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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mno ¢u3uke Ha ypoBHE cpeaHero obmero oOpa3oBaHus pa3zpaboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, npenctaBieHHbix B GI'OC COO, a takke ¢ yd€rom deaepanbHOi paboueit
nporpaMMbl BocriuTanus W KoHnenuuu mnpenonaBaHust ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHBIX opraHuzanusx Poccuiickoir  @enepanuy, peaqu3ylolUX OCHOBHBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

[lporpamma 1O ¢u3uKe omnpenenser o00sA3aTenbHOE MPEIMETHOE COJepKaHuE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEILHOCT M3YYEHHS TEM M Ppa3esioB y4eOHOro
npeaMera ¢ ydyéToM MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBs3€d, JIOTMKH Yy4eOHOro
npolecca, BO3PacCTHbIX oOcoOeHHocTed oOyuwaromuxcs. IIporpamma no ¢usuke gaér
NpECTaBICHNUE O IEJSAX, COACPKAaHUM, OOIIeH cTparernd OOy4YeHHWs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMu yueoHoro npeamera «Pu3nka» Ha yriryoJIEHHOM YPOBHE.

N3yuenne kypca Qu3MKu yriiyOJEHHOTO YpOBHS I03BOJIAET pEalIM30BaTh 3ajauu
npodecCHOHAIBbHONM OpPHEHTAIMM, HAlpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MpPOSBICHUS CBOMX
UHTEJUIEKTYaJbHBIX W  TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YyYarolUMCs, KOTOpbIe
HEOOXOMUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30oBaHUs MO PA3IUYHBIM (PU3MKO-TEXHUUECKUM U MH)XEHEPHBIM CHELUAIBHOCTSIM.

B mporpamme mo QusMke Onpenensiorcs IUIAaHUpYEeMble pe3ysbTaThl OCBOEHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0iero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeAMETHBIE,
npeaAMeTHbIC (Ha yriiyOsn€éHHOM ypoBHE). HaydHO-MeTOoH0I0rnYecKo OCHOBOM ISl pa3paOoTKU
TpeOOBaHUI K JIMYHOCTHBIM, METAlpEeIMETHBIM U IMPEAMETHBIM pe3ysibTaTaM O0y4aroluxcs,
OCBOMBILIUX MPOrpaMMy 1o (GU3UKE HA YPOBHE CPEIHETO 0011ero oopa3oBaHMs Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSA CUCTEMHO-IEATEIBHOCTHBIN MOAXO.

[Tporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE pEe3yNbTaThl OCBOEHUS Kypca (U3MKM Ha YriyOJEHHOM ypOBHE, B TOM
qucie MPeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay o rogaM o0ydeHus.

[Iporpamma 1o ¢u3Mke HMeEeT NPUMEPHBIH XapakTep M MOXET OBbITh HCIHOJIb30BaHA
YUUTEISIMU (PU3UKU [Tl COCTABIEHUSI CBOUX Pa0OUUX MPOTrpaMM.

[IporpamMa 1O (Qu3MKE HE CKOBBIBA€T TBOPUECKYIO WHHUIMATUBY y4yUTEIeH U
IIPEIOCTABISAET BO3MOXHOCTH JUISI pPEaJu3alud pPa3IMUHBIX METOAWYECKHMX TOIXOIO0B K
npenofaBaHuio (GU3MKM Ha YriayOJIEHHOM ypOBHE IMpPH YCIOBHM COXpaHEHHs 00sS3aTelbHON
YacTH COJIEP KaHUA Kypca.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsk B KAYeCTBE yueOHOTOo
npeMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHUH 00 OKpYXKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOIIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomuei. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHne (U3UYECKUX 3HAHUM OMpeAesnyio XapakTep M OypHOe pa3BUTHE pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOCa, IOJYyYEHHS HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBaMH. M3yueHune ¢GU3MKM BHOCHUT OCHOBHOM BKJIaa B
(dopMHpOBaHHE €CTECTBEHHO-HAyYHONH KapTUHBI MHpa oOydaromierocs, B (OpPMHpPOBAHUE
YMEHUH NPUMEHSATh Hay4YHbII METOJ] MO3HAHUS ITPU BHIIOJIHEHUH UMH YUEOHBIX UCCIICTOBAHHA.

B ocHOBy Kypca pu3nku Ha ypoBHE CpeIHEro o0IIero oOpa3oBaHMs MOJOXKEH PsI UICH,
KOTOPBIE MOKHO paCCMaTPHUBATh KaK IMPUHIUIIBI €r0 IOCTPOEHUS.



Hoen yenocmuocmu. B cOOTBETCTBUM C HEN KypC SIBIISAETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (U3UKH OOBEIUHEH
BOKpPYT (pusmueckux teopuil. Bemymmm B Kypce sBisercss (OpMUPOBAHHE INPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoen zymanumapuzayuu. EE€ peanuzanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTAPHOTO
noTeHuuan€a GU3n4ecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C Pa3BUTHUEM OOIECTBA,
a TaK)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU IPpoOIeMaMu.

Hoea npuknaonoi nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHSA
IpeJnoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
M3YYEHHBIX TEOpHM U 3aK0HOB. [Ipu 3TOM paccMaTpUBaIOTCS HA YPOBHE OOLIUX MPE/ICTaBICHUN
U COBPEMEHHBIE TEXHHUYECKHE YCTPOHCTBA, M TEXHOJIOTHH.

Hoea »3Ixonocuzayuu peanusyercs MOCPEICTBOM BBEACHUS DIEMEHTOB COJCPKaHMUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a TakKe 00Cy>KIeHHs Mpo0JIeM paliOHAIBFHOTO MPUPOAOIIONIB30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITh MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-AEATEIBHOCTHOTO moaxo/a. st GU3uKM peann3aius 3TUX MPUHIUIIOB 0a3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATEIBLHOTO AKCIIEPHUMEHTa KaK MOCTOSHHO AeHCTBYIOLIEro (axrtopa
yuebHoro mpouecca. [lnsg yrayOn€HHOTO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKIIOYAIOMIETO (PPOHTAIBHBIE YYEHHYECKHE OIBITHl TpU
M3YYEHHH HOBOTO MaTepuaia, jlabopaTopHble paboThl M paboThl mpakThkyma. [Ipum 3Tom
BO3MOXHBI /IBa crioco0a peayn3aluu pU3HMUECKOro MpakTHKyma. B mepBom ciydyae mpakTUKyM
npoBoauTcs au00 B koHue 10 u 11 kmaccoB, mubO mMocie MEPBOrO M BTOPOTO IMOJIYTOJUM B
KaXJIOM U3 3TUX KJaccoB. BTopoii cmocod — 3To mHTerpanusi paboT MpakTUKyMa B CHCTEMY
71a00paTOpHBIX padoOT, KOTOPHIE MPOBOMATCS B Mpollecce u3ydeHus paszzaena (temsl). [Ipu sTom
noJ paboTamMH NMPaKTUKyMa MOHUMAETCsl CAMOCTOATENbHOE HCCIEJ0BAHNE, KOTOPOE MPOBOANUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOIMIAroBOil HHCTPYKITHH.

B nporpamme o ¢usmke crcrema yueHHYECKOTO YKCIEPUMEHTa, Ja00paTOPHBIX paboT U
NpaKTUKyMa MPEJICTaBIeHA €UHBIM MTepedHeM. BBIOOp TeMaTuKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs M3
0COOEHHOCTEH TMOYypOYHOTrO IUTAHMPOBAHUS M OCHalleHus KabunHera ¢usuku. Ilpu sTOM
o0ecrieynBaeTcsl OBIAJICHUE OOYYAIOUIMMHCS YMEHUSMH IPOBOJAUTH TIPSIMBbIE W KOCBEHHBIE
U3MEpPEHUs, MCCICIOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonbioe BHUMaHue yenseTcsl peleHHIo pacu€éTHBIX U KadyecTBEHHBIX 3a1ad. [lpu aTom
JUTT PacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 334l C SIBHO 3aJlaHHON M HESIBHO 3a/1aHHOU
(bu3nIecKoil MOJENBIO, TTO3BOJISIONINE TPUMEHSITh U3YYSHHBIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpupys NpUMEHEHUE 3HAaHUM U3 pasHbIX pasnenoB. Jlis
Ka4eCTBEHHBIX 3a/ay IMPHOPUTETOM SBJSIIOTCA 3aJaHuss Ha OOBsICHEHUe/MpeacKa3aHue
MpOTEeKaHUs (U3UYECKUX SIBICHHN U MPOIIECCOB B OKPYKAIOIICH XU3HH, TpeOyromue BbIOOpa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3MKu yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHUs JIOJDKEH M3ydaThCs B YCJIOBHSIX TMPEAMETHOTO KaOuHera. B kabuHere
(bU3UKA TOJDKHO OBITH HE0OX0aMMOe JabopaTopHOE 000PYIOBAHUE TSI BHIMTOTHEHUS YKA3aHHBIX



B IIporpaMMe 1o (pu3MKe Y4eHHUECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JIeMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpauMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C IPUHLUIIOM
MHUHMMAaJIbHON JOCTATOYHOCTH M OOECIEeUMBAET IMOCTAHOBKY IEPEUUCIEHHBIX B IIpOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAHUS HM3y4aeMbIX SBICHHH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IPaKTHYECKHX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecrneurBaeTcs B pacyére OAHOIO KOMIUIEKTAa Ha JIBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKXKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIENIIMU U3Y4€HUs GU3UKU B 00ILEeM 00pa30BaHUU SABIISIFOTCSA:

dopMHpoBaHHE UHTEPECA U CTPEMIICHUS 00YUArOINXCS K HAYIHOMY U3y4EHHIO TIPUPOJIBI,
pa3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

pa3sBUTHE MPEACTaBIEHUH O HAyyHOM METOJe IO3HaHMA M (OPMHUPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOIIEHHS K OKPY)KAOLUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33pPEHUS KaK pe3yibTaTa M3y4YEHUS OCHOB CTPOCHMS
MaTepur U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

¢dopmupoBaHre YMEHHI OOBSICHATH SIBICHUS C UCIOJIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX J0Ka3aTeJIbCTB;

dbopMHpoBaHUE MPEACTABICHUN O posid (U3UKU JIJsl Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oynaymed mnpodeccuoHanbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeilleMy OOyYeHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTCsl PElICHHEM CIEAYIOMNX 337ad B TpPOIecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

npuoOpeTeHne cucTeMbl 3HaHHH 00 00X (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOUAsi MEXaHUKY, MOJIEKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
U 3JIEMEHTHI aCTPOPU3HKH;

dbopMupoBaHHE YMEHUI PUMEHSTH TEOPETHUECKUE 3HAHUS TSI OOBSICHEHHUST (PU3UIECKUX
SBJICHUH B TIPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUH B MIOBCEIHEBHON XKU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHONW (U3UUECKON MOJIeNbIo,
3aja4d, IOAPa3yMEBAIONINX CaMOCTOSTENIbHOE CoO3/laHue (U3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 33J1a9H, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

NOHMMaHWe (PU3UYECKHMX OCHOB M TPHHLMUIOB JEHCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLECCOB, X BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

OBJIQJICHUE METOJaMH CaMOCTOSTEIHLHOTO TUTAHUPOBAHUS M TPOBEACHUS (DU3NIECKUX
OKCTIEPUMEHTOB, aHAJM3a W WHTEpPIpeTali WHQPOPMAIUU, ONpEACTICHHsS IOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHUE YCIIOBHM JUIsl pa3BUTUS YMEHHH INPOEKTHO-UCCIEI0BATENbCKOM, TBOPYECKOM
NeSITeIbHOCTH;

pa3BUTHE MHTEPEca K chepam npodhecCHOHATBLHOM IS TEIIbHOCTH, CBI3aHHOM C (PU3HKOM.

B coorBerctBun ¢ TpeboBanusMu PI'OC COO yrnyOnéHHBIH ypOBEHb H3YUEHUS
yueObHoro mnpeamera «®Pu3uka» Ha YypOBHE CpeaHEero oOmero oOpa3oBaHHs BBIOMpaeTcs
00ydJaronMucs, TUIAHUPYIOMMMH TIPOJIOJDKEHHE 00pa30BaHUsl 1O CIEIHAIBHOCTAM (DU3UKO-
TEXHUYECKOTO MPOQHIIS.



Ha u3yuenue ¢pusuku (yriyOonéHHbIN ypoBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBaHus
otBoauTcs 340 yacoB: B 10 kimacce — 170 gacoB (5 wacoB B Henento), B 11 kmacce — 170 gacos (5
YacoOB B HEJIEIIO).

[Ipennaraemslii B mporpamme 1o (GU3MKe rnepedeHb J1a00paTOPHBIX U MPAKTHYECKUX padoT
SIBIIIETCS. PEKOMEHJIOBAHHBIM, YYHTEIh JCNIaeT BBHIOOP MPOBEACHHS JIA00PATOPHBIX paboOT U
OTIBITOB C YU4ETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yUJaOITUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEHTaNbHAs Hayka o mpupoje. HayuHblid METOA MO3HAHHUS U METOMbI
UCCIICIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

CriocoObl n3MepeHuss GU3NYECKUX BEIUYHH (QHAIOTOBBIE W IU(MPOBBIE M3MEPHUTEIHHBIC
puOOpPbI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndeckux BeITU4UH (a0COIOTHAS U OTHOCUTEINbHAS ).

MonenupoBanue (pU3MUECKUX SIBICHUN M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEPOE TEJI0, UlealbHasl )KUKOCTh, UJI€aIbHBIN I'a3, TOUEUHBIH 3apsan). ' unoresa. ®uznueckuit
3aKOH, TPAaHUIIBI €ro TpuMeHUMOCTH. Dusnyeckas Teopus.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

WN3mepenne cuibl TOKAa W HANPsHKEHUS B ILEMH TMOCTOSHHOTO TOKAa MPU TTOMOIIU
AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usmuke. [Ipumepsl n3mMepeHus GpU3NIECKUX
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBHkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pannyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKIUHW Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUATBbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAauHaT. CloKeHHE TIepeMEIICHUN 1
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS ¥ ITyTH MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TPaPUKH.

CBobOomHoe maneHue. YCKopeHue CBOOOTHOTO mMmajeHus. J[BumkeHue Tena, OpOIIEHHOTO
MO/ YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTU U YCKOPEHUSI MAaTEPUAIIbHOM TOUKHU
OT BpEMEHH U UX TpauKu.

KpuBonunerinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora obOpamienus. lleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTCHIINAFHOE) U TIOTHOE YCKOPEHUE MaTePHAIbHOM TOUKH.

TexHu4yeckue YyCTpOMCTBA W TEXHOJOTUYECKHE TMPOLECCHl: CIHAOMETP, JBH)KCHHE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Mepeaaun, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpa3zoBanue NBHKEHHH C UCTIOIB30BAHHEM MEXAHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenne aBM>XeHUs Teya, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

[Ipeobpa3zoBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHme NyTel, TPACKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
cHUCTeMax OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOTO JIBHXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCcKOpeHUsT TMpU MNPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBH)KCHUU IO
HAKJIOHHOM TJIIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHusi CBOOOAHOTO majieHus (P€KOMEH0BAaHO MCIONIb30BaHKE HU(POBOH
nabopaTopun).

N3yueHne OBMXKEHUS Teja, OpOMIEHHOTO TOPU30HTANBHO. [IpoBepka rumoTe3sl 0 MpsMoi
MPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY AAIIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTU C IOCTOSSHHOW 11O MOJIYJIFO CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpOB.

Tema 2. /lunamuxa.

IlepBslii 3akoH HproToHa. MHepunanbHbie cuctemMbl OTCUETa. [[pUHIMI OTHOCUTENBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [IpuHnumn cynepno3uiumu cui.

Bropoii 3akoH HeroToHa 111 MarepuanbHON TOUKH.

Tperuii 3akoH HproTOHA i1 MaTepUaIbHbIX TOUYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsDKeCcTH. 3aBHCUMOCTh YCKOPEHHs CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO TUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS MU CUJa TPEHUS TOKOS.
Koaddurment tpenuns. Cuiia COnpoTUBICHUS MPU ABMKCHUM TeNla B KUAKOCTU WIH Tasze, e
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'unpocrarnueckoe nasnenue. Cuia Apxumesna.

TexHuueckrne yCTpONUCTBA W TEXHOJOTMYECKHE MPOUECCHl: MOAIIUIHUKY, JIBUKECHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Hab6nronenue nBuKeHUs TEN B HHEPIMAIBHBIX M HEMHEPIIUATBHBIX CHCTEMax OTCUéTa.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX UMIMHIPOB WJIM WIAPOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOJCHUCTBYIOIIEH MPUIOKEHHBIX K TEY CUJI C MPOU3BEICHUEM MacChl Tena
Ha €ro yCKOPEHHE B MHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CuIl, BO3HUKAIOIIMX B PE3YJIbTaTe B3aUMOIECHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.

W3mepeHue paBHOJEHCTBYIOMIEH CUJI TPU JBMKEHUHU OpycKa 110 HaKJIOHHOM IIIIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS OpycKa IO HaKIOHHOMN
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3yueHne ABMKEHUS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUil OJI0K.

N3mepenune kodhGUIeHTa TPEHUS 10 BEITHMYUHE YIIIOBOTO KOA(PPHUIIMEHTa 3aBHCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOMW IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue ABUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpOE Teno. [locTynarenbHoe U BpalareabHOE JBUKEHHUE TBEPAOIO Teja.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPLOTO TeEA.

YcroitunBoe, HeyCTOHUMBOE, Oe3pa3TuYHOE PAaBHOBECHE.

TexHu4eckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpavyuu.

VYcnosus paBHOBeECHS.

Bunael paBHoBecHs.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue ycloBUN pPaBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAILLEHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacy€T CUJI YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO MJIOMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

HNmnynsc MaTepuanbHONW TOUYKH, CUCTEMBI MaTepUalbHbIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYeK. TeopeMa o IBUKEHUH LIEHTpa Macc.

HMnynbe cuiibl 1 H3MEHEHHE UMITYJIbCa Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmnynabca MaTepualbHON ToukH. [IpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B [IEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha ManoM M Ha KOHEYHOM mnepemerieHud. ['paduueckoe npencraBieHue
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
JHEPrUU MaTepUaIbHON TOUKHU.

IToreHnManbpHBIe M HEMOTEHIMANbHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuuanpHas
SHEPrus ynpyro neGopMHpOBaHHOW MpYyKUHBI. [loTeHIManpHas SHEprus Teaa B OJHOPOJHOM



IrpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I10JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast ckopocTb. TpeTbst KocMUYeCKasi CKOPOCTb.

CBsi3b paOOTHI HENOTEHIMAJIBHBIX CHJI ¢ M3MEHEHHEM MEXaHHYECKOH YHEPIUU CHCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKOW YHEPTUM.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBUE 3aKOHA COXPAaHCHHS
MEXaHUYECKON IHEPTUU.

TexHHUYeCKHe yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: IBHUKCHHE PaKeT, BOIOMET,
KONEp, NPY>KUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3HepruM Tea MpU COBEPILIEHUHU PaOOTHI.

B3anMHuble npeBpanieHuss KMHETUYECKOM M NOTEHIMAJBHOW SHEPruil IpU JEHCTBHM Ha
TEJIO CHJIBI TSKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit 3xcnepumenm, nadopamopusie padomol, RPAKMUKYM.

N3mepenne umiyibca Tena o TOpMO3HOMY ITyTH.

M3mMepeHue cuiibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOUIISI U MOLTHOCTH CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue coxpaHEeHUsI UMITYJIbCA IPU YIIPYTOM B3aHUMOJEHCTBHH.

W3mepeHre KHHETUYECKOM YHEPTUHN Teja 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS TOTEHIIUAIBHOM SHEprUy NPYKUHBI C pabOTOMN CUJIBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Pa3nen 3. Moaekyasipuasi pu3uka ¥ TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MEOoPUU.

OCHOBHBIE TOJIOKEHHSI MOJIEKyJIsApHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACHUCTBUS
YacTHI[ BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U O0BSICHEHHUE CBONCTB
BElleCTBAa Ha OCHOBE A3TUX Mojenedl. Macca u pasmepbl Mojekyn (atomoB). KomumuectBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocobbl e€ u3mepenus. lllkama temmnepatyp
Lenbcus.

Mopnenp uaeanbHOr0 ra3a B MOJIEKYJSIPHO-KMHETUYECKONW TEOpUHU: YACTHIBI Tas3a
JBHKYTCSI XAOTUYECKH U HE B3aUMOJACUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmneparyp KensBuna). 3akon JlampTona. M3omporecchl B uaeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30x0pa, n3obdapa.

CBs3p MeEXIy [aBJI€HUEM U CpEAHEM KHHETUYECKOW DSHEpPruel MOCTYyNaTelbHOIO
TEIUIOBOIO [JBM)KEHUS MOJIEKYJ HACIBHOrO Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
KWHETHUUYECKON TEOPUHU UJICANIBHOTO rasa).

Ces3p  aOCONIIOTHOW — TeMmIepaTypbl TEPMOJMHAMUYECKOH CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MOCTYNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuuyeckue YCTpOIICTBA W TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIy4YeHUE HAHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Mogenb OpOYHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peabHOro OpOyHOBCKOTO JIBUYKEHUS.

Juddyzus xuaKocTen.

Mognens onbiTa lllTepHa.

[IpuTsxenue MoJIeKyI.

Mogenu KpUCTAIIINYECKUX PEIETOK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue npoiiecca yCTaHOBICHUS TEINIOBOTO PaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JIOJAHOW BOJOM.

W3yueHne W30TEPMHUECKOrO Tporecca (PEeKOMEHIOBAHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHnue nu30X0opHOro Impoiecca.

N3ydenue nzobapHOro npoiecca.

IIpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

TepMoguHamuueckast (TH) CHUCTEMA. 3ajaHve  BHEINIHUX  YCJIOBMH A
TEPMOJMHAMUYECKOM CHUCTeMBl. BHemHue w  BHyTpeHHuEe napamerpsl. Ilapamerpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEHUE 3HAUCHUS BEJIWYMWH, ONHCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havasio TepmMoanHaMuku. CaMONpON3BOJIbHAS peflaKcalis TePMOANHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens uAcabHOrO Tra3a B TEPMOJAMHAMHUKE — CHCTEMAa YpPAaBHEHUMH: YpaBHEHUE
MenneneeBa—Knaneiipona u BbIpaXeHUE JIsi BHYTPEHHEW SHEPruM. Y CIOBUS MPUMEHUMOCTH
TOM MOJENU: HU3Kasg KOHUEHTpAlMsl YacTUll, BBICOKME TeMmIeparypbl. Bripaxenue nms
BHYTPEHHEHN YHEPTUU OJHOATOMHOTO UACAIIBHOTO ra3a.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMOJAMHAMUKE. Berunciaenune padoThl o rpadguky mporecca Ha
pV-nuarpamme.

Temonepenaya kak crnoco®0 H3MEHEHHS BHYTPEHHEH OHHEPruM TepMOJIMHAMUYECKON
cucTtembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KonuuectBo Temnorel. Temnoé€MkocTh Tena. YAelbHAass W MOJSpHas TEMI0EMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeIUioTa CropaHus TomuMBa. Pacuér kommyecTBa
TETJIOTHI TIpH Tetutonepenaye. [lonstue 00 agnadbaTHOM Mporiecce.

[lepBbiii 3ak0H TepMoaMHAMUKU. BHyTpeHHsst sHeprus. KomuuecTtBo TemiaoTel U pabota
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUI1 PABHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMMUYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauadara.
AOcoroTHas TeMIiepaTypa.

Bropoii 3aKk0H TepMOJMHAMUKHU JJI1 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOKHO IEpPENaTh
TEIUIOTy OT OoJiee XONOMHOTO Tena K Oonee Harperomy Oe3 kommencanuu (Kmaysumyc).
HeoOpatumMocTh NpUpOIHBIX TPOIECCOB.



[Tpunimne! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTHYECKUE aCNEeKThl MCIIOJIb30BaHUSI TEIUIOBBIX JBUTaTeNiel. TeninoBoe 3arps3HeHue
OKPYKaIOIe Cpebl.

TexHuueckne yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: XOJIOAWIbHUK, KOHAUIMOHED,
TU3ETbHBIA W KapOIOpPATOPHBIM JBUTATEeNM, TapoBas TypOWHA, NONYyYEHUE CBEPXHUKHUX
TEeMIIepaTyp, YTWUJIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIIOJIb30BAHMEM TEIUIOBOIO Hacoca,
YTHIIM3AIMs OMOOPTaHUYECKOTO TOIUIMBA JIJISl BEIPAOOTKH «TETUIOBOWY M DJICKTPOIHEPTUH.

Hemoncmpayuu.

N3menenue TemmepaTypsl pu auadaTHYeCcKOM pacIIupEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJeNbHBIX TEMIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEH YHEPTHH.

UccnenoBanue annadbaTtHOro mpoiiecca.

KommbrorepHbie MOIENIH TETUIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

N3mepenne yaenbHOU TeI0EMKOCTH.

