPUMCHUMOCTHU FGOMeTpH‘leCKOﬁ OIITHUKH

5338

5.3.9

5.3.10

5.3.11

Wnreppepennust cera. KorepeHTHbIE HCTOYHHKH.
YcioBus HaOMIOAEHUS] MAKCUMYMOB 1 MHHMMYMOB B
UHTEePPEPCHIIMOHHON KapTUHE OT JBYX CHH(]a3HBIX
KOTEPEHTHBIX HCTOYHUKOB

Hudpakous  cera. dudpaxnuonnas  peméTka.
VYcioBue HaONMOJCHUS TIIABHBIX MaKCHMYMOB MU
NaICHUN MOHOXPOMAaTHYECKOTO cBeTa Ha
TUQPaKIIOHHYIO PEIIETKY

[onspuzamnus ceta

TexHuueckue ycTpoucTBa: OUYKH, Jyna, GoToanmnapar,
MPOEKIIMOHHBIA  anmapaT, MHKPOCKOI, TEIeCKOIL,




BOJIOKOHHasA  OIITHKA, ILH(bpaKLIHOHHaﬂ peméTKa,
IoJIIpOU

5.3.12

[Ipaktnueckue paboTel. M3mepenune moOKazarens
npenoMieHus. VcenenoBanrme CBONHCTB M300pakeHMI
B inH3aX. HaOmoaenue nucrnepcun ceera

7.1

BJIEMEHTbI CIIELIMAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

rpaHI/II_II)I MMPUMCHUMOCTHU KJIaCCUYECKON MEXaHHUKHU.
HOCTyJ'IaTLI TEOPpHHU OTHOCHUTCIIBHOCTU
WHBAapUAaHTHOCTb MOAYJISI CKOPOCTU CBETA B BAKYyMCE,
OPUHIUII OTHOCUTCIbHOCTU OHHITEeiHA

6.2

6.3

6.4

7.11

OTHOCUTEIIBHOCTD OIHOBPECMCHHOCTH. 3aMe,E[J'ICHI/Ie
BPEMCHH U COKpaICHUEC TIINHBI

DHeprus U UMITYJIbC CBOOOTHON YaCTHIIBI

CBsi3p MacChl C JSHEPTUEl M MUMITYJIbCOM CBOOOIHOM
YaCTHIIbI. DHEPTHUs MTOKOsI CBOOOIHOM YaCTHIIBI

KBAHTOBAS ®U3UKA
BJIEMEHTbI KBAHTOBOI OIITUKU

®oronsl. ®opmyna Ilnanka cBs3u >HEprun PoTOHA C
€ro YacTOTOH. DHEeprus M UMIYJILC POTOHA

7.1.2

7.1.3

7.14
7.15

7.1.6

OtkpeiTie U uccaenoBanue ¢orodddexra. ONBITH
A.I'. CroneroBa. 3akoHbI (hoTod(deKTa

VYpasrenne DiiHmTeliHa 11 poTodddexra. «KpacHas
rpanuna» dporodpdexra

Harnenue ceera. OnbiTel [1.H. JleOenera
XuMHUYecKkoe IeMCTBHE CBETA

TexHuueckue YCTPOWCTBA: (boTodIeMEHT,
(dhoTonaTumk, conHeuHas OaTapesi, CBETOAUO

7.2

CTPOEHUE ATOMA

721

7.2.2

Mopnuenb aroma Tomcona. OnbiTel Pezepdopaa mo
HCCIIeIOBAHUIO cTpoeHus aroma. [manerapHas
MO/JIETh aTOMa

[Mocrynarer bopa. M3nydenue u noroieHue GOTOHOB
IIpU TIepEX0/ie aromMa C OJHOTO YPOBHS JHEPTrUH Ha
Ipyroi. Buasl cnektpoB. CHeKTp ypOBHEW 3HEpruu
aToMa BOJIOpo/Ia

7.2.3

7.2.4

BosiHoBbie cBokcTBa wactull. Bonnbel ge bpoins.
Kopmyckynspao-sonHoBoit  nyammsm.  dudpaxums
3NEKTPOHOB Ha KpHUCTaJIIax
CHIOHTaHHOE U BBIHYK/IEHHOE U3JIy4€HHUE. Y CTPOMCTBO
Y IpUHIUN paboTHI 1a3epa

7.25

7.2.6

TexHuuecKue YCTpPOWCTBA: CHEKTPAJIBHBIA aHaJIN3
(cmiekTpockon), J1azep, KBAHTOBBIA KOMITBIOTEP
[Ipaktuueckue paboTel. Habmiomenue nuHeH4aTOro
CHEeKTpa




7.3

ATOMHOE PO

7.3.1

MeTo/p1 HAOMIOACHHUS U PETUCTPAIMH DIIEMEHTAPHBIX
YACTHIL

7.3.2

OtkpeiTue paguoaktuBHOCTH. OmnbiTel Pesepdopaa mo
OTIPE/ICIICHUIO COCTaBa PAJHOAKTUBHOTO H3ITyYCHUS.
CaoiicTa anbda-, 6era-, ramMmma-u3nydeHus. Brnusaue
PaaoaKTUBHOCTH HA KMBBIE OPTraHU3MbI

7.3.3

OTkprITHE TIPOTOHA M HeWTpoHa. HykimonHas mMoxens
siapa I'efizenOepra — MBanenko. 3apsin sapa. MaccoBoe
quCIo sypa. M30Torsl

734

7.35

Anbda-pacniag. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacman. I'amma-uznyueHue. 3aKOH PagHOaKTHUBHOTO
pacnana

OHeprusi CBA3M HYKJIOHOB B siape. SlaepHble CHIIBL.
Hedekt maccsr siapa

7.3.6

SInepHble peakiuu. [lenenue u cunTes suep

7.3.7

SnepHblli  peakrop. TepmosinepHbIi CHHTE3.
[IpoGmeMbl M TEpPCHEKTUBBI SIEPHON DHEPTETHUKH.
OKOJIOTHUECKHE acTeKThI S/IEPHOM SHEPreTHKU

