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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no ¢u3uKe Ha ypOBHE CpeAHEro oOImero odopa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHHWHA M TPeOOBAHUU K pe3ylbTaTaMm
OCBOCHHS OCHOBHOW 0OpasoBarenbHOW mporpammsl, npeactaBieHHbIx B @I'OC COO, a Takke ¢ yuéroMm (emepanbHOl pabodeld mporpaMMbl
BocnuTanuss ¥ KoHuenuuu mnpenogaBanusi ydyeOHoro mnpeamera «®Pusuka» B o0pa3oBaTelbHBIX opranuzanusx Poccuiickoit denepauuu,
peann3yoIuX OCHOBHBIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

[Iporpamma mo ¢u3uke ompenenseT o0sf3aTeNbHOE MPEAMETHOE COJEp)KaHUE, YCTAaHABIMBACT PEKOMEHIYEMYIO IOCIIEIOBATEIbHOCTD
M3YYCHHS] TEM U pa3/ielioB YYeOHOro mpeaMera ¢ y4E€TOM MEXMIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro mpoiiecca,
BO3pAaCTHBIX 0COOEHHOCTEH oOyuaromuxcs. [IporpamMma mo ¢gusuke Aaét mpeacTaBlieHUE O LIETSAX, COAEP)KaHUU, OOIIel cTpaTerud oO0ydyeHus,
BOCIIUTAHMSI U Pa3BUTHUS O0YUAIOIIUXCS CPEACTBAMU y4eOHOTo peamera « Pu3uka» Ha yriayOolEHHOM YpOBHE.

Wzydenne kypca ¢(usuku yriryOn€HHOTO YpPOBHsS TO3BOJSET pealM30BaTh 3a7add MpO(EecCHOHATLHOW OPHEHTAIMW, HANpaBJICHO Ha
CO3/IaHUE YCIIOBUH JIs MIPOSIBICHUSI CBOMX WHTEIUIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaKIbIM 00YyYaroIUMCs, KOTOPbIe HEOOXOAUMBI ISt
MPOJOJKEHHs] 00pa3oBaHUs B OpraHU3alUsX MNpoecCHOHAIBHOrO O0Opa3oBaHMs MO PA3NUYHBIM (DU3UKO-TEXHUYECKUM M HMHKEHEPHBIM
CHELMAIbHOCTSIM.

B mporpammMe 1o ¢usuke onpenenstoTcs MIaHupyeMble pe3ysibTaThl OCBOCHUS Kypca (PU3MKU Ha YPOBHE CPEAHEro OOLIEro 00pa3oBaHUS:
JTUYHOCTHBIC, METANpEeMETHbIE, TpeMETHbIE (Ha YriIyOnéHHOM ypoBHE). HaydHO-MeTo10I0THYecKoil OCHOBOM AMisi pa3pabOTKH TpeOOBaHUN K
JTUYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3yJibTaTaM 00ydaroluXcs, OCBOMBIIUX MPOrpaMMy MO (U3HKE Ha YPOBHE CPEIHEro OO0IIero
oOpa3oBaHMs Ha yriayOJIEHHOM YPOBHE, SIBISIETCS] CHCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

[IporpamMma no pu3suke BKIIOYAET:

TUTAHUPYEMbIe pe3yIbTaThl OCBOCHHS Kypca (U3UKH Ha YIIyOJIEHHOM YPOBHE, B TOM YHCIIE TIPEIMETHBIC Pe3yIbTaThl IO TOJaM O0yUYEHHUS;

cofiep;kanue yuyeOHoro npeamera « Ou3uka» mo rogam 00ydeHus..

[Iporpamma mo pu3HMKe UMEET MPUMEPHBIN XapaKTep U MOXKET OBITh MCIOJIb30BaHA YUUTEISIMU (DU3UKH JUTsI COCTABIICHUS CBOMX pabOdmMx
porpamm.

[IporpamMma mo ¢u3uKe HE CKOBHIBAET TBOPUYECKYIO WHUIIMATHBY YUYHTENEH M MPEIOCTABISET BOZMOKHOCTH I pEATU3AINH Pa3IUuIHBIX
METOJIMYECKUX MOAXO0/IOB K MPEMOAaBaHUI0 (PU3UKU HA YIIIYOIEHHOM YPOBHE TMPU YCIOBUHM COXpAaHEHUS 0053aTeIbHON YacTH COJIEpKaHus Kypca.

®du3nka Kak Hayka o HauOoiyiee OOIIMX 3aKOHAaX MPHUPOJIbI, BHICTyMAas B KauecTBE Y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIN
BKJIaJ] B CUCTeMY 3HaHUU 00 okpyxkaromeM mupe. lIkonpHBI Kypc GU3MKH — CHCTEMOOOPA3yrOMIMNA AJii €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, MMOCKOJIbKY (PH3UYECKIE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMHEH, Ononoruei, puzndeckoii reorpadueii u
acTpoHoMuei. Mcnonp3oBaHWE W aKTUBHOE MPHMEHEHHE (PU3MYECKHX 3HAHUU OMPENeTHIIO XapakTep U OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cepe SHEPreTHKHU, TPaHCIIOPTa, OCBOEHHUSI KOCMOCA, MTOJTyUYEHHUsI HOBBIX MaTepUaliOB C 3aJJaHHBIMU CBOMCTBaMU. 3yuenue Gpuzuku



BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aronierocs, B popMUpOBaHUE YMEHUN IPUMEHSATh HAyYHBIN
MCTO/ MMO3HAHUS IIPHU BBINTOJIHCHUN UMHA y‘-Ie6HbIX PICCJIGIIOBaHI/IfI.

B ocHOBY Kypca (u3uku Ha ypOBHE CpEIHEro o0Iero oopa3oBaHus MONOKEH PSAA WAEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPHHLIUIIBI
€ro MOCTPOCHHUSI.

Hoen yenocmuocmu. B coOOTBETCTBUU € HEH KypC SIBISIETCA JIOTUYECKU 3aBEPIIEHHBIM, OH COJAECPKUT MaTepuall U3 BCeX pa3lenoB (GUUKH,
BKJIIOYAET KaK BOMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn zenepanuzayuu. B cCOOTBETCTBUU C HEW Marepuall Kypca (DUM3HKU OOBEIMHEH BOKPYT (M3MUYECKUX TeopHuil. Bemymmm B Kypce
sBigeTcss GOPMUPOBAHUE MTPEJICTABICHHUI O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoen zymanumapusayuu. EE peanusanus npeanonaraeT MCMOJIb30BaHUE T'YMAaHUTAPHOTO MOTEHIHMANA (U3HMUECKON HAyKH, OCMBICICHUE
CBs3U PA3BUTHA (i)I/IBI/IKI/I C pa3BUTUCM O6III€CTBa, a TaKy)K€ C MUPOBO33PCHUYCCKMMHU, HPABCTBCHHBIMU U 5KOJIOTHYCCKUMU HpO6JI€MaMI/I.

Hoesa npuxknaonoii nanpaenennocmu. Kypc Gusnku yriryOIEHHOTO ypOBHS MPEIOIaracT 3HaKOMCTBO C IIMPOKUM KPYT'OM TEXHHUECKUX U
TEXHOJIOTUYECKHX MPUIOKEHUI U3yUYeHHBIX TeOpUil U 3aKOHOB. [Ipu 3TOM paccMaTpuBarOTCS Ha YpOBHE OOIIMX MPEICTaBICHHUI U COBPEMEHHBIE
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHUH.

Hoea 3Konocuzayuu peanusyercs IOCPEACTBOM BBEIEHHUS DJJIEMEHTOB COJEP)KAHUS, IOCBSIIEHHBIX HKOJIOTMYECKUM IIpodiieMam
COBPCMCHHOCTH, KOTOPBIC CBA3aHbI C Pa3BUTUCM TCXHUKU U TCXHOJ’IOFHfI, a TaKXKeE O6Cy}KI[€HI/I$[ np06neM paloOHaJIbHOI'O MPUPOAO0IOJIb30BaAHUSA U
HKOJIOTHYECKOM 6€301MacHOCTH.

OcBoeHnne coaepxkaHus MPOrpaMMbl MO (U3MKE JIOJHKHO OBITh MOCTPOEHO Ha MPUHIUIAX CHCTEMHO-AEATENIbHOCTHOro mozaxona. s
(GU3MKY peanu3anus dTUX IPUHIIUIIOB Oa3upyeTcsl Ha UCIOIb30BAaHUHM CAMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK MMOCTOSHHO JIEHCTBYIOIIETO (akTopa
yueOHoro mnpouecca. [1ist yriayO6inEHHOrO YpOBHSI — 3TO CUCTEMA CaMOCTOSTEIBHOIO YYEHHUECKOTI0 SKCIIEPUMEHTA, BKJIFOYAOIIEro (pOHTAIbHbBIE
yUYEHUYECKHUE OIBITHl NMPU U3YYEHHH HOBOTO MaTepuana, jJabopaTopHble paOdOThl M paboOThl mpakTukyma. [Ipu 3TOM BO3MOXKHBI ABa crocoba
peanuzanuu (GU3NUECKOro MpakTHUKyma. B mepBoMm ciyuyae mpakTukyM mpoBoauTcs 6o B koHre 10 m 11 kmaccos, mubo mocie mepBoro u
BTOPOTO MOJTYTOANI B KaXKIOM M3 dTUX KJaccoB. BTopoit croco0 — 310 uHTerpanusi paboT MpakTUKyMa B CUCTEMY JIA0OPaTOPHBIX paboT, KOTOPHIE
MIPOBOASATCS B Mpoliecce n3ydeHus pasaena (temsl). [Ipu 3Tom noj pabotaMu mpakTUKyMa MOHUMAETCsl CaMOCTOSTENIbHOE HCCIIEIOBaHUE, KOTOPOE
MIPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUa O€3 MOIIaroBoi HHCTPYKIIMH.

B nmporpamme mo ¢usuke cucreMa yueHHYeCKOro SKCIEPUMEHTa, J1a00paTOPHBIX pabOT U MPAKTHUKyMa MPEACTaBIeHa eIUHBIM MEPEUHEM.
Boe16op TemaTuku Ui 3TUX BUJOB YYEHHYECKHX MPAKTUYECKUX pabOT OCYIIECTBISETCS y4aCTHHKaMH 00pa3oBaTeNbHOTO Ipolecca UCXOAs U3
0COOEHHOCTEH MOYpPOYHOTO TUTAHMPOBAHUS U OCHAIIeHHs KaOuHeTa ¢usuku. [Ipu sToM obecrieunBaeTcsi oBiajeHne 00yJaronUMUCS YMEHUSIMHA
MPOBOANTH TPsIMbIE M KOCBEHHBIE W3MEpPEHUS, HCCIECIOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U TOCTAHOBKY OIBITOB MO MPOBEpKE
IIPEIIOKEHHBIX TUIIOTES.

Bbonbiioe BHUMaHue ynensieTcs pelieHHIo pacu€THBIX UM KauyecTBEHHBIX 3ajad. [Ipu 3ToM [UIsi pacu€THBIX 3aJad MPUOPUTETOM SIBIISIFOTCS
3aJlauM ¢ SIBHO 33JaHHOM M HESBHO 33aJJaHHOW (PU3MUECKON MOJENbI0, MO3BOISIONINE MIPUMEHITh U3YUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak U3



OJIHOTO pa3jena Kypca, TaK U UHTErpupys MpUMEHEHHEe 3HaHUM U3 pa3HbIX pa3zesioB. [[1s KadeCTBEHHBIX 3aJa4 MPUOPUTETOM SBIISIOTCS 3aaHUS
Ha 00BsICHEHUE/TIPEICKa3aHne MTPOTEKaHUs (PU3UIECKUX SBICHUH U MPOIIECCOB B OKPYXKAIOIICH KU3HH, TPEOYyIOIIHe BIOOpa GU3NISCKON MOCIN
JUIS CUTYalluY IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuaabHO-TEXHUYECKOMY OOECHEUYeHHI0 YydeOHOTo mporecca Kypc (HHU3UKH
yriayOaEHHOTO YPOBHS HAa YPOBHE CpEeHEro oOuiero o0pa3oBaHus JOHKEH M3ydaTbCs B YCIOBHUSAX IpeaMeTHoro kabunera. B kaOunere gusuku
JOJDKHO OBITH HEOOXoauMoe J1aboparopHoe 00OpyIOBaHME AJISi BBIMOJHEHHMS YKA3aHHBIX B IporpamMme 1o (U3MKe yYCHHYECKHX OIIbITOB,
nabopaTopHBIX paboT u paboT MPaKTUKyMa, a TAKKEe JEMOHCTPAllMOHHOE 000pyI0BaHUE.

JlemoHCcTpannoHHOe 00OpyAoBaHuE (QOPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM MHUHHUMAJIbHOW JOCTATOYHOCTH M 0OOecreduBaeT
MIOCTAHOBKY IIE€PEUMCIICHHBIX B MporpaMMe Mo (U3MKEe KIIOUEBBIX IEMOHCTpAIMil A HCCIEeIOBAHUS H3Y4aeMbIX SIBJICHHM M IPOIECCOB,
AMIUPHUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMCHCHHH.

JIaGoparopHoe 060pymOBaHHE I YUCHHUECKUX MPAKTUYECKUX PadOT (OPMHUPYETCS B BU/IE TEMATUIECKUX KOMIUIEKTOB U 00eCTIeunBaeTCs
B pacué€Te OJHOr0 KOMIUIEKTa Ha JABYX oOydwaromuxcs. TeMaTnyeckue KOMILIEKTHI Ja00paToOpHOro 000pyI0BaHUS TOJKHBI OBITH TOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUN AHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKe KOMIIBIOTEPHBIX HM3MEPUTEIBHBIX CHCTEM B BHJAE LU(POBBIX
nabopaTopuil.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

(dbopMUpOBaHHE UHTEpPECA U CTPEMIICHHUSI 00YUAIONINXCA K HAYYHOMY U3YYECHUIO IPUPOJIbI, Pa3BUTHE UX UHTEIIEKTYaTbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUNA O HAYYHOM METO/I€ MO3HAaHUS U (OPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOILIEHHUS K OKPYKAIOLIUM SIBIICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHUSI MaTepuu U (QyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dbopMupoBaHHE YMEHHI O0BACHATH SBIECHUS C UCIIOJIb30BaHUEM (DM3MUECKUX 3HAHUN M HAYYHBIX TOKA3aTENbCTB;

(dhopMupOBaHHE MIPEICTABICHHUI O PO (PU3HUKH TSl Pa3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPENICTABICHUNA O BO3MOXHBIX cepax Oymymeld mpodecCHOHATBHON AESITEIBbHOCTH, CBA3aHHBIX C (PU3MKOM, MOATOTOBKA K
nanpHeneMy oOy4eHHUIo B 3TOM HaIlpaBJICHUH.

JlocTikeHue ITHX 1ieNieil obecreunBaeTcs peleHneM CIeIyoIX 3aau B mpoliecce U3yueHHs Kypca (U3MKHM Ha YPOBHE CPEIHEro 00Iero
o0pa3oBaHMs:

MpUOOpETEeHNEe CUCTEMbl 3HAHUNH 00 OO0ImUX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO
(GU3HKY, JJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U AJIEMEHTHI acTPO(U3HUKY;

dbopMUpOBaHHE YMEHUH TPHUMEHATH TEOPETUYECKUE 3HaHUs ISl OOBSICHEHHS (U3NYECKUX SBICHUNW B TPUPOJE W JUIS TPUHSATHUS
MPAKTUYECKHUX PEIICHUI B OBCEAHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUs PAa3IMYHBIX 33Jay C SBHO 3a/laHHOM (PU3MUecKoW MOJenblo, 3ajad, MoApa3yMeBalOIIUX CaMOCTOATEIbHOE
co3anue (U3NYecKoil MOJIeNu, aIeKBaTHON YCIOBHSM 33/1a4H, B TOM YHKCJIE 3a/1a4 MH)KEHEPHOTO XapaKTepa;



[OHMMaHHE (U3UYECKUX OCHOB M IPUHIMIIOB JEHCTBUS TEXHUYECKMX YCTPOHCTB M TEXHOJIOTMYECKUX IIPOLIECCOB, MX BIMSIHHUA Ha
OKPY’KalOLIyIO Cpeay;

OBJIQ/ICHUE METOAAMU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3MUYECKUX SKCIEPUMEHTOB, aHAIM3a M HHTEPIPETALUU
uHGpOpMalKH, OIPEAEICHHUs JOCTOBEPHOCTH OJIYYEHHOT'0 Pe3yJIbTaTa;

CO3JlaHM€ yCIOBUH AJIS pa3BUTUS YMEHHUH IPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOH 1€ TEIbHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCHOHABHOMN IeATEIPHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootBerctBum ¢ tpedoBanmsimu PI'OC COO yraoyOnéHHBIA ypoBeHb M3y4eHHUs ydeOHOro mpeamera «®Dusnka» Ha ypOBHE CpPEIHEro
ob1iero obpa3zoBaHMs BbIOMpaeTcs 00y4yaroIIMMUCS, IUIAHUPYIOIIMMU MPOJOKEHHE 00pa30BaHUs MO CHELHUATBHOCTIM (PU3UKO-TEXHUYECKOTO
npodus.

Ha n3yuenue ¢puzuku (yriiyoaéHHbIA ypOBEHb) HAa YpPOBHE cpeiHero ooduero oopasosanus orsoaurcs 340 yacos: B 10 kinacce — 170 yacos
(5 gacoB B Heaeno0), B 11 knacce — 170 yacoB (5 4acoB B HENETIO).

[Ipeuiaraemslii B mporpamme 1o (Gusuke nepedeHsb J1adopaTOpHbIX U MPAKTUUYECKUX padoT SBISETCS PEKOMEHIOBAHHBIM, YUUTENb JeaeT
BbIOOp MpoBeIeHHsI 1a00paTOPHBIX PA0OT U OMBITOB C YYETOM MHAWBUIYaIbHBIX 0COOEHHOCTEH 00yUarOImMXCsL.



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Pasnen 1. HayuHblii MeTOJ MO3HAHMS NPUPOABI.

®dusuka — (yHIaMeHTanbHas Hayka o npupone. HayuHelii MeTox MO3HaHMS U METOAbI
ucciieIoBaHus (PU3NYECKUX SIBIICHUH.

DKCIIepUMEHT U TeOpus B Mpolecce Mo3HaHus Npupoabl. HabmrogeHne u sKCriepuMenT B
dusuke.

Crioco0bl u3MepeHus (PU3NYECKUX BEJIUYMH (QHAJIOTOBbIE U LU(PPOBBIE U3MEPUTEIbHBIC
IpUOOPHI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[Torpemnoctu u3MepeHuil pusnuecKkux BeIuYrH (a0COTIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (U3NYECKUX SBICHUNA M MPOLECCOB (MaTepuanbHas TOYKA, aOCOIIOTHO
TBEPJIOE TEJI0, UJeaIbHAasl )KUAKOCTh, UJICANIbHBIN T'a3, ToueuHbld 3apsn). ['unoresa. dusnueckuii
3aKOH, TPAHUIIBI €T0 IPUMEHUMOCTH. DU3nyecKas TEOpHUs.

Ponp m Mmecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAayyHOW KapTHUHBI MHpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKmuKym.

M3mepeHue Cuiibl TOKAa M HaNpsDKEHUS B LENM IOCTOSHHOIO TOKa IPH IOMOILU
AQHAJIOTOBBIX M U(POBBIX H3MEPUTEIHHBIX TPHOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueii no ¢usuke. Ilpumepsr n3mepeHus: GU3NIECKUX
BEJIMYMH IIPHA TOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABM)KEeHHE. (OTHOCHUTEIBHOCTh MEXaHMUYECKOro ABMkeHus. Cucrtema
OTCYETA.

[Tpsmas u oOpaTHas 3a1a4l MEXaHUKH.

Panuyc-BekTop MaTepuanbHOM TOUYKM, €ro IMPOEKIUH Ha OCH CHCTEMbl KOOpPJIUHAT.
Tpaexropus.

[Tepememnienue, CKOpOCTh (CpeAHssl CKOPOCTb, MIHOBEHHAas CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, MX NPOEKIMH Ha OCH CHCTEMBI KOOpAHHAT. CloKeHUE NepeMEeleHU U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHMSI U IIYyTH MaTEpUAIbHOM TOUKU OT BPEMEHH U MX TpapuKH.

CBobosHOe majeHue. YCKOpeHHe CBOOOJHOro mnajaeHus. J[BukeHue Tena, OpOIIEHHOTIO
MOJ1 YIJI0M K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH U YCKOPEHHSI MaT€pUaAIbHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeiiHoe 1BUKeHUE. [[BrkeHNE MaTepUaIbHON TOYKHU IO OKPY>KHOCTH. YTJIOBas U
auHelHas ckopocTb. Ilepmon u wacrora obOpamenus. LlenTpocTpemutenbHoe (HOpMaiIbHOE),
KacaTeslbHOE (TaHTCeHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHuuyeckue YCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHl: CIHAOMETp, JABHKEHHE
CHaps/I0B, LIETIHBIE, IeCTepEHYAThIe U PeMEHHBIE NTepelaun, CKOPOCTHBIE JTU(THI.

Hemoncmpayuu.

Monenb cucteMbl 0TCUETa, MIUTIOCTPALUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUSI.

CrocoOBI NCCIIENOBAHNS IBUKECHUN.

Nnmroctpanys NpeaeabHoro nNepexoaa i N3BMEpeHNe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM IIPOCTPAHCTBE.



HaOnronenue nBuxkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampasnenne ckopocTy Npyu ABUKEHUU 10 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTel, TPAeKTOPU, CKOPOCTEW IBMKEHHUS OJHOTO M TOI'O K€ Tella B Pa3HBIX
CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBUKEHMUS C LIEJIBIO ONPEEIICHUS MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUsT TIIpU MNPSMOJIMHEHHOM DPABHOYCKOPEHHOM ABW)KCHHH II0
HAKJIOHHOM INIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY IIyTH OT BPEMEHU IIPH PAaBHOYCKOPEHHOM JBH)KEHHUU.

N3mepenue yckopeHusi cBOOOIHOTO MajieHus (PEKOMEHI0BAaHO MCIOIb30BaHUE IHU(PPOBOI
nabopaTopun).

N3yuenune nBUKEHUS Tea, OpPOLIEHHOIO rOpu30HTaIbHO. [IpoBepka runoressl 0 NpsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY JAIBHOCTBIO TI0JIETA U HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenune nBUKEHU Teja M0 OKPYKHOCTHU € IOCTOSHHOMW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IepuoJa OOpalleHHs KOHHYECKOTO MasTHMKA OT €ro
IIapaMeTpOB.

Tema 2. /lunamuxa.

Ilepsbiit 3akoH Hprorona. MHepunanbHbie cucteMsl oTcuéTa. [IpruHIMI OTHOCHTEIBHOCTH
[Nanunes. HemnepruanbHble cucTeMbl 0TCUETa (OINpeiesieHue, IPUMEpBI).

Macca tena. Cuna. [IpuHuun cyneprno3uuuu cuml.

Bropoii 3akoH HeroToHA 117151 MaTepUAIBHON TOYKH.

Tperunii 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh I'PABUTALIMOHHON 1 MHEPTHON MacCCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOrO TaJeHHsi OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI W OT reorpaduyeckoil MmupoThl. J[BHKeHHE HEOECHBIX Tel W HX
cnyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec tena, IBHKYIIErocsi C yCKOPEHHEM.

Cuna Ttpennsa. Cyxoe TpeHue. Cuna TpeHUS CKOJIBKEHUS W CWIA TPEHMSI ITOKOSL.
Koadpouuuent tpenus. Cuiia conpoTUBIEHUS NMPU ABMXKEHUU Tella B JKMJIKOCTH WM Trase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO ABUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHnyeckue yCTpOWCTBA M TEXHOJIOTMUYECKHE IPOLECCHI: MOAIINIHUKH, IBUKCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnroneHnue 1BUKEHUS Te B UHEPLUAIbHBIX M HEMHEPIIMATbHBIX CUCTEMAaX OTCYETA.

ITpyHIMII OTHOCUTEIIBHOCTH.

Kauenne AByX IWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIBHO HEMHEPIIUAIIBHOW CHCTEMBI OTCUETA.

CpaBHeHuE paBHOAECHCTBYIOLIEN IPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI Tela
Ha €r0 YCKOPEHNE B MHEPLIUAIBLHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHMKAIOIINX B PE3YJITATE B3aUMOACHCTBUS TEI.

N3MepeHne mace 1o B3auMOJICHCTBHUIO.

HesecomocTts.

Bec Tena npu yckopeHHOM NOAbEME U NaJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.



CpaBHEeHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.

W3mepenune paBHOJCHCTBYIOIIEH CHUJI TP JBMYKEHUHU OpyCKa 110 HAKIIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCHMOCTH BPEMEHHM JBMKEHHsSI OpycKa IO HAKJIOHHOU
IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B INPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydenue qBUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit O6JIoK.

Hzmepenne koddduirienTa TpeHus Mo BeIWYHHE YTIoBOro Kodd¢uirueHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka 1O HAKJIOHHOW IUIOCKOCTH C  TEPEMEHHBIM
K03 PUIMEHTOM TpEHUS.

N3yueHue nBUXKEHUS rpy3a HAa BaJly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTesbHOE JIBUYKEHUE TBEPJOTO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

VYcioBus paBHOBECHUS TBEPIOTO TEIA.

VYcroitunBoe, HEYCTOMYHMBOE, O€3pa3InYHOE PABHOBECHE.

TexHuuecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: KPOHLITEHH, CTPOUTEIbHBIN
KpaH, peléryaTble KOHCTPYKLIMH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeEJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHye KpOHIITERHOB U PACYET CUIT YIIPYTOCTH.

N3yuyeHnue yCTOWYMBOCTU TBEPAOIO T€Jla, UMEIOLIETO IJIOMIAb OIIOPHI.

Tema 4. 3akonvl cCOXpanHeHun 6 MeEXAHUKe.

HNMItyneCc MaTepUaIbHOW TOYKH, CUCTEMBI MAaTEpHANBHBIX TOYeK. L[eHTp macc cucremsbl
MaTepHalbHBIX TOYEK. Teopema 0 JBHKEHHUH LIEHTpa Macc.

Hmnynibe CHIIbI M N3MEHEHHE UMITYJIbCa TeNa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MoMeHT umMmIynbca MaTepuanbHOM TOukM. [IpencTtaBieHuME O COXpaHEHHH MOMEHTa
MMITyJIbCa B IEHTPAJIbHBIX MOJISAX.

PaGoTa cunbl Ha MaJOM M Ha KOHEYHOM NepemenieHuH. ['paduyeckoe mpejacraBieHue
paboTHI CHUJIBI.

MOUIHOCTh CHJIBL.

Kunernueckast sHeprus marepuaibHOi Touku. Teopema 00 HM3MEHEHHM KWHETHYECKOMH
SHEPrUM MAaTEPUAILHON TOUKH.

[loTeHumanbHple U HEMOTEHUMANbHbIe cWibl. [loTeHnmanbHas 3Heprus. lloreHnuanbHas
SHEprus ynpyro aegopmMupoBaHHOW NpykHUHBI. [loTeHIMaNbHAs HEpPrHsl Tela B OJHOPOAHOM
rpaBUTAllMOHHOM Mose. [loTeHuanpHas sHeprus Tena B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHyTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KocMUYecKasi CKOPOCTb.



CBs3b pabOTHI HEMOTEHIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW 3HEPrHH CHUCTEMbI
TeJ. 3aKOH COXPaHEHMSI MEXaHUUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymm s uAcalbHOW JKUIKOCTHM KakK CIIEJCTBUE 3aKOHA COXPAHECHUS
MEXaHUYECKOIN SHEPTUu.

TexHuueckue yCTpONCTBA U TEXHOJOTMYECKHE MPOILIECCHl: JBU)KEHHUE PAKET, BOJIOMET,
KONEp, MPYKUHHBIN MUCTOJIET, THPOCKOII, (PUTYPHOE KaTaHWE Ha KOHBbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

W3mepeHre MOIHOCTH CHUJIBI.

H3meHeHune 3Hepruu Teia Mpu COBEPILIEHUU pabOThI.

B3anmuble npeBpalieHuss KUHETHYECKOW W MOTEHIMAIbHOW YHEPTHil MpU JACHCTBUM HaA
TEJIO0 CUJIBI TSDKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUu IPU CBOOOHOM I1aJICHHUU.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKkmukKym.

N3mepenne ummyJsibea Tena no TOpMO3HOMY Iy TH.

V3mepeHune CHUITBI TATH, CKOPOCTH MOJISIH AJICKTPOMOOUIISI I MOIITHOCTH CHJIBI TSITH.

CpaBHEHHE U3MEHEHHS UIMITYJIbCA T€JIa C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUsl UMITyJIbCa MPU YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KWNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS TIOTEHITUAIBHON SHEPTUU TIPYKUHBI C paOOTOM CHUIIBI TPEHUS.

Ornpenenenne padoThl CHUIIBI TPEHUS IIPU IBHXKEHUU TEJ1a TI0 HAKJIOHHOM TIOCKOCTH.

Paznen 3. Moaekyasipaasi Qu3uKa 1 TePMOAUHAMMKA.

Tema 1. Ocnosbt MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcHoBHbBIE TMOJIOKEHUS MOJeKyJsspHO-kuHeTnyecko Teopun (MKT), ux omnbiTHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBrkeHHe. XapakTep IBWKEHUS M B3aUMOJICUCTBUS
YacTuIl BemecTBa. Moaenu CTpOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U 00BICHEHUE CBONCTB
BellleCTBA Ha OCHOBE OSTUX Mojenell. Macca u pasmepbl Momekyn (atomoB). KomudecTBo
BemiecTBa. [locrosHunas ABorazapo.

TemoBoe paBHOBecue. TemmepaTypa u crocoObl e€ m3mepenus. lllkama TemmepaTyp
Lenbcus.

Mopenbs uaeanbHOro ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHU: YACTHUIIBI Ta3a
JBIDKYTCSI XaOTUYECKH U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

['a3zoBbie 3akoHbl. YpaBHeHHe MenpaeneeBa—Knaneiipona. AOcomtoTHas Temmeparypa
(mkanma temmneparyp KensBuna). 3akon JlanmpTona. M3omporecchl B HOealbHOM rase C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe mpencTaBieHe U30IMPOILIECCOB: U30TepMa,
n30x0pa, u3ooapa.

CBa3b MEXKIy JaBJICHHEM M CPEIHEHM KHHETHYECKOW »JHEpPruer MOCTyNaTeIbHOTO
TEIUIOBOTO JIBMKEHHUS MOJIEKYJT HAEaJbHOr0 Ta3a (OCHOBHOE YpPaBHEHHE MOJEKYIISIPHO-
KMHETUYECKON TEOPUU UACAIbHOTO ra3a).

CBsi3p  aOCONMIOTHOM  TeMmepaTypsl TEPMOJMHAMHYECKOM CHCTEMBI CO  CpeaHei
KHHETHYECKOW SHEPrUeil MOCTyNnaTeIbHOTO TETIOBOTO ABMKEHHUS €€ YaCTHII.

TexHUYecKUE YCTPOICTBA U TEXHOJIOTUYECKHE TMPOIECCH: TEePMOMETp, Oapomerp,
MOJIy4YeHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.



Mopenn nBUKEHNS YaCTHUI] BEIECTBA.

Mopnens OpOYHOBCKOTO IBHIKEHUSI.

Buneoponuk ¢ 3anmuchio peaibHOr0 OPOYHOBCKOTO IBUKECHHUS.

Huddysus xuakocTei.

Mogpens onbiTa lllTepHa.

IIpuTsxeHue MOJIEKyI.

Mopnenu KpUCTaUIMYECKUX PEMIETOK.

Habmronienue u ncciaenoBaHue U30MPOLIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue npoliecca yCTaHOBIEHUS TEIIOBOTO PaBHOBECHS IIPU TEIJIO0OMEHE MEXAY
ropsiuei U X0JOJAHOU BOJOM.

H3ydyeHne W30TEpPMUYECKOro TMpoiecca (pPeKOMEHIOBAHO HCIONb30BaHHe LU(POBOH
nabopaTopun).

