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INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3mke Ha ypOBHE CpeaHero odmero oOpa3oBaHUS pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHMM K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
nporpammel, mpencraBieHHbix B @I'OC COO, a takke ¢ yd€rom (henepanbHOil paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «@Pusmka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3yrOLMX OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 1O ¢u3uKe ompenenseTr o0sA3aTenbHOe MPEIMETHOE COJACpKAHHE,
YCTAQHABJIMBACT PEKOMEHIYEMYIO IIOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ yd4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX oOcoOeHHOCTel oOywaromuxcs. [Iporpamma mo ¢Qusuke maér
IpPEICTaBICHNUE O LIENAX, COAEp)KaHUM, oOIIel cTpareruu oOy4eHHs, BOCIUTAHUSA U PAa3BUTUSA
oOyuaromuxcs cpecTBaMu yueoHoro npeaMera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yrIyOJEHHOTO YpOBHSA IO3BOJIAET pEalIM30BaTh 3aJauu
po(hecCHOHANIBHOM OpPHEHTAllMU, HAlpaBJICHO Ha CO3JAHME YCJIOBHUM JUISl HPOSBICHUS CBOMUX
UHTEJUIEKTYaJbHBIX W TBOPYECKHUX CIIOCOOHOCTEH KaXAbIM OO0YYaroUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus 10 Pa3IMYHbIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMAIbHOCTSIM.

B nporpamme mno Qusuke ompenensroTcsl IUIaHUPYEMbIE pe3ysbTaThl OCBOCHHS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaAMeTHbIC (Ha yriryOsn€éHHOM ypoBHE). HayduHO-MeToa0I0rnuecKkoi OCHOBOM ISl pa3pabOTKU
TpeOOBaHUI K JIMYHOCTHBIM, METANpPEIMETHBIM U IPEIMETHBIM pe3yJbTaTaM OO0y4aroIluxcs,
OCBOMBIIIMX MPOTpaMMy 10 (GU3UKE HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHus HA YIITYyOJIEHHOM
YPOBHE, SIBJISIETCS] CHCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

IUIAHUPYEMbIE PE3yJbTaThl OCBOEHHMsS Kypca (M3MKM Ha YIIyOJEHHOM YpOBHE, B TOM
YHClie IPEIMETHBIE PE3YJIbTaThl IO rojiaM 00yUYeHUs;

coJiepkaHue yueOHoro npeamera «Pu3uKa o rogaM o0ydeHus.

[Iporpamma mo ¢u3NkKe HMeEeT NPUMEPHBIH XapakTep W MOXET OBbITh HCIOJIb30BaHA
YUUTENAMH (PU3UKH [Tl COCTABJIEHUS! CBOMX PabOUYUX MPOTPaMM.

[IporpaMmma 10 (u3MKE HE CKOBBIBAET TBOPYECKYIO HWHUIMATUBY YUWUTElIEeH U
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEajM3alUd PA3IMYHBIX METOAMYECKHMX TMOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha YriayOlnEHHOM YpOBHE IPH YCIOBHM COXPAaHEHUs 00s3aTebHOMN
4aCTU COJIEPKaHuUs Kypca.

®du3nka Kak HayKa 0 HauboJiee 00X 3aKOHAX MPUPO/IbI, BEICTYIAs B KQU€CTBE y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUI 00 OKpyXKarolleM MUpe.
[konpHBIH Kypc (GU3MKH — CHCTEMOOOpA3YIOLUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SBJICHUHN, H3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAaHUM ONpenenusio Xapakrep U OypHOE pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHl B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBamMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NPUMEHATh HaAyYHbIH METOJ MO3HAHUS IIPU BBIITOJHEHUH UMM Y4EOHBIX UCCIIeIOBAaHUM.

B ocHoOBy Kypca pu3uku Ha ypoBHE CpeIHEro O0IIero oOpa3oBaHMs MOJOXKEH Psl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yenocmuocmu. B COOTBETCTBUM C HEM KypC ABJISIETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fiesioB (U3MKH, BKIIOYAET KAaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOM (PU3UKH.



Hoea zenepanuszayuu. B cooTBeTCTBUM C Hell marepuan Kypca (usuku oObeIuHEH
BOKpYT (GU3MYECKUX Teopuid. Bemymmum B Kypce sBiseTcss (popMuUpoBaHUE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanuzanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTApPHOTO
noTeHnuana (U3NIecKoil HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMH.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢usukd — yriayOn€HHOTO — ypOBHS
MpeJoiaraeT 3HaKOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi U 3aKOHOB. IIpu 3TOM paccMaTpuBalOTCs HA YPOBHE OOIIMX MpPEACTaBICHUI
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTUH.

Hoea 3konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHu,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO IPUPOJIOTIOIB30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoenue conepkaHus MPOrpaMMbl 1O (PU3UKE TOJHKHO OBITH MOCTPOCHO HA MPUHIUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoza. [lis ¢pusuku peanusanus 3TUX IPUHIUIIOB O6a3upyeTcs Ha
UCTIOJIB30BaHUM CaMOCTOSITEILHOTO JKCIIEPUMEHTa KaK MOCTOSHHO JAEWCTBYOMmEro (akropa
yuebHoro mpouecca. [lnsg yrayOGn€HHOrO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHYECKOTO OSKCIIEPUMEHTa, BKIIIOYAIOMIETO (DPOHTAIBHBIE YYEHHUYECKHWE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuana, jabopartopHble paboTel W paboTel mpakTtukyma. Ilpu stom
BO3MOXHBI JIBa Crioco0a peanm3anu (GU3MUECKOro MpakTUKyma. B mepBom ciydae mpakTUKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MubO mocie MepBOro W BTOPOrO TMONYTOAMI B
KaXJIOM U3 3THUX KJaccoB. BTopoii crmocod — 3To mHTerpanus paboT MpakKTUKyMa B CHUCTEMY
71a00paTOpHBIX paboT, KOTOPbIE MPOBOASTCS B Mpollecce u3ydeHus pazzaena (temsl). [Ipu atom
1oJ padoTaMH MPaKTUKyMa MOHUMAETCsI CAMOCTOATEIBHOE HCCIEI0BAHNE, KOTOPOE MMPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAaroBOi HHCTPYKITHH.

B nporpamme o ¢usmke cucrema yueHHYECKOTO SKCIEPUMEHTa, JTJAOOpaTOPHBIX padoT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOOp TeMaTuku AJi 3TUX BUAOB YUCHHUUECKUX
MPAKTUYECKUX PabOT OCYLIECTBISETCS yYaCTHMKaMH oOpa30BaTeNbHOrO Ipolecca MCXOnas W3
0COOEHHOCTEH TMOYpOYHOTrO IUTAHMPOBAHUS M OCHalleHus kabuHera ¢usuku. [Ipu 3ToM
oOecrieuynBaeTcsl OBNAJICHUE OOYYAIONIMMHCS YMEHHUSIMH TIPOBOAMTH TIPSMBbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHuE yAenseTcs peleHUIO pacu€THBIX W KaueCTBEHHBIX 3a1ad. [Ipu sTom
JUISL PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[a4d C SBHO 3aJaHHON M HESIBHO 3a/JlaHHOU
(bu3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk MU MHTErpUpysl MPUMEHEHNE 3HaHUM U3 pa3HbIX pasnenos. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsCHEHUE/Tpe/icKa3aHue
NpOTeKaHUs (PU3UYECKUX SBICHUH W TPOIIECCOB B OKPY)KAIOLIEH KM3HM, TpeOyromue BbIOopa
(bu3nuecKoil Mosienu Ui CUTyalluu MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaaIbHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (pu3MKH yriayOi€HHOrO ypOBHS Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHMs JTOJDKEH HM3y4daThCsl B YCIOBHUSIX IpEAMETHOTO KabuHera. B kaOunere
(bu3UKU T0JKHO OBITH HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHUE JIUISI BHITIOTHEHUS YKAa3aHHBIX
B IporpaMMe 1o ¢u3MKe YYeHHUECKHUX OIBITOB, JaOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaKXe JIeMOHCTPAaIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE 000py/I0BaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHITAIIOM
MHUHHMAaJIbHON JOCTATOYHOCTH M OOECHEeUMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
¢u3nKe KIFOYEBBIX JEMOHCTPAIlMH JUIsI WCCIEOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HIMIUPHYUECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.



JlaGopaTtopHoe 00OpYyZOBaHUE ISl YYCHHUYECKUX TNMPAKTHUECKUX paboT dopmHupyeTcs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOEeCleuMBaeTcsi B pacyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJIOBaHUS JOJDKHBI OBITh
[IOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOIOBBIX W LUQPOBBIX NPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4EHUs GU3UKU B 00ILEeM 00pa30BaHUU SBIISIFOTCS:

dbopmMHpoBaHUE UHTEPECA U CTPEMIICHUS O0YUAIOIUXCS K HAYYHOMY U3YyYEHHIO TIPUPO/IbI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE IMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOTO OTHOILEHHS K OKPYKAIOLUM SIBJICHHSIM;

dopMHpoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMUpOBaHUE YMEHUN OOBSACHATH SBJICHHS C UCIOJIb30BaHHWEM (U3NYCCKUX 3HAHUNA U
HAaYYHBIX J0Ka3aTeNIbCTB;

dopMupoBaHUE TPEACTABICHUN O pOJM (U3UKU ISl Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TIPEACTABICHWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NeSITEeIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOydYyeHMIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuUX Lesed oOecrneynBaeTcss pelIeHHeM CIEAYIOIMX 3ajad B Ipolecce
U3ydeHus Kypca GU3MKH Ha YPOBHE CPETHETO 001Iero oopa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QH3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHTBI acTPO(U3HKH;

¢dbopMHpoBaHUE YMEHUI PUMEHATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJE U JUIS IPUHATHUS PAKTHUECKUX PELICHUH B IIOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB PEIIEHUS PA3JIMYHBIX 33/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIEIBIO,
3ajjay, IOAPA3yMEBAIOLINX CaMOCTOSATENIBHOE CO3/1aHue (PU3MUECKOW MOJeNH, aJeKBaTHOM
YCIIOBHSIM 33J1a9¥, B TOM YHCJIE 33a]]a4 MH)KEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAaHHUS U MPOBEACHUS (DU3NYECKUX
OKCIIEPUMEHTOB, aHAJM3a ¥ WHTEpIpETalnd HHPOPMALUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJy4EHHOT'O pe3ysbTara;

CO3/IaHUE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIEI0BATENLCKOM, TBOPYECKOM
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepam MpodeccruoHaIbHOMN 1eATeIbHOCTH, CBA3aHHOM ¢ (PU3UKOM.

B cootrBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBI ypOBEHb H3yUEHHS
yaeOHoro mnpenMera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BhIOUpaETCs
00y4aromuMuCs, TUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQUIIS.

Ha u3yuenue ¢puzuku (yriyOiaEHHBIN ypoBeHb) HAa YPOBHE CPEIHEro o0I1ero o0pa3oBaHus
otBoautcs 340 wacos: B 10 kimacce — 170 gacoB (5 gacoB B Heento), B 11 kimacce — 170 gacos (5
9JacoB B HEJIEIIIO).

[Ipennaraemslii B mporpamme 1no Gusmnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUS J1a0OpaTOpHBIX paldoT U
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLIXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Paszgen 1. Hayunblid MeTO O3HAHUS NPUPOIBLI.

Ousuka — (yHIaMeHTanbHas Hayka o npupoje. HayuHblii MeTOx MO3HAHHMS U METOMbI
ucciieIoBaHus (PU3NYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpus B MpoLecce Mo3HaHus Npupoabl. Habmrogenue u sKCepuMenT B
buzuke.

Crioco0b1 n3MepeHns (U3NYECKUX BETUYMH (QHAJIOTOBBIE U IU(PPOBBIE U3MEPUTEIbHBIC
pUOOpPHI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BelInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NYECKUX SBICHUN U MPOLIECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPOE TEII0, UJIealbHASl )KUJKOCTh, UJICANIbHBIN T'a3, TOUeUHbIN 3apsan). ' unoresa. duznueckuit
3aKOH, TPaHUIIBI €r0 IPUMEHUMOCTH. DU3nyecKas TEOpHUs.

Ponp u mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3mepeHnne cuiibl TOKa M HaNpsKEHUS B LENHM IOCTOSHHOIO TOKa IpU IOMOIIU
aHaJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCcTBO ¢ nupoBoil maboparopueii mo ¢usuke. [Ipumepsl u3MepeHus: GU3NIECKUX
BEJIMYMH IIPH TOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABMKEeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3314l MEXaHUKH.

Panuyc-BekTop MaTepuaibHOW TOYKH, €ro IPOEKIMH Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepememnienue, cKOpoCTh (CpeAHssi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTEMBbl KoopauHaT. ClokeHue nepeMenieHui u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX I'paduKu.

CBobOomHoe majzeHue. YckopeHue cBOOOIHOTO MajeHus. J[BrkeHue Tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPINHAT, CKOPOCTU M YCKOPEHMSI MATEPUAILHOM TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeiiHoe 1BUKeHUE. [[BrkeHNE MaTepHUaIbHON TOYKHU IO OKPYKHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora oOpamienus. LleHTpocTpemMurensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHI[MAIbHOE) U OJHOE YCKOPEHHE MaTepHabHOW TOUKH.

TexHuueckue YCTpPONHCTBA M TEXHOJIOTMYECKHE MPOLECChl: CHUAOMETpP, ABMKEHHE
CHaps10B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepeJaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITHOCTPALNS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBUIKEHUS.

CrocoOBI KCCIIENOBAHNS IBUKECHUN.

Nnmoctpanys npeaeabHoro nepexoaa U N3MEpeEHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHI C UCTIOIB30BAHHEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue nprxeHus Tena, OpoleHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

Hampasienne ckopocTH py IBUKEHUU 10 OKPYKHOCTH.

[IpeoOpazoBanme yriioBOi CKOPOCTH B PEAYKTOPE.



CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEW IBMKEHMSI OJHOTO U TOrO K€ TeJla B Pa3HBIX
CHUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomot, nPAKMUKyM.