7.3.8

OnemeHTapHble 4YacTUIBL. OTKPBITHE TO3UTPOHA.
@yHIaMEHTaJIbHbIE B3aUMOICHCTBUS

7.3.9

7.3.10

TexHuueckue  ycTpoilcTBa:  JO3UMETpP,  Kamepa
Bunscona, simepHbIil peakTop, aToMHast Oom0Oa

[IpakTudeckne padboTsl. MccnemoBanue TPEKOB YaCTHI]
(o roroBeIM hoTorpadusm)

OJIEMEHTBI ACTPO®U3UNKHA

8.1

Bun 3BEé3gHoro Heba. Co3Be3gus, sipkue 3BE3MIBI,
IIAHETHI, UX BUJUMOE JBIDKCHHE

8.2

Conneunast cucrema. [lnaHeThl 3€MHOM TpYIIIIBIL.
[InaHeTbI-TUTaHTBl W WX CIYTHHUKH, KapJIHNKOBBIE
wia"eTsl. Majbsie Testa CoTHEeYHON CUCTEMEI

8.3

8.4

8.5

8.6

Connue, ¢Gotochepa u armochepa. CosHeuHas
AKTUBHOCTb

Ucrounuk snepruu ConHua u 3BE37

3BE3BI, HMX OCHOBHBIE XapaKTEpHUCTHUKH: Macca,
CBETUMOCTB, PaJuyc, TEMIEPATYPA, UX B3aUMOCBS3b.
[uarpaMMa «CHEKTPAJIBHBIA KJIACC — CBETUMOCTbHY.
3BE3BI TJIABHOW MOCIEN0BATENBHOCTH. 3aBUCUMOCTh
«macca — CBETUMOCTb» Uil  3BE3J  IJIaBHOM
IIOCJIE10BATENBHOCTH
Buytpennee crpoenue 3Bé3n. CoBpeMEHHBIE
MIPEICTaBIECHUS O IPOUCXOXKACHNH 1 3Borony CosHIa
¥ 3BE3. DTalbl )KU3HU 3BE3

8.7

Mneunsiii Ilyte — nama ['amaktuka. CrnmpanbHas
cTpykTypa ['amakTuku, pacnpezneneHue 3BE3A, ra3a U




neud. [Tomoxxenue u aBmxenne CoiHina B [ agakTHKe.
[Tnockast u ceprudeckas moACUCTEMBI | aTakTHKU

8.8

8.9

8.10

Tunsl ranaktuk. Pagnoranaktuku u kBazapsl. YEpHbie
JBIPBI B SIApax rajJakTUK

Bcenennas. Pacmmpenne Beenennoit. 3akon Xao6ia.
Pasberanue ranaktik. Bospact u paanyc Bcenennoid,
teopus bonbmioro B3peiBa. Mojens  «ropsideit
Bcenennoit». PenukroBoe uzinyueHue

MacmtabHast ctpykrypa BeenenHoi. MertaranakTuka.
Hepeménnsie npobiaemMbl acTpOHOMHN




ITPOBEPAEMBIE HA EI'D ITIO ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOI OBPA3OBATEJIBHOM ITPOT'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
MpoBepPseMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI CpeHEro 001Iero
oOpa3zoBanus

1

ChopmupoBaHHOCTH ~ yMEHUH  pacmo3HaBaTh  (U3HUYSCKUE  SIBICHUS
(potiecchl) M OOBSACHATH UX HA OCHOBE N3YYEHHBIX 3aKOHOB

Brnanenue ocHOBOIOIAralOIUMK (I)I/I3I/I‘ICCI(I/IMI/I IIOHATHAMHA U BCIIMYNHAMU,

XapaKTePU3YIOIUMHU (PU3UICSCKHUE TIPOIICCCHI

CthopMUpOBaHHOCTh YMEHHI IPUMEHSTH 3aKOHBI KJIIACCHYECKOH MEXaHHKH,
MOJIEKYJISIPHON (PU3MKH M TEPMOIMHAMUKH, JIEKTPOIMHAMHUKH, KBAHTOBON
¢u3uKu 11 aHAM3a M OOBSICHEHUS SIBICHHA MUKPOMHpPA, MaKpOMHpa U
Meramupa, paszudaTh ycloBHs (TpaHUIBL, 00JacTH) MTPUMEHUMOCTH
(u3MUecKuX 3aKOHOB, MOHMMAaTh BCEOOMIMH XapakTep (hyHIaMEHTaIbHBIX
3aKOHOB W  OrPAaHWYEHHOCTh HCHOJNB30BAHUS  YAaCTHBIX  3aKOHOB;
aHaM3UPOBATh (PU3UUECKUE MPOLECCHI, UCTIONB3YSI OCHOBHBIC TOJIOKEHUS,

3aKOHBI 1 3aKOHOMEPHOCTHU

ChopMUpOBaHHOCTh YMEHHUS PAa3INyaTh YCIOBHS MPUMEHHMOCTH MOAEIEH

(U3NYECKUX TEl M MPOIIECCOB (SIBICHUN)

ChopMUpOBaHHOCTh YMEHHS PElIaTh PACUETHBIC 3a]]auH C SIBHO 3aJJaHHOM 1
HESBHO 33JaHHON (PU3NYECKON MOJIENBI0: HA OCHOBAaHWHW aHAIH3a YCIOBUS
BbIOMpaTh (Qu3MYeckHe MOJENIH, OTBedYalolde TpeOOBaHUSAM 3ajaud,
MIPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIATHI (PUINIECKUX
TEOPUM TP HUCIOJB30BAHMM MAaTEMATHYECKHX METOJOB DEIICHHS 3ajad,
MPOBOJIUTH PAcU€Thl HA OCHOBAaHUU UMEIOLIUXCS JTaHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOMbI PEIICHMS C YYETOM IOIYUYEHHBIX

pe3yIbTaTOB

Pemarp kauecTBeHHBIE 3a/1a4, TPEOYIOIIVE TPUMEHEHHSI 3HAHUH U3 Pa3HBIX
pa3zesnoB MIKOJIBHOTO Kypca (GU3MKH, a TAKKE MHTErpalliy 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PacCyKIEHUH C OMOPOM Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U