HccnenoBanue nporiecca OCTHIBAHUS BEIIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

W3yueHue B3aMMOCBS3M 3HEPTrUU MEXKMOJIEKYJIIPHOTO B3aUMOJCHCTBUSL U TeMIIEpaTypbl
KUTICHUS )KUIKOCTEH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoobl.

[TapooOpa3oBanue u KoHAeHcarus. Vcnapenwe wu kumeHwe. YenbpHas TemoTa
napooOpa3zoBaHMUs.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JaBJICHUs HACBIIIEHHOTO Tapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPaTypbl KUTICHUS OT JJABJICHUS B KUIKOCTH.

BrnaxxnocTs Bo3ayxa. AGCOTIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannuueckre u aMmopdHbie Tena. AHMU30TPOIUS CBOWCTB KPUCTAILIOB.
[1naBneHue u KpucTau3amus. Y aelibHas TerioTa miasieHus. Cyonumanus.

Hedopmaruu tBEpHoro Tema. Pactshkenune u cxxarue. Casur. Moayns FOnra. Tlpenen
yrIpyrux aedopmaruii.

TemioBoe pacuiMpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U TMHEHHOE pacUIupeHue.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YACTHI] BEIIECTBA KaK MPUYHHA TEIIOBOTO PACITUPEHUS
Ten (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3zoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOCcTHOE HaTsmKeHHE. KoddduimeHT moBepXxHOCTHOTO HaTshkeHUs. KanmmispHbie
sBJeHUd. [aBieHue noJ NCKpUBIEHHON MTOBEPXHOCTHIO xuakocTH. @opmyina Jlamnaca.

TexHuueckue yCTpoOMCTBA M TEXHOJOTMYECKHE TMPOLECCHl: KUAKUE KPUCTAJIIbI,
COBpPEMEHHBIE MaTepUabl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue. Kunenue rnpu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSKEHHUS.



OnBITHI ¢ MBUIBHBIMH TUIEHKAMH.

CmauuBanue.

KanumnspHele siBneHus.

Mopaeny HEHBIOTOHOBCKOH YKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunasr nedopmaruii.

Hab6nronenue mansix aedopMarmii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yueHune 3aKOHOMEPHOCTEN UCIIAPEHUS KUAKOCTEM.

N3Mmepenne yaenpHON TEIIOTHI IIJIABJICHHUS JIbJA.

W3y4eHne CBOMCTB HACHIIIEHHBIX 1apOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/lyXa U OLIEHKA MacChl IapoOB B IIOMEILEHHUH.

N3mepenne kodppuIeHTa moBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMalliy pe3HHOBOro 00pasiia OT NPUI0KEHHONW K HEMY
CHUJIBI.

Pa3nen 4. DaekTpoamHaMuka.

Tema 1. Inexkmpuueckoe noie.

OnexTpuzauus Tel U €€ MposBIEHUA. DJIEKTPUYECKUM 3apsn. [lBa BHIa 3JIEKTPUYECKHUX
3apsnoB. IIpoBONHMKM, NMIIEKTPUKH W IOJYIPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN
3apsa. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsija.

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

Onexrpuueckoe nojie. Ero nelicTBre Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTh  amekTpuueckoro moiis. IlpoOueiid 3apsia. JIMHUM  HanpsHKEHHOCTH
aneKTprudeckoro nosst. OAHOPOIHOE ANEKTPUUECKOE MOJIE.

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[TorennnanpHass ~ dHEprus  3apsga B DJJEKTPOCTATHYECKOM  IIOJIE. ITorenunan
IIEKTPOCTATUYECKOr0 Mouisd. CBsA3b HANpPsDKEHHOCTH MOJS M Pa3HOCTH IOTEHLIMAIOB UL
AIIEKTPOCTATUYECKOTO MOJIs (KaK OJHOPOJIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CyTIepHIO3UIIUH SJEKTPUUECKUX MOJEH.

[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apspkeHHOro mo o6wémy mapa. Ilome paBHOMEpHO 3apsDKEHHOH OECKOHEYHOM IUIOCKOCTH.
KaptrHbl mMHNN HANPsHKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIUATIBHBIX TOBEPXHOCTEH.

IIpOoBOTHHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDIIEKTPUKN B JIEKTPOCTaTUYECKOM MT0JIE. J{MANeKTpUUuecKas IpOHUIIaEMOCTh BEIIECTBA.

Konnmencarop.  DNEeKTpOEMKOCTh  KOHACHCATOpa.  DJICKTPOEMKOCTh  IUIOCKOTO
KOHJICHCATOpA.

[MapautenbHOe  COeMUHEHHME  KOHIEHcaTOopoB.  IlociemoBaTenbHOE — COSIMHEHUE
KOHJICHCATOPOB.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATOopa.

JIB>KeHue 3apssKeHHON YaCTHITBI B OJHOPOAHOM AJICKTPUIECKOM TIOJIE.

TexHU4YeCKHEe yCTPOMCTBA W TEXHOJOTHMYECKHE TPOIECCHI: AJIEKTPOCKOM, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIIUTA, 3a3EMJICHHE JICKTPONPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.



Y CTpolcTBO ¥ MPUHIUIT JCUCTBUA SJIEKTPOMETpA.

DNEKTPUUECKOE MOJIE 3apAyKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Monensb anekTpoctaTruueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

YCTpolcTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  JIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOT0 OIS 3apsyKEHHOTO0 KOHAEHCATOpPA.

3apsiaKa U pa3psiKka KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopnwvie padbomot, npaKmuKym.

OueHka cu1 B3auMOJEICTBUSA 3apsKEHHBIX TEll.

Habumronenne npeBpalieHust SHEPruu 3apsLKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/A.

N3yuenue npoTrekaHusi TOKa B LENHU, COAEpPHKAIICH KOHAEHCATOp.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Ilocmoannulit IneKmpudecKuili mok.

Cuiia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyliecTBOBaHMS TOCTOSIHHOTO —3JIEKTPUYECKOro Toka. VcTouHuku ToKa.
Hampsoxkenne U u 3J1C é&.

3akoH OMa JJid y4acTKa LEMH.

DJIEKTPUUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTUBIEHUS  OJHOPOJHOTO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM IONEPEYHOrO0 CEUeHHUs. YeNIbHOE CONpPOTHUBIIEHUE
BEILIECTBA.

[locnenoBarenpHOE, NapajlIebHOE, CMEIIAHHOE COEAMHEHUE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuyeckoro Toka. 3akoH Jxoynsa—JIenna.

Mo1HOCTb 31eKTprUYecKoro Toka. TernoBas MOITHOCTh, BhIJENsIEMast Ha PE3UCTOPE.

OJIC u BHyYTpeHHEE CONPOTHUBIICHHME HMCTOYHMKA ToKa. 3akoH Owma aiig TOJHOM
(3aMKHYTOI1) AJIeKTpHUECKOM TIenH. MOIIHOCTh UCTOUHHKA TOKa. KopoTkoe 3aMbIkaHHe.

Konzgencarop B 11enu noCcTOSIHHOTO TOKA.

TexHuuyeckue YCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK AIEKTPUUECKOM SHEPTUH.

Hemoncmpayuu.

N3mepenne cuitbl TOKa M HAPSHKSHHS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HampsDKEHUS [UIS  PE3UCTOpa, JIaMIlbl
HaKaJIUBaHUs U CBETOIMO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IIWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

HccnenoBanue 3aBUCHMOCTHM  CHJIBI TOKAa OT CONPOTHUBIEHHMS IPU TMOCTOSSHHOM
HaIpsKECHUU.

ITpsimoe m3mepenne DJIC. KopoTkoe 3aMbIkaHUE rajibBaHUYECKOIO JIEMEHTA M OLEHKa
BHYTPEHHETO CONPOTUBIICHUS.



Cnioco0OsI coeqHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnenoBanue pa3sHOCTH NOTEHLUMAIOB MEX]Y MOJIFOCAMHM MCTOYHUKA TOKA OT CUJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padomul, npaKmuKym.

HccnenoBanre CMENIaHHOTO COETUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHSI IPOBOJHUKOB.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT HAIIPSDKEHUS /IS JIaMITbl HAKaIUBAHUS.

YBenuueHue npejesia u3MepeHus amrnepMmerpa (BoJIbTMETpa).

N3mepenne 3/]C 1 BHYTpEHHET0 CONPOTUBIICHUS] ICTOYHUKA TOKA.

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

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMH UCTOYHUKA TOKA OT CHUJIBI TOKA
B IICIH.

HccnenoBanue 3aBUCMMOCTH TI0JIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

DnekTpuueckas MPOBOAMMOCTh PA3IMYHBIX BEIHIECTB. OJEKTPOHHAS MPOBOJUMOCTD
TBEPABIX  METAVIOB.  3aBUCHMOCTb  CONPOTHUBIEHUS  METANIOB  OT  TeMIEpPaTyphl.
CBepXImpoBOAUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAUMOCTh MOJIYNPOBOJHUKOB.
CsaoticTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

ONEKTPUUECKUH TOK B AJIEKTPONMUTAX. DJIEKTPOIUTUYECKAs AUCCOLMALMS. DIEKTPOIIU3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OneKTpuuecknii TOK B Tra3ax. (CaMOCTOATENbHBIH M HECAMOCTOSITENbHBIM paspsl.
Pa3znuunble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckne yCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: Ta30pa3psaHble JIaMIIbI,
AIIEKTPOHHO-JIy4€eBasi TPyOKa, MOJIYyIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (HoToauon,
CBETOJIMOJ, TallbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3MEKTPOIUTOB.

3akoHsl 2nekTposinza dapanest.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOIYIPOBOJIHUKOB.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexTponusa.

W3mepenue 3apsia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS] TEPMOPE3ZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JAUOJA.

Du3nYeCKUl MPAKTHKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCOIIOTHBIE U
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MepeHui  ¢usmueckux BenuuwH. OIlEHKa TpaHUIL
MOTPEIIHOCTEH.



[IpoBeneHNEe KOCBEHHBIX HM3MEPEHUH, WCCIECNOBAaHUM 3aBUCUMOCTEH  (HDU3UIECKUX
BEJIMYMH, MPOBEPKa MPEATIOKEHHBIX THIOTE3 (BBIOOP M3 pabOT, OMMCAHHBIX B TEMAaTHYECKHUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIA0OpaTOPHBIC PA0OTHI, IPAKTUKYM»).

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce oCylIeCTBISIETCS ¢ YYETOM
COJIEpXKATEJIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKW, OWOJIOTHH, XHUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnule noHAMUA, CEA3AHHbBIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3nUecKkas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MO/ICIIb, U3MEPEHHE, OTPEITHOCTH U3MEPEHUH, U3MEPUTEIHHBIC
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: pelnieHue cucTeMbl ypaBHeHuid. JluHeliHas ¢yHkuus, mnapadona,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOphl M MX MPOEKIMHU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TemI000MeH
JKUBBIX ~ OpPraHM3MOB, TEIUIOBOE  3arps3HEHHE  OKPYXalolled  Cpelbl,  yTUIW3alus
OMOOPraHMYECKOT0 TOIUTMBA ISl BHIPAOOTKU «TEIJIOBOM» M AJIEKTPOIHEPIHH, MMOBEPXHOCTHOE
HATSDKEHUE Y KaMWUISIPHBIC SBJICHUS B IPUPOJIE, STIEKTPUUECKUE SIBJICHHS B )KHBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb BELIECTBA,
MOJISIpHAsI Macca, MoJIy4YeHue HAaHOMAaTepUaloB, TEIIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEN U
ra3oB, OKHUJIKHE KPHUCTAJIbI, DJJICKTPUYECKHE CBOWCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs
JIUCCOITUAITNS, TAIbBAHUKA, YJICKTPOHHAST MUKPOCKOTIHSI.

T'eozpaghus: BnaxxHOCTh BO3IyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHNe JBUKEHHUM C UCIIOIb30BAHUEM MEXaHH3MOB, YUET CyXOro
JKUJKOTO TPEHUST B TEXHHKE, CTaTHYECKHE KOHCTPYKIMHU (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIMH), UCTIOJH30BAaHUE 3aKOHOB COXPAHEHUs MEXaHUKU B TE€XHUKE (THPOCKOII, BOJIOMET
U Jpyrue), ABUTATE]Ih BHYTPEHHETO CropaHHs, MapoBas TypOWHa, OBITOBOM XOJOAWIBHUK,
KOHJIMLIUOHEP, TEXHOJOTUM TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMAaTepHalloB, M  HAHOTEXHOJOTMM,  OJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIEKTPONPUOOPOB, TA30pA3PSIAHBIC JTAMITBI, TOTYITPOBOIHUKOBBIE MPUOOPHI, TaThbBAHHUKA.

11 KUIIACC

Paszgea 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M TPOBOJAHUKOB C TOKOM. MarHuTHOe MoJeE.
BekTop marHuTHOM MHAYKIMH. [I[puHIMN Cyniepno3nnuy MarHUTHBIX NOJIEH. JIMHNKM MarHUTHON
WHIYKITUH.

MarnuTtHoe 1oJie TPOBOAHUKA C TOKOM (IIPSIMOTO MPOBOJHUKA, KATYIIKA U KPYroBOTO
BUTKa). OnbIT Dpcrena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBi€HHE W MOAYJb. JIBMKEHHE 3apsSKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MarunutHoe nose B Beuectse. GeppoMarHeTuky, napa- U 1uaMarHeTUKH.



TexHHYECKHME yCTPOMCTBA M TEXHOJIOTMUYECKHE IPOLIECCHI: NPUMEHEHHE ITOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOH, YCKOpUTEIN
AJIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

KaptuHa nMHHMH MHAYKUMM MarHUTHOIO IO IOJIOCOBOTO M IOJKOBOOOPAa3HOIo
IIOCTOSIHHBIX MarHuTOB.

KapTuHa nuHUN MarHUTHOM MHIYKIMM MOJS JJIMHHOTO IPSAMOrO IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopneicTeue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BUKEHUS MydKa 3JI€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPAa MAarHUTOIEKTPUUECKONH CHCTEMBI.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHIYKIIMU HA OCHOBE U3MEPEHUs CHIIbI AMIiepa.

Tema 5. dnekmpomaznumnan uHOYKUuA.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOK BekTopa MarHuTHOM MHAYKIMH. DJIC
MHAYKIMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKkoe IoJIe.
Toku dyko.

O/1C nHayKIMK B IPOBOAHUKE, IBHKYILIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NunyktuBHOCTE. Karymka WHAYKTMBHOCTM B LENU IOCTOSHHOIO TOKa. fIBieHue
camonHaykiuu. 9JIC caMOMHAYKIIHH.

OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJOTMYECKHME TMPOLECCHl: HWHAYKIIMOHHAS TIeub,
COJICHOMJI, 3aIIMTa OT JJIEKTPU3ALMH TN NIPU IBUKEHUU B MATHUTHOM I10JI€ 3€MJIH.

Hemoncmpayuu.

Habmroienue siBieHus 31eKTpOMarHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IJC HHAYKIMM OT CKOPOCTH HW3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tanenne MarauTa B aIIOMUHUAEBON (MEIHOW) TpyOe.

SIBiieHME CAaMOMHIYKIIUH.

Hccnenosanue 3aBucumoctu J/]C caMOMHAYKIIMM OT CKOPOCTH MU3MEHEHHS CHJIbI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHON MHAYKIIHH.

Onpenenenne MHAYKIMA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBaHue sBIE€HUS CAMOUHTYKIUH.

COopka MozEeH IEKTPOMarHuTHOIO TeHepaTopa.



Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHHUS.

['apmonnueckue  konebanus. KunHemaTmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyeckoe OmucaHue (3aKOH COXpaHEHHUS  MEXaHWYEeCKOW  »Hepruu). BriBojg
JTUHAMHYECKOTO OMHCAHUS TApMOHMYECKHX KOJNICOAHWH W3 WX OJHEPreTUYeCKOro u
KHMHEMAaTUYECKOTO OTHCAHMUS.

Ammmatyna u ¢aza xonebanuii. CBs3b aMIUIMTYAbI KOJICOAHWNW HMCXOMAHOW BEIIMYUHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora konebanuii. Ileproa Manbix cBOOOIHBIX KOJIEOAHUN MAaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHHI TPYKMHHOTO MasiTHUKA.

[TonsTe o 3aryxarommx KojeOaHusx. BeiHyxaeHHble KoneOanus. PesoHaHc.
Pe3zonancHas kpuBas. BiusHue 3aTyxaHusi Ha BUJ PE30HAHCHOM KPUBOU. ABTOKOIEOAHHUS.

TexHu4yeckue yCTpONCTBA W TEXHOJIOTMUECKHE IIPOIECChl: METPOHOM, Yachl, Kauesw,
MY3BIKQJIbHBIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch KojaebaTenbHOr0 ABUKCHHUS.

HabGnronenre He3aBUCMMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUM rpy3a HA HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyXamuX KOJeOaHUH W 3aBUCUMOCTHU TEPHOa CBOOOTHBIX KOJICOAHUI
OT COMPOTHBIICHUS.

HccnenoBanue konebaHW Tpy3a HA MAaCCUBHOW TMpPYXKHHE C IeNbi0 (OPMUPOBAHUS
npeJicTaBIeHU 00 naeaqbHON MOJENN NPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHUsI YHEPTUHU TIPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

HccnenoBaHue BBIHYKIEHHBIX KOJICOaHHIA.

Habmtonenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHHUS TENa B X0/Ie KOJIeOaHH Ha YyIIPYroM IMO/IBECE.

N3yueHue ABUKEHUS HUTIHOTO MASITHUKA.

[IpeoOpazoBanue SHEPTUHU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMILTATY/IBI 3aTYXAIOITUX KOJICOaHMIA.

HccnenoBaHue BRIHYKIECHHBIX KOJICOAHHIA.

Tema 2. dnexkmpomaznumnuole Koredanus.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUS B HJI€ATHHOM
konebarenbHOM KoHType. Dopmyna Tomcona. CBsizb aMIUTHTYIBI 3apsia KOHAEHcaTopa C
aMIUTUTY/ION CHIIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aTbHOM KOJIeOaTeIbHOM KOHTYPE.

3aTtyxaromuye DJIeKTPOMarHuUTHbIE KojeOaHus. BBIHYXICHHBIE DJIEKTPOMArHUTHBIE
KoJIeOaHmsI.

[lepemenHbIll TOK. MOIIHOCTh NEPEMEHHOTO TOKa. AMIUIUTYAHOE M JACHCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS TIPU Pa3IUIHON (hopMe 3aBUCHMOCTH TIEPEMEHHOTO TOKA OT
BpPEMEHH.

CunyconaanbHbI IEPEMEHHBIN TOK. Pe3ucTop, KOHJAEHCATOP M KaTylIKa HHAYKTUBHOCTH
B LIENU CUHYCOUJAIBHOIO MEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU M.

Wneanbublii Tpanchopmarop. [IponsBoacTBo, nepenaya u morpediIeHUe >IEKTPUYECKON
SHEPTUHU.



OKOJIOTMYECKUE PUCKHU TNPU NPOU3BOJACTBE 3JIEKTpo3Hepruu. KynbTypa Hcrnonb30BaHUs
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHl: AJIEKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIiepeaay.

Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

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

OcuuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJICOAHUH.

['eHepaTop He3aTyXawIIUX IEKTPOMArHUTHBIX KOJIeOaHUH.

Mopenb 371eKTpOMarHUTHOTO TeHepaTopa.

BoiHyX1€HHBIE CUHYCOHMIATIbHBIE KOJIE0aHusl.

Pe3ucrop, karymika uHIYKTUBHOCTU U KOHJEHCATOP B LIEMIH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOopa.

VYCeTpoicTBO M IPUHIIKIT JEHCTBUS TpaHchopmaTopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomot, npaKmukKym.

Wzydenne tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCJeI0BaTEIbHO COEAMHEHHbBIE KOHEHCATOD,
KaTYUIKy ¥ pEe3UCTOp.

HaGnroneHue 31eKTpOMarHUTHOTO Pe30HaHca.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOI0 TOKa.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBLE 60IHbL.

MexaHnueckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepednsle M IpoaosbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHus U AJIMHA BOJNHBI. CBONCTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKus.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arpsi3HEHNE OKPYXKAIOIIEH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3JIyYEHHUS DJIEKTPOMArHUTHBIX BOJH. B3aumHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJH: OTpPaXK€HHE, MpEeIOMJIEHHE, MOJSIpU3aLNs,
uHTEephepeHIMs U AU(PaKIHSL.

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

[TpuHIIMTIBI paANOCBA3U U TeNeBUACHUA. Paaronokarus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.

TexHuuecknue ycTpoicTBa M INPAKTUYECKOE NMPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
pamap, paauoNpUEMHMK, TENeBU30p, aHTeHHa, TenedoH, CBY-neub, ynbpTpa3zByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

Habmionenue oTpaxxeHus U MPEIOMICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu 1 1udpakiuud MEXaHHUECKUX BOJH.

AKYCTHYECKUI PE30HAHC.



CBolicTBa yJIbTpa3ByKa M €ro NpUMEHEHHE.

HaGnronenue cBsi3M T'pOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJICOaHUH.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Oo6HapyxeHne HHPPAKPACHOTO U YILTPAPUOIECTOBOTO U3ITyUCHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yueHue napameTpoB 3ByKOBOM BOJIHBI.

N3yuenue pacnpocTpaHeHus: 3ByKOBBIX BOJH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsamosinHENHOE paclpOoCTpaHEHHUE CBETa B OJAHOpOoAHOM cpene. Jlyu cera. ToueuHsblit
HMCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epkaie. Ceprudeckne 3epkaa.

[Ipenomnenue cBera. 3akOHBI MpEIOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npesnoMieHuss. OTHOCUTENbHBIA MOKa3aTelnb mpeaomiieHus. [locTOSHCTBO 4acTOThl CBeTa U
COOTHOUIEHHUE JIIMH BOJIH MPU NEPEXOJe MOHOXPOMATHYECKOTO CBETA YEpe3 IpaHully pazjiesna
JIBYX ONTUYECKUX CPEI.

Xon myueit B mpusme. ucnepeust ceera. CliokHBIN cocTaB Oenoro cera. Llger.

[lonnoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroi MoJaHOro BHyTPEHHETO OTPAKEHHUSL.

Cobupatonue ¥ paccewBaronife JHH3BL. ToHKas nuH3a. DOKYyCHOE paccTOSHUE U
ONTHYECKasl CUJIa TOHKOHN JMH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHUSI TOHKOM ceprueckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MPeIoMIICHHS.

dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xox ny4a, IpOUIEANIEro JIUH3Y MO TPOU3BOIbHBIM YIJIOM K €€ TJIaBHOM ONTHUYECKOU OCH.
[TocTpoenue n300pakeHHU TOYKKA U OTpPe3Ka MPSIMOU B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3aX
U UX CHUCTEMaXx.

OnTuueckue npubopsl. Pazpemaroras cnocodOHocTh. ['11a3 Kak onTuveckas cucremMa.

[Ipenenbl npUMEHUMOCTH T€OMETPUUECKOMN ONITHUKH.

BonmnoBas omnrtuka. WHtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaONIOZICHUST MaKCHMYMOB W MHHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT JBYX
KOT€pEHTHBIX HCTOYHUKOB. [IprMeps! kiiaccuuecknx HHTEPPEPEHITUNOHHBIX CXEM.

Hudpakmus cBera. [JudpakiuonHas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHUMYMOB TIPHU MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHu4yeckue yCTpONCTBA W TEXHOJOTMUECKHE MPOLECChl: OYKH, JyINa, MEePUCKOIL,
dboroanmapar, MHUKPOCKOI, TMPOCKIIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccnenoBanue npenomMiIeHus CBETa.

Habmroienue noaHoro BHYTpEeHHEro oTpakeHus. MoJienb cBeTOBOA.

HccenenoBanue xoa CBETOBBIX MTYYKOB Yepe3 INIOCKONMAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mopenu MUKpOCKOTa, TEIECKOIIA.

Hab6mronenue natepdepeHIinm cBeTa.



HaOnroneHue 1BeTOB TOHKHX IIEHOK.

Hab6monenue nudpakiuu cBera.

N3yuenne qudpakinOHHON PEIIETKH.

HaOnronenue nudpakiimOHHOTO CIIEKTPA.

HaOnronenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpuMeHeHne NOISPOUIOB I U3YUCHHSI MEXaHUYECKUX HAMPSHKCHHMN.

Yuenuueckuit 3xcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

M3mepeHue nokasaresis IpeloMIIEHUS CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BEIIECTBA (HAa MPUMEPE KHUJIKUX
JIUH3).

N3mepenue poKyCHOTro pacCTOSIHUS PACCEUBAIOILUX JIMH3.

[Tony4yeHnne n300paxeHus: B CUCTEME U3 IUIOCKOTO 3epKaa U JIMH3bI.

[Tony4yenne n300paxeHHs: B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBanue TeneCKOMMYECKIX CHCTEM.

HaGnronenue nudpakunu, vHTEpHEpeHIU U NOJSpU3aluK CBETA.

W3yueHue noasipu3aluy cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTHU JAUIIEKTPHKA.

