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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHMUI K pe3ysbTaTaM OCBOEHHUSI OCHOBHON 00pa30BaTeNbHOI MpOTrpamMMmBbl,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom denepanbHOW pabodeid MporpaMmbl
BocriuTanus u Konnenuuu npenonaBanust yueOHoro npeamera «®dusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoii  ®Denepanuu, peamu3yiONIMX OCHOBHBIE 00pa3oBaTeiIbHBIC
IPOrPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE IPEIMETHOE COAEp)KaHUE,
YCTAQHABJIMBACT PEKOMEHYEMYIO IIOCIIEAOBATEIFHOCT M3YYCHHS TEM M Ppa3fesioB y4eOHOro
npeaMeTa ¢ ya€TOM MEKIPEAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTHKN y4eOHOTr0 Ipolecca,
BO3paCTHBIX 0cOOeHHOCTeH oOyuaromuxcs. [Iporpamma o pusuke 1aét npeacraBieHue o HENsX,
coJiep>kaHuu, o01elt cTpareruy oO0ydeHus, BOCOIUTAHUS U PAa3BUTHS O0YUaIOIUXCS CPEICTBAMU
yaeOHoro npeamera «Pus3uka» Ha yriiyOaEHHOM YPOBHE.

N3yuenne kypca (QU3UKK YrIIyOJEHHOTO YPOBHSA TIO3BOJIIET pPEATM30BaTh 3aaddl
npoecCHOHANBHOM OpPHEHTAllMU, HANpPaBICHO Ha CO3JAHHE YCIOBUW JUIsl MPOSBICHUS CBOUX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYaroIIMMCS, KOTOpPbIE
HEOOXOAWMBI Ui  TPOJOJDKEHUsT O00pa3oBaHHMsI B OpPraHM3alusAX MpodhecCHOHAIBHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATIEHOCTSIM.

B mporpamme mo ¢usmke ompenensroTcs IUIaHUPyeMble pe3ylbTaThl OCBOCHUS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEr0 00IIero 00pa30BaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(Ha yrny6néHHOM ypoBHE). HaydHO-METOM0IOrHYeCcKOi OCHOBOM IS pa3paboTku TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0YyYarolMXCs, OCBOMBIIMX
nporpaMMmy o (u3MKe Ha ypOBHE CpPEIHEro o0Iero oopa3oBaHMs Ha YIriyOJEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTAaHUPYEMBbIE PEe3yJIbTaThl OCBOECHUS Kypca (U3UKH Ha YIITyOJIEHHOM YpPOBHE, B TOM YHCIIE
IpeIMETHBIE PE3YIbTAThI IO roj1aM O0yUEHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[IporpamMa mo Qu3MKe HMEEeT NPUMEPHBIM XapakTep M MOXeT ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOTrpaMM.

[IporpaMmmMa 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUILMATUBY YUWUTEIeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEau3alud PAa3IMYHBIX METOJMYECKHUX TOAXOIO0B K
IpenoiaBaHuio (PU3UKH Ha YIIIyOJEHHOM YpOBHE IPH YCIOBUU COXPAHEHUS 00s3aTeIbHOM yacTu
coJiep’KaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BHICTYIIAas B KAUe€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUIM ONpeAeNnIo XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHsS HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydarolerocs, B OpMUpOBaHNE YMEHUI
NPUMEHSATh HAyYHBIH METOJI TIO3HAHUS MIPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICIOBAHHM.




B ocHOBYy Kypca pu3nku Ha ypoBHE CpeIHEro oOIIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUUYECKU 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. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH 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
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOIMUYECKUMHU ITPOOIIEMaMHu.

Hoesa npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6aE€HHOrO ypoBHS Npeaoaaraet
3HAaKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKMX M TEXHOJIOIMYECKHX MPHIIOKEHUH HM3y4EeHHBIX
Teopuil W 3akoHOB. llpu 3TOM paccmMaTpuBalOTCs Ha YpOBHE OOIIMX MPEACTAaBICHUN U
COBPEMEHHBIE TEXHUUECKHUE YCTPONUCTBA, U TEXHOJIOTUU.

Hoea »3xonocuzayuu peanusyercs MNOCPEICTBOM BBEACHUS HJIEMEHTOB COJEpKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYKIEHHs MPoOJIeM palliOHAILHOTO MPUPOIOII0JIb30BAHUS U
HKOJIOTHYECKOM OE30MaCHOCTH.

OcBoeHue cojiepkaHusl MPOrpamMmbl 10 GU3UKE TOJKHO ObITh IOCTPOSHO Ha MPHUHLUIAX
CHUCTEMHO-/IEATEIbHOCTHOr O 1oxo/a. s GU3uKy peainzanus 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJIb30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO ICHWCTBYMOMIETo (hakropa
yuebHoro nporecca. J{js1 yriny0i€HHOro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUUYECKOTIO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTANbHBIE YYEHHUYECKHE OIBITHI NMPH H3YyYEeHUH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NIEeCKOro NpakTUKyMma. B iepBoM citydae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xnaccoB, MO0 moce NepBOro U BTOPOTO MOJIYTOAUN B KaX/10M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paldoT, KOTOpbIE
IOpOBOJATCS B Mpolecce u3ydeHus paszaena (temsl). Ilpu 3Tom mox paGoTtamu mpakTHKyMa
MOHMMAETCS CAMOCTOSATEIBHOE HCCIEIOBAHHUE, KOTOpPOE€ MPOBOJUTCS MO PYKOBOJCTBY
CBEPHYTOro, 00001IEHHOT0 B11a O€3 MOIIAaroBOil MHCTPYKIIMH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa Mpe/CTaBlIeHa eANHBIM NepeyHeM. BrIO0p TeMaTHKH 7Sl TUX BUAOB YUEHHUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHHMKaMHU 00pa3oBaTeNbHOTO Ipolecca HCXOAs W3
O0COOEHHOCTEl MOYPOYHOrO IUIAHMPOBAHMUS M OCHamleHus: kaOuHeta ¢usuku. Ilpu sToMm
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMUCA YMEHUSMH IPOBOJAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH M TOCTAaHOBKY OIIBITOB I10
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAeNseTCs PEeIIEHUI0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu aTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SBISIOTCS 3aJauyd C SBHO 3aJIaHHOM M HESIBHO 3aJJaHHOM
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIIME IPUMEHSATh U3YyUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaK M MHTErpUpysd NPUMEHEHHE 3HAaHUW M3 pa3HbIX pa3fenoB. s
KaueCTBEHHBIX 3aJjady IMPUOPUTETOM SIBIAIOTCS 3aJaHusl Ha OOBsICHEHHE/NpelCcKa3aHue
NpoTeKaHUs (U3UYECKUX SBICHUH U MPOLIECCOB B OKpY)KaIoLIeH >KU3HM, TpeOyromue BbiOopa
¢du3nveckoil Moenu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.




B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
o0ecrieyeHn0 y4eOHOTO Tmpouecca Kypce (PU3MKH yriayOJEHHOTO YpOBHS HA YPOBHE CpEIHEro
obmiero oOpa3oBaHHs JTOJDKEH HM3y4aThCS B YCIOBHUSIX IMPEAMETHOTO KaOwHera. B kaOuHere
bu3HKH T0KHO OBITH HEOOXOMMOE JTa00paTOPHOE 00OPYAOBAHUE IS BHIIOTHEHUS YKa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKUX OIBITOB, Ja0OpaTOPHBIX paboT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeYMBaET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAIMil s HMCCIEAOBAHUS H3Yy4aeMbIX SIBICHHI M IPOIIECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIIEHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU EJIAMU U3Y4YeHHs PU3UKU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY M3yYEHUIO IPUPOJIBbI,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOA€ TMO3HaHUs W (HOPMHUpPOBAHHE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3y4yeHHUS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MYECKHX 3HAHUU H
HAYYHBIX JI0KA3aTeIbCTB;

dbopMHpOBaHUE MPEICTABICHUH O poJi (PU3MKH IJIs pa3BUTHS APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEJCTABIEHUH O BO3MOXKHBIX cdepax Oyaymeil mnpodeccnoHanbHOM
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HaTpaBlIECHUH.

JlocTmkeHne STUX Ienell oOecreunBaeTcsi penieHHeM CIEAYIONMX 3afad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSX, BKIIIOUAsi MEXaHUKY, MOJIEKYISIPHYIO (PU3UKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOU3UKH;

dbopMHpoBaHUE YMEHUI PUMEHSITh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHHS (PU3UICCKUX
SIBIIGHUH B TIPUPOJIE U JUIsI IPUHSATHS MPAKTUYECKUX PEIICHU B TIOBCETHEBHOM JKU3HU;

OCBOCHME CIIOCOOOB pEIIeHUs Pa3JIMUHbIX 3a/1a4 C SBHO 33JaHHON (PU3UUECKON MOJIEINBIO,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1a9¥, B TOM YHCJIE 33]1a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3UYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTald WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;




CO3/IaHUE YCJIOBUM ISl Pa3BUTHUS YMEHHU MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPUYECKOI
JESITEIIbHOCTH;

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

B cootBerctBuu ¢ TpedboBanusamMu ®I'OC COO yrinyO0nEHHBIN ypOBEHb U3yUEHHUS y4eOHOTO
npenMera «Pusnka» Ha ypoBHE CpelHEro ooumiero oopazoBaHus BbIOMpaeTCcss 00ydarolIUMHUCS,
IUTAHUPYIOIIUMH  TIPOJIOJDKEHHE OOpa3oBaHMs 10 CIEHUAIBHOCTAM (DU3UKO-TEXHHUYECKOTO
npouIs.

Ha n3yuenue ¢usuku (yriyOnEHHBIM YPOBEHB) HA YPOBHE CPEHETO 00IIEeT0o 00pa3oBaHMs
otBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B Hepenmto), B 11 kiacce — 170 yacos (5
4acoB B HEJIEIIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YUYMTEIb JellaeT BBIOOpP MIpOBeJAeHHs 1a00paTOpHBIX padoT U
OTIBITOB C YU4ETOM UHIUBUAYATbHBIX 0COOEHHOCTENH 00YUaIOLTUXCS.




COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

OKCIIepUMEHT U TeopHus B Mpoliecce Mo3HaHus npupoabl. HabmroaeHne u sKCriepuMeHT B
buzuke.

Crioco0b! u3MepeHus (U3NYECKUX BEJIUYMH (QHAJIOTOBBIE U LU(PPOBBIE U3MEPUTEIbHBIE
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuit pu3nuecKkux BenuyuH (a0COTIOTHAS U OTHOCUTEIIbHAS).

MogenupoBanue (U3NUECKUX SBJICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPJI0€ TEJIO, UJeaIbHAasl )KUAKOCTh, UJeaNIbHBIN a3, ToueuHbld 3apsn). ['unoresa. dusznyeckuit
3aKOH, I'PAaHULIbl €10 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Pomp m mecto u3uku B (OPMHUPOBAHMM COBPEMEHHON HAaydyHOW KapTUHBI MHpa, B
IPAaKTUYECKOH J1eATENbHOCTH JHOACH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomol, RPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B SN TOCTOSIHHOTO TOKa IPH IIOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HakoMCcTBO ¢ HUppoBoil maboparopueil no ¢usmke. Ilpumepsl n3mepeHus: GU3NIECKUX
BEJIMYMH [TPU MOMOILM KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHMYECKOro nBwkeHus. Cucrema
OTCUY€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

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

[Tepemerienre, CKOpoCTh (CpeIHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHUS U MYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX TpaUKH.

CBobogHoe majieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Tema, OpomeHHOTo Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH U YCKOPEHUS MaTepuaibHOW TOYKU OT
BpPEMEHH U UX IpaduKu.

KpuBonnHeliHoe 1BUKEHUE. [[BUkeHNE MaTepualbHON TOUKHU 10 OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. llepwon m vactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuueckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CIHAOMETP, JABHKEHUE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE MTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Monens cucteMbl 0TCUETa, MIUTFOCTPALlUS KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

Crioco0bI HcceJOBaHuUs IBUKCHHM.




Wnmroctpanys npeaeabHoro nepexoaa i N3MEpeHe MTHOBEHHON CKOPOCTH.

[IpeoOpazoBanue IBUKEHHM C UCTIOIb30BAHMEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOnronenue nBuxkeHus Tena, OpOoIIEHHOI 0 MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpasienue CKOpoCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTU B PEAYKTOpE.

CpaBHeHue TyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3yueHnue HepaBHOMEPHOI'O IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOU CKOPOCTH.

H3mepenne yCKOpeHUs IpU MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUHU 110 HAKIIOHHON
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JBUKECHHUH.

N3mepeHune yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHJ0BAHO HCII0JIb30BaHuE LU(POBOH
nabopaTopun).

N3yueHue NBUXXEHUS Teja, OpOLIEHHOIo TOpu30HTaIbHO. [IpoBepka runoTessl 0 npsiMoi
IIPONOPLUOHAIBHON 3aBUCUMOCTH MEXK]y JAJIBHOCTBIO MTOJIETA M HAYAJIBHOM CKOPOCTBIO TEIa.

N3yuyenune aBuKeHUs Tea M0 OKPYKHOCTH € IOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH IE€pPHOAA OOpaIIeHHsT KOHHYECKOTO MAasTHHKAa OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

Ilepssiit 3akoH Hprorona. MHepumaneHbie cucreMsl oTcuéra. [IpuHIMI OTHOCHTEIBHOCTH
["anunes. HeunepuuanbHble CUCTEMBI OTCUETA (ONpEAETICHUE, IPUMEDPHI).

Macca tena. Cuina. [IpuHnun cyneprno3unun cuil.

Bropoii 3akoH HeroToHa 111 MarepuaibHON TOUKH.

Tperwnii 3akoH HproTOHA 17151 MaTEPHAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPaBUTALIMOHHON M MHEPTHOW MacCHhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHUS CBOOOJHOrO TaJeHHst OT BBICOTHI HaJ
MOBEPXHOCTBIO IUIAHETHI W OT reorpapuyueckoil MmupoThl. J[BuKeHHE HEOECHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, 1BUXKyIIErocsi ¢ yCKOpEHHUEM.

Cuna Ttpennsa. Cyxoe TpeHume. Cuna TpeHUS CKOJIBKEHUS W CWJIA TPEHMS IOKOS.
Koadduuuent tpenus. Cuna conpoTUBICHUS NMPH JBUKEHUU Tela B JKUIKOCTU WM rasze, eé
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOT'O JIBH>KCHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumena.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: IOALIUIIHUKH, IBUXKCHHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habmroienue 1BHKEHUs Tell B MHEPLUATIbHBIX U HEMHEPIHUAIBHBIX CHCTEMax OTCYETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

Kauenne nByX WIWIMHIPOB WM IIAPOB Pa3HOM MacChl C OAMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEMHEPIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHHME PABHOIECHUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChI TEJa
Ha €ro yCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCYETA.

PaBeHCTBO cHJI, BO3HUKAIOIIUX B PE3YJIBTATE B3AUMOAECHCTBUS TE.




N3MmepeHne macc 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec tena mpu yCKOpeHHOM NIOABEME U ITaJICHUN.

LlenTpoOEKHbIE MEXaHU3MBI.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenune paBHOJCHCTBYIOMIEH CHJI TPH JBMYKEHUH OpyCKa 110 HaKIIOHHOM TIOCKOCTH.

[IpoBepka rumore3sl O HE3aBUCHMOCTH BPEMEHH IBWKEHHsI Opycka IO HaKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKWHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3yueHue ABMKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKHil OJI0K.

N3mepenne koddduirienTa TpeHus Mo BeIWYHHE YTI0BOro KodduilneHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue nBMKEHUS Opycka II0 HAaKJIOHHOM IUIOCKOCTH C  IEPEMEHHBIM
K03 PUIMEHTOM TpEHHUS.

N3yuenue ABMXKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomoTHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUKEHUE TBEPIOrO Tea.
MoOMEHT cuiibl OTHOCUTENBHO OcH BpaiueHus. [lmeyo cumnpl. CrokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTMYECKUE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméTryaTblie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

KoHcTpynpoBaHne KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yyenue yCTOMYUBOCTU TBEPAOIO T€Jla, UMEIOLIETO MJIOIIAb OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeXaHUKe.

HNMItynsC MaTepHaIbHOW TOYKH, CUCTEMBbI MAaTepHANBHBIX TOYeK. L[eHTp macc cuctemMsbl
MaTepHalbHBIX TOUEK. Teopema O JBUKEHNH LIEHTpa Macc.

HMnynbc cuibl U N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

MomeHT umnyibca MaTepuanbHOM ToukW. IIpencraBiieHHEe O COXpaHEHMHM MOMEHTA
MMITyJIbCa B [IEHTPAJIbHBIX MOJISX.

Pabora cunel Ha MaloM M Ha KOHEYHOM nepemernieHuu. ['paduueckoe mpeacraBieHue
pabOTHI CHITHI.

MOUIHOCTb CHJIBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
SHEPIrUH MATEPUATILHON TOYKH.




[ToreHnnanpHble M HEMOTCHIMANBHBIE cuibl. [loTeHnuansHas sHeprus. [loTeHumaneHas
SHEPTUs ynpyro neGopMHpPOBaHHOW NpPYKUHBI. [loTeHIMaNbHas SHEPTHA Tela B OAHOPOIHOM
rpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprus Tejaa B TPaBUTALMOHHOM I10JI€ OJAHOPOJHOIO
mapa (BHYTpH U BHe L1apa). Bropast kocmuueckas CKopocTb. TpeThsi KOcMUYEcKasi CKOPOCTb.

CBs3b paOOThl HEMOTEHUMAIBHBIX CUJI C U3MEHEHHUEM MEXaHMYECKOM PHEpPIUu CHUCTEMbI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKOW IHEPTHUHU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

VpaBHenue bepHyim mis MOCalbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPAHEHUS
MEXAHUYECKON HEPTHUN.

TexHuueckue ycTpoHCTBA U TEXHOJIOTMYECKHE IPOLECCHI: IABMIKEHHE PAaKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, THPOCKOI, (UTYpHOE KaTaHWE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

W3mepeHre MOIHOCTH CHJIBI.

M3MeHeHue 3Hepruy Teia Ipyu COBEPIIEHUH PaOOTHI.

B3aumuble IpeBpaleHuss KNHETUYECKOM U MOTEHIINAIbHON SHEPT UM IIPU IEHCTBUY HA TEJIO0
CHUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpyu cBOOOIHOM MaJAECHUU.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

M3mepeHne uMIrysbca Tena o TOpMO3HOMY ITyTH.

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

CpaBHeHUE U3MEHEHHS UMITYJIbCA TEla C UMITYJIbCOM CUJIBL.

HccnenoBanne coxpaHeHHs UMITYJIbCA IIPU YIPYTOM B3aUMOZECHCTBHH.

N3MepeHre KHHETUYECKOM SHEPTUN TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHuE U3MEHEHUs MOTEHI[MAIbHOM 3HEPTUU IPYKUHBI C pabOTON CUIIBI TPEHUS.

Omnpenenenue pabOThI CHIIBI TPEHUS TPU ABUXKEHUH TeJla IO HaKJIOHHOM ITJIOCKOCTH.

Paznen 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOI MeopUul.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyasipHo-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHue. XapakTep IBMIKEHUS W B3aUMOJICUCTBUS
YacTHI] BellecTBa. MoAenu CTPOCHHUs ra30B, )KUIKOCTEH U TBEPIBIX TeJ U OObSICHEHUE CBOWCTB
BEIIeCTBA Ha OCHOBE 3THX Mojeneil. Macca u pa3smepbl Mosekyn (aromoB). KommuectBo
BemlecTBa. [locrosanas ABorazpo.

TemnoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkama TemmepaTyp
Lenbcus.

Monens u1eanbHOro ra3a B MOJEKYISIPHO-KMHETUUECKON TEOPHUN: YaCTULIBI T'a3a IBUKYTCA
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C APYTOM.

['a3oBble 3akoHBL. YpaBHeHue MenneneeBa—Kumamnelipona. AOconoTHas Temmneparypa
(mkama Ttemnepatyp KensBuna). 3akon J[lanerona. W3ompomecchl B uHeadbHOM rasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe npeacraBieHne U30MPoOLECCOB: U30TEpMa,
M30x0pa, u300apa.

CB43b MEXy JaBJICHUEM U CPEAHEN KHUHETUYECKOW YHEPTUEN MOCTYNATEIbHOT0 TEMIOBOTO
JIBIDKEHUS MOJIEKYJT HJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYIIIPHO-KUHETHYECKON TEOPHH
WJICaJIbHOTO Ta3a).




CBsi3p  aOCONMIOTHON  TeMmmepaTrypbl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPrUell MOCTYIAaTENbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuueckue YCTpOICTBA U TEXHOJIOTMUYECKUE IIPOLIECCHI: TEPMOMETp, OapoMmerp,
MOJyueHUEe HAaHOMAaTepUasoB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTUll BEIIECTBA.

Mopnens OpOYHOBCKOTO JIBUYKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUSI.

Huddy3us xuakocTei.

Mogens onbita LlTepHa.

IIpuTsxeHnue MOJIEKyII.

Monenu KpucTamIn4ecKuX peméTok.

Habmronenue u ncciaeioBaHUE U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue npoiiecca yCTaHOBIEHUS TEIJIOBOTO PaBHOBECHS IIPU TEIJIOOOMEHE MEXAY
ropsiyeil ¥ X0JIOJHOM BOJIOM.

H3ydyeHrne W30TEpPMUYECKOro TMporecca (peKOMEHIOBAHO HCIOIb30BaHHe LU(POBOH
nabopaTopun).

N3ydenune n30XopHOTro mnpouecca.

H3ydenue nuzobapHOro mnpoiecca.

[TpoBepka ypaBHEHUS! COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/l) cucrema. 3ajaHne BHEIIHUX YCIOBUM JJ1s1 TEPMOIMHAMUYECKON
cucteMbl. BHeniHne u BHyTpeHHUE napaMmeTpsol. [lapameTpsl TEpMOIMHAMUYECKONW CUCTEMBI KaK
CpEIHUE 3HAYCHUs] BEJIMYMH, ONIMCHIBAIOLINX €€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynepoe navano tepmoanHamuku. CaMonpou3BoibHas pefakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenbs wuaeanbHOrO raza B TEPMOJMHAMHMKE — CHCTEMa YpPaBHEHWU: YypaBHEHHUE
MenneneeBa—Knaneiipona u BbIpaXXeHUE ISl BHYTPEHHEW SHEPruu. Y CIOBUS MPUMEHHUMOCTH
TOW MOJENN: HM3Kasg KOHIIEHTpalMsl 4YacTULl, BBICOKHE TeMIepaTypbl. Brlpaxenue mus
BHYTpPEHHE!N SHEPTUU 0JIHOATOMHOTO HJI€aIbHOIO rasa.

KBasucratnueckne u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMOAMHaMuKe. Berunciaenne padoTsl o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco® HW3MEHEHHUsS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKOU
cucTeMbl Oe3 coBeplIeHus: padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyUSHHE.

KonnuectBo Ttemnorsl. TemnoéMkocTh Tena. YaenbHass M MOJSIpHas TEIUIOEMKOCTH
BelllecTBAa. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBA. Pacuér koiamyecTBa
TEIJIOTHI TIpH Terutonepenaye. [lonstue o0 agnadbaTHOM Tporiecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHYTpeHHS s sHeprus. KomumdecTBo TEIIOTH 1 paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOIUHAMUUECKON CHCTEMBI.

Bropoil 3akoH TEepMOAMHAMHUKH JUIsI PABHOBECHBIX IIPOLIECCOB: 4Ye€pe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbI MPOXOIUT €AMHCTBEHHas aauadara.
AOGcomoTHas TeMIieparypa.
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Bropoii 3akoH TepMOIMHAMUKU Il HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO Iepeaarhb
TEIUIOTY OT Oojiee XONOJHOTO Telna K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
Heob6patumocTh npupoIHBIX MPOIECCOB.

[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MakcumanbHoe 3Haduenune KIIJI. [ukn Kapno.

DKOJIOTHYECKUE aCNEKThl MCIIOJIb30BaHUSI TEIUIOBBIX JBUrarenei. TeniaoBoe 3arps3HeHue
OKPYKarOILEH Cpebl.

TexHuuyeckue yCTpoiCTBAa M TEXHOJIOTHMUYECKHE MPOLECCHI: XOIOIMIBHUK, KOHAUIIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM JBUraTeNnd, MapoBas TypOWHA, MOIYyYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTWIU3ALMS «TEIJIOBBIX» OTXOJIOB C UCIOJIb30BAaHMEM TEIUIOBOIO Hacoca,
YTHIU3AUsS OMOOPTraHUIEeCKOTO TOIUTMBA JJIsI BEIPAOOTKH «TEILIOBOMY M AJICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCKOM PacIIuPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMJIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbroTepHbie MOJIENH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

H3mepeHue yaenbHOM TermI0EMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHHS BEIIECTBA.

Hccnenoanue aquabaTHOTO mpoIiecca.

N3yuenne B3aMMOCBS3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoovl.

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu kumeHwe. YenbHas TemioTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUsSI HACBIIIEHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00bEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TeMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUKOCTH.

BrnaxHocTs Bo3yxa. AGCOMIOTHASA U OTHOCUTENbHAS BIa’KHOCTD.

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

Hedopmaruu tBEpHoro Tema. Pactshkenune u cxxarue. Casur. Moayns FOnra. Tlpenen
yrapyrux aedopmanui.

TemoBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U THHEHHOE pacUIupeHue.
AHTapMOHHM3M TETIJIOBBIX KOJIEOAHUI YacTHII BEIIECTBA KaK MPUYNHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadduimeHT moBepXHOCTHOTO HaTshKeHUs. KanumnspHbie
saBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHU4YecKne yCTPOWCTBA MW TEXHOJOTHYECKHME TIPOIECCH: KHUAKAE KPUCTAJUIHI,
COBpPEMEHHBIE MaTepUAIIbI.

Hemoncmpayuu.
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TeroBoe pacmmpeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBIEHUU.

W3mepenne cuiibl HOBEPXHOCTHOTO HATSIKEHUSI.

OnbITHl ¢ MBUIBHBIMH INIEHKAMHU.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHEIOTOHOBCKOH YKUIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunsr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yuyenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

N3mepenne yaenpHON TEIIOTHI IIJIABJICHHS JIbJA.

N3yueHue CBOMCTB HACHIIICHHBIX APOB.

H3mepeHne abCoMOTHOM BIaXKHOCTH BO3yXa U OIICHKA MAcChl TAPOB B IIOMEIICHHUH.

N3mepenne ko3 puIeHTa moBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeQOpMaIii PE3MHOBOTO 00pasiia OT MPUIOKEHHON K HEMY
CHUJIBL.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [IBa BHIa 3JIEKTPUYECKHUX
3aps0B. [ IpoBOIHUKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUM 3apsi.
3aKOH COXpaHEHMsI dJIEKTPUUECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onekrpuueckoe nojie. Ero nelicTBre Ha 3JEKTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OHOPOIHOE FINEKTPUUECKOE OJIE.

IToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NMOTEHIMANIOB M HaIPSKEHUE.
[ToreHnnanbpHas SHEPruUs 3apsa B MEKTPOCTATUUECKOM ToJie. [loTeHIman 31eKTpocTaTH4ecKOro
noJis. CBsA3b HANPSDKEHHOCTU TOJIS U Pa3HOCTH NMOTEHLHUAIOB AJIS JEKTPOCTATHYECKOTO MO
(KaK OTHOPOAHOIO, TAK U HEOJHOPOIHOTIO).

[TpuHIMI CYyNIepHO3UIIUH SJEKTPUUECKUX MOJIEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspbkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHONM OECKOHEYHOM IIOCKOCTH.
KaptrHbl mMHMN HaNpsHKEHHOCTH 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEH.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM IT0JIE. J{MaNeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Konnmencarop.  DNEeKTpoEMKOCTh  KOHJACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpa.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTopoB.  IlociemoBaTenbHOE — COSMHEHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOopa.
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JIBrkeHne 3apsyKeHHON YacTHIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue yCTpONCTBA M TEXHOJOTHYECKHE IPOLIECCHI: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3aLUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHICHCATOPHI, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpOoUCTBO U IPUHLUI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TT0JIE IBYX 3apsKEHHBIX IIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[TpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTUUeCcKast 3alluTa.

VYeTpoiicTBO U IeCTBUE KOHAEHCATOPa MOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH IIIOCKOT0 KOHAEHCATOpa OT IUIOMIA/IA IUIACTHH, PACCTOSIHUS
MEXy HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus EeKTPUYECKOTro MOoJIsl 3apsyKEHHOTO0 KOHAEHCATopa.

3apsika ¥ pa3psiika KOHAEHCAaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadbopamopnwvie padbomot, npaKmuKym.

OneHka cuil B3auMOJIEHCTBUS 3apSKEHHBIX TEJL.

Habumronenne npeBpalieHyst SHEPruu 3apsDKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/IA.

N3yuenue npoTrekaHusi TOKa B LENHU, COAEPHKAIICH KOHAEHCATOpP.

Pacnipenenenrie pasHOCTM NOTEHUMANIOB (HANpsOKEHUs) IPU  IOCIIENOBATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiil 31eKmpuvecKuli mox.

Cwuita Toka. [ToCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHUS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hanpsioxenne U u DJIC €.

3akoH OMa JJid y4acTKa LEMH.

DNEKTPUUECKOe COPOTUBIICHNUE. 3aBUCUMOCTb CONPOTUBIIEHUS OJTHOPOJIHOTO MPOBOJHUKA
OT €ro JUIMHBI U IJIOUIa/Id OTIEPEYHOr0 CEeUeHUsl. Y IeJIbHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB. Pacyér
pa3BeTBIEHHBIX MeKTprueckux nene. [1pasmia Kupxroda.

Pabora anexkrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

Mo1HOCTb 371eKTprUYecKoro Toka. TernoBast MOIIHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHEee COMPOTUBIICHHE UCTOYHHIKA TOKa. 3aKOH OMa 711 TOJTHOH (3aMKHYTOI )
AIIEKTPUYECKON Lienu. MOIIHOCTh UCTOYHMKA TOKa. KOpOoTKO€E 3aMBbIKaHHUE.

Konzgencarop B 11enu noCTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTaT, CYETUHK IIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

W3mepeHne cuiibl TOKa M HaIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAmpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUS U CBETOIMOJA.
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3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JAJUHBI, IUIOHIAIU
MONEPEUHOI0 CEYEHUSI U MaTepHaa.

WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT CONMPOTHUBJICHUS IPU MOCTOSTHHOM HAIPSKEHUU.

[Ipamoe u3zmepenune DJIC. KopoTkoe 3aMmblkaHHE TajJbBaHUYECKOTO AJIEMEHTA M OIICHKa
BHYTPEHHETO COMPOTUBIICHHUSI.

Crioco0bl coeTMHEeHUs UCTOYHUKOB Toka, DJIC Garapeit.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXKTy MOJIIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npAKmMuKym.

HccnenoBanue CMEIIAaHHOTO COSIUHEHHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccnenoBanrie 3aBUCIMOCTH CHJIbI TOKA OT HAIIPSDKEHUS JJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npesena u3MepeHus ammnepmeTpa (BOIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanue 3apucumoctu DJC rabBaHUYECKOTO JIEMEHTa OT BPEMEHH MPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEX/1y IMOJI0CAaMH UCTOYHHKA TOKA OT CHJIBI TOKA B
ETH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPJABIX ~ METAUIOB.  3aBUCUMOCTH  COINPOTHBJICHUS  METAUIOB  OT  TEMIIepaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpUMECHas MPOBOAMUMOCTh MOIYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUI TOK B AJEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS TUCCOLMAIMS. DIIEKTPOIIH3.
3akonbl dapajes A 3JIEKTPOIIN3a.

ONeKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM pa3psl.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHu4yeckne yCTpONCTBA M TMPAKTUYECKOE NPUMEHEHUE: Ta30pa3psaHble JIAMIIbI,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOJYMPOBOJHUKOBBIE MPHOOPHI: THOM, TpaH3UCTOp, (hoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3TEKTPOIUTOB.

3akoHsl anekTposn3a dapanes.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHHME TPOBOJUMOCTH METAIIJIOB U TOJYIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, npakmuxym.

HabGnronenue anexrponusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
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CHsATHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKH AUOA.

Du3nYecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  Hu3MepeHud  ¢usnueckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3MUECKUX BEITUIHH,
MIPOBEPKa MPEAIOKEHHBIX TMIOTE3 (BBIOOP M3 paboT, OMMCAHHBIX B TEMAaTHYECKHX pa3fenax
«Y4YeHNYECKHI SKCIIEPUMEHT, 1a00paTOpHbIe PaObOThI, TPAKTHUKYM)).

Me:xknpeameTHbie CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHoro ypoBHsa B 10 Kilacce oCyIIecTBISETCS C y4ETOM
COJIEpKaTEeNbHBIX MEXIIPEIMETHBIX CBfA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemnole nOHAMUA, CE6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3MUeckas BEIMYMHA, 3aKOH, TCOpHs, HaOIIOICHUE,
3KCHEPUMEHT, MOJEIUPOBAHNUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIC
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuicHWE CHCTEMbl ypaBHeHmi. JluHelHas QyHkoms, mapadona,
runepoona, ux rpaduku u cBoicTBa. TpuroHomerpuieckne GyHKINUU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BEKTOphl M MX MPOEKUMU Ha OCHU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozusa: mexanndeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMoc, TEII000MEH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXKarolled  cpeabl,  yTUIM3alus
OMOOPraHNYECKOro TOIIUBA JAJISl BHIPAOOTKH «TETUIOBOM» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSDKEHUE U KalWUISPHBIE SBJICHHS B IPUPOJE, IEKTPUUECKHE SIBICHUS B )KUBOM IPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasi Macca, MoJy4eHre HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJIKHE KPHUCTAJUIbl, DJJIEKTPUUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTUUYECKAS
JUCCOLMAIs, TAIbBAHUKA, YJIEKTPOHHAS! MUKPOCKOIIUSI.