N3ydeHue n30XopHOTo mnpouecca.

N3ydenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass  (TZ)  cucrema. 3ajmaHnre  BHENIHUX  YCJIOBUM Ui
TEPMOJMHAMUYECKOM  CUCTeMbl. BHemHume wu  BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CUCTEMbI KaK CPEIHUE 3HAUEHHUS BEIMYMH, ONMHCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nayano tepmoauHamuku. CaMonpou3BoiibHAas pesakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopenp uaeanpHOrOo raza B TEPMOJMHAMHMKE — CHUCTEMa YPAaBHEHMIl: ypaBHEHHUE
MenneneeBa—Knaneiipona U BbIpaXeHUE Uil BHYTPEHHEW 3HEpPruu. Y CIOBUS NMPUMEHUMOCTU
TOW MOJENN: HM3Kasg KOHLIEHTpalMs YacTULl, BBICOKHE TeMIepaTyphl. Bripaxenue nis
BHYTpPEHHEH 3HEPTUU OJIHOATOMHOTO HJI€aIbHOIO rasa.

KBasucratnueckne u HECTaTUYECKUE ITPOLIECCHI.

OnemeHTapHas paboTa B TepMoJIuHaMUKe. Borancienue paboThl 1o rpaduky mporecca Ha
pV-auarpamme.

Temonepenaya kak crnoco0 HW3MEHEHHsS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
cucTeMsbl 6e3 coBeplIeHns padoTel. KOHBEKIMS, TEMI0ONPOBOIHOCTD, U3TyUEHHE.

KomnuectBo Ttemnorsl. TemnoéMkocTe Tena. YaenbHas M MOJSpPHas TEIUIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér komumyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 aguadbaTHOM npoiecce.

[TepBbIif 3ak0H TepMoaMHAMUKH. BHyTpeHHss sHeprus. KomuuecTBo TemioTsl u pabdora
KaK Mepbl NU3MEHEHHsI BHYTPEHHEN PHEPIMH TEPMOJUHAMUYECKON CUCTEMBI.

BTopoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOIIECCOB: YEpe3 3aJlaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMMUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauadara.
AOGconoTHas TeMIieparypa.

Bropoii 3ak0H TepMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOILIECCOB: HEBO3MOKHO IEPEaTh
TEIJIOTY OT OoJyiee XOJIOAHOTO Tela K Oosee Harperomy 0Oe3 kommeHcaruu (Kmayswmyc).
HeoOpatumocTh NpUpOIHBIX TPOIECCOB.

[Ipunnune! aeiictBus Ternosbix MammmH. KITI.

MakcumansHoe 3nauenue KI1/1. Iukn Kapho.



DKOJIOTMYECKUE aCIEKThl MCIIOJIb30BAaHUs TEIUIOBBIX JBUrarenel. TemnoBoe 3arps3HeHue
OKPYXAaroIIEeH CpedbL.

TexHuueckue yCTpPOMCTBA U TEXHOJOTHYECKHUE MPOLECCHI: XOJOIWIbHUK, KOHAULIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOWHA, MOJYyYEHHE CBEPXHHU3KHUX
TEMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJ0B C UCIOJIB30BAHMEM TEIUIOBOIO Hacoca,
YTHIIA3AHS OMOOPTraHUIEeCKOTO TOILTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U DJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCcKOM pacIlIupEeHUH.

Bo3ayuiHoe orauso.

CpaBHeHME YJIeIbHBIX TEIIOEMKOCTEH BEIIECTB.

CriocoObl UI3MEHEHHSI BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTtHOro mpoiiecca.

KoMnbroTepHble MOAEIH TEIUIOBBIX JBUTaTENEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

Hccnenoanue aquabaTHOTo mpoiiecca.

N3ydeHue B3aMMOCBSI3M SHEPIUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPhI
KUIICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoobi.

[TapooOpa3oBanne u KoHJeHcalus. McmapeHue © KulleHUWe. YJelnbHas TeIoTa
napooOpa3oBaHusl.

Hacpiienneie u  HeHachinieHHble Tapel. KayecTBeHHas 3aBUCUMOCTH IIOTHOCTH M
JABJICHUSI HACBIIICHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJIECHUS B )KUJKOCTH.

BnaxxHocTh Bo3yxa. AOCOIOTHAS M OTHOCHUTEINbHAS BIAKHOCTD.

Tépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPOIHUS CBOMCTB KPUCTAIIIIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaaBienus. Cyonumarius.

Hedopmaruu tBEpAOro tena. Pactsokenne u cxatwe. Casur. Moayns FOnra. Tlpeaen
yOpyTrux aedopmanui.

TennoBoe pacmMpeHnue KUIKOCTEN U TBEPIBIX Te, 00BEMHOE U JUHEHHOE pacCUIUPEHHE.
AHTapMOHHM3M TEIIOBBIX KOJEOAHUN YacTHUI[ BEIIeCTBA KaK MPUYMHA TEIJIOBOTO PACHIMPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue 3HEPTUM B (Pa30BBIX Mepexoax.

YpaBHeHHE TEIUIOBOTO OasiaHca.

[ToBepxHOocTHOE HaTsKeHUE. KoadduimeHT moBepXHOCTHOTO HaTshkeHUs. KanunspHbie
ABJIEHU. [{aBleHne 110 UCKPUBIEHHOM MTOBEPXHOCTHIO xKuaKocTH. Dopmyina Jlarmaca.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE TMPOLECCHI: KUJKUE KPHUCTAJLIbI,
COBPEMEHHBIE MaTEPUAITBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne. Kunenue npu nOHWKEHHOM J1aBICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.



KannmspHsele sBIeHU.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buapl nedopmanmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomst, npaKkmuxym.

N3ydeHue 3aKkOHOMEPHOCTE UCTIAPEHUS KU AKOCTEH.

M3MmepeHue yAeabHOM TEII0Th IIJIaBICHHS JIbJA.

M3yuyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

N3mepenune abCOMIOTHOM BIaXKHOCTH BO3/1yXa M OILIEHKA MAacChl MapoOB B IIOMEILICHHUH.

N3mepenue ko3¢ puireHTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalii Pe3HHOBOTO 00paslia OT MPUIIOKEHHON K HEMY
CUJIBI.

Pa3znea 4. diekTpoguHaAMUKA.

Tema 1. Inexmpuueckoe noJe.

OnexTpuzauus Tea U e€ MposBIEHUS. DJIEKTpUUECKUil 3apsan. JIBa BHIa 3JE€KTPUUYECKUX
3apsanoB. IIpoBONHMKM, AMAIEKTPUKH U IOJYHOPOBOJAHUKH. DJIEMEHTApHBIA 3JIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs 2JIEKTPUUECKOro 3apsaa.

Bsaumopeincrtsue 3apanoB. Toueunsle 3apsabl. 3akoH Kyiona.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsoxéaaocts  anekrpudeckoro mons. [IpoOubrit 3apsan. Jluaumm HanpsokEHHOCTH
INEKTPUYECKOTO 1oJIst. OJHOPOIHOE IIEKTPUUECKOE TOJIE.

[ToTeHIManbHOCTD 3IEKTPOCTATUYECKOTO MOJA. Pa3HOCTh NOTEHLMANIOB U HAIPSKCHHUE.
[ToreHunanbHast ~ dHEprust  3apsga B JJEKTPOCTATUUYECKOM  IIOJIE. ITorennman
aNIeKTpocTaTuyeckoro mnosis. CBs3b HANpsDKEHHOCTH TMMOJIE M Pa3HOCTH TMOTEHIMANIOB IS
AIIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOIHOI0, TaK U HEOJHOPOHOTO).

[TpyHIMI CynepIIO3ULIUH DJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspKeHHOro 1Mo o0bEMy miapa. [lone paBHOMepHO 3apsHDKEHHOW OECKOHEYHOM IJIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ITUX NOJIEN U SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIM3IIeKTpUKY B JIEKTPOCTAaTUYECKOM IoJie. J(ManekTpuyeckas NpoOHUIIaeMOCTh BELIECTBA.

Konpnencarop. OnexTpo€MKOCTh  KOHJEHCaTopa. DONeKTpOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapamienpHOe  coeguHeHWe  KOHAeHcaTopoB.  IlocnemoBarenbHoe — coenMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

JIBukeHME 3apsKEHHON YacTULBI B OAHOPOJHOM 3JIEKTPUUECKOM I10JIE.

TexHnyeckue ycTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE JIEKTPOnpuOOpoB, KOHIEHCATOPHl, reHepaTop Ban ne
['paada.

Hemoncmpayuu.

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

DNEKTpUUECKOe MoJje 3aps’KEHHBIX IapHKOB.



DIEKTPUYECKOE MOJIE IBYX 3aPSIKCHHBIX IIACTHH.

Mogpenb 3nekTpocTaTnieckoro reueparopa (Ban ne I'paada).

[TpoBOAHMKY B 3JIEKTPUUECKOM IIOJIE.

DNeKTpOoCTaTUYECKAasl 3allUTa.

VYceTpoicTBO U IeCTBUE KOHAEHCATOPa MTOCTOSTHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JEKTPOEMKOCTH IIOCKOTO KOHJAEHcAaTopa OT IUIOIIAAY  IUIACTHH,
paccTosiHUS MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIEHCATOPA.

3apsiaKa ¥ pa3psiika KOHAEHCAaTOpa 4epe3 Pe3UcTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

OneHka cul B3aMMOJEHCTBUS 3apSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4EHUs
CBETOJIMO/IA.

W3ydeHne npoTekaHus ToKa B LIETIH, COJIEprKalle KOHAEHCaTop.

Pacnipenenennie pasHOCTM NOTEHUUANOB  (HANpsDKEHHWs]) IMPU  OCIEA0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKMPU1ECKUil MOK.

Cuna toka. [TocTosHHBIH TOK.

VYcnoBus CynieCTBOBAHMS IIOCTOSIHHOIO JJIEKTPUYECKOro Toka. McToyHuku ToOKa.
Hanpsoxkenue U u DJ1C E.

3akon OMa a1 yyacTKa Lenu.

OJNEKTPUYECKOe  CONPOTHUBIIEHHE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IIPOBOJHMKA OT €ro JUIMHBI U IUIOUIAJH IIONEPEYHOrO0 CEYEHUS. YEIBHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOe, NapajuIEIbHOE, CMEIIAHHOE COEAUMHEHHE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AeKTprueckux 1ene. [Ipasmia Kupxroda.

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

MoIIHOCTb 3JEKTPUUECKOTO TOKA. TerioBasi MOLHOCTD, BbIIEIsieMasi Ha PE3UCTOpeE.

OJIC u BHYTpeHHEE CONMPOTHUBJIICHHE HCTOYHHMKA TOKa. 3akoH Owma i TOJHOM
(3aMKHYTOM) 37eKTpUUecKOi enu. MoIIHOCTh HCTOYHMKA ToKa. KopoTkoe 3amMbIkaHue.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHuuyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

M3MmepeHue cuibl TOKa U HAIIPSKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTb CONPOTHUBIIEHUS LWIMHIPUUYECKUX IIPOBOJHUKOB OT JJIMHBL, ILIOIAAH
MIOTIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBaHnne 3aBUCHUMOCTH CHJIBI TOKa OT COINPOTUBJICHHUS MPU TMOCTOSITHHOM
HaNPSDKEHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajabBaHUYECKOIO JIEMEHTA M OLEHKA
BHYTPEHHETO CONIPOTUBIIECHUS.

Crioco6b! coeMHEeHHsI ICTOYHUKOB Toka, DJIC GaTapeii.



HccnenoBanye pa3sHOCTH MOTEHIUAIOB MEXKIY MOJIOCAMHA UCTOYHHMKA TOKA OT CHJIBI TOKa
B LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuxym.

HccnenoBanye CMENIaHHOIO COCIMHEHUS PE3UCTOPOB.

H3MmepeHue yaeabHOro COIPOTUBIICHNS IIPOBOIHUKOB.

HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA OT HAIIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

VBenuueHue npezeia u3MepeHus amnepMerpa (BoiabTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/[C raJlbBAHUYECKOr0 3JEMEHTA OT BPEMEHH IIPH KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXY MOJIFOCAMU UCTOYHHMKA TOKA OT CHJIbI TOKA
B LICIIN.

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

Tema 3. Toku 6 paznuunsix cpeoax.

OnexTpuueckas IPOBOAUMOCTb pPa3IMUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTUBIEHUS  METAJULIOB  OT  TEMIIEpaTypBl.
CBepxnpoBOIUMOCTb.

DneKkTpuueckuil TOk B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. IloxynpoBoJHUKOBbBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIMTAX. DJIEKTPOJIMTUYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazest ISl 3JIEKTPOIU3a.

OnexTpuueckuidi TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIN pa3psi.
Pa3znuynble TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. [lnazma.

TexHnyeckue yCTpOHCTBA UM IPAKTHYECKOE IPUMEHEHHWE: Ta30pa3psiiHbIe JIAMIIBL,
AIIEKTPOHHO-JIy4eBasi TPyOKa, MOIYHPOBOJHUKOBBIE MPUOOPHI: MO, TPaH3UCTOp, (hoToamon,
CBETOJIMOJl, TallbBaHWKA, paUHUPOBAHWE MEAM, BbHIIUIABKA QJIIOMHHMS, OJIEKTPOHHAs
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbI 2nekTponusa dapanes.

HckpoBoli pa3ps ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHeHuE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

HaGnronenue snextponusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCMMOCTH COITPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JTUOJA.

Du3nYecKHl MPAKTUKYM.

CniocoObl n3MepeHust (U3NYECKUX BEIUYUH C MCIOIb30BAaHHUEM aHAJIOTOBBIX U IIU(PPOBBIX
U3MEPUTENIbHBIX TNPUOOPOB M  KOMIBIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH  M3MepeHMi  ¢u3mueckux BenuuuH. OIleHKa TpaHUIl
[IOTPELITHOCTEM.



[IpoBeneHNE KOCBEHHBIX WM3MEpPEHUH, WCCICIOBAHUNA 3aBUCUMOCTEH  (U3HMYECKUX
BEJIMYMH, MPOBEpKa MPEIOKEHHBIX TUIOTE3 (BBIOOp M3 paldoT, ONMUCAHHBIX B TEMATUYECKHX
pazzenax «Y4eHU4eCKUi SKCIIEPUMEHT, J1a00opaTOpHbIe paboThl, TPAKTUKYMY).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puzuku yriay6suéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCS C YUETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nonamus, C6A3aHHbBIE C USYUEHUEM MEMO006 HAYUHO20 NO3ZHAHUA:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMUYMHA, 3aKOH, TEOpus, HAOINOJEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelieHUEe CUCTeMbl ypaBHeHWH. JluHeliHas ¢yHKuUsA, mnapabdoa,
runepooia, ux rpaduku u cBoiicTa. TpuroHomerpudeckue GyHKINUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannueckoe ABMKEHHE B KUBOM mpupoje, auddysus, ocmoc, TerioooMeH
JKUBBIX  OpraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXKaloUlel  cpeapl,  yTHIM3alus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPrUH, MOBEPXHOCTHOE
HaTSDKEHUE U KallWJUIIPHbIE SIBJIEHUSI B IPUPOJE, IEKTPUUECKUE SIBJICHUS B XKUBOU NPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasl Macca, MOoJIy4YeHUEe HAaHOMAaTEPHUAJIOB, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHUYECKAs
JCcoLMalus, TajbBaHUKA, JIEKTPOHHAs MUKPOCKOIIHSL.

T'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3zoBaHue IBUKEHUN C UCIIOIb30BAaHUEM MEXAaHU3MOB, YUET CyXOro u
KUJKOTO TPEHHUsT B TEXHUKE, CTATUYECKHME KOHCTPYKUMM (KPOHIUTEWH, peméryaTbie
KOHCTPYKLIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHHUS! MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJAOMET
U JIpyrue), IBUraTellb BHYTPEHHEro CropaHus, napoBas TypOHHA, OBITOBOH XOJIOAWJIBbHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIy4EHHs COBPEMEHHBIX MAaTepUajoB, B TOM  4YHCIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOTMH,  D3JEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, ra30pa3psIHbIE JTAMIIbI, TOJTYIIPOBOAHUKOBBIE IPUOOPHL, FaJIbBAHUKA.

11 KUIIACC

Pasnen 4. DuekTpoanHaMuka.

Tema 4. Macnummnoe noie.

B3aumoneiicTBue MOCTOSIHHBIX MarHUTOB M NPOBOJHUKOB C TOKOM. MarHmtHoe Moje.
Bekrop maruuTHOM MHAyKUMU. [IpyHIMI Cyneprio3uiMy MarHUTHBIX MOJIEH. JIMHUKM MarHUTHOU
WHAYKIHH.

MarautHoe 1mojie IPOBOJAHHMKA C TOKOM (IIPSIMOTO NMPOBOJHHUKA, KAaTyIIKH M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOIyJb. J[BWJKEHUE 3apsyKEHHOM YacTUIBl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nosne B Beulectse. @eppoMarHeTHKy, napa- U JuaMarHeTUKH.

TexHnyeckue ycTpoMCTBA M TEXHOJIOTMYECKUE IPOLECCHl: MPHUMEHEHUE MOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SKOOHM, YCKOpUTEIN
AJIEMEHTApHBIX YaCTHII.



Hemoncmpayuu.

KaptuHa nvHMIA WHAYKIMA MAarHATHOTO TIONS TIOJOCOBOTO U MOJKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

KaptvHa nuHHA MarHWUTHOM HWHAYKUMW TMOJS JUIMHHOTO TNPSIMOrO IPOBOJHHUKA U
3aMKHYTOTI'0 KOJIBIIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM.

B3aumogelictBre 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI AJIEKTPOJIUTA.

Habmroienue nBr>xeHus My4yka JIeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHuuUn AEHCTBUS 3IEKTPOU3MEPUTEIHHOTO MPUOOpPa MArHUTODIIEKTPUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, npaKmMUKym.

HccenenoBanue MarHUTHOTO OJISl HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

WccnenoBanue 1ecTBUS TOCTOSHHOTO MarHuTa Ha PaMKy C TOKOM.

N3mepenue cuinsl AMmepa.

N3yueHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MAarHUTHOM MHAYKIMU HA OCHOBE U3MEPEHUS CUIIbl AMIIepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SBnenue snexTpoMarHuTHOM MHAYKIUM. [loTok BekTopa MarHuTtHOM MHAyKuuu. SC
WHIYKUMU. 3aKOH 3JeKTpoMarHuTHOM uHaykuuu Dapanes. BuxpeBoe snexkTpuueckoe moJie.
Toxku dyko.

OJ1C uHAYKIIMU B TPOBOJHUKE, IBIKYIIIEMCS] B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NupyktuBHOCTh. Karymika HMHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. SIBieHue
camonnaykuuu. 3/]C caMOMHIyKIHH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHu4eckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECChl: HWHAYKIMOHHAs IIeYb,
COJICHOU]I, 3alIUTa OT 3JEKTPU3ALMH TEJ IPH IBUKEHUH B MAarHUTHOM T10JI€ 3E€MIIH.

Hemoncmpayuu.

HabGmronenue siBiieHUsI IEKTPOMArHUTHOM UH]TYKIIUH.

Uccnenoanmne 3aBucumoctd DJC HMHIYKUIMM OT CKOPOCTH H3MEHEHUsS MarHUTHOTO
MOTOKa.

IIpaBuno Jlenna.

[Tanenne MarauTa B aJIFlOMUHUAEBON (MEHOW) TpyOe.

SIBneHre caMOMHIYKIHUH.

UccnenoBanue 3apucumoctd IJIC caMOMHIYKIIMU OT CKOPOCTU U3MEHEHUs CHUJIbI TOKa B
TN,

Yuenuueckuit s3xcnepumenm, nabopamopnsvie padomst, npaKkmuxym.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON UHAYKIUH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

WccnenoBanue siBICHUS CAaMOUHIYKITHH.

COopka MojieNr AJIEKTPOMArHUTHOTO T€HEPATopa.

Pa3nen 5. KosieGanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.



['apmonnueckue  konebanus. KuHemaTnmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
OHepreTuyeckoe ONucaHue (3aKOH  COXPAaHEHHUS  MEXaHWYECKOM dHepruum). BeiBox
JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KoJeOaHWi M3 HMX OJHEPreTUYecKoro u
KMHEMAaTH4YECKOT O ONKMCAHMUS.

Ammumatyna u ($asza konebanuii. CBsI3b aMIUIMTYIbI KOJICOAHWH MCXOAHOW BEJIIMYMHBI C
aMIUTUTYaMU KoJIeOaHU# e€ CKOPOCTH M YCKOPECHHUSI.

[Tepuon u yacrora xonedanuii. Ilepuoa Manbix cBOOOAHBIX KOJIEOaHUH MaTEMAaTHYECKOTO
MmasiTHUKa. [leproa cBOOOAHBIX KONeOaHU MPYKUHHOTO MasiTHUKA.

[TousTe o 3aryxaroumx KojeOaHusix. BoiHyxnaeHHble KkoneOanusi. PesonaHc.
Pe3zonanchas xkpuBas. BiusHue 3aTyxaHusi Ha BUJ pe30HAHCHOM KpUBOM. ABTOKOIEOaHMS!.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, KayellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

Habumroienne He3aBUCHMOCTH [TEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTY/IbL.

HccnenoBanue 3aTyXamwmux KojaeOaHui 1 3aBUCUMOCTH MepHoJa CBOOOHBIX KoJeOaHu
OT COIPOTHUBJICHHUS.

HccnenoBanne kosneOaHWid rpy3a Ha MAacCHBHOM NPYXKHHE C LEIbI0 (OPMHUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJIENTU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHMsI SHEPTUU IpU KOoIeOaHUIX rpy3a Ha MPYKHUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHHIHA.

HabGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSIHOTO U IPYKMHHOTO MasiTHUKOB.

H3ydeHnue 3aKOHOB JABMKEHUS TeJa B X0/ KOJIeOaHH Ha yIpyrom mojiBece.

N3yuenune ABUKEHUS HUTSHOTO MAasITHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXaOLNX KOJIeOaHUH.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHHIHA.

Tema 2. dnekmpomaznummnoie Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIEOAHUSI B HUJI€ATHHOM
konebatenbHOM KOHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbI 3apsja KOHAEHcaTopa C
aMIUTUTYON CHIIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUHU B UICATLHOM KOJe0aTelIbHOM KOHTYpE.

3aryxamoliue 3JIeKTPOMarHuTHble KoseOaHus. BbIHYXJEHHbIE AJIEKTPOMarHUTHBIE
KoJie0aHusl.

IlepemeHHBIN TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIMTYJHOE M JIEHCTBYIOIIEE
3HauEHUE CUJIbI TOKA M HANPSKEHUS IIPU pa3iaudHON popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunHycouanbHbIA TEpEMEHHBIN TOK. Pe3ucTop, KOHIEHCATOp M KAaTyIIKa MHAYKTUBHOCTH
B LIENI CUHYCOMJIAJIbBHOT'O IEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsKeHUH.

Wneanpubiii Tpancopmatop. [IponsBoacTBo, nepenada U mMoTpeOIeHUE IIEKTPUICCKOM
SHEPIHH.

OKOJIOTUYECKUE PHUCKHU IIPU IMPOU3BOJCTBE 3JIEKTpodHEpruu. KynbTypa ucnoiab3oBaHuUs
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.



TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHME TMPOLECChl: AJIEKTPUUECKUUA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIepeiay.

Hemoncmpayuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

3aBHUCHUMOCTb YaCTOTHI CBOOOIHBIX KOJI€0aHUI OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcumsuiorpaMMbl 3JI€KTPOMArHUTHBIX KOJIEOaHHH.

['enepaTop He3aTyXalOMKX JIEKTPOMAarHUTHBIX KOJIEOaHHH.

Mosenb 37eKTpOMarHUTHOTO TeHepaTopa.

Briny>keHHbIE CHHYCOMIaTIbHbIE KOJIeOaHusI.

Pesucrop, karymika MHIyKTUBHOCTH U KOH/IEHCATOP B LIENH [IEPEMEHHOIO TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTHU U
KOHJICHCATOPA.

YCTpOoHCTBO U IPUHITUIT ACHCTBUS TpaHChOopMarTopa.

Monenb IMHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomsl, npakmuxym.

Uzydenue Tpancdopmaropa.

HccnenoBanne NMepeMEHHOTO TOKA 4epe3 MOCIeI0BaTEIbHO COSAMHEHHbBIE KOHICHCATOD,
KaTyIIKy U PE3UCTOP.

HabumtoieHune 351eKTpoMarHuTHOrO Pe30HaHCa.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAazHUMHbLE 0JIHbL.

MexaHuueckrue BOJIHBI, YCJIOBHUS HX pacrpocTpaHeHus. [lonmepeuHble W IpOJOJIbHBIE
BosIHBI. [lepuon, ckopocTs pacnpocTpaHeHHs U AjduHa BOJIHBL. CBOMCTBA MEXaHUYECKUX BOJIH:
OTpakeHHe, IpeoMIieHUe, HTeppepeHns U TudpaKius.

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

[IymoBoe 3arpsi3HEHHE OKPYIKAIOLIEH cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI M3JyYEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHUEHTAILM BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXEHHE, MPEIOMIICHHE, IOJSpU3ALNS,
uHTepdepeHus 1 TudpaKus.

[IIkana 3y1eKTPOMAarHUTHBIX BOJIH. [IprMeHEHUEe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpyHIMIIBI paguOCBS3U U TeNEBUACHUA. Paguonokanmys.

DNeKTPOMarHUTHOE 3arps3HEHNE OKPYKaIoLIe cpebl.

TexHuuyeckue ycTpoilcTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
pamap, paauonpuéMHHK, TeJNeBU30p, aHTeHHa, TenepoH, CBU-meub, yabTpazByKoBas
JMarHOCTHKA B TEXHUKE U MEIULIUHE.

Hemoncmpayuu.

O06pa3oBaHue U pacIpOCTPaHEHNE TONEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebmromieecst Te0 Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHHIA.

Habmroienue orpaskeHus M MpeioMIeHHs] MEXaHUUECKHUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa yJIbpTpa3ByKa U €ro IPUMEHEHHUE.



HaGnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
Kosie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPAKE€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Ob6napy:xeHre HHGPAKPACHOTO U YIbTPa(dUOIETOBOIO U3TyUEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomsl, npaKkmuxym.

M3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsAMonnHENHOE PACIIPOCTPAHEHHE CBETa B OJAHOPOAHOM cpene. Jlyu cBera. ToueuHslit
MCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epkaie. Chepuueckue 3epkana.

[Ipenomnienne cBera. 3aKOHbl IPEJIOMIIEHUS CBeTa. AOCONIOTHBIM  IOKa3aTellb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTrenp mnpenoMieHus. [loCcTOSHCTBO 4YacTOThI CBETa U
COOTHOUIEHUE JIJIMH BOJIH IPU NEPEXOJE MOHOXPOMATHYECKOTO CBETA Yepe3 I'paHuUlly pasjeiia
JIBYX ONTUYECKUX CPEJ.

Xon iyueit B mpusme. ucnepeus ceera. CiiokHBINH cocTaB Oenoro ceera. L[Ber.

[TonnHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yro NoJIHOro BHYTPEHHET0 OTPaKEHUS.

Cobuparomue W paccewBarouiye JUH3bL. ToHKas nuH3a. DOKyCHOE paccTOsSHUE U
ONTHUYECKAsl CUJIAa TOHKOM JMH3bI. 3aBUCUMOCTh (DOKYCHOTO pacCTOSHUS TOHKOH cdeprueckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10Ka3aTeNsl MPEIOMIICHUS.

dopMysa TOHKOM JIMH3BL. Y BEIUYECHHE, 1aBAEMOE JIMH30M.

Xox nyya, IpOLIEALIEro JIMH3Y 1O/ IPOU3BOJIbHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHnii TOUKU U OTPE3Ka MPSAMOIl B COOMPAIONINX U PACCEMBAIOIIMX JIMH3AaX
U UX CUCTEMaX.

OnTuueckue npudopsl. Pazpemaromas cnocoOHocTs. ['11a3 Kak onTuyeckas cucreMa.

[Tpenensl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HAOJIIOJIEHUsI MAaKCUMYMOB W MHUHHUMYMOB B HWHTEpP(QEpEHIIMOHHON KapTUHE OT JABYX
KOT'€pEHTHBIX UCTOYHUKOB. [IpriMepsrl KilaccuuecKuX NHTEP(PEPEHIIUMOHHBIX CXEM.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJEHHUS TJIaBHBIX
MaKCHMMYMOB IIpH MaIeHUU MOHOXPOMATHYECKOT0 CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonsipusanus ceera.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECChl: OYKH, JyIa, IEepUCKOII,
¢doroanmapar, MHUKPOCKOI, MPOEKIHUOHHBIA ammapaT, MPOCBETIEHUE ONTUKU, BOJIOKOHHAs
OnTHKa, TUPPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHMS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

HabmioeHre noiHoro BHyTpeHHEro oTpaskeHus. MoJiesib CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IMyYKOB YepPe3 MIIOCKOMAPAIIIENIbHYIO IUIACTUHY U IIPU3MY.

UccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOTA.

Hab6mronenue untepdepeHium cera.

HaOironenne nBeTOB TOHKNX IUIEHOK.



Hab6nronenue nqudpakuuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

Habmonenne nupakiioHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmroenue nosisipuzanuu cBera.

[TpumeHeHre NoaIpOUI0B ISl U3YyUEHUS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomut, npaKmMuKym.

N3mepenne noka3aresns IpeioMIICHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PAcCTOSTHUSL OT BELIECTBA (HA MPHUMEpe >KHUJIKUX
JIUH3).

N3mepenue poKyCHOTO pacCTOSIHUS PACCEHBAIOIINX JIHH3.

[Torydyenue n300pakeHUs B CUCTEME U3 IIOCKOTO 3epKalia U JIMH3HI.

[Torydyenue n300pakeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBanue TeneCKONMYeCKUX CUCTEM.

Habmonenne nudpaxyum, nHTEpPEPEHINN U MOJISIPU3ALINHT CBETA.

N3yuenue nossipuzaluu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJICKTPHKA.

Wzydenue nuTepepeHIinu J1a3epHOro U3JIyYeHUs Ha ABYX ILEsX.

Hab6mronenue nucniepcum.

Hab6monenue u uccienoBanue 1uPpakiimoOHHOTO CIIEKTpa.

W3mepeHne 1IMHbI CBETOBOW BOJIHBI.

[Tomydenue ciekTpa U3My4eHUs: CBETOUO/1a TIPU MTOMOIIH TU(PAKIIMOHHON PEIIETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHUTEJIBbHOCTH.

['paHuubl MPUMEHUMOCTH KJIACCHUYECKOM MEXaHWKH. llocTynarsl cnenuanbHOM TEOpHH
OTHOCHUTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcioBue
OPUYUHHOCTU. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeIJI€HHUE BPEMEHU U COKpallleHue
JUIMHBI.

OHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13bp MaccChl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPrUs MOKOS.

TexHnyeckue yCTpOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsSyKEHHBIX YACTHII.

YyeHn4eckuit HKCIepUMEHT, 1abopaTOpHbIE pabOThI, PAKTUKYM.

OmnpezneneHue UMITYJIbCAa U YHEPTUU PENIATUBUCTCKUX yacTull (1o ¢ororpadusM TpeKkoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM TI0JIE).

Pazgen 7. KBanroBas pusuka.

Tema 1. KopnycKkynapnuo-60ano80oil oyaiusm.

PaBHOBeCcHOE TeIIOBOE W3JIydyeHHE (M3JyuyeHHe aOCONIOTHO YEPHOro Tena). 3aKoH
cMemenust Buna. ['mnoresa [Inanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJIbC (DOTOHA.

®otosdpdext. Onbitol A. I'. Cronerosa. 3akoHbl poTodddexTa. YpaBHeHHEe DUHIITEHHA
s poroaddexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeta (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCOJIIOTHO TMOIVIOIIAIOIIYI0 U
a0COJTIOTHO OTpakaroIIyto moBepxHocTh). OnbiTel [1. H. Jlebenena.