N3yuenne naTepEpEHINH Ja3epHOTO U3TYUCHUS Ha BYX IIEIISX.

Hab6mronenue nucniepcum.

HaGnronenue u uccnenoBanue AMQGppakuOHHOTO CIEKTpa.

W3mepeHue JUIMHBI CBETOBOM BOJIHBI.

[Tony4yeHune criekTpa U3ITydeHHsT CBETOAMOAA TTPHU TIOMOIIHU TU(PAKIIMOHHOHN PEIETKH.

Pa3nes 6. OcHOBBI cielUAJIbLHOM T€OPUU OTHOCUTEIbHOCTH.

['paHuIlbl MPUMEHUMOCTH KJIaCCMUECKOM MexaHuku. IlocTymarel cnenuaabHON Teopuu
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  VYcinoBue
npuIMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeIUIeHHe BPEMEHH M COKpaIlIeHHe
JUINHBI.

OHeprusi U UMIYJbC PEIATUBUCTCKOM YaCTUIIBI.

CBsI3b MacCHI C SHEPTHEN U UMITYJIECOM PEISITUBACTCKON YaCTHIIBI. DHEPTHUS TIOKOSI.

TexHUYECKHEe YCTPOWCTBA W TEXHOJOTMYECKHE MPOIECChl: CIYTHHUKOBBIE MPHEMHUKH,
YCKOPHTEH 3apsHKEHHBIX YaCTHUIL.

VYyeHnueckuit HKCIIepUMEHT, 1abopaTOpHbIE pabOThI, MPAKTUKYM.

Omnpenenenre UMIyabca U SHEPTUU PEISITUBUCTCKUX 4YacTUll (1Mo GoTorpadusmM TpeKoB
3apsDKEHHBIX YacTHUI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBasi pusuka.

Tema 1. Kopnyckynapnuo-601no60ii oyaiusm.

PaBHOBecHOE TemIOBOE W3NIydYeHHE (M3IIyYeHHE aOCONIOTHO YEPHOrO Teia). 3aKOoH
cmenienust Buna. ['unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otosdpdpexr. OnbiTel A. I'. CroneroBa. 3akoHbl poTodPdexTa. YpaBHeHHEe DUHIITEHHA
s potorpdexra. «KpacHas rpanuna» dpotodrddekra.

JlaBneHue cBeTa (B 4YacTHOCTH, MAABJICHHE CBETa Ha aOCOJIIOTHO IOIVIOLIAIOINYIO U
abcoOTHO oTpaskarolryio noBepxHocth). OnbiTh I1. H. JleOenena.



BosHoBbie cBoiicTBa yactull. Bonubl ne bpoitns. Jlnvaa BosnHbl ge bpoing u pa3mepsl
o0nacTu  JoKanu3auMM  JBHWXKyHleiicss dactuupl. KopmyckynspHO-BOJHOBOW — Tyaiau3M.
Judpakius 37eKTPOHOB HA KpHUCTaJIIaX.

Cnenuduka nzmepeHuii B Mukpomupe. CooTHOIIEHUsT HeonpenenéHnocTen [ elizenoepra.

TexHuuyeckue ycTpocTBa M TEXHOJIOTMYECKUE IMPOLECCHI: CIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMOI.

Hemoncmpayuu.

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUSI TIOTYIIPOBOAHUKOB OT OCBEIIEHHOCTH.

Cseroauo.

Conneuynas 6arapes.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

Hccnenosanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

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

[Toctynatel bopa. U3nyuenue u mornomnieHue GOTOHOB IMPHU TMEPEXOJE aToMa C OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunsl cnexktpoB. CrieKTp ypOBHEM 3HEPIUU aTOMa BOJOPOJA.

CrnioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHu4yeckne yCTpPOHMCTBA M TEXHOJOTHYECKHUE TMPOIECCHI: CIEKTPAIbHBIM aHaIu3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHIL.

Ornpeznenenne IJIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUSI.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

Hab6nronenue nuHENYaToro crekrpa.

HccnenoBanue cnekTpa pa3pekKeHHOro aTOMAapHOIO BOJOPOJa U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHnoz0 A0pa u INEMEHMAPHBIX YACHUY,.

Hyxnonnas monens sinpa ['eitzenbepra—MBanenko. 3apsan siapa. MaccoBoe ducio sipa.
N3oTomnsl.

PaguoakTuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacnaa. ['amma-
U3ITy4yeHue.

3aKoH pagMOaKTUBHOTO pacmana. PammoakTuBHBIE H30TOMBI B mpuponae. CBoiicTBa
MOHU3HUPYIOUIETO U3NIy4eHUs. BiausiHue painoakTUBHOCTH HA JKUBbIE OpraHu3Mbl. EcTeCTBEHHBIM
¢don mznydenus. Jlozumerpus.

DHeprus CBSI31 HYKJIOHOB B sizipe. SnepHsbie cuibl. [ledekT macchr sapa.

SAnepupie peaknuu. Jlenenne wu cuHTEe3 saep. SnepHeie  peakTopbl. [Ipobiembr
YOPABJISIEMOTO  TEPMOSIIEPHOTO CHUHTE3a. KOJOTMUYECKHE aCMEKThl Pa3BUTUS  SEPHOU
SHEPIeTUKHU.

MeTtonbl perucTpauuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHL.



DyHIaMeHTAIbHBIE B3auMOJEHCTBUA. baprnoHbl, Me30HBI U JeNTOHBI. [IpenacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJCIb aJpOHOB.

®usuka 3a npeaenamu CtannapTHol Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnunctBo ¢pusnyeckoil KapTUHBI MUpA.

TexHu4eckue yCcTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: JO3UMETP, Kamepa BuibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIA peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIBb30BAHUEM JI03UMETPA.

N3yuenue nornomenus 6eTa-4yacTUI] ATIOMUHUEM.

Pa3nen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH.

Otanbl  pa3BUTHS  acTpoHOMuHW. lIpukinagHoe W MHUPOBO33PEHUECKOE  3HAYCHUE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKHA JUI OOBSCHEHUS MPHUPOJBI KOCMHYCCKHX
00BEKTOB.

Metoapl acTpOHOMHUYECKHX HcciieqoBaHU. COBpEMEHHbIE ONTHUYECKHUE TEJIECKOIIbI,
paznoTeNeCKOMbl, BHEaTMOC(hepHast acTpOHOMHUSL.

Bup 3Bé31H0r0 HEOa. Co3Be3us, ipKue 3BE3/IbI, INIAHETHI, UX BUAMMOE JBUKEHUE.

ConneuHas cucrema.

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

3BE3/1bI, HX OCHOBHBIE XapakTEPUCTHKU. Jluarpamma «CHEKTpalbHBIA Kjlacc —
CBETUMOCTBY. 3BE3/IbI TJIABHOH MOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs
3BE3[] TIJIaBHOW  MOCJeNOBaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3A. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKACHUH U 3BOOLMK COJIHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3I.

Mneunsiii [1yts — Hamia "anaktuka. [lonoxxenne u neuxxenune Connua B ['anaktuke. Turbl
rajakTuk. Pagnoranmaktuku u kBazapbl. UEpHBIE ABIPHI B siApax TaaKTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npobieMbl acCTpOHOMUH.

Yuenuueckue naonrooenus.

HaGmronenuss 3BE3mHOTO Heba  HEBOOPYXKEHHBIM  TJAa30M € HCIIOJIb30BAHHEM
KOMIBIOTEPHBIX TMPWJIOKEHUNW MJIs1  ONpeAeNieHUs] TOJOXKEHUS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31s1 CEeBEPHOTO MOMYIIAPHS U IPKUE 3BE3BI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAaHHOCTEH M 3BE3THBIX CKOTUICHHIA.

Du3nYecKHl MPAKTUKYM.

CriocoObl u3MepeHus (GU3MUECKUX BEIMYUH C MCIOIh30BAaHUEM aHAIOTOBBIX U IH(PPOBBIX
W3MEPUTEIIBHBIX TPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPENTHOCTH  HW3MepeHud  (dusmyeckux BenuuuH. OIlGHKa TPaHUIl
IIOTPELITHOCTEMN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHMH, HCCIEIOBAaHUI 3aBUCUMOCTEH  (U3NYECKUX
BEJIMYMH, MPOBEpPKa MPEAJIOKEHHBIX TMIOTe3 (BbIOOp M3 pabOT, OMUCAHHBIX B TEMATHUYECKHUX
pasnenax «Y4eHUYECKUH IKCIIEPUMEHT, JJa00OpaTOpHbIE paOOThI, TPAKTUKYM).

O0o0marniee noBTOPEHME.

OO0o0OmieHne W CUCTeMaTu3alusl  COAepX aHWsl  pas3neioB kKypca «MexaHuKay,
«MonekynspHas ¢u3MKa U TEPMOJUHAMHKA», «DJIeKTpoauHamuKkay, «KoneOaHus U BOJHBIY,



«OCHOBBI CHeIUaNbHON TEOpUU OTHOCUTENbHOCTH», «KBaHTOBas (Qusuka», «IIEeMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3uku u acTpoHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
STUYECKON cdepax [eATeIbHOCTH YelIOBeKa, pOjdb M MeCTO (M3MKH M acTPOHOMHUU B
COBPEMEHHOM HayyHOW KapTUHE MHpa, 3HAYCHHE OMNHCATEIbHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHUTEIBHOW M MIPOTHOCTHYECKOW (PYHKIMI (PU3HMUECKON TeOpuH, poib (U3NIECKON TeOpUn
B ()OPMUPOBAHUU TPEACTABICHUN O (GU3NYECKON KapTHHE MHPA, MECTO (U3UUYECKON KapTHHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢pusuku yrayonénHoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢ yu4éTom
COJICPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHUKH, OWOJIOTUM, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemusie nOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO008 HAYYHOZ0 NO3ZHAHUA:
SBJICHWE, Hay4HbIH (akt, rHmore3a, (usuyeckas BEIMYWHA, 3aKOH, TEOpHUs, HaOIIOIEHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIIb, U3MEPEHHE, TOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHbIE
npuOopsI, U(poBas 1ad0paTopHs.

Mamemamuka: peuieHre cucTeMbl ypaBHeHUI. Tpuronomerpuueckue QyHKIHU: CHHYC,
KOCHUHYC, TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. BekTopbl M HX
NPOCKIIMM Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB. [IpoM3BOIHBIC 3IIEMEHTApHBIX ()YHKIIHA.
[Tpu3naky mo100us TPEYrOIbHUKOB, OIPEEICHUE TUIOMIAIU TUIOCKUX GUryp u o0bEma Te.

Bbuonozua: snektpudeckue SBICHHUS B JKUBOM TpuUpojie, KojeOaTeNbHbIE ABMXKEHUS B
JKUBOM  TNpUpoAE,  DKOJOTMYECKHWE  PUCKM  TpU  TIPOU3BOACTBE  AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKpY’Kalolled Cpeapl, yJIbTpa3ByKOBas JAMArHOCTUKA B
MEIUIIMHE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJIE.

Xumua: CTpOEHHWE aTOMOB M MOJEKYJ, KpUCTaUIMYECKash CTPYKTypa TBEPIABIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPaIbHbIN aHAIHU3.

T'eozpaghusa: marHuTHBIE TOMIOCA 3€MIIM, 3aJ€KU MarHUTHBIX pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHHNE MMOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOIBUTATEIb
Sxobu, reHepaTop MEPEMEHHOIO TOKa, HWHAYKLUMOHHAs TeYb, JMHUM DJEKTpoliepenad,
AJIEKTPOJIBUTATENh, panap, paauonpuEMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTPa3BYKOBas JMATHOCTHMKA B TEXHHUKE, MPOCKIMOHHBIM amnmapar, BOJIOKOHHAas OITHKAa,
conHe4Has Oarapesi, CIIyTHUKOBbIE MPUEMHUKH, SIEPHASI JHEPTETUKA U YKOJIOTHUECKUE aCTIEKThI
€€ pa3BUTHSL.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOITPAMMLI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIETI'O ObPA3OBAHUMAJIMUHOCTHBIE PE3YJIBTATHI

JIMHHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOEHUsI yueOHOro npeamMera «Pu3nka» J10JKHBI OTpa)xarb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULUEN JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHEHTalUi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATU3AaLUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMA:

e Cc(hOPMHUPOBAHHOCTh TIPAXJAHCKOW MNO3MLUMU OOy4yarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULUOHHBIX OOIIEUYETOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPAaTUYECKUX
IIEHHOCTEM;

® TOTOBHOCTH BECTH COBMECTHYIO JICSITEIHHOCTh B MHTEpECaX TPaKIAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPABICHUU B 00pa30BaTeIbHON OpraHU3aliu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUAMHU U Ha3HAUEHUEM;

® TOTOBHOCTb K TYMAaHUTAPHON U BOJIOHTEPCKOM AECATEIBHOCTH.

NaTPUOTHYECKOT0 BOCIIMTAHUSA:

e c(opMHPOBAHHOCTH POCCUNCKOM rpaskJaHCKOW UJIEHTUYHOCTH, NATPUOTH3MA;

® [ICHHOCTHOE OTHOILIEHUE K IOCYJapCTBEHHBIM CHUMBOJIaM, JIOCTHIKEHUSM POCCHUMCKUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;

e CrnocoOHOCTh OLIEHWBAaTh CHUTyallUl0 W TNPUHUMAThb OCO3HAHHBIE  pELICHMUS,
OpUEHTHUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBbI M IIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOTO BKJaJa B IOCTPOEHUE YCTOHUNBOTO OYy/IyIIETo.

ICTETHYECKOr0 BOCTIMTAHUA:

® DOCTETMYECKOE OTHOUIEHHME K MHpPY, BKIIOYas OCTETUKY HAay4YHOTO TBOpPYECTBA,

npucyuiero pu3nyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaM NpoPecCHOHANBHONU IEesTebHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIM BHIOOp Oynymeit
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO0Opa30BaHUIO B 00JacTU (PU3MKU
Ha MPOTSLKCHNUU BCEH JKU3HM.

IKOJOTHYECKOr0 BOCIIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJOTHYECKOM KYNbTYphl, OCO3HaHME TJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

¢ IUIAHMPOBAHME U OCYLIECTBIECHUE ACHUCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HaHUSA
L[eJIe YCTOMYMBOIO Pa3BUTH YEIIOBEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTH MMPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JeATeNIbHOCTH, TOTOBHOCTH B IPOLECCE H3YUCHHS
(GU3UKKM  OCYIECTBIIATh  NMPOEKTHYIO M HMCCIIEJOBATENBCKYIO  JESTEIbHOCTD
WH/IMBUYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHbIE YHHBeEPcAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble Jlornyeckune AefcTBUA:

CaMOCTOSTENIbHO (OPMYIHUPOBATh U aKTyaIU3UPOBATh MpPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LENU JeSATEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS;
BBISIBJISITH  3aKOHOMEPHOCTH UM TPOTHBOPEYMS B paccMaTpuBaeMbIX (DHU3HUECKUX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHWs NpoOJieMbl C y4€TOM aHalIM3a UMEIOUINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE pPabOTy B YCIOBHUSIX PEaTbHOIO, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarejbcKue e CTBHUA.

BJIQJICTh HAYYHOUW TCPMUHOJIOTHEH, KITFOUEBBIMU MOHATHSIMHU U METOJaMH (PU3UIeCcKOi
HayKH;

BJIQJICTh HABBIKAMH Y4EOHO-UCCIICOBATEIILCKOM W IPOCKTHOH JEATCIILHOCTH B
ob0nactu (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIHHOMY TIOMCKY
METOJIOB peHIeHUS 3a7a4d  (PU3NISCKOT0 COACpKAHHS, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB TIO3HAHUS;

BJIQJICTh BUJIAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAINH,
peoOpa3oBaHUI0 U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIlUAX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyaJIM3UPOBATh 3aJady, BBIJIBHTATh
TUTNOTe3y € peIIeHWs, HaxOJUTh apryMEeHTBl Ui JIOKa3aTelbCTBA CBOHUX
YTBEPXKICHHM, 33]IaBaTh MapaMeTPhl K KPUTESPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OILIEHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;
CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 33[]a4i B 00pa30BATEIBHOMN JIEATEILHOCTH, B
TOM YHCJIC TIPHU U3YUSHHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh IPUOOPETEHHBIN OIBIT,

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;
YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYCOHBIX MPEIMETOB;



BBIIBUI'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAbI U PCIHICHU A,
CTaBUTb HpO6JIeMBI 1 3a71a4i, JOITYCKAIHE aJIbTCPHATUBHBIC PCIICHUA.

PatGora ¢ undopmanmeii:

BIIJICTh HABBIKAMHM TOJyYeHUs HHPOpMAMK (U3HUECKOTO COJCPKAHHS U3
HMCTOYHMKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbBHO OCYIIECTBIATh IIOWCK, aHaju3,
CHUCTEMAaTH3aIMI0O W MHTEPIpeTanuio WHGOPMAIMK Pa3IUYHBIX BUIOB W (popm
MIPE/ICTABIICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpMAIIHH;

HCIIONIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pPEIICHMH KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX M OPraHM3allMOHHBIX 33/lady C
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHHUKH O€30MaCHOCTH, THTHUCHBI,
pecypcocOepexeHusi, MNPaBOBbIX M OJTUYECKUX HOPM, HOPM HHGOpMaLMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCpKAaHUS B pa3iudHbIX (opmarax ¢ yd4eToMm
Ha3Ha4YeHHs MHGOpMallMU W IENeBOM ayquTOpUH, BbIOHMpas ONTUMAIbHYIO (OpMy
MIPEICTABJICHUS U BU3YaTU3AIINH.

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

OCYILECTBIIATH OOILEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATEIBHOCTH;
pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYallMi U CMAT4aTh KOH(IMKTHI;
Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOKO TOYKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHANBUAYAJIbHON pabOTHI;
BbIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUM C yUETOM OOLIMX MUHTEPECOB U
BO3MOKHOCTEHN KaKJ0r0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH M KOOPIMHHPOBATH
JEHCTBHS O €€ JOCTHIKEHHUIO: COCTaBIIATH IUIAH JEHCTBHM, pacHpenesiTb pOJIH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYk/1aTh Pe3yJbTaThl COBMECTHON pabOTHI;

OLIEHMBATh KadyeCTBO CBOEr0 BKJaJa M KaXJOr0 Yy4YacTHUKA KOMaHJIbl B OOIIUI
pe3yibTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

[IpeJIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJECH C MTO3ULIMA HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE ITOBEIECHHUE B PA3IMYHBIX CUTYaLUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PElIEHUs] pacYETHHIX U KAUeCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOLIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuIMpsATh paMKH Y4eOHOTO IIPEMETa Ha OCHOBE JIMUHBIX MPEANOUTCHUN;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;



Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMH B 001acTH (HU3UKH,
MIOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JCATEIBHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YNIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(IEKCHH KaK OCO3HAHHUS COBEpPILIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU JIJTsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI JPYTUX IIPH aHAJIU3€E PE3yIbTaTOB JACIATCIbHOCTH;
IpUHUMATh ce0sl, TOHMUMAasl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce AOCTHKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUA IIPOIpaMMBbI I10 (1)I/I3I/IKG JJIsL
YPOBH:A CPEOAHETO O6IJ_[CFO O6pa30BaHI/I$I y 06y11a10m1/1xc;1 COBCPUHICHCTBYCTCA 3MOI.[PIOH&J'IBHBII>1
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHWE, BUJCTH HAINpPAaBIICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQepsl,
OBITH YBEpEHHBIM B ce0€;

CaMOpPETryJIMpOBaHUs,  BKJIIOYAIOLIETO  CaMOKOHTPOJIb,  yYMEHHE  NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIIOBEJCHHE, CHOCOOHOCTh  QJaNTHPOBAThcsi K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBAIUM, BKIIOYAIOIIEH CTpeMJIEHHE K JOCTHKEHHIO LEJIM U YCIIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYTHX,
YYUTBIBaTh €r0 IpPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K COUYYBCTBHIO H
COIIEPEKMBAHHUIO;

COLMAIBHBIX HABBIKOB, BKJIOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTUMH JIOABMH, 3200 THTHCS, TIPOSIBIISATS HHTEPEC U Pa3penIaTh KOH(PIUKTHL.

I[TPEAMETHBIE PE3YJIBTATEHI

K xonny oOyuenus B 10 knacce npeniMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHHI:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJIOTHYECKOM, 3KOJIOrMYEeCcKOH,
COLMAIIBHOM M ATUYECKOH chepax IesTeIbHOCTH YeNOBEKa, POJIb U MeCTO (PU3HUKH B
COBPEMEHHOI Hay4HOUI KapTHHE Mupa, 3HauYEHUE OIIHCATENILHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKUMH (u3nueckoit
TEOPUH — MEXAHHMKH, MOJEKYJISIPHOM (PU3MKM M TEpMOIMHAMMKH, POib (hpusnuecKon
TEOpHH B (POPMUPOBAHUHU NPEACTABICHUN O GU3NUECKON KapTHHE MUPA;

pa3nuyath yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYEeCKHX Tel | IPOLECCOB
(sABNICHMIT): MHEpLMANIbHAS CHCTeMa OTCUETa, a0COMOTHO TBEPIIOE TEJI0, MaTepHaIbHAas
TOYKa, PABHOYCKOPEHHOE JBIKEHHME, CBOOOJHOE majaeHue, abCONIOTHO ympyras
nedopmarus, abCOTIOTHO YNpyroe M abCONMIOTHO HEYNPYroe CTOJKHOBEHHS, MOJIETH



rasza, XUIAKOCTH W TBEPAOTO (KPUCTALTMYECKOTO) Teia, WIACANbHBIM Ta3, TOUYCUHBIN
3aps, OHOPOIAHOE IEKTPUUYECKOE MOJIE;

pa3nuyath ycioBHsS (TpaHUIBI, 00JacTH) NPUMEHUMOCTH (U3HUYECKUX 3aKOHOB,
MOHUMATh BCEOOIIMI XapakTep (YHIAMEHTATBHBIX 3aKOHOB M OTPAaHHMYECHHOCTH
HCITOJIb30BaHUS YaCTHBIX 3aKOHOB;

aQHAJIM3UPOBATh W OOBSACHATH MEXAaHUYECKHE IIPOIECCHl W SBICHUS, HCIIOIb3YS
OCHOBHBIC TIOJIOKCHUSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOTO
JBIDKECHUSI, (OPMYJIBI KMHEMATUKH PaBHOYCKOPEHHOTO IABMIKEHUs, MpeoOpa3oBaHUs
lanunes mwig  CKOPOCTM M NEpEeMENIEHHUs, 3akoHbl HbplOTOHA, NpUHLMI
OTHOCUTENbHOCTH ['anwmies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHbl COXPaHCHUS
UMIyIbCA M MEXaHWYECKOW »SHEpruu, CBsA3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHMYECKON DSHEpPruu, YCIOBHS paBHOBECHS TBEPAOTO Tena), MpU ITOM
WCIIOJb30BaTh ~ MAaTEMATHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCIIOBHS
MIPUMEHUMOCTH (PU3UUYECKHUX 3aKOHOB: MpeoOpa3zoBanuii ['anuses, BTOpOro u TPETHETO
3aK0HOB HbIOTOHA, 3aKOHOB COXpPAHEHHUs UMITYJIbCA U MEXAHUUYECKOW YHEPruu, 3aKOHA
BCEMUPHOT'O TATOTCHHUS;

AQHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOIECCHI U SBIICHUS, UCIIOIB3Ysl OCHOBHBIC
nonoxkenuss MKT u 3akoHBI MONEKYISIpHOM (QU3UKM U TEPMOJAMHAMUKH (CBA3B
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPruel TEIIOBOr0 JABHKECHUS
M KOHIEHTpPAUHUEW €ro MOJEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpEeAHEH
KUHETUYECKOM DHEpPruey TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBsSI3b JaBJICHUS
UJCAIBHOIO Ta3a C KOHILIEHTpAlMeW MOJIEKYJ W €ro TEMIEpAaTypod, YpaBHEHHUE
MenneneeBa—Knanelipona, NepBblii 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHMS
SHEPTUM B TEIUIOBBIX TpOIleccax), MpPU OSTOM UCIOJB30BAaTh MaTEMaTUYECKOe
BBIPQKEHHUE 3aKOHOB, YKa3blBaThb YCIIOBHMS IPUMEHUMOCTH ypaBHEHHMs MeHzeneeBa—
Knaneiipona;

aQHAJM3UPOBATh W OOBACHATH DJICKTPUUECKHE SBICHUS, WCIIOJNb3Ysl OCHOBHBIC
MOJIO’KEHHUS M 3aKOHBI DJIEKTPOJIMHAMUKHU (3aKOH COXPAHEHHUS dJIEKTPHUUECKOT0 3apsija,
3akoH  KynoHa, TNOTEHUHANIBHOCTH  AJIEKTPOCTATUYECKOTO  TOJS,  MPUHIUII
CYNEPNO3UIMU AIEKTPUUECKUX TOJIEH, TPU 3TOM YKasbIBasi YCJIOBUS MPUMEHUMOCTH
3akoHa KymoHa, a TakXe NpakKTUYECKHM BaKHbIE COOTHOIICHMS: 3aKOHbI Oma A
ydacTKa LENU U I 3aMKHYTOM 3JIEKTPUYECKOM 1enH, 3akoH J[koyns—JIenua, npasuiia
Kupxroda, 3akonsr apazes s 371€KTpoIn3a);