(1)I/ISI/I'-ICCKI/IC SABJICHUS

Bnanenue oCHOBHBIMH METOJIaMU HAYYHOT'O MO3HAHUS, UCIOJIb3YEeMBIMU B
(hu3MKe: MPOBOAUTD MPSIMBIC U KOCBEHHBIC H3MEPEHISI (PN3MIECKUX BEIMIHNH,
BBIOMpas ONTUMAJBHBIN CIIOCO0 H3MEPEHUS U UCITOJIB3YS U3BECTHBIC METO/IBI
OLIEHKM  TOrPENIHOCTEH  U3MEPEeHWH,  MPOBOJUTHL  HCCIEI0BaHUE
3aBUCHMOCTEH (U3NYECKHX BEIUYMH C HCIOJB30BAHHEM IPSMBIX

M3MEpEHH, OOBICHATh MOJYYCHHbIE Pe3yJbTaThl, UCHOIB3YS (HU3MUECKHE




TEOpUHU, 3aKOHHI M TIOHATHUS, U JIeNaTh BBIBOJABI; COOMIOAATH IpaBHIIa
Oe3omacHOro Tpyaa HpW MPOBEIACHUH HCCIEIOBAHWNA B paMKax y4eOHOTo
JKCIIEPUMEHTa U Y4eOHO-HUCCIICIOBATEIbCKOW  JICATENBHOCTH  C
HCTIONTb30BaHNEM U(POBBIX M3MEPHTEIHHBIX YCTPOWCTB U JIAOOPATOPHOTO

o0opyoBaHUS

ChopMupoBaHHOCTh YMEHUH aHAJIM3UPOBATH M OICHUBATH TOCIICICTBUS
OBITOBOM W TPOM3BOACTBECHHOM IEATEIHPHOCTH YEIIOBEKa, CBI3aHHOH C
(pM3UYECKUMHU TIPOLIECCaMM, C TO3MUIIMIA 3KOJOTHYECKONW Oe30ImacHOCTH;
MIPEICTaBICHNH O PaIMOHATHPHOM IPUPOIOTIONB30BAHHH, & TAKKE PA3yMHOM
WCTIONB30BAHUU JOCTHKEHUN HAyKHM M TEXHOJOTHHM ISl JadbHEHIIero

Pa3BUTHUA YEJTOBEYECKOT'O O6H_ICCTBa

OBnazieHNe pa3IMIHBIME CIIOCO0aMu paObOTHI ¢ HHpopMaIiei GU3NIECKOTOo
coJep)KaHUSI C  HCIOJNB30BAaHHEM COBPEMEHHBIX  HH(POPMAIOHHBIX
TEXHOJIOTHH; pa3BUTHE YMCHHH KPUTHYECKOTO aHamu3a W OICHKH

JOCTOBEPHOCTH TOJTy4acMOi HHPOPMAITUH

10

CdopmupoBaHHOCTH yMEHUH MIPUMEHSTH OCHOBOIIOJIAraloIue
ACTPOHOMHUYECKHE MOHSTHS, TEOPUH W 3aKOHBI TSI aHAIH3a M OOBSICHEHUS
(pM3UYECKUX MPOLIECCOB, MPOUCXOAAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEXTaJaKTHUECKOH cpene; NBIKEHUS HeOECHBIX TeJ, SBONIIONNU 3BE3N U

Bcenennon




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10

OU3UKE
Kon Kon
pazneaa/t 3jieme IIpoBepsieMblii 3J1eMEHT CO/IEePKAHUSA
eMbl HTa
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexannyeckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXaHHYECKOIO
o nerkeHnsa. Crucrema oTcuéra
MarepuanbHas TOUKa.
ol TPAacKTOPHAI
Eé& pamrye-BekTop:
Flt)=(xle) e ) =(2)),
TpaeKTOpILA,
TIepeMelIeHIe: :} b
112 &}T:F(f_?)_;(fl):}_:? _}—.1: X
=(Ax, Ay, A2),
yTE.
CloxKeHIe NepeMelIeHHil:
Ny =4+,
CkopocTh MaTepuaaIbHOW TOUYKU:
_ AF _,
L =— =}‘r :[Ul_.UT.U_].
At | T
Ax , . .
v o=— = X,. aHAIOTIIMHO v =¥, U.=ZI,.
* A7 =
1.13 =0

CroKeHHIe CKOpPOCTell: 0, =0, + 0, -

Brruucnenue nepeMenieHus U IyTH MaTEpPUAIbHOM TOUKU IIPU

HpHMOHHHCﬁHOM JABWXCHHH BJIOJIb OCH X I10 I‘pa(I)I/IKy 3aBHUCUMOCTHU

x(t)

114




At

o . Ap _
YCKDPEHIIE-‘ MaTepHaIBHOII TOYKIL: a = —L =u,
r—0

U S, )
a =—2= =(v,),". amanormHo a, =(v, |’, a. =(v. )"

- g

.=[{

1.15

1.1.6

1.1.7

PaBHOMepHOG HpﬂMOJ’IHHeﬁHOC JBHXXCHHUC!

x(t) = xg + vyt

U, (t) — vy, = const

PaBHOYCKOpEHHOE NPSAMOIUHEHHOE IBUKCHHUE:

at
x(t)=x,+u,t +——

vit)=v, +at

a, = const

o T

L gt =3 -
Uy~ Y, =<4, [ll '11]

HPII IBILKESHINI B QTHOM HAIIPABIISHHIH IIVIE S =

CBo0Oo1HOE TajieHue. Y CKOpeHUe CBOOOHOTO HaICHUSI.