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

Texnonozua: npeodpa3oBaHue JBUKEHUH C HCIOIB30BAHUEM MEXAHU3MOB, YUET CYyXOro U
JKUAKOTO TPEHHsT B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHMH (KPOHIITEHH, peméTyaThie
KOHCTPYKIIUH), UCTIOJIb30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (TUPOCKOT, BOJOMET
U JIpyrue), ABUTATE]Ib BHYTPEHHETO CroOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIUJIBHUK,
KOHIMIIMOHEP, TEXHOJOTUU IIOJIy4€HUSI COBPEMEHHBIX MAaTepuajioB, B TOM 4YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJOTHUM,  DJEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPOTPUOOPOB, Ta30pa3PsAHBIC JTAMIIBI, TOTYIPOBOHUKOBBIE TIPUOOPHI, TalIbBAHUKA.

11 KJIACC

Pasnen 4. DaekTpoamHaMuka.

Tema 4. Maznumnoe none.

B3auMopeiicTBuE NOCTOSHHBIX MAarHUTOB M IPOBOJHHMKOB C TOKOM. MAarHuTHOE MOJe€.
BekTop marHuTHOM MHAYKIMH. [I[pyHIMN Cyrieprno3niuy MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHOM
UHIYKIUU.
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MaruutHoe 1ojie IPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOIHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuita Amriepa, e€ HanpaBJICHUE U MOJTYJIb.

Cwia JlopeHua, e€ HampaBie€HHME M MOAYJb. JIBMKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MaruutHoe nosje B BeuecTse. @eppomMarHeTuky, napa- U IMaMarHeTUKH.

TexHuueckue ycTpoMcTBa M TEXHOJIOTMUECKUE IIPOLIECCHl: MPUMEHEHHUE ITOCTOSHHBIX
MarHuToOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, JJIEKTpOJABHUraTeslb SKoOu, yCKOpUTEIn
3JIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MarHUTHOTO IIOJIS IOJIOCOBOTO M TOAKOBOOOPAa3HOTO
MIOCTOSIHHBIX MarHUTOB.

KaprtuHa nuHHMA MarHUTHOM WHAYKUMK MOJS JUIMHHOTO NPsIMOTO IIPOBOJHUKA U
3aMKHYTOT'O KOJIbLIEBOT'O IIPOBO/IHUKA, KATYILIKH C TOKOM.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amnepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

Habumronenne ABM>KeHUS ITy4YKa JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI NEHCTBUS 3IEKTPOU3ZMEPUTEIIBHOTO IPUOOpPa MATHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue MarHUTHOTO MOJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOWCTB (heppOMarHeTHKOB.

Hccnenoanue eiCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunsl AMmepa.

N3y4eHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHUJIBI TOKA.

Omnpenenenre MarHUTHOM MHIYKIIUU HAa OCHOBE M3MEpPEHUs CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snekTpoMarHUTHOM MHAYKIMM. [loTOok BekTOpa MarHuTHOM MHAYKuuu. DC
MHAYKIHMH. 3aKOH 2IEKTpOMarHuTHO! nHAykuuu Papanes. Buxpesoe anexkrpuueckoe nose. Toku
dyxo.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYILIEMCS B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktnBHOCTh. Karylika WHAYKTUBHOCTM B ILENHM IOCTOSIHHOIO TOKa. SIBieHune
camouHaykiuu. IJ1C caMOMHAYKIWH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IO0JIE.

TexHnueckue ycTpoicTBa U TEXHOJIOTMUYECKHE TPOLECCHI: HHAYKLIIMOHHAS [1€4Yb, COJIEHOM,
3alUTa OT SJEKTPU3ALUH TeJl MPU ABH>KEHUN B MAarHUTHOM T10J1€ 3eMJIH.

Hemoncmpayuu.

HabmioneHue siBieHus 3JeKTPOMAarHUTHOM MHAYKIUH.

Hccnenosanue 3aBucumocty DJ[C MHAYKINN OT CKOPOCTH U3MEHEHUSI MArHUTHOT'O TOTOKA.

ITpaBuio Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBieHME CAMOMHIYKIIMH.
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Uccnenosanue 3aBucumoct IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHS CHUJIBI TOKA B
LEMH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Ornpenenenne HHAYKIUA BUXPEBOI'O MAarHUTHOTO TOJIA.

HccnenoBaHue sBJICHUS CAMOUHYKIUH.

COopka MOEemH IEKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pgen 5. Kojie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHBIE KOTEOAHMS.

['apmonmnueckue  konebanusi. KuHemartmueckoe W JAMHAMHYECKOE  ONMCAHUE.
DHepreTuyeckoe onucaHue (3aKOH COXpaHEeHUs MEXaHNYeCKOM SHeprun ). BeIBOA IMHAMUYECKOTO
OMKCAHUS TAPMOHUYECKHUX KOJIeOaHHUH U3 UX YHEPTeTUYECKOT0 U KHHEMAaTHYECKOTO OMHCAHMUS.

Ammuntyna u (asza konebGanmii. CBsI3b aMIUIMTYAbI KOJEOAHHH MCXOAHOM BEITMYMHBI C
aMIUIUTY/IaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yactota konebanuid. [leprnoa MaabIx CBOOOAHBIX KOJNEOAHUI MAaTEMATHUECKOTO
MmasiTHUKa. [lepron cBOOOIHBIX KONeOaHU TPYKMHHOTO MasiTHUKA.

[TonsiTue o 3aryxaromux kojaedanusax. BeinyxneHHble konebanus. Pesonanc. PesonancHas
KpuBas. BiausiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOIE0aHUs.

TexHuueckue yCTpONCTBa M TEXHOJIOTMUECKHE IIPOLECChl: METPOHOM, 4Yachl, Kaueiw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOro ABMKECHHUS.

Habmtoienne He3aBUCUMOCTH TIEpHOa MaJIbIX KoeOaHUi rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaomux KoJeOaHUH U 3aBUCUMOCTHU MepHOa CBOOOTHBIX KOJIeOaHUMH
OT COMPOTHUBIICHUS.

HccnenoBanue koyiebaHWil Tpy3a Ha MAacCUBHOM IMpPYXHHE C IEJbl0 (OPMUPOBaHUS
MpeJICTaBICHU 00 naeanbHON MOJIENN IPY>KMHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUHU NIpU KojeOaHusIX rpy3a Ha MpYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOaHUH.

Hab6monenue pezonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nepuoia cBOOOAHBIX KOJeOaHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

W3ydeHre 3aKOHOB JBM)KEHHUS TeNa B X0/Ie KoJIeOaHHUH Ha yIIpyroM IMo/IBece.

N3yuenune ABUKEHUS HUTSHOTO MAasSTHHUKA.

[TpeoOpazoBaHue YHEPTHH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIONINX KOIeOaHUH.

UccnenoBanue BRIHYKIEHHBIX KOJIEOaHUH.

Tema 2. Dnexmpomaznummnoie Koredanus.

Konebatenbupiii kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HICATHHOM
KosiebarenbHoM KoHType. @opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsjga KOHJIEHcaTopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B HI€aJIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxamoiue JJIeKTPOMarHUTHbIE KoyieOaHUsl. BBIHYXJIEHHBIE JIIEKTPOMArHUTHBIC
KoJie0aHusl.
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[lepemenHbIi TOK. MOIIHOCTh NEPEMEHHOrO TOKA. AMIUIUTYAHOE U JIEHCTBYIOIIECE
3HAUEHUE CWJIBI TOKA M HAMPSIKCHUS TIPU Pa3IMIHON (opMe 3aBHCUMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHU.

CunHycouaaibHbId IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KATYIIKAa UHAYKTUBHOCTH
B LIETIM CUHYCOUIAJIbHOIO IIEPEMEHHOI0 TOKa. Pe30oHaHc TokoB. Pe3oHaHc HanpsKeHU.

Wneanbublii Tpanchopmarop. [IponsBoncTBo, nepenada u noTpeOiIeHue IEKTPUIECKON
SHEPTUH.

OKOJIOTMYECKUE PUCKHU TPU IPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HCnonab30BaHUs
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUNA 3BOHOK,
TE€HEepaTop NEPEMEHHOIO TOKA, JMHUM JIEKTPONEPEIay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHCHMOCTh YaCTOTHI CBOOOIHBIX KOJICOaHUH OT MHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcuusiorpaMmsl 3JIEKTPOMarHUTHBIX KOJIEOaHUM.

['eHepaTop He3aTyXawIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopeinb 371eKTpOMarHuTHOIO FeHepaTopa.

BreinyKIeHHBIC CHHYCOHIATTbHBIC KOJICOaHNS.

Pesucrop, kaTyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIETIH MIEPEMEHHOTO TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KAaTYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOopa.

YCTpORCTBO M IPUHIIUIT ACHCTBHS TpaHCcHopMaTopa.

Moenb TUHAM 3JIEKTPONEPEIAUH.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomot, npaKmuKym.

Wzyuenue tpanchopmaropa.

HccnenoBanue nepeMEeHHOTO TOKA 4Yepe3 MOCIEA0BATEIbHO COSAMHEHHBIE KOHIAEHCATOP,
KaTYIIKy ¥ PE3UCTOP.

Habmtoienue 3mekTpoMarHiTHOTO Pe30HAaHCa.

Hccnenoanue paboThl MICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnnyeckue BOJIHBI, YCIOBUS HMX pacnpoctpaHeHus. [lomepedynsie W MpoOAOJbHBIE
BOoJHBL. [lepros, cKkOpoCTh pacnpoCTpaHeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX BOJIH:
OTpakeHHe, IpeoMIIeHUe, HHTeppepeHIns U Tudpakius.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEBI.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3IYYEHUsl DJIEKTPOMArHUTHBIX BOJH. B3anmuas
OpUEHTALIMS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa DJMEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPETOMIICHHE, TOJIApU3aIlus,
uHTepdepeHus 1 TudpaxKius.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTpOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
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TexHHYECKHE YCTPOMCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIC MHCTPYMEHTHI,
pamap, paguonpuéMHHK, TeleBH30p, aHreHHa, Tenepon, CBY-meub, yabTpa3zByKoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO0pa3oBaHue 1 paclpoOCTPAHEHHUE NONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kounebmromnieecst Teo Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbH JITMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

HaOnronenue oTpakeHus v MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiuuy MEXaHH4eCKUX BOJIH.

AKYCTHYECKHI1 pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHUE.

HaOnronenue CBSI3M TI'pPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M 4acTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

OO6HapyxeHue HH(PPaKpacHOro U YIbTpa(HUOIETOBOIO U3ITy4EHUI.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

M3yuyenue napameTpoB 3ByKOBON BOJIHBI.

N3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAMosMHENHOE PaACIIPOCTPAHEHHUE CBETa B OJHOPOAHOM cpene. JIyu cera. TodyeuyHblin
HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epkane. Chepruueckue 3epkaia.

[Ipenomnenue cBeTa. 3akOHBI MpeIOMJECHHsS cBeTa. AOCOMIOTHBIA IOKa3aTellb
npenomiieHuss. OTHOCUTENbHBIN IMOKa3aTenab npenomieHus. [1ocTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHHUE JUIMH BOJIH IPH IEPEX0Je MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHUIly pasjena
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. ucnepcus csera. CliokHbIN coctaB Oenoro ceera. L[Ber.

ITonHoe BHyTpeHHEE OoTpaxkeHue. [IpeenpHblil yroil MOJIHOrO0 BHYTPEHHETO OTPAKEHHUS.

Cobuparoniue M pacceuBarouie JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
ONTHYECKasl CHUja TOHKOM JIMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cepudeckoi
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MOKA3aTeIsl IPEIOMIICHUS.

dopMyna TOHKOM JIMH3BL. Y BEIUYEHHUE, 1aBAEMOE JINH30M.

Xona my4a, IpOLIEAIIETo JIMH3Y MO/ TPOU3BOJIBHBIM YTJIOM K €€ TJIaBHOW ONTHYECKON OCH.
[TocTpoenne n300pa>keHU TOUKU U OTpe3Ka MPSMON B COOMPAIOIINX U PACCEUBAIOLIHNX JIMH3AX U
UX CHCTEMAX.

OnTuueckue npubdopsl. Pazpemaromias cnocoOHocTs. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHUKH. Y CIOBUS
HaOJI01eHUSI MAKCHUMYMOB ¥ MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT IBYX KOT'€PEHTHBIX
UCTOYHUKOB. [IpuMepsl kiaccuueckux HHTEPGEPEHIIMOHHBIX CXEM.

Hudpaxkmus ceera. [JudpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUH MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.
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TexHH4Yeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEPHUCKOIL,
doroamnmapar, MUKPOCKOI, IPOSKIIMOHHBIH anmapar, IpOCBETICHUE ONTUKH, BOJIOKOHHAS ONITHKA,
TU(paKkInOHHAS pelIETKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue peioMIIEHUs CBETA.

HaburoieHne noaHoro BHyTpeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanue Xx0/1a CBETOBBIX IIYYKOB Y€PE3 INIOCKONAPAJUIENbHYIO IUTACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue natepdepeHnm crera.

HaOnroneHue 1BETOB TOHKUX IUIEHOK.

Hab6nronenue nudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenne nupakimoHHOTO CIIEKTpa.

HaOnronenue nucrnepcuu cBeTa.

HaOnronenue nonspusanuu cBeTa.

[TpuMmeHeHre NoaIpOUI0B ISl U3YUEHHUS] MEXaHUUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomol, RPAKMUKYM.

W3mepenue nokasaress npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOT'O PacCTOSTHUSI OT BelecTBa (Ha MPUMEpE KHUJIKUX
JIUH3).

N3mepenne poKyCHOTO pacCTOSIHHUS PACCEHBAIOIINX JIFH3.

[Tony4yenne n300paXkeHHs B CHCTEME U3 MJIOCKOTO 3epKaja U JIMH3BI.

[TonydyeHnue n3o0paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKOMMYECKUX CHCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUH CBETA.

W3y4eHne noasipu3anuy CBETa, OTPaXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne naTepdEepeHIINN Ja3epHOro N3IyYeHUs Ha BYX LIEIAX.

Habmronenue nucniepcum.

HabGmonenue u nccnenoBanue TUPpakiimoOHHOTO CIIEKTpa.

W3MmepeHue UIMHBI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHHs CBETOAMOAA IPU MOMOIIH U (PAKIIMOHHOHN peIETKY.

Pasznen 6. OcHOBBI crIeMAJIBHON TEOPHUH OTHOCUTEJIBHOCTH.

['paHnIBI TPUMEHMMOCTH KJIACCHYECKOW MeXaHWKH. IlocTynaTel crnenumanbHOM Teopuu
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONH  uHTepBasl.  [IpeoOpasoBanust  Jlopenua.  YcioBue
NPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3ameNJieHHEe BPEMEHH U COKpalleHue
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIbCOM PEITUBUCTCKON YaCTUIBl. DHEPT U MTOKOSI.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSKEHHBIX YaCTHII.

Y4eHn4eckuil SKCIIepUMEHT, Ja00opaTOpHbIe pabOThI, MPAKTUKYM.
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Onpenenenne UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTull (Mo ¢ororpadusiMm TpEeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM TIOJIE).

Paszpnen 7. KBanToBas pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHOBecHOE TemoBoe u3NydeHHE (HM3IydeHHEe aOCONIOTHO UEPHOro Tena). 3aKOoH
cMemenust Buna. ['unoresa [lnanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIBC (POTOHA.

®dotoapdexr. OnmpiTel A. I'. CtoneroBa. 3akonsl Gororddexra. YpaBHeHue DHIITEHHA
s potorpdekra. «KpacHas rpanuna» dportodrddekra.

JlaBnenue cBera (B YacTHOCTH, IaBJICHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYI0 U
a0COIOTHO OTpaXkaromIyto moBepxHocTs). OmbiTe [1. H. JIeOenera.

BosHoBbie cBoiicTBa yactull. Bonnel ne bpoitns. Jlnvna BosiHbl 1e bpoinga u pazmepsl
o0JacTu JoKalu3aluu ABMKYyIencs yactulbl. KopnyckynspHo-BoaHoBoU Ayanu3M. Judpaxius
AJIEKTPOHOB Ha KPUCTAJLIAX.

Criermnduika n3mepennii B Mukpomupe. CooTHomeHus HeonpenenénHocrei I elizendepra.

TexHuuyeckue ycTpoWcTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (HOTOIIEMEHT,
dboTonaTuuk, TyHHEIbHBIA MUKPOCKOII, COJTHEUHas 6aTtapesi, CBeTOAHOI.

Hemoncmpayuu.

®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gororddexra.

HccnenoBanue 3aBUCMMOCTH COIIPOTHBIIEHUS MOTYIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenne nocrosinuoi [lnanka Ha ocHOBe uccnenoBanus poroaddexra.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMnBITHI O UCCIIEIOBAHUIO CTpoeHus aToMa. [lnanerapuas mogens atoma Pesepdopra.

[Toctynarel bopa. M3nyuyenue u norjouieHue (OTOHOB MPH MEPEXOJe aromMa C OIAHOIO
YPOBHSI SHEPTUU Ha APYTOH.

Bunger ciektpoB. CriekTp ypoBHEH SHEpPruu aToMa BOJAOPOA.

CrnoHTaHHOE U BBIHYK/JEHHOE U3yueHue ceera. Jlazep.

TexHuueckue ycTpOWCTBa U TEXHOJIOTMYECKHME MPOLECCHl: CHEKTPaJbHBI aHalu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopnens onbita Pesepdopra.

HabGnronenne nuHeHvaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHLL.

Omnpenenenue JUIMHBI BOJTHBI JIA36PHOTO H3ITYYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue crieKTpa pa3pe:KeHHOT0 aTOMapHOTO BOJIOPOAA U M3MEpPEHUE MOCTOSTHHON
Punbepra.

Tema 3. usuxa amomHo20 A0pa u 371EMEHMAPHBLIX YACHUY,.
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Hyxnonnas monens sigpa ['eitzenOepra—MBanenko. 3apsan sapa. MaccoBoe 4ucio sjpa.
N3oTomnsl.

PagnoaktuBHOCTB. Alnb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4CHHE.

3aKOH paJuOaKTUBHOro pacnana. PagumoakTuBHbIe H30TONBI B mpupone. CBoicTBa
MOHU3HUPYIOUIETO U3JIyYeHUs. BiausiHue painoakTUBHOCTH Ha >KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. Anepubie cuiibl. Jledekt maccsl sapa.

Snepuble peakmuu. Jlenenue wu cuHTe3 sxep. SnmepHbie peakTopbl. [IpoGiemsl
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHHTE3a. JKOJOTMYECKHE aCMeKThl pPa3BUTUS  SJECPHOU
SHEPTeTUKHU.

MeTtonbl peructpauuu U UCCIEI0BAaHUS JIEMEHTAPHBIX YaCTHL.

@dyHIaMeHTaAlIbHbIE B3aUMOJECUCTBUSA. bapnonbl, Me30HbI U sentoHsl. [IpencraBinenue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHAs SHEPIHUsL.

EnunctBO dusnyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoHWCTBa U TEXHOJOTMYECKHUE MPOLECCHl: JO3UMETP, Kamepa Buibcona,
SJICPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

HccnenoBanue pailnoakTUBHOTO (JOHA C UCIIOIb30BAaHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Oranbl pa3BUTUA acTpoHOMUU. [IpuKkinanHOe 1 MUPOBO33pEHUECKOE 3HAUYEHNE ACTPOHOMUH.
[TpuMeHUMOCTh 3aKOHOB (PUBHUKH 151 O0OBSICHEHUS IPUPOJIBI KOCMUYECKUX O0BEKTOB.

Mertoasl acTpoHOMHUYECKUX HccienoBaHuii. COBpPEMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paanoTeNecKOMbl, BHeaTMOoc(hepHast acTpOHOMHUSI.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bI, JIaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Comnre. ConHeunast akTHBHOCTh. McTounuk sHepruu ComHIla v 3BE31.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpaibHbIA KJIACC — CBETUMOCTBY.
3BE3/1bI TJIABHOW MOCIEA0BATENIBHOCTU. 3ABUCUMOCTh «Macca — CBETUMOCTh» JJIsl 3BE3/1 TJIaBHOM
nocneaoBarenbHOCTH. BHyTpenHee cTpoeHue 3BE34. CoBpeMEHHBbIE MPEACTABIECHUS O
MPOUCXO0XKACHUU U 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxxenne Connua B ['anaktuke. Tumnbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanue ramaktux. Teopus
Bbonboro B3psiBa. PennkToBoe u3inydeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue naonooenus.

Habmroienus 38€31HOr0 He6a HEBOOPYKEHHBIM IT1a30M C HCTIOIb30BaHUEM KOMITbIOTEPHBIX
MIPUIIOKEHUH JUIS OTIpeIeTICHHsI TIOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE
co3Be3ausi CeBEpHOIo MOMyLIaApHs U SIPKUE 3BE3/BI.
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Hab6nronenus B Teneckon JIyHbI, MIIaHeT, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHM.

Du3nYecKuil NPaAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C UCIIOJIIb30BAaHUEM aHAJOTOBBIX U HU(POBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3nueckux BenuuuH. OlLieHKa  TpaHuIl
IIOTPELIHOCTEM.

[TpoBeneHNEe KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3HMUECKUX BEIIMYHH,
IPOBEpPKa IMPEJUIOKEHHBIX TUnoTe3 (BbIOOp M3 paboT, ONUCAaHHBIX B TEMAaTHMUYECKUX pa3jeiax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOpaTOPHbIE pabOThI, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

O6oOmieHne W cUCTeMaTH3alUsl  COJACpKaHHWs — pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas (pu3MKa U TEpMOJUHAMUKA», «DJNEKTpoauHaMuka», «KonebaHus v BOJIHBIY,
«OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBHOCTHY», «KBaHTOBas Qu3ukay, «IeMeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3uku m acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJIOTMYECKOW, COLMAIBHOW W
3THUYECKON chepax NesITeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOH KapTUHE MMpa, 3HAuU€HHE OMMCATEJbHOM, CUCTEMATH3UPYIOLeH, 0ObICHUTEILHON U
POTHOCTUYECKON (YHKIMH (U3NIECKO TeopuH, poib GU3NUECKOl Teopur B (HopMHUpOBaHUH
npeCTaBICHUN 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHOro ypoBHS B 11 Kilacce OCYIIECTBIISIETCS C YUETOM
COJIEp)KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

MesicnpeOmemmuvie nonamusa, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOAEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTU U3MEPEHUH, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. BeKTopbl M MX
IPOEKIIMM Ha OCU KOOpAMHAT, CIOKE€HUE BEKTOpOB. [Ipou3Bo/HBIE 3/IeMEHTapHBIX (DYHKLIHH.
[Tpu3Haku mo100us TPEYTrOJIbHUKOB, ONpeAeIeHNE TIOMAAN TUNIOCKUX GUTyp 1 00bEMa Tell.

Buonozusa: >nextpruyeckue sBICHUS B )KUBOM NPUPOIe, KoJeOaTeIbHbIEe IBUKEHUS B dKUBOU
IPUPOJIE, SKOJIOTHYECKHE PUCKH TPU TPOU3BOJCTBE DJEKTPOIHEPTUH, HIIEKTPOMATHUTHOE
3arpsi3HEHUE OKpYKaloIled cpenbl, YIbTPa3BYKOBas IWAarHOCTUKA B MEIULIMHE, ONTHYECKUE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

TI'eozpagpua: marnuTHBIE MOMIOCAa 3€MIIM, 3aJI€KU MAarHUTHBIX pyl, (poTochEMKA 3eMHOI
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, AIEKTPOMAarHUTOB, JIEKTPOABUTATENb
Sxobu, reHeparop MEPEeMEHHOrO TOKa, HWHAYKLUHWOHHas Tedb, JMHUHM DSJeKTpoliepenad,
AJIEKTPOJIBUTATENh, panap, paauonpHEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBUY-meus,
yIbTpa3ByKOBasl IUArHOCTHKa B TEXHUKE, IPOEKLIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
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CoJHeuHasl OaTapesi, CIyTHUKOBbBIE IPUEMHMKH, sIIEPHAsI YHEPIeTUKA U SKOJIOTHYECKHUE aCTIEKThI
€€ pa3BUTHS.
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I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npenmMera «Pu3nka» J0JKHBI OTpaXxarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
HO3ULIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHMX
yOeXIeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILecTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaIpPaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLMU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IEeCTBa;
® [IPUHATHE TPAJULMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITEIbHOCTh B MHTEpECaX I'Pa’kIaHCKOIro OOILIEeCTBa,

y4acTBOBaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aluu;

e yMEHHE B3aUMOJIEHCTBOBAaTh C COLMAIBHBIMU HMHCTHUTYTaMH B COOTBETCTBHM C MX

(GYHKLIUSAMU ¥ Ha3HAUEHUEM;
® TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM AECATEIBHOCTH.
NATPHOTHYECKOr0 BOCIIMTAHUS:
e c(pOpMHPOBAHHOCTH POCCUNCKOM IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTH3MA;
® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSM POCCHICKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOI0 IIOBE/ICHUS;
® crocoOHOCTb OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUSI, ODUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YUEHOTO;
® OCO3HAHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIErO.
ICTETHYECKOr0 BOCTIMTAHMA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 5SCTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NUECKON HayKe.
TPYAOBOI'0 BOCIIMTAHMSA:
® [UHTEpeC K pa3nuyHbIM cepam MpodecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTb K 00pPa30BaHUIO U CAaMOOOPa30BaHUIO B 00JIaCTH (PU3UKHU HA

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

® copMHPOBAHHOCTH HKOJIOTMUYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [UJIJAHMPOBAHUE W OCYILECTBJICHUE JIEUCTBUI B OKPYKAIOIIECH Cpelle Ha OCHOBE 3HAHUSA

1eyeld yCTOMYMBOrO pa3BUTHUS YETIOBEUECTBRA;
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paciup€HUC OIbITa ACATCIBHOCTU 9KOJIOTHYECKOH HaIpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHWH 110 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTb MMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH [eATeNIbHOCTH, TOTOBHOCTh B IPOLECCE H3YyUEHHS
(GU3UKKM  OCYIECTBIIATh  MPOEKTHYIO M HMCCIIEJOBATENIBCKYIO  JESTEIBHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC yqeﬁnble JeHCTBUA
ba3oBble JJornveckue aelcTBUSA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyaIU3UPOBaATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEEIIATh LENH AeSTeIbHOCTH, 331aBaTh MapaMeTphl U KPUTEPUH UX TOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HMUECKHUX
SIBIICHUSIX

pa3zpabaTeiBaTh IUIAaH peHIeHWs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepuaIbHBIX U HEMaTEepPUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHUBHI B JEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB ILIEISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATE PabOTy B YCIOBUSX pEaTbHOrO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBbie nccienoBaTenLCKHe AeliCTBUA.

BJIQJICTh HAYYHOW TCPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHU U METOAaMH (DU3UIECKOMH
HAYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEILCKON U MPOCKTHOW ACSITEILHOCTH B 001aCTH
¢bu3KMKHM, CHOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITENIFHOMY TIOMCKY METOJIOB
pemieHns 3aaad  (PU3MYECKOTO COJIEPKaHUs, MPUMCHCHHIO PA3JIMIHBIX METOOB
MMO3HAHUS,;

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYUYEHUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAILINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUIX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUIOTE3Y €€ pelIeHus, HAXOIUTh apTYMEHTHI IS I0Ka3aTebCTBA CBOUX YTBEPKICHHIH,
3aJ1aBaTh MapaMeTPhl K KPUTEPHUH PEIICHUS,

AHAIM3UPOBATh TOJYYCHHBIE B XOJE PEIICHUS 3a7add pPe3yibTaThl, KPUTHYCCKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;
CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIC 3a7a4 B 00Pa30BaTEIBHOMN NeATETHHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PH3UKH;

JIaBaTh OICHKY HOBBIM CUTYAIUsIM, OIIEHUBATH IPUOOPETEHHBIHN OITBIT,

YMETh IEPEHOCHUTDH 3HAHUSA 110 (PU3HUKE B MPAKTHUECKYIO 001aCTh )KU3HEEATEILHOCTH;
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YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;
BBIIBUTaTh HOBBIE UJI€H, MPEJIaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 3a]a4H, JONYCKAIOIINE albTepPHATUBHBIC PEILICHUSI.

PatGora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH ITOTYYCHHS HHPOPMAIUU (U3HYECKOTO COJICPIKAHUS 3 UCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATh ITOUCK, aHAJIM3, CUCTECMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMALIMK Pa3IMYHbIX BUIOB U (hOPM IIPEICTaBICHHS,

OIICHUBATH JOCTOBEPHOCTH HH(OPMAIIHH;

HCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKH, TCEXHHUKH O€30MAaCHOCTH, TMTHUCHBI,
pecypcocOepeKeHnsl, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM HMH(OPMAITMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ ydeTom
Ha3HAUYCHUS MHPOPMALMU U IEICBOW ayIUTOPUH, BBIOMpAs ONTUMAIbHYIO (GopMy
NPECTABICHUS U BU3yaTH3allHU.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECTBIISATH OOIICHNE HA ypOoKaX (PU3UKU U BO BHEYPOUHOH JIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH H CMATYaTh KOH(IUKTHL,
pPa3BEPHYTO U JIOTUYHO M3Jaratb CBOKO TOYKY 3PEHHS C MCIOJb30BAHHEM SI3bIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/HOW U MHIUBUIYATHHOU paOOTHI;
BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUHN ¢ yUéTOM OOIIUX MHTEPECOB U
BO3MOXHOCTEN Ka)J0r0 WICHa KOJUIEKTUBA;

IPUHUMATh LEIU COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBAaTH M KOOPAWHHUPOBATH
JIEUCTBUSA MO €€ NOCTHUKEHUIO: COCTABJIATH IUIAH JACHCTBUM, PaCIpPElNessATh POJU C
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Yy4YaCTHMKA KOMAaHJbI B OOIIWA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLICHUBATH UIECH C MO3ULIUA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBISATh MO3UTHUBHOE CTPATETHYECKOE IOBEACHUE B PA3JIMYHBIX CHUTYyaIUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MMO3HABATEIbHYIO JIEATENILHOCTh B 00JIaCTH (PU3MKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIaH PElIEHUs] pacYETHHIX U KaueCTBEHHBIX 3ajay, IJIaH
BBITOJIHEHUS MIPAKTUYECKON paboThl ¢ YYETOM HMMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
peleHue;
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OLICHUBATh MIPUOOPETEHHBIN OTIBIT,
croco6cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO JSPYAUIHMH B 00JaCTH (PU3UKH,
MOCTOSTHHO IMOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATCIBHOCTD, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIAJCTh HABBIKAMM IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIMTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
IpUHUMATh ce0sl, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IIpU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OIIUOKH.