OTHUCHIBaTh (DU3UYECKUE MPOIECCHl M SBIICHUS, MCTIOIb3Yys BEIMYMHBI: TMEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIAa, MOMEHT CHUJIbI, 1aBJICHUE,
MOTEHIIMAIbHAs JHEPrus, KWHETHUYeCKas JHEprus, MeXaHWdeckas dSHeprus, pabora
CUJIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSKECTH, CUJIa YIPYrOCTH, CHUia
TPEHMsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUSA Tea ¢ 3eMiIEi BOMM3H €€ OBEPXHOCTH,
SHEPrHsl YHpyro aeGopManuu TNPYKHHBI, KOJIMYECTBO TEIUIOTHI, aOCOJOTHAs
TeMIiepaTypa Tena, padoTa B TEPMOJAWMHAMHUKE, BHYTPEHHSSI DHEPTUS HUIACATHHOTO
OJIHOATOMHOTO Ta3a, paboTa HEANbHOTrO ra3a, OTHOCHUTENIbHAs BIIAXKHOCTh BO3.yXa,
KITJI wmneanbHOro TEIMJIOBOTO JIBUTaTENs; JJIEKTPUUECKOE II0Jie, HANpPsHKEHHOCTH
3JIEKTPUYECKOT0 TOJISl, HANPSHKEHHOCTh TMOJISI TOYEYHOrO 3apsiia WM 3apsHKEHHOTO
mapa B BaKyyMe M B JUAJIEKTPHUKE, MOTECHIMAT 3JIEKTPOCTATUYECKOrO MOJs, Pa3HOCTh
MOTEHILMAJIOB, AJIEKTPOABIKYIAs CHJa, CUJIAa TOKA, HaNpsKEHUE, MOIIHOCTH TOKa,
ANEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpPAa, CONPOTUBIICHUE ydacTKa LENU C



[OCIIEAOBATENbHBIM M MAPAJUICIBHBIM  COCIMHEHUEM  PE3UCTOPOB,  JHEPrus
JIEKTPUYECKOTO I10JIsI KOHJEHCATOPa;

OOBSICHATH  OCOOEHHOCTH TPOTEKaHHWs (PU3MYECKUX  SBICHUN: MEXaHHUYECKOE
JIBUKEHHE, TEIUIOBOE JBM)KEHHE YacTHI] BEILIECTBA, TEIUIOBOE paBHOBECHUE,
OpoyHOBCKOE ABMKEHHE, TU(y3Hs, HCIapeHUe, KUIIEHUEe U KOHJIeHCallus, TUIaBJIeHNe
M KpUCTaJUIM3alUs, HAIPaBJICHHOCTb  TEIUIONEpENadd,  JJICKTpHU3alMs  Tell,
AKBUIIOTEHIIMAJILHOCTD [TOBEPXHOCTHU 3apsKEHHOT'O IIPOBO/IHUKA,

NPOBOJUTH MCCIIECJAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT IPYTroM C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMM, IpU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
($UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH (PU3UYECKUX BEIWYMH B BUJIC
rpaduKoB C Y4€TOM aOCOJIOTHBIX IMOTPELIHOCTEH W3MEpEHUH, JenaTh BBIBOABI IO
pe3yJibTaTaM MCCIIEI0BaHNUS;

IPOBOJIUTh KOCBEHHBIC HW3MEPEHHs (PU3MUECKUX BEIUYMH, TPU ITOM BBIOUpPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMsl, OLICHUBAaTh aOCOJIOTHBIE M OTHOCUTEIbHBIE
HOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IPOBOAMTH  OMNBITHI [0 TPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  ASKCIEPUMEHTAIbHYIO  YCTAaHOBKY,  aHaJIM3UpOBATh
IIOJIyYEHHBIE PE3YJIbTAThl U JA€IaTh BBIBOJ O CTATYCE NPEAJIOKEHHOM TMIIOTE3bI;
coOuroiaTh MpaBwiia 0€30IacHOrO Tpyda NMPH MPOBEJCHUU HCCIEN0BAaHUNA B paMKax
y4eOHOT0 3KCIEPUMEHTa, MPAKTUKyMa M Y4e€OHO-MCCIIEI0BATEIbCKOW U INPOEKTHON
JeSITeIbHOCTH C HCHOJb30BAHUEM H3MEpPHUTENbHBIX YCTPOHUCTB M J1aOOPAaTOPHOIO
000pyI0BaHNS;

pemaTth pacu€THhIE 3aJa4ud C SBHO 3aJaHHONM M HESIBHO 3aJaHHON (DU3UYECKOM
MOJIeJIbI0: HAa OCHOBaHMM aHaJM3a YCIOBHS OOOCHOBBIBATH BBIOOP (hH3HUECKON
MOJIeJIM, OTBedawlled TpeOoBaHUSAM 3aJaud, HIPUMEHATh (OPMYNbl, 3aKOHBI,
3aKOHOMEPHOCTM M TOCTYNaThl (U3UYECKUX TEOpUH TMpHU  HCIOIb30BaHUU
MaTEMaTUYECKUX METOJOB PpELICHWS 3aJad, MPOBOAUTH pACUYETBl HAa OCHOBAaHUU
UMEIOUINXCA JaHHBIX, AaHAJU3UpPOBaTh peE3yJbTaThl U KOPPEKTHUPOBATb METOJbI
pelIeHus ¢ y4ETOM MOJIyYEHHBIX Pe3yJbTaTOB;

pelaTh KaueCTBEHHbIE 337a4M, TpeOyrolue MpUMEHEHHUs 3HAaHUN U3 Pa3HBIX pa3/ieioB
Kypca (U3MKH, a TakKe HHTErpallMd 3HAaHUW U3 JPYTUX NPEIMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BBICTpauBaTh JIOTMYECKYIO LIETIOYKY PpAcCyKIEHHM C Omopod Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBIICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHUS! OCHOBHBIX MPUHIUIIOB PaOOThHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEr0 MHpAa, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

aHATM3UpOBaTh W  OLIEHUBATh TIOCIEACTBUS OBITOBOM H  MPOU3BOACTBEHHON
NESITEIbHOCTH 4YeNIOBEKa, CBS3aHHOW C (U3MUYECKUMM IpoLeccaMH, € MHO3MLIUN
HKOJIOTMUECKOMN 0€30MacHOCTH, IIpeICTaBICHUN 0 palnoHaIbHOM
[IPUPOJIONOIL30BAHUH, A TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JIOCTHKEHUN HAYKU H
TEXHOJIOTUH I JabHEUIEro pa3BUTHSI YEIOBEUECKOrO O0IIECTBA;

MIPUMEHSATH Pa3JINYHbIC CIIOCOOBI pabOTHl ¢ MH(POPMALHEH (PU3HIECKOTO COIEPKAHUS C
UCMOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM



UCMO/Ib30BaTh ~ COBPEMEHHbIE  HMH(OPMAIMOHHBIE  TEXHOJIOTMM U1  IIOUCKA,
nepepadOTKU M TPeAbsABICHUA Y4YeOHOW M HAy4HO-TIOMYJISAPHOHW HH(OpMAIIH,
CTPYKTYPUPOBAaHUS M HMHTEPIpETalud WHGPOPMALUU, MOJYyYCHHOH W3 PazIHYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIM3UPOBATh MOIY4aeMyl0 HH(POPMALIUIO U OLICHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOILIMXCS 3HAHUM, TaK M Ha OCHOBE AaHAIU3a
HCTOYHUKA HHPOPMALIUHY;

IPOSBIATh OPraHU3ALMOHHBIE M IIO3HABATEJIbHBIE YMEHUS CaMOCTOSITEILHOTIO
IPUOOPETEHUSI HOBBIX 3HAHMH B IPOLECCE BBHIINOJHEHHUS IPOEKTHBIX U Yy4YEOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyIIe C HCHOJIHEHHWEM pa3IMYHbIX COLUAIBHBIX POJEH, MJIaHUPOBATH
paboTy TIpyIbl, palMOHAIBHO PpACHpPEACHsATh MAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalUsIX, alcKBaTHO OLICHUBATH BKJIAJ Ka)KIOIO U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE
paccMarpuBaeMoi poOJIEMBI;

OpOSIBIATE  MOTHBAIMI0O K  Oyaymedl npodecCHOHaNbHOW — JAEATENBHOCTH  T10
CHEIUATBHOCTSIM (PH3UKO-TEXHUIESCKOTO TTPODHUIIS.

K xonny oOyuenust B 11 knacce npeIMETHbIE pe3yJabTaThl Ha YIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MOHUMATh POJb (U3UKH B DKOHOMHUYCCKOW, TEXHOJIOTHYECKOH, COIUAIBHOH U
ITHYECKON cdepax IesTeIbHOCTH YeNOBEeKa, POJb U MECTO (PM3MKH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUPA, POJIb ACTPOHOMHU B IPAKTUYECKON JESITEIBHOCTH YEIOBEKa U
JalbHEHIIEM  HAyYHO-TEXHHYECKOM  Da3BUTHHM,  3HA4YEHHE  OIMCATEIbHOM,
CHCTEMaTU3UPYIOLIEeH, OOBSICHUTENBHOM M MPOrHOCTUYECKOM (PyHKIMH (uzndeckoit
TEOPUM — OJJIEKTPOJMHAMUKH, CIEHUATBbHOM TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
¢u3uku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TMpPEACTaBICHUN 0 (U3HUECKOi
KapTUHE MHUpa, MeCTO (PU3MYECKOM KapTUHBI MHUpa B OOIIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPEICTABICHUN O IIPUPOJE;

pa3nuyarth yCJIOBHUS MNPUMEHUMOCTH Mojened (u3nyeckux Tel U IPOLECcCOB
(ABNEHMI): ONHOPOJHOE AIEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHHYECKHE KOJIeOaHMs, MAaTEMaTHYEeCKUH MasTHHUK, HA€aIbHBIA MPYXUHHBINA
MasiTHUK, TAPMOHUYECKHE BOJIHBI, UJCAbHBIN KoleOaTeIbHbII KOHTYpP, TOHKAs JINH3a,
MOJIEJIel aTOMa, aTOMHOTI'O s/ipa ¥ KBAHTOBOW MOJICIIU CBETA;

pa3nuyarh YCJIOBUS (TpaHHIBI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OrPaHUYEHHOCTh
UCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBSACHATH BJIEKTPOMArHUTHBIE TNPOLIECCHl U SBICHUS, HCIOJb3YS
OCHOBHBIE TIIOJIO)KCHHMSI U 3aKOHBl DJIEKTPOAVMHAMUKM M CHELUUaIbHOM TEOpUHU
OTHOCHUTENIbHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOTO 3apsia, cujia AmIiepa, cuia
Jlopenua, 3aKkOH »IEKTPOMAarHUTHOW WHAYKUWH, mpaBwio Jlenma, cBsizp JO/C
CaMOMHAYKIMU B 3JIEMEHTE AIEKTPUYECKOM LEMH CO CKOPOCTbIO M3MEHEHUS CHUJIBI
TOKA, MOCTYJaThl CIIELNAIbHON TEOPUH OTHOCUTENBHOCTH DWHILTEIHA);
aHAJTU3UPOBATh U OOBSCHATh KBAHTOBBIE MPOLIECCHI U ABJICHUS, UCIIOb3Ys IOJ0KEHUS
KBaHTOBON ¢u3uku (ypaBHeHHe DiHIITEHHA a1 (hoTOd(dexTa, mepBblii U BTOPOU
mocTyaaTel bopa, mpuHIMIT COOTHOIIEHHs HeonpeaenéHHocTen [ elizenoepra, 3aKOHbBI
COXPAaHEHHs 3apsA0BOrO M MacCOBOTO YMCEN M YHEPTUU B ANEPHBIX PEaKLUAX, 3aKOH
paZoaKTUBHOIO pacnaja);



OMKCHIBATh (PU3UUECKHE MPOIECCHI U SIBICHUS, UCIIONIb3Ys BEJIMYUHBL: HANPSKEHHOCTD
JNEKTPUYECKOTO  MMOJIA,  TMOTEHIMAl  3JEKTPOCTATHYECKOro  MOjsl,  Pa3HOCTh
MOTEHIIMAIOB, AJIEKTPOJBIKYIIAs CHJIA, WHAYKIWS MArHUTHOTO MOJsi, MarHUTHBIN
MOTOK, cwia Amnepa, HHAYKTUBHOCTb, 3JICKTPOIBMXKYILAs CHJIA CAMOUHIYKIIHH,
SHEPrusi MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PEJISTUBUCTCKUNA UMITYJIbC, MOJIHAS
SHEPrusl, SHEPrus MOKOs CBOOOTHON YaCTHUIIbI, JHEPTHsI U UMITYJIbC (POTOHA, MACCOBOE
YHCIIO U 3apsi]l Apa, SHEPTUSI CBS3H SIAPA;

OOBSCHATh OCOOCHHOCTH TIPOTCKaHUS (U3NYECKUX SIBJICHUN: DIICKTPOMArHUTHAsS
WHAYKIIHS, CAMOUHIYKIINS, PE30HAHC, HHTep(epeHIus BOIH, TUPPAKIUS, TUCTIEPCHUs,
MOJIHOE BHYTPEHHEE oTpaxkeHue, (hoToanekTpuueckuii addekr (dhororddekr), anbda-
u Oera-pacmazpl  sijaep, ramma-u3inydeHue saep, (UINYECKUe  MPUHIUIIBI
CIEKTPAJIbHOTO aHau3a U paboThI J1a3epa;

OMpEIENATh HaAIlpaBJICHUE WHIAYKIIUM MAarHUTHOTO TOJIA MPOBOJHHMKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

CTPOUTHh H300paKeHHEe, CO3JaBaeMOE€ IUJIOCKUM 3€pKajoOM, TOHKOW JIMH30U, U
pacCUUTHIBATh €T0 XapaKTEPUCTHUKH;

MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TOHSATHS, TEOPUU W 3aKOHBI JJIs
aHaM3a W OOBSICHEHUS (PU3NYCCKUX TIPOIECCOB, IMPOWCXOAAIIUX B 3BE3NAX, B
3BE3HBIX CHCTEMaxX, B MEXTaJaKTUYCCKOW Cpele; JBIMKCHUS HEOCCHBIX Tell,
SBOJIFOLIMY 3BE3 1 BeceneHHOM;

MPOBOANTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (U3NYECKUX BEIUYMH C HUCIOJIH30BAHUEM
MPSIMBIX H3MEPEHU, TTPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yIbTATHI
MOJTyYEHHOW 3aBHUCHUMOCTH (PHU3UYECKMX BEIMYMH B BHAE TpaduKOB C Y4ETOM
aOCOJIIOTHBIX ~ TMOTPEIIHOCTEH M3MEpeHuM, JejaTh BBIBOJBI IO  pe3yjbTaTaM
WCCJICIOBAHMS;

MPOBOANTh KOCBEHHBIE M3MEpPEHUs (PUINYECKUX BEIMYWH, TMPH ITOM BBIOHpATH
ONTUMAIBHBIA METOJ M3MEpPEHHUs, OIICHHBATh aOCOJIOTHBIE W OTHOCUTEJIHHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTh  OMBITBI MO TMPOBEPKE MPEIJIOKEHHOW THUIOTE3bl: I[UIAHHUPOBATH
DKCIIEPUMEHT,  CcOOMpaTh  OKCIEPUMEHTAIbHYI0  yCTaHOBKY, aHAIU3UPOBATh
MOJTYYCHHBIEC PE3YIIbTAThI U JIENAaTh BBIBOJI O CTATyCe MPEAIOKEHHON TUTTOTE3HI;
OTMHUCHIBATh METOJIBI TIOJYICHHS HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

cobOmo1aTh mpaBmiia 0€30MacHOTO TPy/a MPU MPOBEIACHUU HCCIEAOBAHUN B pamMKax
yu4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIENOBATENbCKOW W TPOEKTHOM
NEATETLHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1aOOpaTOPHOTO
000pyI0BaHNS;

pemate pacy€THBIE 3aladydl C SBHO 3aJlaHHOW M HESBHO 3aJaHHON (u3mueckoi
MOJIeTIbIO: HAa OCHOBAaHWUM AaHalIM3a YCIOBHs BBIOMpaTh (pU3MYECKHE MOJEINH,
OTBEUalolie TPEOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTHU U
MOCTYNIaThl (PU3WYECKUX TEOPUN MPH HCIOIb30BAHUM MAaTEMaTHYECKHX METOJI0B
pelieHuss 3ajad, MPOBOJUTH pacu€Thl HAa OCHOBAHMM HMEIOIIMXCS JAaHHBIX,
AQHAJIM3UPOBATh PE3yAbTAaTbl M KOPPEKTUPOBATh METOJbl PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

pelaTh KaueCTBEHHBIC 3a7auu, TpeOyIOre MPUMEHEHUS 3HAHUA U3 Pa3HbIX Pa3JIeioB
Kypca (M3WKH, a TakKe WHTETpAallMd 3HAHUW U3 JPYTUX TPEIMETOB ECTECTBEHHO-



HAyYHOTO IIMKJa: BbICTpauBaTh JOTHMYECKYIO ILIETIOYKY PAcCyKICHHH C Oomopoil Ha
U3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS;

UCTIOJIb30BaTh TEOPETUYECKHUE 3HAHUS VI OOBSICHEHUS OCHOBHBIX MPHUHIUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUIECKUX MPOIIECCOB;
MPUBOJIUTH MPUMEPHI BKJIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHE IIPOILIECCOB OKPYXKAIOIIErO0 MHUpPA, B PAa3BUTHUE TEXHUKU U
TEXHOJIOTHI;

aQHAJIM3UPOBATh U  OLIEHUBATh TMOCJIEJACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NEeSTEIbHOCTH 4eJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU MpolLleccaMH, C TO3ULUN
9KOJIOTHYECKOM 0e301acHOCTH, [peJICTaBICHUIA 0 paloHaIbHOM
[IPUPOJIONOIL30BAaHUM, A TAaKXKE Pa3yMHOM HCIOJIb30BaHUU JIOCTH)KEHUN HAYKU U
TEXHOJIOTHH JIJIsl TaTbHEHUIIIETO Pa3BUTHS YEIOBEUECKOTO OOIIECTBa;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUEil GU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(QOPMAIIMOHHBIX  TEXHOJIOTUH, TPH  OTOM
UCIIONIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAIIMOHHBIE  TEXHOJOTMH  JUIsl  TOWCKA,
nepepadOTKM H TPEABSABICHUA YYEOHOW M HAyYHO-TIOMYJISAPHOHW HH(OpMAIIH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpETaluud HHQOpMalLMM, HOJYyYEHHOW U3 pPa3InYHBIX
MCTOYHUKOB, KPUTUUECKH aHAIM3UPOBATH MOyYaeMyr0 HHPOPMAIIUIO U OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M Ha OCHOBE aHalu3a
UCTOYHUKA MHPOpMALUY;

NPOSBIATh OPTraHM3ALMOHHBIE M IO3HABaTEJIbHbIE YMEHUSI CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4eOHO-
MCCJIEI0BATENbCKUX padoT;

paboTaTh B IpyIIe C UCIOJIHEHHWEM pa3IMYHbIX COLHUAIBHBIX POJeH, MIaHMPOBATH
paboTy Tpynmbl, palUoOHAIbHO PpACHpPENesaTh JEATENbHOCTh B HECTAHJAPTHBIX
CUTYalUsX, alcKBaTHO OLICHMBATH BKJIAJ KaXKIOIO U3 YYaCTHUKOB IPYIIIBI B PEIIEHUE
paccMaTpuBaeMoi MpoOIeMBl;

IOpOSBIATH MOTHUBALMIO K Oynymed npodecCHOHATbHOM — JESTENbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.
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Htoro no pazneny 27
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexanndeckue KoueOaHus 10 https://m.edsoo.ru/YOUAGIFNZ
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHCCKHC 1 SICKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOQYIC5
BOJIHBI
2.4 Ornruka 25 1 https://m.edsoo.ru/0BLJ6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM Tyainu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®duznka aToma 5 https://m.edso00.ru/ZLJ435GQC
4.3 DU3HKa ATOMHOTO S/1pa 1 EMEHTAPHbIX 5 https://m.eds00.ru/QAWLMHSIT

YaCTHI]



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
https://m.edsoo.ru/ALLBYV2CT
https://m.edsoo.ru/RYEN0YIC5
https://m.edsoo.ru/0BLJ6N69R
https://m.edsoo.ru/HCX8YPUV4
https://m.edsoo.ru/S400GCWUJ
https://m.edsoo.ru/ZLJ435GQC
https://m.edsoo.ru/Q4WLMHS9T

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 | DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 12 ‘ ‘ https://m.edsoo.ru/RPXW8WN4N

Wroro no pazueny 12

Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Du3nyecKuil NPakKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9ALIAJIF

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPCAMETHOTO COHGp)KaHHfI 1 otbiTa 15 https://m.eds00.ru/PSCGRX7IW

JeATeIbHOCTH, TIPHOOPETEHHOTO NIPU
u3zydenuu kypea ¢puszuku 10 — 11 kmaccos

Hroro no pazgeny 15

PezepBHOE Bpems 10 https://m.edsoo.ru/E6SRY9XLB

OBUIEE KOJIMYECTBO YACOB 10 170 4 16

IMPOT'PAMME



https://m.edsoo.ru/RPXW8WN4N
https://m.edsoo.ru/EL9A1AJIF
https://m.edsoo.ru/P5CGRX7IW
https://m.edsoo.ru/E65RY9XLB




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIACC

No

n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
no

dakrty

JIeKTPOHHBbIE HU(POBBHIE
o0pa3oBaTejibHbIE PeCypChI

®dusuka —
(GyHIaMeHTallbHas HayKa O
npupojie

https://m.edsoo0.ru/4GD12L71X

Hayunslii MeTO1 TO3HAHUS
Y METO/JIbl UCCIEOBAHUS
bu3HYeCcKuX SIBICHUIN

OKCIIepUMEHT U TEOpHUs B
npoliecce Mo3HaHUs
npupoasl. Habmronenue u
HKCIIEPUMEHT B (hU3HKE

Crioco6b1 U3MepeHus
(U3MYECKUX BETUINH

https://m.edsoo.ru/47JULOILY

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EY Q5

AOcomrotHas u
OTHOCUTCJIbHAA
MOTPEIIHOCTH U3MEpPEHU
(bU3HYECKUX BETUYHH

https://m.edsoo.ru/K3LQI3SCFT

MonenupoBaHue B pU3UKE.

Ponb u MecTo pusuku B
dbopMupoBaHUU
COBPEMEHHOMN HAyYHOUI
KapTUHBI MUDA, B
[IPaKTUYECKON

https://m.edsoo.ru/85PJ5YR4H



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H

NEATENbHOCTH JIIOAEN

MexaHn4ecKoe JBMKEHHE.
CucreMa oTcuerTa.
OTHOCHUTEIBLHOCTh
MEXaHUYECKOI0 JIBUKCHUS.
[Ipsimast u oOpaTHas 3a7auu
MEXaHUKH

https://m.edsoo0.ru/QUQYCWDZP

Pannyc-Bexkrop
MaTepUalbHOU TOYKH, €TI0
IIPOCKIMHU HA OCH
KoopauHar. Tpaekropus.
ITepememenue. CKOpoCTb.
WX npoekuuu Ha ocu
KOOpJAUHAT

https://m.edsoo.ru/PEU6JZ2QE

10

PaBHOMepHOE

MPSMOJIMHEVHOE JBUKEHUE.

I'paduueckoe onucanue
PaBHOMEPHOTO
IPSAMOJIMHEMHOTO
JBUKECHUS

CrnosxeHue nepeMelieHnii u
ckopocrel. Pemenue 3anau

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHOMepHOE 1BH>KEHHE.

MrHoBEeHHasi CKOPOCTb.
Yckopenue.
[IpssMonnHENHOE IBU)KEHHE
C IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTORS20

12

['padpuaeckoe onmcanue
IPSIMOJIMHENHOTO

https://m.edsoo.ru/N321FH2L1



https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF
https://m.edsoo.ru/YKQTQRS20
https://m.edsoo.ru/N321FH2L1

JIBUKEHUSI C TIOCTOSTHHBIM
YCKOpEHUEM

13

CBoOogHOE majieHue.
Yckopenue cBOOOIHOTO
najeHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U
ux rpaduKu

https://m.edsoo.ru/UYVY XC8JD

14

JBrm>xeHue tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

https://m.edsoo.ru/W6B8TSPKM

15

KpuBonuneriHoe 1BUXEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.