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

W3mepenne yCKOpeHUsT TpH MPSAMOJIUHEHHOM PpPAaBHOYCKOPEHHOM JIBIDKEHHUHM 10
HAKJIOHHOM IJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUHU.

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

W3yueHnue nBukKeHHs Tea, OPOLUIEHHOIO FOpU30HTaIbHO. [IpoBepka rumoTessl o mpsiMon
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tela M0 OKPYKHOCTHU C IOCTOSSHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuojia OOpalieHusi KOHHYECKOro MasiTHUKa OT €ro
apamMeTpOB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHna. MHeprnaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemneprmanbHbie CUCTEMBI OTCUETA (OMPEIEIICHHE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproToHA 1711 MaTEpUAIBHON TOYKH.

Tpetuit 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCChI.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOPEHHUS CBOOOAHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Treorpaduueckoil mupoThl. JIBrkeHHe HEOECHBIX Tell M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXYIIErocs ¢ yCKOPEHHEM.

Cuwia tpenusa. Cyxoe Tpenue. Cuna TpeHUsT CKOJbXKEHUS M CHJIA TPEHHUS MOKOS.
Koadpdurment tpenus. Cuiia CONPOTUBIICHUS MPHU JBMKCHUU Tella B JKUJIKOCTH HIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHHUSL.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckne yCTpPOHCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: MOAIIMIHUKH, JIBH)XEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

HabGmronenue nBvkeHus Tel B MHEPIHUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAaX OTCUETa.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenune nByx UMIMHIPOB WJIM IIApOB Pa3HOW MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIMAIIBHOW CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOICUCTBYIONIECH MPUIIOKEHHBIX K TEITy CHJI C TIPOU3BEIACHUEM MaCChI Tesla
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHMKAIOIIUX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoICHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM MOABEME U MAJICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEeHME CUII TPEHUS TTOKOS, KAUE€HUSI U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusie pabomot, npaKmukKym.

W3mepeHne paBHOACHCTBYIOIICH CHIT IPU IBMKEHUU OpycKa M0 HAKJIOHHOW MIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIKEHHUS OpycKa MO HaKJIOHHOM
MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.

UccnenoBanue 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX B MPYKMHE U PE3UNHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenne ABUKEHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKUi OJIOK.



N3mepenne koddduirenTa TpeHus Mo BEIUYHHE YTI0BOT0 KOd((HUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C  IMEPEMEHHBIM
KO3 PUITMEHTOM TpEHUS.

N3ydenune ABUKEHUS Ipy3a Ha BAILy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHo TBEpAOE Teino. [locTynarenbHoe U BpalaTebHOE IBUKEHUE TBEPIOrO TEa.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHud. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOTO TEA.

YcroitunBoe, HeyCcTOUMBOE, Oe3pa3TnIHOe PABHOBECHE.

TexHu4yeckne yCTpOMCTBA U TEXHOJOTMYECKHE IPOLIECCHl: KPOHIUTEHH, CTPOUTEIbHBIN
KpaH, pel€Tyarble KOHCTPYKLHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomel, nPAKMuKym.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAICHUSI.

KoHcTpynpoBaHre KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIA/b ONIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMiynsc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TOYeK. L{eHTp macc cuctemMsbl
MaTepHUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

NMIynbC CUIIbl 1 UI3MEHEHHE UMITYJIbCa TEA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MoMeHT umMmIysbca MaTepuanbHOM TOYKH. IIpencraBieHne O COXpaHEHHMH MOMEHTa
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGora cunel Ha MaoM M Ha KOHEUHOM IMepemenieHuu. ['padudeckoe mpeacTaBiIeHUE
paboThI CUITBIL.

MOIIHOCTD CHJIBL.

Kunerndeckasi sHeprus MaTepualibHOW TOYKU. Teopema 00 M3MEHEHMHM KWHETHYEeCKOU
SHEPrUY MATEPHATBHON TOUKHU.

[loTeHumanbHple U HEMOTEHUUANbHBIE cuibl. [loTeHnmanbHas >Heprus. [loTeHnuanbHas
SHEprust ynpyro neopMUpOBaHHON MpYyKUHBI. [loTeHIMabHAst SHEPrusi Tejla B OJHOPOIHOM
rpaBUTALMOHHOM moJie. [loTeHnManbHas dHEpPrus Tejla B IPABUTALIMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH M BHE I1apa). Bropast kocmudeckas CKopocThb. TpeTbs KocMHUecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPIHH CHUCTEMBI
TeJ. 3aKOH COXPaHEHMsI MEXaHUUECKOU SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymn 17 MACaIbHOM JKUJIKOCTH KakK CJIEACTBHE 3aKOHA COXPAaHECHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOnéEp, MPYXKUHHBIN MUCTOJET, THPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaxkTnBHOE OBIKEHUE.

N3MepeHre MOIHOCTH CUJIBL.

W3meHenune sHEpryuu Tena Mpu COBEPIICHUH PaOOTHI.

BzaumHble mpeBpaiieHus KMHETUYECKOM M NMOTEHUHMAIBHOW JHEPrui Npu AEHCTBUU Ha
TEJIO CUJIBbI TSKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH P CBOOOTHOM TaICHHH.

Yuenuueckuit sxkcnepumenm, nadbopamopnvie padomot, npaKmuKym.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJICHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINAIBHOM SHEPTUU MPY>KUHBI C pabOTON CHIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKECHUH TEJa MO HAKJIOHHOHN IIIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAMHAMHUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsApHO-KuHeTnueckod Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
4yacTHIl BellecTBa. Moelin CTPOCHUS Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHUE CBOWCTB
BEILIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BewectBa. [locTostHHas ABoraapo.

TermoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ m3mepenus. lllkama temmepaTyp
Lenbcus.

Mogens wnIeanbHOTO ra3a B MOJIEKYJSIPHO-KMHETHYECKOM TEOpHM: 4YaCTHIBl Tras3a
JBUKYTCS] XAOTUYECKU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['a3oBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(mkanma temmneparyp KensBuna). 3akon JlanmpTona. M3omporecchl B HOealbHOM rase C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
n30Xxopa, nzodapa.

CBs3p MeEXIy [aBJIEHUEM U CpeAHEW KHWHETUYECKOW DSHEpPruer MOCTyNaTelbHOIo
TEIUIOBOTO JBMKEHHUS MOJIEKYNI HJAealbHOro Ta3a (OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-
KMHETUYECKOW TEOpUH HI€aIbHOIO ra3a).

CBs3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJMHAMUYECKOW CHCTEMBI CO CpenHei
KMHETUYECKOW dHEPruei MOCTyNaTeNbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHsSI YaCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUIKEHUSI.

Juddyzus xxuakoctet.

Monens onbita IlITepHa.

[TputsxeHue MOJEKyII.

Mopenu KpUCTAUTIINYECKUX PEIIETOK.

HaGnronenue u uccnenoBaHue H30IpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHS IIPH TEIIOOOMEHE MEXKIY
ropst4eil ¥ X0JIOJHON BOJOM.

N3yueHne u30TEpMHUYECKOro Tporecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

W3yuyenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoauHamuueckast (TH) CHUCTEMA. 3ajaHve  BHENIHUX  YCJIOBUH i
TEPMOJMHAMUYECKOM CUCTeMbl. BHemHume W  BHyTpeHHue mapamerpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEIHUE 3HAUEHUS BEIMYMH, ONMMCHIBAIOLIUNX €€ COCTOSHUE
Ha MHUKPOCKOITUYECKOM yYpOBHE.

Hynepoe Havano tepmoauHamuku. CaMonpou3BoiibHas pejakcalus TepMOINHAMUYECKON
CUCTEMBI K TEIUIOBOMY PaBHOBECHUIO.

Mopnens uaeanpbHOr0 raza B TEPMOJMHAMUKE — CHCTEMa YPAaBHEHMH: YpaBHEHHE
MenneneeBa—KianeiipoHa U BbIpaX€HHUE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS MPUMEHHUMOCTU
ATOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTypbl. BrlpaxkeHue s
BHYTpPEHHEH SHEPrUU 0OJIHOATOMHOTO HJI€alIbHOI0 rasa.

KBa3ucrarnueckue u HECTaTUYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMoArMHaMUKE. Beruucienue padboTsl o rpaduky mnpoiecca Ha
pV-auarpamme.

Temonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, H3IIyUCHHE.

KonuuectBo Ttemnorel. TemnmoéMmkocTh Tena. YenbHass M MOJSpHas TEIIOEMKOCTU
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeIUIOTa CropaHus ToIuIMBa. Pacuér konuyecTBa
TEIUIOTHI IpH Teruionepenaye. [lonstue 06 aguabaTHoM mpoiecce.

[lepBblii 3ak0H TepMoauHAMUKU. BHyTpeHHss sHeprus. KommdecTBo TemiaoTsl U paborta
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUH TEPMOIMHAMHYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIi PAaBHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIMHAMHYECKON CHCTEMbl MPOXOIUT €AMHCTBEHHAas aauadaTa.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIWHAMUKHU NI HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IEpenaTh
TEIJIOTY OT O0oJiee XOJOJAHOro Tejla K Oojiee Harperomy 0Oe3 kommneHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIIECCOB.

[TpuHMne! geicTBrs TennoBbix MamuH. KITI.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHUE ACMIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUrareneil. TemioBoe 3arps3HeHHe
OKpPYKaroIlen CpeIbl.

TexHuuyeckue ycTpoiCTBa M TEXHOJIOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIMOHED,
TU3eTbHBIA W KapOIOpaTOpPHBIM JBUTATENH, MapoBas TypOWHA, TONYyYEHUE CBEPXHUKHUX
TEMIEpaTyp, YTWIN3alUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO Hacoca,
YTUIU3alKsa OMOOPraHNYEeCKOT0 TOTLTNBA AJIsl BEIPAOOTKH «TEILTOBOMY M AJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHune TemmepaTypsl IPH aquabaTHYecKOM pacIIupeHuH .

BosaymiHoe orauso.

CpaBHeHuE yIEIBHBIX TEIUIOEMKOCTEH BEILIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnproTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeITOEMKOCTH.

HccnenoBanue mpouecca OCThIBaHMS BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBA3M 3HEPTUHU MEXMOJEKYJISIPHOTO B3aUMOJIEHCTBUSA M TEMIIEPATypbl
KHTIEHHS JKHIKOCTEMN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. Vcmapenwme wu KumeHwe. YenpHas TemioTa
napooOpa3zoBaHMUs.

Hacpiennsle ¥ HeHachllleHHble Mapbl. KadecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUS OT JIaBJICHUS B )KUJKOCTH.



Brnaxxnocts Bo3myxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrammuyeckue u amopdHbIe Teaa. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB.
[TnaBnenue u KpucTayuIM3anus. Y qenbHas TerioTa miasineaus. Cyonumarus.

Hedbopmaruu tBEpHoro Tema. Pactsbkenune u cxarue. Casur. Moayns FOnra. Ilpenen
ynpyrux aedopmaruii.

TemioBoe pacuimpeHue KUAKOCTEH U TBEPABIX Tel, 00BEMHOE U JMHEHHOE pacluIupeHue.
AHTapMOHU3M TEIUIOBBIX KOJIEOAHWH YaCTHIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACIIMPEHUS
Tes (Ha KaYeCTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

VYpaBHEeHUE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KoaduimeHT moBepXHOCTHOTO HATsHKeHUs. KanumispHbie
ABJICHMS. JlaBlieHre o UCKPUBIEHHON MOBEPXHOCTHIO xKuAKOCTH. Dopmy:na Jlamnaca.

TexHuueckue yCTpOICTBA U TEXHOJIOTMYECKUE MPOLECCH: JKUIKUE KPUCTAJLIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue. Kunenue npu noOHM>XEHHOM JaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnbIThl ¢ MBUIBHBIMH TJIEHKAMMU.

CmauuBanue.

Kanumnsipusie sBneHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bunbr nedopmarnmii.

HaGrotenne Maibix nedopmaruii.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yuenne 3aKkOHOMEPHOCTEN UCTTAPEHUS KUIAKOCTEM.

W3MmepeHue yAeapHON TEII0THI IIJIaBICHUS JIbJA.

W3yyeHnue CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMOTHOM BIaXKHOCTH BO3/1yXa M OLIEHKA MacChl MapoB B IIOMEIIEHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3HHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpu3anus Tea U e€ MposBIIEHUs. DIEKTpUYecKuil 3apaa. [IBa Buaa 3JIEKTPUUECKUX
3apsnoB. IIpoBONHMKM, NHMANEKTPUKH M MOJIYHNPOBOAHMKH. ODJIEMEHTAPHBIA 3JIEKTPUYECKUN
3aps. 3aKOH COXpaHEHUs 3JIEKTPUUECKOro 3apsija.

Bsaumonericteue 3apsinoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpruueckoe nose. Ero neiicTere Ha dlIeKTpUYeCcKUe 3apsiibl.

Hanpsoxéanocts  anexkrpudeckoro monsd. IIpoOubiit 3apsa. Jluaum HanpsokEHHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTE ANEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpPSKEHUE.
[ToreHunanbHass ~ dHeprust  3apsga B O3JEKTPOCTATHUECKOM  IIOJIE. [Totenunan
NIEKTpOCTaTUYeCKOro mnouid. CBsA3b HANpsDKEHHOCTH MO M PAa3HOCTH IOTEHLIMAIOB  JUIS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TAaK U HEOJTHOPOJIHOTO).

[TpyHIMI CynepnO3ULIUH dJIEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilonme paBHOMepHO 3apsikeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 1o 00bEMy mmapa. [lose paBHOMEPHO 3apspDKEHHON OECKOHEUHOW TUIOCKOCTH.
KapruHbl TMHUN HANPSI)KEHHOCTU ATUX I1OJIEN U SKBUIIOTEHIIMAIbHBIX ITOBEPXHOCTEH.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHUS 3apsI0B.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM I10JI€. J[M3eKTpudecKas NpOHULaEMOCTh BEIIECTBA.

Konnencarop. DNeKTpOEMKOCTh  KOHJEHCATOopa. DNEeKTpOEMKOCTh  IIJIOCKOTO
KOH/IEHCATOopa.