B nmponecce AOCTHUKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IIPOTpaMMBbI I10 (1)I/I3I/IK€ JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPHICHCTBYCTCA 3MOI_II/IOHaJ'II>HbII‘/'I
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh IOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHHE, BU/IETh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOW SMOIMOHAIBLHOM cepbl, ObITh
YBEPEHHBIM B ce0e€;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIOMIETO  CAMOKOHTPOJIb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEICHUE, CIIOCOOHOCTh aIalTHPOBATHCS K IMOIIMOHAIEHBIM
HN3MCHCHUAM U IPOABJIATH FI/I6KOCTI), OLITH OTKPLITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUH, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHXKEHHIO LEJIM U YCIIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHE IEHCTBOBATh, HCXO/Sl U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIOIIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBATh €r0 IpPH OCYIIECTBICHUU OOILEHUs, CIHOCOOHOCTh K COYYBCTBHUIO U
COIEPEXKHUBAHHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKIOYarOIIUX CITOCOOHOCTD BBICTpanBaTb OTHOLICHHUA C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIIATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

I[TPEAMETHBIE PE3YJIBTATEI

K konmy oOyuenust B 10 knacce npeIMeTHbIE pe3yabTaThl Ha YrIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

MOHUMATh pPOJb (PU3UKK B DSKOHOMHYECKOW, TEXHOJOTUYECKOW, 3KOJOTUYECKOM,
COLIMATILHOW M ATHYECKON cdepax AesITeNbHOCTH YeJOBEKa, POjib U MECTO (PU3MKU B
COBPEMEHHOM Hay4HOW KapTUHE MUPA, 3HAYEHUE OIACATEIBHOM, CHCTEMAaTU3UPYIOILIEH,
OOBSICHUTENIBHOM W TPOTHOCTUYECKOM (QYyHKUMI (QHU3MUECKOW TEOopHUH — MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKU U TEPMOJIMHAMUKH, POJIb (PU3NYECKOH Teopur B POPMHUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pa3ianyaTh yCIOBUS IPUMEHUMOCTH MoJiesiel GU3NYECKUX Tel U IPOLECCOB (SIBICHUMN):
MHepLHalbHas CUCTEMa OTCu€Ta, abCOJIIOTHO TBEPIOE TENO, MaTepuUanbHas TOUKa,
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PaBHOYCKOPEHHOE JBMKEHHUE, CBOOOIHOE MajieHne, aOCOIIOTHO yrpyras jaegopMarius,
a0COJIIOTHO YIPYroe u aOCOJIIOTHO HEYIPYIO€ CTOJIKHOBEHMSI, MOJEIH ra3a, KHUIKOCTU
U TBEPAOTO (KPUCTAIIMUECKOI0) TeJa, UACAIbHBINA T'a3, TOUYCUHBIH 3aps]l, OJJHOPOIHOE
3JIEKTPUYECKOE TI0JIE;

pa3iauyath ycioBuUsS (TpaHUIBl, 00JacTH) NPUMEHUMOCTH (UBMUYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil XxapakTrep (QyHAAMEHTAJbHBIX 3aKOHOB W OrPaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHATM3UPOBAaTh U OOBACHATH MEXAHWYECKHE MPOIECChl W SIBICHUS, HCIONb3Ys
OCHOBHBIE IIOJIOXKEHHMSI WU 3aKOHBl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHMYECKOTO
JBWDKEHUS, (OpMyNbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBIIKEHUS, MpeoOpa3oBaHuUs
["anunes s CKOPOCTH U NepeMenieHus, 3akoHbl HproToOHa, TPUHIIMI OTHOCUTEIBHOCTH
[anunes, 3aKOH BCEMUPHOIO TANOTEHUS, 3aKOHbl COXPAaHEHUsS HUMIIyJbca U
MEXaHUYECKOW SHEPTHH, CBSI3b PaOOTHI CHIIBI C U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH,
yCIIOBUSL paBHOBECHS TBEPAOIrO Tejia), MPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIpQXCHHE 3aKOHOB, YyKa3bIBaTh YCJIOBUS MNPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpazoBanuii ['anmunes, BTOpOro u TpeTbero 3akoHOB HbOTOHA, 3aKOHOB
COXpaHEHUsSI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIUIOBBIE IPOLECCHl U SIBJICHUS, UCIOIb3Ysl OCHOBHbBIE
nonoxerns MKT n 3akoHBI MOJIEKYIISIPHOH (PU3NUKH U TEPMOTMHAMHKH (CBS3b 1aBICHUS
UJEAIBHOIO Ta3a CO CPEIHEW KUHETHYECKOM DSHEpPruedl TEIUIOBOIO [JBHKEHUS U
KOHILIEHTpaLEeN ero MOJIEKYJI, CBSI3b TEMIIEPATYPHI BEIIECTBA CO CPEIHEN KUHETUUECKOU
SHEPIrHell TEeIJIOBOrO JBMXKEHMSI €ro 4acTHl, CBS3b JAaBJICHUS HJCAIbHOIO rasza C
KOHIIEHTpALUE MOJIEKYJ U €ro TeMreparypou, ypaBuenue MenaeneeBa—Knanerpona,
NEepBBIM 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAHEHUs YHEPTHH B TEIJIOBBIX MPOIIECCax),
IIPY 3TOM HCIIOJIb30BATh MAaTEMATHUYECKOE BBIPA)KEHHWE 3aKOHOB, YKa3bIBATH YCIIOBHS
IPUMEHUMOCTH ypaBHeHMsI MeHeneeBa—Knanelipona,

QHAIN3UPOBATh M OOBACHATH JJIEKTPUUECKHE SBIICHUS, MCIONb3ys OCHOBHbBIE
MOJIOKEHUS M 3aKOHBI AJIEKTPOAMHAMUKY (3aKOH COXPAaHEHUS 3JIEKTPUUECKOTo 3apsia,
3akoH KynoHa, NOTeHIMaNbHOCTh ANEKTPOCTATUYECKOTO MOJISA, IPUHIIUII CYIIEPIO3UIINU
AIIEKTPUYECKHUX IOJIEH, IPU ITOM yKa3bIBasi yCJIOBUS NPUMEHUMOCTH 3aKoHa KysoHa, a
TaK)K€ MPAKTUYECKH BAKHBIE COOTHOIIECHHMA: 3aKOHbI OMa IJi1 ydacTKa LENU U AJis
3aMKHYTOH 3JIeKTpHuecKol 1emnu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbl
®dapanes s JJIEKTPOIU3a);

ONMCHIBaTh (PU3MUECKUE MPOLIECCHl U SIBJICHMS, UCIONb3Yys BEJIUYUHBL: IEpEMEIIEHNE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHJIa, MOMEHT CHJIbI, JaBJICHUE,
NOTEHIMAJbHAs PHEPIus, KHMHETHYeCKas SHEprusi, MeXaHudeckas HSHeprusi, padora
CHJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHHE, CUIIA TSXKECTH, CUJIA YIIPYTOCTH, CUJIA TPEHHUS,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHSI TeNa ¢ 3eMIIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTUs
yrnpyroil aeopmanuu Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIeparypa
Tena, paboTa B TepMOJAMHAMUKE, BHYTPEHHSS SJHEPT sl HIealIbHOTO OJJHOATOMHOIO Ta3a,
paboTa WaeanbHOTO ra3a, OTHOCHTENbHAas BIaXHOCTh Bo3nayxa, KIIJ[ uaeampHOTO
TEIUIOBOTO JIBUTATElNs; IEKTPUUECKOE I0JIE€, HANPSKEHHOCTD AIEKTPUUYECKOrO OIS,
HANpsDKEHHOCTh TOJISI TOYEYHOTO 3apsiia WM 3apsDKEHHOTO Iapa B BaKyyMe M B
JTURJIEKTPUKE, TMOTEHLMAN 3JIEKTPOCTaTUYECKOro TOJs, PAa3sHOCTh IOTEHIIMAJIOB,
JIEKTPOJBMIKYILAS CHUJIA, CHJIA TOKA, HANPSIKEHHME, MOIIHOCTh TOKA, AJIEKTpUYECKas
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€MKOCTb IIJIOCKOT0 KOHJEHCATOPa, COMPOTUBJIEHUE YYACTKA LIETH C MOCIEI0BATEIbHBIM
W MapajuieIbHBIM COEAMHEHUEM PE3UCTOPOB, HHEPrUs DJIEKTPUUECKOTO  IOJIS
KOH/JIEHCATOPA;

O0OBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUYCCKUX SIBJICHUIN: MEXaHUYECKOE JIBHIKCHHE,
TEIJIOBOE ABMKEHHUE YACTHI] BEIIECTBA, TETUIOBOE paBHOBECHE, OPOYHOBCKOE JIBHKEHUE,
nuddy3us, ucnapeHue, KUIEHWE W KOHJICHCAIMs, IUIABJICHWE W KPUCTaJUTH3allns,
HaIpaBJICHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus Tel, HSKBUIOTCHIIHMAIbHOCTD
MOBEPXHOCTH 3aPSXKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTh HCCJICAOBAHUE 3aBUCHUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT JAPYTOH C
UCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpU HTOM KOHCTPYHUPOBATH YCTAHOBKY,
(UKCUPOBATh PE3YNHTAThl MOJYYCHHOW 3aBUCUMOCTH (PU3UUYECKHX BEJIUYHH B BHJIC
rpauKoB C y4€TOM aOCOJIFOTHBIX IOTPEIIHOCTEH W3MEPEHHM, JeNaTh BBIBOJBI 10
pe3yabTaTaM UCCIEeI0BAHUS;

MPOBOJNTh KOCBCHHBIC HM3MEPCHUs (PU3NYCCKUX BEIMYWH, MPH ITOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUS, OIICHUBAaTh AaOCONIOTHBIE W OTHOCUTEJIBbHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHU;

MIPOBOJUTH OMBITHI IO MTPOBEPKE MPEJI0KEHHON TMIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOupaTh FIKCIIEPUMEHTATIBHYIO YCTAHOBKY, AaHATTM3UPOBATh MOJIyU€HHBIE PE3yIbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TUIIOTE3bI;

cobmo1aTh mMpaBmiia 0€30MAaCHOTO TPyAa MPU MPOBEIACHUU HCCIEAOBAaHUI B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIEI0BATENbCKOW W MPOEKTHOM
JEATETbHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aDOPaTOPHOIO
000pyI0BaHNS;

peliaTh pacu€THBIE 33724 C SIBHO 3aJJaHHOW U HESIBHO 33JaHHON (PU3MYECKON MOIETIBIO:
Ha OCHOBAaHHMHM aHaliM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (DU3HUYECKON MOJENH,
OTBeUaroleil TpeOOBaHUAM 3a/1a4H, IPUMEHSITH (OPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOpUN TMPH HCIOIb30BAHUH MAaTEeMAaTUYECKUX METOOB
pelieHust 3ajav, MPOBOJAUTH pacy€Thl HA OCHOBAHUM HWMEIOIIMXCS JTaHHBIX,
aHAJIM3UPOBATh PE3yAbTAaTbl W KOPPEKTUPOBATh METOJbI PEHICHHS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

peliaTh KaueCTBEHHBIE 3a7auu, TpeOyrolre MpUMEHEHUs 3HAaHUI U3 Pa3HbIX Pa3/IesioB
Kypca (U3MKH, a TakKe WHTETpalld 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-
HAay4YHOI'O IMKJIA: BBICTPAUMBATH JIOTHYECKYIO ILIEMOYKY PACCYXKICHHM C ONMOpod Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3NYECKUE SBIICHHS;

WCITOJIH30BaTh TEOPETUUCCKNE 3HAHUS I OOBSICHEHUS] OCHOBHBIX NMPUHIIUTIOB PAaOOTHI
HW3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOUTH MPUMEPHI BKIIAa POCCUUCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAayKd, B OOBSICHEHHWE TIPOIIECCOB OKPYXKAIOMIET0O MHpPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

AQHAIM3UPOBATh M  OLIGHWBATh TOCJIEICTBUS OBITOBOH M  TPOU3BOICTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOILeCCaMH, C TIO3HIIMHA
IKOJIOTMYECKOU 0e30IacHOCTH, MpEACTABICHUI 0 panrMoHaIbHOM
MIPUPOJIOTIONB30BAHNH, @ TaKXKE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTWKEHUUW HAyKd |
TEXHOJIOTHH JJIs1 JAThHEHIIIETO pa3BUTHS YEI0BEUECKOTO O0IIECTBA;
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MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHl ¢ MH(POPMANHEH (PU3HMIECKOTO COIEPKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HMH()OPMAIIMOHHBIX  TEXHOJIOTUH, TpU  ITOM
UCIIO0JIb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOMCKa, TIepepadoTKu
U MIPEIbSIBICHUS YUeOHOM U HAyYHO-TIOMYJISPHON MHPOPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIIpETalui UHPOPMAINH, TOTYYCHHOW M3 Pa3IMYHbIX MCTOYHHUKOB, KPUTUYECKU
AHAIM3UPOBATh MOJy4yaeMyl0 MHGOpPMAIUIO U OICHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK U HA OCHOBE aHAJIN3a UCTOYHHUKA HHPOPMALIUY;
OpPOSIBJIATH OPraHU3allMOHHbIE M TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHUM B TPOLECCE BBHIMOJIHEHUS IPOEKTHBIX W Y4eOHO-
UCCIIEIOBATEIbCKUX PadOT;

paboTaTh B IpylIe C HCHOJHEHUEM Pa3UYHBIX COLMAIBHBIX POJIeH, MIaHUPOBATH
paboTy TpyIIBL, palMOHAIBHO PACHPEACTATh JAEATEIIBHOCTh B HECTAHAAPTHBIX
CUTYallUsX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoii MPoOIeMBbI;

OPOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTSIM (PU3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonuy oOyuenus B 11 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

HOHUMAaTh poOJb (U3MKKM B SKOHOMHYECKOHM, TEXHOJOTMYECKOW, COLHUAIBbHOW U
ITHUYECKON cdepax NesTeNbHOCTH YelIOBeKa, pojb U MECTO (PM3UKU B COBPEMEHHOMN
Hay4YyHOW KapTUHE MUPA, POJIb ACTPOHOMHUHU B NPAKTUYECKOU IEATEIBHOCTH YEJI0BEKA U
JAIbHEWIIEM  HAyYyHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  OMHUCATENbHOM,
CUCTEMATU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKON (QYHKIMH (Qu3ndeckont
TEOpUU — DIIEKTPOJAMHAMUKH, CHELUAIBHON TEOpPUU OTHOCUTEIBHOCTU, KBAHTOBOM
bu3uku, posnb Gu3MUecKoi Teopuu B (GOPMUPOBAHUM MPEACTABICHUN O (U3NUECKOM
KapTUHE MHUpa, MECTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX MPEACTABIECHUIN O IPUPOJIE;

pas3nyaTh yCIOBUS IPUMEHUMOCTH Mojieel (PM3NYECKUX Tl U MPOLECCOB (SABICHUMN):
OJIHOPOJHOE DJIEKTPUYECKOE M OJHOPOAHOE MAarHUTHOE IIOJI, TapMOHHUYECKHE
KoJIeOaHUsl, MaTeMaTWYeCKM  MAasTHHUK, WJICIbHBIH NPYXUHHBIH  MasTHUK,
rapMOHHYECKHE BOJIHBI, HJI€aIbHBINA KOJeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJesen
aToMa, aTOMHOTO si/ipa U KBAaHTOBOW MOJIEJIH CBETA;

paznuyaTh yclnoBUs (TpaHMIBl, OOJACTH) NPUMEHHUMOCTH (PU3WYECKUX 3aKOHOB,
MOHMMATh BceoOUIMil xapakTep (QyHAAMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJTM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBICHHS, HCIIOJIb3Ys
OCHOBHBIE TIOJIOXEHUS M 3aKOHBl JJIEKTPOAMHAMUKM M CIIELUAIbHONW TEOpUU
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHHUs AJEKTPHUUECKOro 3apsia, cuia AmIepa, cuia
Jlopenua, 3aKkOH »AJIEKTPOMAarHUTHOW WHAYKUWMH, mnpaBuio Jlenma, cBa3zp OJIC
CaMOMHYKIUH B AJIEMEHTE 3JIEKTPUUECKOH LIETIH CO CKOPOCTHIO U3MEHEHHSI CUJIBI TOKA,
MIOCTYJIAaThl CIIEUAIBHON TEOPUH OTHOCUTENBHOCTH DHHIITENHA);

aHAJTM3UPOBATh M OOBSCHATH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCHIOIb3Ys MOJ0KEHUS
KBaHTOBOM (u3uku (ypaBHeHue DiHITelHa a1 (poTorddexTa, nepBblii U BTOPOH
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MoCTyJaTel bopa, mpuHIMIT COOTHOIIECHHs HeonpeaenéHHocTen [ elizenOepra, 3aKOHbBI
COXpaHEHHs 3apsAI0BOTO M MAaCCOBOTO YMCEN U YHEPTHU B SJIEPHBIX PEAKLUAX, 3aKOH
PaAMOAaKTUBHOIO pacraja);

OMKCHIBATh (PU3NUECKHE MPOIECCHI U SIBJICHUS, UCIIONb3Yys BEIMYUHBL: HANPSKEHHOCTH
AIEKTPUYECKOTO MOJISA, TOTSHIIHAI SJEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIINAJIOB,
ANEKTPOABIDKYILA CHJIa, WHIYKIHMS MAarHUTHOTO IIOJI, MAarHUTHBIA IOTOK, CHIIA
AMriepa, HMHAYKTUBHOCTb, JJIEKTPOJBMJKYLIAs CHUJIAa CaMOMHAYKLUH, SHEPIUs
MAarauMTHOIO 1oJisd IMPOBOJHHUKA C TOKOM, peJISITI/IBI/ICTCKI/Iﬁ HMITYJIBC, ITOJIHAAd SHCPTIUs,
SHEPrusl MOKOs CBOOOAHON YaCTHUIIbl, SHEPTHSI U UMIYJILC (OTOHA, MACCOBOE YUCIIO U
3apsij sipa, SHEPTUsl CBS3U Apa;

OOBSICHATH OCOOEHHOCTH TPOTEKaHHWsT (PU3MYECKUX SBJICHUI: 3JIEKTPOMarHUTHas
WHAYKINS, CAMOUHIYKIIUS, pe30HaHC, uHTepdepeHIus BOIH, Tudpakius, Tucnepcus,
MIOJTHOE BHYTPEHHEE OTpaxkeHue, hotornekrpuueckuii apdext (poroaddexr), ansda- u
Oera-pacmaasl saep, raMMa-u3IIydeHue sep, Gu3ndecKue MPUHIMIBI CIIEKTPAIHLHOTO
aHanu3a 1 paboThl J1azepa;

OTIpeIeNIATh HANpaBlI€HUE MHIYKIIMM MArHUTHOTO TOJIS MPOBOJAHHMKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHna;

CTpOUTh M300pakeHHe, CO3/1aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOW JIMH30U, U
pPacCcUUTHIBATh €r0 XapaKTePUCTHUKHU;

IMPUMCHATH OCHOBOIIOJAraromue aCTPOHOMHUYCCKUC ITOHATHUA, TCOPUM M 3aKOHBbI IJIA
aHayM3a U 00bsICHEHHS (PU3NUECKHX MPOIIECCOB, MPOUCXOASIINX B 3BE3/1aX, B 3BE3THBIX
CHUCTEMax, B MEXTaJJaKTHUECKOU cpefie; ABUKEHHUSI HEOSCHBIX TeJ, SBOJIOLUU 3BE3N U
Bcenennoii;

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEIMYMH C HCIHOJIb30BAHHUEM
IPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAThI
NOJYYEHHOM 3aBUCUMOCTH (M3WYECKUX BEJIMYUMH B BHUAE TpaduKoB C y4ETOM
aOCOJIIOTHBIX ~ TOTpEIIHOCTEH M3MEpeHuil, JenaTh BBIBOABI 1O  pe3yjbTaTaM
UCCIIE/IOBAHMS,

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYMH, IIpU OSTOM BI)I6I/IpaTI)
ONTHUMAaILHBIN MCTOJ H3MCPCHUA, OLCHUBATH aOCOJIIOTHBIE M OTHOCHUTEJILHBIE
MOrpCIIHOCTHU MMPAMBIX U KOCBCHHBIX I/I3M€p€HI/II\/II;

IPOBOJUTH OIBITHI IO TPOBEPKE MPEATIOKEHHON IMIIOTE3bI: IIAHUPOBATh HIKCIIEPUMEHT,
cOOMpaTh SKCIIEPUMEHTATIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOTY4YE€HHbIE PE3yIbTaThl U
JieNiaTh BBIBOJI O CTaTyce NMPEeAIOKEHHON TUIIOTE3BI;

OIMUCBIBATH METO/BI IMOJIYYCHHA HAYYHBIX aCTPOHOMHUYCCKUX 3HaHI/II>’I;

coOuoiaTh MpaBuiia 0€30IMacHOTO Tpyda NMPH MPOBEICHUU HCCIENIO0BAaHMNA B paMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa M Y4eOHO-MCCIIEI0BATEIbCKOW U TNPOEKTHOU
JIeSITeIbHOCTH C HCIHOJb30BAHUEM H3MEpPUTENbHBIX YCTPOHUCTB M JIaOOPaTOPHOIO
000pyI0BaHNS;

pemarh pacu€THBIE 3a]1a49M C SIBHO 33JaHHOW M HESIBHO 33JJaHHOH (PU3NIECKON MOEIIBIO:
Ha OCHOBAaHUHM AaHAJIM3a YCJIOBUIA BBI6I/IpaTI) (1)I/I3I/I'-ICCKI/IG MOACIH, OTBCYANOIINEC
TpeOOBaHUAM 3aJ]au, TPUMEHATh (POPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThI
(Gu3nUeCKUX TEOpUil MPHU MCIOJIB30BAaHMM MAaTEeMAaTHYECKUX METOJIOB peIIeHus 3ajad,
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IIPOBOJIUTH PACUETHI HA OCHOBAHUH UMEIOIINXCS JAHHBIX, AaHAJTU3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PELICHUS C YUYETOM I0JIyYEHHBIX PE3YJIbTATOB;

pemarh KaueCTBEHHbIE 33a4l, TpeOyroImue MpUMEHEHHU 3HAaHUN U3 Pa3HBIX pPa3/ieioB
Kypca (HU3MKH, a TaKKe HHTErpallid 3HAHUM W3 APYrHX NPEAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAUBATH JIOTMYECKYHO LIEMOYKY PACCYKICHHH C ONMOpod Ha
W3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOAUTH PUMEPHI BKJIA/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIErO0 MHpA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHi;

aHAM3UPOBaTh M  OLEHUBATh TOCIEACTBUS OBITOBOW W  MPOU3BOACTBEHHON
JESITEIbHOCTH YEJIOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IpOLIEcCaMH, C IO3ULUN
3KOJIOTUYECKOU 0e30macHoOCTH, MpeACTABICHUI 0 paluroHaIbHOM
MPUPOJONOIB30BAHUM, a TAK)KE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HAyKu U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

IPUMEHSTH Pa3IMYHbIe CIIOCOOBI PadOTHI ¢ MHpOpMannel GU3NIECKOTO COACPIKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIMOHHBIX  TEXHOJOTHH, TPU  ITOM
UCTIOJIF30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE TEXHOJIOTHH IS TIOMCKA, TIepepadOTKU
U TIpeAbABICHUS Y4eOHOM U HAYyYHO-TIOMYNISIPHON MH(GOpPMALIUU, CTPYKTYPUPOBAHUS U
UHTEpIIpETalMi HHPOPMAINH, TOTYYCHHOW M3 Pa3IMYHBIX UCTOYHHKOB, KPUTHUYECKU
aHAJTM3UPOBATh IMOIy4aeMyl0 WH(POPMAIMIO U OICHWBATh €€ JOCTOBEPHOCTh Kak Ha
OCHOBE UMEIOUINXCS 3HAHUMN, TaK M Ha OCHOBE aHaJIW3a UCTOUYHUKA HH(OpMaLNK;
NpOSIBJIAT OpPraHU3allMOHHBIE M [I03HABATENIbHBIE YMEHHUS CaMOCTOATEIbHOIO
pUOOpPETEHUs] HOBBIX 3HAHWW B IIPOLECCE BBINOJHEHUS IMPOEKTHBIX U y4eOHO-
UCCIIEI0BATEIbCKUX PaboT;

paboTaTh B TpyHIe C WCHOJHEHHUEM PA3UYHBIX COLMATBHBIX POJIeH, MIIAaHUPOBATH
paboTy TpYMIbI, pPalMOHATBHO paCHpelNesTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTyalUAX, aJI€KBaTHO OLIEHUBATh BKJIAJ KAaXJOTO U3 YYACTHUKOB I'PYMIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

IOpOSBIATH MOTHUBALIMIO K Oynymed 1npodecCHOHATbHOM — JESATENbHOCTH IO
CIENUATBLHOCTSAM (DPU3UKO-TEXHHUECKOTO MPODUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoauuyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHUe pa3/iesioB U TeM MPOrPaMMBbI (posic)
n/m pasa porp Beero KonTpoabsHsbie IIpakTHyeckue 00pa3oBaTebHbIe
padoThI padoThI pecypehi
Paznen 1. HAYUHBIM METO/] IO3HAHMSI TIPUPO/IbI
11 HayunsIit MeTO TO3HAHUS TTPUPOIBI 6 bubmorexa LIOK
' i A pHpoaL https:/m.edso00.ru/f16b68d7
HUroro mo paszaeny 6
Pa3gen 2. MEXAHHUKA
bubanoreka [JOK
2.1 Kunemaruia 10 ! https://m.eds00.ru/f16b68d7
Bubnmoreka IIOK
2.2 | Jinnawixa 10 https.//m.eds00.ru/f16b68d7
.. bubnunoreka [JOK
2.3 Cratuxa TBCpaIOTO Tena 5 1 https://m.edsoo.ru/f16b68d7
bubnuoreka IIOK
24 3aKOHBI COXpAaHEHUS B MEXaHHKE 10 1 https://m.edso0.ru/f16b68d7
Hroro mo paznmery 35
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
N bubnunoreka [JOK
31 OCHOBBI MOJIEKYJIIPHOKHHETHYECKOH Teopun 15 1 https://m.eds00.ru/f16b68d7
Bbutnuoreka IIOK
3.2 Tepmoanaamuka. TeraoBbie MaIIUHBI 20 1 https://m.edsoo.ru/fL6b68d7
33 ArperaTHsle coCTOsIHUS BeliecTBa. Pa3oBble 14 1 Bubnmoreka LIOK
' epeX0abl https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 49

Pazaena 4. JIEKTPOJUHAMMUKA
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Bubnuoreka IIOK
41 DriekTpHiecKoe none 24 https://m.edsoo.ru/f16b68d7
. . Bbubanoreka [JOK
4.2 ITocTostHHBIN ANIEKTPUYECKUNA TOK 24 https://m.edso0.ru/f16b68d7
Bubnmoreka IIOK
4.3 | Towu b pasiibIx cpeax 6 https://m.eds00.ru/f16b68d7
Hroro mo pazneny 54
Paznen 5. PUSHWYECKHAIN MPAKTUKYM
. bubnuoreka [IOK
>1 PH3HHCCKHH MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo paznmery 16
PesepBHOE BpeMms 10 bubmorexa [1OK
P p https://m.edso0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 170 16
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11 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aeioB U TeM (uudposbie)
n/n NMpOrpaMMbl Bcero KoRTposbHbIe Hpaxreaecxne o0pa3oBaTebHbIE
padoTHhI padoThI pecypeni
Paznea 1. QJJIEKTPOANHAMHUKA
bubaunorexa [JOK
11 Marmutioe noze 14 https://m.edsoo.ru/39859ef1
bubarorexa [TOK
1.2 DeKTpoMarHuTHas HHAYKIUSL 13 1 hitps://m.eds00.ru/39859ef1
Utoro mo pazneny 27
Pasnea 2. KOJIEBAHHWS 1 BOJIHBI
bubarorexa [JOK
2.1 MexaHn4yecKkre KoJIeOaHust 10 https://m.eds00.ru/39859€f1
bubanorexa [TOK
2.2 DJIeKTpOMAarHUTHEIE KOJIeOaHHs 15 hitps://m.eds00.ru/39859ef1
bubnuorexa [IOK
2.3 MexaHuueCcKHe U JJIEKTPOMArHUTHBIE BOJIHBI 10 1 https://m.edsoo0.ru/39859ef1
bubarorexa [TOK
24 Onika 25 ! https://m.edsoo.ru/39859ef1
HWroro mo pasaeny 60
Pasnea 3. OCHOBbI CIELIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
bubnuorexa [IOK
3.1 Ocnospt CTO S . https://m.edsoo.ru/39859ef1
Hroro no paznery 5
Pa3zgen 4. KBAHTOBAS ®U3UKA
N bubamoreka [JOK
41 KopryckynsapHO-BOIHOBOW Ayasin3M 15 https://m.edso0.ru/39859f1
Bbubnuoreka [IOK
4.2 Pusiia atoma S https://m.edsoo.ru/39859efl
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43 ®dwu3nKa AaTOMHOTO SApa U AIEMEHTaPHBIX 5 Bubmmorexa IIOK
) YaCTHI] https://m.edso00.ru/39859ef1
Hroro mo paznmery 25
Paznea 5. JIJEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKHU
Bbubnnorexa [JOK
51 DJIeMeHTHI aCTPOHOMUH U acTpo(pHU3uKH 12 https://m.eds00.ru/39859f1
Hroro no pazneny 12
Pa3nea 6. PUSUYECKHUA IPAKTUKYM
. bubnunorexa [JOK
6.1 du3nvecKuil NpakTUKyM 16 16 https://m.edscﬁ).ru/39859ef1
HUroro mo paszaeny 16
Paznea 7. OBOBINAIOIIEE HIOBTOPEHUE
Cucremaruszanus 1 00001IeHEe
71 IIPEAMETHOIrO COACPKAHMS U OIbITa 15 bubaunorexa [JOK
' JESATEBHOCTH, IPUOOPETEHHOTO TIPH https://m.edsoo0.ru/39859ef1
n3ydeHnn Kypca ¢usuku 10 — 11 kmaccor
Hroro mo paznmery 15
PesepBHOE Bpems 10 bubmmorexa [IOK
P P https://m.eds00.ru/39859¢ef1
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Tema ypoka HAara o0pa3oBaTe/bHbIE
/i yp Beero Konrpoabnbie | IlpakTuyeckue W3yueHus p
padoThI padoThI pecypcel
1 Omnka — pyHAaMeHTaIbHAS HayKa O IPUPOIC 1 bubmmorexa [IOK
YRR y prpoa https://m.edsoo.ru/lbeef346
2 Hay4nb1if MeTo/] TO3HAHKSA U METOJIBI 1 bubnunorexa [JOK
uccie0Banus PU3NIECKUX SIBICHUM https://m.edsoo.ru/3a7fde29
el BuSorsa 10K
PHPO/IEL. A P https://m.edso00.ru/34c49931
¢dusnke
bubanorexa [TOK
4 Crioco0b1 m3MepeHusT GUINIESCKUX BETHIUH 1 https.//m.edso0.ru/ca2def03
5 AOCOIOTHAS 1 OTHOCHUTEINBHAS TTOTPEITHOCTH 1 Bubmmorexa [IOK
u3MepeHuil GU3NUECKUX BENUYUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusmke. Poib 1 mecto
6 ¢u3nKK B JOPMUPOBAHMH COBPEMEHHOMN 1 Bubnnorexa IIOK
HAyYHOW KAPTHUHBI MDA, B IPAKTHIECKOH https://m.edsoo.ru/eabbded1
JIeSITENIBHOCTH JIIOAEH
Mexanunueckoe nBrkeHne. Cucrema orcuera. Bubmiorexa [[OK
7 OTHOCUTENHHOCTh MEXAHUYECKOTO JIBUIKEHUSI. 1 .
https://m.edsoo.ru/e9a52f02
[psimast 1 oOpaTHas 3a/1a4i MEXaHUKU
Pagnyc-BekTop MaTepHanbHON TOUKH, €T0
8 MIPOEKLMH Ha OCU KOOpAHHAT. TpaeKkTopusl. 1 Bubmorexa [IOK
[epemenienre. Ckopocts. VX mpoekiyu Ha OCH https://m.edso0.ru/30a108a5
KOOpIMHAT
o | Pumoremoc mmemmeines e[ BuSorsa 10K
p . P P https://m.edsoo.ru/89ba7190
HPSIMOJIMHEWHOT'O IBMKSHUS
10 CrnoxxeHune epeMenieHnid 1 CKOPOCTEMH. 1 bubamoreka [JOK

Pemenne 3agau

https://m.edsoo.ru/761d18aa
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HepaBHomepHoe nBuxkeHne. MrHOBEHHas

Bbubnnorexa [JOK

11 cKopocTh. Yckopenwue. [IpsmomnmHeiiHOe https://m.eds00.ru/a99549a7
JBIDKCHHUE C IIOCTOSIHHBIM YCKOPCHUEM
12 I'paduueckoe onrcaHue NPsIMOIIMHEHHOTO bubnnorexa [JOK
JIBHYKCHHS C TIOCTOSTHHBIM YCKOPECHHEM https://m.edsoo.ru/b7560bbf
ly | Stotomes e, veropeme ot B 10K
ALCHIDL PAHE, CKOPOCTH, https://m.edso0.ru/f738109c
YCKOpPEHHsI OT BpEMEHH U UX rpaduku
14 JIBmkeHue Tena, OpOIIEHHOTO IO YTIIOM K Bubmmorexa IIOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneitHoe nBuxeHue. [IBIkeHHE MO
15 OKPYXHOCTH. YTJIOBasl U JIMHEHHAs! CKOPOCTb. Bubmmorexa [IOK
Iepuon u yacrora. LleHTpocTpeMHUTETHHOE U https://m.edsoo.ru/33196fbe
MIOJTHOE YCKOpEHHE
" " bubnuoreka [TOK
16 KonTponbnas pabora o teme "Kunemaruka 1 https://m.eds00.ru/124232¢
IlepBbrit 3aKOH"HL}0TOHa. HNuepunanbhele Buborexa LIOK
17 cUCTeMBI OTCUETA. IIpMHIIUIT OTHOCUTENBHOCTH .
, https://m.edsoo.ru/5a%e4a64
I"anunes. HeunepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHonelcTBy0Ias cuina. Bropoit 3akoH bubarorexa [TOK
Herorona. Macca https://m.edso0.ru/141d3837
N N bubaunoreka [JOK
19 Bzaumopneiicteue ten. Tpetuii 3akon HeroToHa https://m.eds00.ru/57dba505
20 [Tpunimn cynepno3unuu cuil. Pemenue 3amaq Bubnuorexa IIOK
Ha IPUMEHeHHe 3aKoHoB HproToHa https://m.edsoo.ru/bdf997fb
n | B o B 10K
N P a https://m.edsoo.ru/9aba2b0a
UHEPTHOHN Macchl
22 Cuita TSOKECTH U YCKOpEHHUE CBOOOIHOTO Bubmorexa [IOK
IaJICHUS https://m.edso00.ru/22757{26
jp | e e e e B 10K
Y - P POCTE- https://m.edsoo.ru/11abfa0a
3axonsl Kermtepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tema bubmorexa LIOK

https://m.edsoo.ru/0ae2cd84

39



https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

Cua tpenus. [Ipupona v BUABI CHIT TPEHUSL. Bubmmorexa IIOK
25 JIBKeHUE B KHIKOCTH U Ta3e C yIETOM CHIIBI https://m.edsoo.ru/1fa86499
COTIPOTHBIICHHUS CPEJIBI https://m.edso0.ru/2cb29676
26 Jasnenue. 'mapocratuyeckoe nasienue. Cumna bubnnorexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
AbcomoTHo TBepnoe Teio. [loctynarensHoe u bubmorexa IOK
27 pA ) y bubanorexa [JOK
BpalllaTeIbHOE ABMKEHHE TBEPJIOTO TeNa https://m.edso0.ru/2b95d57e
28 MOoOMEHT CHIIBI OTHOCHTENBEHO OCH BPAIICHUS. Bubmmorexa IIOK
Ile4o cuitsl https://m.edso0.ru/653d3459
o | Shomemecun oK X ey Bumerra LOK
Y- p ’ https://m.edsoo.ru/9aa79a7d
PaBHOBECHSI TBEPIOTO Tena. Busl paBHOBecHs
bubanoreka [JOK
30 Pemerne sanas https://m.edsoo.ru/dclcaacQ
31 KontponpHas pabdora mo teme "JInHaMuKa. 1 Bubmmorexa [IOK
Craruka TBepaoro tena" https://m.edsoo.ru/9f5a574c
Hmnynsc MaTepraibHON TOYKH, CHCTEMBI
32 MaTepHaJbHbIX TOUeK. LIeHTp Macc cucTemMsl Bubmorexa [IOK
MarepuaibHbIX Touek. Teopema o ABMKEHUN https://m.edsoo.ru/4bb8294b
IIEHTpa Macc
38| acon coxpaent manymen. Peacrmmmoe ubmiorexa LIOK
P yIped. https://m.edsoo.ru/13f0a221
JIBIDKCHHUE
3| Hpereramnene o copamenn wowonts BuGmorexa LIOK
pel P https://m.edso00.ru/d6532eb9
MMITyJIbCa B IEHTPAJIBHBIX MOJIAX
35 Pemenne 3anau bubmorexa LIOK
A https://m.edso0.ru/f7706d63
3| nepoveremn, Lpapreeroe mpeeramseie uGmorexa LIOK
peMettt =P pelt https://m.eds00.ru/913974c7
paboTh! critbl. MOLITHOCTH CHIIB
Kunernueckas sHeprus. ”l:eopeMa 00 Butmiorexa [IOK
37 M3MEHEHHH KUHETHYEeCKOW SHEPTHU

MaTCpHaJ’ILHOﬁ TOYKH

https://m.edsoo.ru/9a5e2e74
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IloTennmanpabIe 1 HENIOTCHIMAJIbHBIC CHUJIBI.