YrnoBas u nTuHEHHAS
ckopocts. [lepron u
JacToTa.
LlenTpocTpeMUTENBHOE U
MOJIHOE YCKOPEHHE

https://m.edso00.ru/SGZQQF5H2

16

17

KonTponbHnas pabora no
teMme "Kunematuka"

[1epBsIif 3akoH HbroToHA.
HNuepruanbHbie CHCTEMBI
orcuéra. [TpuHmn
OTHOCUTENBHOCTH [ anmures.
Heunepuunanbabie cHCTEMBI
oTcyéra

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/8FO42H1L2

18

Cwuta. PaBHOnEHicTBYIOIAS
cuna. Bropoii 3akoH
Hrrorona. Macca

https://m.edso0.ru/2QC075VDL



https://m.edsoo.ru/UYVYXC8JD
https://m.edsoo.ru/W6B8TSPKM
https://m.edsoo.ru/SGZQQF5H2
https://m.edsoo.ru/DP1XR9HJI
https://m.edsoo.ru/8FO42H1L2
https://m.edsoo.ru/2QC075VDL

19

Bzaumopeiicteue Ten.
Tpetuii 3akon HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[IpuHnun cynepno3unun
cui. Pemenue 3ana4d Ha
IIPUMEHEHUE 3aKOHOB
Hsrorona

https://m.edso0.ru/MQI163A50

21

3aKOH BCEMUPHOTO
TATOTECHHUS.
DKBUBAJIEHTHOCTh
rPaBUTALIMOHHOM U
WHEPTHOU MaccChl

https://m.edsoo.ru/AE40LUZYB

22

23

24

Cuiia TSHKECTH B YCKOPEHUE
CcBOOOJHOTO MaJCHUSA

JIBr>xeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Kemnuepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

https://m.edsoo0.ru/36LBC4ZQJ

https://m.edsoo.ru/F756 CAPFB

https://m.edsoo.ru/RV3SSW081

25

Cuna tpenus. [Ipupona u
BH/JIbI CHJI TPEHUSL.
JIBM>KEHUE B )KUJKOCTU U
rase ¢ yuéToM CHJIbI
COIPOTHUBIICHUS CPEbI

https://m.edso0.ru/UP3KXCTQU

26

[aBnenue.
I'mppocratnaeckoe
nasnenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCO2



https://m.edsoo.ru/NAD4VZADH
https://m.edsoo.ru/MQI163A5O
https://m.edsoo.ru/AE40LUZYB
https://m.edsoo.ru/36LBC4ZQJ
https://m.edsoo.ru/F756CAPFB
https://m.edsoo.ru/RV3SSW081
https://m.edsoo.ru/UP3KXCTQU
https://m.edsoo.ru/SWDUEVCO2

27

AOGCOTIOTHO TBEPAOE TEIO.
IToctynarensHoe u
BpalllaTeIbHOE JABI)KEHUE
TBEPJOro Tela

https://m.edsoo.ru/UV1UYVE7Y

28

MomeHT cHIbl
OTHOCHUTEIBHO OCHU
BpaieHus. [1nedo cuiibl

https://m.edsoo.ru/AY2DMXMK

R

29

CrokeHue cuil,
HpI/IJIO)KeHHBIX K TBepIIOMy

teny. LleHTp TsxecTu Tena.

VYcioBust paBHOBECUS
TBEpAOro Tena. Bussl
paBHOBECHS

https://m.edsoo.ru/VFOEBAS878

30

31

32

33

Pemenue 3amau

KonTponbnas pabota no
teme "Iunamuka. CtaTuka
TBepaoro tena"

HMitynbsc MmaTepraibHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
LleHTp Macc CUCTEMBI
MaTepHaIbHBIX TOYEK.
Teopema 0 IBUKEHHHN
LIEHTpa Macc

HNmnynec cunsl u

N3MCHCHUEC UMITYJIbCA TCJIA.

3aKOH COXpaHEeHUs
UMITyJbca. PeakTnBHOE
JBUKECHHE

https://m.eds00.ru/Q3QEPZXMR

https://m.edsoo.ru/41HS90LZD

https://m.edsoo.ru/3PBMZ3HI|I

https://m.edsoo.ru/AINJW80116



https://m.edsoo.ru/UV1UYVE7Y
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/AY2DMXMKR
https://m.edsoo.ru/VF9EBA878
https://m.edsoo.ru/Q3QEPZXMR
https://m.edsoo.ru/4IHS90LZD
https://m.edsoo.ru/3PBMZ3HII
https://m.edsoo.ru/1NJW8O116

34

35

MomMeHT uMiysbca
MaTepUaIbHON TOUKH.
IIpencrasienue o
COXpaHEHUU MOMEHTA
HMMITyJIbCa B IIEHTPAJIbHbBIX
MOJISIX

Penrenue 3anau

https://m.edsoo.ru/CHS9DBR4I

https://m.edso0.ru/224025Z6M

36

Pabota criiel Ha MaJIoM U
Ha KOHCYHOM
MePEeMEIICHHH.
I'paduueckoe
MIPEACTaBICHUE PaOOThHI
CHJIBL. MOIIIHOCTE CHIIBI

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprusi.
Teopema 06 U3MEeHEHUH
KMHETUYECKON SHEPrUu
MaTepUaIbHOW TOUKH

https://m.edso0.ru/N5QCCI1EIM

38

ITorenuumanbHbie U
HETOTECHIUAJIbHbBIE CUJTBI.
ITorennmansHas 3HEPTHUSL.
Bropas kocmuueckas
CKOpOCTb

https://m.edsoo.ru/BHTO9WA4CQ

39

Tperbs kKocMuYecKas
cKopocTh. CBsA3b pabOTHI
HENOTEHUUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
DHEPrUH CUCTEMBI TEI.
3aKOH COXpaHEHHUS
MEXAHUUYECKOHN HEPTUn

https://m.edso0.ru/66P2WGWS4



https://m.edsoo.ru/CHS9DBR4I
https://m.edsoo.ru/224O25Z6M
https://m.edsoo.ru/B7N1YBP1N
https://m.edsoo.ru/N5QCC1EIM
https://m.edsoo.ru/BHTO9W4CQ
https://m.edsoo.ru/66P2WGWS4

40

VYpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu s uaeanbHOM
SKHUJIKOCTH

https://m.edsoo0.ru/OIC610G5F

41

KonTtponbHas pabora o
TeMe "3aKOHbI COXPAHEHHUS
B MEXaHuKe"

https://m.edso00.ru/SO90PC322

42

PasButne npencrasieHuit o
NPUPOE TETUIOTHI.
OCHOBHBIE TIOJIOKEHUS
MKT. duddy3us.
BpoyHnoBckoe nBuxkeHne

https://m.edso00.ru/0ZTXY71SW

43

Crpoenue ra3o00pa3HbIX,
KUJKUX U TBEPJbIX TEIL.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BELIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KonruectBo
BemecTBa. [locrossHHas
ABoraapo

https://m.edsoo.ru/5FCL7ZUUO

45

46

Temneparypa. Teriosoe
paBHoBecue. [llkana
Henscus

Pemenue 3amau

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRV58D9F

47

Nneansuerii ras. 'azoBbie
3aKOHBI

https://m.edso0.ru/01M0OX0OV4B

48

YpaBHenue Menzeneena-

https://m.edsoo.ru/7RAZ800M4



https://m.edsoo.ru/OIC610G5F
https://m.edsoo.ru/SO90PC322
https://m.edsoo.ru/0ZTXY71SW
https://m.edsoo.ru/UX8FMV2CU
https://m.edsoo.ru/5FCL7ZUUO
https://m.edsoo.ru/SD0FUFGIL
https://m.edsoo.ru/EGRV58D9F
https://m.edsoo.ru/01M0XOV4B
https://m.edsoo.ru/7RAZ80OM4

Knaneiipona. Pemenue
3a1au

49

50

51

AOGcomoTHas Temreparypa.
3akoH /lampToHa

M3omporieccol B uieaIbHOM
rase C IOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA

I'padpuaeckoe
npe/ICTaBICHUE
U30TPOIIECCOB: U30TEPMa,
u30Xx0pa, n3odapa

https://m.edso0.ru/27RGL3V1G

https://m.edsoo.ru/UQ9SUVODW

https://m.edsoo.ru/W1HC88PJ4

52

OcHoBHoe ypaBuenne MKT

https://m.edso0.ru/E65TLSWXG

53

54

55

56

Pemenue 3amau

CBs13b a0COIIOTHOM
TeMIepaTypsl
TEPMOINHAMUYECKOMN
CHCTEMBI CO CpeHEN
KUHETUYECKON IHEPTUEN
MOCTYNaTEIbHOTO
TEIIOBOTO JBMXKCHUS €€
YaCTHI]

O06o06mIcHuE U
cHCTeMaTH3aIys 3HaHUH 110
teme "Ocnossl MKT"

KonTpomnpHas pabora mo
Teme "OcHoBel MKT"

https://m.edsoo.ru/8U427HIYJ

https://m.edso0.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso0.ru/LTSZA1JQ7

57

TepMoguHaMmuyeckast
cucTeMa. 3amaHne BHENIHUX

https://m.edso0.ru/4L636LXVZ



https://m.edsoo.ru/27RGL3V1G
https://m.edsoo.ru/UQ9SUVODW
https://m.edsoo.ru/W1HC88PJ4
https://m.edsoo.ru/E65TLSWXG
https://m.edsoo.ru/8U427HIYJ
https://m.edsoo.ru/N6ETZ0LDZ
https://m.edsoo.ru/EDM5ZTZCY
https://m.edsoo.ru/LTSZA1JQ7
https://m.edsoo.ru/4L636LXVZ

58

59

60

ycnoBui s T/ cucremsl.
Bueninue u BHyTpeHHUE
napameTpsl. [TapameTpsl
T]I cucrtembl Kak cpeiHUE
3HAYECHHUS BEJIUYHH,
OIMMCHIBAIOIIMX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE

Hynesoe Hauano
TEPMOJVUHAMUKHU.
Camonpou3sBoibpHas
penakcanus T/l cucteMsl k
TEIJIOBOMY PaBHOBECHIO

Mopnens uneanbHOro rasa B
TEpMOJAMHAMUKE. Y CII0BUSA
IIPUMEHUMOCTH 3TOU
MOJIENH

YpaBHeHue Menneneesa-
Knaneiipona u BeIpaskeHue
JUIsl BHYTPEHHEW DHEPrUmn

https://m.edsoo.ru/LYMWVLIRP

https://m.edso0.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ

61

Bripaxkenue nis
BHYTPEHHEHN YHEPTrUn
OJIHOATOMHOT'O UJ€AJILHOTO
ra3a. KBasucrarnueckue u
HECTaTUYECKUE NPOLIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Brruucnenue paboTsl o
rpaduky mporecca Ha pV-
quarpamme

https://m.edsoo.ru/YHE1589A1



https://m.edsoo.ru/LYMWVLJRP
https://m.edsoo.ru/FOQVOQKQ8
https://m.edsoo.ru/TZJUGWSMZ
https://m.edsoo.ru/L1XUZJSC7
https://m.edsoo.ru/YHE1589A1

63

Tennonepenayua Kak crocod
M3MEHEHUS BHYTpEHHEHN
suepruu TJ] cucremsr 6e3
COBepIIeHHS paObOTHI

https://m.edsoo.ru/BDN5GEKP7

64

Konsexkius,
TEIUIONPOBOJHOCTD,
W3JIy4yeHHE

https://m.edso0.ru/QM4T9ETS8

65

KonmaecTBO TENI0THI.
TenmoéMKOCTh Tela.

VY nenpHas U MOJIApHAas
TEIIOEMKOCTH BELIECTBA.
VY nenpHas TeniaoTa
CropaHus TOTUIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuét xonmyecTtBa
TCIIJIOTHI HpI/I
Temionepeaye

https://m.edsoo.ru/B4NQ2B026

67

68

69

[Toustie 06 aguabaTHOM
npouecce. [lepBriil 3aK0H
TEPMOIUHAMUKHU

KonuuecTBo TEmIoThl U
paboTa Kak Mepsl
WU3MEHEHUS BHYTPEHHEN
sHepruu T/l cucrembl

Bropoii 3akoH
TEPMOJUHAMUKH JIJIS1
PaBHOBECHBIX U
HEPaBHOBECHBIX IPOLECCOB.
Heob6patumocts
MPUPOIHBIX MTPOLIECCOB

https://m.edso0.ru/SQOXBMXFYN

https://m.edsoo.ru/59W3F1X49

https://m.edsoo0.ru/3BEBSKQ8G



https://m.edsoo.ru/BDN5GEKP7
https://m.edsoo.ru/QM4T9ETS8
https://m.edsoo.ru/RQASBF9Q5
https://m.edsoo.ru/B4NQ2B026
https://m.edsoo.ru/SQXBMXFYN
https://m.edsoo.ru/59W3F1X49
https://m.edsoo.ru/3BEBSKQ8G

70

[IpuHUMIBL NEHCTBUSA
TemnoBbIX MaruH. KITJT

https://m.edsoo.ru/Z25PJPKKU

71

72

MaxkcumanbHOE 3HaYeHNE
KIIJ. Hukn Kapuo

Penrenue 3amau

https://m.edso0.ru/QATFSEOKO

https://m.edso00.ru/0QIVD6XJT

73

DKOIOrHYECKHE aCIIEKTHI
HNCITOJIB30BAaHUs TCIIJIOBBIX
nsurareneit. Temnosoe
3arpsi3HEHUE OKPYXKAFOIIEH
Cpeibl

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

77

Pemenue 3amau

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
teme "TepMoauHamMuKa.
TennoBrle MalIuHbL"

KonrponbHas pabora no
teme "TepMoauHamMuKa.
TennoBbie MalIuHbI"

[TapooOpazoBanue u
KoHAeHcanus. VicnapeHnue u
KUTIeHUe. Y IeJbHas
TEII0Ta MapooOpPa30BaAHUS

https://m.edsoo.ru/UYVVIT878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edso0.ru/X4AG7PJVJ

https://m.edsoo0.ru/W4505S1GQ

78

Hacuimennsie
HEHACBILLICHHBIE Mapbl.
KauyecTtBeHHast 3aBUCUMOCTD
IJIOTHOCTH M JIaBJICHUS
HACBILLEHHOT'0 TIapa OT
TeMIepaTypsbl, UX

https://m.edso0.ru/810XNZKD1



https://m.edsoo.ru/Z25PJPKKU
https://m.edsoo.ru/QATFSE0KO
https://m.edsoo.ru/0QIVD6XJT
https://m.edsoo.ru/ZIFEWQ2SV
https://m.edsoo.ru/UYVV9T878
https://m.edsoo.ru/A6UQLW1EB
https://m.edsoo.ru/X4AG7PJVJ
https://m.edsoo.ru/W45O5S1GQ
https://m.edsoo.ru/8I0XNZKD1

79

HE3aBHCHUMOCTEH OT 00bEMA
HACBIIICHHOTO T1apa.
3aBHUCHMOCTD TEMIIEPATyPhI
KHIIEHHS OT JIaBJIEHUS B
JKHAJIKOCTH

BnaxnocTs Bo3ayXa.
AOGcomoTHag u
OTHOCHTEJIbHAS BIAXHOCTD

https://m.edso0.ru/QRQNGWOZ8

80

81

82

83

84

85

Pemenue 3amau

TBépnoe Temno.
Kpucrannuueckue u
aMop(dHBbIC Tea.
AHU30TpONUs CBOMCTB
KpUCTAJUIOB

IInaBnenue u
KpUcCTaJuIM3auus. Y ienbHast
TEIJI0Ta IJIaBJICHHS.
CyO6numarus
Hedopmarun TBEpIOTO
Tena. Pactskenue u
cxartue. Casur. Moaynb
IOwnra. Ilpenen ynpyrux
nedhopmaruit

TeroBoe pacmpeHue
JKUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHHM3M TEILJIOBBIX
KOJIeOaHUI YaCTHIL
BEIIleCTBa

[IpeoGpazoBanue sHEPTUU B

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYH1C81KN

https://m.edsoo.ru/961UIDFRU

https://m.edso0.ru/1R17400Q0N

https://m.edso0.ru/UUJOQYTXYF



https://m.edsoo.ru/QRQNGWOZ8
https://m.edsoo.ru/PKAPBXZGT
https://m.edsoo.ru/YCMZ29JGZ
https://m.edsoo.ru/WYH1C81KN
https://m.edsoo.ru/96IUIDFRU
https://m.edsoo.ru/1RI74OQ0N
https://m.edsoo.ru/UUJQYTXYF

(a30BbBIX Mepexoaax

86

87

YpaBHEHHE TEILIOBOTO
OaylaHca

Penrenue 3amau

https://m.edso0.ru/5CV1IKKTMW

https://m.edsoo.ru/2L7THENBQ2

88

[ToBepxHOCTHOE
HaTsDKeHue. KanwuisipHele
aBieHud. [aBieHue nox
HMCKPUBJIICHHOU
MTOBEPXHOCTBIO JKUJIKOCTH.
®opmyia Jlamiaca

https://m.edsoo.ru/Z9FYJNI4U

89

O0o061IeH e U
cucTeMaTu3aIus 3HaHUM 110
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas”

https://m.edsoo.ru/V3TS29GT9

90

KonTponbHnas pabora no
TeMe "ArperaTHble
COCTOSIHHS BEIIICCTRA.
®dazoBble Iepexoas”

https://m.edsoo.ru/BTE57DDIP

91

92

DneKkTpu3anus Ten u eé
MPOSIBIICHUS.
DnekTpuyeckui 3apsa. [Isa
BUJIA DJIEKTPUUECKUX
3apsnoB. IIpoBoaHuKY,
JUDJIEKTPUKU U
MIOJIYTIPOBOJHUKHU
DneMeHTapHBbIH
IIEKTPUYECKUH 3apsi.
3aKOH COXpaHEHHUS

https://m.edso0.ru/ESV1IQRBVX

https://m.edso0.ru/QJTVEHK7Q



https://m.edsoo.ru/5CV1KKTMW
https://m.edsoo.ru/2L7HENBQ2
https://m.edsoo.ru/Z9FYJNI4U
https://m.edsoo.ru/V3TS29GT9
https://m.edsoo.ru/BTE57DDIP
https://m.edsoo.ru/ESV1QRBVX
https://m.edsoo.ru/QJTV6HK7Q

SJICKTPHUYCCKOTI'O 3apsaga

93

94

B3aumoneiicTBre 3apsioB.
Toueunsie 3apsiibl. 3aKOH
Kynona

Penrenue 3amau

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

Onektpuueckoe nose. Ero
JIEeUCTBUE HA
AIEKTPUUYECKUE 3aPSIIbI

https://m.edsoo.ru/EF3CUR72W

96

Hanpsxéanocts
AJIEKTPUYECKOTO ITOJIS.
[IpoOnpiit 3apsa. Jlunun
HaIPsKEHHOCTU
JIEKTPUYECKOTO MOJIS.
OnHopoaHoe
JNEKTPUUYECKOE T10JIE

https://m.edsoo.ru/9KBCOFP9X

97

IloTeHIMAILHOCTD

SJICKTPOCTATUYCCKOI'O ITOJIA.

PazHocTh moTeHIIMAI0B U
HAIIPSIP>KCHUEC

https://m.edsoo.ru/QJ4AHEF4TR

98

[ToreHunaneHas sHEprus
3apsia B
3JIEKTPOCTATHYECKOM II0JIE.
ITorenunan
AJIEKTPOCTATUYECKOIO OIS

https://m.edsoo.ru/Y ODNX8N9Z

99

CBs13b HaNPSHKEHHOCTH
OJISL U Pa3HOCTH
MOTEHILINAJIOB JUIS
IIEKTPOCTATUYECKOTO TTOJIS

https://m.edso0.ru/SWNQFLP9Y



https://m.edsoo.ru/HM8AKQY47
https://m.edsoo.ru/XCFAV8SHK
https://m.edsoo.ru/EF3CUR72W
https://m.edsoo.ru/9KBC0FP9X
https://m.edsoo.ru/QJ4HEF4TR
https://m.edsoo.ru/YODNX8N9Z
https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cynepno3unuun
JNEKTPUYECKUX MOJIEH

https://m.edsoo.ru/WS1GYR413

101

102

Pemenue 3amau
ITone ToyeuHoro 3apsna.

ITone paBHOMEpPHO
3apsHKEHHOM chephl

https://m.edso00.ru/2630Y5063

https://m.edso0.ru/BGX3JCTAQ

103

[Tone paBHOMEpHO
3apsHKEHHOTO M0 00bEMY
nrapa. [lone paBHOMepHO
3apsHKCHHONW OE€CKOHEYHOM
TUIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

IIpoBoiHMKH B
3JICKTPOCTATHYECKOM ITOJIE.
VYcioBue paBHOBECHS
3aps/10B

https://m.edsoo.ru/6GVP71B38

105

JvsnexTpuky u
MOJIYTIPOBOJJHUKH B
JJIEKTPOCTATUYECKOM I10J1€

https://m.edso00.ru/3G6DWKG2I

106

Konpgencarop.
DNEeKTPOEMKOCTh
KOHJIeHCaTopa.
DIEeKTPOEMKOCTD TIIIOCKOTO
KOHJICHCATOpa

https://m.edsoo.ru/GHLGD83X7

107

108

[TapannensHOE cOeAUHEHHE
KOHJIEHCAaTOPOB
[TocnenosarensHoe

COCOAUMHCHUC
KOHACHCATOPOB

https://m.edso0.ru/60WN2ZDH8

https://m.edso0.ru/OZ9EPI4LY



https://m.edsoo.ru/WS1GYR4I3
https://m.edsoo.ru/2630Y5O63
https://m.edsoo.ru/BGX3JCTAQ
https://m.edsoo.ru/L4L5W448T
https://m.edsoo.ru/6GVP71B38
https://m.edsoo.ru/3G6DWKG2I
https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8
https://m.edsoo.ru/OZ9EPI4LY

109

OHeprus 3apsyKEHHOTO
KOHJIeHCcaTopa

https://m.edsoo.ru/SW376XS21

110

111

Pemenue 3agau
JBr>keHue 3apsKEeHHOU

YaCTHIIBI B OIHOPOJHOM
OJICKTPHUYICCKOM II0JIC

https://m.edsoo.ru/NLHAFI8YY

https://m.edso00.ru/9PGVSY9IWG

112

Pemenue 3amau

https://m.edsoo.ru/UXILUSMXW

113

114

115

116

O06o0061IEHNE U
cucTeMaTu3aIusg 3HaHuH 110
TeMe "DIeKTpruYecKoe
roje"

KonTponbhas pabota no
TeMe "DIeKTpuyecKoe
nosie"

Cwuina Toka. ITocTossHHBIHN
TOK. Y CIIOBHUS
CYILIECTBOBAHUSA
MMOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

HcTtouHnku ToKa.
Hanpsoxkenne u 51C

https://m.edso0.ru/QCIRPYCGA

https://m.edsoo.ru/WRQGZBRF7

https://m.edsoo.ru/L8LE4KUV5

https://m.edsoo.ru/RUFC4YTDO

117

3axon OMa aJis yyacTka
enu. DIEKTPUIECKOE
COIIPOTHUBIIEHUE

https://m.eds00.ru/64VZXZ2GP

118

3aBUCUMOCTH
COTPOTHBIICHUS
OJIHOPOJIHOTO TIPOBOTHAKA
OT €ro JUINHBI U IUIOIMIa 1

https://m.edsoo.ru/KE2FEN35X



https://m.edsoo.ru/SW376XS21
https://m.edsoo.ru/NLHAFI8YY
https://m.edsoo.ru/9PGVSY9WG
https://m.edsoo.ru/UXI1USMXW
https://m.edsoo.ru/QCIRPYCGA
https://m.edsoo.ru/WRQGZBRF7
https://m.edsoo.ru/L8LE4KUV5
https://m.edsoo.ru/RUFC4YTDO
https://m.edsoo.ru/64VZXZ2GP
https://m.edsoo.ru/KE2FEN35X

MOICPCUYHOTO CCUCHUA

yI[CJ'ILHOC COIIPOTUBJICHHUE

119 1 https://m.edso0.ru/YAZTZRZAI
BerecTra. Pemenue 3agau
ITocnenmoBarenrsHOE,

120 napajuieIbHOE, CMEIIaHHOE 1 https://m.edsoo.ru/VE37ERCKG6
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX

121 AJICKTPUUYCCKUX TIETICH. 1 https://m.edsoo.ru/OQHI1PIPRF
[TpaBuna Kupxrodga

122 Pemenue 3amau 1 https://m.edsoo.ru/LXRB618PO
Pabota anekTpudeckoro

123 TOKa. 3akoH J[oynsa — 1 https://m.edsoo.ru/PLTTBZGPC
Jlenma

124 Pemenue 3amau 1 https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUUYECKOTO

125 ToKa. TernoBast MOIITHOCTD, 1 https://m.edsoo.ru/CONEPSIIH
BBIJIETIsIEMasi Ha PE3UCTOpe

126 Pemrenne 3agau 1 https://m.eds00.ru/90KODG7HY
O/1C u BHyTpEeHHEE

127 CONPOTUBIICHHE HCTOYHUKA 1 https://m.edsoo.ru/MGCEWIVUL
TOKa
3akox OMa U1 HOJIHOH

128 (3aMKHYTOM) 1 https://m.edsoo.ru/XQP3RIDK4
AIEKTPUUYECKON IIETTH

129 Pemienne 3agau 1 https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh HCTOYHHKA TOKA 1 https://m.eds00.ru/OWH2Q5J0S