Vi

Yo o

(] Xo t—-

JIBmkeHue Tena, OpOIIEHHOTO OJT YTIIOM 0. K TOPH30HTY:

Uy + b,
]

Y




[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

{U;- (t)=v, =v,cosa

Kpusonuneitnoe npmwxkenue. J|prkeHne MaTepruaibHON TOUKH 110
OKPY>KHOCTH.
YrnoBas v TUHEHAs! CKOPOCTh TOUKHU:

v = wR

118 IIpu paBHOMEPHOM ABM>KEHUH TOYKH MO OKPY>KHOCTH
2m 5
W =— =21V
T
. LleHTpOCTpEMUTETBHOE YCKOPEHUE TOUKHU:
v? 5
Qe = T w“R
. [TosiHOE yCKOpEHUE MaTepPUAIbHON TOUKHU
119 Teépaoe Teno. [locrynarensHoe U BpalllaTeIbHOE JBUKEHUE
TBEPIOIO TeJa
1.2 JNHAMUKA
191 NuepumansHele cucreMbl orcuy€ra. IlepBeiii 3akoH HproToHa.
[Ipunuun orHocutensHOCTU ["anumnes
Macca Tena. IInoTHOCTE BelecTBa:
m
1.2.2 P=Y
Cuna. [IpuHINT CYyNEpIIO3UITNH CHIT:
123 FpaBHO}IeﬁCTB = Fl + F2+- -
1.2.4 Bropoii 3akon Hetotona: st MatepuansHoi Touku B ICO




F1 = mal

Ap = FAt

npu
F = const
-
Fi;z F. 21
125 Tpetuii 3akoH HproTOHA 1151 MaTepUaIbHBIX TOYEK:
Fip = =Fp

3akoH BCEMHPHOI'O  TATOTCHUSA: CUJIbl TIPUTAKCHUA  MCKIY

TOYCUYHBIMH MaCCaMH paBHbI

mm,
F=G 72
1.2.6 Cuna Tspkectu. LleHTp TshxecTr Tena. 3aBUCUMOCTE CHJIBI TSKECTH OT

BBICOTHI h HaJl TOBEPXHOCTHIO MJIAHETHI paguycoM RO:

_ GMm
" T Ry Ry
Cuna ynpyroctu. 3akoH I'yka:
1.2.7 Fe = —kx
Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUS:
Ep = uN
1.2.8
Cuna TpeHHs MOKOS:
Ep, < uN
Koadduuuent tpenus
HaBnenue:
1.2.9 F,




1.3

CTATHUKA

131

—

F
MoMeHT CHJIbl OTHOCHUTEIIFHO OCH BpaluCHUA:

M| =Fl, rue 1 — mneuo cuist

F

OTHOCHUTEIIBHO OCH, Mpoxojsiieid uepe3 Touky O mNeprneHANKYISIPHO
PHUCYHKY

13.2

]_[eHTp Macc Teia. ]_IeHTp MacCC CUCTCMbI MATCPHUAJIBHBIX TOUCK!

” mlrl + mzrz +- ..

7
fr m; + my+...

B ogHOpoAHOM MOJIE TSXKECTH

(g = const)

LHEHTP MaCC T€JIa COBIAAACT C €0 HEHTPOM TAKECTHU

133

VYcnosus pasHoBecus TBEpaoro Tena B UCO:
[M+M,+..=0
\[}:"1 +F,+...=0

3akou ITackansa

JaBnenue B xxuaKocTH, mokosmeics B8 UCO:

p =po + pgh

A2

3akoH Apxumena:

N

FApx = _PBblTeCH

€CJIM TeJO M KuaKkocTh nmoxosites B ICO, To

FApx = ngBbITeCH

YcnoBue miaBaHus Teil

1.4

3AKOHbI COXPAHEHU S B MEXAHUKE

NMnynsc MaTepranbHON TOUKU:




p=mv

™~

I/IMHy.TII:C CHUCTEMBI TCII:

P =D +p2+

3aKOH U3MEHCHHUS U COXPAHCHUS HMITYJIbCA!
B UCO

Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHemHAt+' -

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

, €CITH

- N

FlBHeLLIH + FZBHeI.LIH+' ..=0

PeakTuBHOE ABMKEHUE

F

Ar X
Pabota cuitbl Ha MaoM NepeMeneHHN:

;1:|1f'|-|$f'|-+:05 a=F, -Ax

145

o F

0
MOH_IHOCTB CHIJIBI:

€CIIM 3a BpeMsI
At

paboTa CHITbI H3MEHSIETCS Ha , TO MOIIIHOCTD CHJIBI
AA

P=— =F-p-cosn
ﬂhf Ar—)




1.5

1.4.6

1.4.7

1.4.8

151

Kunernueckas OHEprus MaTepPIaJII)HOfI TOYKH:

mv?  p?

EKI/IH =

2 2m

3aK0H N3MEHECHHS KHHETHYECKOW DHEPTUN CHCTEMBI MaTePHATBHBIX
Touek: B UICO AEknn = Al + A2 + ...

ITorennuanbHas SHEPrus:
JUTSI IOTEHIIUATBHBIX CHIT

A12 = E1n0TeHu - EZHOTeHLL_z AEHOTeHLl

ITorenumanbHasg SHEPruss MaTEpUAIBHOW TOYKH B OJTHOPOJHOM M0JIE
TSOKECTU:

Enm'el—xu = mgh

[lorenumanbHas 3HEprus ynpyro 1eopMrpoOBaHHOTO Tela:

kx?
EHOTeHu = T

3aK0H U3MEHECHUS U COXPAHEHUST MEXaHINYECKOU YHEPTHUH:
Euex = Exum + Enorerm,
B IICO AE,ex = Asgcex HETIOTRHLL CHs
B IICO AE,x =0, eCII Agcex menorenn cax = 0

MEXAHUWYECKUE KOJIEFAHUA U BOJIHBI
[apMOHMYECKUE KOJIEOaHMsT MATEpPUATbHON TOYKH. AMIUIMTYJA U
aza xoneGanuii. Kunemarnueckoe onmcanue:
x(f) = Asin| et +o, ).
0, () =x/.
a(=(v,), =) =a +0'x=0,
IJIe X - CMELICHHE U3 PABHOBECHSL.
JIMHAMUYECKOe ONUCAHHE:

ma, = —kx,
X

rae




2.1

15.2

153

154

155

k=mw

. 9TO 3HAYUT, YTO

E, = —kx.