[TapannensbHoe  coeauHeHue  KoHAeHcaTopoB.  llocnmenoBaTenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsKEHHOW YaCTHULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4eckue ycTpOCTBa M TEXHOJOTMUECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE SJICKTPONPUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

YCTpONCTBO M MPUHITAT ICHCTBUS JIEKTPOMETPA.

DNEKTPUUECKOE MOJI€ 3apsyKEHHBIX IIapUKOB.

DIIEKTPUUYECKOE MOJIE JBYX 3apsKEHHBIX TUIACTHH.

Monuens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM IOJIE.

DIIeKTpOCTaTUYECKAs 3aIlHTA.

VCTpolCcTBO M ACMCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOoJIsl 3apsyKEHHOT0 KOHJIEHCATOPA.

3apsika ¥ pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmonenne npeBpalieHust SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOAMO/A.

N3yuenune npoTrekaHus TOKa B LENHU, COEpKAIIEH KOHAECHCATOP.

Pacnipenenenne pa3HOCTH MOTEHUHUAIOB (HANpPSDKEHUS) TPU  [OCIEIOBATEIbHOM
COEIMHEHUH KOHAECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuili mox.

Cuiia Toka. [ToCcTOSIHHBIN TOK.

VcenoBuss CyHIECTBOBAaHMS ITOCTOSIHHOTO —AJIEKTPUYECKOro TOKa. JMCTOuHMKM TOKA.
Hanpsioxenne U u DJIC €.

3axon OMa a1 yyacTKa LemnH.

ONEKTPUYECKOE  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIEHUS  OJHOPOIHOIO
IIPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IIONEPEYHOI0 CEYEHUs. Y IEJIbHOE CONPOTUBIICHHE
BEIIECTBA.

[locnenoBarenpHOE, NapAIENBHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AMeKTprueckux nenei. [Ipasmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTB 3JEKTPUUECKOTO TOKA. TemnoBas MOLHOCTD, BbIAEIIEMAast HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJIECHUWE HMCTOYHMKA TOKa. 3akoH OMa s MOJHOM
(3aMKHYTO) 3JI€KTpHUUECKOM 1enu. MOITHOCTh NCTOYHMKA ToKa. KopoTkoe 3aMbIkaHue.

KoHzeHcaTop B ienu MOCTOSIHHOTO TOKa.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPTHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKA M HAIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs [UId  PE3UCTOpa, JIaMIlbl
HaKaJIMBaHUS U CBETOAMOAA.

3aBUCUMOCTb CONPOTHUBIEHUS LWIMHIPUYECKUX IIPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COIPOTUBIEHHS IIPU MOCTOSIHHOM
HaIMpsKEHUU.

[Tpsimoe m3mepenune DJ1C. KopoTkoe 3aMblkaHuE rajibBaHUYECKOI'O JIEMEHTA M OLEHKa
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bl coeTMHEHHUS ICTOYHUKOB ToKa, DJ{C Garapeii.

HccnenoBanue pa3HOCTH MOTEHLMANIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA
B LIEIIH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mMepenue yeabHOro CONpOTUBIECHHS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA OT HAIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezaena U3MEpeHus aMmrnepMerpa (BoJbTMETpa).

Nzmepenue DJIC 1 BHYTpEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rabBaHMUECKOTO 3JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIOCAMH UCTOYHHUKA TOKA OT CHJIBI TOKa
B LIEIIH.

HccnenoBaHue 3aBUCUMOCTH 110JIE3HOM MOIITHOCTH UCTOYHHMKA TOKA OT CUJIbI TOKA.

Tema 3. Toku ¢ paznuunslx cpeoax.

OnexkTpuyeckas MPOBOAMMOCTb pA3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  COIPOTUBJIIEHUS  METALIOB  OT  TEMIIEpaTypBhl.
CBepXITpOBOIUMOCTb.

DneKTpruuecKkuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TNPUMECHAs MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CsaoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS IUCCOLMALUA. DJIEKTPOJIU3.
3axonbl Dapazes 1St 3JIEKTPOIH3a.

OnexTpuueckuid TOK B razax. (CaMOCTOSITENBHBII W HECAMOCTOSTENbHBIA pasps.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnueckue yCTpPOHMCTBA UM INPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psiiHbIE JIaMIIBL,
AIIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: U0, TpaH3UCTOp, (hoToauon,
CBETOAMOM, TajbBaHMKA, paQUHUPOBAHME MEIW, BBIIUIABKA AIIOMHUHUS, D3JEKTPOHHAs
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU JUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MYECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  HU3MepeHud  ¢usznyeckux BenuyuH. OlleHKa  TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNe KOCBEHHBIX HW3MEPEHHI, HUCCIEIOBAaHUM 3aBUCHUMOCTEH  (PHU3NUYECKUX
BEJIMYMH, MPOBEpKa MPEUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:knpeameTHbie CBSI3H.

Uzyuenue kypca ¢usuku yriyonaéHHoro ypoBHs B 10 kiacce OCyLIECTBISIETCS ¢ YYETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mesxicnpedmemuvie nonamus, C6A3aHHbBIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4YHbIH (hakT, runore3a, (Qu3uueckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MO/IEIb, U3MEPEHUE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTEIIbHbBIE
npuOopsI, U(poBas 1ad0paToOpHs.

Mamemamuka: peuicHUE CHCTEMbl ypaBHeHW. JIuHelHas QyHkoms, mapadoa,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuyeckue GyHKIIUN: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M HX MPOEKIUH HA OCU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexanndeckoe ABIKEHHE B JKUBOM mpupoje, auddysus, ocMocC, TEII00OMEH
JKUBBIX  OpPraHU3MOB, TEIUIOBOE  3arps3HEHUE  OKpYXKalollel  cpeapl,  yTUIM3anus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIAPHBIC SIBJICHUSI B IPUPOJIE, INEKTPUUECKHUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUasoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, JKUJKWE KPHUCTAJUIbl, DJJEKTPUUECKHE CBOMCTBA METAJJIOB, 3JIEKTPOIUTUYECKAS
JUCCOLIMAINS, TalbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxHOCTb BO3/lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUHN C UCIIOIb30BaHUEM MEXAaHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTaTHYECKHE KOHCTPYKIHMH (KPOHINTEHH, pemeéTdyarpie
KOHCTPYKIIUH), UCTIOJIH30BaHNE 3aKOHOB COXPAHEHHS MEXaHUKH B TEXHUKE (THPOCKOT, BOJOMET
U JIpyrue), ABUTATelIb BHYTPEHHETO CroOpaHus, MapoBas TypOMHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUMU TIOJYYEHUSI COBPEMEHHBIX MaTepUaioB, B TOM YHCIIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3psAHBIC JTAMIIBI, TOIYIPOBOAHUKOBBIC TPUOOPHI, TallbBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoamHaMuka.

Tema 4. Maznummnoe none.

B3aumoneiicTBuE MOCTOSIHHBIX MarHMTOB M IPOBOJHUKOB C TOKOM. MarHmTHoOE IOJE.
BekTop mMarHuTHOM MHAYyKIMH. [I[puHIMN Cyriepno3niiny MarHUTHBIX NOJIeH. JIMHNKM MarHUTHOM
WUHAYKIHH.

MaruutHoe 1oje IPOBOJHHKA C TOKOM (IPSIMOTO MPOBOJHHMKA, KAaTyIIKU U KPYTOBOTO
BUTKA). OnbIT Dpcrena.

Cuna Ammepa, €€ HanpaBJIECHUE U MOYJIb.

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

MaruuTtHoe nosze B BeuecTse. deppomMarHeTUKHy, napa- U IMaMarHeTUKH.



TexHuueckue ycTpolcTBa M TEXHOJIOIMUECKHE IIPOLIECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuToB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJBUTraTeNlb SKOOU, YCKOPHUTEIU
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MarHUTHOTO IIONISL IIOJIOCOBOTO M TOAKOBOOOPA3HOTO
MIOCTOSIHHBIX MarHUTOB.

Kaptuna nuHUIA MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO WPSIMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

Habmroienue nBr>keHus My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMNI AEHCTBUS SIEKTPOU3MEPUTENHFHOTO IPUOOPAa MATHUTOAIEKTPHUUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBaHre MarHUTHOTO TOJISl IOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue 1eiCTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMITEpa OT CUJIbI TOKA.

OrnpeneneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbl AMIiepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBneHue snexTpoMarHUTHOM MHAYKUUU. [loTok BekTOopa MarHuTHON MHAYKIMU. D/C
MHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3iieKTpuuecKoe IoJIe.
Toxku dyko.

O/1C uHAyKIMH B IPOBOAHUKE, IBUKYILIEMCS B OJTHOPOJAHOM MarHUTHOM II0JIE.

[IpaBuio Jlenna.

NupyktuBHOCTE. Karymika HMHAYKTHBHOCTM B ILI€NM IIOCTOSHHOIO TOKa. SIBineHue
camounaykuu. 3/1C caMonHayKIUU.

DOHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOHCTBAa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAS IIeub,
COJICHOU/I, 3al1UTa OT 3JIEKTPU3ALMH TEJ IPH IBHKEHUH B MAarHUTHOM I10JI€ 3E€MJIN.

Hemoncmpayuu.

Habmtoienue siBieHUs 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd IDJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHUS] MarHUTHOI'O
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMHHUEBOM (MEIHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

Hccnenosanne 3aBucumoctu J/]C caMOMHAYKIMN OT CKOPOCTH M3MEHEHUS CHJIBI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Ornpeznenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MOzeH 3IeKTPOMAarHUTHOT'O TeHepaTopa.

Pa3pnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuast cucrema. CBoOOIHEBIE KOJIEOAHUS.

['apmonmnueckue  konebanus. KuHemartmueckoe W JAMHAMHYECKOE  OMMCAHUE.
DOHepreTuyeckoe ONucaHue (3aKOH COXpaHEHHS  MEXaHWYeCKOW »Hepruu). BriBojg



JUHAMHYECKOTO ONHCAaHWS TAapMOHHYECKHX KONEOAHWM W3 HX DJHEPreTUYeCKOoro u
KMHEMATH4YECKOT 0 ONMCAHMUS.

Ammuintyna u (asza konebGanuii. CBsi3b aMIUIMTYAbI KOJeOaHWH MCXOAHOM BEITHMYMHBI C
aMIUIUTYIaMU KosieOaHui e€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKa. [lepron cBoO6OAHBIX KONeOaHUN MPYKMHHOTO MasiTHUKA.

[Tonsatue o 3aryxarommx KojeOaHUsX. BwiHykaeHHsle Konebanusi. Pe3onaHc.
Pe3onancHas kpuBas. BiustHue 3aTyxaHusi Ha BUJ] pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHnueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Koae0aTenbHOro ABMKECHHUS.

Habmionenne He3aBHCUMOCTH TIEpHO/ia MAIbIX KOJIEOAHUH Tpy3a HAa HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHui U 3aBUCUMOCTH MepHoJa CBOOOTHBIX KoJeOaHun
OT CONPOTHUBJICHUS.

HccnenoBanue konebOaHW Tpy3a HA MAaCCUBHOW IMpPYXKHHE C Ielbi0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUHU NpU KoieOaHusIX rpy3a Ha MpYKHUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmroienue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepenue nepuoia cBOOOAHBIX KOJEOaHUN HUTSHOTO U IPY>KMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS TeJla B X0Jie KoIeOaHui Ha yIIPYroM TOBeECE.

N3yueHue ABUKEHUS HUTIHOIO MAsTHHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILUIUTY/ IbI 3aTyXAOMINX KOJIeOaHUH.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
konebaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUTUTYIBl 3apsga KOHAEHCATOpa C
aMIUIUTY/I0M CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUH B HI€aTbHOM KOJeOaTeIbHOM KOHTYpE.

3aryxawoiue 3JeKTPOMarHuTHble KosieOaHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
KoJie0aHusl.

ITepemenHbIi TOK. MOIIHOCTH TNEPEMEHHOrO TOKAa. AMIUIMTYIHOE W JIEMCTBYIOIIEE
3HAUEHUE CUJIBI TOKA M HAMPSHKEHUS MPU Pa3TUYHON (hopMe 3aBUCHMOCTH IEPEMEHHOT0 TOKa OT
BpPEMEHH.

CunycouganbHblid IEPEMEHHBIN TOK. Pe3uCTOp, KOH/IEHCATOP M KATYIIKAa MHAYKTUBHOCTH
B LIENIH CHHYCOMIAJIBHOIO ITEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHC HanpsKeHH.

WneanbHblii Tpanchopmarop. IIponsBoacTBo, nepenada U norpeOiIeHue >IEKTPUIECKOM
SHEPIHH.

DKOJIOTHYECKUE PUCKU MPU MPOU3BOACTBE 3IEKTpodHEepruu. KynbTypa HMCHOIB30BaAHUS
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuueckue yCTpPOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: 3JIEKTPUYECKUH 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JIMHUU 3JIeKTpoIiepeiay.

Hemoncmpayuu.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHMOCTh YaCTOTHI CBOOOIHBIX KOJeOaHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['eHepaTop He3aTYXarOIMIKUX dJIEKTPOMATHUTHBIX KOJICOAHMIA.

Mojienb 37eKTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIETIH [IEPEMEHHOT0 TOKA.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

YCTpORCTBO U IPHHIIUII ACUCTBHS TpaHCcHopMaTopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCIEI0BAaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTYyILIKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOrO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT'0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMAaZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pachpocTpaHeHus. [lomepedynsle u mpoOAOJbHBIC
BosIHBI. Ilepuon, ckopocTe pacnpocTpaHeHHs U JJIMHA BOJHBI. CBOMCTBA MEXAHUUYECKUX BOJIH:
OTpakeHHe, IpeoMiieHue, nHTeppepeHus U TudpaKius.

3Byk. CropocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

DNEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3Jy4EHHUS 3JEKTPOMArHUTHHIX BOJH. B3aumuas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, [PEIOMJIEHHME, IOJISIpU3aLNs,
uHTephepeHIus U TudpaKiusl.

[[Ikana 351€KTPOMAarHUTHBIX BOJIH. [IprMeHEHME 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInOCBA3H U TeJeBUACHU. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHNUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M IMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

HaOGnronenue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Hab6monenne nuntepdepeHnu u Auppakiuyi MEXaHUYeCKUX BOJIH.