Bbubnnorexa [JOK

38 [lotennmaneHas sHeprus. Bropas kocmudeckas https://m.edsoo.ru/554bafcc
CKOPOCTB
Tperbst KocMuYeckast ckopocTh. CBsi3b pabOTHI
39 HEMOTEHINAIBHBIX CHJI C U3MEHEHUEM bubnnorexa [JOK
MEXaHMIECKOM DHEPTHUH CHCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHS MEXaHHUECKOH YHEPTUH
o | Sy conaum B 10K
P PHYIUTH 2T 1l https://m.edso00.ru/f30f43b6
KHUJKOCTH
a1 KonTtponbHas pabora o Teme "3aKoHBI 1 Bubmmorexa [IOK
COXpaHeHHs B MEXaHHKe" https://m.edsoo.ru/474e7c4a
PasBuTHe npencraBieHNit O IPUPOAE TEILIOTHI.
bubanoreka [TOK
42 Ocnosuble nonoxxeHuss MKT. Tudpdysus. https://m.eds00.ru/b0ad445f
BpoyHOBCKOE ABMKEHHE
o | Sogmermeothama w1 ey B LOK
- A8paKTep A A https://m.edsoo.ru/c44d02e2
YJaCTHIl BEUIECTBA
44 Macca u pazmepbl MOJIEKYJT (ATOMOB). Bubnuorexa IIOK
Kosmuectso Berectsa. [ToctosinHas ABorajpo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. TennoBoe paBHoBecue. [1lkana Bubmorexa [IOK
Henbcus https://m.eds00.ru/0070d493
46 Pemrenue 3agaq bubmorexa LOK
A https://m.edsoo.ru/1531aba5
N bubaunoreka [JOK
47 HNneanbublii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2367
48 YpaBuenue Menaeneepa-Knaneiipona. Bubmmorexa [IOK
Pemrenue 3amau https://m.edsoo.ru/8d12c328
Bbubaunorexa [IOK
49 AbcomoTHast Temrieparypa. 3akoH JlanbToHa https://m.edso0.ru/14e02d1f
50 M3omnpouecchl B HACAIBHOM Ia3e ¢ MOCTOSHHBIM Bu6mmorexa [IOK
KOJIMYECTBOM BelLeCTBa https://m.eds00.ru/68878d51
51 I'padnueckoe npencraBieHrE H30IPOLIECCOB: bubanorexa [JOK
H30TepMa, U30X0pa, n3obapa https://m.edso00.ru/1344327b
52 OcnoBHoe ypaBHenue MKT bubmmorexa [IOK

https://m.edsoo.ru/c8094721
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Bbubnnorexa [JOK

?
53 Pemenme saznas’ https://m.edso00.ru/10265a05
CBs13b a0CONIOTHO TeMIlepaTyphl
54 TEPMOAMHAMHIICCKOH CHCTEMBI CO CPCIHCH https://m.edsoo.ru/c38af875
KUHETHYECKON 3Heprueil mocTynaTeabHOro
TEIUIOBOTO IBIKCHHUS €€ JacTHI]
55 O0001IeHNE ¥ CUCTeMAaTH3alHs 3HAHUHA 10 bubnuorexa [TOK
teme "OcuoBsl MKT" https://m.edso0.ru/09d12fd8
" n bubnuoreka I_[OK
56 KontpompHas pabdora o reme "OcHoBel MKT 1 https://m.edso0.ru/13adad59
57 TepmoauHaMuyeckas cucrema. 3ajjaHue bubnunorexa [JOK
BHeuHuX ycnosuid s T/I cucrembl. Buennue https://m.edso0.ru/5f8d38a3
U BHyTpeHHHE napameTpsl. [lapametpsr T/ Bu6nuorexa LJOK
58 CHUCTEMBI KaK CpeJHHe 3HAUCHUS BEIIMINH, https://m.eds00.ru/8ec512f0
OTIHCHIBAIONINX €€ HA MUKPOCKOTTHYECKOM
YpOBHE
HyneBoe Hauano TepMoArHAMUKH.
59 Camonpou3sBonbHas penakcanus T/ cucremsl k Bu6miorexa IIOK
TeIIOBOMY PaBHOBECHIO https://m.edso0.ru/29355001
Mosiens ue€anbHOrO ra3a B TEPMOANHAMUKE.
Y ci10BUsI IPUMEHUMOCTH 3TOH MOJIeNN
60 VYpaBuenue Menaeneepa-Knaneiipona u Bubmorexa [IOK
BBIP)XCHHUE JIJIS BHYTPEHHEH SHEPTUH https://m.edsoo.ru/bal178d0
BripaxeHue a1 BHyTpEHHEHN HEpruu
61 OJTHOATOMHOTO H/ICATBHOTO Tas3a. BH6H_HOTeKa HOK
KBa3ucratnueckue 1 HECTATUYECKHUE TIIPOLECCHI https://m.edsoo.ru/acscac15
o | B oo B 10K
p P ¥ ipott https://m.eds00.ru/741d5738
pV-nuarpamme
Termnonepenaya kak cmocod U3MEHEHUS Bbubaunorexa [IOK
63 )
BHyTpeHHeit aHeprun T/] cucremsr 6e3 https://m.edso0.ru/3d734561
64 COBEpILICHUS PabOTHI bubamoreka [JOK
KonBeKIusl, TEIUIONPOBOHOCTh, U3TyUeHHE https://m.edsoo.ru/157b54cd
KonuuectBo Temnotel. TemnoéMKoCTh Tena. Bubmorexa [IOK
65 N :
VenbHas ¥ MOJISIpHASE TEILIOEMKOCTH https://m.eds00.ru/7ba67355
66 BEIlleCTBA. Y IeJIbHas TEIUIOTa CTOPAHUS Bu6mmotexa [IOK

TOILJIMBA

https://m.edsoo.ru/1db5ad4e
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Pacuér xonmuecTBa TEIIOTHI IPU

TeIuIonepeaue
67 [NonsiTre 06 anuabarHoMm mporecce. [lepBblit bubnnorexa [JOK
3aKOH TePMOTHHAMHUKH https://m.edso0.ru/d8098824
68 KommgecTBo TermoTsl u paboTa Kak MEepHI Bubmmorexa IIOK
W3MEHEHHs BHyTpeHHe sneprun TJ cuctemsl https://m.edsoo.ru/b047alcd
69 | pasmoncomnin 1 nepastioneons: mpoicccos Bubmotexa LIOK
p P por ’ https://m.edsoo.ru/c6f4f464
HeoOpaTtumMocTh MpUPOIHBIX MPOIECCOB
. bubnunorexa [JOK
70 [Tpuanmne! nercTBus TeroBbix MamuH. KIT/ hitps://m.eds00.ru/26945513
bubanoreka [JOK
71 MaxkcumanbHoe 3Hadenune KI1JI. [ukn Kapuo https://m.eds00.ru/fe3857h9
72 Pemrenue 3agaq bubmorexa LIOK
A https://m.edsoo.ru/b3efal8b
78| rennonsmt amurarenei. Tentonoe samprsscre Bbmiorera LIOK
et ’ P https://m.edsoo.ru/9867aaa7
OKpY’KaIOMIeH Cpepl
bubnnorexa [IOK
“ Petierre sazad https://m.edsoo.ru/c8c70432
75 O0001eHNE U cUcTEMAaTH3aIM 3HAHUH 110 bubaroreka [TOK
teme "Tepmoannamuka. TeroBble MaliuHbl" https://m.edso00.ru/28d62b3f
76 KonTtpombHas pabora mo teme 1 Bubmmorexa [IOK
"Tepmoannamuka. TeruioBbie MaliuHbl" https://m.edsoo.ru/1b6e26c5
| Mo s s, Heraprn Busorea 10K
e https://m.eds00.ru/6t8e6777
napooOpa3zoBaHUs
HacrinieHHbIe 1 HEHACKHIIIICHHBIC MAPHL.
KauecTBeHHas 3aBHCUMOCTD IJIOTHOCTH U
78 JIaBJICHMs] HACBILIEHHOTO ITapa OT TEMIIEPATYPBI, Bu6mmorexa [IOK
MX HE3aBUCHMOCTH OT 00bEMa HACBIIIIEHHOTO https://m.edsoo.ru/f5¢17d02
napa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT
JTABJICHUS B KHIKOCTH
79 BnaxkHocTs Bo3yxa. AGCOIIOTHAS U bubanorexa [JOK

OTHOCHUTCJIbHAsA BJIAXXHOCTH

https://m.edsoo.ru/30ebbb79
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Bbubnnorexa [JOK

80 Pemenne sanad https://m.edso00.ru/18e95ff3

81 Tsépnoe Teno. Kpucrammmyeckne u aMmoppHble bubnnorexa [JOK
Tena. AHM30TPOMNHsI CBOMCTB KPUCTAILIOB https://m.edsoo.ru/20a88a03

82 [InaBneHne M KpuCTAIUIN3AIMS. Y IeTbHAS Bbubnnorexa [JOK
temora miasneHus. CyGnumarus https://m.edsoo.ru/6ee91e9f

gy | Lomramméporo e P Busorea 10K

| ABE. YOy e e https://m.edsoo.ru/dalaabl0
yIpyrux aehopmarmi

o | nmemocpempeme moetiy BuGmorsa 10K

) P https://m.edsoo.ru/7ba5edf2
YJaCTHI] BENECTBA

85 [TpeoOpazoBaHue 3HEPTUU B (ha30BBIX bubnunorexa [JOK
nepexoaax https://m.edso0.ru/97a0672f

bubanoreka [TOK

86 YpaBHEHHE TEIIOBOTO OanaHca hitps://m.edso0.ru/ab1521fb

87 Pemenne 3agau Bubmiorexa HOK

https://m.edsoo.ru/8ab7f40d
| oo e Gmuonps BuGorsa 10K
) https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO kuaKocTu. @opmyina Jlamnaca
o | Olmeme nctenarma i o B 10K
P " H ' https://m.eds00.ru/0b52575¢
Da30Bble IEPEXOBL

9 KontponsHas paborta o Teme "ArperaTHele 1 Bubmorexa [IOK
cocTosius BeniecTBa. @a3zoBbie nepexoanr” https://m.edsoo.ru/7dc2a739

o1 DneKTpu3anus Tel 1 €€ MposBICHUSI. bubaunoreka [JOK
DekTpudeckuii 3aps. J(sa Buaa https://m.edsoo.ru/laff445f
JNEKTPUYECKHX 3apsioB. [IpoBogHMKH,

92 JIABIEKTPUKU U MTOTYTPOBOAHUKH bubamoreka [JOK
DiieMeHTapHbIH AIIEKTPUUESCKHI 3apsil. 3aKOH https://m.edsoo.ru/f49afd24
COXpaHEHHMs JIEKTPUIECKOro 3apsaa

93 BzaumopnelictBue 3apsanoB. ToueuHsle 3apsbl. Bu6mmorexa [IOK

3axon Kymnona

https://m.eds00.ru/445b7746
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Bbubnnorexa [JOK

94 Peruenue 3a1au https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onextpuueckoe noje. Ero aelictBue Ha bubnuorexa [TOK
JNEKTPUUECKHE 3aPSIbl https://m.edsoo.ru/05c6bfal
96 Hanps:x€HHOCTB 2IEKTPUYECKOTO OJIS. bubnnorexa [JOK
[po6HsIit 3apsia. JInHUN HANPSHKEHHOCTH https://m.edsoo.ru/3dac6957
3NeKTpUUecKoro nois. OHopoHOe
3IEKTPUUECKOE T0JIe bubnnorexa [JOK
97 [ToTeHIMAaIBHOCTD JICKTPOCTATHYUECKOTO MOJIS. https://m.edso0.ru/80021447
Pa3HOCTh OTEHIMAJIOB U HAPsHKEHHE
98 IMoTeHuManbHas SHEPIUs 3apsaaa B buGmorexa LIOK
3NEeKTpOCTaTHIecKOM moJe. [loTeHnman https://m.edsoo.ru/af5fa389
99 3JIEKTPOCTATUYECKOTO MO Bubmmorexa [IOK
CBs13b HANPSHKEHHOCTH MOJISI U PA3HOCTH https://m.edsoo.ru/df7a6838
MOTEHINAJIOB JUIS 3JEKTPOCTATHIECKOTO TTOJIS Bu6mnoreka [JOK
100 HpI/IHHI/IH CYINEPIO3ULINU IIICKTPUICCKUX noneun https'//medsooru/OCfe4a6C
101 Pemenne 3anau bubnuotexa LIOK
[Tone Toueunoro 3apsaa. [Tone paBHOMEpHO https://m.eds00.ru/5a582263
102 3apspKEeHHOH cepsl Bubmmorexa [IOK
[Mosie paBHOMEPHO 3apsSKEHHOTO 110 00bEMY https://m.edsoo.ru/b297b5c3
mapa. [Tone paBHOMEpPHO 3apsKEHHON Bu6mnoreka [JOK
103 | Geckoneunoii mockoctn https://m.edsoo.ru/f7a665¢ee
104 IIpoBOHUKY B 3JIEKTPOCTATUYECKOM II0JIE. Bu6nuorexa LIOK
VYciosue paBHOBECHS 3apsAI0B https://m.edso00.ru/32405eab
105 JIMDIIEKTPUKY U TIOTYTTPOBOAHUKY B Bubmmorexa [IOK
9JICKTPOCTATHICCKOM I0JIC https://m.edso0.ru/060ebab5
106 Konpencarop. DekTpo&MKOCTs KOHACHCATOPA. Bu6mmorexa [IOK
O11eKTpoEMKOCTh INIOCKOTO KOHJIEHCATOopa https://m.edso0.ru/845b4f73
p P ntp
107 [TapannenbsHOE coeMHEHNE KOHACHCATOPOB BH6H_HOTeKa LOK
https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarensHOE COEIUHEHUE Bubmorexa [IOK
KOHJICHCATOPOB https://m.edso0.ru/1e992920
109 OHeprust 3apsKEHHOr0 KOHJEHcaTopa bubmmorexa [I0K

https://m.edsoo.ru/73a34f18
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Bbubnnorexa [JOK

110 Peurenne 3aqau https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
111 JIBIKeHHe 3apsKeHHOM YacTHIBI B bubnnorexa [JOK
OJTHOPOJIHOM DJICKTPUUYECKOM TOJIC https://m.edsoo.ru/8341d6ac
112 Pemenne 3agau
113 O0600111eHNE U cCUCTEMATH3aLMs 3HAHUM T10 Bbubnnorexa [JOK
Teme "DieKTprudecKoe moJe" https://m.edso0.ru/5752603f
114 KontposbHas pabota no teme "ieKTpHuecKoe 1 bubnunorexa [JOK
nosie” https://m.edsoo.ru/cefe90e9
115 SancTTlI;zal:EZnggTH;ﬁggfc; ZJ;::I? BI/II/I,iIeCKoro bubmmorexa [IOK
TZKma P https://m.edsoo.ru/233311b5
bubamoreka [TOK
116 HWcrtounnku Toka. Hampsixerne u 3/1C hitps://m.eds00.ru/0839a115
117 3axon OMa J1s1 yyacTKa [enH. DJIeKTPUIecKoe bubmuoreka [TOK
COIPOTHUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTB CONPOTUBIIEHUS] OJJTHOPOIHOTO
118 MIPOBOJIHMKA OT €T0 JJIMHBI U TUIOIIaAN BH6H_HOTeKa LOK
HOTIEPEHOro CedeHus https://m.edsoo.ru/95fcdf51
119 VY enbHoe COpOoTUBIIEHUE BellecTBa. Pemenue bubaroreka [TOK
3a1a4 https://m.edso0.ru/437f8300
120 ITocnenoBarensHOE, NapajuIeNbHOE, CMELIAHHOE bubarorexa [TOK
COE/INHEHUE NPOBOIHIKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX LENEH. Bubnnorexa IIOK
IMpasuna Kupxroga https://m.edso0.ru/1794cf37
bubarorexa [TOK
122 Pemenne sanad https://m.edso00.ru/3881b469
123 Pabota snekrpuueckoro Toka. 3akoH J[xoys bubanorexa [JOK
—Jlenna https://m.edsoo.ru/a3605c5¢
Bbubnuoreka [IOK
124 Peterne sazat https://m.edso0o.ru/6761bfof
125 MOoOMHOCTb 3JEKTPUUYECKOTO TOKA. TerioBas Bubmorexa [IOK

MOUTHOCTb, BBIJIEIsiEMast Ha pe3UCTope

https://m.eds00.ru/99750a6f

46



https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

Bbubnnorexa [JOK

126 Pemenne sanad https://m.edsoo.ru/eb72fc24
127 O/JIC 1 BHyTpeHHEe COMPOTUBIICHUE UCTOYHUKA bubnuorexa [TOK
TOKa https://m.edsoo.ru/72d453af
128 3axon OMa a7 TOTHON (3aMKHYTOH ) bubamoreka [TOK
JNIEKTPUYUECKOH 1enu https://m.edsoo.ru/221f40fb
Bbubnnorexa [JOK
129 Pemenne sanad https://m.eds00.ru/3580b0679
bubanoreka [JOK
130 Mourocts HCTO'RIK TOKA https://m.edsoo.ru/a0ae51d8
bubamoreka [TOK
131 Koporwoe sambikarne https://m.edsoo.ru/546f5632
132 KoHneHcaTop B ey NOCTOSTHHOTO TOKa bubmorexa LIOK
A P B I https://m.edso0.ru/35368f3e
bubanoreka [JOK
133 Peuterne sanas https://m.edsoo.ru/4410cef0
134 Pemtenne 3amay mo teme "IlocTossHHBIN bubamoreka [TOK
JNEKTPUYECKHUI TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3amay o teme "IlocTosIHHBIN bubarorexa [TOK
INEKTPUUECKHIN TOK" https://m.edso00.ru/744261b8
136 Pemenue 3anau mo teme "IlocTosTHHBINM bubnnorexa [IOK
DIIEKTPUUYECKHI TOK" https://m.edsoo.ru/eb5d4687
137 O06o00111eHe U cCUCTeMAaTH3aIus 3HAHUN 110 bubaunoreka [JOK
teme "TTOCTOSIHHBIH 3JIEKTPHYCSCKHi TOK" https://m.edsoo.ru/bfd7a050
138 KontponsHas pabora o reme "[locTostHHBIN 1 Bubmorexa [IOK
INEKTPUUECKHIN TOK" https://m.edsoo.ru/1885ddf1
130 | sertecns, Snentpiscon Tox s weranmk. Bumorera LIOK
’ ) https://m.edsoo.ru/da794295
CBepXxXnpoBOJIUMOCTD
B 10K
p : pajnei i https://m.eds00.ru/4b423491
AIEKTPOJIN3A
141 OnexTpuueckuil Tok B razax. [lnaszma bubmorexa LIOK

https://m.edso00.ru/92d92{76
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142 DOneKTpuIecKuii TOK B BaKyyMme. BakyymHbIe Bubmmorexa IIOK
pHOOPHI https://m.edsoo.ru/2E+160
. bubnnorexa [JOK
143 DOnexTpuuecKuil TOK B MOJIYIPOBOIHUKAX https://m.edso0.ru/ab61c660
Bbubnnorexa [JOK
144 [NomynpoBOHUKOBBIE TPUOOPEI https://m.eds00.ru/83622200
Om3muecKuii MpakTUKyM 10 TeMe "V3mepenue
CHJIBI TOKA ¥ HAIIPSDKEHMS B LIETIH IIOCTOSIHHOTO
TOKa TP TOMOIIX aHAJIOTOBBIX U IHU(POBBIX
Bubmmorexa [IOK
145 U3MEPUTENBHBIX TPHOOPOoB" K "3HAKOMCTBO https://m.e dscI)_E) ru/5643ea56
¢ upoBoii 1aboparopueii Mo GusnKe. — :
[Tpumepsl n3MepeHns: GU3NIECKUX BETUIHH
MIPY IOMOIIY KOMITBIOTEPHBIX JaTYUKOB"
®uznyeckuil NpakTUKyM 1o teme "M3ydyenue
P M i Bubmmorexa [IOK
146 HEPaBHOMEPHOTO IBIDKEHUS C IENBI0 https://m.eds00.ru/f6292f5f
oTpenieNIeHHs] MTHOBEHHOH CKOpOCTH" — )
Ousnueckuil mpakTUKyM 1o teme "M3mepenue
YCKOpPEHHS IIPH MPSMOIHHEHHOM
147 PAaBHOYCKOPEHHOM JIBM)KEHUU 110 HAKJIOHHOH Bubmorexa [IOK
mrockoctu" win "VicenenoBaHue 3aBUCUMOCTH https://m.edso0.ru/6960b6ef
IyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
IBYOKeHUN"
®uznyeckuil npakTukyM 1o teme "M3mepenue
148 YCKOPEHUSI CBOOOTHOTO MafeHUs" WITH bubarorexa [TOK
"U3y4eHue ABHKEHUs Telia, OPOIIEHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJILHO"
Ou3nuecKkuil MpakTUKyM 1o teme "N3y4uenne
JIBIDKCHUS TeJla 110 OKPYXKHOCTH C TIOCTOSIHHOM 5
no6mmoreka [IOK
149 o Moy ckopocTero" uinn "HccnenoBanue https:/m.e dS(EE) ru/bcf53514
3aBUCHMOCTH TIepHo/ia 0OparieHus — '
KOHMYECKOTO MasiTHUKA OT ero napaMeTpos”
Om3nuecKkuii MpakTUKyM 1o teme "Vzmepenue
PaBHOJICHCTBYIOILIEH CHIIBI P ABHKECHUH Butmorexa LIOK
150 OpycKa M0 HAKJIOHHOM MIIOCKOCTH" Hitn

"IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BPEMEHU JIBUKCHUs OpyCKa 10 HAKIIOHHOM

https://m.edsoo.ru/0b34db84
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IUIOCKOCTH Ha 33J]aHHOE PACCTOSHHE OT €T0
maccher”

151

DusnyecKkuil IPaKTUKYM 110 TeME
"HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIUX B IIPYKUHE U PE3NHOBOM
o0paste, ot ux nepopmanuu’ win "UzyueHne
JBIDKCHUS CHCTEMBI TEJI, CBA3aHHBIX HUTBIO,
MepeKnHyTOH uepe3 Nerkuit 610K"

bubaunorexa [JOK
https://m.edsoo.ru/b55b81al

152

Odusnueckuil mpakTUKyM 1o teme "M3mepenue
K03 pHIIHEHTA TPEHHS 10 BETMYHHE YTIIOBOTO
ko3¢ dunmenta 3apucumoctu Frp(N)" mwin
"HccnenoBanue OBIDKEHHS OpycKa 1Mo
HaKJIOHHOH ITOCKOCTH C TIEPEMEHHBIM
koapPunmerTom TpeHus" wim "M3ydeHue
JIBIDKCHUS TPy3a Ha BaJly C TpeHHEM'"

bubanorexa [TOK
https://m.edso0.ru/b83b1607

153

DusnyecKkuil IPakKTUKYM 110 TEME
"MccnenoBanue yciaoBHid paBHOBECHS TBEPIOTO
Tela, UMEIOIIET0 OCh BpaIleHNs" UITN
"KoHcTpyupoBaHre KPOHIUTENHOB U pacy€éT
cun ynpyrocta" wiu "HM3ydeHue ycToHunBOCTH
TBEPAOTO TeJa, MMEIOIIETO TUIONIa b OopH"

bubanoreka [TOK
https://m.edsoo.ru/4a04f4f7

154

Ousnueckuil MpakTUKyM 1o teme "M3mepenue
UMITyJIbCa TeJa 10 TOPMO3HOMY ITyTH' WIIH
"M3mepeHre CUIlbl TArM, CKOPOCTH MOJIEIH
3JEKTPOMOOHIISI U MOIITHOCTH CHIIBI TSTH' WITH
"CpaBHEHUE U3MEHEHUS UMITYJIbCa TeJa C
uMmIyJicoMm cuiiel" wim "UccnenoBanue
COXpaHEHMs UMITYJIbCa MPH YIPYroM
B3aumojeiicTun" win "M3mepenne
KHHETHYECKOH HEPTHH Tella TI0 TOPMO3HOMY
nyTtu"

bubarorexa [TOK
https://m.edso0.ru/856fb28e

155

Ousnueckuil mpakTukyM 1o teme "H3yuenue
M30TEpPMHUYECKOTO TIpoliecca (PEKOMEHI0BaHO
UCIIOJIb30BaHKe IH(pPOBOii 1adopaTopun)” nim
"V3yueHune n30XOpHOTO Tporiecca” uiu
"M3yuenune n3o6apHOTO Tporecca’ win
"IIpoBepka ypaBHEHHS COCTOSHHUSA"

Bubmorexa [IOK
https://m.edsoo.ru/e0fe7e07
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156

Om3ruecKuii MpakTUKyM 10 Teme "V3mepenue
yaenpHO# TermoéMkoctr" win "MccnenoBanne
mpoIiecca OCTHIBaHHSA BeIIecTBa" MIIN
"HccnenoBanue agnabdaTHOTO Tporiecca’ Wim
"M3ydeHne B3aUMOCBSI3H SHEPTHU
MEKMOJICKYJISIPHOTO B3aUMOJICHCTBHS U
TEMIEPaTyphl KUIICHUsI KUIKOCTEeH"

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

157

Om3ruecKuii MpakTUKyM 1o teme "H3yuenne
3aKOHOMEPHOCTEH HCIIapeHUs KUAKOCTeH" HiTH
"M3mepeHre yenbHON TEIIOThI MIaBACHUS
npaa" win "M3yyeHue cBOWCTB HACBHILIEHHBIX
napoB" win "V3Mepenne abCcoMOTHOM
BJIQKHOCTH BO3/yXa U OI[EHKa MaccChl I1apoB B
nomerenun". M3mepenne koddduimenta
MOBEPXHOCTHOT'O HATSKECHHUS

bubamoreka [TOK
https://m.edsoo.ru/6bla23b5

158

®uznyeckuil NpakTUKYM IO TEME
"HabmoneHune npeBpaiieHus SHeprun
3apsKEHHOI0 KOHJCHCATOpa B SHEPTHIO
n3Iy4eHus ceeronuona" wiu "Mzyuenue
MPOTEKAHUS TOKA B LIEIH, COJleprKamieit
KoHzAeHcaTop" i "PacnpeneneHue pazHOCTH
MOTEHIMAIOB (HANPSKECHUS) TIPH
MIOCJIE/I0BATEIILHOM COCANHEHUH
KOHJIEHCAaTOpOB"

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

159

®usnyeckuil NPakKTUKYM 110 TEME
"HccmenoBanue CMEIIAaHHOIO COSAUHEHUS
pesuctopoB" uin "M3MepeHue yaeapHOro
COTIPOTHBIICHHS ITPOBOTHUKOB'" HIIH
"HccaemoBaHre 3aBUCHMOCTH CHIIBI TOKA OT
HAINPSHKEHUS TSI JIAMIThI HaKaJIHBaHUs"

bubnnorexa [IOK
https://m.edsoo.ru/2b179d98

160

®uznyeckuil NPakKTUKYM II0 TEME
"Habnronenue anekrponusa” win "M3mepenne
3apsia OJTHOBAJIEHTHOTO HOHA" MITH
"HccnenoBanue 3aBUCUMOCTH COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" UIH
"CHATHE BONBT-AMIIEPHON XapaKTEPUCTUKU
Jnuona

Bbubnuoreka [IOK
https://m.edsoo.ru/64b6e901
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PeseprubIit ypok. O600meHne n

161 CHCTEMATH3ALMS 3HAHUH 110 TEME 1 bubiuorexa LIOK
" u’ https://m.edsoo.ru/ed017d93
KunemaTtnka
162 PezepBHbIit ypok. O000mIEeHNE 1 1 bubnnorexa [JOK
cHcTeMaTH3alusl 3HaHui o Teme "JluHamuka" https://m.edso0.ru/3149956b
163 ngigfdziizp 12;( .32525;1 E(})Iﬁeel\l:[le "Crartuka 1 Eubmorexa OK
H,, https://m.edso0.ru/0f9752ac
TBEPJIOTO Tela
164 Ezzire);z?lzzp;;( .322?131/?1‘? sgl/;eel\l:lle "3aKOHBI 1 bubnuorexa LIOK
1 " https://m.edso0.ru/6¢0df9cc
COXpaHEHHs] B MEXaHHKE
165 lc);z?e);iiizng .3(}?2?1221‘? §:I/§:§e "OCHOBBI 1 bubnuorexa LIOK
! . " https://m.edso0.ru/de148976
MOJICKYJISIPHOKHHETHYECKOI Teopruu
PesepBHbIit ypok. O6o6fueHHe u Butmorexa LIOK
166 CUCTEMaTH3allUs 3HAHHUH 10 TeMe 1 )
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TengoBele MalllMHbI
167 xiﬁ;ﬁiﬁx .3(3:}(1):1;111 Egi‘zze "ArperaTHble 1 bubmmorexa [IOK
" https://m.eds00.ru/59ca5c91
cocTostHus BeniecTBa. Ma30BbIe MePEX0Ibl
168 | onerimatsanu a6 e . Buamorexa LIOK
" ! " https://m.edso00.ru/f2381c0c
DNEKTPUYECKOE TTOJIe
PesepBHBIil ypoK. 06061116}11/16 u Bumorexa LIOK
169 cUCTEMAaTH3alls 3HaHUU [0 TEME 1 .
" o N " https://m.edsoo.ru/3cae6dal
TTOCTOSTHHBIN TEKTPUUECKHUI TOK
170 fﬁ:ﬁﬁiﬁﬁgg .3(35}(1):;1 E?ﬁ:;{le "Toku B 1 Brbmotexa LOK
" https://m.edsoo.ru/cc7681d4
pa3IMIHBIX Cpeax
OBIIEE KOJJMYECTBO YACOB I10 ITIPOTPAMME 170 8 16
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11 KJIACC