DHepreTUdeckoe omnucaHnue (3aKOH COXPaHCHHS MEXaHHYECKOH

SHEPTUN):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBs3b AMIIIMTY IbL KoJieOaHui CMCIICHHUA MaTCpPIaJ'II:HOfI TOYKH C

aMIUTATYIaMU KoJIeOaHUl €€ CKOPOCTH U YCKOPCHHUS

U =04, @ =04

[lepron u gactoTa KoNIEOAHMIA:

r-2r_1
® Vv

[leproa MaibIx cBOOOAHBIX KOJIEOAHUH MATEMATHIECKOTO MasTHUKA!

T=2?EJI
g

[lepron cBOOOAHBIX KOTEOAHHM MIPYKIHHOTO MAasITHAKA:

m
T=2m |—

k

BLIHY)KZ[GHHble koyie0anus. Pesonanc. PezonancHas KpuBas

[Tonepeunsie ¥ npoxoabHbIE BOIHBI. CKOPOCTH pacpoCTpaHEeHUs U

JJIMHa BOJIHBI:

Wntepdepennus u qudpaxims BOIH

3Byk. CKOpOCTB 3ByKa

MOJIEKYJIAAPHAS ®U3UKA. TEPMOJNHAMMUWKA
MOJIEKYJIAAPHA S ©U3UKA

211

Mojgenu cTpoeHus Ta30B, XUJAKOCTe U TBEPAbIX Ten. Ilycthb
TepMOAMHAMUYECKas cucTemMa (Tell0) COCTOMT U3 N OJMHAKOBBIX

MOJICKYJIL. Torzxa KOJMYCCTBO BCIICCTBA




rae

— 9uciI0 ABOrajipo, m — Macca CUCTEMBI (Tena),
u

— MOJIAIpHag Macca BEIICCTBA

212 TemoBoe ABMKEHNE ATOMOB U MOJICKYJI BEIIIECTBA
2.13 BsaumogeiicTBue yacTull BemecTsa
2.14 Huddysus. bpoyHoBckoe nBmxeHue
2.15 Mogens uneansHoro raza B MKT
CBsi3p MEXIy JAaBIeHHEM W CpeJHel KHHEeTUYeCKON JSHeprueit
MOCTYMATEILHOTO TEIIOBOTO JBIKEHHUS MOJIEKYJ HIICaIbHOTO Ta3a
(ocnoBHoe ypaBHenue MKT):
P=lm,‘nF=En-if ey inl
216 30 300 2 300
rae m0 — Macca OJHON MOJIEKYJIbI,
N
T
- KOHIICHTPAIHS MOJIEKYIT
2.1.7 AbcomotHast Temnieparypa: T =t +273K
CBsi3p TemmepaTypsl ra3a CO CpelHEHd KHHETHYECKOW OSHeprueit
MOCTYMNATEIBHOTO TEIIOBOTO JBIKEHHS €r0 MOJIEKYJ:
{ 2
2.1.8 = | M ]zikr
L 2
2.19 VYpasuenwue p = nkT
2.1.10 Mogenb naeanpbHOro ra3a B TEPMOINHAMUKE:




2111

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBueHne MeHeneeBa — KianeiipoHa (mprMeHH]

3aIlcH):
oV =""RT =vRT =NkT, p=P*L
L [

BripakeHile 114 BHYTpeHHell 3HepIi 0JHOATOMHOIO
raza (IpHIMeHIMEle (DOPMET 3aIIICH);
3 im

L‘=—vRT=£McT = ——RTzw,'UTzipV
2 2 2 2

3akon [lanbTOHA A TaBIEHUSI CMECH Pa3peKCHHBIX Ta30B:

P =D +p2+

2112

U3zomnporiecchl B pa3pekeHHOM ra3e ¢ MOCTOSIHHBIM YHCIIOM MOJICKYIT
N (¢ MOCTOSIHHBIM KOJTMYECTBOM BEILIECTBA V):

m3otepMma (T = const): pV = const ,

n3oxopa (V = const):

1%
—_— t
—T = cons

n3o0apa (p = const):

= const

SN <

I'paduueckoe npezcTapiaeHne n3omnporeccos Ha pV-, pT-u VT-
Juarpammax.

OObeIMHEHHBIN Ta30BbINA 3aKOH:
pV

— = const
T

JJI1 IIOCTOSHHOI'O KOJIMYECTBA BEIICCTBA V.




HaCBIH_IeHHLIG 1 HCHACBIIICHHLBIC ITaphI. KauecTBeHHas 3aBUCHMOCTE

2.1.13 IJIOTHOCTU W JaBJIEHUS HACBIIIEHHOTO Mapa OT TeMIIepaTypbl, MX
HE3aBUCUMOCTh OT 00bEMA HACBIILICHHOTO Iapa
BnaxnocTs Bo3nyxa.
OTtHOCHTENIBbHAS BIaKHOCTb:
¢ _ pnapa (T) _ pnapa(T)
2.1-14 B pHacmu.mapa (T) B pHacmu.mapa (T)
9115 M3MeHeHue arperaTHbIX COCTOSTHUM BEIECTBAa: HCHapeHUE U
o KOH/ICHCALUsl, KUTICHHUE JKUAKOCTH
2116 V3MeHeHne arperatHelX COCTOSIHUM BeEIecTBA: IUIABJICHHE U
o KpUCTaJLTH3aIIUs
2.1.17 [IpeoOpaszoBanue sHepruu B (Pa30BHIX MEpPEexoaax
2.2 TEPMOJJVNHAMUKA
221 TemnmoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 Buytpennss sneprus
223 Temnonepenavya kak cnoco0 M3MEHEHHsT BHYTPEHHEW 3HEpruu 0e3
o coBepieHus padoThl. KoHBEKIHS, TEIUIONPOBOAHOCTE, H3Ty4YCHHUE
KonuuecTBo TEmIoThI.
VY aenbHas TEINIOEMKOCTh BEILIECTBA C:
2.2.4 0 = cmAT
VY aenbHas Temaora napoodpaszosanus L: Q = Lm.
2.2.5 VY aeneHas Terora miasieHus A: Q = Am.
VY nenbHas TemoTa cropanus Tomwmmsa q: Q = gm
OneMeHTapHas paboTa B TEPMOAMHAMUKE:
A = pAV
2.2.6
Brruucnenue paboTs! o rpaduky npoiecca Ha pV-auarpamme
IIepBblil 3aKOH TEPMOJUHAMUKH:
Q12 =AUy + Ay = (U —Uy) +Ap,
2.2.7