BoisHoBbIE cBolicTBa yactull. Bomubl ne bpoiuid. [nuna BoiHBI ne bpoinsg u pasmepsl
o0lacTH  JOKamu3alUM  JBIKYILEeiHcs vacTuipl.  KopmycKyJsipHO-BOJHOBOH — Tyanu3Mm.
Judpakius 31eKTpOHOB Ha KpUCTaIaX.



Crnenuduka n3mepenuii B Mukpomupe. CooTHOIEHUsT HeonpeaenénnocTei [ elizenoepra.
TexHUUECKHE YCTPOICTBa M TEXHOJIOTMYECKHUE IMPOIECCHI: CIIEKTPOMETP, (HOTORIEMEHT,
¢doTonaTUnK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAsi OaTapesi, CBETOIUO/.

Hemoncmpayuu.

®dotor(hdeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTorddexra.

HccenenoBanue 3aBUCUMOCTH COIIPOTHUBIICHHUS IIOJIYIIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToquoI.

Conneunas 6arapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

HccnenoBanue porope3ucTopa.

Uzmepenne noctosuHoil [Inanka Ha ocHoBe uccnenaoBanus Gotosddexra.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HANPSIKEHHUSL.

Tema 2. @usuxka amoma.

OMBITHI 1O UCCIICIOBAHUIO CTpOeHUs aToMa. [imanerapHast moaens atoma Pesepdopra.

[Toctynatel bopa. M3nyuyenue u nornomieHue (GOTOHOB MPHU MEPEXOJe aroMa C OJHOIrO
YPOBHSI SHEPTUU Ha APYTOM.

Bunpe! ciektpoB. CrekTp ypoBHEH 3HEPIHH aToMa BOAOPOa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3ydyeHue cera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: CHEKTPalbHBIM aHaIu3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Habmroienue nuHeivaTbix CeKTPOB.

YCTpOoKCTBO U AEUCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILI.

Omnpenenenye JUIMHbBI BOJIHBI JIA3€PHOTO U3IIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopusie padomot, npAKMUKyMm.

HaGnronenue nuHeyaToro crekrTpa.

HccnenoBanue CrieKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOAA U M3MEPEHUE NOCTOSTHHOU
Punoepra.

Tema 3. @usuxka amommnoz2o A0pa u 31eMeHMAPHLIX YaACHUY,.

Hyknonnas mozaens snpa ['eiizenbepra—Banenko. 3apsa sapa. MaccoBoe 4ucio spa.
N3oTomnsl.

PaguoaxktuBHOCTh. Anb(a-pacnaj. DJIEKTPOHHBIM M NMO3UTPOHHBIN OeTa-pacnaia. ['amma-
U3JIy4YeHHE.

3aKOH paguOaKTHBHOrO pacnaaa. PannoaktuBHble u3oTonbl B mpupone. CBolicTBa
VMOHM3UPYIOLIETO U3IIy4eHUs. BiusHue paaroakTHBHOCTH Ha KUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don uznyuenus. [Jozumerpusi.

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

Snepubie peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTophl. [IpoGiembl
YIOPaBIAEMOr0 TEPMOSACPHOTO CHHTE3a. OKOJIOIMYECKHME AaCIEKThl pa3BUTUS  sIEPHOMU
SHEPreTHKH.

MeTobl perucTpaluy U UCCIe0BaHUs AIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaAIbHbIE B3aUMOJCHCTBUSA. baprnoHsl, Me30HBI U JIeNnTOHBI. [IpencraBineHue o
CranpaptHoil Mogenu. KBapk-TitooHHast MOJENb apPOHOB.

®usuka 3a npenenamMu CTaHaapTHOW Mozienu. TéMHas Matepust U TEMHAs SHEPTHSL.



EnuacTBO m3uueckoit KapTUHBI MUpAa.

TexHuueckue yCcTpoWCTBa U TEXHOJIOTHYECKUE MPOLECCHl: JO3UMETp, Kamepa BuibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSACPHBI peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAHUEM JI03UMETPA.

Wzydenue noriouieHus: 0eTa-uyacTUl] aTFOMUHHAEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Ortanbl  pa3BUTHS  acTpoHOMuHW. lIpukinagHoe W MHPOBO33PEHUECKOE 3HAYCHUE
actpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (HU3UKH JJIs OOBSCHEHUS MPHPOABI KOCMHYECKHX
00BEKTOB.

Metonbl acTpOHOMHUYECKHX HcciieqoBaHUNA. COBpEMEHHBIE ONTHUYECKHUE TEJIECKOIIbI,
panuoTeNecKonbl, BHEATMOC(HEpHask aCTPOHOMHUSI.

Bup 38€3aH0r0 HeOa. Co3Be3us, ipKue 3BE3/IbI, TUIAHETHI, UX BUAMMOE JBUKEHUE.

ConHeynas cucrtema.

Connue. Conneunas akTuBHOCTh. McTounuk snepruu ConHia v 3BE371.

3BE3/bI, WX OCHOBHBIC XapakTEPUCTHKU. Jlmarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTbY». 3BE3/Ibl TJIABHOM 10OCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY IS
3BE3]1 TJIAaBHOW  IOCJIENOBAaTEIbHOCTH. BHyTpeHHee crpoenune 3BE34. CoOBpEMEHHbIE
MIPEACTABIICHUS O IPOUCXOKACHUM U 3BOIOLMH COJIHLIA U 3BE31. DTallbl )KU3HU 3BE3L.

Mineunsiii [TyTs — Hama ['anaktuka. [lonoxxenne u nemwxenne Connua B ['amaktuke. Turbl
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE IbIPHI B SIAPAX FaTaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3inyueHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HabGmionenust  3BE3mHOrO Heba  HEBOOPYXKEHHBIM  TJ1a30M C  HCHOJIB30BaHHUEM
KOMITBIOTEPHBIX TPWIOKEHUN JJIS OMNpEACNICHUs] TOJOKEeHUs] HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE c0o3Be311si CeBEpHOT0O MOMYyIIapHsl U IpKUe 3BE3/IbI.

Habmtonenus B Teneckon JIyHbl, TU1aHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOIUICHUU.

Du3nYecKU MPAKTUKYM.

Cnoco6s1 n3Mepenus GU3NIECKUX BETMYUH C UCTIOIB30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCUTENIbHBIE  TOTPEIIHOCTH  M3MepeHud  ¢usznueckux BenudyuH. OIlleHKa TpaHuIl
MO PELIHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, WCCIEIOBAHUNA 3aBUCUMOCTEH  (U3HMUECKUX
BEIIMYWH, MPOBEPKA MPEIIOKEHHBIX THUIIOTE3 (BBIOOp M3 pabOT, OMUCAHHBIX B TEMAaTHYECKHUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, 1a0opaTOpHBIE padOThI, MPAKTUKYM).

O0o0maroniee noBTOpPEeHHeE.

O6o06mieHne W cuUcTeMaTu3alMs  COAepXaHus  pa3iernoB Kypca «MexaHHKay,
«MonexynspHas ¢u3MKa U TEPMOIMHAMHKAY, «DIeKTpoauHamukay, «KoneOanus v BOJHBDY,
«OCHOBBI  CIMIEIUANBHONW TEOpPUHM OTHOCHUTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUBUKH.



Ponp ¢u3uku u acTpOHOMHM B SKOHOMHMYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOH cdepax IesATETbHOCTH 4YeloBEeKa, pojlb M MecTo (M3UKM M aCTPOHOMHU B
COBPEMEHHOM HAy4yHOM KapTHMHE MHpA, 3HAYCHUE OIMCATEIIBHOW, CHUCTEMaTU3UPYIOLLEH,
O00BSCHUTEIBHON U MPOTrHOCTUYECKOM (PYHKIMM (PU3NYECKOM TeOpHH, poiib (PU3NUECKON Teopuun
B ()OPMUPOBAHUU MPEACTABICHUN 0 GU3NYECKON KapTHHE MHpa, MECTO (U3UYECKON KapTHHBI
MUpa B 001LEM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJCTABICHUN O IPUPOJIE.

MesknpeameTHbie CBSI3H.

Nzydenne kypca ¢pusuku yriryonéHHoro ypoBHs B 11 kiacce ocyiiecTBisieTcsl ¢ YU4ETOM
COJIEp’KaTENbHBIX MEXIIPEIMETHBIX CBfA3€M € KypcamMH MaTeMaTUKH, OHOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpedmemmuvie noHamus, C6A3AHHBIE C UIYUEHUEM MEMOO08 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3myeckas BeEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
3KCHEPUMEHT, MOJEITUPOBAHNUE, MOJEIb, U3MEPEHUE, IOTPEIIHOCTH U3MEPEHUI, U3MEPUTEIIbHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: penieHre CUCTEMbI ypaBHeHUH. Tpuronomerpuueckue GyHKIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHT'€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BekTopsl m HX
MPOEKIIMA HAa OCU KOOpAMHAT, CIOKEeHUE BEKTOpOB. [Ipou3BonHbIE 37eMEHTapHBIX (DYHKIIUM.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEAeIICHHE TUIOIIAAN TUIOCKUX QUTYp U 00bEMa Tel.

Buonozua: »nextpuyeckue SBICHHUS B JKMBOH NpHUpPOJE, KoyieOAaTelnbHbIE TBUKCHUS B
)KUBOW  MPUPOJE,  DKOJOTMYECKHE  PUCKU  TpPU  MPOU3BOACTBE  AIIEKTPOIHEPIHH,
3JIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl, YJIbTpa3ByKoBass JUAarHOCTHKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI NPUPOJE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJZIMYECKAs CTPYKTypa TBEPHABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM PEIIETKH, CIIEKTPAIbHBIN aHAIHN3.

T'eozpaghusa: marHuTHBIC TONMIOCA 3eMIIH, 3aJI€KU MAarHUTHBIX pyaA, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, ceiicMorpad.

Texnonozusa: npuMEHEHHE MOCTOSHHBIX MarHWTOB, AIEKTPOMArHUTOB, AIEKTPOABUTATENb
SlxoOu, reHepaTop MEPEMEHHOr0 TOKA, HWHAYKIUOHHAs Ie4yb, JHUHUM OSJIEKTponepeaad,
ANIEKTPOABHUraTeNb, pajap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUArHOCTHKa B TEXHUKE, MPOEKIMOHHBIA amnmapar, BOJIOKOHHasl OITHKA,
coJiHe4Has Oarapesi, CIIyTHUKOBbIE IPUEMHUKH, s/IEpHAsi JHEPreTHKA U SKOJIOTMUECKUE aCIIEKThI

€€ pa3BUTHS.
IIVTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS yueOHOTro npeamera «Dusuka» JOHKHBI OTPaXKaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OPUEHTALMM, IIO3UTHUBHBIX BHYTPEHHUX
yOXKICHHU, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHUIHCKOTO  0OIIecTBa,
pacnmpeHHe JKNU3HCHHOT'O OIIbITa W OIIbITA ACATCIIBHOCTHU B Hpouecce peanmam/m OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCHHTaTeHBHOﬁ JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

IPaKIaHCKOr0 BOCIIMTAHUSA:
e chopMHPOBAHHOCTh TPAXKAAHCKOW TMO3UIMK OOYyYaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;
L] HpI/IHSITI/Ie TpaJII/IIII/IOHHBIX O6HIG‘—IGJ'IOBC'-IGCKI/IX FYMaHHCTquCKHX nu HeMOKpaTquCKHX
LIGHHOCTEIH;



® TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBbHOCTh B MHTEpPECAX IPa’KAAHCKOTO OOILIECTBA,
y4acTBOBAaTh B CAaMOYIPaBICHUH B 00pa30BaTEeIbHON OpraHU3aliH;

® yMEHHE B3aMMOJEIICTBOBATh C COLMAJIbHBIMA HMHCTUTYTAMHU B COOTBETCTBUU C MX
(GYHKLIMAMU U Ha3HAYEHUEM;

® TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(hOPMHUPOBAHHOCTb POCCUICKOMN IPa)K1aHCKOW WACHTUYHOCTH, TATPUOTU3MA;

® [ICHHOCTHOE OTHOILIEHHUE K IOCYJapCTBEHHBIM CHUMBOJIAM, OCTUKEHUSM POCCHUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

¢ c(hOPMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;

e CrnocOOHOCTh OLIEHUMBAaTh CUTyallMl0 W IPUHUMAaTb OCO3HAHHBIE  PpELICHMS,
OpUEHTHUPYACh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBbI M ILIEHHOCTH, B TOM 4HCIE B
JIESITEIbBHOCTH YYEHOT0;

® 0CO3HaHME JUYHOI'O BKJIa/a B IOCTPOEHUE YCTOWYMBOIO OyayILero.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETHMYECKOE OTHOUIEHME K MHpPY, BKJIKOYas 3CTETUKY HAy4YHOTO TBOPYECTBA,

NpUCyIero (pu3muecKoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3IuyHbIM cepam MpodhecCHOHATBHONW AEATeNbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON U TEXHUKOM, yMEHHE COBEpIIAaTh OCO3HAHHBIN BbIOOp OyayIien
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHHMIO M CaMOOOPA30BAHMIO B OOJNACTH (U3UKU
Ha NPOTSHKEHNUU BCEH JKU3HMU.

IKOJIOTHYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KyJIbTYypbl, OCO3HaHHE IJIO0AIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

® [UIAHUPOBAaHUE M OCYLIECTBIICHUE JECHCTBUN B OKPYXKAIOIIEH Cpelle HA OCHOBE 3HAHHUSA
1[eJIed yCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA;

® pacIIMpEHHE ONBbITA JAEATEIBHOCTU JKOJOTMYECKOW HAIpPaBIEHHOCTH HAa OCHOBE
UMEIOIMXCs 3HAaHUM 1o (pu3HKe.

HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

e cOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

® OCO3HaHHWE I[EHHOCTH HAy4YHOM JesTeNbHOCTH, TOTOBHOCTh B TMpOILIECCE H3YUYECHHUS
GU3UKH  OCYIIECTBIATH  TMPOEKTHYIO M HMCCIENOBATENbCKYI0  JIeSTeNbHOCTh
WHAUBUAYAJIbHO U B TPYyIIIE.

METAINNPEAMETHBIE PE3YJIbTATHI
[To3naBaTe/IbHbIE YHMBepPcaJIbHbIe YUeOHblIe AelicTBUS
Ba3oBble jlornueckue AeicTBUA:

®  CaMOCTOATENIbHO (OPMYJIMPOBaTh M aKTyalU3UpOBaTh MPOOJIEeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

®  ONpPEIENTh L€ AEATEIbHOCTH, 3a/1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHHUSI,

® BBUIBJISATH 3aKOHOMEPHOCTH M MPOTHBOPEYHMS B pPAcCMATPUBACMbIX (DU3HUYECKHX
SBJICHUSX;



pa3zpalaTeiBaTh IUTAH peUIeHHs MOpoOsiieMbl ¢ y4€TOM aHalIM3a HMEIOLUXcs
MaTepHaIbHBIX U HEMAaTEPUAIBbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISM,
OLICHUBATh PUCKH MOCIEICTBUI JESITEIBHOCTH;

KOOPJAMHUPOBATh W BBINOIHATH pabOTy B YCIOBHSX pPEaJbHOrO, BHPTYAIBHOTO W
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBHS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

ba3oBble uccienoBarebCcKHe AeCTBHS.

BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMHU U METOAaMH (DU3HUECKON
HayKU;

BIIAJICTh HABBIKAMHU Y4Y€OHO-MCCIIECOBATEILCKOM M MPOCKTHOM JEATEIbHOCTH B
oOmacti (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IOMCKY
METOJIOB peHICHUS 3a1a4 (QU3NYSCKOTO COJICPXKAHUSA, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIQJIETh BUJIAMU JIEATEIHHOCTH IO MOJyYEHUIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IIMYHBIX YYEOHBIX CUTYalUsIX, B TOM YHUCIE MIPU
CO3JJaHUHU Y4E€OHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh NTPUYMHHO-CJICACTBEHHBIE CBSA3M M aKTyaJIU3UpPOBATh 3aj]ady, BBIJBUTaTh
TUTIOTE3y €€ peIIeHUs, HaXOJUTh AapryMEHThl IS JIOKa3aTelIbCTBAa CBOUX
YTBEPKJICHHM, 3a1aBaTh TapaMETPhbl U KPUTEPHUH PEIICHUS;

AQHAIM3UPOBATh TMOJYYCHHbIE B XOJ€ pEIICHUS 3a7aud pe3yJbTaTbl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;
CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 33a]a4ll B 00pa30BaTEIbHON IEATEIBHOCTH, B
TOM YHUCIIE TIPU U3YyUYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MIPUOOPETEHHBIHN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 007IaCTh KUZHEAEATEIbHOCTH;
YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC UJIEH, TIPEAJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aJTbTEPHATHBHBIC PEIICHUS.

Padora ¢ naopmanmeii:

BJAQJIETh HABbIKAMHU MOJy4YeHHs HHpopManuu (U3MUECKOTO COACpKaHUS U3
UCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITENIbHO OCYIIECTBIATh IOMCK, AaHAJU3,
CUCTEMATH3allMI0 M MHTEpPHpETaluo HH(OpMallUKM pa3iuyHbIX BUJIOB U (QOpM
IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIOJIb30BaTh CpeicTBAa MH(OPMAIIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTWH B
pEelIeHNH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M OpPraHU3allMOHHBIX 3aJad C
coOyto/ieHHeM  TpeOOBaHMI  SPrOHOMMKH, TEXHUKH O€30MacHOCTH, T'HTUEHBI,
pecypcocOepeXeHnsl, NPAaBOBBIX M OTHYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

co3/aBaTh TEKCThl (PU3MYECKOTO COJEpKaHUS B pa3iIMuHbIX (opmarax c Yy4€ToM
Ha3HayeHUs: MHGOpMallMu U 1eJeBOM ayJIuTOpuH, BbIOMpas ONTHMalbHYIO (opmy
MPEJICTaBICHUS U BU3YyaJIU3al1H.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUA:

OCYHICCTBJIATDH O6I_I_ICHI/IC Ha ypoKax (I)I/I3I/II(I/I n BO BHCypO‘lHOfI ACATCIIBHOCTH



pacro3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;
Pa3BEPHYTO M JIOTUYHO M3J1aratb CBOIO TOYKY 3PEHMS C HCIOJIb30BAHHEM SI3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHANBUAYAIbHON pabOTHI,
BbIOMpaTh TEMAaTUKy M METOJIbI COBMECTHBIX JIEHCTBUI C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4JeHa KOJIEKTUBA;

IIPUHUMATh 1I€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH M KOOPJMHHPOBATH
JEHUCTBUS MO €€ JTOCTHIKEHHUIO: COCTaBIATh IUIAH JEHCTBUM, pacHpenesiTb pPOJIH C
y4€TOM MHEHUN yYaCTHUKOB, 00CYX/1aTh Pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHUBATh Ka4eCTBO CBOErO BKJIAJNa M KaXJOTO YYaCTHUKA KOMAHIbI B OOIIWi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBBIE MIPOEKTHI, OLIEHUBATh UAEHU C MO3ULHUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJISATh MO3UTHUBHOE CTPATETHMYECKOE IOBEACHHUE B Pa3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPAKEHHE, OBITh HMHUIIMATHBHBIM.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIIATh O3HABATENIBHYIO JIEATEIBHOCTh B 00JaCTH (DPU3UKU U
aACTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1auy;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELIEHUS PACYETHBIX M KaYE€CTBEHHBIX 3a7ad, IUIaH
BBINOJIHEHUS [IPAKTUYECKONH pabOThl C YYETOM HMMEIOLIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacmmpsATh paMKi y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNlaThb OCO3HAHHBINA BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32
peleHue;

OLICHUBATh IPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMHA B 001acTu (U3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa3oBaTeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CﬂMOKOHTpOJ’IB, SMOLMOHANbHBINA HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYallHsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIAM;

BJIQ/IETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaKk OCO3HAHUS COBEpPIIAEMbBIX
JIEMCTBUM U MBICIUTENBHBIX MPOLECCOB, X PE3YyJIbTATOB U OCHOBAHU;

MCIIOJIb30BaTh NPUEMBI peIeKCUH [T OLIEHKH CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AEATEIBHOCTH;
pHU3HaBaTh CBOE MIPABO U MPaBO APYTUX HA OIIHUOKH.

B mpomecce noCcTHKEHHsS] TUYHOCTHBIX PE3YJIHTAaTOB OCBOCHHUS MPOTPaMMBI MO (HU3UKE JIS
YPOBHS CpeqHEro o01ero oopa3oBaHus y 00yUYarONIMXCsl COBEPIICHCTBYETCS AMOIMOHAIBHBII
WHTEJJIEKT, MPEANOoIaralonuii ChopMUPOBAHHOCTD:



® CaMOCO3HAaHMsS, BKJIIOYAIOUIETO CIOCOOHOCTh TIOHMMAaTh CBOE 3MOLMOHAIBLHOE
COCTOSTHUE, BMJIETh HAINpPaBJICHUS PAa3BUTUS COOCTBEHHOW ASMOLMOHAIBHOHN cdepsl,
OBITH YBEpEHHBIM B ce0e;
® CaMOpEryJIMpOBaHus,  BKIIOYAIOUIETO  CAMOKOHTPOJb,  YMEHHE  IIPUHUMATh
OTBETCTBEHHOCTh 32 CBOE  TMOBEACHHE, CHOCOOHOCTh  aJanTUPOBAThCA K
HYMOIMOHATBHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;
e BHYTPEHHEH MOTHMBALIUM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTH)KCHHIO LIEJIM U YCHEXY,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;
® OSMIIaTUH, BKIIOYAIOUIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTHIBATh €ro MpPU OCYLIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKUBAHUIO;
® COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTth KOH(IUKTHL.
NPEAMETHBIE PE3YJIBTATHI
K xonmy obyuenus B 10 knacce npenIMeTHbIC pe3yibTaThl Ha YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:
® [IOHMMAaThb pPOJIb (GU3NKK B HKOHOMHUYECKOW, TEXHOJOTUYECKOH, HKOJIOTHUECKOM,
COLMAIIBHOM M ATUYECKON chepax NesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PH3HKHU B
COBPEMEHHOMN HAay4YHOU KapTHHE MHDA, 3HAYCHUE ONUCATENbHOM,
CUCTeMATU3UPYIOIeH, O0BSICHUTENBHON U MPOTHOCTHYECKON (QYHKIMH (u3nueckoit
TEOPUU — MEXAHUKU, MOJIEKYJSIPHON (U3MKH M TEPMOJUHAMHUKHU, POJIb (PUINYECKOM
TeopuH B (HOPMUPOBAHHUU NIPEACTABICHUN O (PU3NIECKON KapTHHE MHUPA;
® pa3IMYaTh YCIOBHUA NPUMEHHUMOCTH MoOJeNed (U3NYECKHX TEI | IPOLECCOB
(siBJIEHU): MHEpIIMAIbHAS CUCTEMa OTCUéTa, a0COIIOTHO TBEPOE TEJIO, MaTepUaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)XEHHME, CBOOOJHOE IMaJeHue, aOCOIIOTHO YyIpyras
negopmarusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNpPyroe CTOJIKHOBEHUS, MOJENN
ra3a, KUIKOCTH W TBEPAOro (KPUCTAJUIMUECKOTO) Teja, MACalbHBIM ra3, TOYEeUHBIH
3apsizl, OTHOPOIHOE NIEKTPUUECKOE T0JIE;
® pa3nuyYarth YCJIOBHS (TpaHUIbI, 00JIACTH) TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHMMATh BCeoOUMIl XxapakTep (yHIaMEHTAJbHBIX 3aKOHOB U OrPaHUYEHHOCTh
HCIOJIb30BAaHUS YACTHBIX 3aKOHOB;
® aHaIM3UPOBAaThb U OOBICHATH MEXaHUYECKHE IMPOLECChl W SBICHHS, HCIIONb3YS
OCHOBHBIE TIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIHHOCTh MEXaHHYECKOTO
JIBUXKEHHS, (OPMYIbl KHHEMATUKH PAaBHOYCKOPEHHOTO IBMKEHHsI, MPeoOpa3oBaHUS
[amunes n1ns  CKOPOCTM W IepeMelleHus, 3akoHbl HploToHa, mnpuHIUD
OTHOCHUTENIBHOCTH [anwiiess, 3aKOH BCEMHPHOTO TATOTEHUS, 3aKOHBI COXpPaHEHUs
UMIyIbCa W MEXaHWYECKOM DSHEpPruu, CBs3b pabOThl CHUJIBI C HU3MEHEHHEM
MEXaHUYECKOM »HHEpPruM, YCJIOBHS paBHOBECHUS TBEPAOro Tena), NpPHU ITOM
WCIIOJIb30BaTh ~ MAaT€MATHYECKOE  BBIPA)KEHME  3aKOHOB, YKa3bplBaThb  YCIIOBHUSA
NPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: Ipeobpa3zoBaHuil ["anuies, BTOporo u TpeThero
3aKkOoHOB HbI0TOHA, 3aKOHOB COXpaHEHUsI UMITYJIbCa U MEXaHUYECKON SHEPIruH, 3aKOHa
BCEMHUPHOI'O TATOTCHUS;
® aHaJIM3UPOBATHb U OOBICHATH TEIJIOBBIE NMPOILIECCHI U SBJIEHUS, HUCIIOJIb3YS OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MONEKYJSIpHON (U3MKM W TEPMOJAMHAMUKH (CBS3b
JIaBJICHUS UICATHHOTO ra3a co CpeHENH KHHETUYECKON SHEPruel TEMIOBOTO IBUKEHUS
M KOHILEHTpauued €ero MOJIEKyJ, CBS3b TEMIEPATypbl BEIIECTBA CO CpeaHEH



KMHETUYECKOM JHEprued TEeIJIOBOTO JBHWKEHHS €ro 4YacTHll, CBA3b JaBJICHUSA
WJEaTbHOrO Ta3a C KOHLIEHTpaUuMeWd MOJIEKYJd M €ro TEMIIEpAaTypol, ypaBHEHHE
MenaeneeBa—Knaneipona, mepBblid 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHHUS
SHEPruu B TEIUIOBBIX MpOIeccax), MPH HSTOM HCIONb30BaTh MaTeMaTHYECKOe
BBIPA)KEHHE 3aKOHOB, YKa3blBaTh YCJIOBHUS IPUMEHMMOCTH ypaBHEHHs MeHpeneeBa—
Knaneiipona;

AQHATM3UPOBATh M OOBSACHATH DJIGKTPUYECKHE SIBIICHUS, WCIONb3ysI OCHOBHBIC
MOJIOKEHUSL ¥ 3aKOHBI AJIEKTPOJMHAMUKY (3aKOH COXPAaHEHUsI JEKTPUUECKOTO 3apsija,
3akoH  Kynona, DNOTEHIMaIBHOCTh  3JIEKTPOCTATUYECKOTO  MOJs,  [PUHLHUII
CYNEPIIO3UIUHN JIEKTPUUYECKHUX IOJIEH, MPU 3TOM YKa3blBas YCIOBUSA NMPUMEHUMOCTHU
3akoHa KyiioHa, a Takke MpPaKTUYECKH BaKHbIE COOTHOIICHMS: 3akoHbl Oma st
y4acTKa LENU U [ 3aMKHYTOM 3JIEKTPUUYECKOM 1enu, 3akoH [[xoynsa—JIenua, npaBuiia
Kupxroda, 3axons @apazest 1u1st 3JEKTPOIH3a);

ONMKCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUSI, UCIIONb3Ys BEJIMYUHBL: IEepeMEIlEHuUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€Ja U CUCTEMbI TE€Jl, CHJIa, MOMEHT CHUJIbI, 1aBJIICHHE,
MOTEHLIMANbHAs SHEPrusi, KUHETHYeCKas HHEprusi, MexaHudeckas sHeprus, padora
CUJIbI, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIAa TSHKECTH, CUJIa YHPYrOCTH, CHUJa
TPEHUsI, MOIITHOCTb, SHEPTUSI B3aUMOACHCTBUS Tela ¢ 3eMiIEil BOIM3U €€ TOBEPXHOCTH,
SHEPrusi YIpyro gepopMmaiyil MPY>KUHBL, KOJIWYECTBO TEIJIOTHI, a0COMIOTHAs
Temmeparypa Tena, paboTa B TEPMOJIMHAMUKE, BHYTPEHHSS DSHEPTUsS HJICATbHOIO
OJIHOATOMHOTO Trasa, padoTa WICaJIbHOTO Ta3a, OTHOCHTENIbHAs BIAXXHOCTh BO3/yXa,
KII[I waeanbHOro TEIUIOBOIO JIBUTATENsl; JJIEKTPUYECKOE TMOJI€, HANPSKEHHOCTh
3JIEKTPUYECKOTO IMOJIsI, HAMPSKEHHOCTh IOJISI TOYEHHOIO 3apsia WIM 3apsKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAI 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHILINAJIOB, AJIEKTPOABMKYIIAsA CHJa, CUJIAa TOKA, HaNpsKEHUE, MOIIHOCTh TOKa,
ANEKTpUYECKass €MKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTUBIICHUE Y4YacTKa LIENU C
MOCJIEAOBATEIbHBIM M IAPAJUICNIbHBIM ~ COSAMHEHUEM  PE3UCTOPOB,  DHEPIUs
AIEKTPUUECKOTO I10JI1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHWUS (U3MUECKUX SBICHUW: MEXaHUYECKOe
JBW)XEHUE, TEIUIOBOE [JIBMKEHHWE YaCTHUIL] BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOe JBIKeHUE, MU dy3us, UCapeHne, KUTIEHUE U KOHJEHCAIUs, IJIaBJICHHE
M KPUCTAJUIM3alMs, HAMpaBICHHOCTh  TEIUIONEpPEAadH,  DJICKTpU3auus  Tell,
AKBUIIOTEHIIMAIBHOCTD IIOBEPXHOCTH 3aPSKEHHOIO IIPOBOJIHUKA,

MPOBOANTH UCCIIECIOBAHUE 3aBHCHUMOCTH OJHOW (DPM3UYECKOW BETUYMHBI OT JIPYTOil C
HCIIOJIb30BAHUEM IIPSMBIX HW3MEPEHUM, MpPU O3TOM KOHCTPYHUPOBATh YCTAHOBKY,
dbukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpauKoB C y4€TOM aOCOJIFOTHBIX IMOTPEIIHOCTEN W3MEpPEeHHUH, JeNaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIeI0BaHUS;

MPOBOANTh KOCBEHHBIE HM3MEpPEHUs (PUINYECKUX BEIMYUH, TMPH ITOM BBIOHPATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OICHUBaTh aOCOJIOTHBIE W OTHOCHUTEIIbHBIC
MOIPEIIHOCTH IPSAMBIX U KOCBEHHBIX HU3MEPEHUI;

MPOBOAUTH  ONBITBI [0 IPOBEPKE MPEMIOKEHHOW THUIIOTE3bl: IUIAHUPOBAThH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI)  yCTaHOBKY, aHAJIU3UPOBATH
MOJTYYE€HHBIE PE3YJIbTAThI U I€JIaTh BBIBOJ] O CTaTyCe MPEIJIOKEHHON TUIOTE3HI;
cobmo1aTh mpaBwiia 0€30MacHOTO TPy/Aa MPU MPOBEIACHUU HCCIEAOBAHHN B pamMKax
y4eOHOT0 SKCIEPUMEHTa, MPAKTUKyMa W y4eOHO-MCCIIENOBATEILCKOW U TMPOEKTHOM



NESTENIbHOCTH C HCHOJb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOWCTB M J1AOOPATOPHOIO
000pyIOBaHNUS;

pemate pacy€THBIC 3aladdl C SBHO 3aJlaHHOW W HESIBHO 3aJaHHON (u3mueckoi
MOJICNIbIO: HAa OCHOBAaHMHM aHajiW3a YCJIOBUS OOOCHOBBIBATH BBIOOp (pusmueckoin
MOJIeJM, OTBeYamIleld TpeOOoBaHUSAM 3a7aud, HIPUMEHATH (OPMYJbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTyJaThl (PU3MYECKUX TEOPHM MpH  HUCHOJIb30BAaHUU
MaTeMaTUYECKUX METOJOB PpELICHUs 3a1ad, IMPOBOJAUTH PACYETHl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJIW3UPOBAaTh pE3yJbTaThl U KOPPEKTUPOBATH METObI
pELIeHUs C YYETOM MOJYyUYEHHBIX Pe3yJIbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyIole IpUMEHEHUs 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TakKe MHTErpallMd 3HAaHUW U3 JPYIHX MNPEeIMETOB €CTECTBEHHO-
HAay4YHOI'0 IUKJIA: BBICTPAWBATH JIOTMYECKYIO LEMNOYKY PACCYXKACHUH C ONOpOod Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SIBICHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