KoauuecTrBo yacoB

DJIeKTPOHHBIE HU(POBLIE

Ne Tema ypoka Aata o0pa3oBaTeJbHbIE
/i yp Beero Kontpoabsnsie | IIpakTHyeckne W3yueHust p
padoTsI pa6oTsl pecypcbi
L | Bmertere oo | B 10K
POBOA ’ ’ https://m.edso00.ru/487a8593
I'unore3a Amnepa
2| cyneprosmum warmmmx moret, Masm ) Bubmorexa LIOK
YTepTIO3HI ' https://m.edsoo.ru/4clabcch
MarHUTHOH MHIYKINU
3 MarsuTtHoe 1oJjie IPOBOIHUKA C TOKOM. OTBIT 1 bubnuoreka [IOK
Opcrena https://m.edso0.ru/d35d5262
. Bubnuorexa IIOK
4 Cuna Ammnepa, e€ HanpaBJICHUE U MOJYJIb 1 https://m.edso0.ru/26d9c5ha
5 Pemenne 3amau 1 bubmorexa [IOK
A https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa AMrepa. 1 bubnuorexa IIOK
DiekTpor3MepUTeIbHbIE TPHOOPHI https://m.edsoo.ru/ad7718d7
p | Somoromn v o | Busmorea 101
https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MAarHUTHOM TI0JIE
8 Pemenne 3amau 1 bubmorexa [IOK
A https://m.edso0.ru/504e98c7
Bubnnoreka IIOK
9 PaGora cuet Jlopenna 1 https://m.edso0.ru/d518bedb
bubnuoreka I[IOK
10 Peterye sazad ! https://m.eds00.ru/93617bd9
11 MarsauTHoe IoJjie B BEIIECTBE. 1 bubnuoreka IJOK
deppoMarHeTukH, napa- ¥ AMaMarHeTHKH https://m.edso0.ru/30ff9608
12 OCHOBHBIE CBOHCTBA (DeppOMArHETHKOB. 1 Bubmmoreka [IOK
[Ipumenenne geppoMarHeTHKOB https://m.edso00.ru/0b58190a
13 Pemenne 3agau mo reme "MarautHoe mose" 1 bubimorexa LIOK

https://m.edso0.ru/5b55¢307
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Butmmoreka IIOK

14 Pemenne 3agau o reme "MarauTHoe 1mose https://m.edsoo.ru/41c4ae8a
15 SIBneHue 3MeKTPOMarHuTHON UHIYKLIUH. Bubnmoreka [IOK
IToTOK BeKTOpa MarHUTHON MHIYKIMH https://m.edsoo.ru/b3efa0cl
Bubnmoreka IIOK
16 OAC mryxumH https://m.edsoo.ru/48150bd8
17 3aKoH JEKTPOMarHuTHOW HHAYKIH Dapaes bubamorexa LOK
P AYKIL palx https://m.edsoo.ru/a6dec188
bubanoreka [JOK
18 Buxpesoe anextpuueckoe nose. Toku @yko https://m.eds00.ru/15abe140
Bubnuoreka IIOK
19 OJIC HERYKIMH B ABIKYIIMXCS TPOBOJHHKAX https://m.edso0.ru/0235cc02
20 Pemenue 3amgau bubmorexa LHOK
A https://m.edsoo.ru/4dfda618
bubanoreka [JOK
21 Hpasuuio Jlenua https://m.edsoo.ru/bbc22726
29 MNupykTuBHOCT. KaTylika HHAYKTUBHOCTH B Bubmmorexa [IOK
[[ENU MMOCTOSTHHOTO TOKA https://m.edsoo.ru/621eae9d
23 SBnenune camonnaykuuu. IC Bubnnoreka IIOK
CaMOMH/TyKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprus MarHUTHOTO TIOJIST KATYIITKU C TOKOM. bubnmnoreka [JOK
DJIEKTPOMArHUTHOE TI0JIE https://m.edsoo.ru/b3c0ad1l
bubnuoreka I[IOK
25 Pemenne sazias https://m.edso0.ru/88f69d2b
26 O0001IeHNE U cUcTEMAaTH3aIM 3HAHUH 110 Bubnmoreka IIOK
Teme "DIeKTpouHaMuKa" https://m.edso0.ru/76484025
27 KontposbHas paboTa o teme 1 bubnuorexa IIOK
"DIeKTpoAMHAMHUKA" https://m.edso0.ru/8ae09b98
28 KonebarenpHas cucrema. CBOOOIHBIC Bbutnuoreka IJOK
kosebanus. ['apMoHnUecKkue KoseGaHust https://m.edsoo.ru/7c1db385
29 Kunemarndeckoe u THHAMHUYECKOE OIHCAHUE bubnmoreka IJOK
K0JIeOATENbHBIX ABKEHUI https://m.edsoo.ru/87ce9498
30 DHepreTndyeckoe onucanue. BriBos bubnmoreka [JOK

JUHAMHWYCCKOT0 ONNMCAHUA TAPMOHUYCCKUX

https://m.edso0.ru/e3c99692
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KOJIeOaHNH U3 UX SHEPTETHIECKOTO U
KMHEMAaTHYECKOT0 ONHMCaHHs

N Bubmuoreka [IOK
31 AmmTya i ¢asa koneGanuii https://m.edsoo.ru/7a0c439a
Ilepuox u gyacrota konebanuii. [lepuon
2| arewammcckoro s, Tepuo Bubmiorexa LIOK
. - epHoA https://m.edso00.ru/e0399319
CBOOO/HBIX KOJIEOaHUH MPY>KUHHOTO
MasiTHAKA
33 3aryxaromue kojeOaHus. BEIHYKICHHBIC Bubnuoreka IIOK
KoyieOanus. Pesonanc https://m.edsoo.ru/72e93d09
Bubnmoreka IIOK
34 ABToKonC6aH https://m.edsoo.ru/6add2644
bubanoreka [JOK
35 Perenue 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
36 Ypok-koHpepenus "MexaHHIECKIE Bubmmorexa [IOK
K0JIe0aHHs B MY3BIKAJIbHBIX HHCTPYMEHTaX" https://m.edsoo.ru/8ef587be
37 O0001eHNE U cUcTEMAaTH3aIM 3HAHUH 110 Bubnnoreka IIOK
teme "MexaHndyeckne KojcOaHus" https://m.edsoo.ru/eb84182f
38 DNeKTPOMAarHUTHEIE KOJIEOaHMS. bubnmnoreka [JOK
KosebaTenpHblil KOHTYP https://m.edsoo.ru/d4adabde
o} T .
o | Comm Touoms Cut mamiryis s B 10K
https://m.edsoo.ru/093f9afl
KoJ1ebaTenbHOM KOHTYpe
40 3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM Bubmmorexa [IOK
KO0JIe0aTEIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
| mmemeemmome G B 10K
YA ™ https://m.edsoo.ru/5e668619
KOJICOAaHUs
42 ITepemenHnsrii Tok. Pe3ucTop u KoHAEHCATOP B Bbubmmorexa IIOK
TeTTH TIEPEMEHHOTO TOKa https://m.edso00.ru/84836152
43 Karymika nHIyKTHBHOCTHU B LIeTTU Bubnmoreka LIOK
IepeMEHHOr0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa JJis1 3JIEKTPUUYECKOM Lenu Bubmmorexa [IOK

TMEPEMEHHOI'O TOKA

https://m.edsoo.ru/8bae38e6
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MoOIHOCTh NEPEMEHHOTO TOKA. AMILTUTYTHOE

Butmmoreka IIOK

45 U efCTBYIONIEEe 3HAUEHUE CHITBI TOKA U https://m.edsoo.ru/lcacBedc
HaNPSHKEHUS
46 Pe3oHaHC B 3JEKTPUYECKOM 1IEMH bubmorexa LHOK
P H https://m.eds00.ru/087506df
Bbubnanoreka [JOK
at Pemenne sanau https://m.edsoo.ru/al6836a4
| cmmt oy Tyommoremo Busorea 101
pen p p https://m.edsoo0.ru/f97418ae
SHEpPrUu
19| mexrmammepnim Kymtama memomasoms Bubmotexa LIOK
P Pru. BYJILTYP . https://m.edsoo.ru/a6f74d93
9JIEKTPOIHEPTUH B MIOBCETHEBHOM JKU3HU
bubanoreka [JOK
50 Pemerue sanad https://m.edsoo.ru/ee6677ed
51 Pemenne 3agau bubmorexa LHOK
A https://m.edsoo.ru/7cab59f8
50 O000111eHIE U cUCTEMATH3aLM 3HAHUH T10 Bubnmoreka IIOK
Teme "DIeKTPOMArHUTHBIE KoebaHus" https://m.edso0.ru/401024a9
53 MexaHuueckue BOJIHbL. XapaKTEPUCTUKU bubnuorexa IIOK
MEXaHUUECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHUYCCKHUX BOJIH bubsmorexa HOK
https://m.edsoo.ru/d9ae1000
Bubnnoreka IIOK
55 3ByK. XapaxTepucTuKH 3BYKa https://m.edsoo.ru/138b6f09
56 Wudpaspyk u yneTpaszsyk. [llymosoe bubnuorexa IIOK
3arpsi3HEHHE OKPYIKArOIIeH cpeibl https://m.edsoo.ru/7380038f
bubnuoreka IJOK
57 Pemenme 3anad https://m.edsoo.ru/cfd918bf
58 OneKTpoMarHuTHbIE BOIHbL. V3mydeHne Bubnmoreka [IOK
JJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 DHeprus dJIeKTPOMarHuTHHIX BOJIH. CBOHCTBa bubnmoreka [JOK

QJICKTPOMArHUTHBIX BOJIH

https://m.edso0.ru/d01b818¢c
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[IIxana 31€eKTPOMAarHUTHBIX BOJIH.

Butmmoreka IIOK

60 [IprMeHeHHE IEKTPOMAarHUTHBIX BOJH B https://m.edsoo.ru/49be1f9e
TEXHUKE U OBITY
i | Do pemsent s e Buorea 10K
" 1, JAeKTpON https://m.eds00.ru/9f961f8
3arpsi3HEHUE OKPYXKAIOIIEH Cpeipl
62 KonrponbHast padora no teme "Konebauus u 1 Bubnmoreka [IOK
BOJIHEI" https://m.eds00.ru/4f7985a0
63 Cger. 3aK0H IPSMOJIMHEHHOTO Bubmmorexa IIOK
pacnpocTpaHeHHsl CBeTa https://m.edso00.ru/f9566406
64 Pemenue 3agau Ha MpUMEHEHHE 3aKOHA bubnuoreka [IOK
PSIMOJIMHEWHOTO PaCIPOCTPAHECHUsI CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceTa. [1nockoe 3epkano. Bubnuorexa IIOK
Cepuueckoe 3epKajio https://m.edsoo.ru/a005d2bb
[Ipenominenne cBera. AGCONIOTHBIN U
o | oo o erowsen. B 10K
TP P i https://m.edsoo.ru/bc2e55cd
[TpenenbHbII yros NOJIHOTO BHYTPEHHETO
OTpaXKeHUsI
67 Pewienue 3a1a4 Ha NpUMEHEHUE 3aKOHOB Bubnmoreka IIOK
OTPaXXCHUsI U MPEJIOMIICHHUS CBETA https://m.edsoo.ru/49d830a9
68 Xon nyueit B mpusme. Jlucnepcus cera. bubnuorexa LIOK
CnoxHbIi cocras Oesoro csera. I{Ber https://m.edsoo.ru/d8elc3be
69 JInH3b1. @OKYCHOE pacCcTOSIHUE U ONTHYECKas bubnunoreka [JOK
CHJIA JIMH3BI https://m.eds00.ru/60441359
70 IMoctpoenne n300pakeHN B INH3AX U X Bubmmorexa [IOK
cucreMax. YBeJIHYCHHE JTMH3BI https://m.edsoo.ru/bb53b1d5
7 Pemenne 3aa4 Ha mocTpoeHue N300paKeHNH, Bbu6mmorexa IIOK
MOJIYYaEeMBIX C TIOMOIIBIO JIMH3 https://m.edsoo.ru/5a868f09
72 I'ma3 xak onTudeckast cucremMa bubmmorexa [IOK
https://m.edsoo.ru/ecd480a2
73 Pemenne 3anau. Ipenens npumMeHnMoCTH Bubnmoreka [IOK
TeOMETPUYECKON ONTHUKHI https://m.edsoo.ru/cd174a10
74 CKOpOCTH CBETA M METO/IbI €€ U3MEPEHHs bubmmorexa [IOK

https://m.edsoo.ru/f32aab06
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Butmmoreka IIOK

£ HAucnepcus csera https://m.edsoo.ru/lel6ccbe
Bbubnanoreka [JOK
76 Hnrepepenims caera https://m.edsoo.ru/5fc0c638
77 KorepeHTHBIC ICTOUHUKH. Y CITOBHUS Bubmmorexa IIOK
HaOJI0ICHHSI MAKCHMYMOB I MUHUMYMOB https://m.edsoo.ru/c6416d48
78 Pemenwe 3amgau bubamorexa LOK
A https://m.edsoo.ru/3061de2b
bubanoreka [JOK
” [puvenenue unrepepenin https://m.edsoo.ru/668edbc8
Bubnuoreka IIOK
80 Jludpaiius ceera https://m.edsoo.ru/12ed04b5
U(DpaKIIUOHHAS PEIETKA. Y CIIOBUE Bubnuoreka IIOK
81 p p
HaOJIIOICHNSI TJIABHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
bubanoreka [JOK
82 Pemenne sazia4 https://m.edsoo.ru/d58c411a
83 ITonepeuHocts cBeTOBBIX BOJH. [lonsapuzanus Bubmmorexa [IOK
cBeTa https://m.edsoo.ru/e9890fe9
Bubnnoreka IIOK
84 Pemenne sanad https://m.edso0.ru/c56¢8158
85 CBeTOBBIE SIBIIEHUS B TPUPOJIE bubamorera [IOK
8 PHPOII https://m.edso0.ru/0b36363d
86 O0o0011IeHNEe U CHCTeMAaTHU3alKsl 3HaHUH 110 bubnuoreka I[IOK
teme "Onruka" https://m.edsoo.ru/8a14748b
Bubnmoreka IIOK
87 KonTtponsHas pabora o teme «OnTukay» 1 https.//m.eds0o.ru/82315dd4
I'paHUIIBI IPUMEHUMOCTH KIaCCHUECKOM
88 MEXaHUKH. 3aKOHBI JICKTPOAUHAMUKH U BHGH_HOTeKa LOK
https://m.edsoo.ru/c9bd77ch
MPHUHIAI OTHOCHTEIIEHOCTH
89 IlocTynaTsl cienanbHON TeOpUn Bbu6mmorexa IIOK
OTHOCHTENILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEeHHO-BPEMEHHON HHTEPBAI.
90 [IpeobpazoBanus Jlopenna. Yciaosue bromorexa LIOK

MMPUINHHOCTH. OTHOCUTEILHOCTD

https://m.edsoo0.ru/d83742bb
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OTHOBPEMEHHOCTH. 3aMeJICHIEe BPEMEHH U
COKpAIlIeHUE JUTHHBI

01 OHeprust 1 UMITYJIbC PEIITUBUCTCKON Bubnmoreka [IOK
YACTHIIBI https://m.edsoo.ru/853a64fc
90 CBs13b MaccChl C HEPTHEH 1 UMITYITHCOM Bubmmorexa IIOK
PETIATUBUCTCKOM YacTHIBI. DHEPTHs TTOKOsI https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TETIIIOBOE H3ITydCHHE bubmmorexa LIOK
¥ https://m.edsoo.ru/f54035a5
bubanoreka [JOK
%4 3axon cmewenns Buna https://m.edsoo.ru/1c5ff752
Bubnuoreka IIOK
95 I'unore3a M. Ilnanka o kBaHTax. ®OTOHBI https://m.edsoo.ru/a5ffa218
Bubnuoreka IIOK
9 OHeprus u UMITy/bC GOTOHA https://m.edsoo.ru/7fb307ec
97 Dotoaddext. Onbiter A. I'. Cronerosa. bubnuoreka [JOK
3akonbl hotordderra https://m.edso0.ru/8c68e5b9
98 YpaBrenue DiiHmTeHHA 1151 poTodddekra. Bubmmorexa [IOK
"Kpacuast rpannia” gorosdderra https://m.edsoo.ru/01ef4556
Bubnnoreka IIOK
99 Hasnenwne ceera. OnpiTel I1. H. Jlebenena https://m.eds00.ru/64b4f966
N bubnmnoreka [JOK
100 BoiHOBbE CBOHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
B Bpotins. Bpoii
TR I A ———— BuGmiorexa LIOK
https://m.edsoo.ru/5df8bafl
YACTHILIBI
102 KopriryckyssipHO-BOTHOBOH Jyann3M bubmorexa LIOK
PHYCKYIAP Ay https://m.edsoo.ru/8ccab62a
Bbutnuoreka IJOK
103 Judpakius 3eKTPOHOB Ha KpHUCTAIaX https://m.eds0o.ru/30dbal8¢
100 | Coomomen eomperentamooret Bu6morexa LIOK
N https://m.edso0.ru/65783dec
TeitzenOepra
105 Pemenue rpaduueckux 3agad bubmorexa LIOK

https://m.edsoo.ru/e70195bd
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Butmmoreka IIOK

106 Pemenne pacuéTHbBIX 33124 https://m.edso0.ru/ee9b3182
107 KonTtpomnbHas pabora mo Temam: "OCHOBBI 1 Bubmuoreka [IOK
CTO", "KoprycKysipHO-BOJHOBOH Jiyanu3m" https://m.edsoo.ru/c3de891a
108 OnBITH IO CCIEIOBAHUIO CTPOCHUS aTOMa. Bubnmoreka IIOK
[naneTapHas Monenb atoMa Pesepdopaa https://m.edso0o.ru/312b750a
Butnmoreka IIOK
109 Hoctynater bopa https://m.edsoo.ru/404dfa%a
110 Buns! ciektpoB. CekTp ypoBHEH sHEprun bubnuoreka [JOK
aToMa BOJOpOJIa https://m.edsoo.ru/cf74bl1a
111 CHoHTaHHOE U BBIHYKJIEHHOE U3TyYEHUE Bubmmorexa [IOK
cBeTa https://m.edso00.ru/f945d85c
Bubnuoreka IIOK
112 Jlasep https://m.edsoo.ru/2288a0c4
o | ey e B 10K
- 28pA Aipa- https://m.edsoo.ru/34ada5de
N3otonkl. PagnoakTHBHOCTH
3aKoH pain0aKTUBHOTO pacnana. CBoicTBa
114 HMOHMU3UPYIOUIETO U3I1yuYeHUs. Biusnue bubnuorexa IIOK
PaIHOaKTUBHOCTH Ha )XKUBBIE OPTaHM3MBbI. https://m.edsoo.ru/aab98bef
Ho3umerpus
DHeprust CBS3U HYKIIOHOB B sape. SnepHbie
cuibl. JleexT Macchl siapa. SlnepHbie
115 peakuuu. Snepusie peaktopsl. [IpoGieMbl bubnunoreka [JOK
YIPABIISIEMOTO TEPMOSIICPHOTO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOJIOTMYECKUE ACTIEKThl PAa3BUTHSI sIIEPHOI
OHEPreTUKH
MeTo/1bl perucTpaniy 1 NccieJ0BaHus
S/IEMEHTAPHBIX JACTHIL OyHIaMeHTaIbHbIC Butmorexa LIOK
116 B3auMoJeicTBus. bapuoHsl, ME30HBI U .
. https://m.edsoo.ru/1ac08a5b
nentoHsl. [IpencraBnenue o CtaHmapTHON
Mojtenu. KBapKk-TIi00HHAs MO aIpPOHOB
deISI/IKa 3a npejienamu CraHgapTHOH MOJIeIH. Bubmiorexa LJOK
117 Témuas maTepus U TEMHasl SHEPIHs.

EnnHCTBO r3nueckoil KapTHHBEI MUpa

https://m.edsoo.ru/c026fd37
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Oransl pa3BUTHS aCTPOHOMHH. 3HAUCHHUE

Butmmoreka IIOK

118 ACTPOHOMHH https://m.edsoo.ru/ad73e145
IIprMeHUMOCTh 3aKOHOB (DU3UKH JIIIS
119 0OBSICHEHUS PUPOJIBI KOCMUYCCKUX Bbubnanoreka [JOK
00BeKTOB. METO/IbI aCTPOHOMHYECKHX https://m.edso0.ru/39c44028
HCCJIEJOBAHUHI
o | oo oo oo B 10K
bas ’ p https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bun 38é31H0T0 Heba. Co3BE3 M, SIPKHE Bubnuoreka IIOK
121 . .
3BE3/BL, IUIAHETHL, UX BUAUMOE JABIKEHUE https://m.edsoo.ru/aac588eb
122 | cxmmnoere. Metoamits snprits Commma Bumorera LIOK
N ’ p 1 https://m.edso00.ru/22748eb4
3BE3]T
s | i v eromm e BuGmorea 10K
P " P https://m.edso0.ru/42169944
CBETHMOCTh
124 3Be3/1bI TTIABHOM MOCIEI0BATEILHOCTH bu6morexa LIOK
A A https://m.edsoo.ru/b3cb766¢
Buytpennee crpoenue 38é31. CoBpeMEHHBIE
125 MIPECTaBICHUS O IPOUCXOXKIEHUU U Bubnmoreka IJOK
spostrory COJTHIA M 3BE31. DTalbl )KU3HA https://m.edsoo.ru/d09da494
3BE3]
Mnieunsiii [Tyt — nama 'anaxtuka. Turbt Bubmmorexa [IOK
126 - .
ranakTuK. YEpHbIe BIPHI B SIIPAX TaJakTHK https://m.edsoo.ru/7cd10a0a
B 10K
) p PbIBa. https://m.edsoo.ru/3dbdf0d2
PenukroBoe usilyueHue
128 MacmrabHast cTpykTypa Beenennoi. Bbu6mmorexa IIOK
MeTaranakTuka https://m.edsoo.ru/ce234633
.. Bbubnuoreka [JOK
129 Hepeménnsie npobiaeMbl acTpOHOMHHI https://m.edso0.ru/d37d9ffe
®uznyeckuil NPakTUKYM II0 TEME
130 "HccnenoBaHie MAarHUTHOTO TOJIS Bbutnuoreka IIOK

MOCTOSHHBIX MaruuToB" min "Mccnenosanne
CBOMCTB ()eppOMarHeTUKOB" WiIn

https://m.edso0.ru/67361aef
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"UccaemoBanne OENCTBUS TOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM"

Odusnueckuil mpakTUKyM 1o teme "M3mepenue
cuiel Amnepa" win "MzyueHue 3aBUCUIMOCTH

Bbubanoreka [JOK

131 CuIIBl AMIiepa OT CUJIbI TOKa" Win
. https://m.edsoo.ru/fcae91e9
"OmpeneneHre MarHUTHON WHAYKIIUHA Ha B
OCHOBE M3MEpEHHs CHiIbl Amriepa”
DusnyecKkuil IPakTUKYM 110 TeEME
"HccnenoBanue BICHUS 3JIEKTPOMarHUTHOM

132 A " " P https://m.edsoo.ru/c36658da
uHayKuun" win "OnpeeneHne HHITyKIUHU
BUXPEBOI'0 MAarHUTHOTO MOJIs"

DusnyecKkuil IPakKTUKYM 110 TeEMeE

133 "HccnenoBanue SBICHNUSA CAMOMHIYKIIMU" WU bubnuoreka [IOK
"CGopKa MOIEH 3JIEKTPOMArHUTHOTO https://m.edsoo.ru/b8fh6391
reHeparopa"
®uznyeckuil NpakTUKyM 1o teme "M3mepenue

Bubnmoreka IIOK
134 neproa CBOOOIHBIX KOJIeOaHU HUTSHOTO U
https://m.eds00.ru/5d159d35
IPY>KHHHOTO MasTHUKOB" P
®uznyeckuil NpakTUKYM IO TEME
Bubmmorexa [IOK

135 "TIpeoOpa3oBaHne SHEPTHH B TIPY>KHHHOM https://m.e dS(])_}) ru/a28026bd
MasiTHHKE" — ]
Pusnyeckuil NPakKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOro TOKa 4epes

136 IOCJIEOBATEILHO COEIUHEHHEBIE Bubnnoreka IIOK
KOHJICHCATOP, KATYIIKY U PE3UCTOP" Hin https://m.edso0.ru/89dc2d90
"UccnenoBanue pabOTH HCTOYHHKOB CBETA B
LIeNY [IepEMEHHOro TokKa"

137 OusnuecKkuil MpakTUKyM 1o teme "N3y4uenne bubnuorexa IIOK
apaMeTpoB 3BYKOBOH BOJIHBI" https://m.edsoo.ru/b100661a
Om3nuecKkuii MpakTUKyM 1o teme "Mzmepenue

138 MoKa3aTesst MPEeJIOMIICHHUS CTeKa" MiTu Bbubmmorexa IIOK
"Tony4eHne n300pakeHus B CHCTEME 3 https://m.edsoo.ru/42569eal
TJIOCKOTO 3epKajia U JIMH3b!"

Ou3nuecKuil MPaKTUKYM 10 TEME BuGmmotexa LIOK

139 "HccnenoBanue 3aBUCHMOCTH (DOKYCHOTO

paccTosiHUS OT BenecTBa (Ha mpumepe

https://m.edso00.ru/b879fb3f
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KUAKUX TH3)" win "3Mepenne (GoKyCcHOTO
PacCTOSIHUS paCCEHBAIOIINX JIMH3"

140

DusnyecKkuil IPakTUKYM 110 TeEME
"Habmonenue audpakuuu, HHTEpPEpeHIUN 1
HoJsipu3aIyy ceeTa”

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

141

DusnyecKkuil IPakTUKYM 110 TeEME
"OmnpeneneHue UMITyJIbCa U YHEPTUU
PEISATUBUCTCKUX YacTHI (110 (oTorpadusm
TPEKOB 3apsKEHHBIX YAaCTHIl B MATHUTHOM
noJie)"

Bubmuoreka [IOK
https://m.edso0.ru/63756¢47

142

®uznyeckuil NpakTUKyM 1o teme "M3mepenue
nocrosiHHOU I1nanka Ha OCHOBE HCCIIEI0BaHUS
dboroaddekra” wm "Mccnenopanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3 CBETOIHOM OT
HanpsoKeHus"

bubanoreka [JOK
https://m.edsoo.ru/eb916f82

143

®uznyeckuil NpakTUKYM IO TEME
"HccnenoBanue cekTpa pa3pexeHHOro
aTOMapHOTO BOJIOPOJIa U U3MEPEHUE
noctosiHHoM Punbepra"

Bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

®uznyeckuil NpakTUKYM IO TEME
"UccnenoBanue pagioakTHBHOTO (pOHA C
MCIOJIb30BaHueM ao3umMerpa" wiu "M3yuenue
MOMJIONIEHHS OeTa-4yacTHIl aIIOMUHIEM"

Bubnmoreka IJOK
https://m.edsoo.ru/c3dabe6e

145

®uznyeckuil NpakTUKYM IO TEME
"Habronenuns 3863 1HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCTIOJIE30BaHHEM
KOMITBIOTEPHBIX PHIIOKEHUH IS
OTIpeIeIICHUS TTOJIOKEHHS HEOECHBIX 0O BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOT0 MONMyIIapus U SIPKUe 3BE3BI" WK
"Habnronenus B Teneckor JIyHbl, TUTaHET,
TYMaHHOCTEH W 3BE3THBIX CKOTICHUH"

Bubnmoreka IIOK
https://m.edsoo.ru/1072021e

146

O06001IeHNEe U CHCTEMATH3aLKs 3HaHui. Ponb
(hM3KKH ¥ aCTPOHOMHH B IKOHOMHYECKOH,
TEXHOJIOTHIECKOM, COITUAaTLHOU U 3THIECKOU
ctepax JIesITebHOCTH YeIOBEKa

bubnuoreka [JOK
https://m.edsoo.ru/ad6ddeed
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O0600111eHrE U cUCTEMATH3aIMA 3HaHNA. Poib

147 1 MecTO (PM3UKU M aCTPOHOMHH B buGmorexa LHOK
N P https://m.edso00.ru/18f19f7¢c
COBPEMEHHOU HAYYHOH KapTHHE MUpa
O0o001IeHrE ¥ cUCTeMaTH3alus 3HaHuiA. Poib
(usnveckoit Teopun B HOPMUPOBAHUHI
148 TIPEICTaBICHUH O (GU3NUECKON KapTHHE MUPA, Bubmmorexa IIOK
MeCTO (HU3MIECKON KapTHHBI MHpa B 00IIeM https://m.edsoo.ru/e7d400f4
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIpEeICTaBICHUM O IpUpOae
149 O06o00111IeH1e U cCUCTeMAaTH3alus 3HAHUN 110 Bubnuorexa IIOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0600111eH1e U cCUCTeMAaTH3alus 3HAaHUN 11O Bubnuorexa IIOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O0001IeHNE U CUCTEMATH3ALMS 3HAHUI 110 Bubnuoreka IIOK
teme "JInHamuka" https://m.edsoo.ru/2dfbafch
152 O0600111eH1e U cCUCTeMAaTH3aIus 3HAaHUN 11O Bubnuorexa IIOK
teme "Cratnka TBeporo Tena' https://m.edsoo.ru/3cca482e
153 O06o00111eH1e U cCUCTeMAaTU3alus 3HAHUN 1O Bubnuorexa IIOK
TeMe "3aKOHBI COXpaHEHHUs B MeXaHuKe" https://m.edsoo.ru/32a4d1a0
160 | rewe "Ocnom morexyspHoeTIICCROR Bumorercs LIOK
" yp https://m.edsoo.ru/ed440ca8
TEOPUHU
155 O0001EeHNE U cUcTEMAaTH3aIM 3HAHUH 110 Bubnnoreka IIOK
teme "Tepmoannamuka. TeroBble MalMHbL" https://m.edsoo.ru/c63f7c10
166 | rewe "Arperamse cooromms semeersa. BuGamorexa LIOK
P B B ' https://m.edsoo.ru/1d36b5b1
Da30Bble IEPEXObL
157 O0600I1IeHHe U CUCTEMATH3aIMs 3HAHUH 110 Bbubnunoreka [JOK
Teme "DJIeKTpuIecKoe moe" https://m.edsoo.ru/3bf0def9
158 O0600I11IeHHEe ¥ CUCTeMaTH3alys 3HaHUH 110 Bbubnunoreka [JOK
teme "[locTosSHHBIN 31eKTpUUecKui ToK" https://m.edso00.ru/71453ee6
159 O0600111eHNE U CUCTEMATH3ALM 3HAHUH T10 Bbutnuoreka IIOK
teme "TOKHM B pa3IMIHBIX cpenax” https://m.edsoo.ru/3d40077a
160 O0600I1IeHHe U CUCTEMAaTH3aIHs 3HAHUH 10 bubnuoreka [JOK

TeMe "MarautHoe moie"

https://m.edsoo.ru/3b4c06ae
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PeseprusIit ypok. O600meHwe 1

161 CHUCTeMaTH3aIlHsl 3HAaHUH 110 TeMe 1 bubamorexa LOK
" 1 " https://m.edso0.ru/053e2248
DJIeKTpOMarHuTHAS WHAYKIHS
162 | cncrimamn o mo v 1 Bummorexa LIOK
" 1 " https://m.edsoo.ru/d6310bfd
MexaHn4yecKre KoJIeOaHus
163 | cncrimamn o mo v 1 Bummorexa LIOK
" " . https://m.edsoo.ru/5e2bb83d
DICKTPOMArHUTHBIC KOJICOAHUs
PeseprubIit ypok. O600meHue u
164 cUCTEMAaTH3alys 3HAHUHI [0 TEME 1 Bubnuoreka IIOK
"MexaHHYeCKHE U HIEKTPOMATHUTHbIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"
165 Peseprublit ypok. O600meHwe 1 1 Bubmmorexa [IOK
cucTeMaru3anus 3Haauil o reme "Onrtuka" https://m.edsoo.ru/52ad1603
166 Slzeli?e)f/:;i:ﬁ;: .3(3:1?:;1 Eglﬁ:ze "OCHOBBI 1 Enbmorexa LIOK
o https://m.edsoo.ru/5beclc65
CTO
167 | cnrommmsasmn smasni mo v 1 BuGamorexa LIOK
" H 9 " https://m.edsoo.ru/f7c59d38
KopryckynsspHO-BOJIHOBOU AyaJiu3M
168 fszigfdiiiggzz .3(3:?}(1)5;1 Egii;le "dusnka 1 Bubmorexa HOK
" https://m.edso00.ru/1f511654
aToma
169 | cnerimamsnns i no rewe " 1 Bumorercs LIOK
1 " https://m.eds00.ru/905c5ce0
ATOMHOTO SIIpa W JIEMEHTaPHBIX YaCTHII
170 EEE?E;I:;TSZE;: .3(135:1)1?1‘? ﬁglee;{le "D1eMeHTEI 1 bubimorexa LIOK
M https://m.edsoo.ru/2bffb94c
acTpopU3UKH
OBIIEE KOJIJMYECTBO YACOB I10 [TIPOTPAMME 170 4 16
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon

IIpoBepsiemble nNpeAMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
cpeaHero o01ero 00pa3oBaHus

10.1

JleMOHCTpHpOBATh HAa MPHUMEPAx POJb M MECTO (QH3UKH B (POPMHUPOBAHHH COBPEMEHHOW HAYyJIHOM
KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHHKHM M TEXHOJOTHH, B NPAaKTHIECKOH NEATEIBHOCTH
moaen

10.2

YUUTBIBaTh TPaHUIBl MPUMEHEHHs M3YYEHHBIX (U3MUECKHX MOJeJel: MaTepHuanbHas TOuKa,
MHEpLHUalibHasl CHCTeMa 0TC4ETa, aDCOMIOTHO TBEPOE TEINO, UICaIbHBIN Ta3; MOJAEIN CTPOCHUS ra30B,
JKUJKOCTEH M TBEPABIX TEJl, TOUCYHBIH SIEKTPUICCKUH 3apsi — IPH PEIICHUN (PU3NIECKHUX 3a1ad