AKyCTUYECKHI pe30HaHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTPAKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepepeHIus.

OO6HapyxeHue HH(ppaKpacHOro U yIbTpa(roIeTOBOTO U3ITyYSHHH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomel, npakmuxym.

N3y4eHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHEeHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. ToueuHslit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHBI OTpaxkeHHs cBeTa. [locTpoeHune u300pa’keHUN B IJIIOCKOM
3epkane. Cepudeckue 3epkaia.



[Ipenomnenue cBeTa. 3aKOHBI MpeJIOMJICHUs cBeTa. AOCONIOTHBIA IOKa3aTesb
npenomiieHuss. OTHOCUTENIBHBIM IOKa3aTenab NpeoMieHHs. IIoCTOSHCTBO 4acTOTBI cBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/I€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pas3jaeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepcus ceera. ClioxHBIH coctaB Oenoro cera. LIser.

ITostHOE BHyTpeHHEEe oTpakeHue. 1IpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKEHUS.

Cobuparomue M paccewBaromue JHUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTUYECKasl CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOT'O PACCTOSHUS TOHKOH cdeprudeckoi
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO I10KA3aTeNsl PEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYECHHE, 1aBAEMOE JTMH3OM.

Xox ty4a, IpOLEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTUYECKOU OCH.
[TocTtpoenne n300paXkeHU TOUKM U OTpe3Ka MPSMON B COOMPAIOIIUX U PACCEUBAIOIINX JHH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaronias cnocoOHOCTh. ['71a3 Kak onTUYyecKasi CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUS
HaOJIOZIGHNST MAaKCMMYMOB ¥ MHHMMYMOB B HMHTEP()EPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHHUKOB. [IpuMeps! Kjaccn4eckux MHTEP()EPEHLIMOHHBIX CXEM.

Hudpakuus cBera. Judpakumonnas pemérka. YcIoBHE HAOMIOJICHHUS TIJIABHBIX
MaKCHUMYMOB IIpH [aIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, MPOCBETIEHUE ONTHKHU, BOJIOKOHHAs
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npeioMIIEHUs CBETA.

HaOnroneHue nosHoro BHyTpeHHEro oTpaXkeHus. Mozienb CBEeTOBOIA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Yepe3 MIIOCKONAPAIIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOIa, TEIECKOIIA.

Habmtonenue nntepdepeHnnu ceera.

Habumronenre 1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydeHne AuppaKkIMOHHON PEIIETKHU.

HaGnronenue mupakiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TprMmeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIpPsSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHUS OT BElECTBA (HAa MPUMEPE MKHUIKHX
JIUH3).

N3mepenue pOKyCHOT0 pacCTOSIHUS PACCEHBAIOIIUX JIMH3.

[Toryuenue n300pakeHUs B CUCTEME U3 IJIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n3o00paxeHus: B CUCTEME U3 JBYX JIMH3.

KoHncTpynpoBanue TeIeCKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxiyu, nHTEpYEpeHIny 1 MOISpU3aluU CBETA.

W3ydeHue nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUIJIEKTPHKA.

N3yuenne naTepEepeHIINN Ja3epHOro N3IYYEeHUs Ha BYX LIEIAX.

Hab6nronenue aucnepcum.



Habmionenue u uccrienoBanue qUGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3MydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEJIBLHOCTH.

I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualbHOM TEOpUHU
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW  uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalIEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTHULIbl. DHEPrUs MOKOSI.

TexHu4yeckne ycTpOCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYEeCKU IKCIIEPUMEHT, JIaOopaTOpHbIE Pa0OTHI, IPAKTUKYM.

Omnpeznenenre UMITyJIbCAa U YHEPTUU PEISATUBUCTCKUX 4acTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapHuo-60iHno80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE U3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOro Tena). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBaHrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddext. Onpithl A. I'. CroneroBa. 3akoHsl potosaddexra. YpaBHenue DifHiTeliHa
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B YAaCTHOCTH, MJaBJIGHWE CBeTa Ha aOCONIOTHO MOTJIOMIAIOUIYI0 U
a0COTFOTHO OTpaxkaromIyro moBepxHocTh). OmbiTe [1. H. JIeOenera.

BosHoBbie cBoiicTBa yactuil. Bonaubl ae bpoinsa. Jlnuna Bonnbl 1e bpoiins u pazmepsl
o0nacTu  JoKanu3alMM  JBUXKylIeiicss dactuupl. KopmyckynispHO-BOJHOBOW — Tyaiu3M.
Judpakius 31eKTPOHOB Ha KpUCTAILIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTe ['eitzendepra.

TexHuueckue ycTpoilcTBa M TEXHOJIOTHYECKHE IMPOLECCHI: CIIEKTPOMETP, (HOTORIEMEHT,
doTonaTuuK, TyHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBeTOANO/I.

Hemoncmpayuu.

®oTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoad¢exra.

HccnenoBaHue 3aBUCMMOCTH CONIPOTHUBIIEHUS TOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosiHHoi [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Y€pe3 CBETOANO/ OT HAIIPSKEHHUSL.

Tema 2. @usuka amoma.

OnbITHI IO UCCIIEIOBAHUIO cTpoeHus aToMa. [lnanerapuas moaens atoma Pesepdopaa.

[Toctynatsl bopa. M3nydenue u morsomieHne (OTOHOB NMPH MEPEXoJe aroMa € OJHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CekTp ypoBHEN 3HEPTUH aTOMa BOAOPOJA.

CrioHTaHHOE U BBIHY)KJIEHHOE HU3NlyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKHUE NIPOLECCHI: CHEKTPAJIBbHBIN aHAIu3
(CTIEKTpPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP.

Hemoncmpayuu.

Mopnenb onbiTa Pezepdopaa.



Habnronenne muHEeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIINX YaCTHII.

Omnpenenenue JUIMHBI BOJIHBI JIA3€PHOTO U3IY4YECHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HaGnronenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHOTO aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHON
Punbepra.

Tema 3. Quzuka amomHoz20 A0pa U INEMEHMAPHBIX YACHUY.

Hyxnonnas moxens simpa I'eiizendepra—Banenko. 3apsn sapa. MaccoBoe 4mciio sipa.
N3otomsl.

PagnoaktuBHOCTB. Anb(a-pacnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amma-
U3JIy4ECHHE.

3aKOH paJuOaKTHBHOIO pacnaaa. PaaunoaktuBHblE u30TOnbl B mpupoge. CpoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH HA KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIOHOB B siape. Snepubie cuibl. JlegekT macchl spa.

Anepuble peakuuu. J[enenne wu cuHtes snep. SAnepHsie peakropbl. IIpobGiemsl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEeKThl pPa3BUTUA  SACPHOMU
SHEPreTUKHU.

MeTtoabl peructpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHL.

QDyHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JenToHbl. lIpencraBienue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOJAEIb aIJpOHOB.

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

EnunctBO duznyeckoil KapTUHBI MUpA.

TexHuueckue ycTpoicTBa M TEXHOJIOIMUECKHE MPOLECCHl: J03UMETp, kamepa Buiibcona,
AEPHBI  PEaKTOp, TEPMOSACPHBIM peakTop, aroMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOJIb30BAaHUEM J03UMETPA.

N3yuenune nornomenus: 6eTa-4acTUI] ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BUTUsS acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHH. [IprMeHMMOCTb 3aKOHOB (U3MKU Ui OOBSCHEHUS HPUPOABI KOCMHYECKHX
00BEKTOB.

MeToapl acTpOHOMMUYECKHMX HccilenoBaHUNd. (COBPEMEHHBIE ONTHUYECKHE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHSL.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTtounuk sneprun ComnHua u 3BE31.

3BE31bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM OCJIE0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3l TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee crTpoeHune 3BE34. COBpEMEHHBIE
IIPEJICTaBJICHUSI O IPOMCXO0XKIEHUH U 3BoionK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muneunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne ConHua B ['anaktuke. Tumnst
rajlakTUK. PannoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonsoro B3peiBa. PennkroBoe n3imydyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue naonwooenus.



Habmiogenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TIJIA30M  C  HCIOJIB30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UId OINpElesIeHUs] IOJOKEHHsI HeOeCHbIX OOBEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE c03Be311s1 CEBEPHOI0 NOJYyLIApUs U SIPKUE 3BE3/IbI.

Hab6nronenus B Teneckon JIyHbI, MIIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHUM.

Du3n4ecKuil MPAKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIB30BAHUEM aHAJIOTOBBIX U LU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  (usnueckux BenuuyuH. OlLieHKa  TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX HM3MEpPEHMH, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKHUX
BEJIMYMH, MPOBEpKa IMPEIUIOKEHHBIX TUIOTE3 (BBIOOp M3 padOT, OMMCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOumeHne W cucTeMaTH3alus  COJAEp)KaHWs — pasfenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «DJNEKTpoauHaMuka», «Komebanus u BOJHBI,
«OCHOBBI CHEIMATIBHONM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qusnkay, «IeMeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, COLMAIbHON U
THYECKOW cdepax OesATETbHOCTH YeNOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HAay4dyHOM KapTUHE MHpa, 3HAYCHUE OIMCATEIbHOW, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTENBHOM M MPOTHOCTHYECKON (DYHKIHIA (pru3muecKoi TeOpuH, poib GU3NIECKOI TCOPHH
B (hopMUpOBaHUM MpeACTaBIECHUN O (U3MUECKON KapTUHE MHUpa, MECTO (PU3MUECKOW KapTHUHbBI
MUpa B 0011EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢puszuku yriayonéHHOro ypoBHs B 11 Kilacce OCYIIECTBIISIETCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemuvie nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (akT, runores3a, (pu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHHUE,
DKCIEPUMEHT, MOJIEIIMPOBAaHHUE, MOJIEIb, U3MEPEHHE, IOTPELIHOCTA U3MEPEHUHN, U3MEPUTEIbHbBIE
npuOopsbl, nudposas 1adbopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. TpuroHomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTopbl M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB. IIpoM3BOJHBIE 3JIEMEHTApHBIX (DYHKIIMMA.
[Tpu3Haky no100Ms TPEYroIbHUKOB, ONIPEIEICHNE TUIOMIAIN IUIOCKUX UTyp U o0bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOH Npupoje, KoyiebaTenbHble IBUKEHUS B
JKUBOM  MpUpoAe,  DKOJOTWYECKHME  PUCKA  TpU  HPOU3BOJACTBE  3IJIEKTPOIHEPIHH,
IIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MEAMIIMHE, ONITUYECKHUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTPOECHME aTOMOB M MOJIEKYJ, KpPUCTaJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPAIbHbIN aHAIH3.

T'eozpachusa: MarHUTHBIE TONIOCAa 3€MIM, 3aJI€KM MAarHUTHBIX PyA, POTOChEMKA 3eMHON
MMOBEPXHOCTH, ceiicmorpad.

Texnonozua: NpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, IEKTPOABUTATEND
Sxobu, reHeparop MEPEeMEHHOrO TOKa, HWHAYKLUHMOHHas Tedb, JMHUM DJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaAUONPUEMHHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
yIbTpa3ByKoOBasi JHAarHOCTHKA B TEXHUKE, MPOEKLUHMOHHBIA amnmapar, BOJOKOHHAs OMNTHKA,
coJHeyHast OaTapesi, CIyTHUKOBbIE IPUEMHHKH, sIIEPHAsI SHEPTeTUKA U SKOJIOTUYECKHE aCIIeKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHUs yueOHOro npeamMera «Pu3nKa» JT0JKHBI OTpaXxkaThb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS CPOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUM, COOTBETCTBYIOIMX TPAJULHOHHBIM I[IEHHOCTAM pOCCHiIlcKOro oOIiecTna,
paclIupeHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUU OCHOBHBIX
HaIpPAaBJICHU! BOCIIUTATEIBHOMN NEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX T'YMAHUCTUYECKUX U IEMOKPATUYECKUX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOIO OOLIECTBa,
y4acTBOBaTh B CAaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

® yMEHHME B3aMMOJCICTBOBATH C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMHU U Ha3HAUCHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHHSA:

e cpOpMHUPOBAHHOCTb POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

® [ICHHOCTHOE OTHOIIEHUE K IOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSM POCCHUMCKUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

e CHocOOHOCTh OLIGHUBaThb CHUTYallMl0 W MPUHUMATh OCO3HAHHBIE PELICHMS,
OPUEHTHUPYAICh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4MHCIE B
JIESITETbHOCTH YYEHOTO;)

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOT0 BOCIIMTAHMSA:

® DOCTETMYECKOE OTHOLIEHHWE K MHpPY, BKIIOYAas OSCTETUKY HAy4yHOrO TBOPYECTBA,

npuCyIlIero Gpusnvyeckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3iuyHbIM cdepaMm NpoPecCHOHANbHON AESTENbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOp Oyayiei
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIHOCOOHOCTh K OOPa30BaHMIO M CaMOOOpa30BaHUIO B 00JacTH (PU3HKH
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTMYECKOr0 BOCTIMTAHUSA:

e c(hOPMHUPOBAHHOCTb HKOJOTHUYECKOM KYJIbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHUPOBAHME MU OCYIIECTBICHUE JNEHCTBUN B OKPYKAIOIIEH Cpelle HA OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpEeHHE ONbITa JAEATEIbHOCTH JKOJOTMYECKOW HANpPABIEHHOCTH Ha OCHOBE
UMEIOIMXCs 3HAaHUH 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:



c(OpPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA (HU3UUECKOI HAYKU;
OCO3HAHUE IIEHHOCTHM HAy4YHOW [IE€ATEIbHOCTH, TOTOBHOCTh B MPOIECCE H3YUYECHUS
GU3MKK  OCYIIECTBISATH  NPOSKTHYID U HCCIEAOBATEIbCKYIO  JEATEIBHOCTh
WHAUBHUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
bazoBble Jjornyeckue JeicTBUSA:

CaMOCTOSITENIbHO (DOPMYyIUpPOBaTh U AKTyaIM3UPOBATh IPOOJIEMY, pacCMaTpUBATh €&
BCECTOPOHHE;