NPUBOANUTH TPUMEPHI BKJIA/1a POCCHUUCKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSICHEHHME IPOIECCOB OKPYKAIOLIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOT UM,

AQHAIM3UPOBATh U  OLIEHUBATh TMOCIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (U3MUECKUMH MpOIeccaMu, C TO3UIHMA
3KOJIOTUYECKOU 0e301MacHOCTH, MIPEACTABICHUI 0 panroHaIbHOM
[IPUPOJIONOIb30BAaHUH, @ TAaKXKE pa3yMHOM HCIOJIb30BAaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUINIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIE CTIOCOOBI paboThl ¢ MHpopManuel (HHU3UUECKOTO COIepPKaHus C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHH, TPH  ITOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTMH  JUId  IIOUCKa,
nepepadoOTKM M TpeAbsABICHHUS Y4eOHOW M Hay4yHO-NOMYJIsIpHOW HH(OpMaIuH,
CTPYKTYpUpPOBaHMSI W MHTEpPHpETaluud HWHPOpMAIUH, MOJYYEHHOM W3 pa3iIMuHbIX
MCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJydyaeMyto HH()OPMALIUIO U OIIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHAIU3a
UCTOYHUKA HHPOpMaLIUY;

NPOSBISATh OPraHM3AllMOHHBIE M  IO3HABATEJIbHBIE YMEHHS CaMOCTOATEIbHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUM B TpoOILECCe BBHIMOJIHEHUS IPOEKTHBIX U y4eOHO-
HCCIIEIOBATEIbCKUX padoT;

paboTaTh B TpyIIEe C HUCIOJHEHUEM PAa3JIMYHBIX COIMAJIBHBIX pPOJEH, IIaHUPOBATh
paboTy TIpynmbl, palUOHAIBHO pACHpPENEsaTh JESATENbHOCTh B HECTaHJAPTHBIX
CUTyalUsX, aJlcKBaTHO OLICHMBATh BKJIAJ Ka)KIOTO M3 YYAaCTHUKOB I'PYMIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMsl;

NpOSBIATH MOTHBALMIO K Oyaymed mnpodecCHOHATbHOM — JeATENbHOCTH IO
CHEeUHATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

K xonuy obyuenus B 11 knacce npeiMeTHbIE pe3yibTaThl HA YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

NOHUMATh pOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLHUAIBHOW U
STHYECKON cdepax AEsITeNIbHOCTH YEJIOBEKa, POJb M MECTO (PU3UKH B COBPEMEHHOMN
HAy4YHOW KapTHHE MUPA, POJIb ACTPOHOMHUHU B IPAKTUUYECKOMN NEATEIbHOCTH YEJIOBEKA U
JAIbHEHWIIEM  HAyYHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATENBHOM,



CHUCTEMaTHU3UPYIOINIEH, OOBICHUTEIBHON M MPOTHOCTUYECKOW (YHKIHMHN (puznyeckoin
TEOPUU — DIIEKTPOJAMHAMUKH, CHELUAIBHOM TEOpPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, ponb GU3NUECKO Teopuu B (POPMUPOBAHUH MPEACTABICHUN O (PU3UUECKOI
KapTHHE MHUpPA, MECTO (hU3MYECKONM KapTHHBI MHpa B OOILEM psly COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;

pa3nuyarth yCIOBHA NPUMEHHUMOCTH MoOjeield (U3NYECKHX Tel H  IPOLECCOB
(sBJIEHUI):  OAHOPOJHOE  DBJEKTPUYECKOE U OJHOPOJHOE MArHUTHOE  IOJIf,
rapMOHUYECKHE KOJICOaHUs, MATeMaTHYECKUH MAasTHUK, HJCAIbHBIA TPYKUHHBINA
MasiTHUK, TApMOHMUYECKHE BOJIHBI, UCaTIbHbII KOJIeOATeNbHbIM KOHTYp, TOHKAs JINH3A,
MOJIeJIEH aToMa, aTOMHOTI'O SIJpa U KBAHTOBOW MOJEIIH CBETA;

pa3nuyarh yCioBUS (TpaHHIBI, O00NAacCTH) NPUMEHHUMOCTH (U3NUYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHATM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUS, HCIIONb3YS
OCHOBHBIE TIOJOXEHUSI M 3aKOHbl JJIEKTPOJMHAMMKU U CIELMAJIBHOW Teopuu
OTHOCHUTEJIBHOCTHU (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
JlopeHua, 3aKOH 3JEKTPOMArHUTHOM WHAYKIUM, mpaBwio Jlenua, cBs3p OJC
CaMOMHIYKUUHU B DJIEMEHTE 3JIEKTPUUYECKOM LIENHU CO CKOPOCTBIO M3MEHEHUS CHJIbI
TOKA, MOCTYJIaThl CHEUAIbHON TEOpUN OTHOCUTEILHOCTH DUHIITEHHA);
AQHAIN3UPOBATh U OOBACHATH KBAHTOBBIE IIPOLIECCHI U SIBICHUS, UCIIOJIb3YS MOJIO0XKEHUS
KBaHTOBOH (u3ukm (ypaBHeHWe DiHIITEHHA a1 HoTOd(deKTa, MEepBBId U BTOPOM
MoCTyJIaThl bopa, MpHHIUIT COOTHOIICHUS HeomnpeaeaEéHHocTel [ eiizendepra, 3aKOHBI
COXPAaHEHHUs 3aps0BOr0 M MacCOBOTO YMCEN M YHEPIUU B AJIEPHBIX PEaKLHUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTKCHIBATh (PU3MUECKHE MPOLIECCH U SBJICHHS, HCIIOJb3Ys BEIMYMHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, IMOTEHIMAN  3JIEKTPOCTaTHUYECKOTO  IOJsl,  Pa3sHOCTh
MOTEHLIMAJIOB, 3JIEKTPOJBIKYIIAs CHUJIA, WHAYKIUS MAarHUTHOIO IOJsi, MarHUTHBIN
IOTOK, cuiIa AMIiepa, HMHIYKTUBHOCTb, JJIEKTPOJBIKYINAs CHUJIAa CAMOMHAYKIIHH,
DHEPrusi MarHUTHOTO IOJIS NIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI MMITYJIbC, IOJHAS
SHEprusi, YHEPTUsl MOKOSI CBOOOJHON YaCTHUIIbl, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3aps] sApa, SHEPTUs CBA3HM s/pa;

OOBSICHATE OCOOEHHOCTH TPOTEKaHUs (PU3MUYECKUX SBJICHUH: 3JIEKTPOMarHUTHas
MHAYKIHS, CAMOMHIYKIUS, p€30HaHC, HHTep(depeHIus BOIH, TupaKus, Jucnepcus,
NOJIHOE BHYTPEHHEe oTpaxkeHue, potoanekrpuueckuil apdexr (porosaddexr), anbda-
u Oera-pacmanbl  sAep, TaMMa-u3llyuyeHHe  saep, (GU3MYecKue  MPHHLUIBI
CHEKTPaJIbHOTO aHaJu3a U paboThI J1a3epa;

OTpeeNATh HAlpaBJI€HUE MHJIYKIUU MArHUTHOTO MOJIA MPOBOJAHHMKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHua;

CTPOUTHh M300pa)KeHHEe, CO37aBaeMOe€ IIJIOCKUM 3€pKajoM, TOHKOW JIMH30U, U
pPaccUuTHIBATh €r0 XapaKTEPUCTHUKHY;

MPUMEHSTh OCHOBOIIOJIAralolIfe aCTPOHOMUYECKHE TMOHATHS, TEOPUU U 3aKOHBI JJIS
aHalM3a W OOBSICHEHUS (PU3NYECKUX MPOIECCOB, MPOUCXOMAUIMX B 3BE3NAX, B
3BE3HBIX CHCTEMAax, B MEXIaJaKTHUYECKOW cpeze; MABMKEHHS HEOEeCHBIX Tell,
SBOJIIOLMH 3BE30 U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHMH C HCIOJIb30BAaHUEM
OPSAMBIX U3MEPEHUHl, IPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBAThH pe3yJIbTaThl



MOJIyYEHHON 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHAE TIpadUKOB C Y4YETOM
aOCOJIIOTHBIX ~ TOTPEIIHOCTEH W3MEpeHUil, JenaTh BBIBOABI IO  pe3yibTaTaM
UCCJIEIOBAHMSI;

IPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEJIMYUH, MpPU 3TOM BBIOHpATH
ONTUMAJBHBIA METOJ H3MEPEHUs, OLEHUBaTh aOCONIOTHbIE U OTHOCHUTEIbHBIC
MOTPEUIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IPOBOAMTH  OIBITHl [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,  aHaJU3UPOBATH
IIOJIy4YEHHBIE PE3YJIbTATHI U A€JaTh BBIBOJ O CTATyCE MPEAJIOKEHHOMN IMIIOTE3bI;
ONMCHIBATh METO/bI IOJYUEHUS HAYUYHBIX ACTPOHOMUYECKUX 3HAHUI;

coOuoiaTh MpaBmiia 0€30IacHOTO TpyJa MPH MPOBEJICHUM HCCIEAOBAHHMNA B paMKax
y4eOHOTO SKCIIEPUMEHTA, MPAKTUKyMa M Y4eOHO-MCCIIET0BATEIBCKOW M TNPOEKTHOU
JeSITEIBHOCTH € HWCHOJb30BAHUEM HM3MEPHUTEIbHBIX YCTPOUCTB W J1aOOPaTOPHOTO
000pyaOBaHNUS;

pemiate pacy€THbIE 3aladydl C SBHO 3aJlaHHOW M HEABHO 3aJaHHON (u3mueckoi
MOJIeJIbIO: HAa OCHOBAaHMM AaHalIM3a YCIOBUS BHIOMpaTh (pU3MUECKHE MOJEINH,
OTBEUarole TPeOOBAHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIbL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYJaThl (PU3MYECKUX TEOPHH MpPH HCIOJIH30BAHUM MAaTEMAaTHYECKHX METO/I0B
pelieHus 3ajad, MPOBOAUTH pacuy€Thl HAa OCHOBAaHMM HUMEIOIIMXCS JaHHbIX,
AQHAJIM3UPOBATh PE3YyJIbTaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3aJ]aul, TPEOyIOLMe NPUMEHEHUS 3HAaHUI U3 pa3HbIX Pa3/eioB
Kypca (U3MKH, a TakKe MHTETpald 3HAHUW U3 JPYIHX NPEIMETOB €CTECTBEHHO-
HAay4YHOT'O UMKJA: BBICTPAMBATH JIOTMYECKYIO UEMOYKY PACCYKICHUH C ONOpOd Ha
M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (pU3HUYECKHE SIBICHHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUSA JUIsl OOBSICHEHHUS] OCHOBHBIX MPUHLIUIIOB pabOThI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
HPUBOANUTH MPUMEPHI BKJIa/1a POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE
HayKHM, B OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUPA, B PAa3BUTHUE TEXHUKU HU
TEXHOJIOTHI;

AQHAIN3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM M  IPOU3BOACTBEHHOMN
JeSITeIbHOCTH 4YeNlOBeKa, CBSA3aHHOW C (PU3MUECKUMH IPOLECCaMu, C MO3UIMH
HKOJIOTMYECKOM 0€e301acHOCTH, Ipe/ICTaBICHUN 0 paloHaIbHOM
NPUPOJIONOIb30BaHUH, a TaKXKe pa3yMHOM HCIOJb30BAHUU JOCTHIKEHUHW HAyKH H
TEXHOJIOTUH JUIs JalbHEHIIIero pa3BUTHsI YeI0OBEUECKOro O0IIeCTBa;

OPUMEHSATH pa3InyHble CIIOCO0BI PaboThl ¢ HHpopManuel (U3NIECKOTro COJepKaHus C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, MpU  3TOM
UCMOJIb30BaTh ~ COBPEMEHHbIE  HMH(OPMAIIMOHHBIE  TEXHOJOTWU  JUISL  TIOMCKA,
nepepaboTKi UM TpeAbsBiIeHUS Y4eOHOM U HayyHO-NONYJSpHOM HH(OpMAIHH,
CTPYKTYpUPOBaHMSI W HMHTEpPHpETaluud HHPOpPMAlMH, NOJYyYEHHOW U3 pPa3IUYHBIX
UCTOYHUKOB, KpUTUYECKH aHAJIM3UPOBATh MOIy4aeMyt0 HH(POPMAIUIO U OIICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIM3a
UCTOYHUKA NHGOpMAIIY;



NpPOSIBIIAITh  OPraHU3allMOHHBIE ¥ TI03HABATENFHBIC YMEHHS CaMOCTOSTEIBHOTO
NpUOOpETeHNs] HOBBIX 3HAHWH B TIPOLIECCE BBIMOJHEHHS IPOCKTHBIX M y4eOHO-
UCCIIEIOBATEIBCKUX PA0OT;

pa6OTaTb B TpyHlrm€ € HCIOJIHCHUCM pPa3IMYHbIX COIMAJIbHBIX poneix’l, IJIaHUPOBATh
paboTy Tpynmbl, palMOHAIBHO PACIPENCISITh JAESATEIbHOCTh B HECTAaHJAPTHBIX
CUTyalnuax, aiCKBaATHO OLCHHBATDH BKJIaJ KaKAOTI'O U3 YHACTHUKOB I'PYIIIBI B PCUHICHUC
paccMaTpuBaeMoi mpoOIeMbl;

OpOSIBIIAITH  MOTHMBalMI0O K Oyaymedl npodeccHoHaNbHOW — EATEIBHOCTH IO
CIEIUATIBHOCTSAM (PH3UKO-TEXHUYECKOTO MPOQHUIIS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububle IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHbBIA METO/]l IO3HAHMUS ITIPUPO/IbI
11 Hay4yurpiii MeTOI TTO3HAHUS OPUPOIHI 6 bubmmorexa [JOK
' Y s PHPOA https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
2.1 Kuremarnka 10 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 1
Jlunanka 0 https://m.edsoo.ru/f16b68d7
2.3 Cratuka TBEpIOro TeIa 5 1 bubmmotexa [JOK
' P https://m.edsoo.ru/f16b68d7
2.4 3aKOHBI COXpPAaHEHUS B MEXAHUK 10 bubmotexa [IOK
' OHPI COXpaHe © © https://m.edsoo.ru/f16b68d7
Hroro o paznueny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
3.1 OcHoO one OKMHETUYECKOU TEO 15 1 bubmorexa HOK
. HOBBI MOJIEKYIIIPHOKUHETUYECKON TEOPUU
YIAp p https://m.eds00.ru/f16b68d7
bu6 OK
3.2 Tepmoaunamuka. TernoBble MalIMHBI 20 1 hgpilld/?;.e;asi.m /16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bubmmorexa [IOK
' HepeXOo bl https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 ISKTpHIECKOE Moe 24 https://m.edso0.ru/f16b68d7
42 I . . 24 bubmuoreka [JOK
: OCTOSTHHBIN AJICKTPUICCKHI TOK https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
4. T
3 OFH B PASTHAHBIX cpeax 0 https://m.edso0.ru/f16b68d7
Htoro no pazneny 54
Pa3znen 5. PUBMYECKHUN TIPAKTUKYM
. bu6nmoreka [JOK
>1 DUSIIECKHH MPAKTHKYM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazneny 16
bu6mmoreka [IOK
P 1
CICPBHOC BPEMA 0 https://m.edsoo0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
bubnunoreka LIOK
1.1 M 14
ATHITTHOE HOJE https://m.edsoo.ru/39859¢f1
bubmuoreka [IOK
1.2 DJIEeKTpOMarHuTHas: MHIYKIUS 13 1 https://m.eds0o.ru/39859ef1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
bubmmoteka IIOK
2.1 M 1
CXHHIECKHAC KON 0 https://m.edsoo.ru/39859¢f1
bu6nmorexa LIOK
2.2 15
DONeKTpOMarHUTHHIE KOJIeOaHUS https://m.eds0o.ru/39859efL
53 MexaHn4YecKHe U 3JIEKTPOMArHUTHBIE 10 1 bubmmnoreka HOK
' BOJIHBI https://m.edso00.ru/39859ef1
but6mmorekxa [IOK
2.4 o 25 1
frriKa https://m.edsoo.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

bubnunorexa LIOK
https://m.edsoo.ru/39859ef1

Hroro no pasgeny
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 Kopmyck 0-BOJIHOBOH Jyain3 15 bubmmorexa [JOK
. it SIPHO-BOJIHOBOI U3M
pHyCRyIAp . o https://m.edso0.ru/39859¢ef1
bu6nmoreka [IOK
4.2 PuzuKa aroma > https://m.edso00.ru/39859f1
43 ®du3nKa aTOMHOIO SApa U AIEMEHTapHbBIX 5 Bu6mmoteka [JOK
' YaCTULL https://m.edsoo.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 bubmrorexa LIOK
' P P https://m.edso0.ru/39859ef1
Hroro no pazgeny 12
Pa3nen 6. PUSHUYECKUM TPAKTUKYM
bubmmoteka IIOK
1 ) i 1 1
0 VISHACCICHI HIPARTHIOM 0 0 https://m.edso0.ru/39859ef1l
Hroro no paszneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
MPEIMETHOTO CO/ICP KAHUS U OTIBITA bubnmnoreka [JOK
7.1 . 15
JESTEIIbHOCTH, IPHOOPETEHHOTO TPU https://m.edsoo.ru/39859ef1
u3yueHnu kypca ¢usuku 10 — 11 kmaccon
Hroro no pazneny 15
bubnunorexa LIOK
PeszepBHoOe Bpems 10

https://m.edso0.ru/39859ef1
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INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC

Ne

KoaudecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThbI
1 ®usznka — pyHIaMeHTallbHAs HayKa O IPUPOJIe 1 Bubmiorexa LIOK
https://m.edsoo.ru/1beef346
5 Hayunblil MeTO/ MO3HAHUS U METOABI 1 bubmmorexa [IOK
uccie0BaHus GU3NUSCKHUX SIBICHUN https://m.edsoo.ru/3a7fde29
3 OKCIIEpUMEHT U TEOpHUs B MPOLIECCE MO3HAHUS 1 bubnuoreka [IOK
npuposl. HabmogeHue u SKCriepiMeHT B (PH3HUKE https://m.edso0.ru/34c49931
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH 1 bubamorexa IOK
https://m.edsoo.ru/ca2def03
5 AOCOI0THAs M OTHOCUTENIbHAS TOIPEITHOCTH 1 bubnuorexa [JOK
U3MepeHUH (PU3NIECKUX BETUUUH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uK B QOPMUPOBAHUU COBPEMEHHON HAyUHOU 1 bubnuorexa [JOK
KapTUHBI MUPA, B IPAKTHYECKOI eI TEIIbHOCTH https://m.edsoo.ru/eabbdedl
TOACH
Mexanunueckoe AprkeHue. Cucrema oTcyera.
7 OTHOCI/ITGJ‘IBHOC?B MEXaHUYECKOTO JIBUKEHUSI. 1 bubamorexa IOK
https://m.edsoo.ru/e9a52f02
[TpsiMast 1 oOpaTHas 3aa9M MEXaHUKH
Panuyc-BekTop MaTepHanbHONU TOUYKH, €r0
3 IPOEKIMH Ha OCH KOOpAMUHAT. TpaekTopusi. 1 bubmuorexa [IOK
[Mepemenienue. Cxopocth. X mpoekiyu Ha ocu https://m.edso0.ru/30a108a5
KOOpJAWHAT
9 PaBHOMEpHOE TIPSIMOJIMHEWHOE ABUYKEHHE. 1 bubnuorexa [JOK
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I'pamueckoe onrcanne paBHOMEPHOTO
IPSMOJMHEHHOTO ABHKCHUS

https://m.edso0.ru/89ba7190

CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue

bubmuoreka [JOK

10 3a7a4 https://m.edsoo0.ru/761d18aa
HepaBromepHoe nBmkenre. MraoBeHHast
11 CK(f)pOCTb. SFCKop:HHe. [TpssMmonuHEeiHOE bubmmorexa LIOK
https://m.edsoo.ru/a99549a7
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM
12 I'padpuaeckoe onrcanue MPSIMOTMHEHHOTO bubmuorexa [JOK
JIBIDKCHHUS C TOCTOSTHHBIM YCKOPEHHEM https://m.edsoo.ru/b7560bbf
CBoOogHoe majienue. Y CKopeHue CBOOOIHOTO
13 HaIleHI/iI. 3aBI/IICII/IMOCTI> KOOII))I[I/IHaT CKOIJ;[OCTI/I bubmorexa HOK
’ ’ https://m.edso0.ru/f738109c
YCKOPEHUS OT BPEMEHH H UX rpaduKu
JIBukeHue Tena, OpOIIEHHOTO MO/ YIJIOM K bubmuoreka [JOK
14
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe aBuxeHue. JBrxeHue mno
15 OKPYXKHOCTHU. YTJI0Bas U JUHENHAs CKOPOCTb. bubnunoreka [JOK
[Tepuon u wacrora. LleHTpoCTpeMHUTEIBHOE https://m.edsoo.ru/33196fbhe
MOJIHOE YCKOPEHUE
16 [TpoBepounas pabora no teme "Kunemaruka" bubamorexa IOK
https://m.edsoo.ru/1242f32e
ITepsriif 3akoH HeroTona. MaeprinanbHbie
17 cnfTeMH orcuéra. [TpuHmn OE;IOCHTeHBHOCTH Brbmiorexa LIOK
B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepumanbHble CUCTEMBI OTCUETA
18 Cuua. PaBHOnelicTBYOILIAsA cuiia. Bropoit 3akoH bubnmoreka [JOK
Herorona. Macca https://m.edso00.ru/141d3837
. . bubnmoreka [JOK
19 Bzaumopericteue Ten. Tperuit 3akon HeroTona https://m.edso0.ru/57dba505
20 [Tpuntun cynepmno3unuu cwi. Pemenue 3amay Ha but6mmoreka [IOK
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IIpUMEHeHne 3aK0OHOB HproToHa

https://m.edsoo.ru/bdf997fb

21 3aKOH BCEMUPHOIO TATOTEHUSI. DKBUBAJICHTHOCTh bubmuorexa [JOK
IPaBUTAI[MOHHON U MHEPTHON MacChI https://m.edsoo.ru/9aba2b0a
22 Cwita TSDKeCTH U YCKOPEHHE CBOOOHOTO A ICHUS bubmorexa [JOK
https://m.edso0.ru/22757f26
BIDKEHHE HEOSCHBIX TEJl M MX MCKYCCTBEHHBIX
23 i:[HyTHHKOB. [lepBas kocMuueckas C}I’(OPOCTB. bubnmorexa LIOK
https://m.edsoo.ru/11abfa0a
3akonsl Kenepa
bubmuoreka [JOK
24 Cuita ynpyroctu. 3akon ['yka. Bec tena https://m.eds0o.ru/0ae2cd84
Cuna tpenus. [Ipupona v BUIIbI CUJT TPEHUS. bubnuoreka [JOK
25 JIBHKEHHUE B )KHUKOCTH U ra3e ¢ y4ETOM CHIIbI https://m.edso0.ru/1fa86499
COIIPOTHBIIEHUS CPEJIbI https://m.edso0.ru/2cb29676
26 Hasnenue. ['unpocrarnueckoe nasienue. Cuia bubnuotexa [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
bubnuotexa [IOK bubnuoteka
97 AOcomoTHO TBepoe Teno. [loctynarenbHoe u 10K
BpalaTeIbHOE JBIKCHUE TBEPIOTO Tela https://m.edsoo.ru/2b95d57e
98 MOMEHT CHJIbl OTHOCUTENHEHO OCH BPAIIEHUS. bubnmnoreka [JOK
[Tevo cuis https://m.edso0.ru/653d3459
CrnosxeHue CHl, IPUIOKEHHBIX K TBEPJOMY Tely.
29 LenTp TsKeCTH Tsﬂa. YcnoBus paBH(I;)BHCCI/I}SII ’ BuGmiorexa LIOK
https://m.edsoo.ru/9aa79a7d
TBEpJAOro Tena. Busl paBHOBeCHs
30 Pemenue 3a1a4 Ha cTaTUKY bubmorexa [JOK
https://m.edsoo.ru/dclcaacO
31 KonTtponbHas padora no teme "/lunamuka. bubnuorexa [IOK
CraTmka TBepaoro remna'" https://m.edsoo.ru/9f5a574c
32 NMnynbe MaTepuanbHOM TOUKH, CUCTEMBI bubnuorexa [IOK
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MaTCpHAJIbHBIX TOYCK. HGHTp MacC CHCTCMBbI
MaTCpHAJIBHBIX TOUYCK. TeopeMa O IBM)XKCHHUU
LOEHTpa MaccC

https://m.edso0.ru/4bb8294b

I/IMHy.]IBC CUJIbI 1 USMCHCHUC UMITYJIbCa TCJIA.

33 3aKOH COXpaHECHHsI UMITYJIbca. PeakTHBHOE Bubmorexa IOK
P yAbea. https://m.eds00.ru/13f0a221
JIBUKCHHE
MOMEHT UMITyJIbCa MaTePUATbHOW TOYKH.
34 [pe CTaBJIeHie 0 COX aIECHI/II/I MOMEHTa bubnmorexa LIOK
et P https://m.edso0.ru/d6532eb9
UMITYJIbCA B IICHTPATBHBIX MTOJISIX
35 Pemenue 3a1ay Ha cTaTUK Bubmiorexa LIOK
A y https://m.edsoo.ru/f7706d63
Pa6ora c a Majo a KOHEYHO
36 ne 6:46 I:II{II);HH r Ma@nﬁ:::o:n He q:[al\];[JICHI/Ie Bubamorexa IOK
beMETL P bea https://m.eds00.ru/913974c7
paboThI CHIIBI. MOIIHOCTH CHITBI
37 Kunernueckas sneprus. Teopema 06 n3MeHEHUN bubnuorexa [JOK
KWHETUYECKOW SHEPTHU MaTePUATIbHON TOYKH https://m.edsoo.ru/9a5e2e74
I1 .
% otemuasan sieprin, Bropu xoevnicer Bumorer LLOK
H pritst. BTOp https://m.edsoo.ru/554bafcc
CKOpOCTh
TpeThs kKocMudeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHIIMATBHBIX CUJI C U3MEHEHHUEM bubnmoreka [JOK
39 .
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXPaHEHUS MEXaHHUECKON YHEPTHH
40 Ynpyrue v Heynpyrue CTOJIKHOBEHUS. bubnmoreka [JOK
YpasHenue bepHynnu 1 uneanbHON KUIKOCTH https://m.edsoo.ru/f30f43b6
[TpoBepounas padbora 1o Teme "3aKoHbI bubnnorexa [JOK
41
COXpaHCHHS B MCXaHHUKeE" https://m.edsoo.ru/474e7c4a
42 Pa3BuTHe npeacraBaeHuii 0 NIpUpoIE TEMIIOTHI. bubnuorexa [IOK
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Ocuosusie nonoxenus MKT. duddysus.
BbpoyHoBckoe aBHKEHNE

https://m.edsoo.ru/b0ad4445f

Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPABIX

43 Ten. XapakTep ABMKCHUS U B3aMMOJICHCTBHS bubmorexa LIOK
"aCTHII BeMECTRA https://m.edsoo.ru/c44d02e2
44 Macca u pazMepsl MOJIEKYJI (aTOMOB). bubmuorexa [JOK
KonuyectBo BemniectBa. [locTosiHHass ABOraapo https://m.edsoo.ru/c5b72ab7
45 Temneparypa. Temmiosoe paBHoBecue. [kana bubnuoreka [JOK
Lenbcust https://m.eds00.ru/0070d493
bubmuoreka [JOK
46 Pemenme sapa na MKT https://m.eds;f).ru/1531aba5
47 W neanbHbli ra3. I'a30BbIe 3aKOHBI Bubmmorexa LIOK
https://m.edsoo.ru/1deb2367
48 VYpasuenue Menneneesa-Knaneiipona. Pemenue bubnuotexa [JOK
3a1a4 https://m.edso0.ru/8d12c328
bu6mmoreka [IOK
49 AOcomoTHas Temriepatypa. 3akoH JlanpToHa https://m.e dS(I)—E).ru 114002d1f
50 H3omporieccsl B uAealbHOM ra3e ¢ MOCTOSTHHBIM bubmuorexa [JOK
KOJIMYECTBOM BEIECTBA https://m.eds00.ru/68878d51
51 ['padpuaeckoe npeacTaBiIeHUE U30MPOIIECCOB: bu6mmorekxa [IOK
U30TepMa, U30X0pa, n306apa https://m.edso00.ru/1344327b
bu6mmorekxa [JOK
52 Ocrosrioe ypasiierine MKT https://m.edsg).ru/c8094721
bubmuorexa [JOK
53 Pemerme sagat ia MKT https://m.edsg)_f).ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPBI
54 TEPMOIMHAMHYECKOM CUCTEMBI CO CpeIHEH https://m.edsoo.ru/c38af875

KMHETUYECKOU dHEpPrueH MnocTynaTeabHOro
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TCIIJIOBOT'O ABUXKCHUA eé HacCTHuIl

55 O000111eHrEe U cCUCTEMATU3ALMS 3HAHUH 110 TEME bu6mmoreka [JOK
"OcuHoBbl MKT" https://m.edso00.ru/09d12fd8
" " bubmmorexa LIOK
56 Kontponbnas padora o teme "OcroBsl MKT https://m.edsoo.ru/13adad59
TepMoanHaMu4ecKasi cCcTeMa. 3alaHue
BHeIHUX ycioBui 1yt T/ cucremsl. Buenmnue u
BHyTpeHHHE napamerpsl. [lapamerpsr T/L bubnuoreka [JOK
57
CHCTEMBI KaK CPEIHIE 3HAYCHUS BEINYHH, https://m.edsoo.ru/5f8d38a3
OTHMCBIBAIOIIUX €€ Ha MUKPOCKOITHYECKOM
YpOBHE
HyneBoe Hayano TepMOJIUHAMUKH.
58 CZMonpomBonLHaﬂppleaKcauna T]I cucremsl K bubmorexa LIOK
https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Mopens ueanpsHOro ra3a B TEpMOJINHAMHUKE. bubnuorexa [JOK
VY CItoBHSI MPUMEHUMOCTH 3TOU MOJICITH https://m.edso0.ru/29355001
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnoreka [JOK
BBIPXCHUE ISl BHYTPEHHEH SHEPTUH https://m.edsoo.ru/bal178d0
BripaxkeHue i1 BHYTpEHHEH dHEPTUU
61 OI[HIZ)aTOMHOfO Hnezanoro rasa. ’ bubmorexa HOK
https://m.edsoo.ru/ac5cacl5
KBazucraTndeckne u HECTATUYECKUE TPOIIECCHI
DnemeHTapHas paboTa B TEpMOJIHHAMUKE.
62 BI)IIII/ICJIeHIz/Ie pa%on,l o rpi(bniy mpoiiecca Ha bubmmorexa LIOK
https://m.edso0.ru/741d5738
pV-auarpamme
Termmonepenaya Kak Crioco0 U3MEHCHHS
63 BHyTpeHIl;)eiI21 sHeprun T/] cucrems! 6e3 Brbmiorexa LIOK
https://m.edso0.ru/3d734561
COBEPIIICHUSI pabOTHI
64 KonBekuusi, TEII0NpOBOIHOCTD, U3TYyUEHUE bubmuoreka [JOK
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https://m.edsoo.ru/157b54cd

KomngectBo TennoTel. TemioéMKoOCTh Tena.