10.3

Pacrio3naBath (usuueckue siBieHHs (IpoLecchl) M OOBACHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUYECKOM TEOpPUU CTPOCHMs BELIECTBA U JJICKTPOJUHAMMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHKEHHE, CBOOOIHOE MaJicHHE Tell, ABUKEHHE 110 OKPY)KHOCTH,
MHepLus, B3auMo eicTBre Tell; 1uddy3us, OpOyHOBCKOE IBMIKEHHE, CTPOSHUE KUAKOCTEH U TBEPIBIX
Tell, U3MEHEeHne o0bEMa TeNl NpU HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOE PaBHOBECHE, HCIApEHHE,
KOHJEHCALUs, MJIAaBICHNE, KPUCTAIUIM3ALNs, KUIIEHUE, BIAKHOCTh BO3[yXd, HOBBIIIEHUE HABICHHS
rasa IOpH €ro HAarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKAY MapaMeTpaMH COCTOSHHS Ta3a B
U30IIPOLECCAX; NEKTPU3ALMS TEI, B3AaUMOACHCTBHUE 3apsi0B

104

OnuchiBaTh MEXaHMYECKOE JBW)KEHHE, HUCIONb3ys (u3nyeckue BEIUYUHBL: KOOpAMHATA, IIyTh,
HepeMelleHne, CKOpPOCTb, YCKOpEHHE, Macca Tella, CHJa, MMIIYJIbC Tesla, KMHETHYECKas JHEprus,
MOTEHIMAaIbHAs YHEPI s, MeXaHNUecKas padoTa, MeXaHU4IeCcKast MOIIHOCTh; IPH OIMCAHUH NPABUIILHO
TPaKTOBaTh (PM3MUYECKUH CMBICT HCIIOJB3YyEMBIX BEJINYNH, UX O0O3HAYEHWS M €AMHMIBI, HaXOJUTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO PU3HIECKYIO BEIMUNHY C APYTUMH BEIIMINHAMHI

10.5

OnwuceIBaTh M3y4EHHBIE TEIUIOBBIE CBOMCTBA TeI M TEIUIOBBIC SIBJICHUS, HCIONB3YS (HU3NUEeCKHe
BEJIMYMHBI: aBIECHUE ra3a, TeMIepaTypa, CpeHsAs KHHETHIeCKast SHePTus XaOTHYECKOrO JABIDKCHHS
MOJIEKYJI, CpPEeIHEKBaApaTHUYHass CKOPOCTh MOJEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSAS SHEPIHsd,
paborta rasza, k03()(pUIMEHT MONIE3HOTO AEHCTBUS TEIUIOBOTO JIBUTATENS; MPU OIMCAHUH IMPABUILHO
TPaKTOBaTh (PM3MUYECKUH CMBICT HCIIOJIB3YEMBIX BEIMYUH, MX O0O3HAYEHHS M €IAMHHII, HAXOJUTh
(hopMyJIBI, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIIMUUHY C APYTUMH BEIMUUHAM

10.6

OnwuchIBaTh U3yYCHHbIE NIEKTPUUYECKIE CBOWCTBA BEIIECTBA M IEKTPUUYECKHE SBICHUSA (TIPOIECCH),
UCTIONB3Ysl (PM3UUECKHE BEIMYMHBI: AJIEKTPUUECKHH 3apsili, DJIEKTPUUYECKOE I0Jie, HANPSHKEHHOCTh
TOJIs1, MOTEHIIMAN, PA3HOCTh NOTEHIMAIOB; IPY ONIMCAHNUH NPABUILHO TPAKTOBATh (PU3MYECKUIT CMBICI
UCTIOJIb3YEMBIX BEJIMUMH, UX 0003HAUCHUS M €MHUIIBL;, YKa3bIBaTh (JOPMYJIBI, CBA3BIBAIONINE JAHHYIO
(pU3MUYECKYIO BEIHUYHHY C IPYTHMMH BEINYHHAMHA

10.7

aHAJIM3MPOBATh (PM3MYECKUE IMPOLIECCHl U SIBJICHUS, UCIIONB3Ys (DU3MYECKHE 3aKOHBI M HPUHIIUIIBL:
3aKOH BceMHUpHOTro TsaroteHus, |, 11 u I11 3akons! HetoToHa, 3aK0H COXpaHEHHS MEXaHUIECKOH YHEPTUH,
3aKOH COXPAaHEHUS MMITYJIbCa, TIPUHINI CYIEPIO3UINHU CHII, IPUHIIAIT PAaBHOIIPABHS MHEPIHATBHBIX
CHCTEM OTCYETa; MOJIEKYIAPHO-KHHETHIECKYIO TEOPHIO CTPOCHHUS BEIIECTBA, Fa30BbIe 3aKOHBI, CBA3b
CpefiHe KHMHETHYECKOW 3HEPrMH TEIUIOBOTO JIBIJKEHHS MOJIEKYJ C a0COJIIOTHOW TeMIlepaTypoH,
HEPBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHU AIEKTPUUYECKOr0 3apsija, 3akoH KynoHa; npu aTom
pasiyarh CI0BECHYIO (POPMYIIMPOBKY 3aKOHA, €0 MaTeMaTHUeCKOe BHIPKEHHE U yCIIOBHS (TPaHUILIBL,
00J1acTH) NPUMEHHMOCTH

10.8

OOBACHATH OCHOBHBIE ITPUHIIUIIBI ISHCTBHUS MAIINH, IPUOOPOB M TEXHUYECKUX YCTPOHCTB; pa3inndaTh
yCcIoBHs MX 0€30MIaCHOTO MCIOJIH30BAHNUS B IIOBCETHEBHON JKU3HU

10.9

BEBINOIHATE 3KCTIEPUMEHTHI 110 HCCIEI0BAHUIO (PH3MUECKIX SIBICHUH U MPOIIECCOB C NCIIOIb30BaHUEM
OPAMBIX M KOCBEHHBIX H3MEpPEHH; NMpH 3TOM (QOpMyJIHMpoBaTh mpobieMy (3afgady) W THIIOTE3Y
y49e0HOTO HPKCIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO 000PYIOBaHUS, TIPOBOANUTE OTBIT
1 GOPMYIHPOBATH BBHIBOBI
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10.10

OcymecTBiATh NpsMble W KOCBEHHBIE H3MEPEHUs] (DM3MYECKHX BEIWUHMH; NPH 3TOM BBIOMPATH
ONTHMAJIBHBII CIOCOO HM3MEpEHHs M HCIIOIb30BaTh H3BECTHBIE METOJBI OICHKM IOTPEITHOCTEH
U3MepeHuil

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXIy (U3MUSCKMMHU BEIMYHMHAMH C HCIIOJb30BAaHHEM HPSIMBIX
M3MEpEHUIl; NpH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (HKCHPOBATh PpeE3yJbTaThl IOJyYEHHON
3aBUCHMOCTH (M3MYECKUX BEIWYHH B BHUIC TaOMWI U rpaduKoB, IeNaTh BBIBOABI MO PE3yIbTaTaM
HCCIIEIOBaHUS

10.12

ColOmonaTe mpaBmia 0€30MacHOr0 TpyAa NPU NPOBEICHUHM HCCIIEJOBAHUA B paMKax y4eOHOTO
9KCIIEPUMEHTa, Y4eOHO-HCCIEeOBATENbCKOM M TPOEKTHOH AEATEIBHOCTH C HCIIOJIb30BaHUEM
M3MEPHUTENILHBIX YCTPOHCTB M J1a00PaTOPHOr0 000pyJOBaHHUS

10.13

Pematp pacu€THbIC 3a/1a91 ¢ SBHO 3aJaHHOW (PH3MUECKON MOJENBI0, HCHONB3YS (PU3MIEecKHe 3aKOHBI
W TPUHLUIB, Ha OCHOBE aHalM3a YCJIOBUS 3aladyM BHIOMpATh (PU3NYECKYI0 MOJIEINb, BBIACIATH
(usnyeckre BeIMUNHBI 1 POPMYJIbI, HEOOXOJUMBIE IS €€ PEeIleHUs, TPOBOUTH PACUETHI M OLIEHUBATH
peabHOCTh NOJIYYSHHOTO 3HaYCHUs (PU3NUECKON BEJTHMIHHBI

10.14

Pemats xauecTBeHHBIC 3aa4: BbICTPAUBATDH JIOTHYCCKHU HCIIPOTUBOPCUNBYIO LHCIIOYKY paCCY)K,HCHPIfI
C 0H0p017[ Ha M3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/Ie SIBJICHUA

10.15

Hcnonb30BaTh NpU pelIeHUH y4eOHBIX 3a/lad COBPEMEHHbIE HWH(OPMAIMOHHBIE TEXHOJOIUU JUIs
NOKCKa, CTPYKTYPUPOBAHUS, WHTEPIPETALMUA M IPEICTABICHUS Yy4eOHOW W HAYYHO-IOITYJSPHOU
UHGOPMALUH, MOJTYYCHHOH U3 Pa3iIMYHBIX MCTOYHHUKOB; KPHUTHYCCKH AHAIU3HPOBATH MOIYy4aeMYIO
HHPOPMALIHIO

10.16

[TpuBoauTh mMpHMeEpbl BKIaZa POCCUHCKHX W 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B DPa3BUTHE HAyKH,
00BSICHEHHE ITPOIIECCOB OKPYXKAIOIIET0 MUPA, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Vcrnonb30BaTh TEOPETUUCCKUE 3HAHUS MO (PHU3MKE B TMOBCCIHCBHON KH3HHM ISl OOCCIEeYCHUS
0e30MacHOCTH TPU OOpaIlCHHH C MPHOOPAMH U TEXHUYCCKHUMHU YCTPOMCTBAMH, Uil COXPAaHCHHS
3JI0POBBsI U COOJIIOICHUS] HOPM DKOJIOTHUECKOT'0 MTOBEACHHSI B OKpY)Kalolleil cpese

10.18

PaboraTh B TpyIIie ¢ BEIIIONIHEHHEM PAa3UIHBIX COIHMAJIBHBIX POJICH, IUTAHUPOBATh PabOTy TPYIIIEI,
pallMOHANBFHO pACIpPEleNATh OOS3aHHOCTH W IUIAHHPOBAaTh JESATEIBHOCTh B HECTAHIAPTHBIX
CUTyallusX, aJeKBAaTHO OICHWBATH BKJIA] KaXIOTO W3 YYACTHHUKOB TPYIMIB B pCIICHHE
paccMaTpuBaeMoil mpoOIeMbl

11 KJIACC

Kon

IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
cpenHero ooiero 06pa3oBaHmsi

111

JleMOHCTpHpOBaTh Ha HMpUMEPax posib M MecTo (HU3MKHA B (POPMHUPOBAHMM COBPEMEHHOH HaydHOH
KapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHOW TEXHUKH M TE€XHOJOTHWH, B MPAKTUYECKOH AEATEIbHOCTH
JIFOJICH, IIEJIOCTHOCTD M €AMHCTBO (PU3MUYECKOM KapTHHBI MUpa

11.2

VauThIBaThH IpaHUllbl PUMCHCHUS HU3YUYCHHBIX (I)I/ISPI‘IeCKI/IX MO,I[GJ'ICﬁZ TOYCUHBIA SHGKTpI/I‘ICCKI/Iﬁ
3apian, AACpHas MOJCJ/Ib ATOMA, HYKJIOHHAs MOACJIb aTOMHOTI'O dApa NpH pCHICHHUH (1)I/ISI/I‘ICCKI/IX 3aga4

11.3

Pacno3naBate ¢usmueckue sABIEHUS (MpOIECChI) W OOBSICHATH HMX HAa OCHOBE 3aKOHOB
ANIEKTPOAVHAMHUKN ¥ KBAaHTOBON (HM3MKU: SIEKTpUYECKas IPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE AEHCTBHS TOKA, B3aMMOJICHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAS WHIYKITHS,
JIeMiCTBUE MAarHUTHOIO TOJIS Ha NPOBOJHUK C TOKOM M JABMXKYIIMHCS 3apsf], AJIEKTPOMAarHUTHEIE
KojneOaHusT W BOJHBI, TPSIMOJIMHEHHOE paclpoCTpaHeHHWE CBETa, OTPaKEHHE, NPEIIOMIIECHHE,
uHTephepeHnns, AMPPAKIH U MOJSIPU3ALNS CBETa, TUCIIEPCHs CBeTa, (POTOUIEKTPUUECKUN d(PeKT
(potoaddexr), cBeToBoe naBiieHWE, BO3HHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroMa BOJOPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAs paIMOAKTHBHOCTh

114

OnuceIBaTh N3YYCHHBIC CBOMCTBA  BeENIECTBA (BHCKTpI/I‘IeCKI/Ie, MAarHuTHBIC, OIITHYCCKUC,
QJICKTPHUUICCKYHO HNPOBOAMMOCTL PA3JINYHBIX CpCI[) U JJICKTPOMAIrHUTHBIC SABJICHUA (Hpoueccm),
HCIIOJIb3YS (1)I/I3I/I‘ICCKI/IG BCJIMYUHBI BHCKTpI/I‘{eCKI/Iﬁ 3apdana, Cujia TOKa, JICKTPHUUICCKOC HAIIPSIKCHUC,
QJICKTPHUICCKOE COMPOTUBIICHUC, PA3HOCTh NOTCHIIUAJIOB, BHC, pa60Ta TOKa, THAYKIHUSA MaroHuTHOTO
noJjsa, cuiaa AMnepa, cHhlia J'IopeHua, WHAYKTUBHOCTb KAaTyHIIKW, OSHEPrus D3SJICKTPUYCCKOro H
MAarHuTHOI'O HOHeﬁ, nepuoa U 4acrtora KoJIeOaHUl B KOJIe0aTeILHOM KOHTYpE€, 3apsJa U Cujia TOKa B
Mpouecce rapMOHUICCKHUX BJICKTPOMATHUTHBIX KOHe6aHHﬁ, (bOKYCHOG PacCTOAHUC U OTNITUYCCKAsA Crjia
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JVH3BI;, TIPH ONMHUCAaHUM TNPABMIBHO TPAKTOBATh (DU3MUECKUN CMBICJI HCIONB3YEMBIX BEJIHYUH, HX
0003HaUCHNSI W EIWHUIBI, YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAaHHYIO (H3MYIECCKYIO BEIUYUHY C
JPYTHMH BETHIHHAMH

115

OnuchBaTh W3y4YCHHbIE KBAHTOBBIC SIBJIICHHMS W IPOLECCHI, HCIOJB3YS (DU3NYECKHE BEINYUHBIL:
CKOPOCTb 3JICKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa, SHEPTUsl U MMIYJbC (oToHa,
HepHoJ Mojypachaja, SHEpTUs CBA3M AaTOMHBIX SAEp; NPH OIMCAHMU INPABHIBHO TPAaKTOBAaTh
(M3MYECKHI CMBICI HCIOJIB3YEMBIX BEJIMYHH, UX 0003HAUCHUS U SIUHULBL;, YKa3bIBaTh (HOPMYIIHL,
CBS3BIBAIOIINE NaHHYIO (DU3MYECKYI0 BENMYMHY C IPYTMMH BEIMYMHAMH, BBIYHCIATH 3HAUYCHHUE
(hu3nIecKoil BEeTMYHHBI

11.6

AHanu3upoBaTh (U3NYECKUE IPOLECCHl M SIBICHUS, UCIIONb3Yys (PU3NYECKUE 3aKOHBI U IPHUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJIEI0BATENILHOTO U NMapaJUIEIbHOTO COSMHEHNUS IPOBOJHUKOB, 3aK0H JIKOyst
— Jlenna, 3aKOH 3JEKTPOMAarHUTHOM HMHIYKIMH, 3aKOH NPSAMOJIMHEIHOTO paclpOoCTpaHEHHs CBETa,
3aKOHBI OTPAKEHHS CBETA, 3aKOHBI IPEIOMIICHHS CBETa, YpaBHeHHe DWHIITEeiHA i dpoTodddekra,
3aKOH COXPAHEHMS DHEPTHH, 3aKOH COXPAaHEHUs HMITYJbca, 3aKOH COXPAHEHHUS 3JIEKTPHYECKOTO
3apsza, 3aKOH COXPaHEHUs] MAacCOBOTO YHCIA, ITIOCTYJIAaThl bopa, 3aKOH paJloakTHBHOTO pacliaza; mpu
9TOM pas3liNyaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYSCKOE BBIPAKECHHE W YCIOBHS
(TpaHuIBl, 006J1ACTH) IPIMEHUMOCTH

11.7

OmnpenemnsaTs HaIpaBICHNE BEKTOpa HHIYKIIMA MAaTHUTHOTO TOJIS IIPOBOJHUKA C TOKOM, CHJIBI AMITepa
u cwibl JlopeHna

11.8

CTpOouTh U ONUCKIBATh H300PAKEHUE, CO3/IaBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOH JTUH301

11.9

BhINOMHATE SKCHEPUMEHTBI TI0 UCCIISTOBAHHIO (DU3MUECKUX SBICHHUI U TPOIECCOB C UCIIOIH30BAHHEM
OPSMBIX W KOCBEHHBIX HM3MEPEHHH; HpU 3TOM (GOpPMYyITHpPOBaTh MpobieMy (3amady) U THUIOTE3Y
y4eOHOT0 SKCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOT0 000PYI0BaHUS, POBOJANUTE OTBIT
U GopMynupoBaTh BHIBOJBI

11.10

OcyImecTBiIATh NMpsSMble W KOCBEHHBIE H3MEPEHUs (DM3MYECKHX BEIWYMH; NPH 3TOM BBIOMPATH
ONTHMAJIBHBII CIOCOO HM3MEpEHHs M HCIIOIb30BaTh H3BECTHBIE METOJBI OICHKH IOTPEITHOCTEH
MU3MepeHuil

11.11

HccnenoBath 3aBUCHMOCTH (PU3NYECKUX BEJIMUUH C UCTIOJIb30BAHUEM MPSMBIX U3MEPEHUH; IPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHPOBATh pPE3yJbTAaThl MOIXYYCHHOW 3aBUCHMOCTH (DU3HUECKHUX
BEJIMYMH B BHUJIE TaOnuI] ¥ TpauKoB, JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIEIO0BaHUS

11.12

ColOumtozath mpaBmiia 0€30MacHOTO TpyAa NpPU NPOBEINCHUHM HCCIEAOBaHUI B pamMKax ydeOHOro
9KCHEPUMEHTa, YUeOHO-UCCIENOBAaTeIbCKOM UM TPOEKTHOW JAEATENIPHOCTH C HCIIOJNb30BaHHEM
M3MEPHUTENLHBIX YCTPOHCTB U J1a00PaTOPHOI0 000pYyJOBaHHMS

11.13

Pemate pacu€rHbIe 3a/1a4d ¢ SBHO 3aaHHOU (YM3MIECKON MOJENBIO, UCTIONB3Ys (PH3MUECKIe 3aKOHBI
W TPUHIUIB], HA OCHOBE aHajM3a YCJOBHS 3a/Ja4yd BBHIOMpaTh (U3MUECKYI0 MOJEINb, BBIIENATH
(usnyeckre BeNTUUNHBI 1 POPMYJIbI, HEOOXOMMBIE ISl €€ PEeLleHUs, TPOBOJUTH PACUETHI M OLICHUBATH
peabHOCTh NOJYYEHHOTO 3HaYeHUs (PU3UUECKON BEJIMYHHBI

11.14

Pemats xauecTBeHHBIC 3a7la4: BbICTPAUBATL JIOTUYCCKHU HCIIPOTUBOPCUMUBYIO LHECIIOYKY paccymneHHﬁ
C 0H0p017[ Ha M3YYCHHBIC 3dKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/IT{GCKI/IG? SIBJICHUA

11.15

Hcnonb30BaTh NpU pelieHWH y4eOHBIX 3a/1ad4 COBPEMEHHbIE MH()OPMAIMOHHBIE TEXHOJOTHUH IS
HOKMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETALMUA M MPEICTABICHUS Y4eOHOW W HAYYHO-IOIYJSPHOU
nH(pOpMaLUK, TOIyYEeHHOH M3 Pa3lIMYHBIX MCTOYHUKOB; KPUTHYECKH aHAIM3UPOBATH IMOIYYaEMYFO
nHpopmanuo

11.16

OOBSICHATH MIPUHIUIIBI JIEHCTBUS MAIINH, IPUOOPOB U TEXHUIECKHUX YCTPOMCTB; pa3INyaTh yCIOBUS UX
0e30M1aCHOTO MCIOIH30BAHMUS B IOBCETHEBHOM KU3HU

11.17

[IpuBOoANTE TpUMEPHI BKIAJa POCCHHCKHX W 3apyOEKHBIX YUEHBIX-(PM3MKOB B pa3BUTHE HAYKH, B
00BSICHEHHE ITPOIIECCOB OKPYKAIOMIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHH

11.18

Hcnons3oBaTh TCOPECTUYCCKNUE 3HAHUA 10 (1)I/I3I/IK€ B HOBCGHHGBHOﬁ JKHU3HU T obecrnieueHus
0e30MacHOCTH apu 06paIIIeHI/II/I C an/I60paMn U TCXHHUYCCKUMHU yc’I‘pOﬁCTBaMH, AJIE COXpaHCHUA
340POBbLA 1 CO6J'IIO,H€HI/ISI HOPM 5KOJIOTHYCCKOTI'0 TTOBCJICHUS B 0pr>1<a10111e171 cpeac

11.19

PaGoraTp B Tpymiie ¢ BHIIOJIHEHHEM PA3IMYHBIX COIUAIBHBIX POJIEH, MIIAHUPOBATh paboTy TpyIIIHI,
palMoOHAJILHO pAaCIpenessTh OO0sS3aHHOCTH M IUIAaHUPOBATh JAEATENBHOCTh B  HECTAHJAPTHBIX
CUTyalUsX, aJCKBaTHO OLEHUBATb BKJIAA KaXIOIO0 U3 YYaCTHUKOB TIPYIIbl B PEIICHUE
paccMarpuBaeMoi IpobIEeMBbl
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon
paszjiena

Koxa nposepsiemoro
3J1eMeHTAa

HpOBepﬂeMbIe 3JIEMEHTDBI COACPKaHUSA

DOU3NKA

U METOJbI HAYYHOI'O ITO3HAHU S

11

®uznka — Hayka o mpupoje. HayuHble MeTOAbI MO3HaHUS
OKpyXaroliero wmupa. Ponb JKcrepuMeHTa M TEOpUH B
porecce MO3HAHMS IPUPOIBI. DKCIIEPHMEHT B (pr3uKe

1.2

MoaenupoBanue pU3NIECKUX SBICHHIA U ipolieccoB. HayaHbie
runote3bl. Pusuyeckue 3aKOHBI U Teopuu. ['paHMIIBI
MIPUMEHUMOCTH (usmueckux 3aKOHOB. ITpunun
cooTBeTcTBHA. Poib W Mecto ¢u3ukH B (HOPMUPOBAHUH
COBPEMEHHOM HAy4yHOM KapTUHBl MHUpPA, B IPAKTUYECKOU
JESTEAbHOCTH JIIOAEH

MEXAHNMKA

KMHEMATHKA

211

Mexanuueckoe JBHMIXKCHUC. OTHOCHUTEILHOCTh MEXaHUYECKOIO
JBmkeHns. Cuctema orcuéra. Tpaekropust

2.1.2

[lepememnenue, cKopocTh (CpelHssi CKOPOCTb, MTHOBCHHAs
CKOpOCTh) U YCKOPEHHE MaTepHaIbHOM TOUKH, UX MPOEKIIUH Ha
ocH cucTeMbl KoopauHar. ClokeHHe NepeMelieHuH Hu
CJIOKEHHE CKOPOCTEN

2.13

PaBHOMEpHOE M pPaBHOYCKOPEHHOE  MNpPSIMOJIMHEHHOE
IOBIKEeHUE. ['pamKy 3aBHCHMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUs, MyTH U TEepeMeIleHHs] MaTepHaJIbHONH TOYKH OT
BpPEMEHHU

214

CBobonHOE majieHune. Y CKOpeHHe CBOOOTHOTO MaICHUS

21

2.15

KpuBonuneitHoe  aBwkeHHe. PaBHOMEpHOE  JBIDKEHHE
MaTEpUaIbHOW TOYKU II0 OKPYKHOCTU. YTIJIOBas CKOPOCTb,
JIMHEHAs CKOPOCTb. Ilepuon u 4acToTa.
LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.16

TexHu4yeckue yCTpONCTBA: CIMIOMETD, ABUKEHUE CHAPSIOB,
LICIIHBIC U PEMEHHBIE NIEpeaut

2.1.7

[Ipaktrdyeckue paboTHL. M3MepeHWe MTHOBEHHOW CKOpPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY MyTSIMH, HPOHAEHHBIMHU
TEJIOM 3a MOCJEJOBATEIbHbIE PABHBIE MPOMEXYTKH BPEMEHHU
P PAaBHOYCKOPEHHOM JIBM)KEHHHM C HAa4YaJIbHOW CKOPOCTHIO,
paBHOW Hymt0. M3ydeHue [ABMXKEHHMS IIapuka B BS3KOU
KuAkocTH. V3ydeHne  JABWXKEHHS  Tena, OpOIIEHHOTO
TOPU30HTAIBHO

JVUHAMUKA

221

[punnun otHocurensHoctu [lanunea. IlepBelii  3akoH
Herorona. MHepuuanbHble cucTeMBbl OTCUETA

2.2.2

Macca tena. Cuna. IIpuHIMI CyNIeprno3UINN CHII

2.2

2.2.3

Bropoii 3akoH HploroHa ans MarepuaqbHOM TOYKHM B
nHeprmansHo cucteme orcuéra (MCO). Tperuit 3akoH
HrproTOHA 15151 MaTepuaibHBIX TOUEK

224

3akoH BCEMUPHOT'O TATOTCHUA. Cuna TSKECTH. HepBaﬂ
KOCMHYCCKast CKOPOCTh. Bec tena

2.2.5

Cuna ynpyrocty. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKCSHISI U CHITa
Tperus nmokos. Koaddumment tperns. Cuna COMpOTHBICHUS
[IPY IBM)KEHHU TEJNa B KHUIKOCTH UITH ra3e

2.2.7

[MocTynarensHoe ¥ BpamaTtensHOE JABHXKEHHE aOCOINIIOTHO
TBEPAOrO TeIa

2.2.8

MOoOMEHT cuiibl OTHOCUTENBbHO OcU BpamieHus. Ilnedo cuisl
Ycnosust paBHoBecus TBEpaoro Tena B MICO

229

TexHuueckue yCTpoiicTBa: MO IIITHUITHUKH, IBUKEHHE
HCKYCCTBEHHBIX CIIYTHHKOB

2.2.10

[Ipaktnyeckne pabotel. M3ydenue nBiKeHHs Opycka II0
HaKJIOHHOW IUIOCKOCTH HOJA JEWCTBHEM HECKOJNBKUX CHIL.
HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOLINX B
nepopMupyeMOil TpyKHHE H PE3HHOBOM oOpasme, OT
BeIMYMHBI WX Jedopmanun. ccnemoBanme — yCIOBHi
paBHOBECHSI TBEPAOTO TeJa, HMEIOIIETO OCh BPAIICHUS

2.3

3AKOHBI COXPAHEHIA B MEXAHUKE

23.1

HMHyJ’IBC MaTepHaJ’ILHOﬁ TOYKH, CHUCTEMbI MATCPUATIBHBIX
TOYCK. I/IMHyJ'H)C CHJIbI 1 UBMCHCHHMC NMITYJIbCA TECJIa

2.3.2

3akoH coxpanenus umnyisbca B UCO. PeakTuBHOE ABM)KEHUE

2.3.3

PaGora cumnsl

2.34

MOoIIHOCTE CHIIBI

2.3.5

Kunernueckast sHeprus MaTepHalbHOW TOYKH. Teopemao
KHHETHYECKOH SHEPTUHI

2.3.6

IlorenumaneHas 3Heprus. IlorTeHnuanbHas 3HEpPrus ymnpyro
nedopmupoBanHOl NpyKHHBL. [loTeHIMaNbHAs SHEPTHs Tena
BOJIM3H OBEPXHOCTH 3eMJIU

2.3.7

HOTGHI_[I/IEU'ILHLIG 1 HCIMOTCHIHAJIBHBIC CHIIBI. CBs3b pa6OTI>I
HCIIOTCHIUAJIBbHBIX CUJI C ©BMCHCHUEM MEXaHUYECKOM OHEPrun
CHCTEMBI TeJl. 3aKOH COXpaHCHUIA MEXaHHYECKOM OHECPIrUun

2.3.8

Yrpyrue u Heynpyrue CTOINKHOBEHHS!

2.3.9

TexHuueckre ycTpoHcTBa: JBUKEHUE PakeT, BOJAOMET, KOIep,
IIPYKUHHBIN IMCTOJET

2.3.10

[Ipaktryeckne padotel. M3yueHne cBs3M CKOPOCTEH Ten IpH
Heynpyrom ynape. lccinenoBaHue cBA3M pabOTHI CHIBI C
M3MEHEHHEM MEXaHWYECKOI SHepruu Tena

MOJIEKVJISAPHA A OU3HUKA U TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.11

OCHOBHBIE TIOJIOXKEHHS MOJICKYJIIPHO-KMHETHYECKOH TEOpHH.
BpoynoBckoe nemwxkenne. Juddysus. Xapakrep IBMKESHUS U
B3aMMOJEHCTBHUS YacTHIl BEIECTBA

3.1.2

MO,HCJ'[I/I CTpOCHUs Ta30B, )KI/I,HKOCTCﬁ u TBépHBIX TCI H
00BSICHEHHE CBOICTB BCIICCTBA HA OCHOBC 3THUX MO)ICHeﬁ

3.13

Macca wmomnekyn. KommuectBo BemiectBa. IlocTostHHas
ABorazipo

3.14

Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Lenbcus

3.15

MOHCJ’IB nacajibHOro rasa. OcHOBHOE YpaBHCHHUEC
MOHeKyHHpHO'KI/IHeTI/I‘IGCKOﬁ TCOPUU UJICAJIBHOT'O I'a3a

3.1.6

AOcommoTHas TeMIleparypa Kak Mepa CpeHeld KMHETHYECKOM
SHEpPruM TEIUIOBOrO JBWKEHMs vactul rasa. [llkana
temneparyp KenpBuna

3.1.7

Ypasuenne Knanelipona — Menzaeneesa. 3akon J[anbToHa
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T'azoBble 3akonbl. M3ompomeccsl B  uacalbHOM Trasze C

3.1.8 MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpPMa, H30X0pa,
n3obapa
3.1.9 TexHMYECKUE YCTPONCTBA: TEPMOMETP, OaApOMETP
[Ipaktnyeckue paboTel. M3MepeHne Macchl BO3IyXa B
3.1.10 KiaccHo komHaTe. McciemoBaHue 3aBUCUMOCTH MEXITY
rapamMeTpaMH COCTOSIHUS pa3peKeHHOTO Tra3a
OCHOBbBI TEPMOJMHAMMUMKHN
321 Tepmonunamuyeckass — cucrema.  BHYTpeHHsst — dHeprus
o TEepMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI €€ U3MEHEHNUS
3.2.2 KommgectBo TemnoTsl u pabora. BHyTpeHHsT SHeprus
o 0JTHOATOMHOT'O MJI€aJIbHOTO ra3a
Buppl Temmomepenaum:  TEIUIONPOBOAHOCTb, KOHBEKIIHA,
3.2.3 m3nydeHne. TemnoéMKocTs Tenma. YenbHas TeIIOEMKOCTD
BemecTBa. Pacuér kommuecTBa TEMIOTH IPH TEILUIONEPEaade
IIepBelii 3ak0H TepMoauHamMuKu. [IpMeHeHne IepBoro 3aKkoHa
3.24 TEPMOTUHAMUKHU K H30IpOoLIeccam. I'paduueckas
3.2 HHTEepIpeTanys padoTH raza
Tennoseie MamvHbl. [IpUHIKNBI AEMCTBUS TEMIOBBIX MAIIMH.
325 [IpeoOpa3zoBanuss  dHeprMM B  TEIUIOBBIX  MallIMHAaX.
o Koadpunuent nonesznoro aeiicreust (nanee — KI1/1) Termosoit
marmsbl. [{ukn Kapao u ero KITJ,
Bropoii 3akoH TepMmoarHamMuky. HeoGpaTuMOCTh MpolieccoB B
3.2.6 npupone. TenaoBble NBUraTeNd. DKOJOTHMYECKHE TPOOIEMBI
TEIJIODHEPTeTUKH
327 TexHn4eckue ycTpoicTBa: IBUraTelb BHYTPEHHETO CrOPaHUs,
- OBITOBOM XOJIOAWIBHUK, KOHJUIIHOHEP
3.2.8 [TpaxkTryeckue paboTsl. M3Mepenne yaensHoN TenI0EMKOCTH
ATPETATHBIE COCTOSHUM A BEHHIECBA. ®A30BBIE ITEPEXO/IbI
[TapooOpazoBanne u KOHIEHcalMs. lcmapeHue W KHIICHHE.
331 YaenpHas ~ Temnmota — mapooOpa3oBaHMA.  3aBUCHUMOCTH
TeMIIepaTyphl KUIIEHUS OT JIaBJICHHS
332 AGcomoTHasT ¥ OTHOCHTEIbHas  BIAKHOCTh  BO3JyXa.
o HacsienHslil nap
Tépnoe Ttemo. Kpucramnmuyeckue u aMmopdHbIe Tena.
3.3.3 AHM30TpPONUST CBOWCTB KpHCTaWIOB. JKHAKHE KPHUCTAILIHL.
3.3 CoBpeMeHHbIE MaTePHAIIBI
334 [TnaBnenue u kpucTaJuM3anys. Y 1eJIbHas TEIUIOTa IUIABJICHHUS.
- CyOnmmMarust
3.35 YpaBHEHHE TSIUIOBOTO OasiaHca
TexHudyeckue YCTpPONCTBA: TUIPOMETP U IICUXPOMETD,
336 KaJOpUMETpP,  TEXHOJOTUM  IMOJNY4YeHHS  COBPEMEHHBIX
o MaTepuajoB, B  TOM  4YMCI€  HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTUHU
3.3.7 [Tpaktryeckue paboTsl. Vizmepenne BIaKHOCTH BO3AyXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpusanusa Tel. OJeKTpuueckuil 3apsn. /[lsa Buna
o IIEKTPUUECKHX 3aPsIJI0B
4.1
4.1.2 IIpoBOJHUKH, IUINEKTPUKH U NOJYIPOBOIHUKH
4.1.3 3aKoH COXpaHEHUs! IEKTPUUECKOro 3apsiaa
414 BsaumopetictBue 3apsiioB. 3akoH Kynona
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OnexTpudeckoe noje. HanpsxEHHOCTD IEKTPUIECKOTO OIS,

415 punTm CYTIePIIO3UITHH. Jluann HANPsDHKEHHOCTH
IEKTPUUECKOTO MOJIA
41.6 Pabota cui anextpocrarnueckoro noss. [lorennuan. Pasnocts
o NIOTEHIMAJIOB
417 [TpOBOAHUKHM U JIMINEKTPUKH B TOCTOSIHHOM 3JIEKTPHYECKOM
o nosie. J{yanekrpuydeckas NPOHUIIAEMOCTh
418 OnexrpoéMkocTb. KonmeHcaTtop. DIEeKTPOEMKOCTh IUIOCKOTO
o KOHJIeHCAaTopa. DHeprus 3apsHKeHHOTO KOH/IGHCaTopa
TexHuueckue  ycTpoMCTBa:  3JIEKTPOCKOI,  JIIEKTPOMETD,
4.1.9 AJIEKTPOCTATHYECKAS 3AIUTa, 3a3EMJICHHE 3JICKTPONPHOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHUHBIM IPUHTEP
41.10 [Ipaktnyeckne  pabotel.  V3mepeHne  3JIEKTPOEMKOCTH

KOHJICHCATopa

4.2

[IOCTOSIHHBIM DJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX

YcnoBus CymeCTBOBAHUA MMOCTOAHHOI'O JJICKTPHUUCCKOTO TOKA.