OIPENENATh eI ACATEIBHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX JTOCTUKCHUS;
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PACCMATPUBACMBIX (DU3MYECKHUX
ABJICHUSIX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjeMbl C Y4ETOM aHajaM3a HMEIIUXCcs
MaTepUAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIAM,
OLICHMBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJWHUPOBATh W BBINOJIHATH PabOTy B YCIOBHSIX pPEAITBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BUBATh KPEATHUBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBLIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

BJIQJICTh HAYYHOW TCPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAAMH (DU3HUECKON
HayKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM W MPOEKTHOM JEeSATEIIbHOCTH B
obnmactu (pU3MKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB pEMICHUS 3a7a4 (PU3NYCCKOT0 COJCpKAHUS, NPHUMEHCHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO MOJYUYECHUIO HOBOTO 3HAHMSI, €T0 WHTCPIIPETAIINH,
peoOpa3oBaHUIO0 U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyallM3UPOBATh 3aJady, BBIJIBHTATh
runore’y e€ pelleHus, HaxOOuThb apryMeHTHl i1 JI0Ka3aTelbCTBa CBOMX
YTBEPXKICHHM, 33]1aBaTh MApaMEeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBUTh U (POPMYIIUPOBATH COOCTBEHHBIE 3a7]a4 B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATh MPHUOOPETEHHBIH OIIBIT;

YMETh MEPEHOCUTH 3HAHUS M0 (PU3UKE B PAKTHUECKYIO 0071aCTh KU3HEIEATEILHOCTH,
YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MMPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaumeii:

BJAJCTh HAaBBIKAMU TOJy4eHUS HHGpopManMu (U3UUECKOTO COJACpX aHUA U3
UCTOYHMKOB pPa3HbIX THUIIOB, CaMOCTOSTENIBHO OCYILUECTBJIATh IIOMCK, aHalu3,
CUCTEMAaTH3allMI0 M MHTEpPHpeTanuio HH(OpPMALUK pa3IMyHbIX BUIOB U (QopM
[IPE/ICTABIICHUS;



OIICHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA WH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPTraHU3alMOHHBIX 3aJa4 ¢
coOmrofeHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUCHBI,
pecypcocOepeKeHusi, MPaBOBBIX M 3THYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTBl (U3MYSCKOTO COJCP)KAHUS B Pa3IMUHBIX (opMarax ¢ y4éToM
Ha3Ha4YCHUS WH(GOPMAIMK W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOoKaX (PU3UKU U BO BHEYPOUHOU IEATEIHHOCTH;
pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlH U CMSTYATh KOH(IUKTHI;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U UHIUBUYalbHON PaOOTHI;
BBIOMPATh TEMATUKY U METObl COBMECTHBIX JIEUCTBHI ¢ YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh 1LI€JIM COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPJAMHHUPOBATH
JEUCTBUS MO €€ JTOCTH)KEHHUIO: COCTaBIIATh IUIAH JEHCTBUM, paclpenessiTb POiau C
y4€TOM MHEHHMM YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHON PaOOTHI;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHUKAa KOMAaHIbl B 0OIIuit
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEHU C MO3ULIUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYLIECTBJISITh IMO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IUYHBIX CUTYaLMX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepPCAJbHbIE yUeOHbIE IeiicCTBUS
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JACSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISIThH TUIAH PEIICHHS pACYETHBIX U KAYECTBEHHBIX 3a/1ay, MjaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO M TPOSIBICHUIO JPYAUIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD, OLIECHUBATh
COOTBETCTBUE PE3YNBTATOB LEISAM;

BJIAJCTh HABBIKAMU IIO3HABATEIbHOW pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUN;

UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKH CUTYallluH, BbIOOpa BEPHOTO PEIIEHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIKEHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NPUHUMATD ce0sl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,



IIPUHUMATh MOTUBBI U apIyMEHTBI IPYIUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPaABO JPYTUX Ha OLIMOKH.

B mporiecce MOCTHKEHHs JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (U3MKe st
YPOBHS CpeqHero oo0Imero oopa3oBaHus y 00yUYarOMUXCs COBEPIICHCTBYETCSI IMOIIMOHATBHBIN
UHTEJJICKT, MPEIIoIaralonmi copMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOLIETO CIOCOOHOCTh IMOHMMAaTh CBOE OSMOILMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOLMOHAIBHOHN chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpPETYJIMPOBAHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  NPHHUMATH
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTUPOBaThC K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K IOCTHKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICWCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
AMIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTHX,
YYUTHIBATh €T0 MPH OCYIICCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOUYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JFOJBMH, 3a00THUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTh KOH(IUKTHL

I[MPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 Kknacce npeIMeTHBIE pe3yabTaThl Ha YIIyOJIEHHOM YPOBHE JTOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

NOHUMATh POJb (PU3MKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIBHOM M ATUYECKON c(hepax IesTeIbHOCTH YeIOBEKa, POJIb U MECTO (DU3UKH B
COBPEMEHHOI Hay4YHOH KapTHHE Mupa, 3Ha4YeHUe onucareiabHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJIEKYJIIPHOM (PU3MKM M TEPMOJMHAMHKH, POJb (PU3HMUECKON
Teopuu B (OPMHUPOBAHUHU MPENICTABICHUN O PU3NUECKON KapTHHE MUPA;

pa3nnyaTth yCJIOBHUS MNPUMEHUMOCTH Mojened (u3Myeckux Tel U IPOLECCOB
(sBNIEHMI): MHEpLMANIbHAS cHcTeMa OTCUETa, a0COIOTHO TBEPJIOE TENI0, MaTepHaIbHasl
TOYKa, PABHOYCKOPEHHOE JBW)KEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
neopmanusi, abCONIOTHO YNPYroe M abCONIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIH
ra3a, JKUIKOCTH U TBEPAOro (KpUCTAJUIMUECKOTO) Tela, UACATbHBIM ra3, TOUYEUHBIN
3apsil, OJHOPOJHOE IEKTPUUYECKOE TT0JIE;

pasnuuath ycloBUS (TpaHUIlBL, 00JIACTH) NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB,
MOHMMATh BCEOOUIMI xapakTep (YHIAMEHTAJbHBIX 3aKOHOB W OrPAHUYEHHOCTH
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXaHMYECKHE NPOLECChl U SBJICHUS, HCIOJb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOIo
JBYDKEHUS, (POpPMYSbl KMHEMAaTHKH PaBHOYCKOPEHHOTO JBM)KEHUS, MPeoOpa3zoBaHUs
[amunes nans  CKOPOCTM W TepeMelleHus, 3akoHbl HploTOHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TSATOTEHHS, 3aKOHBl COXpPaHEHUs
UMIyJbCa M MEXaHHYECKOM DOHEpruu, CBs3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHUUYECKOM DSHEpPIrUH, YCIOBMsSI PpABHOBECUS TBEPAOrO Tena), IpPH 3TOM
UCIIOJIb30BAaTh  MAaTeMaTUYEeCKOE  BBIPAXXEHHE  3aKOHOB, YKa3blBaTh  YCIOBHS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: NMpeoOpazoBaHuil [ anuies, BTOPOro U TPEThEro
3akoHOB Hbr0oTOHA, 3aKOHOB COXpaHEHUs! UMITYJIbCa U MEXAaHUYECKON IHEPruH, 3aKOHa
BCEMHUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSACHATH TEIUIOBBIC MPOLIECCHI U SIBICHUS, UCIIOIB3YS OCHOBHBIC
nonoxeHuss MKT u 3akoHBI MOJIGKYJSpHOW (GU3MKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a CoO CPEAHEN KUHETUYECKON SHEPrue TEIIOBOrO JABUKECHUS
M KOHLEHTpauued €ero MoOJIEKYyJ, CBs3b TEMIEPATYpbl BEIIECTBA CO CpEIHEU
KUHETUYECKOM DHEpPruer TEIJIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJCANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenaeneeBa—Kmnaneiipona, mepBblid 3aKOH TEPMOAWHAMHUKH, 3aKOH COXPAHEHUS
SHEPruu B TEIUIOBBIX IpOIeccax), IMPH HSTOM HCIOIb30BaTh MaTeMaTUYECKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaThb YCIIOBHS MPUMEHUMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AQHAJIU3UPOBAaTh W OOBACHATH DJIEKTPUUECKHUE SBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAHEHUSI AIEKTPUUYECKOTO 3apsijia,
3akoH  KynoHa, DOTEHIMANIbHOCTh  3JIEKTPOCTATUYECKOTO  MOJsA,  [PUHLHUII
CYNEPNO3UIMU BIEKTPUUECKUX IOJIEH, TP ITOM YKasblBasi YCIOBUS NPUMEHUMOCTH
3akoHa KynoHa, a TakXe MPakTHUYECKH BAKHBIE COOTHOILIEHHWA: 3aKOHbl Oma s
y4acTKa LEeNHu U JJI1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH J[>koyisi—JIeHna, npasuia
Kupxroda, 3axonsr ®apajaest 1u1st 3JEKTPOIH3a);

ONHKCHIBATh (DU3MUECKHUE MPOIECCHI M SBJICHHUSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIA, MOMEHT CHUJIbI, IaBJICHUE,
MOTEHLIMAJbHAs SHEPrus, KWHETHYeCKas HSHEprus, MeXaHudeckas SHeprus, padorta
CUJIBbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA
TPEHHUsI, MOIITHOCTh, SHEPTUs B3aUMOICUCTBUSA Tena ¢ 3eMi€i BOMU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedopmanmu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAsS
Temmeparypa Tena, paboTa B TEPMOJIWHAMUKE, BHYTPEHHSS OSHEPrus HJICATbHOTO
OJIHOATOMHOI0 Ta3a, paboTa HUJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJI wmneanbHOro TEMJIOBOrO JBUraTeis; 3JIEKTPUUYECKOE II0Jie, HaNpPsKEHHOCTh
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJISI TOYEYHOrO 3apsA/a WIM 3apSyKEHHOTO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOrO MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AJIEKTPOABIKYIIAs CHJa, CUJIAa TOKa, HaNpsyKEeHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IIJIOCKOTO KOHIEHCATOpa, CONMPOTHBJIEHUE Y4YacTKa LEMH C
MOCIEAOBATEIbHBIM M  MApaUICIbHBIM  COECMHEHUEM  PE3UCTOPOB,  IHEPTUS
AIEKTPUUECKOTO I0JIs1 KOHAEHCATOPa;

OOBSCHATH OCOOCHHOCTH TMPOTEKaHUS (U3MUECKUX  SBIEHUN: MEXaHHYECKOe
JIBU)KEHUE, TEIUIOBOE JIBUKEHHWE YaCTHI] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOE ABMXeHUE, Tuddy3us, ucnapeHue, KUIeHHe U KOHACHCallUs, TIJIaBICHNe
M KPUCTAJUIM3alMs, HAMpaBICHHOCTh  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO MTPOBOIHUKA;

IIPOBOAMTH HCCIIEOBAaHUE 3aBUCUMOCTU OJHOW (PM3MUYECKON BEIMYHMHBI OT APYrou ¢
WCIIOJIb30BAHUEM TMPSMBIX WM3MEPEHUH, NpU OTOM KOHCTPYHUPOBATH YCTAHOBKY,
bukcupoBaTh pe3yabTaThl MOJTYYCHHON 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKkoB C y4€TOM aOCOJIIOTHBIX IMOTPEITHOCTEH W3MEPEHHM, NeNaTh BBIBOJBI 10
pe3ynbTaTaM UCCIEI0BAHMS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUsT (U3UYECKUX BEJIWYMH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBATh aOCOJIIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOJIUTH  OMBITHI MO TPOBEPKE TPEIJIOKEHHOW THUIOTE3bl: TUIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIM3UPOBATh
MOJIyYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEATI0KEHHONW TUIIOTE3HI;
coOnroaarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHUNA B paMKax
y4eOHOT0 SKCTIEPUMEHTa, MPAKTHKyMa M y4eOHO-MCCIIeNOBATEILCKOW U TMPOCKTHOM



JeSITEIbHOCTH C HCIHOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U J1aOOPaTOPHOTO
000pyI0BaHNS;

pemats pacdy€THBIC 3a/addl C SBHO 3aJ[aHHOW M HESIBHO 3aJaHHON (u3mdeckoit
MOJIeJIbIO: HAa OCHOBaHMM aHaJM3a YCJIOBHsS OOOCHOBBIBATH BBIOOP (hH3HUECKOM
MOJIENId, OTBevalomeld TpeOOBaHUAM 3aJaud, TNPUMEHATH (OPMYNbI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl (PU3MYECKUX TEOPUM MpU  HUCHOJIH30BAaHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs] 3ajad, IMPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
MMEIOIINXCA JaHHBIX, aAHAJIU3UpPOBATh PE3YJbTaTbl M KOPPEKTHPOBATH METO/bI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHBIE 3aau, TpeOyrolre MpUMEHEHUs! 3HAaHUI U3 Pa3HbIX pa3/IesioB
Kypca (U3MKH, a TaKKe MHTErpallMd 3HAHUW U3 JPYTUX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IMKJIA: BBICTPAWBATh JIOTMUYECKYIO ILIEMOYKY PACCYXKJICHHH C ONOpOW Ha
M3YYEHHBIEC 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SBICHMUS,

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPHUHIIUIIOB pabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MPOIIECCOB;

MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

aQHAIM3UPOBATh U  OLIEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTEIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLlecCaMH, C TO3ULUN
9KOJIOTMYECKOI 0e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUH, a TAKXKE Pa3yMHOM MCIOJIb30BAHUU JOCTUKEHUW HAyKu U
TEXHOJIOTH JUIsl TalbHEUILEro pa3BUTHS YEI0BEYECKOr0 00IECTBA;

MPUMEHSTh Pa3IUYHbIe CTIOCOOBI paboThI ¢ HHpOpMAIUeil PU3NYECKOTO COAEPIKAHUS C
UCIIOJIb30BAHUEM  COBPEMEHHBIX  HH(MOPMAIIMOHHBIX  TEXHOJIOTUH, TIPH  STOM
UCTIOIB30BAaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM  JUIA  TIOWCKa,
nepepaboTKU W TNpeAbsBIeHUS Y4eOHOM U HAyYHO-TIOMYJSIpHON uHOpMauH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpEeTaluud HHQOpMalMM, OJYyYEHHOW U3 Ppa3InYHBIX
UCTOYHUKOB, KpUTUYECKH aHAJIU3UPOBATh MMOIy4aeMyt0 HH(POPMALIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLUY;

NPOSBIATh OPraHM3aLMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIeI0BATEIbCKUX PaboT;

paboTaTh B TpYIIE C HUCIOJHEHUWEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAaHUPOBATH
paboTy TpyImbl, palMOHAIBHO pACHpeAessaTh JAEATEIbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMBl;

IOpOSBIATH MOTHUBALMIO K Oynymed 1npodecCHOHATbHOM — JESATENIbHOCTH IO
CIENUATBEHOCTSM (PU3UKO-TEXHHUECKOTO MPODUIIS.