65 VY enpHas 1 MOJISIpHAs TEINIOEMKOCTH BEIIECTBA. BuGmmorexa LIOK
https://m.edso0.ru/7ba67355
VY nenpHast TEMIO0Ta CropaHus TOIUIMBA
66 Pacuér xonu4yecTBa TEIUIOTHI P TEILIONEpeade bubmmorexa LIOK
https://m.edsoo.ru/1db5ad4e
67 [onsarue 06 agunabaTaoMm npouecce. [lepBbrii bubmmorexa [IOK
3aKOH TEPMOJUHAMUKH https://m.edso0.ru/d8098824
68 KonunuecTBo TemnoTsl u paboTa Kak Mepbl bubmmorexa [IOK
U3MeHeHMs BHyTpeHHel sHeprun TJl cucrembl https://m.edsoo.ru/b047alcd
BTopoii 3ak0OH TepMOIMHAMUKH IS
69 paBIfOBeCHLIX u Hipa:HOBeCHBIXﬂHpOHCCCOB. bubmmorexa LIOK
https://m.edsoo.ru/c6f4f464
Heob6patumocTh MpUPOIHBIX MPOIECCOB
. bubnnorexa [IOK
70 [Ipunnune! aeiictBus TernoBbix MamuH. KIT hitps://m.edso0.ru/2e945513
bu6mmoreka [IOK
71 MaxkcumansHoe 3Hauenue KII1/. [{ukn Kapuo httos://m.edso0.ru/fe3857b9
72 Pemenue 3a1ay Ha TEPMOUHAMUKY 1IMKJIA bubmorexa LIOK
https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCTICKTHI NCIIOJIb30BAHMS
73 TEIJIOBBIX JABUTaTENel. TernnoBoe 3arpsa3HeHne bubmorexa LIOK
. https://m.edso0.ru/9867aaa’
OKPY’KaOIIeH cpeibl
74 Pemenne 3a1a4 Ha TEPMOITMHAMUKY Brbmiorexa LIOK
https://m.edso0.ru/c8c70432
75 O06o01IeHrne U cucTeMaTr3aIis 3HAaHUH 110 TeMe bubmuorexa [JOK
"TepmoanHamuka. TerioBble MATUHBL" https://m.edsoo0.ru/28d62b3f
76 KonTtponsHas padora o Teme "TepMouHamMuKa. bubnuorexa [IOK

TenmoBeie MaIuHbL"

https://m.edsoo.ru/1b6e26¢c5
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[MapooOpazoBanue u KoHAeHCcanus. Mcnapenue u

bubmuoreka [JOK

" KHTICHHE. Y IeIbHas TEIJIOTa MapooOpa3oBaHus https://m.edso0.ru/6f8e6777
HaceimeHHbie ¥ HEHACHIIIICHHBIE TTaPhI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
78 JIaBJICHUS HACBILEHHOI'O 1apa OT TeMIIEpaTyphl, bubmmorexa [IOK
UX HE3aBUCHMOCTh OT 00bEMA HACHIIIIEHHOTO https://m.edsoo.ru/f5¢17d02
napa. 3aBUCUMOCTh TeMIIepaTypbl KUIIEHUS OT
JABJICHUSI B )KUIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOTIOTHAS U bubmmorexa [IOK
OTHOCHTEJIbHAS BIIAYXKHOCTb https://m.edsoo.ru/30ebbb79
80 Pemenue 3amay Ha BIaXHOCTH bubmmorexa [IOK
https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucrammmdyeckue u amopdHbie bubnuoreka [JOK
81 .
Tena. AHM30TPOITUS CBOWCTB KPHCTAIIOB https://m.edsoo.ru/20a88a03
82 [1naBnenue u KpuctayuM3anus. Y 1enbHas bubnuorexa [JOK
TerioTa riasieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
e(popmaruu TBEpIOroO TEna. Pactskenue u
83 fncfnfe. CH,I[BI/IF. I\EI)(I)[HyJIB HOwnra. IIpenen ynpyrux Bubmiorexa LIOK
. https://m.edsoo.ru/dalaab10
nedopmaruit
TeroBoe pacluMpeHne KUAKOCTEN U TBEPABIX
84 TEI. AHFappMOHI/BpM Tel’IJ‘IOBfIX KOJIe6aHPII>'Ip§aCTI/ILI bubmorexa HOK
https://m.edsoo.ru/7ba5edf2
BeIIleCTBa
bu6mmorekxa [IOK
85 [IpeoOpazoBanme sHEprUu B (ha30BBIX EPEXOgax https://m.eds00.ru/97a0672f
bu6mmorexa [IOK
86 Vpanieime eniosoro baraiica https://m.eds00.ru/ab1521fb
87 Pemenne 3anau va YTb bubmorexa HOK

https://m.edsoo.ru/8ab7f40d
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IToBepxHOocTHOE HaTsKkeHHe. KanwisipHele

88 siBJICHHS. J|aBlieHHe 110 HICKPUBJICHHOMN bubmorexa HOK
https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO XKuakocTu. Popmyna Jlamnaca
O06o0011eHre U cUCTeMaTU3aIMs 3HAHUH 110 TeMe
89 "ArpeL:aTHHe COCTOSTHUS BeII_-II_IeCTBa. da3oBble bubmoreia HOK
| https://m.eds00.ru/0b52575c
MIEPEXOIbI
90 [TpoBepounas padora o Teme "ArperaTHbie bubnuoreka [JOK
cocTosiHus BerecTBa. Pa3oBbie nepexop" https://m.edsoo.ru/7dc2a739
DnexTpu3anus Tel U e€ mposBICHUS.
01 DneKkTpuueckuil 3apsj. [[Ba Buna 3neKkTpuyecKkux bubnuoreka [JOK
3apsaa0B. [IpOBOAHUKH, TUAIIEKTPUKH U https://m.edsoo.ru/1aff445f
MOJTYPOBOIHUKH
92 DJIeMEHTAapHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH bubnuoreka [JOK
COXpaHEHHs AIIEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/f49afd24
93 B3anmoperictue 3apsioB. ToueyHble 3apsiibl. bubnuorexa [JOK
3akon Kynona https://m.eds00.ru/445b7746
bu6mmoreka [JOK
94 Pemienue 3a1a4 Ha 3akoH Kynona https://m.edso0.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
Onektpuueckoe none. Ero neiictBue Ha bubnmoreka [JOK
95
AIIEKTPUUECKHUE 3apsiabl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS.
[TpoGHbIii 3apsa. JInHNM HAaNPSKEHHOCTH bubnnoreka [JOK
96
aNeKTprudecKkoro mosst. OqHOpPOIHOE https://m.edsoo.ru/3dac6957
AIIEKTPUYECKOE T0JIe
97 [ToTeHIMaIbHOCTD SJIEKTPOCTATUIECKOTO MOJIS. bubnnorexa [JOK
Pa3HOCTh MOTEHIIMATIOB M HANIPSHKCHHE https://m.edso0.ru/80021447
98 [ToTenuunanpHas sHEprus 3apsijia B bubnmoreka [JOK
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SJICKTPOCTATUYCCKOM IT0JIC. IloTenuman
OJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edsoo.ru/af5fa389

CBs13b HaPSKEHHOCTH M0JIS1 U Pa3HOCTU bubmmorexa [IOK
99
HOTCHIIUAJIOB JIJIS AJIEKTPOCTATUYECKOTO TOJIS https://m.edsoo.ru/df7a6838
100 [TpuHIIUTT CyNIEPIIO3UITNH JIEKTPUUECKHUX TTOJICH bubmmorexa LIOK
https://m.edsoo.ru/Ocfe4a6e
101 Pemenue 3agau Ha 3JIEKTPOCTATUKY bubmmorexa LIOK
https://m.eds00.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO bubmmorexa [IOK
3apsHKEHHOM Cephl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEM
103 mapa.pﬂone paI;HOMeI;)Ho 3apsOKEHHON ’ bubmmorexa LIOK
. https://m.edsoo.ru/f7a665ee
0OECKOHEUHOM TIOCKOCTH
104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubnuorexa [JOK
YcnoBue paBHOBECHS 3apsi/IOB https://m.edso0.ru/32405eab
105 JIMDNEeKTPUKHY 1 ITOJIYIIPOBOIHUKH B bubnuorexa [JOK
3IIEKTPOCTATHYECKOM I10JIE https://m.edsoo.ru/060ebab5
106 Konnencarop. D1nekTpoéMKOCTh KOHIEHCATOpa. bu6nuorexa [IOK
DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA https://m.edso0.ru/845b4f73
107 [TapannenbHOE coeTMHEHNE KOHIEHCATOPOB bubmorexa HOK
https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE COCTUHEHNE KOHICHCATOPOB bubmorexa [JOK
https://m.edso0.ru/1€992920
109 OHeprus 3apsHKEHHOT0 KOHAEHCAaTopa Bubamorexa IOK
https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemrenne 3a1a4 Ha KOHJICHCATOPEI https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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JIBr>KeHUE 3apsSKEHHOW YaCTULIBI B OJTHOPOAHOM

bubmuoreka [JOK

111
9JIEKTPHUYECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3aga4 Ha 3JIEKTPUUYECKOE MOJIE
113 O00011eHre U cUCTEMATU3ALMS 3HAHUI 110 TEME bu6mmoreka [JOK
"DekTprudeckoe mose" https://m.edso0.ru/5752603f
[IpoBepouHas pabdora 1o TeMe "DNEeKTpUIECKOe bubmmorexa [IOK
114
nose" https://m.edsoo.ru/cefe90e9
s Cuna Ttoka. [locTossHHBIN TOK. Y ClI0BUA Bu6moreka LIOK
CyIIIECTBOBAHUS MMOCTOSIHHOTO JIEKTPUUECKOTO https://m.eds00.ru/233311b5
TOKa
bubmuoreka [JOK
116 141 .H
crouriich Toka. Hanpsiceriite 1 /1C https://m.edso00.ru/0839a115
3akon OMa 11 y9acTKa 1enu. DIeKTPUIeCcKoe bubnuoteka [JOK
117
COIIPOTHUBIICHUE https://m.edsoo.ru/f14f251e
s 3alz)I/I(C3)I/IMOC”;LOCO:}i:)OTI/IBIIeHI/ISI OI([)H();OHHOFO Butmorexa LOK
MIPOBOJIHKKA OT €T0 JITHHBI U LT 1
poBoa 8 At https://m.edsoo.ru/95fcdf51
MOTIEPEUHOT0 CEYCHUS
119 VY ienpHOE CONPOTUBIIEHUE BellecTBa. Perienue bubnunoreka [JOK
3a71a4 https://m.edso0.ru/437f8300
[TocnenoBarenpbHOE, MAPAIIIETLHOE, CMEIIAHHOE bubmuorexa [JOK
120
COETMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX LIECTICH. bubnnorexa [JOK
[Mpasuna Kupxroga https://m.edso0.ru/1794cf37
bubmuorexa [JOK
122 P .
CHICHHE Saitat Ha S/ HetH https://m.edso0.ru/3881b469
123 PaGoTa snekrpuueckoro Toka. 3akoH JIkoyist — bubmuoreka [JOK
Jlenna https://m.edsoo0.ru/a3605c5¢c
124 Pemenue 3amay Ha paboTy 371.10715 bubnuorexa [JOK
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https://m.edso0.ru/6761bf0f

MontHOCTb SJICKTPHUYECKOI'O TOKaA. TennoBas

bu6mmoreka [JOK

125 MOIIHOCTb, BBIJIEIIsieMasi Ha PE3UCTOpPe https://m.edso00.ru/99750a6f
bubmuoreka [JOK
126 Pemenue 3amay Ha paboOTy U MOIITHOCTH https://m.e dS(I)_E).ru leb72fc24
127 OJ1C u BHyTpeHHEE CONPOTUBIIEHUE UCTOYHUKA bubnmoreka [JOK
TOKa https://m.edsoo.ru/72d453af
128 3akon OMa A1 OJTHOM (3aMKHYTOI) bubnuoreka [JOK
SIIEKTPHUYCCKON IICTTH https://m.edsoo.ru/221f40fb
129 Pemenue 3amau Ha 3akoH OMa bubmorexa HOK
https://m.edso0.ru/3580b679
bubnmoreka [JOK
130 Mormgzocts, HCTOTHHKA TOKA https://m.edsi.ru/aan51d8
131 KopoTkoe 3ambikaHue bubmorexa IOK
https://m.edso0.ru/546f5632
132 KoHnneHcaTop B 11enu mocTOSTHHOTO TOKa bubmorexa HOK
https://m.edso0.ru/35368f3e
133 Pemenue 3a1a4 Ha KOHJEHCATOPEI. bubmorexa [JOK
https://m.edsoo0.ru/4410cef0
134 Pemenue 3a,uatvl no teme "llocTosiHHbBIN bubnmoreka [JOK
AIIEKTPUUYECKHUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3amgau no reme "[locTosiHHBII bubnmoreka [JOK
AIIEKTPUUYECKHUI TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau o teme "IlocTosTHHBIN bu6mmorekxa [JOK
9JIEKTPHYECKUI TOK" https://m.edsoo.ru/eb5d4687
137 O0o01IeHre U cUCTeMaTU3alus 3HAaHUN TI0 TeMe bubnmoreka [JOK
"TIOCTOSIHHBI dJICKTPHYECKUN TOK" https://m.edsoo.ru/bfd7a050
138 Kontponbnas padora mo teme "l[locTossHHBII bubnuorexa [JOK
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ANEKTPUUECKUN TOK"

https://m.edsoo0.ru/1885ddf1l

:‘)J'IGKTpI/I‘ieCKaSI MMPpOBOANMMOCTD Pa3JIMYHbIX

139 BEIIECTB. DIEKTPUIECCKHUI TOK B METaJIJIaX. BuGmmorexa LIOK
https://m.edsoo.ru/da794295
CBepXIpoBOIUMOCTh
DNEKTPUUECKH TOK B paCTBOPAx M pacriaBax
140 BJIGKT;)OJ'II/ITOB. 3aKOHBf) q)apa/:ll)e;l /:[JIE bubmmorexa [IOK
https://m.edsoo0.ru/4b423491
AIEKTPOIHU3a
141 DJIeKTpUUYECKUil TOK B razax. [lnmazma bubmmorexa LIOK
https://m.eds00.ru/92d92f76
DIIeKTPpUUYECKHI TOK B BakyyMme. BakyymHubie bubnmoreka [JOK
142
puoOOpBI https://m.edsoo.ru/2E+160
143 DIIEKTPUUYECKHI TOK B MOJYIPOBOJHUKAX bubmmorexa LIOK
https://m.edsoo.ru/ab61c660
144 [TomynpoBOIHUKOBBIE TPHUOOPHI Bubamorexa IOK
https://m.eds00.ru/83622200
®uznyeckuil npakTukyM o teme "M3mepenue
145 CHUJIBI TOKA U HAIIPSKEHUS B LIETIH IIOCTOSTHHOTO bubnuorexa [JOK
TOKA TIPY MOMOIIY aHAJIOTOBBIX U IIHU(DPOBBIX https://m.edso0.ru/5643ea56
U3MEpUTENIbHBIX TPHOOpOB"
duznyeckuil MpakTuKyMm 1o teme "M3yyenue
146 HepaBHOMepHOI;O JIBI/I)I};eHI/ISI C LIETIBIO ’ Brbmiorexa LIOK
. " https://m.edso00.ru/f6292f5f
orpezieNieHUsi MTHOBEHHOM CKOpOCTH
®uznyeckuil NpakTUKyM 1o teme "M3mepenue
147 YCKOPEHHUS TP MPSMOJIMHENHOM bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHUH M0 HAKIIOHHON https://m.eds00.ru/6960b6ef
IIJIOCKOCTH"
148 ®uznyeckuil NpakTUkyM 1o teme "M3mepenue bubnuorexa [IOK

YCKOpEHHUs: CBOOOAHOTO NajieHus"

https://m.edsoo.ru/d1ea2402
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®uznyeckuil npakTukyM no teme "M3yuenue

149 BIDKCHHSI TEJIa IO OKPYKHOCTH C IIOCTOSTHHOM Bubmorexa LIOK
8 p},’, https://m.edsoo.ru/bcf53514
0 MOAYJIIO CKOPOCTHIO
o i "N
150 passosclicrayioultcrums mpu e Bmiorexa LIOK
P 8 IO . P \ https://m.edso0.ru/0b34db84
Opycka 1o HaKJIOHHOM MIIOCKOCTH
() i "N
151 ke croten o, chmsaa rsio, Bmiorexa LIOK
8 ) . | ’ https://m.edsoo.ru/b55b81al
MEPEKUHYTOM uepe3 JIErKui OJI0K
() i "N
152 ondhbnueina rpestia o semtnne yrogoro Batmiorers LIOK
B P y https://m.edsoo.ru/b83b1607
ko3 dunuenta 3aBucumoctu Frp(N)
@ .
155 "Hecoronarane yeromit passoncer Taéporo Eatimmorera LIOK
8 Y P " PA https://m.edsoo.ru/4a04f4f7
TeJa, UMEIOLIEro OCh BpalleHUs
o i "N
15 mermeeroil weprin 1exa o TopyosoNy | Batmoresa LIOK
" P P y https://m.edso00.ru/856fb28e
nyTH
® = ""H
155 wsoxopioro nporecca” 1 "Msyuese nsoaproro Extmmorera LIOK
P " PORL i P https://m.edsoo.ru/e0fe7e07
nporecca
®uznyeckuil NpakTUKyM 1o teme "M3mepenue bubnuorexa [IOK
156 . N
YAETBHOU TEIIOEMKOCTH" https://m.edsoo.ru/2f2faa61
o i "N
157 acomoriolt nrmkrocT notyxa u otenca Batmuonera LOK
,,ﬂy B https://m.edsoo.ru/6b1a23b5
Macchl IapoB B MOMENIEHUHU".
158 ®duznyeckuil mpakTukym 1o teme "M3yuyenue bubnuorexa [JOK

MIPOTEKAHUS TOKA B LIETIH, COJIePIKAIIICH

https://m.edsoo.ru/ec424377
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KOHJIeHcaTop"

DuU3nYeCcKui MPaAKTUKYM 110 TEME

159 "UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT BuGmmorexa LIOK
8 ! https://m.eds00.ru/2b179d98
HATIPSDKEHUS JJIs1 JTAMIThl HAKQJTUBAHUS
160 ®dusndeckuit mpakTukyM 1o teme "Habmronenue bubmuorexa [JOK
aJIeKTposH3a” https://m.edso0.ru/64b6e901
161 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS bubnmoreka [JOK
3Hanuii mo reme "Kunemaruka" https://m.edsoo.ru/ed017d93
162 PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS bubnmoreka [JOK
3HaHui# 1o teme "JInHamuka" https://m.edso0.ru/3149956b
PesepBHblit ypok. O000I1IeHHE U CHCTeMAaTHU3alHS bu6mmoreka [JOK
163 .
3HaHMii 1o TeMe "CTaThka TBepA0ro Tena" https://m.edsoo0.ru/0f9752ac
P i . 0606
164 swaui o evie "Saromns coxparcintn buorera LIOK
| P https://m.edsoo.ru/6¢0df9cc
MEXaHUKe
PesepBubiil ypok. O6001IEHHE U CUCTEMATU3ALIHS
165 3HaHM 110 TeMe "OCHOBBI Bubnuorexa LIOK
. " https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHHETHIECKON TCOPHH
P i . 0606
- 3 ezevaHL;H );poeKHTe 0 ;J_ICHI:G u ch;eeMasmaeum BuGmiorexa LIOK
HaHWI 110 TeM MOJMHAMHUKa. TerIoBbI
" oA https://m.edsoo.ru/Obcc77cl
MaIITHHBI
PesepBHblit ypok. O000I1IEHNE U CUCTEMaTH3AIHS
167 3HaHUM N0 TeMe "ArperaTHble COCTOSHUS bubmorexa LIOK
P " https://m.edso0.ru/59ca5c91
BerecTBa. Pa3zoBbIe MEPEXOIbI
PesepBHblit ypok. O600111I€HNE U CUCTEMATH3aIHS bubnnoreka [JOK
168 .
3HaHM 10 TeMe "DieKTpudeckoe mose" https://m.edsoo.ru/f2381c0c
169 PesepBHbIil ypok. O000IIEHNE B CHCTEMAaTH3AINS bubnuorexa [JOK

3HaHui 10 TeMe "[I0CTOAHHBIN ANEKTPUUECKUI

https://m.edsoo.ru/3cae6dal
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TOK"

170

PesepBHbIil ypok. O000IICHNE B CHCTEMATH3AIINS
3HaHU 110 TeMe "ToKHU B pa3InyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

bu6mmoreka [JOK
https://m.edso0.ru/cc7681d4
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11 KUIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne
wn Tema ypoka Beero Koutpoabubsie  IlpakTuueckue  00pasoBaTesibHbIE
padoThI padoTbI pecypchl
. BzaumoneiictBue HOCTO;I/}-IHLIX MAar"duToB U . BuGmorexa LIOK
[IPOBOJHUKOB ¢ TOKOM. MarduTHOE II0JIE.
POBOA https://m.edso0.ru/487a8593
I'mnote3a Amrmepa
, BekTop MarHuTHOM WHIYKITHH. Hupp;{m/m . BuGmorexa LIOK
CYIIEPIIO3UIIMY MATHUTHBIX Mosiei. JIuaun
yuep Vu https://m.edsoo.ru/4clabcch
MarHUTHON MHIYKIIUU
3 MarauTHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubnnorexka HOK
OmnsIT DpcTena https://m.edsoo.ru/d35d5262
bu6mmoteka [IOK
4 C A g 1
118 AMICPa, €€ HAUpas/ICHue i MOy Ib https://m.edsoo0.ru/26d9c5ba
5 Pemenue 3amau Ha cuiry AMmepa 1 bubmorexa [IOK
a y p https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubnmnorexka HOK
DJIEKTPOU3MEPHUTEIbHBIC TPHOOPHI https://m.edsoo.ru/ad7718d7
;| o v o |
p H https://m.edsoo.ru/c97afaal
OJIHOPOJTHOM MarHUTHOM IT0JIe
8 Pemenue 3amau Ha cuny JlopeHna 1 bubmorexa [IOK
a y JIopeHn https://m.edsoo.ru/504e98c7
but6mmoreka [IOK
9 P JI 1
abora cut Jlopena https://m.edsoo.ru/d518be4b
but6mmoreka [IOK
10 P MII 1
CHICHHE 3a]a1 Ha https://m.edso0.ru/93617bd9
11 MarsuTHoe I0JI€ B BEILIECTBE. 1 Bbubnuoteka LIOK

DeppoMarHeTUKy, napa- u JMaMarHeTHKA

https://m.edsoo.ru/30ff9608
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12 OcHoBHBIE CBOICTBA (heppOMarHeTUKOB. bubnmoreka [JOK
[Tpumenenne GheppoMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pemenue 3agau mo reme "MarautHoe mose" bubmorexa LIOK
A https://m.edso0.ru/5b55¢307
" " bubmmorexa LIOK
14 Pemenue 3amay 1o teme "MarauTHoe 11oJie https://m.edsoo.ru/41c4ae8a
15 SIBreHne AINEKTPOMArHUTHON UHIYKIUH. bubnnorexka HOK
[ToTOK BEKTOpPa MArHUTHON MHIYKI[HH https://m.edsoo.ru/b3efa0cl
bubnnoreka IIOK
1
6 DAC unnyKwn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMU bu6nuorexa [IOK
dapanes https://m.edsoo.ru/a6dec188
bubmmorexa [IOK
1 B .T o
8 uxpeBoe aMekTpudeckoe mose. Toku dyko https://m.edsoo.ru/15abel140
19 OJ1C uHAYKIMYU B ABUKYIIAXCS bu6mmoreka [IOK
HPOBOTHUKAX https://m.edso00.ru/0235cc02
bu6nuoreka [IOK
20 Pemenne 3aat na /1C MuyKumi https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 IT
pasiio Jletiita https://m.edsoo.ru/bbc22726
NunyktuBHOCTH. KaTyiika WHIYKTHBHOCTH bubmmorexa [JOK
22
B I[EITH TIOCTOSIHHOT'O TOKA https://m.edso00.ru/621eae9d
SAsnenne camonnaykuuu. IC bubmuoreka [JOK
23
CaMOMHTyKITUH https://m.edsoo.ru/7ee60ca8
24 DHEeprusi MarHUTHOTO TOJISI KATYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHUTHOE TOJIe https://m.edsoo.ru/b3c0ad1l
Bbubnuoteka LIOK
25 P MIT
CLICHHE 38147 Ha SHEPTIo https://m.edsoo.ru/88f69d2b
26 O06o01IeHre U CUCTeMaTH3aIisl 3HAaHUH 110 bubmuorexa [{OK

TeMe "DneKkTpoauHaMuKa”

https://m.edso0.ru/76484025
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KonTtponbHast pabora o Teme

bu6nuoreka [IOK

27 "DekTpoauHaMuKa" https://m.edso0.ru/8ae09h98
o8 Konebarenbnas cucrema. CBOOOIHBIE Bbu6nuoreka [IOK
koseOanus. ["apMoHnueckue KoeOaHus https://m.edso0.ru/7c1db385
29 Kunematuueckoe U TUHAMUYECKOE bu6nmoreka [IOK
OIMCAHUE KOJIEOATEIbHBIX IBUKECHUN https://m.edso0.ru/87ce9498
DHepreTudecKkoe onrcanue. BeBo
30 JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKHUX bubmuorexa [JOK
KOJIeOaHUH M3 MX SHEPTETHYECKOTO U https://m.edsoo.ru/e3c99692
KMHEMAaTHYECKOTO OIKMCaHUS
. bubnumoreka [JOK
31 AMILINTYZ 1 pasa koneOanmit https://m.edso0.ru/7a0c439a
ITepuon u yacrora konebanwmii. [lepuo
32 MaJI;HxHCBo6oI[HLIX KoJIeOaHuit o bubmorexa HOK
https://m.edsoo.ru/e0399319
MaTEeMAaTHYECKOTO M MPY>KUHHOTO MAsTHUKA.
33 3aryxaromue KonedaHus. BeiHyX/1eHHBIE bubnmnoreka [JOK
kosiebanus. Pezonanc https://m.eds00.ru/72e93d09
bu6mmoreka [IOK
34 ABTOKOIEOAHI1A https://m.edsoo.ru/6add2644
but6mmoreka [IOK
35 Pemenue 3aga4 Ha MeX.KoineOaHust https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Ypok-koHpepenmus "MexaHudeckue bubnmoreka [JOK
36
KOJIeOAHUsI B MY3bIKAIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110 but6mmoreka [IOK
teMe "MexaHudeckue KoneOanus" https://m.edsoo.ru/eb84182f
38 DIIeKTpOMarHuTHhIE KOJIeOaHusI. bubnuotexa [JOK
KonebarenbHbIH KOHTYD https://m.edsoo.ru/d4adabde
39 ®opmyna Tomcona. CBsi3b aMIUIUTYAbI bubmmoteka [JOK

3apsa KOHJIEHCATOPa C AMIUTUTYAON CUIIbI

https://m.edso0.ru/093f9afl
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TOKa B KOJIEOATEILHOM KOHTYpE

40 3aKOH COXpaHEHHUs YFHEPTUH B UI€aTIbHOM bubmuorexa [JOK
KOJIeOATEeIIbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaromue JIeKTPOMarHUTHhIS

41 KOJ‘I}é6aHIffl{. BI:IHY)KI;[eHHBIC bubmorexa [IOK

https://m.edso00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS

4 [lepemennsiit TOk. Pe3ucrop u KoHAEHCATOP bubnnorexka HOK
B IEMIH IIEPEMEHHOTO TOKa https://m.edso0.ru/84836152
Karymka MHIYKTUBHOCTH B LIEIIU bubnnorexka HOK

43
HEPEMEHHOT'0 TOKa https://m.edsoo.ru/cfa307af

44 3akon Oma 1Sl JICKTPUYECKOM 1enu bu6nuorexa [IOK
IIEPEMEHHOI'0 TOKa https://m.edsoo.ru/8bae38e6
MomiHOCTh IEPEMEHHOTO TOKA.

45 AME‘II/IT}'}IHOGPI/I JICUCTBYIOIIIEE 3HAYCHHUE bubnuorexa LOK

https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS

46 Pe3oHaHC B 25IeKTpUYECKOH TeTH bubmorexa IOK

https://m.eds00.ru/087506df

47 Pemenue 3a1au Ha mepeMeHHBIN TOK bubmmorexa LIOK

https://m.edsoo.ru/al16836a4
NneansHbnif TpanchopmMartop.
48 H;[OI/BBO;[CTBE nei)ezlzaqa I/IpI'IOTpe6J'IeHI/Ie bubmorexa LIOK
o https://m.edsoo.ru/f97418ae
AIIEKTPUYECKOI SHEPTUN
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE
49 BJIGKTPOBHepFI/II/IPKyHBT;)pa I/Ir():HOJ'II)S}:)BaHI/ISI bubmmorexa LIOK
. https://m.edso00.ru/a6f74d93
AJIEKTPOIHEPTHH B MIOBCEAHEBHON KU3HU

50 Pemenue 3amau Ha TpaHchopmarop Bubmmorexa LIOK

https://m.edsoo.ru/ee6677ed

51 Pemenue 3amay Ha Tpancopmarop bubmmorexa LIOK

https://m.edsoo0.ru/7cab59f8

52 O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 but6mmoreka [IOK
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TeMe "DIeKTPOMarHUTHbBIE KoJleOaHus "

https://m.edso0.ru/401024a9

53 MexaHn4ecKre BOJIHbI. XapaKTEPUCTUKHU bubmuorexa [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJIH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
95 3ByK. XapaKTEepUCTUKH 3BYKa bubmmorexa LIOK
https://m.eds00.ru/138b6f09
Wnudpa3syk u ynpTpassyk. [llymoBoe bubnuoreka [JOK
56 .
3arpsi3HEHNE OKPYIKAIOIICH CpeIbl https://m.edso0.ru/7380038f
57 Pemenue 3a1a4y Ha 3ByKOBBIE BOJIHBI bubmmorexa LIOK
https://m.edsoo.ru/cfd918bf
58 DJeKTpOMarHuTHbIE BOJHBI. M3myuenue bubnuorexa [HOK
3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprus NeKTPOMarHUTHBIX BOJIH. bubmuoreka [JOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
60 [Tpumenenue I:;JICKTpOMaFHI/ITHBIX BOJIH B bubmmorexa LIOK
https://m.edsoo.ru/49belf9e
TEXHUKE U OBITY
[TpuHIMTIBI PAIMOCBSI3U U TEIEBUICHUS.
61 P:}II/IOIj'IOKaHII)/ISiI. BHeKTpOMarHHTHI([)e Bubmorexa TIOK
N https://m.edso0.ru/9f96f1f8
3arpsiI3HEHUE OKPY’KaIOLIEN Cpebl
62 KonTponbhas pabota no teme "Konebanus u bubmmoreka [JOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caert. 3aKOH NPSMOIUHEHHOTO bubnmoreka [JOK
pacrpocTpaHeHUs CBETA https://m.edso00.ru/f9566406
64 Pemienue 3a1a4 Ha NpUMEHEHUE 3aKOHA but6mmoreka [IOK
IPSMOJIMHEIHOTO PAaCIPOCTPAHECHUS CBETA https://m.edsoo.ru/ea32d455
65 Ortpaxenue cBera. [Lnockoe 3epkaino. bubnuotexa [JOK
Cdeprueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubnmoreka [JOK
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OTHOCHUTEJIbHEIN ITOKa3aTellb MMPCIOMJIICHUS.