Annabara:
Q12 =0= Ay, = (U; — Uy) = AUy,




2.2.8

Bropoii 3akon TepmoauHamuky. HeoOpaTtumeie mporeccht

[Ipunnune! neficteus TerioBbix MammuH. KITJT:

n= o — _ QHJI‘p _|qun| —1— |Qxcm|
2.2.9
MaxkcumansHoe 3Hauenne KII/. [uxn Kapho:
T.. —-T. T
2.2.10 Max =Ny, = —————— =122
Tearp Y-
YpaBHeHHE TEMI0BOro OajaHca:
2.2.11 Q1 +0Q;+0Q3+...=0
3 OJIEKTPOJUHAMUKA
3.1 SJIEKTPUYECKOE IIOJIE
OnekTpu3anus Tel U €€ MPOSBICHUS. DJISKTpUUecKuil 3apsia. [Ba
3.1.1 BHJA 3apsja. OJEMEHTapHBIA DIEKTPHUYSCKHUH 3apsm. 3aKoH
COXpaHEHUs JEKTPHUUECKOro 3apsaa
B3anmogeiictBue 3apsaoB. Todeunsie 3apsnbl. 3akoH Kynona:
B OJHOPOAHOM BEIIECTBE C TUJIEKTPUIECKON NPOHUIIAEMOCTBIO
&
3.1.2
-la, 1 -\a,
Foplalel_ 1 el
&r” 4mes, 17
3.1.3 Onexrpuueckoe nose. Ero neiictBue Ha 3J€KTPHUUECKHIE 3aPs bl
Hanpsk€HHOCTB 3JIEKTPUYECKOTO OIS
N F
quOﬁHbIﬁ
3.14
[Tone Toueunoro 3apsaa:
q
Er =k r_2

OOHOPOAHOEC I10JIC:




E = const.

KapTunsl nuHMi HAPsSKEHHOCTH 3TUX TOJIEH

HOTCHHH&HLHOCTB QJICKTPOCTAaTUYCCKOI'O I10JIsA.
Pasnocths IIOTCHIMAJIOB 1 HAIIPSXKCHUC!
Az = q(p1 — ¢2) = —qlp = qU.

[loreHnmanpHas SHEPTHs 3apsaa B NEKTPOCTATHIESCKOM IT0JIE:

W =q¢
3.15
A=-AW
[ToTeHnman AMeKTPOCTaATUIECKOTO TIOJIS:
" w
q
CBsi3pb HANPsHKEHHOCTH TOJS W Pa3HOCTH TOTEHIMATIOB IS
OJIHOPOJIHOTO 3eKkTpocTaTuueckoro nojs: U = Ed
[IpuHIun Cyneprno3uiuy AMEKTPUISCKUX MOJICH:
E=E +E+....¢p = ¢, + po+...
3.1.6
[IpoBOIHUKH B 3JIEKTPOCTATHUECKOM TIOJIC.
VYcnoBue paBHOBECHS 3apsIOB: BHYTPH IPOBOIHUKA
3.1.7
Et=0
, BHyTPH U HAa TIOBEPXHOCTH MIPOBOJIHUKA () = const
318 JudIeKTpuKu B AJIEKTpOCTaTHYECKOM Tmoje. JludnmekTpudeckas
MIPOHMUIIAEMOCTD BEIIECTBA €
Konmencarop. DneKTpoéMKOCTh KOHIEHCATOPA:
q
C=—
U
3.1.9

BHCKTPOéMKOCTB IJIOCKOI'0 KOHJACHCATOpaA:

£€0S

d




3.2

HapanﬂenLHoe COCIUHCHUC KOHACHCATOPOB:

q=q1+q2+...,U1 = U2 =-'-:Cnapann_C1+C2+'"

IlocnegoBatenbHOE COCTMHEHHUE KOHACHCATOPOB:

3.1.10
U=U,+U P S
- 1 2...,q1—q2 —...,Cnocﬂ—Cl CZ o
DHeprus 3apspKeHHOT0 KOHICHCATOopa!
qu CcU? q*
3.1.11 == =3¢
3AKOHBI [IOCTOSHHOI'O TOKA
Cuna Toxka:
_Ag
321 Aty 0
IToctoaunsiii Tok: I = const
Mns mocTosiHHOTO TOKA q = It
322 VYcnoBus CyliecTBOBaHUS DIIEKTPUYECKOTO TOKA.
o Hanpsoxkenue U n DJIC E
3akon OMa 715 y9acTKa Leu:
3.2.3 I= v
. 0 - R
DNEeKTpUYeCKOoe CONMpPOTHBIEHHE. 3aBUCUMOCTh COMPOTHBICHUS
OJTHOPOJIHOTO TIPOBOJHHMKA OT €r0 JJIUHBI U CeueHHUs. YeNbHOe
394 COTIPOTHBJICHHE BEIIIECTBA.
l
R=p=
Ps
Hcrounnku Toka. DJIC uCTOUYHMKA TOKA:
A
E — CTOPOHHUXCUJT
3.25 q