K konny oOyuenust B 11 knacce npeIMETHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

NOHUMATh pPOJb (UMK B OSKOHOMHYECKOH, TEXHOJOTHYECKOHW, COLMAIBbHOW U
TUYECKON cdepax IesTeIbHOCTH YeJOBEKa, POoJib U MeCTO (PU3MKH B COBPEMEHHOM
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMUHU B MPAKTUYECKON 1€ATEIHHOCTH YEJIOBEKa U
JAIBbHEWIIEM  HAy4yHO-TEXHMYECKOM  pa3BUTHM,  3HAUYE€HHUE  OIMCATEIIbHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON M MPOTHOCTHYECKON (QYHKIMH (u3nyecKoit
TEOPUU — DIIEKTPOJMHAMUKH, CHELUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNPEACTaBICHUN 0 (U3HUecKOil



KapTUHE MHUpPA, MECTO (PU3MYECKOW KapTHHBI MHUpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTaBICHUI O IPUPOJIE;

pa3nuyarth yCJIOBUS NPUMEHHUMOCTH Mojeneld (U3NYECKHX Tel H  IPOILECCOB
(sABJIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJI,
rapMOHUYECKHE KOJICOaHUs, MATeMaTHYECKUH MAaATHUK, HICAIbHBIA MPYKUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHBIN KosleOaTenbHbII KOHTYp, TOHKAs JINH3A,
MoJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJiOBUS (IpaHMIbI, O0O0JAacTH) HPUMEHUMMOCTH (HU3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIIMH XapakTep (YHAaMEHTAJIbHBIX 3aKOHOB M OIPAHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE HPOLIECCHl U SBIEHMS, HCIIOJIb3Ys
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMUKM M CIELHAIBHOM TEOpUHU
OTHOCUTEJIBHOCTH (3aKOH COXPAHEHHUs 3JIEKTPUUECKOIo 3apsja, cwia Amiepa, cuiia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUIUM, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKIUU B 3JEMEHTE 3JIEKTPUUYECKOM LIENHU CO CKOPOCTHIO M3MEHEHUS CHIIbI
TOKa, OCTYJaThl ClIELMATIbHON TEOPUN OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAJIN3UPOBATh U OOBSICHATH KBAHTOBBIE [TPOLIECCH] U SIBJICHMSI, UCIIOIb3YsI TIOJIOKEHUS
KBaHTOBOM (msukm (ypaBHeHWe DiHIITEHHA a1 HoTOdPdeKTa, MEepBBId U BTOPOI
noctyinarsl bopa, mpuHIMI COOTHOIEHUs HeomnpeaeiaEHHocTel I'eiizenbepra, 3aKOHbI
COXpaHEHHUs 3apsI0BOr0 M MacCOBOT'O YMCEN U SHEPTUU B SIIEPHBIX PEAKLMSX, 3aKOH
palMOaKTUBHOIO pacraja);

OTKCHIBATh (PU3MUYECKHE MPOLIECCH U SBIICHHS, HCIIOIb3Ys BEIMYUHBI: HANPSHKEHHOCTH
AIIEKTPUYECKOTO  TOJIS, I[OTEHLUMAT  3JIEKTPOCTAaTUYECKOTro  IOJid,  Pa3HOCTh
HNOTEHIMAJIOB, 3JEKTPOJBMXKYILAS CHUJA, MHIYKIMS MarHUTHOTO IOJIsi, MarHUTHBIN
IOTOK, Ccuia AMmIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIa CaMOUHAYKLIHH,
SHEepPrus MarHUTHOTO I0JI NTPOBOJIHUKA C TOKOM, PEISTUBUCTCKUIM MMITYJIbC, TOTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCIIO U 3apsj Apa, SHEPTHsl CBS3H A1pa;

OOBSACHATH OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: AJIEKTPOMAarHUTHAs
MHAYKIINS, CAMOUHIYKIIUS, pe30HaHC, UHTEp(EPEHIHs BOIH, JUPPAKIMS, JUCTIEpCus,
MOJIHOE BHYTpEHHee oTpaxkeHue, (potornexkrpuueckuit apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  siAep, ramMma-u3inydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAIbHOT0 aHAJIN3a U paboThI Jla3epa;

OTIpe/IeNIATh HANpaBJIE€HUE MHIYKIUU MArHUTHOTO MOJI MPOBOJAHMKA C TOKOM, CHJIBI
Awmriepa u cuibl Jlopenna;

CTpPOUTh M300paKEHHE, CO37aBaeMoO€ IUIOCKUM 3€pKajoM, TOHKOW JIMH30H, U
paccUnTHIBaTh €T0 XapaKTePUCTUKU;

IIPUMEHATH OCHOBOIIOJIAraloIe ACTPOHOMHUYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a W OOBSACHEHHs (PU3MUYECKUX MPOLECCOB, MPOMCXOJAINIMX B 3BE3AAX, B
3BE3HBIX CHCTEMAaX, B MEXraJlakTUYeCKOW Cpeae; JBMKEHUS HEOECHBIX Tell,
SBOJIIOLIMH 3BE3] U BeeneHnHoi;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATh PE3yIbTaThl
NOJYYeHHOM 3aBUCHUMOCTH (M3WYECKUX BEJIMYMH B BHUAE TIpadukoB C y4ETom
aOCONIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUH, JienaTh BBIBOJABI IO  pe3yibTaraM
WCCIIE/IOBAHMSI;

MPOBOANTh KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJIBHBIA METOJ M3MEPEHHUs, OLEHUBaTh aOCONIOTHBIE W OTHOCUTEJbHbBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHI [0 IPOBEPKE IMPENJIOKEHHOW THIIOTE3bl: IUIAHUPOBATH
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U I€JaTh BBIBOJ O CTATYCE MPEAJI0KEHHOM TMIIOTE3bI;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUM;

coOnroaarh mpaBuia 0e30macHOro TpyJda IpU MPOBEACHUU HCCIEOBAaHUM B paMKax
y4eOHOr0 SKCIIEPUMEHTa, MPaKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JESTeIbHOCTH C HCHOJb30BAHUEM HM3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemats pacy€THBIC 3aladdl C SIBHO 3aJaHHOW M HESBHO 3aJaHHON (DHU3MUecKoid
MOJIENIbIO: Ha OCHOBAaHMM aHalM3a YCIOBHS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeUarolre TPeOOBAHUAM 3a/1a4H, IPUMEHAITH GOPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U
NOCTYyJaThl (PU3MYECKUX TEOPHA MpPHU HUCIOIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
pemieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl HAa OCHOBAHMM HMEKOIIMXCA JAaHHBIX,
AQHIN3UPOBATh PE3YJAbTaThl M KOPPEKTUPOBATb METOJbl PpEUIEHHS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIE 3a]auu, TPeOyIomre MPUMEHEHHs 3HAaHWI U3 Pa3HBIX pa3aesioB
Kypca (QH3MKH, a TaKKe MHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIEMOYKY PACCYXICHHM C ONOpOM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (pU3HUYECKHE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSCHEHUSI OCHOBHBIX MPUHIUIIOB pabOThHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB M TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIErO0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AHAIM3UPOBATh U  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH 4eJIOBEeKa, CBSI3aHHOW ¢ (U3MUeCKMMM TMpoleccaMu, C TO3HIMMA
9KOJIOTMYECKOI 0€e3011acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MPUPOJONOIB30BAHUM, a TAKKE€ Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUU HAyKu U
TEXHOJIOTHH JUIsl TalbHEUIEro pa3BUTHS YEI0BEYECKOro 00IeCTBa;

IPUMEHSATH pa3nyHble CIOCO0B! paboThl ¢ HH(popMalHen (U3NIECKOTro COJepKaHUs C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BAaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKA,
nepepadoOTKU M TpeAbsABICHHUS Y4eOHOW M HaydHO-TIOMYJSpHOH HHMOpMAIUH,
CTPYKTYpPUPOBAaHHUS W MHTEpPOpeTaluud HHQOpMalMM, MOJYyYEHHOW U3 PpPa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIMIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLIUY;

NPOSBISATh OPraHM3allMOHHBIE M  ITO3HABATEJIbHBIE YMEHHS CaMOCTOSTEIBHOIO
pUOOpPETEHNs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLMAJIBHBIX pOJIeH, MIIaHUPOBATh
paboTy TpYMIbI, palMOHAIBHO paCHpeNeisTh IeSTeNbHOCTh B HECTaHAApPTHBIX
CUTYallUsX, acKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELICHUE
paccMaTpuBaeMoi TPOOIIEMBI;

OpOSIBIATE  MOTHBAaIMI0O K  Oyaymed npodeccHOHalbHOW — JAEATENbHOCTH IO
CHEeUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpOrpamMmbl Bcero O;Tpom’m’le p 6aKanec1me odpa3oBaTejbHbIE
padoThI padoThI pecypesI
Pasznen 1. HAYYHBIM METO/ ITIO3HAHUSI ITIPUPO/IbI
1.1 Hayunplii MeTO TO3HAHUS TTPUPOIBI 6 bubmorexa [IOK
' i A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Pasznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuemarika 10 . https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
22 Hlusamuia 10 https://m.edsoo.ru/f16b68d7
" bubnuorexa [JOK
23 Cratuia TeEprOTO TN > . https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXaHHUKE 10 1 https://m.eds00.ru/f16b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.eds00.ru/f16b68d7
bu6mmorexa [IOK
3.2 Tepmoannamuka. TerioBbie MaITUHBI 20 1 https://m.eds00.ru/f16b68d7
33 ArperaTHble cocTosiHUS BemiecTBa. da3oBbie 14 1 bubnmnoreka [JOK
' ePeX0IbI https://m.edso0.ru/f16b68d7
Hroro no pazneny 49




Pasnen 4. JIEKTPOANHAMUKA

bubmuoreka [JOK
4.1 DIEKTPHHECKOE Nose 24 . https://m.edso0.ru/f16b68d7
4.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 24 1 Eggg'jl/?;]ree%asgorllf/fl%% q7
bubmuorexa [JOK
4.3 TOKH B pasiIHHHbIX cpeax 6 https://m.edsg).ru/f16b68d7
Hroro no pazgeny o4
Pasznen 5. DUBHUYECKHUN TIPAKTUKYM
. bu6mmoreka [IOK
>l dusmueckuit npaxTHKyM 16 16 Ptipsim eds00- /1606847
Htoro no pazneny 16
PesepBHOC Bpems 10 bubmmorexa [TOK
p p https://m.edsoo0.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 8 16
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
o HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m NMPOrpamMMbl Bcero Kourpoarneie  Tlpaxrueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Paznen 1. 9JIEKTPOIUHAMUKA
but6mmorexa [IOK
11 Marswrioe nose 14 https://m.edsoo.ru/39859ef1
1.2 DONeKTpOMarHuTHAs MHIYKIIHS 13 1 bubmorexa IOK

https://m.edsoo0.ru/39859ef1




Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bubnunoreka LIOK
2.1 MexaHU4YeCcKHe KoJIeOaHus 10 hitps://m.eds0o.ru/39859ef1
bu6nmoreka [IOK
2.2 DJIeKTpOMAarHUTHBIE KOJICOaHUS 15 https://m.edso0.ru/39859ef1
23 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 10 1 Bu6muotexa [JOK
' BOJIHBI https://m.edso0.ru/39859ef1
bubmuoreka [IOK
24 Onruia 25 . https://m.edso0.ru/39859ef1
Htoro no pazneny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

bubnunoreka LIOK
31 Ocrosat CTO S 1 https://m.edsoo.ru/39859ef1
Hroro no pazgeny )
Paznen 4. KBAHTOBASI ®U3UKA
. bubnmorexa LIOK
4.1 KopryckyssipHO-BOJTHOBOH JTyaan3m 15 https://m.edso0o.ru/39859¢f1
bu6nmorexa LIOK
4.2 Pusnia aroma S https://m.edsoo.ru/39859ef1
43 ®u3nKa aTOMHOTO S1pa U AJIEMEHTaPHBIX 5 bubmmnoreka HOK
' YaCTHII https://m.edsoo.ru/39859¢f1
Hroro 1o pasneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1

DJeMeHTBl aCTPOHOMUU U aCTPOPHU3UKU

Hroro no pazgeny

12

12

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




Paznea 6. PU3HUYECKHAN MPAKTUKYM

bubnunoreka LIOK

6.1 PH3HCCKHH NpPAKTHKYM 16 16 https://m.edso0.ru/39859ef1

Uroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremarusanus 1 00001eHne

71 [PEAMETHOI'O COAEPIKAHUSA U OIIbITA 15 Bu6muotexa [JOK
' JESATEIBHOCTH, IPUOOPETEHHOTO TIPU https://m.edsoo.ru/39859ef1
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Htoro no pazneny 15
PesepBHOe Bpemst 10 bubmmorexa HOK
p P https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 170 4 16
[TPOIT'PAMME
MNOYPOYHOE IINIAHUPOBAHHUE
10 KITACC
No KosmnuecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
11/-11 Tema ypoka Beero Kourpoabnbie IIpakTnyeckue wysenus o0pasoBaTejbHbIe
padoTbl padoThbI pecypchl
1 Dusnka — QysnavenTanbHas HayKa o 1 https://m.edsoo.ru/9bf5c621
pupoJie
2 HayHHEIH METOA NO3HAHNS 1 METOL 1 https://m.eds00.ru/25666972
WCCIEeTOBaHUS (PU3NYECKUX SIBICHUN
DKCIEPUMEHT U TEOPHsl B Ipoliecce
3 no3HaHus npupo sl Habmonenue u 1 https://m.edsoo.ru/3de1d26f
9KCIIEPUMEHT B (pr3mKe
4 Croco0ObI m3MepeHus PU3NIECKIX 1 https://m.edsoo.ru/3a6cb4a3