131 Kopotkoe 3ambIkanue 1 https://m.edsoo.ru/SWFHKYNVFE

132 Konnencarop B nenu 1



https://m.edsoo.ru/Y4ZTZRZAI
https://m.edsoo.ru/VE37ERCK6
https://m.edsoo.ru/OQH1PIPRF
https://m.edsoo.ru/LXRB618PO
https://m.edsoo.ru/PLTTBZGPC
https://m.edsoo.ru/R6JHOGRY6
https://m.edsoo.ru/C9NEPSIIH
https://m.edsoo.ru/90K0DG7HY
https://m.edsoo.ru/MGCEWIVUL
https://m.edsoo.ru/XQP3R9DK4
https://m.edsoo.ru/XDAVLS3JL
https://m.edsoo.ru/0WH2Q5JOS
https://m.edsoo.ru/9WFHKYNVF

IIOCTOAHHOI'O TOKa

133

134

Penrenue 3anau
Pemenne 3amad mo Teme
"TTocTOSTHHBIN
AIEKTPUYECKUM TOK"

https://m.edso0.ru/52KZZJPDT

https://m.edsoo.ru/5175121DC

135

Pemenue 3agau no reme
"[TocTossHHBIM
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/DX6SFSQ5I

136

137

138

139

140

Pemenue 3agad mo reme
"TToCcTOAHHBIH
ANEKTPUIECKUH TOK"

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "IlocTOSTHHBIN
ANEKTPUIECKUIN TOK"

KonTponbnas pabota no
teMe "llocTossHHBIN
3JIEKTPUYECKUN TOK"

DneKTpuueckas
IIPOBOAMMOCTB Pa3JINYHbIX
BELIECTB. DJIEKTPUUECKUM
TOK B METaJljIax.
CBepxnpoBOAUMOCTb

DNEeKTpUYECKUN TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJINTOB. 3aKOHBI
@Dapazes 171 dIEKTPOIn3a

https://m.edso0.ru/K835E5INT

https://m.edsoo.ru/WXUI1RUC5

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

https://m.edso0.ru/36L9OKOEE

141

DIIeKTPUUECKHUI TOK B

https://m.edsoo.ru/MEDWMLCJ6



https://m.edsoo.ru/52KZZJPDT
https://m.edsoo.ru/5I75121DC
https://m.edsoo.ru/DX6SFSQ5I
https://m.edsoo.ru/K835E5INT
https://m.edsoo.ru/WXUI1RUC5
https://m.edsoo.ru/7S4PG0QHP
https://m.edsoo.ru/DV219CC72
https://m.edsoo.ru/36L9OK0EE
https://m.edsoo.ru/MEDWMLCJ6

razax. Ilmazma

142

143

DJIEKTPUUYECKUI TOK B
BakyyMe. BakyyMmHbIe
npudopHI
DJIEKTPUUYECKUI TOK B
MOJIyIIPOBOJHUKAX

https://m.edsoo.ru/HNIAJ5B73

https://m.edsoo.ru/56 KAVJECB

144

ITomynpoBOAHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepeHue cuisl
TOKA Y HANPSKEHUS B LIETIN
MOCTOSIHHOT'O TOKa IpHU
HOMOIIM aHAJOTOBBIX U
U(PPOBBIX U3MEPUTEIBHBIX
npubopoB" UK
"3HaKOMCTBO ¢ LU POBOM
nabopatopueit o Gpu3MKe.
[Ipumepr! usmepenus
(bu3NYECKUX BEJINYUH MPU
MOMOIIN KOMITbIOTEPHBIX
JATYUKOB"

https://m.edsoo.ru/Y15A50SQV

146

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3yuenue
HEPaBHOMEPHOTO JIBUKCHUS
C LIEJIBIO ONPEIEIICHHUS
MIHOBEHHOM ckopocTh"”

https://m.edsoo0.ru/CN3FHCY83

147

Pu3nYeCcKuil IPAKTUKYM 11O
teme "U3mepenue
YCKOPEHUS IPU

https://m.edso0.ru/70Y40Y610



https://m.edsoo.ru/HNIAJ5B73
https://m.edsoo.ru/56KAVJECB
https://m.edsoo.ru/EKLRQTDAX
https://m.edsoo.ru/Y15A5OSQV
https://m.edsoo.ru/CN3FHCY83
https://m.edsoo.ru/7OY40Y6I0

148

MPSAMOJIMHETHOM
PaBHOYCKOPEHHOM
JBIDKSHUH 110 HAKJIOHHOU
IUIOCKOCTH " MJIH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
JIBHKEHUN"

OuznyecKkuil MpakTUKyM IO
teme "M3mepenue
YCKOPEHHSI CBOOOTHOTO
nageHus" win "M3ydenue
JBIKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAIBHO"

https://m.edso0.ru/87JADYSZ2

149

150

Pu3nYeCcKUi IPAKTUKYM 110
teme "U3ydeHue qBUKEHUS
TeJa 10 OKPY>KHOCTH €
IIOCTOSIHHOM 110 MOZYJIIO
CKOpOCTBhIO" WK
"HccnenoBanue
3aBUCHMOCTH IIEPHOJIA
oOpamieHnss KOHUYECKOTo
MasiTHHKA OT €T0
napameTpoB"

Du3NYECKU IPAKTUKYM 110
teme "U3mepenue
PaBHOJEHCTBYIOLIEH CUIIBI

https://m.edsoo.ru/DY1D4C16J

https://m.edsoo.ru/ZTOFG6J4U



https://m.edsoo.ru/87JADYSZ2
https://m.edsoo.ru/DY1D4C16J
https://m.edsoo.ru/ZT0FG6J4U

151

152

IIpH IBHKEHUH OpyCKa To
HaKJIOHHOM INTOCKOCTH" MIIH
"[IpoBepka runoTe3sl 0
HE3aBUCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT
ero Maccker"

Ouznyeckuil MpakTUKyM IO
teme "UcciaenoBanue
3aBHCUMOCTHU CHII
YIIPYTOCTH, BOSHUKAIOIIHX
B IIPYKUHE U PE3NHOBOM
oOpasiie, OT ux
nedhopmaruu' uiu
"N3yueHne NBUKEHUS
CHCTEMBI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Uepe3
JErkui OJIoK"

Pu3HUECKU IPAKTUKYM I10
teme "H3mepenune

K03 uLIMEeHTa TPEeHUs 110
BEJIMYMHE YIIIOBOTO

Ko PunenTa
3apucumocTH Frp(N)" unun
"UccneqoBanue IBUKEHUS
Opycka 1Mo HaKJIOHHOM
IJIOCKOCTH C NTEPEMEHHBIM
K03 punreHToM TpeHus"

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78PFNYOAZ



https://m.edsoo.ru/UL391C4QD
https://m.edsoo.ru/78PFNYOAZ

i "N3yuenue nBUKEHUS
rpysa Ha Bajly ¢ TpeHuem"

153

154

PuU3NYECKUH IPAKTUKYM 110
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPIOTO TEJIA, UMEIOIIETO
OCh BpallleHUs" I
"KoHcTpynpoBanue
KPOHUITEIHOB U pacy€T CUII
ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPAOTO
TeNa, UMEIOUIETo IJI0MAb
onopst"

Ou3nyecKuil MpakTUKyM IO
teme "M3mepenue
UMITyJIbCa TeJla 1Mo
TOPMO3HOMY IIyTH" WK
"N3mMepeHue CUibl TATH,
CKOPOCTH MOJIENN
AIEKTPOMOOUIIS U
MOIIIHOCTHU CHJIBI TATU" WIN
"CpaBHeHUE U3MEHEHUS
MMITyJIbCa TeJa C
MUMITYJIbCOM CUJIBI" MU
"UccnenoBanue
COXpaHEeHMsI UMITyJIbCa TIPU
YIPYroM B3aWMOJEHCTBAN"
i "U3mepenune
KMHETUYECKOW SHEPTrUuu

https://m.edsoo.ru/MI0QT27R6

https://m.edsoo.ru/FZ0OCNRGTA



https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA

T€Ja 10 TOPMO3HOMY ITyTH"

155

156

157

DuU3nYeCKuil MPAKTUKYM I10
teme "M3yuenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH10BaHO
UCIIOJIb30BaHUe ITUPPOBOI
nabopaTopun)" WIn
"N3yueHne n30X0pHOro
npouecca" wnn "U3yuenue
n300apHOro mnporecca uiu
"IIpoBepka ypaBHEHUs
cocrosiHus"

Ouznyeckuil MPakTUKYM IO
teme "M3mepenue
YAEJIbHON TEMI0EMKOCTH"
i "UccnenoBanne
mpoliiecca OCThIBaHUS
BelecTBa" Uin
"UccnemoBanue
aanabaTHoro npoiecca"
nn "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBHS U
TEeMITepaTypbl KUTICHHS
JKUAIKocTen"

Du3NYECKU IPAKTUKYM 110
teme "U3yuenue
3aKOHOMEPHOCTEN

https://m.edsoo0.ru/T66K4CKZG

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZA5PMD07



https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D
https://m.edsoo.ru/0ZA5PMD07

UCIapeHus KuaKocTei"
unu "M3mepenue yaenbHon
TEIUJIOTHI TIJIaBJICHUS Jibaa"
unu "M3yueHne CBONCTB
HACBHIIIEHHBIX MTapOB" WU
"N3mepenune abCOMIOTHOM
BJIQYKHOCTH BO3/yXa U
OIICHKA MacChl apOB B
nomenienuun". 3mepenue
koo dunmenTa
MOBEPXHOCTHOTO
HATSDKCHUS

158

159

Pu3nYeCcKuil IPAKTUKYM 110
teme "HaOmonenue
MpeBpaICHHs SHEPTUU
3apsHKEHHOT0 KOHJEHCATOpa
B DHEPIUIO U3ITyYEHUS
cBeToauona" Ui
"M3y4eHne MpOTEeKaHUs
TOKa B LIETH, COJICpKAIIEH
KOHJIeHCaTOp" WK
"Pacnipenenenue pasHocTH
MOTEHIINAJIOB
(HampsHKeHHs ) TIPH
MI0CJIE0BATENIBHOM
COEIMHEHUH
KOHJIEHCAaTOpoB"

Pu3NYeCcKUil IPAKTUKYM 11O
teme "HccnenoBanue

https://m.edsoo.ru/5BPTN1YZU

https://m.edsoo.ru/UAIS3SVVKE



https://m.edsoo.ru/5BPTN1YZU
https://m.edsoo.ru/UAIS3VVKE

160

161

162

CMCIIaHHOTO COCIMHCHUS
pEe3UCTOPOB" WIIH
"U3Mepenue yienabHOro
COTIPOTHUBIICHUS
MIPOBOJHUKOB" WIJIN
"UccnemoBanue
3aBHCHMOCTH CHJIbI TOKA OT
HaIPSKEHUS TS JIAMITBI
HakaJIMBaHus"

OuznyecKkuil MpakTUKyM IO
teme "HaGmronenue
ANEKTpon3a" uin
"Usmepenue 3apsaa
OJIHOBAJICHTHOT'O MOHA" UK
"UccneqoBanue
3aBUCUMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIEPATYPHI" WIH
"CHsiTHE BOJNBT-aMIIEPHON
XapaKkTEepUCTUKU auoaa”

PesepBHBIil ypOK.
O06o06mIcHuE U
cHCTeMaTH3aIys 3HaHUH 110
teMe "Kunemaruka"

PesepBHBIi ypOK.
O6o061enne u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "JIlnHamuka"

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo0.ru/LQO93M5SQ

https://m.edso0.ru/S7CS1UFMI



https://m.edsoo.ru/72JJ3YC6L
https://m.edsoo.ru/LQO93M5SQ
https://m.edsoo.ru/S7CS1UFMI
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164

165

166

167

168

PesepBHBIi ypOK.
0O0001EeHuEe 1
cHcTeMaTH3amuys 3HaHuH 110
teme "CTaTthka TBEp10ro
Tena"

PesepBHBI ypOK.
0O0001EeHuEe 1
cUcTeMaTu3alus 3HaHUH 110
TeMe "3aKOHbI COXPaHEHUS
B MeXaHuKe"

PesepBHBIi ypOK.
O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH I10
TeMe "OCHOBBI
MOJICKYJISIPHOKWHETUYECKOU
Teopun"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "TepMoauHamMuKa.
TerioBble MaHb"

PesepBHBIil ypOK.
O06o001menue u
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "ArperaTHbie
COCTOSTHUSI BEIIECTBA.
®dazoBble IEPEXOAbI"

PesepBHBIi ypOK.
O06o001menue u

https://m.edsoo.ru/XVUMKRX6N

https://m.edso0.ru/C37WXULT?2

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/IZZC67VF1

https://m.edsoo.ru/1YSH3LOLN

https://m.edsoo.ru/URWB5CULE



https://m.edsoo.ru/XVUMKRX6N
https://m.edsoo.ru/C37WXULT2
https://m.edsoo.ru/3PBKBKI6D
https://m.edsoo.ru/IZZC67VF1
https://m.edsoo.ru/1YSH3LOLN
https://m.edsoo.ru/URWB5CULE

cUCTeMaTu3alys 3HaHUHU 110
Teme "DIeKTpUIEeCKoe
noie"

169

PesepBHBIi ypOK.
O0o061IeH e U
cHCTeMaTH3aIys 3HaHUH 110
TeMe "IlocToIHHBIN
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/4ANCOULLOV

170

PesepBHBII ypOK.
O6o006menne u
cHUCTeMaTU3alus 3HaHUH 110
teme "TOoKHu B pa3IMUHbIX
cpenax"

https://m.edsoo.ru/WZ02PRIG1

OBILEE KOJIMYECTBO YACOB
10 [TIPOT'PAMME

170

16



https://m.edsoo.ru/4NCOULL0V
https://m.edsoo.ru/WZ02PRIG1

11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoTshI
B3anmoneiicTBre NOCTOSIHHBIX
a 0 OBOJTHUKOB C

1 MATHHTOR H HPOBOATHICOR 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe MozJe.
['mnore3a Amnepa
BexTop MarHuTHOM MHAYKIIHH.
IT

2 PHTILIIT CYTIEpTIOIA 1 https://m.eds00.ru/0YNNE57SO
MarHMTHBIX ToJIeHd. JInauu
MarHUTHON WHITYKITUU
M

3 AHITROS HOTE NPOBOIHHKA © 1 https://m.edsoo.ru/F1I0ASACBX
ToKOM. OmBIT DpcTena
Crna A .

4 VI8 AAMIIEPH, b6 HANpanicime 1 1 https://m.edsoo.ru/1JEDFSHEN
MOJIYJb

5 Pemenue 3amau 1 https://m.edsoo.ru/R80PKEZP4
[IpumeneHue 3akoHa Amriepa.

6 DNeKTpOU3MEpPUTETLHBIE 1 https://m.edsoo.ru/5A2ACKSRB
npubopsI
Cuna JlopeHna, e€ HanpaBiieHHE

7 M MOJLyIIb. JlBHskeHHe 1 hitps://m.eds00.ru/6MB8YZ8TN
3apsKEHHON YaCTHUIIbI B
OJIHOPOJIHOM MarHUTHOM I10J1€
Pemenne 3amau https://m.edsoo.ru/FWURORSOE
Pa6ora cunel Jlopenia 1 https://m.edsoo.ru/MTHD23745

10 Pemienue 3anau https://m.edsoo.ru/GH8JAPHBQ



https://m.edsoo.ru/H05J3PQ24
https://m.edsoo.ru/0YNNE57SO
https://m.edsoo.ru/F10ASACBX
https://m.edsoo.ru/1JEDF5HEN
https://m.edsoo.ru/R80PKEZP4
https://m.edsoo.ru/5A2ACKSRB
https://m.edsoo.ru/6MB8YZ8TN
https://m.edsoo.ru/FWUR0RSOE
https://m.edsoo.ru/MTHD23Z45
https://m.edsoo.ru/GH8JAPHBQ

MarauTtHoe 1oJie B BEIIECTBE.

11 deppomMarHeTHKy, napa- u https://m.edsoo.ru/W7HGQBK70
JamMarHeTUKu
OcHOBHBIE CBOICTBA

12 ¢beppomarneTrkos. [Ipumenenue https://m.eds00.ru/960J4E47D
(beppoMarHeTuKoB
P

13 " CLICHHE Sa/at HO"TeMe https://m.eds00.ru/Q8JGTYNHT

MaruauTHO€ 1noJie

P

14 " CHICHHE sanad HO,,TeMe https://m.edsoo.ru/MPCUALFIM

MaruuTHO€ nosie

SIBneHue IEKTPOMAarHUTHON

15 naaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHUTHON MHTYKIIUU

16 OC uaayKuuu https://m.edso0.ru/8TLELGTJZ

17 3aKOH OJIEKTPOMArHHTHOIL https://m.edsoo.ru/TEOPOGAR3
unaykuun Dapanes
B .

18 VIXPEBOE SICKTPHICCKOE HOTC https://m.edso0.ru/IONVHO1INK
Toku dyko
S/1C nHAYKIMH B JBUKYLIUXCS

19 https://m.edsoo.ru/X0013RAA1
MIPOBOTHUKAX

20 Pemenue 3amau https://m.edso0.ru/ZZTUBO2GQ

21 [TpaBumno Jlenma https://m.edsoo.ru/GIRNARYL9
WNunykrusHocTs. KaTymika

22 MHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/37WBAJCTF
MIOCTOSIHHOTO TOKa
A .OC

23 BICHHE CAMOMRYKIUH. 1 htps://m.eds00.ru/99CECGMBH
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TIOJIS https://m.edso0.ru/PS4AXRHOGS



https://m.edsoo.ru/W7HGQBK7O
https://m.edsoo.ru/960J4E47D
https://m.edsoo.ru/Q8JGTYNHT
https://m.edsoo.ru/MPCUALFIM
https://m.edsoo.ru/V7BSKAU89
https://m.edsoo.ru/8TLELGTJZ
https://m.edsoo.ru/7EOPOGAR3
https://m.edsoo.ru/I0NVHO1NK
https://m.edsoo.ru/X00I3RAA1
https://m.edsoo.ru/ZZTUBO2GQ
https://m.edsoo.ru/GIRNARYL9
https://m.edsoo.ru/37WBAJCTF
https://m.edsoo.ru/99CECGMBH
https://m.edsoo.ru/PS4XRHOGS

KaTyliKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenne 3amaq

O0001IeHe B CUCTEMATH3aIs
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonrponsHas pabora o Teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KoneOarensHas cucrema.
CBo0OoHbIE KOJIEOaHu .
I"apmonmueckue KoneOaHus

Kunemaruueckoe u
NUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHepreTU4YecKoe OMUCAHUE.
BrIBoa TMHAMHUYECKOTO
OTHMCAaHUS TAPMOHHYECKHUX
KoJieOaHUH U3 BX
JHEPTEeTHIECKOTO U
KHHEMATHYECKOTO OITMCAHUS

Awmmuintyna u ¢a3za xonedbaHuit

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/G1UGM9A5P

https://m.edso0.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuona u yacTora KoJeOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJeOaHuil MaTeMaTUYECKOTO
MasiTHUKA. [leproa cBoOOTHBIX
KoJe0aHuil MPyKUHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.edso0.ru/TGTJTWAUOQ



https://m.edsoo.ru/MAWTH1ZS0
https://m.edsoo.ru/WZCM1SBLO
https://m.edsoo.ru/N9QLKI45Y
https://m.edsoo.ru/R7D8WGSTQ
https://m.edsoo.ru/G1UGM9A5P
https://m.edsoo.ru/3A83V2VLE
https://m.edsoo.ru/IRUHIPMT1
https://m.edsoo.ru/BU8USUF04
https://m.edsoo.ru/TGTJTWAU0

BrinyxaeHHbie KojeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

https://m.edsoo.ru/DAYGBRUY]J

37

38

O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUH 110 TeMe "MexaHn4ecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOJIeOaHusl.
KonebaTtenbHblit KOHTYD

https://m.edsoo.ru/SV7MHCH10

https://m.edsoo.ru/H5B2\W8APN

39

®opmyna Tomcona. CBs3b
aMIUIUTYIBI 3apsiaa
KOHJICHCATOpa C aMILIUTYI0H
CHJIBI TOKA B KOJIeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WQN

41

3aTyxaromue dJIeKTPOMarHuTHbIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

https://m.edsoo.ru/4VHIISUMW

42

43

IIepemeHnHsbIl TOK. Pesucrop u
KOH/JIEHCATODp B LI
IIEPEMEHHOT0 TOKa

KaTymKa WHAYKTUBHOCTHU B LCIIN
NEPEMCHHOT'O TOKa

https://m.eds00.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EK01H7



https://m.edsoo.ru/BW1K0UGVP
https://m.edsoo.ru/XPWCJ9CPJ
https://m.edsoo.ru/DAYGBRUYJ
https://m.edsoo.ru/SV7MHCH10
https://m.edsoo.ru/H5B2W8APN
https://m.edsoo.ru/RHGLVVKQ5
https://m.edsoo.ru/MM01P2WQN
https://m.edsoo.ru/4VHII3UMW
https://m.edsoo.ru/OG6JQHTOD
https://m.edsoo.ru/6P4EK01H7

3axoH OMa 11 AJIEKTpUYECKON

44 https://m.edso00.ru/P1FZDISQV
IIEIU TIEPEMEHHOr0 TOKa
MOImHOCTb IEPEMEHHOT0 TOKA.
45 iﬁﬁgﬁ;ﬁi};;HTﬂoizC;Bymmee https://m.eds00.ru/6P4CXH152
HaNPSDKEHUS
46 Pe3onaHc B 251eKTpHYECKOM LIeTIH https://m.edsoo.ru/AY QWXESRA
47 Pewenue 3amau https://m.edso00.ru/0CVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpomssonetso, nepenatia it https://m.edsoo.ru/F142U7UQR
noTpeOIeHNE IEKTPUICCKOI
SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.
49 Kynbrypa ncnosb30Banus https://m.edsoo.ru/UYDMIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Pemenue 3agau https://m.edso00.ru/IR54QM6F2
o1 Pemrenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH 1O TeMe https://m.edso0o.ru/16YYY79EQ
"DJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4YeCcKre BOIHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo.ru/0P6YANBXC
BOJTH
54 CaolicTBa MEXaHUYECKUX BOJIH https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3BYKa https://m.edsoo.ru/UEH3ZVKKV
56 WHubpa3ByK U yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1



https://m.edsoo.ru/P1FZDISQV
https://m.edsoo.ru/6P4CXH152
https://m.edsoo.ru/AYQWXESRA
https://m.edsoo.ru/0CVLSMIOS
https://m.edsoo.ru/F142U7UQR
https://m.edsoo.ru/UYDMJDXZW
https://m.edsoo.ru/IR54QM6F2
https://m.edsoo.ru/7UFPFF3KK
https://m.edsoo.ru/I6YYY79E0
https://m.edsoo.ru/0P6YANBXC
https://m.edsoo.ru/4S5QXKBUX
https://m.edsoo.ru/UEH3ZVKKV
https://m.edsoo.ru/24XDNL1P1

[ITymoBoe 3arpsi3HeHHE
OKPY>KAIOILEH CPe.bl

S7

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edso0.ru/SWQOQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

OHeprus MeKTPOMarHUTHBIX
BOJIH. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZ8BKEKVL

61

62

63

[TpuHIKIIBI PaTUOCBS3U U
TeaeBuacHM. Pangmonokanms.
DNeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KoaebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBeTa

https://m.edsoo.ru/7KCCHOBN5

https://m.edso0.ru/NJT16HVEI

https://m.edsoo.ru/KERDTMZWV

64

Pemenue 3aga4 Ha npuMEHEHNE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

https://m.edsoo.ru/3H2YL4R4I

65

66

Ortpaxenue ceera. [lnockoe
3epkano. Cdeprueckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEIbHEIH
IOKa3arelb MPEJIOMIICHHUS.

https://m.edso0.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR



https://m.edsoo.ru/SWQQHEYAJ
https://m.edsoo.ru/EHMGUTOBG
https://m.edsoo.ru/HOOHGO6V5
https://m.edsoo.ru/RZ8BKEKVL
https://m.edsoo.ru/7KCCH0BN5
https://m.edsoo.ru/NJT16HVEI
https://m.edsoo.ru/K5RDTMZWV
https://m.edsoo.ru/3H2YL4R4I
https://m.edsoo.ru/TIX9ZBOSG
https://m.edsoo.ru/LNCHJ3M0R

[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbliA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

Pemenue 3a1a4 Ha npuMEHEHUE

67 3aKOHOB OTPAXCHUS U https://m.eds00.ru/C4D3UDGG4
MIPEJIOMIICHUS CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cera. CIIOXKHBIH cocTaB 6€10r0 https://m.edsoo.ru/HYZWS63L 2
ceera. LlBer