BHyTpeHHEE CONpPOTUBIIEHHE HCTOYHHUKA TOKA




3axon Oma 1151 TIOJTHOM (3aMKHYTO#) dnekTpudeckoi rienu: E = IR +

Ir, otkyna

3.2.6

[MapannensHOe coeTUHEHUE MTPOBOJHHKOB!
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+...
Rnapann Rl RZ

3.2.7

IToceoBaTe bHOE COEMHEHNE TPOBOIHUKOB:
U=Ul+U2+.,11=12=..,,
RHOCJI = Rl + R2+. -

Pa6ora amextprueckoro Toka: A = [Ut.
3axon Jxoymns — Jlenna:

Q = IRt
3.2.8

Ha pesucrope

UZ
R:Q=A=12Rt=IUt:?t

MOH.IHOCTI) QJICKTPUYCCKOI'O TOKaA:

AAd ,
P=— =1IU
Af 50
TerioBast MOILIHOCTb, BBIJIENsIEMast HA PE3UCTOPE:

Fa

y U
P=I'R=—=IU
3.2.9 R

MoniHOCTh UICTOYHHKA TOKA:




CBO6OI[HI>I€ HOCUTCIIN DJJICKTPUYCCKUX 3apsaJ0B B IHPOBOAHUKAX.

MexaHn3MBbI MMPOBOJUMOCTH TBép,Z[BIX MCTAJIJIOB, PAaCTBOPOB U

3.2.10
pacIiaBoB AJIEKTPOIIUTOB, rasos. [omympoBogHUKH.
[TonynpoBOJHUKOBBIN AMOL
3.3 MATHUTHOE ITOJIE
Mexanndeckoe B3aMMOJEMCTBME MAarHUTOB. MarHuTHoe IIOJe.
Bekrop maruutHON HHAYKUWU. [IpUHIMT Cynepro3uliii MarHUTHBIX
TIOJICH:
B = Bl + B2+. -
3.3.1
JluHuy MHAYKUMM MarHuTHoro mojis. KapTuHa auHMI HHIyKUWU
MarHiTHOTO TIOJSI MOJIOCOBOTO M TIOJKOBOOOPA3HOTO TOCTOSTHHBIX
MarHuTOB
OneiT Opcrena. MaruutHoe moje NpoBoAHMKA ¢ TokoM. Kapruna
3.3.2 JIMHAW UHAYKIIMA MAaTHUTHOTO TIOJIS ITTHHHOTO MPSIMOTO MPOBOTHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOJHUKA, KATYIIKU C TOKOM
Cuna Amriepa, e€ HallpaBJIeHUE U BEJIMUYNHA!
F, = IBlsina
3.3.3 |, rae o — yroi Mexay HalpaBJICHUEM MIPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenria, e€ HarpaBlieHHe U BEIMYHHA!
Fnop =l q | vBsina
/1€ 0 — YOl MeXKAY BEKTOpaMu
3.34 v
B
. JIBm>xeHue 3apsHyKeHHOM YaCTHUITBI B OJHOPOITHOM MarHUTHOM TIOJIE
3.4 OJIEKTPOMAT'HUTHAS MHAYKLMA

34.1

[ToTox BeKTOpa MarHUTHON UHTYKLIUU:
® = B,S = BScosa




3.4.2

SBnenue anekTpoMarauTHON uHAYKIMK. DJC uHAYKIUN

3.4.3

3aKoH anekTpoMaruuTHor nHAyKiuu dapases:

AD
E :—E :—(:I:lir
Af—

344

Lt
N /‘ )
!
=

O/1C uHAyKIMY B IPSAMOM MTPOBOJIHUKE JJIMHOM |, IBHXKYIIIEMCS CO

CKOpPOCTBIO

wvlilD
B OJHOPOJHOM MarHUTHOM noJie B:
| E; |= Blvcosa

, TJIe 0. — yTroJl MEXly BEKTOpOoM B 1 Hopmasbio

n

K MJIOCKOCTH, B KOTOPOM JIeXKAT BEKTOPHI

lnv

; €ClIu

l

1

B
, U

v
TO

| E; |= Blv




345 [Ipasuio Jlenma
MNHIyKTUBHOCTB:!
L= )
1
346 ,mmn © = LI
Camonnanykrus. 9/1C caMOMHIYKIIAH:
A
— — r
v W
—0
DHeprust MarHUTHOTO TOJIS KATYIIKH C TOKOM:
3.4.7 W, = L
. . L - 2
3.5 SJIEKTPOMATHUTHBIE KOJIEBAHUSA 1 BOJIHBI
KonebGarenbupiii  koHTyp.  CBOOOAHBIE  DJIEKTPOMAarHUTHBIC
KOJIe0aHuUs B MJICAIBHOM KOJIe0aTeIbHOM KOHTYpE:
[4() = Guesin 0+ )
]I[' t)=q, =g, __cos( i+, =I__ cos(atf+q,)
351 ®opmyna TomcoHa:

T =2nVLC
, OTKyJla
21 1
w=—=—
T JLC

CBs3b aAMIUTUTYJbI 3apdaa KOHAECHCAaTOpa C aMHHPITy)IOfI CHJIBI TOKa
npu CBO6OZLHBIX QJICKTPOMAIrHUTHBIX KoJIcOaHHSIX B nacaJbHOM

K0J1e0aTeIbHOM KOHTYpE:

gﬂm:—

LE)]

3.5.2

3aKoH COXpaHEHUsI SHEPTUH B WICATBHOM KOJIeOaTeTbHOM KOHTYpE:




3.5.3

BLIHYDKI[CHHLIG QJICKTPOMArHUTHBIC kosiebanus. Pe3onanc

[lepemennsiii Tok. IlpomsBoncTBO, mepegadya © TOTpeOIeHHE

SHGKTpI/I‘IeCKOﬁ OHEPTHUUn

354 B 5 a 5
cus LIT CU LI
+ = SRR = TEE = const.

CpoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3auMmHas opueHTanus

BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
3.5.5 ST

E1lBlc

356 IlIkana 351eKTpOMarHUTHHIX BOJIH. [[puMeHeHne 3JeKTpOMarHUTHBIX

BOJIH B TEXHUKE U OBITY

3.6 OIITHUKA

36.1 [IpssMonuHeHOE PacIpOCTPAHEHHE CBETA B OJHOPOAHOH Cpene.