[TonHOE BHYTpEeHHEE OTpaKEHUE.
[IpenenbHBINA Yol HOJTHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/bc2e55cd

67 Pewienne 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubmmoreka [IOK
OTpaKeHHsI U TIPEIIOMIICHUS CBETa https://m.edso0o.ru/49d830a9
68 Xon nydeit B mpusMe. Jlucnepcus cBera. bubnmnoreka HOK
CnoxHbIit cocTaB Oeoro csera. Lper https://m.edsoo.ru/d8elc3be
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [JOK
OITHYECKAsK CHJIA JIMH3BI https://m.edso00.ru/60441359
20 [TocTpoenne n300pakeHuit B TMH33aX U UX bubnnorexka HOK
cucTeMax. YBEIHUCHHUE JTHH3BI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1ay Ha mocTpoeHUe
71 H306pa)KeHIfI71, nonyqaeﬁmx C MOMOIIIBIO bubmmorexa LIOK
— https://m.eds00.ru/5a868f09
72 ['ma3 kak onrtuyeckas cucteMa bubmmorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenne 3anau. IIpenensl npuMeHMMOCTH bubnmnorexka HOK
73 .
rEOMETPUYECKON ONITHKH https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETa M METOABI €€ U3MEPEHUS bubamorexa LOK
https://m.edsoo.ru/f32aab06
75 Hucniepcusi cBera Bubmorexa LIOK
https://m.edsoo.ru/lel6cc6e
bu6mmoteka [IOK
76 Mrrepgeperiis ceera https://m.edso0.ru/5fc0c638
77 KorepeHnTHbIE HCTOUHUKHU. Y CIIOBUS bubmmoreka [JOK
HaOJII0ICHUST MAKCHMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
78 Pemenue 3a1au Ha UHTEPEPEHITUIO CBETA Bubmmorexa HOK
https://m.edso00.ru/3061de2b
79 [Ipumenenue naTepdepeHum bubmuorexa [JOK
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80 Tudpakuus cseta bubmuorexa [JOK
https://m.edsoo.ru/12ed04b5
81 Hudpaknmonnas pemérka. Y ciaoBue bubmuorexa [JOK
HaOJIF0IEHHUS TJIaBHBIX MAKCHMYMOB https://m.edso0.ru/f998d964
82 Pemenue 3a1a4 Ha 1UPaKIIMOHHYIO bubmmoreka [IOK
pelieTky https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. bubnmnoreka [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/e9890fe9
84 Pemenue 3a1ay Ha ONTHKY bubmorexa LIOK
https://m.eds00.ru/c56c8158
85 CBeToBbI€ BJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.eds00.ru/0b36363d
86 O06o01IeHre U cucTeMaTr3aIs 3HaHUH 110 bubmuorexa [JOK
teme "OnTrka" https://m.edsoo.ru/8a14748b
87 KonrtponbHas padora no reme «OnTuka» bubmorexa LIOK
https://m.edso0.ru/82315dd4
['panu1bl MPUMEHUMOCTH KIaCCUYECKOM
88 MléxaHEKI/I. gaKOHBI AIIEKTPOAMHAMUKH H bubmorexa LIOK
https://m.edsoo.ru/c9bd77ch
MIPUHIIAIT OTHOCUTEIIEHOCTH
89 [TocTynartel cienuanbHOU TEOPUU bubmmoreka [JOK
OTHOCHUTEJIBHOCTH https://m.edso0.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHON HHTEPBA.
[Ipeo6pazosanust Jlopenna.
90 OEHOCETCJ‘IBHOCTB OII[)HOI;-:)CMCHHOCTI/I. Bubmorexa [IOK
https://m.edso00.ru/d83742bb
3aMmeUIeHHe BPEMEHH U COKpAILIEHUE
JUTUHBL..
01 OHeprus U UMIYJIbC PEISITUBUCTCKON bubmmoteka [JOK
JaCTHUIIBI https://m.edso00.ru/853a64fc
92 CBs13b MacChI ¢ PHEPTUEH U UMITYJILCOM bubnuotexa [JOK
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peJISITHBHCTCKOﬁ YaCTUIbI. 9Hepr1/151 IIOKOs

https://m.edsoo.ru/b6258ffa

93 PaBHOBECHOE TEINIOBOC M3TyUCHUE bubnuorexa LIOK
BHOBECHOE TEIJIOBOE U3JIYYEHH
. Y https://m.edsoo.ru/f54035a5
bu6nmoreka [IOK
o4 Jaxo cuemerys Buxa https://m.edso0.ru/1c5ff752
bu6nuoreka [IOK
r M. I . D
95 UIoTe3a JaHKa 0 KBaHTax. DOTOHEI https://m.edsoo.ru/a5ffa218
96 DHeprus 1 uMnyisc GoToHa bubmmorexa LIOK
P Y https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubnmnoreka HOK
3akonbl hotodddekra https://m.edsoo.ru/8c68e5h9
98 YpaeHenue DitamTeitHa 11t poTodaddexra. bubnuorexa [HOK
"KpacHas rpanuna" gporoaddexra https://m.edsoo.ru/01ef4556
bu6nuoreka [IOK
99 . IT. H. JI
Jlapnenue ceeTa. OmbITeL eoenesa https://m.eds00.ru/64b4f966
100 BonHOBBIE CBOIiCTBA YacTH bubmmorexa LOK
OJIHOBBIC CBOHC Tt https://m.edsoo.ru/f59cfcec
prASMEpD obmaeTh 1 8 https://m.edsoo.ru/5df8bafL
JIBYOKYIIEHCS YaCTHIIBI
102 Koprryc 0-BOJIHOBOH Ayalin3 Bubmmorexa LIOK
Ty CKYISPHO-BOJIHOBOM 3M
pryckyip . ad https://m.edsoo.ru/8ccab62a
103 Judpakius 31eKTPOHOB Ha KpHUCTAJIax Bubmorexa LIOK
DRI SIHCKIPOHO puc https://m.edsoo.ru/30dbal8c
108 | Gomomen sempentbrmornel Bummorexa L1OK
N pex https://m.edso0.ru/65783dec
[eitzenbepra
but6mmoreka [IOK
105 P
CIICHHE FPaQUHeCKiX 3aza: https://m.edso0.ru/e70195bd
106 Pemienne pacu€THbIX 33124 bubnmoreka [JOK



https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd

https://m.edsoo.ru/ee9b3182

KoHntposnbHast pabota o temam: "OCHOBBI

"on . bubnuoreka LIOK
107 CTO", IfOpHyCKyMp HOTBOIHOBOR https://m.edsoo.ru/c3de891a
Ty alu3M
108 OnbITHI IO UCCIETOBAHUIO CTPOCHHUS aTOMa. bu6nmoreka [IOK
[TnanerapHast Mozenb atroMa Pesepdopaa https://m.edsoo.ru/312b750a
bubnnoreka IIOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Bunp! ciektpoB. CekTp ypoBHEH 3HEPIUU bubnnorexka HOK
aToma BO0po/a https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYK/ICHHOE U3JTy4YE€HHE bubnmnoreka [JOK
cBera https://m.edso0.ru/f945d85c
bubmmorexa [IOK
112 Jazep https://m.edso0.ru/2288a0c4
Hyxnonnas monens siapa I'eiizen6epra-
113 I/Il};aHeHKO. 3api:1[n u MJaIECOBOG ‘II/ICJ‘I(I)) siIpa. bubnuorexa LOK
https://m.edsoo.ru/34adaSde
H3oTonbl. PagnoakTMBHOCTH
3aKoH paJnoakTUBHOTO pacnaja. CBolcTBa
114 MOHU3UPYIOLIETO U3Nly4eHus. BiausHue bubnuoreka [JOK
PaZnOaKTHBHOCTH Ha KUBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Ho3nmerpus
DHeprusi CBSI31 HYKJIOHOB B siipe. SlaepHbie
cuibl. Jledekt maccsl siapa. SAnepubie
115 peaxmﬂ& I(/il) pEeaKTopHI. 1'?506%?\43 bubmorexa LIOK
https://m.edsoo0.ru/ff1758d0
YIPaBISIEMOTO TEPMOSIEPHOTO CHHTE3A.
DKOJIOTMYECKUE aCIEKTHI.
Mertoabl perucTpaluy U UCCIeI0BAHUS
116 JJIEMEHTapHbIX YacTull. OyHIaMEHTAIbHbIC bubmmoteka [JOK

B3aUMOJCUCTBUA. bapuoHbl, ME30HBI U
nenToHbl. KBapK-TJIFOOHHAs MOJIENb aJpOHOB

https://m.edsoo.ru/1ac08a5b
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®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHast maTepus u TEMHas

bu6nmoreka [IOK

17 sHeprus. EMUHCTBO GU3NUECKOM KaPTHHBI https://m.edsoo.ru/c026fd37
Mupa
118 Oranel pa3BUTHS aCTPOHOMMHU. 3HAUEHUE bubmmoreka [IOK
aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKHU AJIs
119 00BSICHEHUS TPUPOIHI KOCMUYECKHUX bubnuorexa [HOK
00BEKTOB. MeTOIbI aCTPOHOMHUYECKUX https://m.edso0.ru/39c44028
HCCIIEIOBAHUI
CoBpeMeHHbIE ONTUYECKHE TEJIECKOIIbI,
120 paz[I/II)OTeJIeCKOHLI BHeaTMocpepHas bubmmorexa LIOK
’ https://m.edsoo.ru/4877aale
ACTPOHOMHS
Bun 3Bé3anoro Heba. Co3Be3ausi, spKue bubnuoreka [IOK
121 .
3BE3/b1, INTAHETHI, X BUIAMMOE JIBIKEHHUE https://m.edsoo.ru/aac588eb
Conneynas cuctema. Conaiie. ConHeuHas
122 aKTUBHOCTE. VICTOUYHHUK BHCIII)FI/II/I CoiHma u bubmorera [OK
. https://m.edso0.ru/22748eb4
3BE3 ]
3BE3/16I, UX OCHOBHBIE XapaKTCPUCTUKH.
123 JII/IalilpaMMa "cneKTpaﬂLHiIﬁ KJ'II;CC - bubmorexa LIOK
| https://m.eds00.ru/42169944
CBETUMOCTh
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubmorexa HOK
https://m.edso0.ru/b3ch766¢c
Buyrtpennee ctpoenue 38E31. CoBpeMeHHBIE
125 MPEJICTABICHUSI O TIPOUCXOXKICHUU H bubnmoreka [JOK
sBomtoniny CoJHIIA U 3BE3/1. DTaIllbl )KU3HU https://m.edso0.ru/d09da494
3BE3 ]
126 Muneunsbiii [1yte — Hama [Manaktuka. Tumnbl bubnuotexa [JOK
rajJakTuk. YEpHbIE IBIPHI B SIPaX rajJaKTUK https://m.edsoo.ru/7cd10a0a
127 Bcenennas. Pacimpenue Beenennoit. 3akon bubnuotexa [JOK
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Xab06ma. Teopust bonbiioro B3pbIBa.
PenukroBoe u3nydeHue

https://m.edsoo.ru/3dbdf0d2

128 MacmrabHas crpykrypa Beenennoil. bubmmoreka [IOK
MeraranakTuka https://m.edso00.ru/ce234633
. bu6nmoreka [IOK
129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT https://m.edsoo.ru/d37d9ffe
Pu3n4eCcKuil IPAKTUKYM 110 TEME
130 "HCCJ‘ISI{OBaHI/IS MaFHIZTHOFO [1OJIA bubmorexa HOK
| https://m.edsoo0.ru/67361aef
HOCTOSIHHBIX MarHUTOB
Pu3n4eCcKuil IPAKTUKYM 110 TEME
131 "OHpe)IGJIeHI/IepMaFHI/IZHOf/'I MHAYKIHUH Ha bubmmorexa LIOK
https://m.edsoo.ru/fcae91e9
OCHOBE U3MepeHUsI cuiibl Ammepa”
dusnueckuil NpakKTUKYM 10 TeMe
132 "HccnenoBaHue sIBICHUS dJICKTPOMArHUTHOW https://m.edso0.ru/c36658da
WHIYKIAN"
dusnueckuil npakTukyM no teme "CoOopka bubnuoreka [JOK
133
MOJIEININ 3JICKTPOMAarHUTHOTO reHeparopa” https://m.edsoo.ru/b8fb6391
Pu3nYecKuil TPAKTUKYM 110 TEME
134 "N3mepenue nepuoia CBOOOIHBIX bubnmnorexka HOK
KOJIEOAHUN HUTSHOTO U MPY>KUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYeCcKuil TPAKTUKYM I10 TEME
135 "Hpeo6pasoBa1fne BHG}I;FI/II/I B IIPYXKUHHOM bubmmorexa LIOK
. https://m.edso0.ru/a28026hbd
MasiTHUKE
Pu3NYeCcKuil TPAKTUKYM 110 TEME
136 "HCCJ‘IGJIOB&HI/IS pa60T}1:1 HCTOYHUKOB CBETA B Bubmorexa TIOK
" https://m.eds00.ru/89dc2d90
LENH NEPEMEHHOT0 TOKa
137 Du3N4eCKU IPAKTUKYM 110 TEME bubmmoteka [JOK
"M3y4eHue napameTpoB 3ByKOBOH BOJIHBI" https://m.edsoo.ru/b100661a
138 Du3nYecKuit TPaKTUKYM I10 TEME bubnuotexa [JOK
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"U3mepenue nokazaresis mpeoMIIeHus
crekna"

https://m.edsoo.ru/42569eal

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenne pOKyCHOTO pacCTOSIHHSA,

bu6nuoreka [IOK

139 OIITHYECKOM CHIIBI COOHMparoLie 1 https://m.edsoo.ru/b879fb3f
pacceuBaroUX JUH3"
Ou3nyeckuil MPakTUKYM 0 TEME
140 "Habmoienue II)II/I(i)paIz]IlI/II/I, uHTepEepeHITUN bubnuoreia LOK
| https://m.edsoo0.ru/8b7ac737
Y TIOJISIpU3aIliU CBETa
Ou3nyecKkuil MPakTUKYM 0 TeMe
"OnpeneneHne UMIyJibca U SHEPTUU
141 pen;fTIfBHCTCKHX qaZTHu (o Q)OI?FOFpa(bI/ISIM bubmmorexa LIOK
https://m.eds00.ru/63756¢47
TPEKOB 3apSKCHHBIX YaCTUIl B MATHUTHOM
nosie)"
PuU3nyeCKUi MPAKTUKYM I10 TEME
142 "U3mepenue ,[[J'IpI/IHBI C]ZCTOBOﬁ BOJIHEI C bubmorexa HOK
. https://m.edsoo.ru/eb916f82
MOMOIIBbI0 AUPPAKIIMOHHON PEIIETKH.
Du3HUeCKU IPAKTUKYM I10 TEME
143 "HccnenoBaHue CIIEKTpa pa3peXeHHOIO bubmuoreka [JOK
aTOMapHOTO BOAOPOJIa U U3MEPEHUE https://m.edsoo.ru/ec651eb8
noctosiHHoM Punbepra”
DuU3NYECKU MPAKTUKYM 110 TEME
144 "I/Iccne;[OBaHI/IS pa,Z[I/IO};.KTI/IBHOPO ¢dona ¢ bubmmorexa [OK
\ https://m.edsoo.ru/c3dabe6e
UCIIOJIb30BAaHUEM JIO3UMETpa
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmronenus 38€31H0T0 Heba ¢
I/ICHOJ‘IB?.OBanI/IeM KOMITBIOTEPHBIX BuGmorexa LOK
145 MIPUIOKEHUH ISl OIIPENEIICHUS I10JI0KEHUS

HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31us1 CeBepHOTO
NOJTyIIApHsl U ApKUE 3BE3/bBI"

https://m.edsoo0.ru/1072021e
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O0001IeHUE U CUCTEMATU3ALINS 3HAHUI.
Poib GU3UKK M ACTPOHOMHH B

bu6nmmoreka [IOK

146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
. . https://m.edsoo.ru/ad6ddeed
COILIMAJILHOW M ATHYECKOM chepax
JIESATCIIbHOCTH YEJIOBEKA
O06o001IeHre U CUCTEMAaTH3allUsl 3HAHHM.
147 p R o 1 bubnmoreka [JOK
0JIb U MECTO (PU3HUKH U ACTPOHOMHUH B
. . P https://m.edso0.ru/18f19f7c
COBPEMEHHOM HAyYHOH KapTHHE MUPA
O06o001IeHNe U CUCTEMAaTH3alUsl 3HAHHM.
Poub ¢puzndeckoii Teopun B GopMUpOBaHUA
148 NpeCTaBICHUN 0 (PU3NIECKOI KapTHHE bubnnorexka HOK
MHpa, €€ MECTO B O0IIEM PSITy COBPEMEHHBIX https://m.edsoo.ru/e7d400f4
€CTECTBEHHO-HAYYHBIX TPEJICTABICHUI O
pupoie.
149 0O0001eHne U cUCTEMAaTU3ALMS 3HAHUI 110 bu6mmoreka [IOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cucTeMaTr3aIs 3HaH|H 110 bubmmorexa [JOK
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06o01IeHre 1 cucTeMaTr3aIs 3HaH|H 110 bubmmorexa [JOK
151 " n
teme "JluHamuKa https://m.edsoo.ru/2dfbafc5
152 O0001eHne 1 cucTeEMaTU3aIMS 3HAHUI 110 but6mmoreka [IOK
teme "CraTrka TBepaoro Tena" https://m.edsoo.ru/3cca482e
O06o01IeHre U cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [JOK
153 n n
TeMe "3aKOHBI COXPAaHEHHUS B MEXaHHUKE https://m.edsoo.ru/32a4d1a0
O06o001IeHrne U cucTeMaTr3aIus 3HaH|H 110
154 ,I,Jg) 1 . bubmmorexa [JOK
teMe "OCHOBBI MOJIEKYISAPHO-KMUHETHICCKOM
| P https://m.edsoo.ru/ed440ca8
Teopuun
O06o0meHre U cucTeMaTr3aIis 3HaHUH 110
ill i bubnuotexa [JOK
155 teme "Tepmoaunamuka. TemnoBbie

MAaIvHe!"

https://m.edsoo.ru/c63f7¢10
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O00011eHME U CUCTEMATU3ALMS 3HAHUM 110

156 TeMe "ArperaTHbIe COCTOSHUS BEILIECTBA. bubmorexa HOK
https://m.edsoo.ru/1d36b5b1
®dazoBbie Iepexoib"

157 O06o001IeHre U CUCTEMaTH3aIisl 3HAHUH 110 bubmuorexa [JOK
Teme "DiekTpuyeckoe moje" https://m.edsoo.ru/3bf0def9

158 O0001eHre 1 cucTeEMaTU3aLMS 3HAHUI 110 bu6nmoreka [IOK
teme "TIOCTOSAHHBIN 3IEKTPUYECKHIA TOK" https://m.edsoo.ru/71453ee6

159 O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 bu6nuoreka [IOK
teme "TOoKH B pa3audHbIX cpegax” https://m.edsoo.ru/3d40077a

160 O06o001IeHe U CUCTEMAaTH3alUsl 3HAHUH 110 bu6mmoteka [IOK
teme "MarautHoe moJe" https://m.edsoo.ru/3b4c06ae
PesepBubiit ypok. O6001IEHNE 1

161 CI/ICTEM&TI/ISZEI/I)I 3HaHI/II;IH 10 TEME bubmorexa [IOK

https://m.edsoo.ru/053e2248
"JJIeKTpOMarHuTHasI MHIYKIUS"
PeseprHbIil ypok. O6001IEeHNE 1
162 CI/ICTEMaTmZIle;I 3HaHI/II;IH 0 TEME bubmorexa HOK
https://m.edsoo.ru/d6310bfd
"MexaHndeckue KojacOanus"
Pesepenbriit ypok. O600meHne u
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HaHI/II;IH 110 TeEME bubmorexa [OK
https://m.edsoo.ru/5e2bb83d
"DneKTpoMarHuTHbIE Kosebanus"
Peseprubrit ypok. O6001IeHNE U

164 CHCTEeMaTH3alMsI 3HaHUH 110 TeMe but6mmoreka [IOK
"MexaHUYECKHEe U AIEKTPOMArHUTHBIC https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBublit ypok. O6o0uieHue u bubmmoreka [JOK
cucTeMaTu3arys 3Hanuii 1mo teme "Onrrka" https://m.eds00.ru/52ad1603
PesepBHEIil ypoOK. O606i].[€HH€ u BuGmorexa LOK

166 crucremaTusalus 3Hanuii o reme "OCHOBBI

https://m.edsoo.ru/5bec1c65
CTO"
167 PesepBHbIil ypok. O6001IeHNE 1 bubnuotexa [JOK
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cUcTeMaTu3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

https://m.edsoo.ru/f7¢59d38

PesepBusiit ypok. O600mIcHNE U

168 cucTeMaru3alus 3HaHui o reme "dusuka 1 bubmmorexa LOK
" B https://m.edsoo.ru/1f511654
aToMa
66 Pe3epBHBIiT ypoOK. O6o6111eHI/Ie u @ . BuGmiorexa LOK
cucTeMmarusaius 3HaHui no reme "duszuka
B " https://m.edso00.ru/905c5ce0
ATOMHOTO S/Ipa M 3JICMCHTAPHBIX YaCTHI]
70 Pe3zepBHbIil ypoK. O6o6111eHI/Ie u . BuGmiorexa LIOK
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
5 https://m.edsoo.ru/2bffb94c
"DnemMeHTHl acTpopu3UK"
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI10 KJIACC

Kona
MpPOBEPAEMOro
pe3yJbTarta

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeIbHOI NPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

10.2

10.3

10.4

10.5

JleMoHCTpHpOBaTh HAa MpUMEpaxX poiib U MECTO (U3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAY4YHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TECXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

Y4YuThIBaTh TPaHUIBI TPUMEHEHUS H3YYCHHBIX (PU3UUECKHX MOJIeIIeH:
MaTepuaibHas TOUKa, HHEPIHAJIbHAS CHCTeMa OTCUYETa, a0COMIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHHS ra30B, )KUJIKOCTEN U TBEPIABIX TEIl,
TOYCYHBIN AICKTPUICCKUI 3apsl — MPU pelieHnH (GU3NUECKUX 3a71a4

Pacrnio3HaBaTh pu3uveckue siBieHus (MPOLEcCchl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHWMKH, MOJIEKYJSIPHO-KMHETUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA M DJJIEKTPOJAMHAMHUKH: DPABHOMEPHOE M PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE TMaJeHUe Tell, MABWKEHHUE 10
OKpPY>KHOCTH, HWHEpIHsA, B3aumojeictBue Ten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE 00BhEMa Tel
IpU HarpeBaHuM (OXJIAXAEHWUU), TEIUIOBOE pPaBHOBECUE, HCIapEHue,
KOHJICHCALlKs, IUIABJICHUE, KPUCTAJUIN3aLMsl, KUIIEHUE, BIa)KHOCTh BO3lyXa,
IIOBBILICHHUE 1aBJIECHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b
MEXJly IIapaMeTpaMM COCTOSIHUA ra3za B M30IpoLeccax; JIEKTpU3aLys Tell,
B3aMMOJCICTBHE 3aps 0B

OnuceiBaTh MEXaHUYECKOE IBM)KEHHUE, MCIONb3Ys (U3NUECKHUE BEITUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~TEJla, KUHETUYEeCKas DHEpPrus, IOTCHUUalIbHAsA JHEPIHs,
MeXaHWueckass paboTa, MeXaHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
NpPaBUIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HCHOJIB3YEMbIX BEIMYUH, MX
0003Ha4YeHHs] U EIWHUIBI, HaXOAWUThb (OPMYIIbI, CBSA3BIBAIOLINE JIAHHYIO
(Gu3HYECKYIO BEIMYUHY C IPYTUMU BEIMUNHAMU

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TE€JI WU TEIUIOBBIE SIBJICHUS,
UCTIONB3Ys (hU3MUECKHe BETUYMHBIL: JaBJICHUE Ta3a, TeMIepaTrypa, cpeaHss
KHUHETHYeCcKas SHEPTUst Xa0TUYECKOTO JBUKECHUS MOJIEKYJI,
CpPEIHEKBaJ[paTUYHAsI ~ CKOPOCTh  MOJIEKYJl,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSII SHEprus, padbora raza, KOIPGUIMEHT IOJE3HOTO JACHCTBUS
TETJIOBOTO JBUTATEJIS; TIPU ONMKUCAHUH MPABHIIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI MCTIOJIb3yeMBIX BEJIMYWH, WX O0O3HAYCHHS W €IWHUIIBI, HAXOJUTh
dbopMyIbI, CBS3BIBAIONIME JAaHHYI (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEITMYMHAM

10.6

OmnuceiBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTpUYECKUE SIBJICHUS (MPOIECCHI), UCTONb3Yysl (GU3NYECKUE BETUYUHBI:
AIIEKTPUYECKUIN 3apsl, OJJIEKTPUYECKOE TI0Jie, HaANpsLKEHHOCTh MO,




MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUU MPABUIBHO TPAKTOBATH
(bu3HYeCKUil CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (pru3nyeckue
3aKOHBl W TNPUHLMIBL 3aKOH BceMupHoro tsrotenus, |, Il u Il 3akons!
HproTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOM SHEpPruu, 3aKOH COXPaHEHMs
UMIIyJibCa, MPUHLIMII CYNEPHO3UIMM CWI, [PUHLMI PaBHOIPABUS
MHEpUUAIBHBIX CHUCTEM OTCUE€Ta; MOJIEKYJIAPHO-KHHETHUYECKYI0 TEOPHUI0
CTPOCHHUSl BELIECTBA, TI'a30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOM
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEPBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHMS BJIEKTPUUYECKOrO
3apana, 3akoH KynoHa; mpu 3ToM pas3indaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEMaTHUYECKOE BBIPAKEHUE U YCIOBHS (IpaHUIbl, 00JIacTH)
IPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

10.14

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallMH, HpUOOpPOB U
TEXHUYECKUX  yCTPOMCTB;  pa3nuyaTh yCIOBUS UX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHHU U
MPOIIECCOB C UCIOJIB30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPU 3TOM
dbopMyspoBarh npobiaeMy (3agady) ¥ TUMOTE3y YIeOHOTO IKCIEPUMEHTA,
coOuparh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 00OPYIOBaHMS, TPOBOIUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

OcyniecTBiIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYUH,
IOpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEpPEHHsS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  MOJYyUYEHHOW  3aBUCHUMOCTHU
bu3MYECKUX BENIWYUH B BUAE TaONHIl U TpaduKOB, JelaTh BBIBOABI IO
pe3yJibTaTaM HCCe0BaHUs

Cobmronats mpaBuia 0€30MacHOrO TPyAa MPH MPOBEJICHUN UCCIIEA0BAaHHM B
paMkKax  y4eOHOro  OSKCIEpHUMEHTa, y4eOHO-MCCIIEeOBATENbCKON U
IIPOEKTHOM AESTEIBHOCTH C MCIOIb30BAaHUEM U3MEPUTEIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYAOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3aJlaHHOM (PH3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHANIM3a yCIOBHS
3aaui BBIOUPATh (PU3UYECKYIO MOEINb, BBICTATh (DU3HUECKUE BETUYHHBI
U QopMyInbl, HEOOXOAMMBIE Il €€ peIlIeHHUs, MPOBOIUTH PACUEThl U
OIICHUBATh PEAIbHOCTH MOJYYCHHOTO 3HaYCHHS (PU3UIECKON BEITHUHHBI
Pemarn Ka4eCTBEHHBIC 3a7auM:; BBICTPaUBaTh JIOTHYECKU
HENPOTUBOPEUMBYIO IIENOYKY PAaCCYKIACHHUM C OINOpOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKHE SIBIICHUS




10.15

10.16

Hcnonb3oBaTh  MpH  pelIeHHH  y4eOHBIX  3aJad  COBPEMEHHbBIC
MHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYpPHpOBAHUA,
UHTEpIpeTallud U MpeICTaBlIeHUs Yy4eOHOH M  Hay4dHO-IOINYJIIPHOM
uHpOpMALlMY, MOJYYEHHOM U3 pa3IMyHbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4aeMyl0 HHPOPMALIUIO

[TpuBOANTE IPUMEPHI BKJIAJIa POCCUHUCKUX U 3apYOSIKHBIX YUEHBIX-(DU3UKOB

B Pa3BHUTHEC HAYKH, 00BsACHEHHE IIpOoLECCOB OKpy»XamIero Mupa, B
Pa3BUTHEC TEXHUKU U TEXHOJIOTHI

10.17

Hcronp30BaTh TEOPETUYESCKUE 3HAHUS 110 (PH3HMKE B MOBCEIHEBHOM JKU3HU
uis  o0ecriedeHus: 0O€30MacHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYECKHMMHU YCTPOMCTBAMH, JJIsl COXPAHCHUS 3/I0POBbs M COOJIIOJCHUS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIeH cpere

10.18

11 KJIACC

PaGoTtats B Tpynme C BBIMOJHEHHWEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAILHO PACIPEISISATh 00SI3aHHOCTH U
IJIAHUPOBATh JECATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSAX, aJCKBaTHO
OLCHMBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpPYyNIlbl B pELICHHE
paccMaTpuBaeMoii MpooIeMbl

Kona
NpoBePsIeMOro
pe3yJbTara

HpOBepﬂeMble NMPpEeAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’[LHOﬁ NnporpaMmasl CpeaHeEro 06]11(')1"0 06pa30BaHI/Iﬂ

111

11.2

11.3

JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MeCTO (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPa, B Pa3BUTUH COBPEMEHHON TEXHUKHU
W TEXHOJOTHH, B MPAKTUYECKOW MEITEIBbHOCTH JIOJIEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

VY4uThIBaTh TpPaHHIBI NPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJEIei:
TOYEUHBIN DJJIEKTPUYECKUHN 3apsj, sAepHas MOJECIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPHU pelIeHNH (PU3NIECKUX 3a]a4

PacriosnaBath usnyeckue siBeHUs (MIPOIecCh) H OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMHUKM W KBAaHTOBOM (U3UKH: DIIEKTPUYECKAs
POBOANMOCTbD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aMMOJICHCTBIE MAarHUTOB, dJIECKTPOMAarHUTHasI WHIYKIIMS, EHCTBHE
MarHUTHOTO TIOJISI HA TMPOBOJHHK C TOKOM W JBIXKYIIMHCS 3apsil,
AIIEKTPOMArHUTHBIC KoJsieOaHus u BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHWE CBETa, OTPAKEHHE, MpeIOMIICHUE, HWHTepdepeHIms,
mupakuus U MoJspu3alus cBeTa, AUCIEpCHs CBeTa, (POTOIIEKTPUUECKUN
s dekt (porodddexT), cBeTOBOE aBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHAas W HCKYCCTBEHHas
PaarOaKTHBHOCTh

11.4

OnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUYECKYI0 MPOBOAMUMOCTh DPA3JIMYHBIX Cpel) U




AJIIEKTPOMATHUTHBIC  SBIICHUs  (NIPOIECCHI), HCTONB3ysS  (hU3HUECKUE
BEJIMUMHBI: JIEKTPUYECKUI 3aps], CHIa TOKa, SJIEKTPUUECKOe HANpsKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuanos, DJC, pabora
TOKa, MHIYKIUS MarHuTHOro monsi, cuia Awmrmepa, cuia Jlopenia,
WHAYKTUBHOCTh KaTYIIKH, SHEPTUS JIEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
NEepUOJl U YacToTa KoJIeOaHWH B KoyieOaTelnbHOM KOHTYpE, 3aps] M CHUja
TOKa B TIPOIECCE TapMOHMYECKMX OJEKTPOMArHUTHBIX KOJIeOaHUH,
(GoKycHOE paccTOSIHME M ONTHYECKas CHia JIMH3BI, TPH OIMHUCAHUHU
MPAaBWIBHO TPAKTOBATh (DM3MUYECKUN CMBICT HCIOIB3YEMBIX BEIUYHH, HX
0003HAYCHHSI W EIWHMIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIONINE JTAaHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMUYNHAMU

115

OnuceiBaTh M3Y4YCHHBbIC KBAHTOBBIC SBJICHHUS U MPOILECCHI, HCIOIb3Ys
(bu3HYECKHEe BEIMYUHBI: CKOPOCTh IJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI
M YacToTa CBETAa, SHEPrusl M HMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
DHEpPrusi CBSA3M AaTOMHBIX SAEp; MPH OINKWCAHUU NPABUILHO TPAKTOBATh
(bu3MYECKU CMBICI HCTIOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U €IUHUIIBL;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JIAaHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU, BEIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPHHLOUIBL: 3aKkoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
napaiesIbHOr0 COeAMHEHUS IPOBOJAHUKOB, 3akoH JIxoynst — JIeHua, 3akoH
3JIEKTPOMArHUTHON HMHAYKLUH, 3aKOH MPSIMOJIMHEHHOI0 pacnpocTpaHeHHs
CBETa, 3aKOHbI OTPA)KEHUS CBETA, 3aKOHBI MIPEJIOMJICHUS CBETa, YpaBHEHUE
OnHiTeiiHa 11 QorosddexTa, 3aKOH COXpaHEHUS DSHEPruM, 3aKOH
COXPaHEHMsI MMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUUYECKOIO 3apsifia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOaKTHBHOIO
pacnaza; mpu 3TOM pas3lIuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXe€HHWE M ycjoBHsl  (TpaHMIbl,  oO1acTu)
IPUMEHUMOCTH