69 Jlmiser. DoKycHoe paccTOSHHE i https://m.edso0.ru/SXWYEXTXM
OIITUYECKAsl CHJIA JINH3BI
[Toctpoenue n3odpaxeHuii B

70 JUH3aX U UX CHCTEMaXx. https://m.eds00.ru/6SRTDG4V7
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHune

71 M300paXeHU, OJIy4aeMBbIX C https://m.edsoo.ru/Y AGCQPWZX
MTOMOIIBIO JTHH3

72 ['a3 xak onTuyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUIECKOMN https://m.edsoo.ru/OENIDYBRZ
ONITUKH

74 CKOpOCTE CBETA I METOJIEI €@ https://m.eds00.r/UCGBDSEVT
U3MEpeHUS

75 Hucnepcus cBera https://m.eds00.ru/1VI1JZOF05

76 HNutepdepennius ceeta https://m.eds00.ru/ZQB6756KE
KorepeHTHbIC UCTOYHUKH.

77 VYcioBusa HaOIOIEHUA https://m.edsoo.ru/H9XX3P5WN

MaKCUMyYMOB U MUHUMYMOB



https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN

78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue natephepeHIun https://m.eds00.ru/111ISQL6DM

80 Hudpakmus cBeta https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 YcnoBue HaOIOIEHUS TTIABHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCHUMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE

83 HonrepetocTh CBETOBBIX BOIIH. https://m.edsoo.ru/TWKJIKW3NH
[Tonspusanusa ceera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIE ABIICHUS B IPUPOLE https://m.edsoo.ru/VJW9IR3ES8

86 Obobmerme 1 CACTEMATHSAIHA https://m.eds00.ru/ZQ1IZ7TMYC
3HaHuit no reme "OnTuka"

87 Kontponkras padora no Teme https://m.edsoo.ru/WMVM1ARQU
«OnTuka»
I'paHUIBI TPUMEHUMOCTH

88 FIACCHACCIOM MEXQHHMIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI NIEKTPOIUHAMUKHU U
MIPUHIIAIT OTHOCUTENBHOCTH

89 I;ITOHC;?];:;;;EE:;IMBHOH reopi https://m.edso00.ru/S5VL5W7WK
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus

90 Jloperna. ¥eonie https://m.edso0.ru/7ZFTXIX84
MPUIUHHOCTH. OTHOCHUTEIBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHH U COKPAIIEHUE JITTHHBI

91 DHEprusi 1 UMITYJIbC https://m.edsoo.ru/GPUPD6117



https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL
https://m.edsoo.ru/VJW9IR3E8
https://m.edsoo.ru/ZQ1JZ7MYC
https://m.edsoo.ru/WMVM1ARQU
https://m.edsoo.ru/GT085PL4Q
https://m.edsoo.ru/S5VL5W7WK
https://m.edsoo.ru/7ZFTXIX84
https://m.edsoo.ru/GPUPD61I7

pCHHTHBHCTCKOﬁ HJaCTUILbI

CBs3b MacCChI C SHEPTUEH U

92 HMITYJIbCOM PEISITUBUCTCKOM https://m.eds00.ru/UOC7TGTEFMG
YacTULIbI. DHEPT U MOKOs

03 PaeHoRecHoe Temioroe https://m.edsoo.ru/YWVZAIQOH
U3ITy4yeHue

94 3akoH cMenicHust BuHa https://m.edsoo.ru/R1JD6DWAM

95 Pinotesa M. Hnarka o katrax. https://m.eds00.ru/RW82CY U89
DOTOHBI

96 DHeprus U UMMIyibc poToHa https://m.edso00.ru/14SLLOJ97
®otorddexr. Onbiter A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
YpaBHeHue DUHIIITEHHA 115

98 dororddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra

99 Aapnenne cpera. Ombiret I1. H. https://m.edso00.ru/1746\VVP412
Jlebenena

100 BosHOBEIE CBOIICTBA YaCTHI] https://m.edsoo.ru/UMEW9AOCE
Bomnsl ne bpoitnd. [Innna BOJIHBI

101 e bpoiitst 1 pasmeph! o?nacm https://m.edsoo.ru/MVA3A30ZQ
JIOKQJTM3AIAH JIBHKYIICHCS
JaCTHIIBI

102 Kopriyckysisipro-BoaHoBoit https://m.eds00.ru/2XMBTMSAQ
Tyanu3m

103 = /MI(paKILi MMCKTPOHOR Ha https://m.edso0.ru/XH242PNOK
KpHUCTaJIax

104 Crnenuduka n3mMepeHuii B https://m.edso0.ru/BMLQCWUGS



https://m.edsoo.ru/U0C7GTFMG
https://m.edsoo.ru/YWVZA9QOH
https://m.edsoo.ru/R1JD6DWAM
https://m.edsoo.ru/RW82CYU89
https://m.edsoo.ru/14SLLOJ97
https://m.edsoo.ru/NM4VEIDIM
https://m.edsoo.ru/DOQYSU4GM
https://m.edsoo.ru/I746VP412
https://m.edsoo.ru/UMEW9AOCE
https://m.edsoo.ru/MVA3A30ZQ
https://m.edsoo.ru/2XMBTMSAQ
https://m.edsoo.ru/XH242PNOK
https://m.edsoo.ru/BMLQCWU6S

Mukpomupe. COOTHOILIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3anau

Pemenue pacuéTHpIX 3a1a4

https://m.edso0.ru/D207BTWDJ

https://m.edsoo.ru/ZUBH25VJV

107

KonrponbHas pabora no remam:
"Ocuorl CTO",
"KopnyckynsipHO-BOITHOBOM
nyanuszm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK1

109

110

[Tocrynater bopa

Bunsl cnextpos. CriekTp
YPOBHEH DHEPIUH aTOMa
BOJOpOAA

https://m.edsoo.ru/SWV5SUN8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizenbepra-lBanenko. 3apsia u
MaccoBo€ 4ucio siapa. M3otomsl.
PannoakTHBHOCTE

https://m.edsoo.ru/WJ95LAO0P

https://m.edso0.ru/CAG7KBIQ7

https://m.edsoo.ru/lJGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHH3UPYIOIIETO
n3nydeHus. Bnusaue
PaZMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edso0.ru/8QM2PG4JI



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI

115

116

OHeprus cBA3M HYKJIOHOB B S/pe.
Anepubie cunbl. Jlegext Macch
sanpa. SlnepHbie peakuuu.
SAnepubie peakTopsl. [Ipobremsr
YIPaBJISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTMYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPreTUKU

Mertoab! perucTpanuu u
UCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAecTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtanaapTHOU
Mojenu. KBapk-riitooHHas
MOJIETb aIPpOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1IEJHULHD5

117

®du3uka 3a npeaeaaMu

CrannaptHoit monenu. Témuas

Marepus U TEMHasl SHEPTHUs. 1
EnuncTBO m3nyeckoil kKapTHHbI

Mupa

https://m.edsoo.ru/A6IW5WE4Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTpPOHOMUU

[TpuMeHNMOCTh 3aKOHOB (PU3UKH
Ui 00BSICHEHUS TIPUPO/IBI

KOCMHYECKHUX 00BEKTOB. MeTObI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NRU

https://m.edsoo.ru/WI1Q1L87R6

https://m.edsoo.ru/KOWWMA4JIE



https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U
https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE

BHeaTMoc(epHast aCTpOHOMUS

121

122

123

124

Bun 38é3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bl, TUTAHETHI, UX
BHUIVMMOE OBUKECHUE

Conueunas cucrema. CoJIHIIE.
ConHeyHass aKTUBHOCTb.
Uctounuk sueprun CoiHia u
3BE3/1

3BE3/11bl, UX OCHOBHBIE
XapaKkTepucTHKu. Jluarpamma
"CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

https://m.eds00.ru/TNS5KWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/AIXHH46BIR

https://m.edsoo.ru/IF3TMPI01

125

BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HU
3BE3]

https://m.edsoo.ru/Y3MJO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHble AbIpHI B iIpax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa606ma.
Teopus bonpmoro B3peIBa.
PenukToBOE n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edso0.ru/UCGD0OBD7Y

https://m.eds00.ru/XTCIKQGX4



https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4

129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/\WCAIUBA2Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
1OJISI IOCTOSIHHBIX MAarHUTOB"
mwi "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UIU
"UccneqoBanue AeHCTBUI
MIOCTOSIHHOTO MarHUTa Ha PaMKy
¢ TOKOM"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa’ uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmrepa oT cuiibl TOKa" WK 1
"OnpenesnieHue MarHUTHOU

MHIYKIIMA Ha OCHOBE N3MEPEHUS

cuiibl Ammnepa”

Pu3nYecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM UHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHUXPEBOI'O MarHUTHOT'O MO

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

n n
camonHaykiuu" uinu "Coopka 1
MOJIENTN DIIEKTPOMArHUTHOTO
reHeparopa"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.eds00.ru/567ERZSQT

https://m.edsoo.ru/6041U180D

https://m.edsoo.ru/FNW63917S

https://m.edso0.ru/GAXGUGIKA



https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D
https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA

KOJIeOaHUM HUTSHOTO U
NPY>KUHHOT'O MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"ITIpeoOpa3oBanne SHEPTUH B 1
IIPYXKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEHHOro Toka"

https://m.edso0.ru/SISHWUJFI

https://m.edsoo.ru/LNOY8MGT9

137

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 1
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Pu3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenue nokaszaTesns
MPEIOMJICHHUS CTEKIIA" WK
"[Tonydyenne n300paxxeHus B
CHCTEME U3 MJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@u3NYeCKUil NPAKTUKYM IO TEME
"HccaenoBanye 3aBUCUMOCTH

(hOKYCHOTO PacCTOSIHHSI OT

BelIecTBa (Ha IPUMEpPE KUIKUX 1
nuH3)" unn "U3mepenue

(hOKYCHOTO pPacCTOSIHUS

paccenBaronIMX JUH3"

https://m.eds00.ru/Q00Q2UZ8N9



https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TIOJIIPU3AIIHT
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEISTUBUCTCKUX YACTHII
(o ororpadusam TpexoB
3apsKEHHBIX YACTHIL B
MarHuTHOM ToJje)"

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nmm
"UccaenoBaHue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nUecKuil IPAKTUKYM I10 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO
(doHa ¢ UCTIONBE30BaHNEM
nosnMerpa ninm "M3ydenue
IIOTJIOLIEHMS OeTa-4acTHI]
amoMuHuEM"

Pu3HYECKUl IPAKTUKYM 110 TEME

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXONLN

https://m.edso0.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5S5E4

https://m.edsoo.ru/PR4K00VZY



https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW
https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY

"HaOmroaenust 38E31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C
HCII0Ib30BAaHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUHN JISl OTIPEICIICHHS
IOJIOYKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOro
MOJIyLLIApHs U ApKUe 3BE3AbI" NN
"HaOmotenus B Teseckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOIJIEHUN"

146

O000111eH1E U CHCTEMATHU3ALIHS
3HaHuil. Pone Gpusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIIMATbHON B
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJioBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06001eHne U cucTeMaTH3alus
3HaHUU. Posib 1 MecTo pu3nKu u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHUHE MUpPa

https://m.edsoo0.ru/G145HQT3W

148

O06001eHne U cucTeMaTH3alus
3HaHu. Ponb ¢usnueckoit
Teopuu B (HOPMHUPOBAHUH
MPEJCTaBICHUN 0 (PU3NYECKOM
KapTUHE MHUpA, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o011eM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso00.ru/AOX66 XKGX



https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

MPEJCTABICHUI O IPUPOJIE

149

150

O0001IeHrEe U cUCTEMaTU3aLUs
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cCUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo.ru/EOD18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHui no reme "JIunamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O000I11IeHIE U CUCTEMATU3AIUS
3gaHui 1o teme "Craruka
TBeporo Tena"

O000I11IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

O000111eHrE U CHCTEMATH3ALIHS
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOMN
Teopun"

https://m.edso0.ru/A5SCP8EJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3 A
3HAHUH 110 TeEME
"Tepmonnnamuka. TenaoBsie
MaIInHbI"

https://m.edsoo.ru/10P456WQO8

156

O600611eHre U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHUA BemecTsa. Pa3oBble
nepexopl”

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATHU3aIUs
3HaHUH 10 TeMe "DIEeKTPUIECKOoe
moJjie"

https://m.edsoo.ru/76P5KZV5A



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A

158

O00011IeHIE U CUCTEMATHU3ALMS
3gagui 1o teMe "TlocTosHHEBII
AJIEKTPUYECKUMA TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIS
3ganui 1mo reme "Toku B
pa3nuyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O0001IeHrEe U cUCTEMaTU3 AU
3HAHWUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O600111eH1E 1
cHCTEMAaTH3aIis 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eH1Ee 1
CHCTEMAaTH3alMs 3HAHMI 110 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0JJYUH

https://m.edsoo.ru/LUNKZLUR7

https://m.edsoo.ru/3FO7MLKSL

163

Pesepubiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIe Kosebanus"

https://m.edsoo.ru/FM1LEP76S

164

PesepubIiil ypok. O6006111eHIE 1
cUCTEeMaTH3alys 3HaHUH 110 Teme
"MexaHuYeCcKue 1
3J€KTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHeIit ypok. O6001IeHNE 1
CHCTEMaTH3alns 3HAHH 110 TeMe
"OnTuka"

PesepBHrlit ypok. O6001IeHNE 1

CUCTEMATHU3ALN 3HAHUU 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WJLMATIT6

https://m.edsoo.ru/NB6V3ZB81



https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S
https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81

167

PesepBHeIit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJTHOBOM
qyau3m"

https://m.edsoo.ru/3G6FJ3FFEN

168

PesepBHelil ypok. O000IICHHE 1
CHCTEMATH3aIMs 3HaHUH 110 TEME
"®dusuka atroma"

https://m.edsoo.ru/HGF8GQ8A5

169

PesepBHeIil ypok. O000IICHHE 1
CHCTEeMaTHU3alus 3HAaHHIA TI0 TeMe
"®u3uKa aTOMHOTO Spa U
3JIEMEHTapHbIX yacTull"

https://m.edsoo.ru/SRSUU1P8G

170

PesepBHrliit ypok. O60011eHNE U
cHCTEeMaTHU3alus 3HAaHHUA 110 TeMe
"OneMeHThI acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.eds00.ru/GODTDS8IRQ



https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
https://m.edsoo.ru/GQDTD8IRQ




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepHuaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacnioznaBath pu3udeckue siBieHus (MIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KHUJKOCTeH M TBEPABIX Tel, U3MEHEHHe o0bEMa Tel
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMH COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DSHEprus, IOTCHUUAIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHWYecKass MOUIHOCTh; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
($U3MUECKyI0 BETMUUHY C IPYTUMHU BEIMYMHAMHU

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI WM TEIUIOBBIE SIBIICHUS,
UCIONB3YS (PM3MUECKHE BETMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHS JHEprusi, pabora rasa, KOX(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JABHUTrATENsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYHH, UX O0O3HAYCHUS W €AWHUIBI, HAXOIUThH
(dopMynbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUUYECKHME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, SJCKTPUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONIb3YEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DPOPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axoHbI
HproTOHA, 3aKOH COXpaHEHHs] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI CYNEPIO3UIUU CWJI, NPUHIUI PaBHONPABUSA
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
DHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUNA U
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3M€p€HPII>i; IIpHU 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3MYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBATh  pPE3yNbTaThl  TOMYyYEHHOW  3aBUCHUMOCTH
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ynbTaTaM MCCIIeIOBaHMS

Cobumo1aTe mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEICHUN UCCICTOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENLHOCTH C MCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PM3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3aJjau BBIOUPATh (PU3UUECKYIO MOJEIb, BBIACIATh (PH3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IIETIOYKY pACCYXKICHHM C ONOpOod Ha U3YYCHHbBIE




3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4YHO-TIONYJSpPHOU
uHpOpMaLUK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOTY4aEMYyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJI/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonb30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3HMKE B MOBCEIHEBHOW KH3HU
s obOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C NpUOOpaMH H
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGorare B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] H3YYCHHBIX (U3HUYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Ipa MPHU PEIICHUHN GU3NIECKHUX 3a/1a4

11.3

Pacnio3naBath ¢uznueckue sBIeHUs (MPoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, YJICKTPOMAarHUTHAS MHIYKIIUS, IEHCTBHE
MarHUTHOIO IOl Ha MPOBOAHMK C TOKOM U JBWXKYIIMICS 3apdf,
AJIEKTPOMarHUTHbIE KoJIeOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHe, MpeloMIIeHHe, HHTepdepeHuus,
TUdpakuus U MOJIpU3alus CBETa, AUCIEPCUst CBETa, (POTOIIEKTPUUECCKUNA
abdekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




PaAOAKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 IPOBOAMMOCTh DPA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKLUS MAarHUTHOro mojs, cuina Awmmepa, cuwia Jlopenua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(OKycCHOE pacCTOSsHME U OITHYECKas cujaa JIMH3bI; IpU  OIUCAaHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
($u3HYecKrue BEITUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IMOoJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUYECKHUE MPOIECCHl U SBJICHUS, UCHOIb3Ys GU3NUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3akoH JIxoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacraza; Mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0OJacTH)
MPUMEHUMOCTH

OmnpenensTb HampaBlI€HUE BEKTOpPa HWHAYKIUMKW MarHUTHOIO  MOJIA
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOIB30BAHUEM TIPSIMBIX i KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a7ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyI0BaHUS, POBOJUTE OIBIT
U GOpPMYIHPOBAThH BHIBOJIBI

11.10

OcyiecTBISATh MpsIMblE M KOCBEHHbIE M3MEPEHHS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIBHOCTU € MCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
n1abopaTopHOTro 000pYIOBaHUS

Pemate pacuérHble 3aaud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIEIbIO,
UCIIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEeHmICHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM M TPEACTaBICHUS y4eOHOW W HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TONYYCHHOH U3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIAJ1a POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamu U
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3/I0POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYMIIBI, PAIMOHATHHO PACHpeNeaTh 00S3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTh B HCECTAHAAPTHBIX CUTyalHAX, aJICKBAaTHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle meTonbl
11 IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcniepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMeHT B pusuke

MopenupoBanue ¢usnyeckux  SIBICHUN u
nporeccoB. Hayunple runore3sl. @usnueckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBPEMEHHOM  Hay4yHON  KapTUHBI MHpa, B
MPAKTUYECKON AESITeTbHOCTH JIIO/IeH

MEXAHUKA

KMHEMATHUKA
Mexanuueckoe  ABWKeHHE.  OTHOCUTEIBHOCTH
2.1.1 MexaHuueckoro gBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii U CI0)KEHUE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPAMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMOCTM  KOOPJHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpuBonuneiinoe JIBUYKEHUE. PaBrOMepHOE
915 JBUKCHHE MAaTEPUAIIBHOM TOYKU II0 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

yacrora. L{eHTpocTpeMuTeIbHOE YCKOPEHHE

216 TexHHUuecKkrne YCTPOWMCTBA: CHUIAOMETD, JBUKECHHE
o CHApSIJIOB, [ICITHbIC U PEMCHHbIE TIepeIadun

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMN

2.1.7
ckopoctH. lccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

MYyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3ydeHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHIT

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akOH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TETa
MoOMEHT CuiIbl OTHOCHTENBHO OCH BpalleHUS.

[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHJI. MccnenoBanue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAOIUX B JaehopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. IMIyIbC CHIIBI U U3MEHEHUE
HMITyJIbCa Tella

2.3.2

3akoH coxpaHeHust umiyiabca B MICO. PeaktuBHoe
JBUKECHHE

2.3.3

Pabora cuiter




2.34

MOoOIIHOCTD CHIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHUYeCKOM OHCPIrun CUCTCMbI TCII. 3aKkoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAA ®U3MUKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUXKEHUE.
Juddyzus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEUIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [Ilkana remnepatyp Llenbcus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOW HSHEpruM  TEIMJOBOIO  JBUIKECHHS
yactul rasa. [lIkana remneparyp KenbBruna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301poLiecchl B HeanbHOM Tase ¢

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xx0pa, n3odapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
QHCPIusa OJHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTEpIperanus paboThl raza

3.25

Tenmosrie MAaIIITHBI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TeIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHuueckne yCcTpONCTBA: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KUIEHuEe. YIelbHas TeIoTa nap006pa303aH1/1;1.
3aBHCHMOCTD TCMIICPATYPbI KUIICHHUA OT JABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXKHOCTH BO3TyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kkpuctayyibl. CoBpeMEeHHbIE MaTepHalbl

3.34

[ImaBienne M KpucTauM3auus. Y AeiabHasl TEIIOTa




riaBnenus. CyOonumarus

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3MmepeHue BIIAKHOCTHU
e BO31yXa
4 OJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKUX 3aPsII0B
4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DIIeKTpUUECKOe ToJie. Hamnpsoxénnocts
4.1.5 anekTpuyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CuIT AEKTPOCTATUICCKOTO TTOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuyeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHUUYECKHE YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHS MOCTOSTHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hamnpsoxenune. 3akon Oma i1 ygacTka 1enu
493 DIIEKTPUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalIeNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKORB

4.2.5

4.2.6

PabGoTta anextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manee — OJC) wm
BHYTPCHHEE COMPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
aNleKTpruecKoi nen. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb ~ COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHIKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

OnexTpuuecknil ToK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuunbple  THUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1Inazma

TexHuuecKknue ycTpoNCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JJIEKTPOHArpEBATEIIbHbIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. M3ydeHue CMeEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa W €ro
BHYTPEHHET O COTIPOTUBIICHUS. Habmronenue
AIIEKTPOIN3A

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOSAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOM

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMA
TOJISI TOCTOSTHHBIX MarHUTOB
MaruutHoe moJie mpoBoJHUKA ¢ TokoMm. KapTtuna
JUHUM TOJNS JUIMHHOTO MHPSIMOTO TMPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO NMPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJlyJIb M HallpaBJICHHUE
Cuna Jlopenma, e€ MOIyidb W HalpaBlCHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMAarHUTHOM
e uaayknud Papajes
Buxpesoe anexrpuueckoe noae. 3/1C nHayKIuu B
4.3.9 MIPOBOJAHMKE, JABWXKYIIEMCS IOCTYyHaTreJIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. J/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE T0JIe
TexHUUYECKHE YCTPOUCTBA: MOCTOSSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMATHUTBI, SJIEKTPOJIBUTATENb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHII, HHAYKIIHOHHAS TIeYb
[TpakTdeckne paboTbl. M3ydeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBaHue aelicTBUS
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenbnast cucrema. CBOOOIHBIE KOJICOAHMSL.
£ 1 511 'apmonnueckue konebanus. Ilepuon, wacrtora,
aMIuITya U dasza KoyebaHuin
5.1.2 IIpy>xuHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue TrapMOHUYECKHUX KOJIeOaHMiA.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUuC
K0J1e0aTeJIbHOIO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TFAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHHi
€€ CKOpPOCTU U YCKOPEHMS
KonebaTenpHbIii KOHTYP. CBoOopaHbIe
AJIEKTPOMArHUTHBIC KOJleOaHUs B  UACATHLHOM
5.15 KoJIe0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHHYECKUMU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHUs DOSHEPruu B  HJEaATHLHOM
o KOJIcOATETBLHOM KOHTYPE
BreinyxaeHHbie MEeXaHHYeCKHe Kosie0aHusl.
5.1.7 Pesonanc. Pe3onancHasi kpuBasi. BpIHyXIeHHBIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
o TOK.
519 MoOIIHOCTh TIEPEMEHHOTO TOKA. AMIUIUTYIHOE H
o JENCTBYIOIIEE 3HAUECHUE CUIIBI TOKA ¥ HANPSKEHHS
Tpanchopmarop. IlpousBoacTtBo, mepenavya u
notpelieHue AIEKTPUUYECKOM SHEPTHH.
5110 DKOJOTHYEeCKHEe  PUCKM  TpPU  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
WCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TOBCEIHEBHON
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, TUHUH JIEKTpOIepe1ad
IIpakTueckue paboTHI. Hccnenosanne
3aBHCHMOCTH TEpHOJIa MaIIbIX KoeOaHuil rpy3a Ha
5112 HUTH OT JJIUHBI HUTH W MacChl Tpy3a.

HccrnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEA0BATEIbHO COEAUHEHHBIX KOHJEHCATOPA,
KaTyIIKW U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJTHBI, YCITOBHSI

591 pacrnpocTpaHEHHS. [Tepuon. CxopocTthb

o pacIpocTpaHeHus U JUIMHA BOJHEL [lonepednsie u
MIPOJIOJIbHBIC BOJHBI

599 Hutepdepennus " mudpakims
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3Byka. BricoTa




tToHa. TemOp 3ByKa

5.24

5.25

5.2.6

DJEeKTPOMAarHUTHbIE BOJIHBL. Y CIIOBHS M3JIy4€HUs
AJIEKTPOMAarHUTHBIX BOJIH. B3auMmHas opueHTanus
BeKkTOpoB E, B 1 v B 31€KTpOMaruuTHOI BOJIHE B
BaKyyMe

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJH: OTpa)KE€HHE,
IpeIoMIIEHuE, noJsipu3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[lkana »meKTpOMAarHUTHBIX BONH. I[IpuMeHeHme
AIIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI pazuoCBsI3H u TEJIEBUACHUSL.
Pannonokanus. DIEKTpOMarHUTHOE 3arpsA3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[TpsMonMHEHOE  paclpoCTpaHEHHE CBeTa B
oxHOpoHOH cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

5.3.3

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOCOIOTHBIN MOKa3aTeb NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

Hucnepcus ceeta. CiloxHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparolie M pacceuBaromue JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask Cuia
ToHKOM JuH3bI. [locTpoenune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIIMUYCHHUE, JaBaeMOe JTNH301

Hpeﬂenm MNPUMCHUMOCTHU T COMCTpPI‘-ICCKOfI
OIITUKH

5.3.8

Wutepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOII0ACHUS MaKCUMYyMOB u
MUHHUMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT
JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

5.3.9

Hudpakmus cBera. JludpakunoHHas pemérka.