421 .
HcTtouynuku Toka. Cuia Toka. [TocTostHHBIN TOK
4272 Hanpsoxenune. 3akon Oma 115 ygacTka Ienu
423 ONeKTpUYEcKoe COMPOTHBIICHHE. YIEIbHOE CONPOTHBICHHUE
o BeIIeCTBa
424 [TocnenoBarenbHOE, MapauieNbHOE, CMEIIAHHOE COEIUHEHHE
o IIPOBOJIHUKOB
425 Pabora 3nexkrpuueckoro Toka. 3akoH Jxoyns — Jlenna
4.2.6 MOITHOCTP NEKTPHYECKOTO TOKa
anekTpoABKymas cuna (manee — OJIC) U BHyTpeHHee
4.2.7 COINIPOTHBIICHHE MCTOYHMKA TOKa. 3akoH OMa Ui TMOJIHOH
(3aMKHYTOM) 25ekTprueckoi rienmu. KopoTkoe 3aMbIKaHue
OnekTpoHHas MPOBOIUMOCTB TBEPABIX METaJJIOB.
4.2.8 3aBHCHMOCTh COTPOTHUBIICHUS METAIJIOB OT TEMIEepaTyphl.
CBepXnpoBOJIUMOCTD
429 OnexkTpuueckuid TOK B BakyyMme. CBONCTBa 3JIEKTPOHHBIX
o ITyYKOB
IomynpoBonuuku. CoGCTBEHHas! M MPUMECHAs! IPOBOIMUMOCTD
4.2.10 HOJYIPOBOJHHUKOB. CaoiicTBa pn nepexosa.
[TomynpoBoTHUKOBBIE TPUOOPHI
4211 OJNEeKTpUUECKUIl TOK B 3JIEKTPONUTAX. OJEKTPOIUTHUECKas
o JUCCOLIAIsl. DIEKTPOIH3
OnexkTtpuueckud TOK B razax. (CaMoOCTOSITENbHBIM U
4.2.12 HECaMOCTOSTEeIbHBII paspsiz. Paznmuunbie THTIBI
caMoCTOATeNbHOTO paspsina. Mosnus. [1nasma
TexHnueckue ycTpowcTBa: amMIepMeTp, BOJBTMETP, peocTarT,
HUCTOYHMKHM  TOKa,  JIJIEKTpOHArpeBaTelbHbIe  NPUOOPHI,
4.2.13 3EKTPOOCBETUTEIBHBIE puodopHI, TEPMOMETP
CONPOTHBJICHHS, =~ BaKyyMHbIH  JWOJI, TEPMUCTOPHI U
(OTOPE3UCTOPHI, MOJYNPOBOIHUKOBBIN JINOJ, TaJIbBAHHKA
[Ipaktryeckne paboTsl. V3ydeHue cCMENIaHHOTO COEAMHEHUS
€3UCTOPOB.
4.2.14 b P

Wsmepenne OJC HUCTOYHMKA TOKAa M €ro BHYTPEHHErO
conporusiieHnsi. HaOmroieHne anekTpoinsa

71




11 KIIACC

Kon
e KoanposepsieMoro sjiemMeHnTa IIpoBepsiemMble 3J1eMeHTHI COEPKAHUSA
4 OJIEKTPOAMHAMUKA
MATHUWUTHOE ITIOJIE. 2JIEKTPOMAT'HUTHA A UHAYKIOWA
431 [locrosiHHBIE MarHUTHL. B3aUMOJEHCTBHE IMOCTOSTHHBIX
- MarHuTOB
MaruutHoe nosie. Bektop MarHuTHON MHAYKUMU. [IpuHImn
43.2 cyneprio3unuy. JIuHuM MarHuTHONW uWHAykimu. KaptuHa
JIMHUAN MarHUTHOW WHJTYKIMH TIOJIS MOCTOSIHHBIX MArHUTOB
MaruauTtHoe noJie IpoBOAHMKA ¢ TOKOM. KapTruHa muHMi noms
433 JUTMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOT'O
- NPOBOJHMKA, KaTymkd ¢ TokoM. Omelr  Opcrexa.
B3aumonelicTBUE IPOBOIHUKOB C TOKOM
434 Cunira Ammepa, e€ MOAYIIb U HallpaBJIICHHE
Cuna JlopeHmna, e€ MoAynb W HampaBieHue. [[BmxeHue
435 3apsOKEHHOM 4YacTULbl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pabora cuiel Jloperma
4.3.6 SIBJIeHUE AIEKTPOMArHUTHON MHIYKIIUU
4.3.7 [ToToK BeKTOpa MATHUTHON HHIYKIUU
4.3 43.8 OJAC wuHAayKnuH. 3aKOH OJJIEKTPOMArHUTHOW HHIYKITUH
o Dapanes
BuxpeBoe oanexrpuueckoe mnone. IHAC uHAYKUMH B
4.3.9 HNPOBOJHUKE, IBIDKYIIEMCS MOCTYHATEIbHO B OJHOPOIHOM
MarHMTHOM I0JIe
4.3.10 [pasuyo Jlenma
4311 WHIYKTUBHOCTS. SIBnenue CaMOMHIYKIINH. SJ1C
hn CaMOUHJTYKITUU
4.3.12 OHeprust MarHUTHOTO IOJIS KaTYIIKH ¢ TOKOM
4.3.13 DJIeKTpPOMAarHUTHOE TI0JIe
TexHuueckue yCTpoiicTBa: IIOCTOSIHHBIE MAarHUTHI,
43.14 3JIEKTPOMAarHUThlI, 3JIEKTPOABUTATEIb, YCKOPUTEIHN
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[Ipaktryeckne paboTel. UM3ydeHWe MAarHUTHOTO OIS
43.15 KaTylwku ¢ TokoMm. HccnenoBaHue AeMCTBUS NMOCTOSHHOIO
e MarHura Ha paMKy C TOKOM. MccinenoBaHue sBICHMS
3JIEKTPOMArHUTHON MHAYKIIUU
5 KOJIEBAHU S 1 BOJIHBI
MEXAHNWYECKHE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA
KonebarenpHass  cuctema. CBoOomHBIE  KOJIeOaHUS.
51.1 Tl'apmonmnueckue konebanus. [lepros, yacTora, aMIInuTy1a U
(haza konebanuit
5.1.2 [IpyXHHHBIH MasTHUK. MaTeMaTHYeCKAH MasTHUK
51 513 YpaBHeHHE TapMOHMYECKUX KoyiebaHuit. Kunemarnmueckoen
o IMHAMHAYECKOE OIMCAaHUE KOJIE0ATEIbHOIO IBIKEHUS
[IpeBpaiieHre SHEPTHU TPU TAPMOHHUYECKHX KOJCOAHUSIX.
514 CBf3p aMIUIMTYIBI KOJEOAHWHA WCXOMHOW BEITHMYUHBI C
AMIUTUTYAAaMHU KoJieOaHMH e€ CKOPOCTH U YCKOPEHHS
515 Konebarenpublii koHTYp. CBOOOIHBIC 3JICKTPOMArHUTHBIC

KoJiebaHus B nacajibHOM KoJie0aTeIbHOM KOHTYpC. Amnanorus
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MEXIY MEXaHUYECKUMHU u 3JIEKTPOMATrHUTHBIMH
konebanusMu. Popmyna TomcoHa

3aKOH COXpaHEHHUs SHEPTUU B HACATHLHOM KOJIeOaTeIbHOM
KOHTYpe

5.1.6

BrmHykIeHHbIe MexaHWYecKne KojeOanms. PesoHaHc.
5.1.7 Pe3onancHast kpuBas. BbIHyXIE€HHBIE 3JE€KTPOMAarHUTHbBIE
Kosie0aHus.

5.1.8 [TepemennsIii Tok. CHHYCOMIANBHBIA IEPEMEHHBIN TOK.

MommHOoCTh TMEPEMECHHOT'O TOKa. AMHJ'II/ITyZ[HOC nu

5.1.9 o
JACUCTBYIONIICC 3HAUCHHUC CUJIbI TOKA U HAITPAXKCHUSA

Tpaucdopmarop. [IpomsBoacTBo, mepenada U morpedIeHne
JJIEKTPUUECKON  SHEPruu. OKOJOTHYECKHE pHUCKH IIpH
MIPOM3BOJICTBE  d3JEKTpUueckod  sHepruu.  Kymbrypa
HCIIOJIb30BaHMS DJICKTPOIHEPTHH B TOBCEAHEBHOM KHU3HU

5.1.10

TexHmueckue ycTpoiicTBa: ceficMorpad, SICKTPUUSCKHUN
3BOHOK, JJMHHH 3JIEKTponepeaay

5.1.11

IIpaktnyeckue pabotel. HccnemoBaHue — 3aBUCHUMOCTH
Neproia MaJbIX KoJeOaH!i rpy3a Ha HUTH OT JJIMHBI HUTH U
5.1.12 Macchl Tpy3a. VccnenoBaHue mepeMeHHOTO TOKa B IIEMH U3
MOCIIEJOBATENILHO COSTUHEHHBIX KOHICHCATOPA, KATYIIKH U
pesucropa

MEXAHNWYECKHUE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuuecKKe BOJHBI, YCIOBHS pacnpocTpanenus. [lepuos.
521 CKOpOCTb paclpoCcTpaHeHus U JyInHa BOJIHEL [lonepeunsie u
NPOJIOJIEHBIE BOJIHBI

522 WnaTepdepertms n tuppakuns MEXaHHYECKIX BOJH
523 3Byk. CkxopocTh 3ByKa. I'pomKkocTh 3Byka. BricoTa ToHA.
o TemOp 3ByKa
DJeKTpOMarHuTHbIE BOJIHBI. Ycnosust W3JTy4eHHs
524 AJIEKTPOMArHUTHBIX BOJIH. B3auMHasi opueHTanusi BEKTOPOB
52 E, B 1 v B 91eKTpOMarHuTHOM BOJIHE B BaKyyMe
CBolicTBa  3JEKTPOMArHUTHBIX BOJIH: OTpaxkeHHe,
5.25 MpeJIOMJICHHUE, TOJIApH3anus, AUQPaKIus, UHTepPepSHIIHS.
CKOpOCTb 3JICKTPOMarHUTHBIX BOJH
526 [Mkana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
597 [MpuHUMOBL paguocBsi3M W TeleBHICHUS. Pamuonoxanus.
o OJIEeKTpOMAarHuTHOE 3arpsi3HEHHE OKPYIKAroIel cpeibl
TexHnueckne yCTpOWCTBA: My3bIKAIbHBIE HHCTPYMEHTHI,
5.2.8 yIBTPa3BYKOBasi JMarHOCTHKA B TEXHUKE U MEULIMHE, Paaap,
pagronpuEéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neup
OIITHUKA
53.1 IIpsamonuHeliHOe pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
o cpene. JIyd cBeta
539 OtpaxkeHue cera. 3aKOHBI OTpakeHHs1 cBera. [locTpoeHue
- n300pakeHNH B TNIOCKOM 3epKaje
53 533 [Ipenomnenne cBera. 3aKOHBI NPENOMIICHHS  CBETa.
' o AOCOIOTHBIH ITOKa3aTelb MPETOMIICHUS
53.4 ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHelid yro noJHoro
o BHYTPEHHEIO OTPaXKEHMUS
5.3.5 Jucnepcus cBera. CiioxHbli cocTaB 6enoro cera. Liser
536 Cobuparoniie ¥ pacceuBaolye JIMH3bI. TOHKas JIMH3A.

(DOKYCHOG PacCTOSIHUC M ONTUYCCKasA CHJia TOHKOM JIMH3BI.
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ITocTpoeHue n300pakeHHid B COOMPAIONTUX U PACCEHBAIOIINX
muH3ax. @opMmyna TOHKOM JMH3BL. YBEIMYEHHUE, JaBAEMOE
JIMH3011

5.3.7

Hpezlem)l MMPUMCHUMOCTHU FeOMeTpPI‘-IeCKOﬁ OIITHUKH

5.3.8

WnTepdepenmus ceta. KorepeHTHbIE HCTOYHUKH. Y CJIOBUS
HaOII0IeHUS MaKCUMYMOB u MHUHUMYMOB B
UHTEep(EPEHINOHHON KapTHHE OT JBYX CHH(a3HbBIX
KOT€pPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus ceera. dudpaxmmonHas pemérka. YclIoBHe
HAaOJIIONEHUSI  TJIAaBHBIX ~ MaKCHMyMOB IIPH  HaJCHHH
MOHOXPOMATHYECKOTO CBETa Ha NUPPAKIMOHHYIO PEIIETKY

5.3.10

ITonspuzanus ceera

5.3.11

Texunueckue ycrpoiicTBa: oOuKHM, Jyma, QoToamnmapar,
MIPOEKIIMOHHBIH anmnapar, MUKPOCKOIL, TEIEeCKOII, BOJTOKOHHAs
ONTHKA, TU(paKuroHHas peléTKa, IOJIIPOH]

5.3.12

[TpakTHueckne paboTHI. Wzmepenne TIOKa3aTeIs
npenomieHus. MccnenoBanne CBOWCTB HM300paxeHHH B
nuH3ax. HabmogeHue qucnepcuu ceera

3JIEMEHTBI CIIELIMAJILHOM TEOPMU OTHOCUTEJIBHOCTU

I'paHunel  NPUMEHUMOCTH — KJIACCUYECKOM  MEXAHUKH.
IlocTynatel TeOopuM OTHOCUTEJIBHOCTH: WHBAPUAHTHOCTH

6.1
MOJyJIi ~ CKOPOCTM  CBE€Ta B  BaKkyyme, IPHUHIMII
6 OTHOCHUTEJIbHOCTH DMHIITEITHA
6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IIeHHe BPEeMEHH
) U COKPAIICHUC JITHHBI
6.3 DHeprus U NMITYJIEC CBOOOTHOM YacTHITHI
6.4 CBs13b Macchl C YHEPIHEH U UMITYJILCOM CBOOOIHOW YaCTHIIBI.
) DHeprus MoKosi CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOM ONTHUKU
711 ®otonbl. Popmyna [lnanka cBs3u sHepruu (GOTOHA C €ro
o YaCTOTOW. DHEPTUs U UMIYJbC HOTOHA
712 OtkpeiTre U uccinenoBanne (otodddexra. OmbiTel A.T.
o CronetoBa. 3akoHBI (hoToaddekra
7.1 713 VYpaBHenue DOitHmreiiHa mna  porodddekra. «KpacHas
o rparunay Gotorddexra
7.1.4 Hasnenne cera. OnbiThl [1.H. JleGenera
7.1.5 XUMHUYecKoe JeHCTBUE CBETA
716 Texunueckue ycrpoiicTBa: (oroaneMeHT, Qoromaryuk,
o CoJTHEYHas OaTapesi, CBETOHO]T
CTPOEHME ATOMA
Moneins atoma Tomcona. Omeitel Pezepdopna mo
7.2.1 HCCIIeIOBAaHMIO CTpoeHus aroMa. [lnanerapHas Moznenb
aToMa
IToctynater bopa. Uznydenue u nornomnieane GOTOHOB MpH
79 7.2.2 Tepexo/ie aToMa ¢ OJJHOTO YPOBHS 3HEPTHH Ha Npyroi. Buaer
' crekTpoB. CHeKTp ypoBHEH 3HEPTHHU aTOMa BOJIOPOAA
BonHoBbie  cBoiictBa uwactui. Bomasl  ne  bpoiins.
7.2.3 KopmyckysipHO-BOITHOBOM TyaJIA3M. Hdudpaxims
JJIEKTPOHOB Ha KPHCTAJLIAX
704 CrnoHTaHHOE ¥ BBIHY)KAEHHOE H3IydeHHE. YCTpOICTBO M

MIPUHITUN pabOTHI Ja3epa
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7.2.5

Texuuueckue YCTpOUCTBA! CIIEKTPAIIbHBIN aHau3
(ciekTpocKoI), Ta3ep, KBAHTOBBIH KOMITBIOTEP

7.2.6

[paktnyeckue pabotsl. HabiroieHne auHeyaToro crnekrpa

7.3

ATOMHOE PO

7.3.1

Mertoapt HaGJ’IIOZ[eHI/ISI 1 pECTUCTPpAIU 3JICMCHTAPHBIX YaCTUI]

7.3.2

OtkpeiTHe pamuoaktuBHOCTH. OmbiTel  Pesepdopna mo
ONpENIeJICHNI0O  COCTaBa  PAJUOaKTHUBHOTO  U3JIy4EHUS.
CroiictBa anp(a-, Oera-, ramMMa-usiaydeHus. BimsHue
palMOaKTHBHOCTH Ha )KHUBBIC OPraHU3MbI

7.3.3

OTkphITHE TIPOTOHA W HeWTpoHa. HykimoHHas Moxmens sapa
leiizenOepra — MBanenko. 3apsg sapa. MaccoBoe dYHCIIO
sapa. M3otonsl

7.3.4

Anpda-pacnan. DIeKTpOHHBIN U TO3UTPOHHBIH OeTa-pacmas,.
['amMa-u3irydeHre. 3aKoH paiHOaKTUBHOIO pacnaia

7.3.5

OHeprusl CBsi3M HYKIIOHOB B siape. Snepubie cuibl. Jedekr
MAacchl 41pa

7.3.6

SAnepubie peakuuu. [leneHne U CHHTES sep

7.3.7

Anepusiit peaktop. TepmosnepHsiii cuaTe3. [Ipobmemsr u
MIEPCIIEKTUBBl  ANCPHOM  JHEPTeTHKH.  DKOJOTHYECKHE
ACTICKTHI SIACPHOI YHEPreTHKH

7.3.8

OneMeHTapHbIE YaCTHLIBL. OTKpbITHE MO3UTPOHA.
DyHIaMEHTAJIbHBIE B3aUMOICHCTBUS

7.3.9

TexHuyeckue ycTpoicTBa: NO3MMETp, Kamepa BuibcoHa,
SZICPHBIN peakTop, aToMHasi OoMba

7.3.10

[Npaktuueckue padotsl. MccnenoBanue TpekoB dacTHi (IO
TOTOBBIM (poTOTrpadusiM)

SJIEMEHTBI ACTPO®U3NKHN

8.1

Bun 3Bé3nHOTO HebOa. Co3Be3ans, spKue 3BE3MbI, IUIAHETHI, MX
BUINMOE IBIDKEHNE

8.2

Conneynas cucrema. [lnaners! 3emHON rpynmnbl. [1nanersi-
TUTaHTHI U MX CITyTHUKH, KAPIIMKOBHIE IJIAHETHL. MaJble Tena
ConHEeYHOH CHUCTEMEBI

8.3

Counnie, horochepa u armochepa. CosiHeuHasi aKTUBHOCTh

8.4

Hcrounuk sHepruu CosiHuA U 3BE3]

8.5

3BE31IBI, X OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb,
pamuyc, TemIepaTypa, HX B3aUMOCBs3b. Jlmarpamma
«CHEKTPAIBbHBIH KJIAacC — CBETUMOCTBY». 3BE3IBI TIABHOU
TIOCIIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB)
JUIsL 3BE3/1 TIIABHOM 1OCIIEI0BATENbHOCTH

8.6

Buytpennee crpoenue 38€31. CoBpeMeHHbBIE MTPEICTaBICHHS
0 MpoucxoxaeHuu u 3Boirouuu ConHIa W 3BE3A. DTarbl
JKA3HU 3BE3]Q

8.7

Mieunsriit [TyTe — Hama I'anaktuka. CimpanbHas CTPYKTypa
T"anaktukuy, pacupenenenue 38€37, ra3a u neuid. Ilonoxxenue
u newkenue Comnnima B [amaktuke. [Tnockas u chepudeckas
nojacucteMsl ['aJlakTUKH

8.8

Tuns! ranaktuk. Paguoranaktuky u kBasapbl. YEpHbIE ABIPHI
B AJIpax rajJaKkTUK

8.9

Bcenennas. Pacmmpenne BceenenHoit. 3akon Xa00ma.
Paz6eranue ranakruk. Bospacr u paguyc Beenennoit, reopus
Bonbmoro B3peiBa. Mogens  «ropsdyeir  BceneHHOI».
PenukroBoe u3iyueHue
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8.10

MacmrabHass CcTpykTypa BceneHHOi.
Hepeménnpie npo0aeMbl aCTpPOHOMUHU

MeraranakTuka.
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ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI CPEJTHEI'O
OBHIET'O OBPA3OBAHUA

Kopn

IIpoBepsiemble TPeOOBAHMSA K IIPEAMETHBIM pe3yJIbTaTaM 0CBOCHUSI OCHOBHOI
00pa3oBaTeIbHOM MPOrpPaMMbI CpeIHEro 001ero 0d6pa3oBaHus

ChopMupoBaHHOCTE YMEHUI pacro3HaBaTh (pU3MUYCCKUE SBICHUS (MPOLECCH) U OOBSICHATH MX Ha
OCHOBE M3YYEHHBIX 3aKOHOB

Briagenue ocHoBononaraloluMy (GU3MYECKUMH HNOHATHAMH M BEIHYMHAMH, XapaKTePU3YIOIINMHU
(u3HYEeCKHe MPOIEeCCH

C¢hopMHPOBAaHHOCTh YMEHUH NPUMEHSThH 3aKOHBI KITACCHIECKOH MEXaHNUKH, MOJIEKYJISIPHON (H3UKH
¥ TEPMOAWHAMUKH, 3JICKTPOANHAMUKY, KBAHTOBOM (DM3WKM Ul aHaIu3a U OOBSCHEHHS SIBICHHUH
MHUKpPOMHpa, MaKpoOMHpa M MErammpa, pa3indarb ycIOBHUs (TpaHMIBI, 00IAcTH) NMPUMEHUMOCTH
(u3MUECKUX 3aKOHOB, IIOHMMaTh BCeOOWmIMH XapakTep (yHIAMCHTAIBHBIX 3aKOHOB H
OTPaHUYEHHOCTh HCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB; aHAIM3MPOBATh (DU3HMYECKHE IPOLIECCHI,
HCIIOJIb3YSl OCHOBHBIE MOJIOXKEHHUSI, 3aKOHBI U 3aKOHOMEPHOCTH

ChopMHUPOBAaHHOCTh YMEHHS Pa3UyaTh YCJIOBHS MPUMEHHMOCTH MOAeiedl (QHU3MYeCKuX Tel H
MIPOIIECCOB (SIBICHUI)

ChopMUpOBAaHHOCTh YMCHHS peEIIaTh PAcYCTHBIC 3aa4d C SIBHO 33JaHHOW M HESBHO 3aJaHHOM
(hu3nYecKoil MOJENIbIO: HAa OCHOBAaHHUHM aHAlIM3a YCIOBHS BBIOMpaTh (U3UYECKHE MOJCIH,
OTBEYAOIIUE TPEOOBAHIAM 3a7a4l, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI
(hM3MYIeCKUX TEOpHU NP UCIIONB30BAaHINH MAaTEMaTHYCCKUX METOIOB pEIICHUs 3ajad, MPOBOIUTH
pacuyéTbl HAa OCHOBAHMHM HMMEIOIIMXCS JaHHBIX, AHAJIU3UPOBATH PE3YNbTaThl U KOPPEKTHUPOBATh
METO/Ibl pEIICHHUS C YYETOM MOJIYYEHHBIX PE3YyJIbTaTOB

Pemrats kauecTBEeHHBIE 3aauH, TPeOYIOIINE NIPUMEHEHHS 3HAaHUH U3 Pa3HBIX pa3/esIoB MIKOIBHOTO
Kypca (U3MKH, a TaKKe WHTErpallii 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHOHAYYHOTO IHKIIA:
BBICTPAWBaTh JIOTMYECKYIO LEMOYKY pacCy>)KIEHHH C ONOpOM Ha W3y4EHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3HUECKHE SIBICHHS

Bragenue OCHOBHBIMH METOAAMH HAyYHOTO IO3HAHUS, HCIOJIB3YEeMBIMH B (DU3UKE: NPOBOAUTH
NpsIMbIE ¥ KOCBEHHBIE U3MEpeHNUs (PU3NUECKUX BEJIMUMH, BEIOMpAsi ONTUMAIIbHBIN CIIOCO0 U3MEPEHUsI
M HUCTIONIB3YSl M3BECTHBIE METOJBI OICHKM IOTPEIIHOCTEH H3MEpEeHHH, MPOBOIUTH HCCIIEIOBAaHHUE
3aBUCHMOCTEH ()M3MUECKMX BEIMYMH C HCIOJb30BAHUEM TMPSIMBIX HW3MEPEHUH, OOBSICHATH
MIOJTy4CHHBIE PE3YJbTaThl, HCMONb3Ys (PU3NUECKHE TEOPHH, 3aKOHBI W HOHSTHS, U JIeTaTh BBHIBOIDI,
coOmoiaTh mpaBWia OE30IaCHOTO TpynAa INPH NPOBEACHHH HCCIEAOBaHWI B paMKax y4eOHOTO
JKCIIEpUMEHTa M y4eOHO-HMCCIIEI0BATENILCKON JIESTENBHOCTH C  HCIIOIb30BaHWEM LHU(PPOBBIX
M3MEPHUTENHHBIX YCTPOHCTB M J1a00PaTOPHOT0 000pyJOBaHHS

ChopMUpOBAaHHOCTh YMEHHIH  aHAIM3UPOBAaTh M  OICHUBATh IOCICACTBUS  OBITOBOH |
TIPOM3BOJICTBEHHOMN JIEATEIHHOCTH YENIOBEKA, CBA3AHHON ¢ (DM3MYECKUMH MPOIECCAMH, C MTO3UIINH
9KOJIOTHIECKON 0€30MacHOCTH; MPEACTABICHHH O PallMOHATBLHOM MPHPOIOMOIBE30BAHUH, a TaKKe
pPasyMHOM HCIOJIB30BAHWN JIOCTIOKEHMH HAYKH W TEXHONOTHH s JalbHEHIIEro pasBUTHSA
YeJI0BEUYECKOro 00IIecTBa

OBiageHne pazIHMYHBIME cliocobamMu paboTel ¢ MH(pOpMarmed (U3NIECKOTO CONEPKAHUSA C
WCIIOJIb30BaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI, pa3BUTHE YMEHUH KPUTHYECKOTO
aHAJIM3a ¥ OLICHKH JOCTOBEPHOCTH MOJIy4aeMoi HH(QopMaluu

10

CdopmMupoBaHHOCTh YMEHHN MPUMEHATH OCHOBOIIOJIATAIONINE aCTPOHOMUYECKHUE TIOHATHUS, TEOPUH
U 3aKOHBbI JIA aHaJIu3a U O6’b${CHeHI/I$[ q)I/ISI/I‘-ICCKI/IX HpOHeCCOB, HpOI/ICXO}lHH_II/IX Ha 3Bé3}IaX, B
3BE3THBIX CHCTEMax, B MEKTaJIaKTUIECKON cpejie; MBUKEHHUS HEOSCHBIX Tell, DBOJIOIUHU 3BE3N U
Bcenennoi
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INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O ®PU3UKE

Koz
pasjgena/ Kox asremeHnTa IIpoBepsieMBbIi 3JIeMeHT CO/lep>KaHusI
TeMBI
1 MEXAHHUKA
1.1 KHHEMATHKA
1.11 MexaHHUYecKoe JBHZKeHHe. O}‘Hocu'renbuom‘b
MeXaHHUeCcKoro JABHyKeHHs. CHcTeMa oTcUéTa

MaTtepuaJibHas TOUKa.

Eé€ pa:uryc-BeKrop:
Flr)=(x(z) yr)=(z)),
TPAeKTOpIA,

nepeMenieHne:
112 e L i P
Ar=r(t,)-r()=rn—-n= :
= (Ax,Av,AD),

oyTh.

CroXkeHIe MepeMeIneHii:

o =00+

CKOpPOCTH MaTepPHaAJILHON TOUKH:

e =i'=(y,.v,.0.).

v =—L =X, aHAJOIrMYHO v, =y,, U.=Z/.
r—0

1.1.3
CrnoxeHue CKopocTeil: o, =, + 0, -

BbIUHCIIeHHE ITepeMelleHHUs U IIYTH MaTepHaIbHOH TOUKH
IPHU IPIMOJTHHEHHOM JABH/KeHHH BA0Jb OCH X 110 rpaduKy
3aBHCHMOCTH U (1)

. _AD =X
VeKOpeHIle MaTepHaIbHOI TOYKIL: d = = =0, =(a,.a,.a.).
I =0

1.1.4 o
a =—=

e =(v,),’. aHaNOIrM4HO a, = (v, )r" a.=(v.)
Ar—eO

PaBHOMepHOe IIPIMOJIHHEHHOe IBU/KeHHe:
1135 X(0) = Xg + Voxt

Vx(t) = vox = const

PaBHOyCKOpeHHOe IIPAMOJIMHeHHOoe [IBHKeHHe:

a!
x(@) =2y + Uyt +—2—

v(t)=uvu, +at

1.1.6 a, = const

- -
UZ-: B l)l‘t o Zax ( ".2 - ‘.l)

=.r

TIpi1 JBIDKEHINI B OJHOM HANPABJIEHIIH IyTh S = -1 :"’ 2

-
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CpobogHoe najeHHe. YCKopeHHe CBOOOJHOIO ajeHUsI.