11.7

11.8

11.9

11.10

OmpenensTh  HampaBlI€HHWE BEKTOpAa HWHAYKIMA MAarHUTHOTO  TIOJIA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBaeMOE TJIOCKHM 3EpKalioM,
TOHKOH JIMH30M

BEITIONTHATE 3KCHEPUMEHTHI 110 HCCIICIOBAHUIO (DM3HUSCKUX SIBICHUUA U
MIPOLIECCOB C MCIIOb30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPEHUI; IPH 3TOM
dbopMynupoBath npobaemy (3agady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPENJIOKEHHOTO 000pYyIOBaHUS, MPOBOJUTEH OMBIT
1 (GOPMYIIUPOBATH BHIBOJIBI

OCymecTBIATh TPSIMBbIE M KOCBEHHBIC HM3MEpPEHUS (PU3NICCKUX BEITHUWH;

Ipu 5TOM BBI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HUCIIOJIB30BATH
N3BCCTHBIC MECTOAbI OLICHKH HOFpCHlHOCTCﬁ I/ISMepCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUH; MPU I3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH




PE3YIbTAaThI HOJIy‘ICHHOI;'I 3aBUCHUMOCTH q)HSI/I‘ICCKI/IX BCJIMYHMH B BHUJIC
Ta6J'II/II_[ n Fpa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YyJIbTaTaM UCCICOO0OBaHHUA

11.12

CoOmoath npaBuiia 0€30MacHOTO TPyAa MPU IPOBEACHUH HCCIICIOBAHUI B
pamMkax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOfICTB n
1abopaTopHOTro 000PYA0BaAHUS

11.13

Pemarp pacuérHble 3amauu C SIBHO 3a/laHHOM (PU3MYECKOH MOJENbIo,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI ¥ MIPUHIIMITB; HA OCHOBE aHAIN3a YCIIOBHS
3aJlaud BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PHU3UUECKHE BEIMYUHBI
U QopMyIbl, HEOOXOAMMBIE I €€ pelIeHUs, MPOBOIUTH PACUEThl W
OIICHUBATh PEAIbHOCTh MOJIYICHHOTO 3HAYCHHS (PU3UIECKON BETHUHHBI

11.14

11.15

11.16

11.17

Pewatp Ka4eCTBEHHBIE 3a7a4u: BBICTpanBaTh JIOTUYECKH
HEIIPOTHUBOPEUYUBYIO IIEIIOYKY paCCyXICHUM C ONOpPOM HAa HU3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBJICHUS

Hcnonb3oBaTh  HpU  pelleHMH  y4yeOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA, CTPYKTYpPHpOBAHUA,
UHTEpHpeTallud ¥ MpeJICTaBlIeHUs Yy4eOHOH M HAay4HO-IIOMYJISIPHOM
uH(poOpMalMy, TONYYEHHOM W3 pa3IUYHbIX HCTOYHHKOB; KPUTUYECKU
AHAJTM3UPOBATH MOJTy4aeMyl0 HHPOPMAIIUIO

OOBSCHATh TPUHIMUIBI JEWCTBHS MAIIUH, NPHOOPOB W TEXHUUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 HCMIOJIb30BaHUS B
OBCEIHEBHON XU3HU

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB

B pPa3BUTHUC HAYKHU, B 00BACHEHHE mponeccoB OKpyXKaromiero Mupa, B
Pa3BUTHC TCXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOICTBaMH, JUII COXPAaHEHHs 3/0pOBbS M COOIIOAECHUS
HOPM DKOJIOTHYECKOTO MOBEJCHMSI B OKPYIKaIOILIEN cpesie

11.19

PaGotate B Tpynme C BBIMOJHEHWEM pPa3UYHBIX COIHAIBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYIIIbI, PAlUOHATIFHO PACIPEACIATh 00S3aHHOCTU U
IJITAHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHUTYalUSX, aJCKBaTHO
OIICHMBATh BKJaJ KaXJIOr0 U3 YYaCTHUKOB TpPyINIbl B peEUIEHUE
paccMaTpuBaeMoii MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
paszjiena

Koxa npoBepsiemoro
3j1eMeHTAa

IIpoBepsiemMble 3J1eMeHTBHI CO/leP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

1.1

1.2

®usnka — Hayka o npupone. Hayunele meTos
MO3HAHUS OKpY’Karouiero Mupa. Poip skcriepumenta
U TEOpUHM B TpoIecce TO3HAHUS TMPUPOJBI.
OKcrepuMeHT B (pusuke

MoaenupoBanue bu3HIecKux SIBJICHU u
nporeccoB. Hayunble runoressl. ®dusnyeckue
3aKOHBI M TEOpuUU. ['paHMLIBI IPUMEHHMOCTH
¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore u w™ecro ¢msuku B opMupoBaHUH
COBPEMEHHOM  HAy4YHOM  KAapTHHBl  MHpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0eH

MEXAHHUKA
KMHEMATHKA

2.11

Mexannueckoe — JBHKeHUE.  OTHOCUTENIBHOCTD
MexaHuueckoro JaBwxeHus. Cucrema OTcuérta.
Tpaexropus

2.1

2.12

2.1.3

2.14

2.15

[lepemenienue, CKOpOCTh (CpemHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, HUX HpOCKIII/II/I Ha OCU CUCTCMBbI KOOpZ[I/IHaT.
Crno)xeHue mepeMeIeHnui U CJI0KEHUE CKOPOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCUMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH W IepeMElICHUs
MaTepUalIbHOU TOYKN OT BPEMEHU

CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO
naJicHus

KpuBonnnuelinoe JIBUYKEHUE. PaBrOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
VYrioBas CKOpOCTh, JIMHENHAsT CKOpocTh. Ilepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

2.1.6

TexHuuecKkrue yCTpOMCTBA: CHUIOMETp, JBUKECHHE
CHApSJIOB, IIEMTHBIE U PEMEHHBIE NepeIaun

2.1.7

[IpakTnueckue paboTel. M3mepeHne MIHOBEHHOI
ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXKIY
My TSIMH, IIPOWIEHHBIMU TEJI0M 3a
IIOCJIEIOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKEHUM C HA4YAJIbHON




CKOpPOCTBIO, PaBHOM HyNw. M3yueHue NBUKEHHUS
HIapuKa B BS3KOHM KMIKOCTU. M3yueHue ABUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATBHO

JTUHAMUKA

[Ipuniun  orHocutenbHOCTH ["anmuines.  IlepBsiit

221 R
3akoH HetotoHa. MHep1anpHble CUCTEMBI OTCUETA
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
Bropoii 3akon HeroTOHA 119 MaTepuaibHOM TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHA /U1 MaTepHaIbHBIX TOYEK
994 3akoH BceMUpHOro TsaroteHus. Cuia TSDKECTH.
o [lepBas kocMHuueckas ckopocTh. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna Ttpenus. Cyxoe Ttpenue. Cuiia TpeHUs
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
o tperusi. Crita COMPOTHBIICHHS NIPH JIBIKCHUH Tella
29 B )KMJIKOCTH HJIU Ta3e
997 [ToctynatenbHOe ¥ BpallaTelbHOE  JIBUXKEHUE
o abCOIIIOTHO TBEPIOIO TENa
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAaIlCHHS.
2.2.8 [1ne4o cunbl. YciioBust paBHOBECHS TBEPAOTO TENA B
NCo
299 TexHu4eckue yCTponuCTBA: NOAIIUITHUKY, ABUKECHUE
o HCKYCCTBEHHBIX CITyTHUKOB
[Tpaktnyeckue paboTsl. M3yueHue ABHIKEHMS
Opycka Mo HAaKJIOHHOHM IJIOCKOCTH MOA JeHCTBHEM
HECKOJBKUX cmil. MccnenmoBanne 3aBUCUMOCTH CHIT
2.2.10 YOPYrOCTH, BO3HUKAOIIUX B JedopMUpyeMoit
Npy>)XHHE ¥ PE3NHOBOM 00pasile, OT BETUYHUHBI UX
nepopmanuu. MccnenoBanue ycioBUH PaBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPALLICHUS
###Par###3AKOHbBI COXPAHEHIM A B MEXAHUKE
Nmnynbc ~ maTepuaqbHOW ~ TOYKH,  CHUCTEMBI
231 MaTepHalbHBIX TOUYEK. VIMITyNIbC CHIIBI U U3MEHEHHE
UMITyJIbCa Tena
939 3akoH coxpaneHus nMmiyibca B MICO. PeaktuBHoe
2.3 e JIBUKEHUE
2.3.3 Pabora cuibl
2.34 MOIIHOCTH CHIIBI
935 Kunernueckas »sHeprus MaTrepHaJbHOM  TOYKH.

TeopemMao KMHETUYECKOU SHEPT U




2.3.6

ITorenuumanpHas >Heprus. lloreHuunanbHas >Heprus
yIpyro ne(popMHUPOBaHHON IIPYKHUHBI.
[TorennuanbHast 3Heprus Tesa BOIU3U MOBEPXHOCTH
3emin

2.3.7

HOTCHI_[I/IaJIbHBIe N HCIIOTCHIMAJIBbHBIC CHUJIBI. CBs3b
pa6OTBI HCIMOTCHUHAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHUYEeCKOMH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOH SHEpIrun

2.3.8

2.3.9

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHuyeckue  yCTpPOWCTBA:  JBMIKCHHE  paker,
BOJIOMET, KOTIep, MPY>KUHHBIA MTUCTOJIET

2.3.10

[Tpaktuyeckue padboTsl. M3yueHue cBsA3U CKOPOCTEH
Tel NpU Heynpyrom ynape. MccnenoBaHue cBsA3u
paboThl CHJIBI C HW3MEHEHHEM MEXaHHYeCKOM
SHEPIruy Teia

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH
OcHoBHbIE IOJIOKEHUSI MOJIEKYJISIPHO-

311 KMHETUYECKOM TeopuHu. bBbpoyHOBCKOe [BHKEHUE.
Huddyszusa. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS
YacTHUIl BellecTBa
Mopnenu cTpoeHHs ra3oB, XKHJIKOCTEH U TBEPIBIX

3.12 T€1 U OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJI. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

314 TemmoBoe  paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Lenscus

3.1 Mopens wuaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEATIBHOTO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.16 KMHETUYECKOM SHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. lllkana remneparyp KenpBrna

317 VYpaBuenune Kianeilipona — MenaeneeBa. 3akoH
JanbroHa
I"a3oBble 3ak0HBI. M301poLiecchl B HASAIBHOM T'a3e C

3.1.8 MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa,
u30Xxo0pa, n3obapa

3.1.9 TexHUUecKue yCcTpoiicTBa: TepMOMETp, OapoMeTp

3.1.10 [TpakTueckue padoTsl. MI3mepeHne macchl Bo3ayxa




B KJIacCHOIl KoMHare. McciemoBaHue 3aBUCUMOCTU
MEX]ly IapaMeTpaMu COCTOSIHUSA Pa3peKEHHOro
rasa

3.2

321

3.2.2

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHamuyeckas cucTeMa. BuyTpennss
SHEPTUsI TEPMOJIMHAMHYECKOU CHUCTEMBI U CITIOCOOBI
e€ U3MeHeHUs]

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

3.2.3

Bunpr TeIIoNnepeIaun: TEIJIONPOBOIHOCTb,
KOHBEKLUsA, M3IydeHHe. TeIutoéMKOCTh — Tea.
VaenpHas  TCIUIOEMKOCTh  BemiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEILIoNepeade

3.24

3.25

3.2.6

3.2.7

IlepBbii  3ak0H TepMoaMHaMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas uHTEpIIpEeTaIys pabOTHI ra3a

TeruioBeie  MamwmHbl.  [IpuHnunel  gecTBus
TerioBbix MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBBIX MammHax. KodpuiueHT mosie3Horo
nerctBus (nanee — KI1J1) termoBoit Mamuuel. [y
Kapno u ero KII/]

Bropoit 3akon TtepmoauHamuku. HeoOGpatumocTb
MPOLECCOB B MpupozAe. TemioBble JIBUTATEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKU

Texuuueckue YCTpOﬁCTBaI ABUTATCJIb BHYTPCHHETO
CropaHus, OBITOBOI XOJIOAUJIBHUK, KOHAUTTUOHECD

3.2.8

[IpakTnueckue paboTel. M3Mepenue ynenbHOI
TEIJI0OEMKOCTH

3.3

AT'PETATHBIE COCTOSHNWA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIEHUEe. YIenbHas TeIlioTa nap006pa3013aHI/I;1.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

3.3.2

AOCONIOTHAsE U OTHOCUTEbHAS BIIAYKHOCTh BO3/IyXa.
Hacepiuennsiii nmap

3.3.3

3.3.4

3.35

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpuCTauIoB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBneHne u kpucraumszanus. YelbHas TEIUIOTa
riaBnenus. CyOaumarus

ypaBHCHI/IC TEIIOBOro OajilaHca

3.3.6

Texuuueckune YCTpOWCTBA: TUTPOMETP u




MNCUXPOMCTP, KAIOPUMETP, TCXHOJIOTUU MOJYYCHUSA
COBpPEMECHHBIX MaTCpHaJIoB, B TOM YHUCJIC
HaHOMATCPHUAJIOB, © HAHOTCXHOJIOI'UH

IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH

3.3.7
BO3/yXa
4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3anus Tel. OJeKTpuueckuid 3apsia. J[Ba
o BUJIA DJIEKTPUYECKHUX 3aPsI0B
4.1.2 [TpoBOTHUKH, TUAIIEKTPUKH U TIOTYTPOBOTHUKH
4.1.3 3aK0OH COXpaHEHUs FIEKTPUUECKOTO 3apsiaa
41.4 B3anmopeiictBue 3apsnoB. 3akon Kyiona
DneKTpuueckoe ToJIe. HanpsoxkéHHocThb
415 anekTpudeckoro mnons. I[lpuHuun cynepno3unuu.
JlnaNM HANPSHKEHHOCTH JIICKTPUUYECKOTO MO
416 PaGora CHII AJIEKTPOCTATUYECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [TpoBOMHUKKM W AMAJNEKTPUKH B  MOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnektpoéMkocTs. KoHaeHcaTtop. DneKTpoEMKOCTb
4.1.8 IJIOCKOTO KOHJIEHCAaTOopa. OJHEPrusi 3apsKEHHOIO
KOHJIeHCAaTopa
Texnuueckune YCTpOWCTBA: AJIEKTPOCKOI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
[IOCTOSHHBIN DJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CYIIIECTBOBAHUS MIOCTOSTHHOTO
42.1 ANeKTpUUecKkoro Toka. Mcrounuku Toka. Cuma Toka.
ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
42 423 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
' o COIPOTHBJIEHHE BELIECTBA
vy [TocnmenoBarenpHOE, TapauIeIbHOE, CMEIIAHHOS
o COEeIMHEHHE TTPOBOAHUKOB
425 PaGora snexTpuueckoro Toka. 3akoH Jlxoyms —
o Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUUYECKOTO TOKA




4.2.7

anekTponaBkymas cwia (manee — OJC) wu
BHYTPCHHEE CONPOTUBICHHE KMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS ~ METaUIOB  OT
teMriepatypbl. CBEpXIIpOBOIUMOCTh

4.2.9

4.2.10

4211

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

[TonynpoBonHuku. CoOcTBeHHass M IPUMECHas
IPOBOJIUMOCTb IOJYNPOBOAHUKOB. CBOMCTBa p-N
nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI
DNEeKTpUUECKUN TOK B JIEKTPOJIUTAX.
DNEKTPONUTHYECKAS AUCCOUALS. DIEKTPOJIN3

4.2.12

DNeKTpuuecKkuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

4.2.13

TexHuyeckue ycTpoNCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKa, 3JEKTPOHArpeBaTe/IbHbIE
puoopHI, AJIEKTPOOCBETUTENbHbBIE npuOopBkl,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIM JHOI,
TEPMUCTOPbI u (doTope3ncTopsl,
IIOJIyIIPOBOIHUKOBBIH MO/, TaJlbBaHUKA

11 KJIACC

4.2.14

[IpakTnueckue paboTel. 3ydeHue cmemIaHHOToO
COEIMHEHUS PE3UCTOPOB.

W3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO CONPOTUBIICHUS. Habmronenue
JJIEKTPOJIN3a

Kon
paszjiena

Koanposepsiemoro
3J1eMEeHTAa

IIpoBepsieMble 3JIEeMEHTHI COAEPKAHUSA

4

OJIEKTPOAMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

ITocTostHHEIE MAarHUTBHI. B3anmonetlictBue
MHOCTOSIHHBIX MarHUTOB

4.3

4.3.2

MaruutHoe noje. BekTop MarHUTHOW WHIYKIIUU.
[IpuHnun cyneprnio3unuu. JIMHMM — MarHUTHOM
MHAyKIUA. KapTuHa TMHUNA MarHUTHOM WHIYKIIUA
I10JISI IIOCTOSIHHBIX MArHUTOB

4.3.3

MaruutHoO€e moJjie TpoBOJAHUKA ¢ TOKOM. KapTuHa
JIMHUN TOJA JJIMHHOTO MPsIMOTO MPOBOAHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C




TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHHUKOB C TOKOM

434 Cunia Amriepa, €€ MOJyJib M HalpaBJICHHUE
Cuna JlopeHma, e€ MoOAyJb MW HallpaBJICHUE.
4.3.5 JIBi>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Padota cuisl Jlopenia
4.3.6 SIBNeHME PIEKTPOMArHUTHON HHTyKITUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHTYKIIUH
438 OJC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e unaykiuu Gapanes
Buxpesoe snexrpuyeckoe none. 3C uHayKIuu B
4.3.9 IIPOBOJAHMKE, JABWXKYLIEMCS IOCTYyNaTEeIbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. SIBNeHne camouHaykmuu. J(C
e CaMOMHIyKIUH
4.3.12 OHeprusi MarHUTHOT'O NOJISl KaTyIIKH C TOKOM
4.3.13 DJIEKTPOMArHuTHOE T0JIe
TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MAarHUTBHI,
4.3.14 AJIEKTPOMATHUTBI, 3JIEKTPOJBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TICYb
[IpakTueckue paboTbl. M3ydyeHue MarHUTHOTO
MOJIsl KaTyuIkKu ¢ TOKOM. MccnenoBanue AencTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sSBICHUS  DJIEKTPOMArHUTHOM
WHTYKITAH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Komnebarennpuast cuctema. CBoOOmHEIE KOJIEOAHUS.
511 lNapmonnueckue xonebanus. Ilepuon, uacrora,
amMIuInTy1a u (asza xoseOaHui
5.1.2 [TpyxuHHBIN MasTHUK. MaTeMaTH4eCKUI MassTHUK
YpaBHeHue TapMOHUYECKNX KOJIeOaHmil.
51 5.1.3 Kunematuueckoen  gUHAMHUYECKOE  ONHCAHHUE
K0J1e0aTeNbHOTO ABMKCHUS
[IpeBpameHre SHEPrUM TPH TaPMOHUYCCKUX
514 koneOaHusx. CBs3p aMIUIUTYABl  KoOJIeOaHM
o UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJleOaHMi
€€ CKOpOCTHU U YCKOPEHHUS
515 KonebaTenbHbIit KOHTYP. CBoboHBIE

QJICKTPOMArdHuTHBIC  KOJI ebaHua B nacaJIbHOM




5.2

KoieOaTeIbHOM  KOHType. AHAJIOTUS — MEXKIY
MEXaHUYECKUMU u AIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa

5.1.6

5.1.7

5.1.8

3akoH COXpPaHCHUA OHCPIrUuun B nacaJIbHOM
K0J1e0aTeIbHOM KOHTYPE

BriHyX1eHHBIC MEXAHUYECKUE KOJICOaHHU.
Pe3onanc. PezonancHass kpuBas. BbIHyXJIeHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHMUsI.

[Tepemennsbiii Tok. CHHYCOUAIbHBINA TEPEMEHHBIN
TOK.

5.19

MOH_[HOCTB MEPpEMCHHOI'O TOKa. AMHJII/ITYI[HOG n
HeﬁCTBYIOHlee 3HAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoacrBo, mnepenaya u
norpebieHue JIIEKTPUYECKOU JHEPIHUH.
OKOJIOTUYECKUE  PUCKH  MPU  MPOU3BOJCTBE
ANEKTPUYECKON SHEpruu. Kynberypa
HCIIOJIB30BAaHUSl MIEKTPOIHEPTUH B IOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

Texauueckue yCTpOHCTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpOIIepesayd

[TpakTuueckue paboTBhL. Hccnenosanue
3aBHCHMOCTH MEpHOJIa MaIbIX KoeOaHul rpy3a Ha
HUTH OT JJMHBL HUTH W MacChl TIpy3a.
HccnenoBanne NEpeMEHHOTO TOKa B IENH U3
MOCJIEZI0BATENbHO COEAMHEHHBIX KOHJEHCAaTopa,
KaTYIIKA U PE3UCTOpa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHn4deckue BOJTHBI, YCIIOBUS
591 pacmpocTpaHeHHsI. [Tepuon. CkopocTb
o pacmpocTpaHeHHs U JUTHHA BONHBL [lonepeunsie u
MIPOJIOTFHBIEC BOJIHBI
5992 WNurepdepenuus u nudpakuus MeXaHHMUECKUX
o BOJIH
593 3Byk. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa
o toHa. TeMOp 3ByKa
DNEeKTPOMarHUTHBIE BOJHBI. YCIOBUS H3ITyYCHHS
594 AJIIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
o BekTOpoB E, B 1 v B 2NMeKTpOMarHuTHO# BOJIHE B
BaKyyMe
CBoiicTBa 2IEKTPOMArHUTHBIX BOJIH: OTPa)XKCHHE,
5.25 MpEJIOMJIEHUE, MOJIsIpU3aLus, mudpaxius,

uHTepdepeniys. CKOpPOCTh  3IIEKTPOMArHUTHBIX




BOJIH

5.2.6

5.2.7

[[Ixana »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMOIBI ~ paguocBsi3W U TENEBUICHHUS.

Panuonoxanus. DJIEKTPOMAarHUTHOE 3arps3HEHHE
OKpYKaromieu cpeubl

5.2.8

Texnuueckue YCTpOWCTBA:! MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas JUArHOCTHUKAa B
TEeXHUKE W MEIULUHE, pajap, PaguonpUEMHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

5.3.1

5.3.2

OIITUKA
[IpsmonuHeitHOe  pacrpocTpaHeHHE CBeTa B
oaHopoaHOM cpene. JIyd cBeta
OtpaxkxeHne cBeTa. 3aKOHbl OTPaKEHUS CBETA.
[ToctpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

5.34

5.35

ITpenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCOIOTHBIN MTOKa3aTelb MPETOMIICHHS

[Tonnoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbIi
YTOJI [IOJIHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBeTa. CI0KHBIA COCTaB OE€I0T0 CBETA.

LBet

5.3.6

Cobuparomue M pacceuBaronIve JIUH3BI. TOHKas
nrH3a. POKYCHOE pacCTOSHUE U ONTHUYECKas CHJIA
ToHKOM JuH3bl. [locTpoeHue wu300paxkeHUil B
coOuparoIMX U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEIMUECHHUE, TaBa€MOE JINH301

5.3.7

IIpenenst [IPUMEHUMOCTH r€OMETPUYECKON
ONTHUKH

5.3.8

5.3.9

5.3.10

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus Ha0Jt01eHus MaKCHMYyMOB u
MUHUMYMOB B HHTEpP(PEPEHIMOHHON KapTUHE OT
JIBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB
Judpakuus cBera. JudpakuuoHHas peméTka.
VYcnoBue HaOMOIEHUS TTIaBHBIX MAaKCUMYMOB IIPU
MMaJICHUM  MOHOXpPOMAaTHYECKOTO  CBE€Ta  Ha
TU(GPaKIUOHHYIO PEIIETKY

HOJ'IﬂpI/BaI_II/I}I CBCTa

5.3.11

Texnuueckune YCTpOWCTBA: OYKHU, nyna,
¢doroanmnapar, MTPOEKIIMOHHBIN armapar,
MHUKDPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAsl  OIITHKa,
TU(PaKIMOHHAS PEIETKA, TTOISIPOU]




[TpakTuyeckue paboThl. V3MmepeHue mokazaTens
5312 MPEJIOMIICHUS. Hccnenosanune CBOICTB
e n3o0pakeHuil B nuH3ax. HaGmronenue mucriepcuun

CB€Ta

3JIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/IHbI IIPUMEHUMOCTH KJIaCCUYeCKOI

6.1 MexaHuKu. [locTynarel TEOpUM OTHOCUTEIBHOCTH:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIMII OTHOCUTEIbHOCTH DUHILITEIHA

6.2 OTHOCHUTENBLHOCTD OJITHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH U COKpaIleHUE JJTUHBI

6.3 DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI

CBsi3b  Macchl € DSHEpruedl U UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPIrUsi MOKOS CBOOOIHOM
YaCTHIIBI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTEI KBAHTOBOM OIITUKU

®oronsl. @opmyna IlmaHka CBsI3M 3HEPrUU
711 dboToHa ¢ ero 4YacTOTOH. DHEpPruss U HMITYJIbC
¢doroHa

OTtkpsiTue U uccnenopanue porodrddexra. OnbITH

1.2 A.T'". CroneroBa. 3akonsl potodddekra

VYpaBHenue OiHmreitHa g poTorddexra.

7.1.3
«Kpacnas rpanuia» hotodddexra

7.1.4 Hasnenue cera. OnbiTel I1.H. JIeOGeneBa

7.1.5 XUMHYECKOE NeCTBUE CBETA

7.2

716 TexHnuueckue yCTPOMCTBA: (boTOdIEMEHT,
o doTogaTurK, conHedHas OaTtapesi, CBETOINO,T

CTPOEHUME ATOMA

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo
7.2.1 WCCIIEIOBAHUIO CTpOeHHs aToma. [InanerapHas
MoJieIb aToMa

IToctynmarer bopa. WM3nmyueHume u mOIJIOIMICHUE
799 (OTOHOB IpU TEepexo]e aToMa C OJHOTO YPOBHS
o SHEprUM Ha Jpyroi. Bunael cnekrpos. CrekTp

YPOBHEW 3HEPTrUM aToMa BOAOPOa

BonHoBbIE CcBoOMcTBa yactuil. BonHbl ae bporns.
7.2.3 Kopnyckynspao-BonHoBo# nyanusm. Judpakuus
AJIEKTPOHOB HA KpHUCTAIIIAX

CnoHTa"HOE n BBIHYKJICHHOC HU3TYYCHUC.

724 .
VYcTpoiicTBO M IPUHIIMI PabOTHI J1a3epa




7.3

7.2.5

TexHudeckue yCcTpOMCTBa: CIEKTPAIbHBIN aHAIIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpriTHE pangroakTuBHOCTH. OnbITH Pesepdopaa
[0 ONpPEACNICHUIO COCTaBa  PaJUOAKTUBHOTO
msnyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3iydeHus. BiusHue pagnoakTUBHOCTU HA KUBBIC
OpraHU3MBI

7.3.3

7.3.4

7.3.5

OtkpeiTHEe mnpoTOHa U HeWTpoHa. HykinoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsia
saapa. MaccoBoe unciio sapa. M30tomnsl
Anbda-pacniaf. DJIEKTPOHHBIM U TMO3UTPOHHBIN
Oera-pacrna. lNamma-uznyuenue. 3aKkoH
paZo0aKTUBHOTO pacmaja

DHeprus CBA3U HYKJIOHOB B sJipe. SlaepHbIe CHUIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii  peaktop. TepmosinepHbIA  CHHTES.
[Tpo6yieMbl U MEePCHEKTUBHI SACPHOM IHEPIETUKH.
DKOJIOTUYECKHUE aCHEKThI IACPHON SHEPTETUKHU

OnemeHTapHble YacTHIbl. OTKpBITHE MO3UTPOHA.
@dyHIaMEHTAIbHBIE B3aUMOJAEHCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, sinepHblil peakTop, aToMHas 6omba

[Tpaktuyeckue pabotel. HccnenoBanue TpekoB
yacTull (110 TOTOBBIM (poTorpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3qH0ro HeOa. Co3Besnus, sipkue 3BE3NBI,
IIJIaHETHI, UX BUJUMOC IBUXKCHUC
Conneynas cucreMa. IlmaHeTsl 3eMHOW TPYMIIBL

[I;maHeTBI-TUTaHThl U UX CIYTHUKH, KapJIMKOBBIE
miradeTsl. Majele Tesia COTHEYHONM CUCTEMBI

Connue, ¢orocdepa u armochepa. ConHeuHas
AKTUBHOCTb

8.4

8.5

Uctounuk sHeprum CosiHIa U 3BE31

3BE31pl, UX OCHOBHBIE XAapAaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TeMmIeparypa, ux




8.6

B3aUMOCBs3b. JluarpaMMa «CIEKTpPaJbHbIN KIIAacC —

CBETHUMOCTD). 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTDY IS 3BE3] IJ1aBHOM
MOCJIEIOBATEILHOCTH

Buytpennee ctpoenue 3BE3n. CoBpeMeHHBbIE
MIPEACTABICHUS O TMPOUCXOXKIACHUU W DBOJIOIHHI
CounHia 1 38E€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii Ilyts — Hama ['anaktuka. CnupanbHast
cTpykTypa ['anaktuku, pacnpeneneHue 3BE31, raza
u neu. llonoxkxenue u nwxenue CosHua B
INanaktuke. Ilnockas u chepuyeckas noaCHUCTEMBbI
I"anakTuku

8.8

8.9

8.10

Tunbl ramakTuk. PaguoralakTMkd HW  KBa3apsbl.
UéEpHpbie AbIpBI B IApax rajlaKTUK

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoii, teopust bosbmoro B3psiBa. Mojnens
«ropsiuer BeeneHHol». PenukroBoe u3inydeHue

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUU




ITPOBEPAEMBIE HA EI'D 11O ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOUM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHEI'O
OBIIET'O OBPA3OBAHUA

Kon

1

NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

CdopmupoBaHHOCT, YMEHHMI pacro3HaBaTh (U3HUECKUE SBIICHUS

(poruiecchbl) U OOBSICHATH UX HAa OCHOBE M3YUYEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJararoniuMmn (1)I/I3I/III€CKI/IMI/I IIOHATHUAMHA u

BEJIMYMHAMH, XapaKTEPU3YIOUMMH (PU3NIECKHIE TPOIIECCHI

ChopMUpOBaHHOCTh YMEHHA MPUMEHSITh 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJIEKYJIAPHOU buzuku u TEPMOJIMHAMUKH,
ANEKTPOAUHAMUKH, KBAaHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SIBJICHUI MHUKpPOMHUpPA, MAaKpOMHpa M MeEramupa, pasjinyaTh YCIIOBHUS
(rpanuIBl, 007ACTH) MPUMEHUMOCTH (DU3MUECKHUX 3aKOHOB, TOHHUMATh
BceoOmuit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYCHHOCTH
WCIIONIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (PU3MUECKHE
MpPOLIECChl,  HUCIIOJIb3YySl ~ OCHOBHBIE  IIOJIOKEHHUS, 3aKOHbI WU

3aKOHOMEPHOCTH

C(i)OpMI/IpOBaHHOCTb YMCHUA pasjindaTb YCJIOBUSA TPHUMCHUMOCTH

Mojienel PU3NYECKUX TN U MPOLECCOB (SIBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs pelaTh pacuéTHbIE 3aqaud C SBHO
3a/IaHHON W HESBHO 3aJaHHON (PU3MUECKONW MOJENbI0: HA OCHOBAHHH
aHalu3a YCIOBUS BbIOMpaTh (U3MYECKHe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
)51 IMOCTYJIAThI (1)I/I3I/I‘I€CKI/IX TGOpI/Iﬁ npu HUCITOJIB30BaHNU
MAaTE€MaTUYCCKUX MCETOJ0B PCHICHUA 3adad, IPOBOJUTH pvaéTBI Ha
OCHOBaHMM MMEIOUIUXCS JaHHBIX, AaHAJIM3UpPOBaTh peE3yJbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIEHUsT C Y4YETOM  IOJYyUYEHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIE 3a7aud, TpeOyrolMe MPUMEHEHUs 3HAHUM U3
Pa3HbBIX pa3AeNoB MIKOJIBHOIO Kypca (PU3MKH, a TaKKe HHTErparuu
3HAHUW W3 JpYruX TMpPEeAMETOB €CTECTBEHHOHAYYHOTO  IMKJa:
BBICTPAaMBaTh JIOTMYECKYIO LIEMOYKY pAacCyXIE€HUH C ONopodl Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUSA

Bnanenue OCHOBHBIMH METOaMHU Hay4HOTO MO3HAHUS,
UCIOJIb3YEMBIMU B (U3MKE: TMPOBOJUTH MpsIMble U KOCBEHHBIE
u3MepeHus: (U3MYECKHUX BEJIWYUH, BBIOMpPAs ONTUMANIbHBINA CHOCO0

HU3MCPCHUA U UCIIOJIB3YySl HU3BCCTHBIC MCTOAbBI OLCHKH HOFpCH.IHOCTGfI




U3MEPEHUH, MPOBOJUTH HCCIEIOBAHUE 3aBHCUMOCTEH (U3NYECKUX
BEeIMYMH C HCIHOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATDH
MOJIy4E€HHbIE Pe3yJIbTaThl, UCIONb3Ys (pU3MUECKHEe TECOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOJBL; COOMIOIATh IpaBuiia OE30MacHOTO Tpyda
IIpU MPOBEACHUHU HCCIEIOBAHUN B paMKax y4eOHOIO HSKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opytoBaHUS

ChopmupoBaHHOCTh ~ yMEHMIl  aHAIM3UpOBaTh W OILICHUBATH
MOCNeACTBHS ObITOBOM M MPOU3BOACTBEHHO J1€ATEIHHOCTH YeIOBEKa,
CBSI3aHHON C (DM3MYECKUMH MPOILECCAMU, C TO3HIMA SKOJOTHICCKON
0€30MacHOCTH; IIPEICTABICHUN 0 palMOHAIIBHOM
MPUPOJIONOIb30BaHUM, a  TakKe  pa3yMHOM  HCIOJb30BAaHUU
JOCTH)KEHUM HAyKM W TEXHOJIOTMH Uil JajIbHEMILEro pa3BUTHUA

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IU4HBIMH crocobamMu  paboTel ¢ MHPOpManuei
(U3NYIECKOTO  COACpXAHHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTUE YMEHUH KPHUTHYECKOTO

aHalln3a 1 OUCHKH JOCTOBCPHOCTH HOJ'Iy‘IElCMOfI HH(bOpMaL[HH

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAOIINE
aCTPOHOMMUYECKHE TOHATHS, TEOPUHM M 3aKOHBI Ui aHaau3a Hu
00BACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpelie; JBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMHY 3BE€311 U Beenennoi




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

OU3UKE

Kon Kon
pa3nena/te aJjieMe

MBI HTa

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

MEXAHHUKA

KMHEMATHKA

1.11

MexaHu4deckoe JABHKCHUC. OTHOCHTEIBLHOCTh MEXaHHYECKOTO

nBmkenna. Cucrema orcyéra

1.1.2

11

1.1.3

1.1.4

MarepuasbHas TOUKA.