VYcnoBue HaOMOIEHUS TIIaBHBIX MaKCUMYMOB IIPU
MaJICHUM  MOHOXpPOMAaTHMYECKOTO  CBE€Ta  HA
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Monstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHAsl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MIPEIIOMJICHUS. HccnenoBanue CBOMCTB
n3o0pakeHui B nuH3ax. HaGmroneHnue mucriepcuun
CBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBLHOCTD OJITHOBPEMEHHOCTH.
' 3ameyieHre BpEeMEHH U COKpaIleHUE JJTUHBI

6.3 DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3b Macchl C DHEPruedl ©  UMIYJIbCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPTrUsi TOKOS CBOOOHOM
YaCTHIIBI

7.1

KBAHTOBAA ®U3MKA
3JIEMEHTBI KBAHTOBOM OIITUKN

@®otonbl. ®opmyna Ilnanka cBgA3u dHEpruu
7.1.1 dboTOoHa C €ro 4YacToToW. DHEPrusi U HUMITYJIbC
dboTtona

OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

1.2 A.T'. CroneroBa. 3akoHbl (hoTOdhheKTa

713 VpaBHenne OifHmreiiHa s poToaddexTa.
o «KpacHas rpanuna» porodsddexra

7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeGenesa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 TexHUUECKHE YCTPOMCTBA: (GoTosmeMenT,
o (GoTomaTuMK, comHeYHas 0aTapes, CBETOIUO

1.2

CTPOEHUME ATOMA

Mopenb aroma Tomcona. OmnbiTel Pezepdopnaa mo
7.2.1 HCCIIEIOBaHUIO CTpOeHMs aTtoMa. [ImanetapHas
MOJIeh aToMa

71.2.2 [Toctynater bopa. M3nydeHue u TOTJIONICHHE




($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruuM Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHOoBBIE CcBoOMcTBa yactuil. BonHbl ae bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIaX

724

7.2.5

CHnoHTaHHOE UM BBIHYXKJICHHOE  HU3JIy4YCHHE.
YeTpoicTBO U IpUHIHAI PabOTHI J1azepa

TexHuueckrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOII), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACICHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnyyenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue pauoakTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHa U HeWTpoHa. HykinoHHas
Mozenb sapa [eitsenbGepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprusi CBsI3U HYKJIOHOB B siape. SIIepHbIC CHITBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 SIAEp

Snepuslii  peaktop. TepMosIepHBIM  CHUHTE3.
[TpoGyieMbl U MEePCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJSHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpeKkoB
4acTHI] (IO TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 Heba. Co3Besnus, sipkue 3BE3IHI,
IUTAHETHI, UX BUIUMOE JIBIIKEHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUTAaHTBI U WX CITYTHUKH, KapJIMKOBBIC
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sueprun CosiHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMmmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTB. 3BE31IBI TJIaBHOU
MMOCJICIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETHMOCTEY I 3BE3] rJ1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE31. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ConHLa u 3B€31. DTalbl >KU3HU 3BE3]]

8.7

8.8

Mneunsiii Ilyte — Hama ['anakTtuka. CnupanbHas
cTpykrypa ["anakTuku, pacnpenencHue 3B€37, raza
n neum. llonoxxenne u nwxenue ConHna B
INanaktuke. Ilnockas u chepuyeckas moJCHUCTEMBI
lNanakTukn

Tunber ramaktuk. PanuoranakTMky ©  KBasapsl.
UYEpHble AbIPBI B Apax rajgakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennol». PenukroBoe usinyuenue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnsie poOIIEMbI
aCTPOHOMUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3UYECKHUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOIMHAMUKH,
AEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakpoMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl, ~ HUCMOJb3ysl  OCHOBHBIE  TIOJIOXKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMHupoBaHHOCTh yMEHHUs pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHUsI BBIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaTrbl  (PU3WMYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolMe MPUMEHEHHsS 3HAHUN U3
pPa3HBIX pa3feNioB IIKOJIBHOTO Kypca (DM3WKH, a TaKkKe WHTErparuu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bianenue OCHOBHBIMU METOAAMH Hay4HOI'0 [IO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKON  JCSITEIBPHOCTH C  HMCIIOJIB30BaHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeJCTaBICHU I o palOHAIIBHOM
MPUPOJIONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nuecKkoro  coaepkKaHWs €  HMCIOJIb30BAHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHST (PU3MUECKUX MPOIECCOB, MPOUCXOISAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

111

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe JIBHKECHUE. OTHOCHUTEILHOCTh MEXaHUYECKOT'O

nerkenna. Cucrema orcyéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

HepeMellleHIIe: ’O/
N7 =7 (1))~ 7)) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0XKeHIIe TIepeMeTIeHHiL:

A =40y + A7,

CKOpOCTL MaTepI/IaJILHOP'I TOYKHU:

-y

J— -.':
== (v.0,0).

Ax

v, =—L =X, @aHAJIOIIYHO v, =V,, U.=Z,.
r—=0

CrnoxeHHe cKopocTell: 6, =0, + 0, -

Brruncnenue nepemenieHus U MyTd MaTepuaibHON TOYKU TIPU
NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCU X MO IrpaduKy

3aBHCUMOCTH Vx(1)

1.1.4




- _ AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

At

Au
H}; = =
At Ar—s

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + Vit

= [ L}ﬁ ]r r‘ AHAIOTIIYHO {1‘1 = tUJ_ ]r': {I__ = { U__ :]r'.

1.15
U (t) — Vo, = const
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE!
at:
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpi JBIGKEHINI B OTHOM HAaIlpaBIeHHH OVTh S =1 2
CBobosHoe najsieHue. Y cKopeHre CBOOOTHOTO MaIeHHS.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBukeHue Tena, OpOILIEHHOTO MO YIJIOM 0L K TOPU3OHTY:




1.1.8

[.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

KpuBonunelinoe nuxenue. [IBuxeHne MaTepuaIbHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

HpI/I PaBHOMCPHOM ABHKCHUU TOYKH 110 OKPYKHOCTHU

_27r_2
w = = U

. HeHTpOCTpeMI/ITeJIBHOC YCKOPEHUEC TOYKH:

. [lonHoe yckopeHne MaTepuanibHON TOUKH

1.1.9

TBép)IOC TCIIO. HOCTyrIaTCJ'IBHOC 1 BpalllaTCJIbHOC ABUXKCHUC

TBEPAOIO Tena

1.2

JNHAMUKA

1.2.1

1.2.2

WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.

HpI/IHL[I/IH OTHOCHUTEIbHOCTHU [ anuies

Macca tena. IImoTHOCTE BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMN cyneprno3nLuy CHUIL:

- - -

F

PpaBHOJEHCTB — Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fp

3aKkoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MPUTIKCHUA MCEKIAY

TOYEYHBIMU MacCaMu paBHBI
mim,

F=6—5

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI

TSOKECTH OT BBICOTHI h HaZ MMOBCPXHOCTHIO IIIAHETBI paIlyCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenusi. Cyxoe TpeHue.

Cuima TPCHUA CKOJILXKCHUA:
E{‘p = uN

Cuna TpeHus OKOS:




Koadduument tpenuns

[aBiienue:
Fy
1.2.9 ==
P
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPALCHMUS:
13.1
IM| = Fl, e | — niedo cust
F
OTHOCHUTEIIBHO  OcH,  mpoxonsamend  vepes  Touky O
NEPIEHIUKYISIPHO PUCYHKY
Ientp macc Tena. LleHTp Macc CUCTEMBbI MATEPUAIIBHBIX TOYEK:
myr + myry+...
r].[.M. =
my + my+...
1.3.2
B ogHOpOAHOM mOJIE TSAKECTH
(g = const)
LIEHTP MacC TeJIa COBIIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKoCTH, Tokosiieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CIIH TEJO U *KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

YcnoBue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKU:

p =mv

Nmnynsc cuctemsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPaHCHUSA UMITYJIbCa:

B UCO

Ap = A(pl +p2t.. ) = FlBHeI_LIHAt + FZBHeLL[HAt-l_' -

B UCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH+- ..=0

PeakTtuBHOE ABHKEHHE

F
ﬁi;i{

Pabota cuibl Ha MaJIOM MEepEeMeEIIECHUH:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

ol F

D
MoIHOCTE CHUJIBI:

€CJIA 3a BpeMs
At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI
A4

P=— =F-vu-coso
ﬂhf Ar—

Kunernueckast sHEeprust MaTepruagIbHON TOYKH:

mv p
EKI/IH = =5

2 2m
3aKOH U3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBI

MatepuanbHbIX Todek: B UCO AExkun = Al + A2 + ...

IloTenumnanpHas OHEPTUA:

JUIA ITIOTCHIIUAJIBHBIX CUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

HOTCHIII/IaJ'II)HaSI OHEPTUiA MaTepHaHBHOﬁ TOYKHU B OJTHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu = mgh

[ToTenumanpHas 3HEpPrus ynpyro 1eGopMHUpOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON SHEPTHUMU:
Euex = Exen * Enoresn.
B IICO AEyex = Asgcex nenoremn. can,
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEBAHUMA 1 BOJIHBI

151

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u asza konebanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILEHHE U3 PABHOBECHUSI.

JlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYUT, YTO
E, = —kx.

DHEPreTUYECKOe ONMKMCAHKUE (3aKOH COXPAHEHHS MEXaHUYECKOM

SHEpPrumn):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTYy/IaMU KoJieOaHUM €€ CKOPOCTH U YyCKOPEHHUS:

Upe =04, @ =04

[Tepron u yacToTa KoIeOaAHMIA:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasgTHHKA:

T=ZIJI
g

[Tepnoa cBOOOAHBIX KOIEOAHUI MPYKMHHOTO MasITHUKA:

m
T =2m |—

k




1.5.3

Brnyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast

154

1.5.5

2.1

[Tonepeunslie u IIPOJIOJIbHBIC BOJIHBI. CkopocTb

pacupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vT =—
v

HNutepdepennus u qudpakius BOJIH

3Byk. CKOpOCTb 3ByKa

MOJIEKVJISAIPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKYJISIPHA S ®U3UKA

211

Mopenn cTpoeHMs ra3oB, KUAKOCTEN U TBEpABIX Ten. IlycTs
TepMOJMHAMHYECKass cuctemMa (tenmo) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIMYeCTBO BEIIECTBA
N m
vV==—=—
Ny

e
Ny

— qrciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U

— MOJIIpHasA MaccCa BCUICCTBA

212

TenmoBoe JABVKCHHUC aTOMOB U MOJICKYJI BEIICCTBA

2.13

BsanMoelicTBUE YacTHI] BENIECTBA

214

Huddysus. bpoyHoBckoe ABMXEHNE

2.15

Monens uneanpaoro raza B MKT

2.16

CBs3b MCKAY AAaBJICHUEM U CpCI[HCfI KHHETHYSCKOMN SHEpT nei
MOCTYHAaTCJIbHOI'0 TCIIJIOBOIO ABHMXKCHUA MOJICKYI UACAIBHOIO

rasza (ocHoBHoe ypasueHue MKT):




- KOHIICHTPAIIHUS MOJICKYJT
2.1.7 AoGcomoTHas Temmieparypa: T =t+273K

CBs3b TeMIIEpaTypbl ra3a co CpeIHel KHHETUUECKON dHEepruen

MMOCTYHATCJIbHOI'O TCIIJIOBOT'O ABWIKCHUS €0 MOJICKYJI:

5

my
2

218 £ =

kT

m———

b | L

219 VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEeCKeHHE U1 BHYTPSHHEH SHEpPIHH

VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)

3AIICIH):
oV =""RT =vRT =NkT, p=PXL
2.1.10 K K

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:

2.1.11 p=py+pyt..

W3onporeccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM

2112 MoJieky N (C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):




P
== t
T cons

nzobapa (p = const):

= const

N <

I'padmdeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:

pvV .
T = cons

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIMICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT 00BEMa HACHIIIEHHOTO
napa
BrnaxnocTs Bo3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
Phacbimnapa (T) Puacbimnapa (T)
2115 H3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: HCIApPEHUE U
o KOHJICHCAIIHSI, KUTIEHUE )KUJIKOCTU
H3MmeHeHne arperaTHBIX COCTOSHUN BEIIECTBA: IUIABICHHE U
2.1.16
KPUCTAJTU3AIIHS
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEX0aaX
2.2 TEPMO/IMHAMUKA
221 TemnoBoe paBHOBECHE U TeMIIepaTypa
2.2.2 BuyTtpennss sneprus
Tenmonepenada kak crocod M3MEHEHUs] BHYTPEHHEH SHEPrUH
2.2.3 0e3 comepmieHus: paboThl. KOHBEKIHSA, TEIIONPOBOIHOCTb,
W3IIy4eHUE
2.2.4 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

VY nenpHas Temiora napoodpazoanus L: Q = Lm.

2.2.5 VY aenbHas TemioTa miasiacHus A Q = Am.

VY nenpHas TemoTa cropanus TomimBa (: Q = gm

DneMeHTapHas paboTa B TEPMOJIMHAMHKE:

A = pAV

2.2.6

Boruncnenue paboTsl 1o rpaduky mnpoiecca Ha PV-guarpamme

[TepBbIit 3aKOH TEPMOAMHAMUKH:

Q12 =AUy + A, = (U —Uyp) + Ap

2.2.7

Anunabara:

Q12 =0= Ay, = (U; — Up) = AUy,

2.2.8 Bropoii 3akoH TepmoauHamuku. HeoOpaTtumslie npoieccsl

[Ipunuuns! aeiictBus Ternosix MamuH. KIT/T:

_AB.ID;HII'[ _Qm'p_|-oxun|_ |me'[|

229 n= - =1-

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

T.. —T. T
2.2.10 mar]"l:‘rlmm :uzl—ﬂ
T, Harp T, Harp
YpaBHEHHE TEIIOBOTO OanaHca:

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.11

OnexTpuzanus Tea U €€ NpOsBICHUS. DJIEKTPUUYECKUN 3apsi.

JBa Buaa 3apsga. DJIEMEHTApHBIM SJIEKTPUYECKUM 3apsj.

3akoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

3.1.2

3.13

B3aumogeiictBue 3apsaioB. Toueunsie 3apsiibl. 3akoH Kyiona:

B OJTHOPOJHOM BEIIIECTBE C IUAJICKTPUUCCKOM

MMPOHUITACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero ﬂeﬁCTBHC Ha

3apsiabl

QJICKTPHUYCCKUC

3.14

Hanpsk€HHOCTD 37€KTPUUECKOT0 HOJIS:

-

. F

Qr[po61-xbu‘/'1

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HANPsHKEHHOCTH ATUX MOJIER

3.15

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJIS.
Pa3zHocTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

HOTGHHI/IaJIBHa}I OHEPTIU: 3apsia B 3JICKTPOCTATUYCCKOM IT0JIC:

W =q¢




3.1.6

3.1.7

HOTCHHI/IEUI QJIEKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA U PAa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3uIuy SJIEKTPUUECKUX MMOJCH:

E:E1+E2+...,¢ :¢1+¢2+.-.

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHKA (@ = CONSt

3.1.8

3.1.9

JIMBIIeKTPUKHU B JIEKTpOCTaTUYECKOM ToJie. JluaniekTpudeckas

IMPOHUIIAaCMOCTDb BCUICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
C=—
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =q1+CI2+---:U1 = U2 :---:Cnapaﬂn_CI+C2+---

IlocnenoBareabHOE COCIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Up+Ups@=qz = o— =t o b
ImocJa




3.2

3.1.11

DHeprus 3apsKEHHOI0 KOHIEHCATopa:
qu _CU*  ¢?

W. =— —
€2 2 2C

3AKOHBI IIOCTOAHHOTI'O TOKA

3.21

Cwuia Toka:

ITocrosunsbiii Tok: | = const

Jlnst mocrosinHOrO TOKa ( = |t

3.2.2

3.2.3

VY CIloBHSI CYIIECTBOBAHUS SJICKTPUIECKOTO TOKA.
Hanpsioxenne U u OJIC E

3akoH OMa aJid y4acTKa LeMu:

I_U
"R

3.24

QHGKTpI/I‘leCKOG COIIPOTHUBJICHHC. 3aBUCHMOCTb
COIMPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €T0 AJWHBI U

CedeHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l

3.2.5

Ucrounuku Toka. J]C uctounnka ToKa:

ACTopOHHHXCHn

E =
q

BryTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMma /71 MOJIHOW (3aMKHYTOM) 3JIeKTpHuecKoi 1enu: E

= IR + Ir, oTkyna




[TapannenbHoe cOeIMHEHNE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,

LN S O
Rnapa}m Rl RZ -
3.2.7
[TocnenoBarenbHOE COCTMHEHHUE MPOBOIHUKOB:
U=Ul+U2+..,11=12=..,,
RHOCJI == Rl + R2+ -
Pabota anekTpuueckoro Toka: A = [UL.
3akon Jlxoynsa — Jlenma:
Q =I%Rt
3.2.8
Ha pesucrope
UZ
R:Q=A4 =12Rt=IUt=7t
MOMHOCTD 3JEKTPUYECKOTO TOKA:
Ad _
P=— =1L
Af |40
TemmoBast MOIITHOCTG, BBIJIENIsIEMast HA PE3UCTOPE:
2 U’ .
P=I'R=—=IU
3.2.9 R
MommHoCTh UICTOYHHKA TOKA!
Ad
©T. CHIT _
F = A =EJ
/ Ar—0
CBOOOIHBIE ~ HOCHUTEIH  JJIEKTPUYECKUX  3apsIoB B
3.2.10 MIPOBOTHUKAX. MexaHn3MBbI MIPOBOIUMOCTH TBEPIBIX

MCTAJUIOB, pPaCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. I101ynIpOBOIHUKOBBINA 11O

3.3 MAT'HUTHOE ITOJIE
MexaHn4eckoe B3auMOICHCTBUE MAarHUTOB. MarHuTHOE TOJIE.
Bexkrop maramuTHOM uHAyKiuu. [IpuHIUN cynepno3uuuu
MarHuTHBIX HOJICH:
331 B =By + By+...
Jluann wHAYKOMM MarHUTHOrO mnonss. KapTtuHa nuHMM
WHIYKIUU MarHuTHOTO oJIst MOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrega. MarHuTHOE I10JI€ NPOBOJHUKA C TOKOM.
332 Kaptuna nuHMII WHOYKOMM MAarHATHOTO MOJS JJIMHHOTO
o MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTYLIKHA C TOKOM
Cuna Amriepa, e€ HanpaBJIEeHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rzae o — yroj MeXxAy HalpapJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUMHA:
Fnop =l q | vBsina
/i€ 0L — YroJl MEeXAY BEKTOpaMHU
v
3.34
u
B
. JIBWKeHHe 3apsHKEHHON YacTHIBI B OJHOPOJAHOM MAarHUTHOM
rnojue
3.4 OJIEKTPOMATHUTHASA MHAYKINUA
IToTok BEeKTOpa MarHUTHOM UHAYKLIVU:
3.4.1 ® = B, S = BScosa




3.4.2

SBnenue snekrpomMarnuTHON MHAYKIMU. DC nnaykuu

3.4.3

3aKoH 371eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@

Ar—0

344

OJ1C uHAYKIUU B IPSIMOM IPOBOJIHUKE JUTUHOIA |,

ABUIXKYHIEMCS CO CKOPOCTBIO

(wll
B OJIHOPOJHOM MarHUTHOM Mose B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX a1y BeKTopoM B u Hopmaiibio

-

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

-
>

lnv

; €CIIN

v




3.45

3.4.6

3.4.7

TO
| E; |= Blv

[IpaBuio Jlenna

I/IHILYKTI/IBHOCTL .

, umu @ = LI
Camounnykuus. 9/1C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MArduTHOTI'O I10JIA KaTyIJ_IKI/I C TOKOM:
LI?

W, =
L=

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHM A 11 BOJIHbI

3.5.1

Konebatenpubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NACAJIbHOM KOHCGaTeHBHOM KOHTprZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBsa3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHJIbI
TOKa TpH CBOOOJIHBIX JJIEKTPOMATHUTHBIX KOJICOAHHAX B
UJICATLHOM K0JIe0aTeIbHOM KOHTYpE:
gﬂm =

W

3aKoH COXpPAaHCHUA OHEPTHUHU B HACAITIBHOM KoJIeOaTeJIbHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHbIC 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
[Tepemennniii Tok. IIpomsBoncTBO, mepenavya u morpedieHUe
JJIEKTPUYECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = mx = =X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTtanus
BEKTOPOB B JICKTPOMAarHUTHON BOJTHE B BaKyyMe:
3.55 S
El1lBlc
356 IIkana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimosinHENHOE pacIpOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslil uctoyHuk. JIyd cBera
3aKOHbI OTpaKEHUS CBETA.
a=f
3.6.2
of B
T7777 777777
3.6.3 [TocTpoenne n3o0paxeHU# B IMIIOCKOM 3€pKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:
c

Nagc = v

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS
n, 1

ng vy

nOTH -

Xox Jiydel B pU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YacTOT U COOTHOIIEHHWE JUIMH BOJH IpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

JIBYX ONTUYECKUX CPEI:

ny<n, n,
0 L
3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHbI yroil MOJIHOTO BHYTPEHHETO OTPaKEHUS:
, 1 n,
Sinay, = =—
Noru ng
ColOuparoriiue W pacceWBaloOImMe JIMH3BL. TOHKas JIMH3A.
DOKYCHOE PacCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3bI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 111

[=—=——

H d

F\ h
f

3

B clIydac pacceI/IBanmeﬁ JIMH3BI:

1
D0= F =—0,
DO

[=—=

h |fl
- !

Xon Jyda, IPOIIEIIETr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CHCTEMax

3.6.9

3.6.

doroanmapaT Kak onTuuecKuil mpubop. I'1a3 kak onTudeckas

cucreMma

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHHMYMOB B
UHTep(EPEHIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakuus cBera. [udpakumonnas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMUMYMOB IIpU  HOPMaJIbHOM

MaaCHUMU MOHOXPOMATHUYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemérky ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
41.1 I'unore3a M. [1nanka o kBantax. ®opmymna [Inanka: E = hv
®oTtoHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
412
Nmnynbee ¢poToHa:
_E _hw h
P=C=7C 72
413 ®otorddext. Onpitel A.I'. CtoneroBa. 3akoHbl GoTodPdexTa
VpaBuenue DitHmreitHa 1151 hoTodrPdexra:
Ecl)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
rue,
hc
E(])OTOHa =hv = 7'
41.4

ABbeo,qa = hvxp =

2
mv max

Ekymmax - 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaBiieHHE CBETa HA MOJHOCTBHIO OTPAXKAIOIILYIO IOBEPXHOCTh U
Ha MOJIHOCTHIO MOTIOLIAOIIYI0 TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [InanerapHas Mojmens aToma
[Toctynarel bopa. M3nydenue u morniomnieHne (HOTOHOB IpH
Iepexo/ie aToMa ¢ OJHOT0 YPOBHS DHEPITUU HA JPYIOMU:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CnexTp ypoBHEH 3HEpruu aToma BOJI0pOJa:
4.2.3 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O A/IPA
431 Hyxnonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncino sapa. M3otomnst
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DNeKTPOHHBIN B-pacnai:
4.3.2
A A 0 -
s X—=7 Y+ je+v,
ITo3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
l'amma-uznyuenue
3aKoH paJiMOaKTUBHOTO pacnaaa:
-t
4.3.3 N(t) = Ny *2T




[Iycth M — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

Snepusle peakuuu. JleneHne U CUHTE3 sAEp




YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

1.®usuka, 10 kinacc Mskumes I'.4., Byxosues b.b., Corckuit H.H. ®u3uka. 10 k. bas. u
yray6s. yposuu. — M.: IIpocsemnienue, 2026.
2. I'pomriea O.U. «Coopuuk 3amay mo ¢usuke: aus 10-11 xkmaccos 2026r.

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Mertonnyeckue pekomenaauuu MHcTuTyTa crpateruu pa3Butus oopasoanus «Cucrtema oueHKU

JOCTHIKCHUH IIAHUPYEMBIX MPEAMETHBIX PE3yJIbTaTOB OCBOCHHS YI€OHOTO IpeaMeTa
«Pusukan, 2026

MeToandeckue peKOMEH AU 10 IpenoaaBaHuio Gusuku B 2026/2027 yaeOHOM roy —
edsoo.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
but6mmoreka [JOK
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