R

1.1.7 i e.r 2
]\y(r) = Vo + Ut + ’_, =1, +Yysina- t—-g;—
v (f)=uv, =v,cosa
v.()=v,, +gI=v,sina—gr
&=
g, =—8= const
KpuposmmHelHoe jiBHKeHHe. /IBUKeHHe MaTepHajibHON
TOYKH 10 OKPYAKHOCTH.
VijloBasi 1 IMHeHHasi CKOpoCcTh TOYKH: vV = wR .
1.1.8 [Ipu_paBHOMEPHOM BH/KEHHH TOYKH II0 OKPY/KHOCTH
W= = 27rv . IleHTpoCTpeMHTEIbHOE YCKOPEHHEe TOUKH:
v:’. ~
e = 5 = @?*R . TlosIHOE YCKOpeHHe MaTepHaIbHOH TOUKH
1.1.9 Teépgoe Teno. MocrynaTe/jibHoe ¥ BpalaresibHoe
o JIBHZKeHHe TBEpPI0TO Tesia
1.2 JUHAMHKA
1.21 HHepumaibHble CHCTeMbl oTcuéra. IlepBeiii  3aKoH
- HpioroHa. TIpHHIHIT OTHOCHTe IbHOCTH Tajmses
1.2.2 Macca Tena. ITUIOTHOCTE BeljecTsa: p = 'V"
Cuuia. TIpHHIIHUII CYIIepIIO3HIHH CHUL:
1.2.3 r il a
pasnogeticts ~ £1 ¥ £z .
Bropoii 3akoH HeroTOHA: U151 MaTepUazibHOH ToukHu B UCO
1.2.4
I\ = ma;; Ap = FAt ipu F' = const
Fs Fy
1.25
TpetHii 3akoH HpoOTOHA 19 MaTepHaJ bHBIX TOUEK:
Fiz = “Fzy
3aKOH BCEMHPHOTO TAIOTEHHA: CHJILI INPHTAKEHHUA MeH 1y
TOUeUHbIMH MaccaMHi paBHbI F = G ;;z x
1.2.6 Cra TskecTH. IIeHTp THKecTH Tejla. 3aBHCHUMOCThL CHJIb]
TSKECTH OT BbICOTBI h HaJ{ IIOBEpPXHOCTBI IUIAHETHI
paguycoMm R,: mg = el
' (Ry + h)*
1.2.7 Cuna ynpyrocti. 3akoH I'yka: F, = —kx
Cnna TpeHHA. CyXoe TpeHHe.
1.2.8 Ciia TpeHHA cxo.quc?ﬂnﬂ: Fp=uN.
Cria TpeHH MMOKOosL: Fiy < ulN .
KoasbduieHT TpeHHs
1.2.9 /laBneHue: p = ;
1.3 CTATHUKA
]
i
F
1.3.1
MoMeHT CHJIBI OTHOCHTEeJIBHO OCH BpallleHud:
|M| = FL rae 1 — tuteuo cuiel F OTHOCHTEILHO OCH,
IIPOXO/AIeH yepes TouKy O 1eprieHMKYJISIPHO PUCYHKY
IleHTp Macc Teja. LleHTp Macc CHCTeMbl MaTepHaIbHBIX
TOYeK:
N+ Ners + ..
1.3.2 P g et TS b RS oo

my +m; + ..
B O/ITHOPOIHOM I10J1e THAKeCTH (g = const) LieHTp Macc Tejia
COBIIAJaeT C ero IeHTPOM THAKeCTH
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1.3.3

YeioBus paBHOBeCHS TBEporo Tesia B MCO:
{M1 +M, +...=0

ﬁ‘l+ﬁz+...=0

1.3.4

3axoH [Tackanasa

1.3.5

JlaBjleHUe B KHKOCTH, Iokosiercs B ICO: p = p, + pgh

1.3.6

3aKoH ApxXuMea: FApx = =Pyyrecn »
€CJIH TeJIO M JKHJKOCTE IMOKoATCSA B UCO, TO Fapx = P& Vinrecn
VesoBHe TUIaBaHUs Teul

1.4

3AKOHEI COXPAHEHHWA B MEXAHHUKE

1.4.1

HMITy/IbC MaTepHaJIbHOH TOUKH: P = mv

1.4.2

HMITYyJILC CHCTEMBI TeJL: [ = P + P5 + ...

1.4.3

3aKoH H3MeHeHHd U COXpaHeHHsda UMITYJbCca:
BHUCO Ap = A(p; +p2 +..) = FlmteumAt + anneumAt + oy
B HCO , ecsth AP = A(py +p; +...) = 0, ecatH

Fisuenm + Fosnesn + 0 =0

PeakKTHBHOe JIBH/KeHHe

144

Ar ¥

PaboTa cHJIBI Ha MaJIOM ITepeMellleHHH:
A =lﬁ'| |a7|-cos e = F, - Ax

1.4.5

-q//;-

v

MOHJ;HOCTB CHJIBI:
eCJIH 3a BpeMsd At pa60Ta CHJTBI H3MeHsdeTCd Ha , TO
MOIITHOCTE CHJIBI
A4
pP=22
Ar

=F-v-cosa
Ar—D

1.4.6

KuHeTHYecKasl 3Heprust MaTepHa/IbHON TOUKH:
Eo - mvZ _ p?
Kuu 2 2"1 .
3aKoH M3MeHeHHs KHHeTHUYeCKOH aHepIruy CHCTeMbl
MaTepHaJbHbIX Touek: BMCOAE  =A +A, + ..

14.7

I[loTeHHa/ILHAA JHeprus:

JUTA IOTeHITHaJIBbHBIX CHJT

Az = Emoremx 2 Ezuorem(‘ = AEuorexux .

[ToTeHHA/IBHANA 3HePIrUs MaTepHa/JbHON TOUKH B

OJTHOPOAHOM I10JIe TSIKeCTH: Eygrenny = mgh B

Horeuunanbua; SHepIHs yIpyro JiehOPMHPOBAHHOIO
X

Tena: Eyopreny = )

1.4.8

3aKOH U3MeHeHHUd U COXpaHeHHd MeXaHHUeCcKoH JHepPIruu:
Esex = Exum + Enoresn,

B HCO AE,ex = Ascex menoremn. cuns

B IICO AE,ex = 0, €CIII Agcex enorern cun = 0

ov




1.5

MEXAHHYECKHE KOJIEBAHHA H BOJHBI

1.5.1

Tl'apMoHuuyecKHe  KoslebfaHHUA  MaTepHaj IbHOI  TOUKH.
AMIUmMTyZa # ¢asa kKosebaHMi. KuHHeMaTHyeckoe
onMcaHHe:

x(f) = Asin(@f +0,).

v.(HD=x/,

a(D=(v,),=—w’x(f) =a, +&>'x=0.

e X - CMellleHHe U3 paBHOBEeCHS.
JAuHaMHUecKoe OIHCcaHHe: md, = -kx, e Kk =mw?*. 310
3HA4YMT, uTo Fy = —KkXx.
JHepreTUYecKoe OInmHCcaHue (3aKoH coXpaHeHHs
MeXaHHUUYeCKOH 3Heprum):

- -

CBsA3b aMILTHTYZABl KoJIeOaHHII CMellleHHs MaTepHaIbHOIH
TOUKH € aMIUIMTYaMH KoJeOaHHI e& CKOpocTH |
YCKOpEeHMS:

B =0, A =0 A

1252

TTeproj 1 yacToTa KojieGaHM:
r=2r_1
® Vv
Ileproa MasIplX CBOOOAHBIX KoJeDaHHIT MaTeMaTH4YeCKOro
MagTHHKA:

T—ZRJZ
£

Ileproja cBOOOAHBIX KOJleOaHHH ITPYKHHHOTIO MasiTHHUKA:!

T =2xn i
dk

1.5.3

BeiHyleHHbIe  KoJjiebaHMsi. PesoHaHc. PesoHaHcHas
KpHBasg

154

llomepeuHple M OPOXOJILHEIE BOJTHEL CKOpPOCTBH
pacIpocTpaHeHHsa U IUTHHA BOJIHEL A = v = =

HurepdepeHiius U AudpaKiiusa BOJH

1.5.5

3BYK. CKOpPOCTL 3BYKa

MOJIEKVIAPHAA ®PHU3HUKA. TEPMOJMHAMHPKA

2.1

MOJIEKY/IAPHASA ®H3HUKA

2.1.1

Mojlesin  CTpOeHHsI rasoB, KHJAKOCTeH H TBEPJBIX TeJl.

IIycrh TepMojHHaAMHYecKasd cHeTreMa (Tes1o) cocTouT U3 N

O/IMHAKOBBIX MoJIeKy 1. Torga KoJIM4YecTBC BellecTBa
N _m

Nl;
rae Ny — UHCOIo ABOrajpo, m — Macca cHcTeMsl (Teja), 4 —
MOJISIpHAasi Macca Belllecrea

2.1.2

TeIUtoBoe ABHUyKeHHe aTOMOB H MOJIeKYJI BelllecTBa

2.1.3

BzaumMogeiicTBHe YAaCcTHIL BelllecTBa

2.1.4

Auddysusa. BpoyHOBCKOe JBUHKeHHe

2.1.5

Mogeanb HaeajJdbHOro rasa 8 MKT

2.1.6

CeBsizb MeX(ly JlaBjleHHeM MW CcpejlHeH KHHeTHYecKoH
3HeprHell  IOCTYIIaTeJbHOIO  TeIIOBOIO  JABH/KeHHsI
MOJIEKYJI HAea IbHOTO rasa (ocHoBHoe ypasHeHHe MKT):

=dmngi=Z ."‘o”:]_é :
g '3"[ 2 ) 3

£noc

e m, — Macca O{LH’Oﬁ MOJIeKYJIbI, 1 = v - KOHIleHTpaliHs
MOJIeKYJI

ol




2.1.7

A6c0m'0'masl TeMmriepatypa: T =t +273K

2.1.8

CBsI3L TeMITepaTyphl rasa Cco CcpegHedl KUHeTHYeCKOH
JHeprHeil IOCTYIATeJbHOTO TeIUIOBOTO [BH/KEHHS ero
MOJIEKYJT:

2.1.9

VpaBHeHHe p = nkT

2.1.10

Mogesb HaeaILHOrO Ta3a B TePMOJUHAMUKE:
{ Vpasrenne Merze1eesa — Kianeiipora

| BelpaukeHHe U1 BHYTPeHHeH JHeprHH
VpaBHeHnle MeHueneesa — KianelipoHa (mprMeHnMsle (HopMbl
3aIIICIH):

pV =" RT = vRT = NkT, p=ﬂ_
n n

BripakeHne JUId BHyTpeHHeil JHepriil OJHOAaTOMHOTIO ILIeaJIbHOIo
rasa (IpHIMeHIMBIe GOPMBI 3AIMICH):

Lf:g\vm' =£‘Vkr=iﬂ
2 2 21

RT=WUT=%])V

2.1.11

3akoH /JlaJibToHa IS8 JAaBJIeHHUS CMeCcH paspexeHHBIX
rasos:

P=D1+PD2+..

2.1.12

H3sonponeccrl B paspesKeHHOM rase ¢ II0CTOSHHBIM UHCIOM
MoJ1eKyJI N (¢ IIOCTOSHHBIM KOJIHYEeCTBOM BelllecTBa V):
usorepMa (T = const): pV = const,
usoxopa (V = const): ;. = const ,
usobapa (p = const): T = const.
I'paduueckoe npecTaBjieHUe U3oIporeccos Ha pV-, pT-u
VT- nuarpamMmax.

%4
O0BbegUHeHHEBIH ra30BbIH 3aK0H: P T
JUIS IOCTOSAHHOTO KOJIMYecTBa BellecTsa V.

= const

2.1.13

HacepllleHHBIe W HeHAacBII[eHHBIe IIaphl. KauecTBeHHas
3aBHCHMOCTE IUTOTHOCTH M JaBJIeHHsS HACBIIEHHOTO IIapa
OT TeMmepaTypel, HX He3aBHCHMOCTH OT O0OBEéMa
HaCBIIEHHOT0 1apa

2.1.14

BiraxHOCTE Bo3jyxa.

OTHOCUTeJIbHAasA BJIa’KHOCTE.
= puapa(T) = Punpa(T)”
lecmnuwpn(T) lecl-llmmpa(T)

2.1.15

H3MeHeHHe arperaTHBIX COCTOSTHHIT BelllecTBa: HCIlapeHue
¥ KOHJIeHCAIusl, KUITeHUe JKHIKOCTH

2.1.16

HUsmeHeHUe arperaTHbIX COCTOSIHUH BelllecTBa: IJIaBJIeHUe
H KpHCTa/L'TH3alHsl

2.1.17

[IpeobpasoBaHHe 9HEPTHH B (Aa30BBIX ITepexofax

2.2

TEPMO/IMHAMHWKA

2.2.1

TeruloBoe paBHOBeCHe M TeMIlepaTypa

2.2.2

BHYTpeHHssI 9HepTrus

2.2.3

Teruronepefada Xak crocod H3MeHeHHs BHYTpeHHeH
3Hepruu

Oe3 coBepleHHUsa paboThl. KOHBeKIIHS, TeIUIONPOBOHOCTE,
H3/IydeHHe

oL




Ldad™t

VienbHasi TEIUVIOEMKOCTE BelllecTBa c: Q = cmAT

2.25

VnesbHast TersioTa rnmapootpasosanug L: Q = L.
VinenbHast TeIioTa IUIaBJIeHHS A: Q = Ant.
VienbHast TEIUIOTa CrOpaHUAS TOIUIHEBA (: Q = qm

2.2.6

JneMeHTapHasi padoTa B TEpMOJHHaMHKe: A = pAV,
BerumcyieHde pabGoThl Io rpadHKy Iporecca Ha pVv-
jaHarpaMme

2.2.7

[TepBhIi 3aKOH TepMOJMHaMHUKH:
Q2 =AUz + A2 = (U - Uy) + Az
MHaﬁaTa: Q]z =0 — Az =U,-U3) =AU,

2.2.8

BTopo# 3aKkoH TepMoguHaMHKH. HeoGpaTHuMble IIpo1eccsl

229

ITpUHIMIIEL AeHCTBUA TeruloBeIX MamuH, KITI:

Ay o — Oy —lgwl =l_|me|
Quarp Oy Ouarp

n"_—

2.210

MaxkcumaasHoe sHauenne KI1J. [Tuxa KapHo:

M:]—TA

T, 7

warp warp

Max N = Ny =

2.2.11

VYpaBHeHHe TeIUIOBOro fasaHca: Q; + Qy + Q3 ~... =0

JIEKTPO/IMHAMMKA

3.1

JIEKTPHUYECKOE I10JIE

3.1.1

JaexTpH3anudgd TeJl M eé IIpoABJIeHHA. IJeKTPHUYeCKHit
sapsL.

JiBa BHUjla sapsdja. JleMeHTapHBIN aJIeKTPHYeCKHUH 3apsajl.
3aKOH COXpaHeHUs ATeKTPHUUYeCcKoro sapsijia

3.1.2

BsanmMogercTBHe 3apsioB. ToueuHble s3apsiibl. 3aKOH
Kystona:

B OJIHOPOIHOM BellleCTBe ¢ JH3IeKTPHYeCcKOH
NPOHUIIAeMOCTBIO ¢

F=k|q1|'k1:|___ 1 _Iqxl'lqzl
e 4nee, 1~

3.1.3

3JIEKFPH‘IGCKOE noye. Ero .‘IEﬁCTBHe Ha 3JIeKTpH4YeCcKHe
3apsijbl

314

F

HanpspKéHHOCTD 3/IeKTPHYecKoro mos: £ = ;
Gupotniai

o =%
IToste ToueuHoro sapsja: E, = k}.2 i
opHOpoAHOe 1os1e: E = const.
KapTHHEBI JJHHHI HalPsSyKEHHOCTH 3THX IToaei

3.15

IMoTeHIHAJILHOCTD 3JIEKTPOCTATHUECKOT'O 1015

PasHoOCTh IIOTeHIIHAJI0B u HalpsyKeHHe!
Az = q(@, - @) = -qA¢ = qU.

IMMoTeHnMaIbHagd 3HEPrusi s3apsjia B 3JIeKTPOCTATHYeCKOM
nose: W = qo,

A=-AW

[ToTeHIHAI 3JIEKTPOCTATHYECKOTO [MOJIs: ¢ = o

CBE#A3b HATIPSyKEHHOCTH OIS " PasHOCTH
MOTEHIMAIOB JUIS OAHOPOJIHOTO 3JIEKTPOCTATHUECKOTo
nossi: U = Ed

3.1.6

ﬂpHHan CYIepIriosmiiuu FeKTPHYEeCKHX ojemn:
E=El *‘Ez*..-.¢=¢| +¢2"...

31.7

[IPOBOJHUKH B 3JIEKTPOCTATHUECKOM I10JI€.
VeiioBHe paBHOBECHS 3apsifloB: BHYTPH NPOBOAHUKA E*X = 0
, BHYTPHU M Ha [TOBEPXHOCTH MPOBOJIHUKA () = CONSt

3.1.8

JIM3JIeKTPHUKH B 3NMEeKTPOCTATHUECKOM roJje.
JluajieKTpHUUecKasi IPOHUIIAeMOCTh BelllecTBa €

3.1.9

L 4
U’
= eCy

KoHgeHcaTOp. 3JIeKTPOEMKOCTH KOHleHcaTopa: C =
EELS

AMeKTPOEMKOCTE ILIOCKOT0 KOHAeHcaTopa: C = 7

3.1.10

l'lapaJ’L'leJl:bHoe CoeJHHeHHEe KOHIeHCaTOpPOB:

q=q1 ¥4z * .., U, =U0,=.., Cll-:pu.'l.'l -Cy+Cz+ ...

Hocjle;xoBaTeanoe coeJHHeHHe KOHJAeHCaToOpoRB!:
= 1 1 1

U=U; +Usz, @y =q2 =

+

ety — + .-
Cuocn Cl CZ
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3.1.11

B}lepmﬂ apmxeuuoro KoHJaeHcaTopa:
.U _cuvt_ ¢
W 2 By R s

3.2

3AKOHBI ITOCTOSIHHOTI'O TOKA

3.21

Cura Toka:

IlocTOSTHHEIN TOK: I = const
JUst MOCTOAHHOrO ToKa g = It

3.2.2

VCI0BHA CYIIECTBEOBAHHSA 3/ IeKTPHUIECKOro TOKa.
Harnpsizkenue U n 3/ICE

3.:2:3

3akoH OMa /1 yJacTKa Henu: [ = z

3.24

JMeKTpUuUYecKoe COIIPpOTHBJIEHHE, 3aBHCHMOCTE
COIIPOTHRJAEHMWA OJHOPOIHOTO ITPOBOJHHUKA OT ero JJIHHBI

H ceuyeHHUd. VeILHOe COMPOTHURIIeHHe BelllecTBa. R = p§

3.2.5

ACTOPO""HXCH.‘I

Hcerounuky ToKa. 3/[C McTOuHHUKa ToKa: E = q

BH)’TPQHHEG COIIPOTHBJIEHHe HCTOYHHKA TOKAa

3.2.6

3akoH OmMa QI IIOJTHOM (3aMKHYTOH) 3/IeKTpHYecKoH
mermu: E =IR + Ir, oTkyga I =

E.r

Rr

R

3:2-7

IlapaniensHOE coeJHHEeHHE HpOBO,[?—[HKOB

I=I,+L,+.,U; =U,=.. Xorn
Rnap:m.l Rl R’ :

TTocinegoBaTeabHOE coeJHMHEeHHE ITPOBOHHKOB:
Us=U, +U,+ui ]y == ooy Ripea =Ry + Ra +

3.2.8

PaGora astekTpuyeckoro Toxka: A = [Ut.
3akoH /Koyaa — JleHa: Q = I°Rt .

2
Ha pesuctope R: Q=A=[*Rt=IUt= y

R r

3.2.9

MOIIHOCTE JIeKTPHUYEeCKOTo ToKa:
Ad )
=== =mw
Ar Ar—0
TeruioBasi MOIIJHOCTD, BhljlejisieMasi Ha pe3ucrope:
-
- L- >
P=I"R=—=IU
R

MoITHOCTE HCTOUYHHKA TOKA:

B m D
Ar

=EJ

Ar—0

3.2.10

CBoDOJHEIE  HOCHTEJH  3JIEKTPHUYEeCKHX  3apsjioB B
IIPOBOJHHUKAX. MexaHH3Mbl NPOBOJAHMMOCTH  TBEPABIX
MeTaJIOB, PACTBOPOB H PACILIABOB 3JIEKTPOJIHTOB, Tas0B.
TlosynipoBOAHUKH. [TOIYIIPOBOAHHUKOBBIH JHO

3.3

MATHHUTHOE ITOJIE

3.3.1

MexaHHUecKOe B3aHMoJeHcTBHe MarHuTOB. MarHurtHoe
1oJie. BexkTop MAarHuTHOM MHAYKIHH. [puHIHUIT
CYIIepPIIO3UIMH MAaTHUTHBIX Tiosteii: B = B, + B, +

JIMHHUM HHAYKIHHA MarddTHOro II0JIS. Kap‘ruua JTHHHH
HHAYKIIHH MarHUTHOrO 110715 IOJIOCOBOTO H
IIOAKOBOOGPA3HOIO IIOCTOSHHBIX MarHUTOB

3.32

OneIT 3pcreda. MarHUTHOe I10JIe ITPOBOJIHHKA C TOKOM.
KapTHHa JHHHHA MHIVKIIMH MardMTHOrO I10J JUIMHHOIO
IIPsIMOTO  IIPOBOJHHUKA H  3aMKHYTOI0  KOJIBIIEBOIO
IIPOBOJHHKA, KATYIIKH

€ TOKOM

o4




3.3.3

Ciiia AMIrepa, eé€ HalpaBjieHHe U BeJIMuHHa: F, = IBlsina ,
IJle o — YroJI MesK/1y HallpaBJieHUueM IPoBOJHHKA
M BeKTOpoMm B

3.34

Cuna JlopeHila, e& HanpapJdeHMe ¢ BeJUYHHa:
Fjop = IqivBsina

Ijle a — YroJ MesKjay BeKropaMu V. u B . /IBusKeHHe
3apssKeHHOH YacTHIbl B OJ{HOPO/IHOM MarHUTHOM I10J1e

3.4

ANMEKTPOMATHHUTHAA MH/VKIIHMA

3.4.1

I[ToTOK BeKTOpa MarHHTHOW UHAVKITHH: @ = B, S = BScosa
] B
5

3.4.2

ABJieHHE 3JIeKTPOMAarHUTHON UHAYKIMH. I/IC HHAVKIIHH

3.43

3aKOH 3/IeKTPOMAardHTHOM HHAYVKIIHNH Papanes:
Al
S v g
A —0

3.4.4

3/1C HHAYKIMH B IIPAMOM ITPOBOIHHKE JUTMHOM 1,
ABMIKYIIEMCSI CO CKOPOcThio V (¥ L [) B 0OIHOPOZHOM
MarHMTHOM 110J1e B: |[Ejl = Blvcosa

, TIe o — YIroJI MeJKAy BeKTOpoM B 1 HopMaabio 7l K
ILUIOCKOCTH, B KOTOPOI IeyKaT BeKTopsl [uv ;ecou [ LB, u
v 1O |E}l = Blv

3.4.5

ITpaBHJIO JIeHIja

3.4.6

HEAYKTHUBHOCTE: L = (]p , @ = LI
CaMoMHAYKIMA. 3/[C caMOHHTYKITHH:

—0

3.4.7

LI=

JHEepPrysi MarHUTHOTO 110151 KaTYIIIKH ¢ TOKoM: W; = 5

3.5

SJIEKTPOMAT'HHUTHBIE KOJIEBAHMSI 1 BOJIHBL

3.5.1

u§L

KosebaTe TLHEBIR KOHTYP. CBOGO;(HI:IG AJeKTpoMariuTHLBIEe
KoJlebaHMs B UealIbHOM KoaebDaTeITbHOM KOHTYpe:

q( 1) =g . sIn( o + @)

2(1) =6, = 0 08+ ) = 080+ )

2 1

dopmyita TomcoHa: T = 2mvLC |, oT AW = — = — 2
PMY. v KYZ T VLC
CBSA3b aMIUIMTYABI 3apsila KOHJeHcaTopa C aMILIHTYI0H
CHJIBI TOKa IpH CBODOJIHBIX 3JIEKTPOMAardHuTHBIX

KoseDaHMSIX B HIeaIbHOM KojlebaTe IEHOM KOHTYpe:
I

Do = ———

(O]

3.5.2

3aKOH COXPaHEeHMs IJHEPTHH B H/IeaJIbHOM K0/Ie0aTeIbHOM
KOHTYype:

3.5.3

BblHy)K,IlE.'H.HbIe 3JIEKTPOMArHHUTHbBIE KoJsiebaHust. PesoHaHC
— 5o —




3.5.4

IlepeMeHHBIN TOK. IIpousBoacTBO, Ilepegayda H
1orpedsieHUe 3JIEKTPHUECKOH s Hepruy

cu? . LI? _ CUzm _ uzm
2 2 2 2

= const.

3:5.5

CBoicTBa 3JIeKTPOMArHUTHBIX BOJIH. BsauMHas
opuenrau,un BEKTOPOB B :-mex'rpomar HUTHOH BOJIHE B
Bakyyme:E LB LT

3.5.6

IlIkasa 3JIEKTPOMArHHTHBIX BOJIH. Hpmene}me
AJMIEKTPOMAarHHMTHBIX BOJIH B TeEXHHKe 1 61:!Ty

3.6

OIITHKA

3.6.1

[IpsiMoIHHeiHOe paclpocTpaHeHHe CcBeTa B OJHOPOIHOM
cpene. ToueyHbBI UCTOYHHK. JIyY cBeTa

3.6.2

3aKOHBI OTPa’KeHUsI CBeTa. a = f

vy

3.6.3

IlocTpoeHue H3oOpasKeHUI B IUTOCKOM 3epKaJjie

3.6.4

3aKOHBI IIpeJIOMJIEHHA CBeTa.

IIpesioMmJIeHHe cBeTa: 1, Sina = n,sinf. .
ADCOJIOTHBIF ITOKa3aTe ] b NMPeJOMICHH: Nyse = —

n
OTHOCHTeJIbHBIHN I10Ka3aTelb IIPeJIOMIEHHS: Ny = n- =
1

Xoz ryuell B IpU3Me.
Vx = V2 . nl;.l = "2;‘.2
CooTHOlLIIeHHe YacTOoT H COOTHOILIeHUe AJIHH BOJIH IIPpH

rnepexoJle MOHOXPOMAaTHUECKOTO CBeTa uepes TIpaHHILY
pasiesia AByX OITHUYECKHX CPej:

3.6.5

ny<m ",

IloyiHOe BHYTpeHHee 0TpaskeHuUe,
Ilpefe/IbHBIA  YTOJl IIOJHOTO BHYTPEHHero OTpaykKeHHs:

: n.
S[naup = = 2
Moy My

3.6.6

CobuparliMe W pacceuBarolHe JHH3bl. TOHKas JIMH3a.
PokycHOe paccTogHHE U OTITHYecKas CUJia TOHKOH JIMH3BI:

D=F

3.6.7

* S
d: 2 F
VBeaHUyeHHe, JaBaeMoe JHH30H: ' =

d ™

dopMysia TOHKOW JTMHS3HI: +

o) =
I
S

4

H F

FN\ h

[e]o]




3.6.8

B cayuae paccenBaloiiei JHH3LL:

D<0 — F= 1 >0,
R op D
= = <
r =3 1
Xop ayua, MpOIIe/IIero JMH3Y MO/ MPOU3BOIBHBIM YIJIOM
K eé IVJIaBHOMH ONTHYeCcKoH ocH. IlocTpoeHHe H300paKeHHUH
TOYKH M OTpe3Kka NpsAMOH B  COOHpAwIMX U

pacceMBAKIHUX JIHH3aX U HX CHCTeMax

3.6.9

doToanmapaT KakK ONTHYeCKHH 1mipubop. I[71as xak
OoInTHYecKas cHcTeMa

3.6.

HHTepdepeHius  cBeta. KorepeHTHBIE  HCTOYHHKH.
VernoBus HaO/MWIeHUs MaKCHMyMOB U MHHHMYMOEB B
HHTep)EepeHIIMOHHOM KapTUHe OT /[ABYX CHH}a3HBIX
KOrepeHTHBIX HCTOUHHUKOB!

a

y
MAaKCIIMYMBI — A=2m?, M=0,E\ ;23 ...

-

S
MITHIIMYMBI — A=(2m+l):, m=0,+1,+2 +3 .

3.6.11

Judpaxmus ceera. JAudpaknmoHHasg peléTrka. YejIoBHe
HabI0jeHUs IVIaBHBIX MAaKCHMYMOB IIpH HOPMaJIbHOM
MajleHMM MOHOXPOMATHYeCKOro CBeTa C JUIHHOM BOJIHBI A
Ha pelnéTKy ¢ IIeproaoMm d:

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

3.6.12

Jlucriepcusi cBeTa

KBAHTOBAS ®H3HKA

4.1

KOPIIYCKVJIAPHO-BOJTHOBOH AVAJIN3M

4.1.1

I'mnoresa M. ILiaHKa 0 KBaHTax. PopmyJia [linanka: E = hv

4.1.2

doToHBI. IHeprus ¢poToHa: E = hv = ’—;(—: =pc.

E_hv_h

Hmrtyiibe doToHA: p = Sy

4.1.3

doToadpdexT. OnbITH! AL CTo1eTOoBa. 3aKOHBI doToadpdeKTa

VpasHeHHe JHHIITeHHA 19 poToaddexTa:
Egorona = ABBIX0JA + Eanumax, h
c

{iof
1€ , Eporona = hv = —, Apuxoma = hvxp e v
A Axp

&,
MV~ max
Exvymax = 9 = eUsan

4.1.5

JlaBJjleHHe CBeTa.

JaBiienue cBeTa Ha IIOJTHOCTEBIO OTPasKaloIIyIo
IIOBEPXHOCTH H Ha TIOJHOCTHIO TIOIJIOIIAIOIIY IO
II0OBepPXHOCThE

4.2

PU3HKA ATOMA

4.2.1

HJ’IBHETapHaS{ MOJieJIb dTOMAa

4.2.2

TocTynaTel Bopa. U3ayueHue W MomioieHHe GOTOHOB IIpHU
TIepexoje aToMa ¢ OTHOTO YPOBHS dHePTHH Ha JAPyTOo:

hvmn = }hc = IEn —Eml

4.2.3

JInHeHyaThIe CIIeKTPEL
CrieKTp ypOBHeH aHepruy aToMa BO0po/ia:
_—13,63B

E,= 5

2 n=1,2.3, ..
n*




4.3

®U3NKA ATOMHOTO S/[PA

4.3.1

HykioHHas Mozens saapa [eiisen6epra — IBaHeHKo. 3apsiy
saapa. MaccoBoe UHCI0 sapa. M30TOIIbI

4.3.2

Pafii0aKTUBHOCTb.
Anbda-pacnar;

‘%X—)AZ_“;Y + gHe
bera-pacmap.
J/IeKTPOHHBIN B-pacraz;

A A 0., ~
7 X—=>7,Y+ je+v,

[To3sUTPOHHBIN B-pacna:

%X—)ZJ:Y + 0§+ Ve

+1

raMMa-I/IBJIY‘IEHHe

4.3.3

3aKO0H paZitoaKTUBHOTIO pactaja: N(t) = Ny % ¥ .
[IlyctTh m - Macca paJHoaKTHUBHOIO BelllecTBa. Torma
m(t) = mo % 27

4.3.4

SlmepHble peakiuu. /lejleHHUe U CUHTES s/iep
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIVIAA YYEHUKA

* dusnka, 10 knace/ Msxuies .5, byxosues b.b..Corckuii H.H noa penakumeii
ITapdentrenoii H.A., AkunonepHoe obuiectso «M3aarenscTso

«IIpocBemenne»,2024.

METOJUYECKUE MATEPHUAJIBI JIJISA YUUTEJIA

. ®enepanbHblii rocy1apcTBeHHbII 00pa3oBaTe/IbHBIH CTaAHAAPT CPEIHEro

(noanoro) obmero obpasosanns. Crapias mkona. 10-11 knaccsl. - YrBepkieH

npukazom Ne 413 MunoGpnaykn Poccun.

Msikuwes I'.5. u ap. ®usuka. 10 kiace. Yuebuuk. - M.: Tlpocsenienne, 2024.

3. Peaamszauus o0pa3zoBareabHbLIX NPOrPAMM eCTECTBEHHOHAYYHOMH 1
TEXHOJI0THYeCKOil Hanpasjaennocreii no Guinke ¢ HCNOAbL30BAHHEM
obopynosanus uentpa « TOUKA POCTA»7-11 kaacest/Munucreperso
npocsewmenus Poceniickoii ®exepaunn/,2025r.

4. Tlapdentnesa H.A. Coopuuk 3ana4 no ¢pusuke. 10-11 knaccer. — M.:
IMpoceemenue, — 2024.

5. Ilunos B.®. Ioypounoe mianuposanue no ¢usuke. 10-11 knaccel. [Nocobue s
yuureneii obueobpasosar. opranusauuii. - M.: [Ipocsemenne, 2023.

6. Mapon A.E., Mapon E.A. ®usuka 10 k. /Innakrnyeckue marepuanst.- M.: Jlpoda,
2023

7. Mapon E.A. ®u3uka. 10 k1. OnopHelie KOHCIEKTHI H pa3HOYPOBHEBbIC 3a/1aHHS .-
CII6.: OO0 «Bukropus mmoc», 2025.

8. Crannaprel Broporo mnokosenus. [Ipumepnbie nporpamMmbl 1no  ydeGHbIM
npeameram. ®usuka 10 — 11 knacesl. — M.: «IIpocsemenner, 2023.

9. Cranpaprtel Broporo mnokosieHus. [lpumepnas  ocHosHas oOpaszoBartenbHas
nporpamma oGpasosaresibHOro yupexkaenus. Ocnosnas mkona.— M.: ITpocsemenue, 2023.

10. PoimkeBny ALTT. Coopuuk 3aaau no ¢pusuke. 10 — 11 knace. — M.: Jlpoda, 2024.

!‘\)

HOU®POBBIE OBPA3SOBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU HHTEPHET

HH®POBBIE OBPA30BATEJIbBHBIE PECYPCBHI H PECYPCbI CETH
HUHTEPHET

1. www.uchportal.ru -yuurensckuii noprai

2. http://markx.narod.ru/pic/ - pusnka B mkoe.

3. http:/festival. | september.ru/articles/ - ¢pecTuBanb negarorHyeckux HiacH
«OTKpPBITBIH YPOK».

4. http://www.fizika.ru/ - caiit juis yuureneii (pU3MKH H HX YYCHHKOB.

5. http :// school - collection . edu . ru/ - eaunas komnekuus L{OPos.

6. http://www.physics.ru/ - MaTepuassi 1o Qpusnke.
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