TPaeKTOPH

Eé& pannyc-BekTop:
Flt)=(xle) (e ) =(e)),

TpaeKTopI,

nepeMeIleHIe: /
Ar =7 (t))-1(t) =1, -1, = t
= (Ax, Ay, A),

Y TE.

CroxeHne HEPEMEHIEHIIFIZ

Ny =0, + 4,

CKOpOCTL MaTepI/IaHLHOﬁ TOYKHU:

. AF
U=—
At

_—y

— @l =
=7'=(v,.u,.0, ).

Ar—{

.ﬁ.\: M r r
v, =—| =X/, aHaJIOIIYHO v, =y, U.=Z,.
Al '

CrnoskeHIHe cKopocTeil: 6, =0, + 0, -

Brruncnenue nepemenieHys U MyTd MaTepuaibHON TOYKU IIPU
NPSIMOJIMHEIHOM JIBUKEHUHU BAOJb OCH X IO rpaduKy

3aBHCUMOCTH V(1)




- . AD -
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = ﬁ—\-\ =u = [ﬂ
I |arsp

a. =

Au o,
L =—= =(v,),", aHamOIIMHO a, = (v
Aty

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Vit

1.15
Uy (t) — vg, = const
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:
(t)=x,+u, I+ ar
x(t)=x,+u, t+—
1] 0x 2
v(t)=u, +at
1.1.6 a. =const
12 _ A -
UEI Ul.'f - '-a.‘f ['12 '11]
U, +U
—a7T4
HPII JBIDKESHIII B O[THOM HAMPABISHMII IVIE S = T I
CBobosHOe nasieHue. Y cKkopeHre cBOOOTHOTO Ha/IeHHs.
Vi o ﬁo
1.1.7 l
Mo o
0 Xo {-

I[BI/I)KGHI/IG TCI1a, 6pOI_HCHHOI‘O o yrijioMm o K ropu30HTY:




1.2

1.1.8

1.1.9

1.2.1

[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepuaibHOM TOUKHU
10 OKPY’KHOCTH.
VYrnoBas 1 JIMHENHAsA CKOPOCTh TOUKU:

v = wR

V=wR

HpI/I PaBHOMCPHOM ABHIKCHUU TOYKH 110 OKPYIKHOCTH

_27r_2
w= = TV

w=2mv=27/T

[leHTpOocTpeMUTENbHOE YCKOPEHUE TOUKH:

[TonHOE yCKOpEHNE MaTEepUATLHON TOYKH
Teépaoe Teno. [locTtynatenbHOE U BpalllaTeIbHOE IBUKEHUE

TBEPOrO Tesa
JMHAMUKA

Nuepunaneubie cucreMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHUTENBHOCTH ['anmunes




Macca tena. IImoTHOCTE BelliecTBa:

m
1.2.2 v
Cuna. [IpyHuuMn cyneprno3uiuu CUI:
FpaBHoneﬁCTB = Fl + F2+' -
1.2.3
Bropoii 3akon HeroToHa: ajist matepuanbHoit Touku B UCO
Fl == mal
1.2.4 Ap = FAt
—{—{—
F, Fy
Tperuii 3akoH HproTOHA 1511 MaTe€pUanbHbIX TOUYEK:
Fiy, = —Fy
1.2.5
3aKOH BCEMHUPHOTO TATOTCHHS: CHJIBI TPHUTSHKCHHUS MEXKITY
TOYEYHBIMU MacCaMU PaBHBI
mym,
F=6G6——
R2
1.2.6

Cuna TSDKECTH. HCHTp TSDKECTH Tela. 3aBHCHUMOCTH CHIIBI

TSAXKECTU OT BBICOTHI h Hazg HOBerHOCTLIO IIJIQHCTBI paJlI/IYCOM
RO:




GMm

9 Ry + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.7 F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKCHUSI:
E, = uN
1.2.8
Cuiia TpeHust TOKOSI:
Ep, < uN
Koaddurment tpenns
JlaBieHue:
L
1.2.9 P="g
1.3 CTATHUKA
.
F
1.3.1 MOMEHT CHIJIBI OTHOCHTEIHLHO OCH BPAIICHHS:
IM| = FI, tae | — rumeyo cuist
OTHOCUTEIIEHO  OCH,  Tpoxojsmed  depe3  Touky O
MEePICHIUKYIISIPHO PUCYHKY
LenTp Macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX TOYEK:
myry + myry+...
1.3.2 Tm, =

my +my+...




B onHOpOIHOM 10JIE TSXKECTH
(g = const)
LIEHTP Macc Tejla COBIAJIAET C €ro IEHTPOM TKECTH
VYcnosus paBHoBecust TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3 I,
|E+Fy+...=0
1.34 3akoH [lackamns
JaBieHwne B )xuaKocTH, mokosmeicsa B ICO:
=poy + pgh
135 P =Do TPy
3akoH Apxumena:
F Apx — _RablTeCH
€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To
F Apx — pg VBLITeCH
1.3.6
VYcnoBue miaBaHus Te
14 3AKOHbBI COXPAHEHUSA B MEXAHUKE
NMnynsc MaTepuabHOM TOUKHU:
p =mv
14.1
142 Nmmynbe cuctemsl Tel:




143

144

p=pgt+p+..

3aKOH M3MEHEHUS M COXPAHCHHS UMITYJIbCA:
B 1CO

Ap = A(pl + p2+' ' ) = FlBHeI_HHAt + FZBHemHAt+' .

B UCO , ecnin

Ap = A(p; + pp+...) =0

, €CITH

- -

FlBHemH + FZBHemH+' ..=0

PeakTnBHOE IBIKEHIE

F
‘ﬁ[;ﬁx

PaGora cuibl Ha MaoM NEpEeMCIICHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax

1.4.5

«-
D

MoOnIHOCTE CHIIBI:




1.4.6

1.4.7

eciu 3a Bpemst At
paboTa CUJIbl U3MEHSETCS Ha , TO MOIIHOCTb CHJIBI
Ad

P=— =F-vu-coso
ﬂf Ar—

Kunernueckast sHEprust MaTeprUaIbHON TOUYKHU:
mv?  p?

EKI/IH = =

2 2m

3aK0OH M3MCHCHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MatepuanbHbix Todek: B UCO AEkun = Al + A2 + ...

[TorenmanpHas 3HEprus:

JJIA ITIOTCHIHUAJIBHBIX CHUJI

A12 = Ell‘IOTeHH - EZHOTeHu_= AEHOTeHu

HOTCHIII/IaJII)HaH OHEPTHUiA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
I10JIC TAXKCCTHU:

EHOTeHn =mg h

[TorennuanbsHast 3HEprus ynpyro aeopMupoBaHHOIO Teja:

kx?

EHOTeHu - 2

1.4.8

3aKOH N3MCHCHUSA N COXpaHeHI/Iﬂ MexaHI/IquKOﬁ 3HeprI/II/I:
Euex = By + Emmm-.
B IICO AE,ex = Agcex senorermn. can
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0

1.5

MEXAHUYECKHUE KOJIEBAHUMA 1 BOJIHBI

151

I'apmonnueckue Kosie0aHus MaTepuanbHOU TOYKH.

Awmmuintyna u ¢aza konebanuil. Kunemarnueckoe onucanue:




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

v =x.

a(n=(v ), =—o'x) =>a +a'x=0,
IJIe X - CMCIICHUE U3 PAaBHOBECHSL.

,Z[I/IHaMI/I‘IGCKOG OIIMCaHUC:

ma, = —kx,
k = mw?
. OTO 3HAYHUT, YTO
F, = —kx.

BHCPFGTH‘ICCKoe OIMNCaHUuC (SaKOH COXpaHCHHA MEXaHU4YeCKOM

SHEPTUM):

CBs3p  aMIUIMTYIBI KOJIEOAHUN CMEIIEHUS MaTepUaIbHOM

TOYKH C aMIUIUTyAaMU KoJIeOaHHH eé CKOPOCTH U YCKOPCHU:

Upe =04, @ =04

[lepuron 1 yactoTa KoyeOaHmii:

r=2_1
® v

[Tepnox ManbiXx CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHUKA:
1.5.2 ]
T=12n |—
g
[lepron cBOOOIHBIX KOoeOaHUM NPY>KUHHOTO MasiTHUKA!
m
T=2n|—
k
1.5.3 Boinyxxnennsie konebanus. Pezonanc. PezonancHas kpuast
154 [lonepeunslie u IPOAOJIbHBIE BOJIHBI. CxkopocTb




pacrpoCTpaHEHUS U JJIMHA BOJIHBIL:

v
A=vl =—
v

Wutepdepennys u audpaxiust BOJIH

1.55

3ByK. CKOpOCTh 3BYyKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISAPHAS ©U3UKA

211

212
2.13

Mopenu cTpoeHMs ra3oB, KUAKOCTEH U TBEpAbIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJ. Tor/ma KoJIM4ecTBO BEIIeCTBA
N m
v Ny u

—yuciio ABorajipo, m — macca CUCTEMBI (Tena),
(L — MOJISIpHAsl Macca BEIIeCTBa

TemnoBoe ABMKEHHUE aTOMOB U MOJICKYJI BCUICCTBA

BzauMoericTBre yacTULl BEIECTBA

214

Huddys3us. bpoyHoBCKOe ABUKEHNE

2.15

Monens uneanpuoro raza B MKT

2.16

2.1.7
2.1.8

CBs13p MEXJly aBJICHUEM U CpelHEN KUHETUYECKOW HHEeprueut
IIOCTYNATEIBHOrO TEIJIOBOIO ABUKEHUSA MOJIEKYJI UI€aIbHOTO

ra3a (ocHoBHoe ypaBHeHue MKT):

rac mO — macca OIHOM MOJICKYIJIbI,

n=-

%4

- KOHIICHTPAIIHS MOJIEKYJI

AbcomoTHas Temnepatypa: T =t +273K

CBs3b TEMIICPATYPHI Ira3a Co cpenHeﬁ KUHETHYECKOM 3Hepl’HefI




MOCTYHNATCIBbHOI'O TCIIJIOBOT'O ABWIKCHUSA €0 MOJICKYJIL:

i
g _=| ¢ =Ek]‘“
\ 2

2.19

VYpaBuenue p = nkT

2.1.10

2.1.11

MOI[GJIB HNACAaJIbHOI'O ra3a B TCpMOJUHAMUKC:

(Vpaprerme Merrereera — Krareiipona
| BEIpeuKeHHE U1 BHYTPeHHEH SHEPTHH
VpaBHeHNle MeHeneeBa — KianeiipoHa (IpIMEHI)
3aIIICI):
pRT

pV= %RT = vRT = NkT, p=F

BrIpakeHne 114 BHYTPeHHell 3Hepri 0JHOaTOMHOIO
raza (IpHIMeHIMEBIe (POPMET 3aIIICH )
3 im

L'=—1!RT=£MCT ==—RT=vw T=ipV
2 2 21 veo2

3akoH Z[aJ'ILTOHa AJI JaBJICHUSA CMCCHU PA3PCIKCHHBIX T'a30B:

p=p1tp2t..

2.1.12

N3omporieccsl B pa3peXeHHOM ras3e € MOCTOSHHBIM YHCIIOM
Mostekys N (C MOCTOSIHHBIM KOJTHYECTBOM BEIL[ECTBA V):
n3zorepma (T = const): pV = const

nzoxopa (V = const):

P
= = const
T cons

nzobapa (p = const):

V— t
T—COTI,S

I'pacdmueckoe npencraBieHue n3omnporeccos Ha pV-, pT-u VT-

JarpamMMax.



OO0ObeIMHEHHBINA Ta30BbIIA 3aKOH:

pV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIICCTBA V.

2.2

HaCBIIJ_IeHHBIC N  HCHACBIMICHHBLIC  IIAphbI. KauectBenHnas

3aBUCHUMOCTD IINIOTHOCTU W JABJICHHS HACBIIICHHOI'O Imapa OT

2113 TEMIIepaTypbl, X HE3aBUCHUMOCTb OT 00BbEMa HACBIIICHHOTO
napa
BrnaxxHocTs Bo3ayXxa.
OTHOCHTENbHAS BIAXXHOCTb:
2.1.14 b= Prapa(T)  Prapa(T)
pHacmmnapa (T) pHacmmnapa (T)
2115 V3MeHeHMe arperatHblX COCTOSIHUH BelIecTBA: MCIApEeHUEe U
o KOH/ICHCAIIHS, KUTICHHUE KUIKOCTH
N3meneHne arperatHblX COCTOSHUM BELIECTBA: IUIABJICHHE U
2.1.16
KpUCTaIN3aUs
2.1.17 [IpeobpazoBanue 3Hepruu B (ha30BBIX IEpexoaax
TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpennss sneprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH IHEpruu
2.2.3 6e3 cosepiieHust paboThl. KOHBEKIMS, TEIIONPOBOJHOCTD,
W3ITy4YeHHE
KomnuecTBo TemIoTsI.
224 VY enbHas TEMI0EMKOCTD BEIIECTBA C:
Q = cmAT
VY nenpHas TennaoTa napooodpazopanud L: Q = Lm.
2.2.5 VY nenbpHas TemioTa miasiaeHus A Q = Am.
VY nenpHas TemyIoTa cropanus Tomiauaa : Q = gm
OneMeHTapHas paboTa B TepMOIUHAMHUKE:
226 A=pAV.

Brraucnenue padoTsl o rpaduky nporecca Ha pV-nuarpamme




IIepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUsz + A1 = (U, = Uy) + Ay,

2.2.7 Annabara:
Q12 =0= A1, = (U; — U;) = AUy,
2.2.8 Bropoii 3akon TepMoanHamMuku. HeoOpaTtumble nporecchbl
[Tpunnune! gerictBus TernoBbix MmamuH. KT
2.2.9 T =~m_|~m| _ Ol
Maxkcumansnoe 3HaueHue KIIT. [{ukn Kapho:
2.2.10 T —Tin T
ma\'f‘l:]’lKM =_-F = 150
Toary Taary
YpaBHeHHE TEIIOBOTO OanaHca:
2.2.11 Q1+ Q2+ Qs+
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE I1OJIE
OnexTpuzanus Ted U e€ MpOsBIEHUS. DIEKTPUUECKUN 3apsi.
311 JIBa Buaa 3apsana. DJEMEHTapHBIM JIIEKTPUYECKUH 3apsii.
3aK0OH COXpaHEHUs INEKTPUIECKOTO 3apsiaa
B3aumoneiictBue 3apsanoB. Toueunsie 3apsnbl. 3akoH Kynona:
B OJTHOPOJHOM BELIECTBE C AUAIEKTPUUECKON
MPOHHUILIAEMOCTBIO &€
3.1.2
F=ﬁ'|t?1 M2l _ 1 _|§"1|"?:
e’  4mes, 1
313 Onektpuyeckoe mnoisie. Ero paedcTBue Ha BIEKTPUYECKHE
o 3apsiibl
Hanpsyk€HHOCTB JIEKTPUYECKOTO MOJISA:
3.1.4 i F
E =

qnpo6m,n71




ITone ToueuHnoro 3apsna:

q
E, = kr_2
OJIHOPOJHOE TOJIE:
E = const.

Kaprunsl 1MHUN HAIPsZKEHHOCTH ITUX T1OJIEH

3.15

3.16

3.1.7

3.1.8

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3nocTh NOTEHLIMANIOB U HATPSHKCHHE:
A1z = q(¢1 — ¢2) = —qA¢p = qU.

HOTGHIII/IaJII)HaH 3Heprm{ 3apsma B BJIGKTpOCTaTI/I‘IeCKOM T10JIC:
W =q¢
A=—AW

ITorennman QJICKTPOCTATHUYCCKOI'O ITOJIA:
w

q
CBs13p HaNpPsDKEHHOCTU IOJIE U PAa3sHOCTU NOTEHLHUAIOB IS

OJTHOPOJIHOTO 3JIeKTpocTaThyeckoro mosst: U = Ed

[IpuHIMI cynepno3uuuu 3JIEKTPUIECKUX MTOJIEH:

E=E1+E2+,¢=¢1+¢2+

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHHUKA
Et=0

BHYTPHU U Ha IOBEPXHOCTHU IIPOBOJAHUKA (@ = CONSt
JIMDIIEKTPUKHU B DJIEKTPOCTATUYECKOM I10I€. JIudyieKTpudecKas

IMPOHUIACMOCTb BCIICCTBA €

3.1.9

Kongencarop. DneKTpoEMKOCTh KOHIEHCATOPA:
q

C==+
U

aﬂeKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:




£gpS
C =
d

= ECO

3.1.10

HapaHHCJILHOC COCAMHCHUC KOHACHCATOPOB:

q :CI1+CI2+""U1 = U2 :-'-JCnapann_C1+C2+'"

IlocnemoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

1 1 1
U=Uit Uz =Gz =g — =t e
II0CII

3.1.11

OHeprus 3aps>KEHHOr0 KOHJIEHCATOopa:

3.2

3AKOHBI IIOCTOAHHOTI'O TOKA

3.2.1

3.2.2

Cuna Toka:

7=2q
[TocTostausIi TOK: | = const
Jlng moctosiHHOTO TOKa ( = It

VYCioBHs CyIIECTBOBAHUS JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.2.3

3.24

3.25

3axon Oma 1 ydacTKa LeMnu:

I_U
"R

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTD
CONPOTHUBIIEHUS OJHOPOJHOTO MPOBOJHUKA OT €ro UIMHBI U

CCUCHU. YJIGJ'H)HOG COIIPOTUBJICHUEC BEIICCTBA.

l
R=p§

Hctounuku Toka. 3/C ucTouHmKa ToKa:




ACTOpOHHI/IXCI/IJ'I

q

E =

BHYTpCHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akoH Oma nJ1s TIOJIHOM (3aMKHYTOM) 3JIeKTpUUecKou 1enu: E

= IR + Ir, oTkyna

/ E
" Rr
3.2.6
E.r
= R
Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyns — Jlenna:
— 72
3.2.8 Q=1I"Rt
2 u?
Ha pesucrope R:Q = A=I1°Rt =1Ut = —t
MOMHOCTD 3JEKTPUYECKOTO TOKA:
A4 ,
P=— =1U
AL |40
TenoBast MOLIHOCTB, BbIIENsIEMast HA PE3UCTOPE:
3.2.9 P=IJR=L_I =JU7
R
MomHoCTh UICTOYHHUKA TOKA!
A4
_ CT. CHI _
= T =El
I Ar—sD
CBoOOnHBIE ~ HOCHUTENH  DJIGKTPUYECKHX  3apsioB B
3210 MPOBOJAHUKAX.  MeXaHU3Mbl  MPOBOJUMOCTH  TBEPIBIX
o METaJUIOB, PAacTBOPOB M PACIUIABOB JJIEKTPOJUTOB, Ta30B.
ITonynpoBoauuku. I10ynipoOBOIHUKOBBINA 11O/
3.3 MATHUTHOE I1OJIE
3.3.1 MexaHnueckoe B3aUMOAECHCTBME MAarHUTOB. MarHuTHOE IIOJIE.




Bekrop wmarHutHOM umHAyKuuu. IlpuHnun cynepnosuuuu

MATrHUTHBIX [OJIEN:
B = Bl + BZ +...

Jluaun  wHAYKOMM MarHUTHOTO mons. KapTtuHa nuHMMA
WHTyKIHUH MArHUTHOTO oJIA II0JIOCOBOTO u

HO,Z[KOBOO6pa3HOFO INOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHutHoe TOJI€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHUN WHAYKIIMKA MArdvuTHOTO II0JId AJIMHHOI'O

3.3.2
MPSAMOTrO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOI'O ITPOBOIHUKA,
KaTyIIKHA C TOKOM
Cuna Amrepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 . Tle 0 — yroj MexXJay HalpaBJIe€HUEM ITPOBOJIHUKA U BEKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJE€HUE U BEIUYUHA:
Fnop =1 q | vBsina
3.34 R
TI€ 0. — YTOJI MEXKY BEKTOpAMH VU
JIBro>keHue 3apsKEHHOW 4YacTHUIbl B OJHOPOJHOM MAarHUTHOM
mnoJje
3.4 OJIEKTPOMATHUTHAA UHAYKIUA
[ToTok BeKTOpa MarHUTHOM MHITYKIUU:
® = B, S = BScosa
3.4.1
3.4.2 SABnenue anexrpomMarautHON MHAYKIMU. DJ1C nHayKIIMN
3aKOH AJIEKTPOMArHUTHON MHAYKIMU Papaes:
3.4.3 AD
— — (I-,.r
E - - f

N_u—:l}
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ALy

DJIC MHIYKIKK B IPSMOM IIPOBOJHHMKE JUTHHOM |,

>

ABHOKYIIEMCA CO CKOPOCTBIO U

({uZ)

B OJTHOPOAHOM MAaruvMTHOM I10JIC B:
| E; |= Blvcosa

>

, [A€ O — YIroJI MCXKy BEKTOPOM B u HOpMAJIbIO N

K IIJIOCKOCTH, B KOTOPOH Jie)kKaT BEKTOPBI

| E; |= Blv

3.4.5

[IpaBuio JIenna

3.4.6

3.4.7

NHAYKTUBHOCTB:

~| &

, uoa @ = LI
Camonnnykuus. 9/]C camonHyKuuu:

AT
E. =— = =—1II'

0
3HeerH MAarauMTHOTIO ITOJIAA KaTyIIKU C TOKOM:

_LI2

W, =
L=




3.5

3.5.1

3.5.2

OJIEKTPOMAT'HUTHBIE KOJIEGAHIM 1 BOJIHbI

Konebatenpubiii KoHTYp. CBOOOJHBIE 3JIECKTPOMArHUTHBIC

KoJe0aHus B HICAILHOM KOJIEOATeIbHOM KOHTYDE:
[ q(t) =g, sin( oot + ;)

]I[' t)=q, =g, __cos( i+, =I__ cos(atf+q,)
®opmyna Tomcona:

T =2nVvLC

, OTKyJa

CBs3b AMIUIMTYAbI 3apdaa KOHACHCATOpa € aMHHHTYIIOﬁ CHJIBI
TOKa TIIpH CBO60,[[HBIX OJICKTPOMATrHUTHBIX KOJIeOaHUAX B

UJIeaTbHOM KOJIE0AaTETbHOM KOHTYpE:
gﬂm =
L)

3akoH COXPAaHCHUS OHEPTHUU B HACAJIBHOM KoJie0aTeIbHOM

KOHTYpE:

3.5.3

354

3.55

BBIHY)KI[GHHLIC QJICKTPOMArHuTHBIC koyieOanus. Pe3oHanc

HepeMeHHLIfI TOK. HpOI/ISBOI[CTBO, nepeagada mu HOTpe6HeHI/Ie

JIEKTPUYECKON IHEPTUN

cut LI* cU? LI’
+ = mx = T2 — const.
2 2 2 2

CsoiicTBa QJICKTPOMArduTHBIX BOJIH. Bzaumnas OpuUCHTAaIUA

BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B BaKyyM€:

- -

E1Bl1lc




3.6

3.5.6

3.6.1

[xamna JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue

JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITUKA

[IpsimoniHeliHOE pacnpoCTpaHEHHE CBEeTa B OJHOPOIHOMN

cpene. Toueunslil uctouHuk. JIyd cera

3.6.2

3aKOHbI OTPa’KEHHUS CBETA.

a=p

alp

VPP aoaeyd

3.6.3

[TocTpoenue n300paxeHuii B JIOCKOM 3epKaje

3.6.4

3.6.6

3aKOHbI IPEJIOMJICHUS CBETA.

[Ipenomnenue ceera:

n,sina = n,sinf.

AOCONIOTHEBIN MMOKa3aTelIb MMpCIIOMJICHUA:

Cc
Nyge = —
a0c v

OTHOCUTENBHBIN MOKA3aTENb HPETOMIICHUS:
n, vV

n =
OTH nl 172

Xoq JIy4el B Ipu3Me.
1"1 = 1'2 - 1?1}.1 = .”2}.2
CooTHoOIIEHNE 4YacTOT U COOTHOIIEHHWE [UIMH BOJH IIpH

nepexo/ie MOHOXPOMATHUYECKOTO CBETa uepe3 IPaHully pasjena

ABYX ONITHYCCKUX CPCI:

Cobwuparoniiue W paccewBarolIMe JUH3b. TOHKas JIMH3A.




DOKYCHOE paCCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:

3.6.7

3.6.8

3.6.9

®opmyJia TOHKOH JIUH3bL:

ST
| =
x| =

VBenuueHue, JapacMoe JIMH30M:

h 1f1
P=u="a

F\ h
f

3

B cjIydace pacceI/IBanmeﬁ JIMH3BI:

1
DO = F =—=0,
D

IS
Tl

Xox myda, IpOLIEAIIEro JIMH3Y IO/ MPOU3BOIBHBIM YIJIOM K
e€¢ rnaBHOM onTuyeckod ocu. IlocTpoeHue u300paskeHU
TOYKH M OTpe3Ka MPAMON B COOHMPAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

®doroanmnapaT Kak onTuueckui mpubop. I'ma3 kak onTudeckast




cucreMma

3.6.

3.6.11

Wutepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB:

2.
MAKCIIMYMBI — A=2m =, M= 0,£1.£2,£3....,

e

y)
MITHIIMYMEI — .-J.={2m+1.];, m=0,£1,+2 +3

i

Hudpakus cBera. [udpakumonHas pemeérka. YciaoBue
HAONIONICHNST TJIAaBHBIX ~MaKCUMyMOB IIpH  HOPMaJbHOM
MaJICHUd MOHOXPOMATHYECKOTO CBETa C JUTMHOM BOJIHBI A Ha

pemérky ¢ nepuoaom d:

dsing,, =mAm=0,+/-1,+/-2,+/-3,..

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOMU Y AJIU3M

411

I'mnoteza M. Ilnanka o kBanTax. ®opmyna [Tnanka: E = hv

412

®ortonbl. JHeprus GoToHa:

E=h _he _
=hv=—=pc

Nmnynsce poToHa:

413

®dororpdext. Onbrter A.I'. Ctonmerosa. 3akoHsl poTodddhexTa

41.4

VYpaBHenue DitHiTeitHa 11t poTodrddexra:

E(I)OTOHa = ABbIxona + EKI/IHmaX’

hc
rae, Eporona = hv = -
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hc

Zap

ABLIXOL[a = thp =

2
_ MV max __
EKHHmax - 2 - eUsan

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJIHOCTBIO OTPAKAIOIIYIO TOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIJIO[ar0Iy0 IMOBEPXHOCTH

4.2

OU3NKA ATOMA

4.3

421

IInanerapHas moxens aroma

4.2.2

[Tocrynarer Bopa. M3iydenune u moriomeHne (OTOHOB IPHU
repexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUU HA JPYTOu:

he
mr -
Y

= |.E" —E

™ |

hv

4.2.3

JInnenyaTple CIIEKTPBI.

CriekTp ypOBHEH SHEPruu atoMa BOJIOpOaa:

~13,63B
E,=—>—

"

, n=1,2.3, .

Iy
OU3NKA ATOMHOI'O SAPA

43.1

4.3.2

Hyxnonnas monens simpa [eiizenOepra — MBanenko. 3apsia

sapa. MaccoBoe 4HucIIo sapa. H3oTombl

PannoakTUBHOCTB.

Anbda-pacna:
A A4 4
7 X—>>-Y+ ;He

bera-pacnan.

DNeKTpOHHBIN B-pacnan:
A A 1] —~
s X—= Y+ je+v,

[TosutponusIii B-pacnan;
A A [
sX—=2 Y + e TV,

lNamMmma-u3nydenue

4.3.3

3aKoH paJIMOAKTHUBHOTO pacIajia;

-t




IIlycts M — Macca paguoakTUBHOIO BenlecTa. Toraa

-t
m(t) =my* 2T

4.3.4

Snepusle peakuuu. JleneHue U CUHTE3 sAEp




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

1. I'.A. Msaxkuwes u ap. @usuka. 10kn. Kiaccuueckuil kype. bazoBslii n yriryOsieHHBIH
ypoBHU. MockBa. «IIpocsemienney, 2022r.

2. I'.A. Msaxuwes u ap. @usuka. 11kn. Kiaccuueckuil kype. bazoBslii u yriryOsieHHBIH
ypoBHU. MockBa. «IIpocsemienney, 2022r.

METO/IUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
1. OtkperThrii 6ank 3aganuit ®UIN ms EI'D no ¢pusuke
2. Coopuuku ajst moarotoBku k EI'D o dusuke nox pea. M.IO. JlemunoBoit

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