ToueuHsblil HCTOYHUK. JIy4d cBeTa

3aKOHBI OTpaKeHU CBETa.

a=p
3.6.2
alp
LSS

3.6.3 [TocTpoenune n300pakeHuil B IIIOCKOM 3epKalie

3aKOHBI TIPEIOMIICHHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

AOCOIIOTHBIN MOKa3aTelb MPEITOMIICHHSL:

3.6.4

Cc

Nage = v

OTHOCUTENBHBIN OKAa3aTeNb MPEIOMICHUS:
n, v

nOTH
1 V2




Xona dydel B mpuU3Me.

"

Vy=Vy, My =ik,
COOTHOIHCHI/Ie JaCcTOT U COOTHOILIICHUE MJINH BOJIH HpI/I nepexo;le
MOHOXpPOMATUYCCKOTIO CBCTa qgepe3 rpanuny pasacia ABYX

OINITHYCCKUX CPECI:

3.6.5

ny<n Hy

ny

Oty

ITonHOE BHYTpEHHEE OTPAXKCHHUE.

IIpenenpHblil yToJI OJIHOTO BHYTPEHHETO OTPaXKECHUS:

, 1 n;
Sinay, = =—
Norn ny

3.6.6

3.6.7

Cobupatomme u paccenBaromiyie JUH3BL. ToHKas nmH3a. DOKyCcHOE

PAaCCTOAHUC U OIITUYICCKA CHUJIa TOHKOM JIMH3BI:

dopMyia TOHKOH JIMH3bBL:

IS
| =
T -

YBenuueHue, 1aBaeMoe JIMH30M:

h |fI
P="="a




3.6.8

3.6.9

3.6.

F\ h
f

e
B ciiydae paccenBarolei JTUH3BIL:

1
D0 = F =—0,
D

[=—=

h |fl
H-a ¢

Xox Jyda, IPOLIEAIIEr0 JUH3Y I[OJ IPOU3BOJBHBIM YIVIOM K €€
rmaBHOM onrtudeckoit ocu. [loctpoeHne wn300pakeHWE TOUYKH W
OTpe3Ka NpPAMOW B COOMpAIOIIMX M PACCEUBAIOIIMX JIMH3aX U HX

cucCTeMax

doroammapar Kak onTHYeCKWH mpubop. ['7ma3 kak omTuyeckas
cucremMa

Wntepdepenunss cera. KorepeHTHble HCTOYHHMKH. Y CIIOBHS
HaOJIOIEHUsI MAKCHMYMOB U MHHHMYMOB B WHTEP(EpEHIIMOHHON

KapTUHE OT ABYX cnmbammx KOIr€pC€HTHBLIX UCTOYHUKOB!:

MaKCHIMYMBI — A=2m ; m=0,£1,£2.£3,

vl
MITHIIMYMET — A=(2m +1_];, m=0+1+2+3 _

e

3.6.11

Hudpakmus  cera.  JlubpakumonHas  pemérka.  YcioBHe
HAOJIOEHUs] TJIaBHBIX MaKCHMYMOB IPH HOPMAJILHOM NaJeHUU
MOHOXPOMAaTH4YECKOr0 CBETa C JJMHOH BOJHBI A HA PEWETKY C

nepuoJioM d:

dsin¢g,, =miA,m=0,+/-1,+/-2,+/-3,...




3.6.12

Hucnepcus cBeta

4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM JTY AJIM3M
411 I'unoresa M. I1nanka o kBantax. ®opmyna [lnanka: E = hv
®otonbl. DHeprus GoToHa:
E=ho="Cc
=hv =—=pc
4.1.2
WUmnynec gpoTtoHa:
_E hv h
p= c ¢ 2
4.1.3 doroaddext. OnbiThl A.I'. CroseToBa. 3akoHbl HOTOIPGEKTa
VYpasaenne DiiHmTeHa 111 poTodddexra:
E¢0T0Ha = ABbIXOAa + EKnHmax'
rue,
£ = by = hc
dorona — v = 2 ’
414
A L hc
soixoga — Wip = 77—
i *~ Ao
v2
Evnmax = Y max = el
2
[aBnenue cera.
415 JaBnenue cBeta Ha MOJHOCTHIO OTPAXKAIOLIYI0 IMOBEPXHOCTh M Ha
MIOJTHOCTBIO MOTJIOIIAIOIIYIO TOBEPXHOCTD
4.2 OU3UKA ATOMA
421 [Inanerapras Mozmeasr aToma
[ocrynarel Bopa. U3nydenue u nornomeHe GoTOHOB MpH nepexojie
aToMa ¢ OJJHOTO YPOBHSI SHEPTUH Ha JIPYTOi:
4.2.2 he

hv —=|E,-E

mr . m |

Y




4.3

4.2.3

Jluneituateie CIEKTPHIL.

CrieKTp ypOBHEH SHEpPTUU aToMa BOJOPO/Ia:

~13,63B
E, =222 4123,

n

OU3UKA ATOMHOI'O AJIPA

43.1

Hyxmnonnas monens sinpa ['eiizenbepra — WBanenko. 3apsn sapa.

MaccoBoe uucio sapa. M3oTomns

4.3.2

PagnoakTHBHOCTE.

Annda-pacnan;
A A4 4
- X—>.Y+ ;He

bera-pacnan.

DNeKTpOoHHBIH B-pacmam:

A A 0~
s X—= Y+ je+v,

[TosuTponHkIi B-pacnan:
A A (= .
X7 + e TV,

I'amMmma-uznyuenue

4.3.3

3aKoH PaanOaKTUBHOI'O paciiaza:

-t

N(t) = Ny 2T

ITycTs m — Macca paguoakTUBHOTO BelecTBa. Torma

-t
m(t) =my* 2T

4.3.4

SnepHble peakuuu. [lenenve u cunTes suep




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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