BCINYNH

AOCOIIOTHAS U OTHOCHTEIIbHAS
MOTPEITHOCTH U3MEPEHUit
(U3HYECKUX BEIMYUH

MognenupoBanue B ¢puzuke. Ponb u
MecTo GU3UKU B (POPMUPOBAHUHT
COBPEMEHHOM HAYYHOU KapTUHBI
MUpa, B IPAKTHUYECKON AEITEIbHOCTH
JIOJIEH

Mexanunueckoe nBuxeHue. Cucrema
orcyeta. OTHOCUTEIHLHOCTh
MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOparHas 3a/1a4il MEXaHUKU

https://m.edsoo.ru/a2h15721

https://m.edsoo.ru/3b9eb2cc

https://m.edso0.ru/b1857981

Pannyc-BekTop MaTepualbHON TOUKH,
€ro IIPOEKIMU Ha OCH KOOpAUHAT.
Tpaexropus. Ilepemenienue.
Ckopoctb. X npoekuuu Ha ocu
KOOpAHHAT

https://m.edso0.ru/44f38e63

PaBHOMEpHOE IpsIMOJIMHEWHOE
nBkeHue. I'paguueckoe onucanue
PaBHOMEPHOTO MPSMOJIIMHEHHOTO
JBUKCHHUSI

https://m.edso0.ru/9c7af19c

10

11

Crnosxenue nepemeIeHnii u
ckopocrten. Pemenue 3agau

HepaBHoMepHOE 1BHKEHHE.
MrHaoBeHHas1 CKOPOCTb. Y CKOPEHHE.
[IpssMonHENHOE IBMXKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edso0.ru/56b218f1

https://m.edsoo.ru/a8ce4fdf

12

I'paduueckoe onucanue
MPSIMOJIMHENHOTO JBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/f924dcc8

13

CBobOoaHoe majeHue. Y CKopeHue
CBOOOIHOTO ITaJ€HN. 3aBUCUMOCTD

https://m.edsoo.ru/fa29e9cf




KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

14

15

16

JIBr>KeHue Tela, OpOIIEeHHOI0 IO/
YIJIOM K TOPU30HTY

KpuBosnHelHOE ABUXKEHUE.
JIBrO>KEHUE 110 OKPY>KHOCTH. YTJIOBast
U JIMHEWHAas cKkopocTh. [lepron u
yactota. L{enTpocTpemMurensHoe u
IIOJIHOE YCKOPEHHUE

KonTponbhas padota no teme
"KunemaTtuka"

https://m.edso0.ru/9a2d3298

https://m.edso0.ru/66fefe66

https://m.edsoo.ru/ee9d274a

17

18

19

[Tepssiif 3akoH HbroTOHA.
NHepuyanpHbIe CUCTEMBI OTCUETA.
[IpuHuun otHOcuTeNnbHOCTH ["anumest.
HewnnepunanbHble CUCTEMBI OTCUETA

Cuia. PaBHOEHCTBYIOLIAs CUJIa.
Bropoii 3akon HeroTona. Macca
B3aumoneiicteue ten. Tperuil 3aKoH
HeroTona

https://m.edsoo.ru/cfe1583c

https://m.eds00.ru/9e291363

https://m.edsoo.ru/efe4112e

20

[IpuHUMI cyneprno3uuu Cuil.
Pemenue 3aga4 Ha npuMEHEHNE
3ak0oHOB HprloTOHA

https://m.edso0.ru/1f52449f

21

3aKOH BCEMHUPHOTO TATOTEHUS.
DKBUBAJIEHTHOCTb IPABUTALIMOHHON U
VHEPTHOU MaccChl

https://m.edsoo.ru/f4clech8

22

23

24

Cuna TsKeCTH M YCKOpeHHe
CcBOOOIHOTO ITaCHUA

JIBrm>keHre HeOECHBIX TE U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYEcKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

https://m.edso0.ru/3e848452

https://m.edsoo.ru/c3787bce

https://m.edsoo.ru/75f2fcof




25

TCJ1a

Cuna tpenus. [Ipupona u Buabl cui
TpeHus. J[BuxeHune B )KUAKOCTH U
rase ¢ y4€ToM CHUJIbI COIIPOTUBIICHUS
cpeabl

https://m.edso0.ru/1251686e

26

27

28

Hasnenue. ['uapocraruueckoe
nasnenue. Cuna Apxumena

AOGCOIIOTHO TBEPOE TEIIO.
[ToctynarenbHOE U BpamaTeabHOE
JBUKEHUE TBEPIOTO Telia
MOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaieHus. [1neuo cubl

https://m.edsoo.ru/cc6cd69f

https://m.edso0.ru/39816e56

https://m.edso0.ru/363b5721

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAoMy Teiy. LleHTp Tshkectu Tena.
VYcnoBusi paBHOBECHS TBEPJIOTO TENA.
Buybl paBHOBecHs

https://m.edsoo.ru/31fcdd2c

30
31

Pemenue 3agau

KonTponbhas pabota no teme
"Tunamuka. CtaTuka TBepIoro tena"

https://m.edsoo.ru/d59f5579

https://m.edso0.ru/f3818b83

32

NMnynsc MmaTepralbHONW TOYKH,
CUCTEMBI MaTEPUAIIbHBIX TOYEK.
IMenTp Macc cucTeMbl MaTEPUAIIBHBIX
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
Macc

https://m.eds00.ru/99859985

33

Vmnynbe cuitbl 1 UI3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXpaHEHHUS
uMnynbca. PeakTuBHOE BUKEHUE

https://m.edsoo.ru/64aafec4

34

MoMeHT uMItysibca MaTe€pUAIbLHON
To4ku. [Ipencrasienue o coxpaHeHuu
MOMEHTa UMITYJIbCA B [IECHTPAJIBHBIX
MOJISIX

https://m.edsoo.ru/f6195a12

35

Pemenue 3agau

https://m.edsoo.ru/7b7a4663




36

PaGora cuibl Ha MajioM U Ha
KOHEYHOM TEePEMEIIICHHH.
I'padmyeckoe npencraBaeHne padOTHI
cuiibl. MOIIIHOCTD CHJTBI

https://m.edsoo.ru/24c9cefl

37

Kunernueckas sneprus. Teopema 06
W3MEHEHUU KMHETHYECKOU SHEPTUH
MaTepUaIbHOM TOUKH

https://m.eds00.ru/18311468

38

HOTGHI_[I/IaJ'IBHBIe N HCIIOTCHI U AJIbHBIC
cunbl. IloTeHuanpHas OHCPIUs.
BTOpaSI KOCMHYCCKAsA CKOPOCTb

https://m.edso0.ru/29cda7aa

39

TpeTBH KOCMHYCCKasA CKOPOCTh. CBs13b
pa60TI>I HCIIOTCHIMAJIBHBIX CHUJI C
H3MEHEHHEM MEeXaHMYSCKOM QHCPIUH
CHCTEMEI TEJI. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OHCPI'un

https://m.edso0.ru/8475b83e

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepnyiuu s U1eaIbHOM
KHUJKOCTU

https://m.edso0.ru/64f812d9

41

KonTponbHas pabota no teme
"3aKOHBI COXpaHEHUsS B MEXAHUKE"

https://m.edsoo.ru/adfd6321

42

43

44

45

PazBuTue npeacraBieHuii o npupoe
Ter10Thl. OCHOBHBIE TIOJIOKEHUS
MKT. Iuddyzus. bpoynosckoe
JIBUKECHHE

CrpoeHue ra3000pa3HbIX, XKUJIKUX U
TBEPABIX TeJ. XapaKTep JABUKCHUS U
B3aMMO/ICHCTBHS YaCTHI] BEILIECTBA

Macca u pazMepsl MOJIEKYIT (aTOMOB).
KonunuectBo BemectBa. [locrosinnast
ABorazpo

Temneparypa. TemioBoe paBHOBECHE.
[ITkana [{enscus

https://m.edso0.ru/8d327d3e

https://m.edso0.ru/7f949152

https://m.edsoo.ru/33d17dbd

https://m.edsoo.ru/f6931272




46

Pemenue 3agau

https://m.edso0.ru/a93bae98

47
48

Wneanpubiii ras. I'a3oBbie 3aKOHEI

YpaBHenue Menzaeneena-
Knanelipona. Pemienue 3amau

https://m.edso0.ru/c9618ea8

https://m.edsoo.ru/b56856ff

49

50

AOcoirroTHas Temmeparypa. 3akoH
JanpToHa

W3omporueccsl B uaeanbHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

https://m.edso0.ru/91849ece

https://m.edso0.ru/2881b186

o1

I'paduueckoe npeacraBicHue
M30TPOIIECCOB: N30TEpMa, U30X0Pa,
nzobapa

https://m.edsoo.ru/6a23b4ac

52

OcHoBHoe ypaBHeHHe MKT

https://m.edso0.ru/18a67861

53

54

55

Pemenue 3agau

CBs13b a0COMIOTHON TEMIIEpaTyphbl
TEPMOJUHAMHYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKON SHEpruen
IIOCTYIATEIbHOTO TEIJIOBOIO
JIBUKEHUS €€ YacTHI]

O0001IeHrEe U CUCTEMAaTU3AIU
sgagui mo treMe "Ocuossl MKT"

https://m.edsoo.ru/dac14f69

https://m.edsoo0.ru/456e15c2

https://m.edso0.ru/15463eae

56

57

58

KonTponbHas pabota mo Teme
"OcHoBel MKT"

TepmoauHaMuueckas cuctema.
3aganue BHEMIHUX ycinoBuil ais T]]
CcUCTEMBbl. BHenIHue U BHyTpEeHHHE
napametpsl. [lapamerpst T/1 cuctemsl
KaK Cpe/IHME 3HAaYEHUs BEJIUYMH,
ONMCBIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBombsHas pemakcarus T/J]
CUCTEMBI K TETJIOBOMY PaBHOBECHIO

https://m.edsoo.ru/e2c6adae

https://m.edsoo.ru/3cefc893

https://m.edsoo.ru/abe6de9c




59

60

61

Mopeinb uieanbHOro rasa B
TEpPMOJIMHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TOU MOJEIIH

VYpasuenue MeHneneesa-Kianelipona
U BBIpA)KEHME JJIs1 BHYTPEHHEH
SHEPrUu

BeIpaxxenue i1 BHyTpeHHEN SHEPTUU
OJIHOATOMHOT'0 HJICAJIBHOT'O Ta3a.
KBasucrarnueckue U HECTaTUYECKUE
IIPOLIECCHI

https://m.edso0.ru/65542fde

https://m.edsoo.ru/fdc9d33b

https://m.edsoo0.ru/e68eb3fb

62

63

64

65

DnemeHTapHas paboTa B
TepMOJuHaMuKe. Beruucnenue
paboTsl 1o rpaduKky mnpoiecca Ha pV-
auarpamme

Temnonepenaua kak croco6
M3MeHeHus1 BHyTpeHHel snepruu T /1
CUCTEMBbI 0€3 coBepleHus: pabOThI

KonBekuusi, TenaonpoBOgHOCTD,
W3JTy4YCHHUE

KommuectBo TennoTsl. TemIoéMKOCTE
Tea. Y IenpHas U MOJIsIpHas
TCINIOEMKOCTH BeIlecTBa. Y AeIbHas
TEIUIOTA CropaHus TOILIMBA

https://m.edsoo.ru/71bd7146

https://m.edsoo.ru/74ea547b

https://m.edsoo.ru/d2b82bdc

https://m.edso0.ru/77191a19

66

67

Pacuér xonuyecTBa TEIIOTHI IpU
Terioneperayde

[TonsiTue 06 anrabaTHOM TpoIecce.
[IepBblii 3aKOH TEPMOJAMHAMUKHU

https://m.edsoo.ru/f72b113f

https://m.edsoo.ru/92f2bfaf

68

KonnuaecTBo TeminoTsl u paboTa Kak
MEpbl U3MEHEHHS BHYTPEHHEHN
sHepruu T/I cucremsl

https://m.edsoo.ru/fe9db125

69

BTopoii 3ak0H TepMOJIMHAMUKY JJ1s1
PaBHOBECHBIX U HEPABHOBECHBIX

https://m.edsoo.ru/fbel719c




npoueccoB. HeobpaTtumoctsb
IPUPOIHBIX IPOLIECCOB

70

71

[IpuHIUIIBI AEHCTBUS TEMIOBBIX
mammH. KIT{

MaxkcumansHoe 3Hauenue KIT. Iuxn
Kapno

https://m.edso0.ru/58f1d829

https://m.edsoo.ru/b4ch642e

72

73

Pemenue 3amau

OKOJOTHYECKHUE aCIIEKThI
HCIIOIB30BaHMUA TEIMIOBBIX
nsurareineil. TeroBoe 3arpsi3sHEHNE
OKpY>Karolen cpebl

https://m.edso0.ru/9aee78d6

https://m.edsoo.ru/5a484ad2

74

75

Pemenue 3agau

O00011IeHIE U CUCTEMATU3AIUS
3HaHuit no teme "TepMoauHaMuka.
TermnoBeie MaIIUHEL"

https://m.edsoo.ru/6ccd6f3e

https://m.eds00.ru/6192f9d2

76

KonrponbHas pabota no reme
"Tepmoaunamuka. TemnnoBbie
MalluHb!"

https://m.edso0.ru/4ae6e963

77

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue. Y nejibHast
TeII0Ta MapooOpa3oBaHUs

https://m.eds00.ru/6338623e

78

79

HaceplieHHBIE ¥ HEHACBHILIICHHBIE
napel. KauecTBeHHas1 3aBUCUMOCTh
IIJIOTHOCTHU U JaBJICHUS HACBIILIEHHOIO
rapa oT TeMIIepaTypsbl, UX
HE3aBUCHUMOCTb OT 00BbEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTU

BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCHUTENbHAS BIAXKHOCTD

https://m.edsoo.ru/87fbedd1

https://m.edsoo.ru/11ef332a

80

Pemrenue 3agau

https://m.edsoo.ru/eda6d771




81

82

83

TBépnoe Teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHS
CBOMCTB KpHUCTAJUIOB

[InnaBnenue n KpUCTAIIU3ALIMSL.
VnensHas TEIUIOTA IJaBJICHUS.
Cybnumarust

Hedopmariu TBEpAOTO TENA.
Pactsoxenue u cxxarue. COBur.
Mopyns FOura. [penen ynpyrux
nedopmaruit

https://m.edsoo.ru/dac86a9b

https://m.edsoo.ru/b1fe5daf

https://m.edso0.ru/9195addc

84

85

TenmoBoe pacIMpeHue KUJIKOCTEN 1
TBEPIBIX TEJI. AHTAPMOHU3M
TEIJIOBBIX KOJIEOAHHH YacTHI]
BeIIlECTBA

[IpeoOpa3oBanue sHeprun B (Ha30BBIX
nepexoiax

https://m.edsoo.ru/c4afd848

https://m.edso0.ru/38b77981

86

YpaBHEHHE TEIJIOBOTO OamaHca

https://m.edso0.ru/187698ea

87

88

Pemenue 3agau

[ToBepXHOCTHOE HaATSKEHUE.
Kanunnsipuele siBnenus. JlaBnenue
10/ UICKPUBJIEHHOM MOBEPXHOCTBIO
xuakoctu. Popmyia Jlamnaca

https://m.edsoo.ru/dd3bbc77

https://m.edso0.ru/1674aedf

89

90

91

O0o001IeHNEe U CHCTEMATH3ALIHS
3HaHUU 10 TeMe "ArperaTHble
cocTosiHus BemiecTBa. ®a3oBbie
nepexonr"

Kontponbras pabota mo teme
"ArperatHble COCTOSIHUSI BEIIECTBA.
da3oBbIe IEpEXOABI"

DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUYECKUX 3apsI0B.

https://m.edsoo.ru/b86bcada

https://m.edso0.ru/637137ab

https://m.edso0.ru/d8239b91




[IpoBOIHUKHU, TUBTIEKTPUKHU U
MOJYTPOBOIHUKU

92

DJIeMEHTapHBIN AIEKTPUUECKUN
3apsj. 3aKOH COXpaHEHUs
ANEKTPUYECKOTO 3apsaa

https://m.edso0.ru/3839a75¢

93
94

B3aumoneiictBue 3apsanoB. ToueuHbie
3apsabl. 3akoH Kynona

Pemrenue 3amau

https://m.edsoo.ru/22342ef5

https://m.edsoo.ru/77a9d457

95

96

DnekTpuyeckoe noje. Ero neiicraue
Ha AJICKTPUUECKHUE 3aPsi/IbI

Hanps:k€HHOCTB 3JIEKTPUUECKOTO
nosisi. [IpoGnbIit 3apsz. Jluauu
HaIpsKEHHOCTH 3JIEKTPUUECKOTO
noJi. OMHOPOHOE AIIEKTPUUECKOE
rnoJie

https://m.edso0.ru/5f69d83a

https://m.edsoo.ru/ele8dbc4

97

IToTeHmanbHOCTh
QJICKTPOCTATUYCCKOI'O I10JIA. Pa3Hocth
IOTCHIIUAJIOB U HAIIPSKCHUC

https://m.edso0.ru/ae94dc27

98

99

100

IloTenumnanpHast SHEPTU: 3aps/ia B
QJICKTPOCTATUYCCKOM ITO0JIC.
IloTenunan QJICKTPOCTATUICCKOT'O
T10JI4

CBs13b HaNPSXKEHHOCTHU TOJIS U
Pa3HOCTHU MTOTEHIUAJIOB [
JNEKTPOCTATHYECKOTO MO
[IpuHnun cyneprno3unumn
JIEKTPUYECKUX TOJIEH

https://m.edso0.ru/5a9a6571

https://m.edso0.ru/9f3f9289

https://m.edsoo.ru/1bd18654

101
102

103

Pemrenue 3agau

[Tone Toueunoro 3apsana. [Tone
PaBHOMEPHO 3apsHKEHHOM cepbl
[Tone paBHOMEpPHO 3apsiKEHHOTO 110
00bEMy miapa. [Tone paBHOMEpHO

https://m.edso0.ru/163711ea

https://m.edsoo.ru/cc734dce

https://m.edso0.ru/4677e463




3apsHKCHHON OECKOHEYHOU TIOCKOCTH
[IpoBOIHMKH B 3IEKTPOCTATUUECKOM

104 1 https://m.edso0.ru/a6229e4d
rosie. Y CJI0OBUE PAaBHOBECHS 3apsI0B

105 JWSNCKTPHKH 1 HOIYIIPOBOIHHIH B 1 https://m.eds00.ru/62476ad1
3JEKTPOCTATUUECKOM I10JIe
Kongencarop. D1neKTpoéMKOCTh

106 KOHJIeHCaTopa. DIIEKTPOEMKOCTh 1 https://m.edsoo.ru/e7d2baf7
IIJIOCKOTO KOHJIEHCATOpa

107 Hapaiienbroe coepunenne 1 https://m.edsoo.ru/5aef8d69
KOHJICHCATOPOB

108 HocnenoBatenbHoe coeAuHeHHe 1 https://m.edsoo.ru/11bce646
KOHJICHCATOPOB

109 DHeprust 3apsHKCHHOTO KOHJIGHCATOpa 1 https://m.edsoo.ru/235a28b8

110 Pemenue 3amau 1 https://m.eds00.ru/656b4b18

111 JBIDKCHHE 3apACHHON HACTHIIEI B 1 https://m.edsoo.ru/b4b416¢7
OJIHOPOJTHOM 3JIEKTPUUECKOM I10JIe

112 Pemenue 3anau 1 https://m.edsoo.ru/8321c4d4
O06001IeHre U CUCTEMATU3 A

113 3HAHHU 110 TeMe "DICKTPUUECKOe 1 https://m.edso00.ru/144d952f
nojue"

114 ,I,<OHTPOHI’HM pabora r,l,o Teme 1 https://m.edso00.ru/8add45f8

DNEeKTpUYECKOe ToJIe

Cuna toka. [TocTosiHHBIN TOK.

115 VY CnoBus CyIecTBOBaHUS 1 https://m.edso00.ru/b6811413
MIOCTOSIHHOTO 3JIEKTPUUYECKOI'0 TOKA

116 IZ;I)CIT((;I{HHKH Toka. Hanpsokerue u 1 https://m.edso00.ru/167f5ef5

117 | 3aKoH Oma i ywactka ueru. 1 https://m.eds00.ru/953f39dd
DNEeKTpUYECKOe COMPOTUBIIEHUE

118 3asncumocTh COTIPOTHBIICHHA 1 https://m.edsoo.ru/1b983cha

OAHOPOJHOTI'O IMMPOBOAHUKA OT €TI0




JAJIMHBI U IO IMOIICPEYHOr 0
CCUCHUA

y,I[GJ'IBHOC COIIPOTUBJICHHUE BCUICCTBA.

119 1 https://m.edsoo0.ru/12739db1
Pemenue 3amau
[TocnenoBarenvHOE, MapaIebHOE,

120 CMEIIAHHOE COEUHEHNE 1 https://m.edsoo.ru/ebd277dd
MIPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 AIIEKTPHUECKUX Iienei. [IpaBuia 1 https://m.edsoo.ru/e897cle3
Kupxroga

122 Pewenue 3amau 1 https://m.edso00.ru/9692cee?

123 PaGora snexpuccioro Toka. 3akon 1 https://m.edso0.ru/63fc1f6c
Jxoyna —Jlenua

124 Pemenue 3anau 1 https://m.edsoo.ru/743f2f57
MOIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TeruioBast MOLIHOCTb, BbIIEIsIeMas Ha 1 https://m.edsoo.ru/73ca2881
pe3ucrope

126 Pemrenue 3amau 1 https://m.edsoo.ru/b4df8ee4

127 QZ[C ¥ BHYTPCHHCE CONPOTHBIICHUC 1 https://m.edsoo.ru/14a99997
HCTOYHUKA TOKa

128 3axon Oma AU TIOTHOR (samKHyTOH) 1 https://m.edsoo.ru/671f4cfc
ANEKTPUUYECKON 1IeTn

129 Pemrenne 3amau 1 https://m.eds00.ru/96ed9672

130 MOoOIHOCT, UCTOYHHUKA TOKA 1 https://m.edsoo.ru/14ele7fc

131 Kopotkoe 3ambikaHue 1 https://m.edso00.ru/2e8399e5

132 i(:;z[encamp B HCTH TOCTOAHHOTO 1 https://m.edsoo.ru/ca2d98fc

133 Pemenne 3amau 1 https://m.edsoo.ru/8be8dfbb

134 ~ Pemwenuesaiaumoreme 1 https://m.edsoo.ru/fbc71f99

[ToCTOSTHHBIN IEKTPHUUISCKUN TOK
135 Pemrenne 3ama4d mo reme 1 https://m.edsoo.ru/fd84564f




136

"IIoCTOSIHHBIN 31EKTPUUYECKUH TOK"

Pemenue 3agau no reme
"ITocTOSIHHBIN IEKTPUUECKUN TOK"

https://m.edsoo.ru/e9bf8c7d

137

O0001IeHrEe U cUCTEMaTU3 AU
3HaHu# 110 Teme "lIlocToSHHbBIN
AJIEKTPUYECKUM TOK"

https://m.edso0.ru/h312753c

138

139

140

KontponbHas pabora no reme
"IIoCTOSIHHBIN 31EKTPUUYECKUI TOK"

DneKkTpruyecKasi MpoOBOAUMOCTD
Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUI
TOK B MeTayiaXx. CBEpXMpPOBOANMOCTD

DIEeKTpUYECKH TOK B pacTBOpax U
pacmiaBax 3J€KTPOJIUTOB. 3aKOHbI
Dapagest U1 SIEKTPOIU3a

https://m.edso0.ru/3b3e6264

https://m.edso0.ru/74ce9638

https://m.edso0.ru/166¢3e31

141
142

DneKkTpuyeckuil Tok B razax. [lnazma

DNEeKTPUUECKUN TOK B BaKyyMe.
BakyymHble npu6opsl

https://m.edsoo.ru/fd1c76c4

https://m.edso0.ru/51313dfd

143
144

DNEeKTpUYECKU TOK B
MOJIYTIPOBOJTHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.eds00.ru/369c2523

https://m.edsoo.ru/34bfclc9

145

146

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuibl TOKa U
HaIpPSDKEHUS B LIENU IIOCTOSITHHOTO
TOKa IIPU MTOMOLIN aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEIBHBIX
puOopoB" unu "3HaKOMCTBO €
udpoBoii 1aboparopueil no Gpusmke.
[Ipumeps! u3mepenus GuU3NUECKUX
BEJIMYHH TP TOMOIIHU
KOMITBIOTEPHBIX TaTYUKOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO

https://m.edso0.ru/887a812f

https://m.edsoo.ru/d3fb8243




JIBUKEHUS C LIETIBIO OIpeIeNICHUs
MTHOBEHHOU cKopocTh"

147

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBIDKEHHUHY 110 HAKJIOHHOM IIOCKOCTH"
niny "UccienoBanue 3aBUCUMOCTH
MyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBH>KEHUN"

https://m.edso0.ru/6264b28c

148

149

150

151

du3nuecKuil MPakTUKYM 110 TeEMe
"N3mepeHue yCKOpeHUsl CBOOOJHOTO
najgeHus" win "M3yuenue aABuKEHUs
Tena, OpOIIEHHOT0 TOPH30HTAIEHO"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS Tela 10
OKPYKHOCTH C IIOCTOSIHHOM 110
MOZYJII0 CKOPOCTBIO" WK
"UccenoBanue 3aBHCUMOCTH
neproja oopalieHus KOHHYECKOTo
MasTHHKA OT €ro mapaMeTpoB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"U3mepeHune paBHOICHCTBYIOIEH
CHJIBI IIPU ABMKEHUM OpycKa Mo
HaKJIOHHOM TJIOCKOCTH" WIIN
"IIpoBepka runoTessl 0
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
OpycKka 10 HaKJIOHHOM IJIOCKOCTH Ha
3aJaHHOE PACCTOSIHUE OT €ro Macchl'”

Pu3nYeCcKUil IPAKTUKYM IO TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOUINX B MIPYKUHE
U pEe3MHOBOM 00paslie, OT UX
nepopmarun” win "H3ydenue

https://m.edso0.ru/b393dcb4

https://m.edso0.ru/a517142e

https://m.edsoo.ru/51e399ac

https://m.edso0.ru/9ef82992




152

153

JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JErKui
61oK"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue korhdummeHTa TpeHus
10 BEJIMYMHE YTIIOBOTO
koaddunmenta 3apucumoctu Frp(N)
umu "HccnenoBanue ABUKEHUS
Opycka 1Mo HaKJIOHHOM IJIOCKOCTH C
MEPEMEHHBIM KO3 PUIIHEHTOM
TpeHus" wnn "M3yyeHue ABUKEHUs
rpy3a Ha Bajly ¢ TpeHueM"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUil paBHOBECHUS
TBEPAOIO Tejla, UMEIOIIETO OCh
BpauieHus" win "KoHcTpynpoBaHue
KPOHIITENHOB U Pacy€T CUII
ynpyroctu" win "U3yuenue
YCTOMYHMBOCTH TBEPJOTO TEINA,
HMMEIOIIEro MIoNaab Onopsl"

https://m.edsoo.ru/e6¢f8b17

https://m.eds00.ru/12559634

154

155

Pu3HYeCKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY nyTH" nin "M3mepenne
CHJIBI TSTH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBaHne COXpaHeHUs
HMITyJIbCA TIPU YIIPYTOM
B3aumoiericTBun" unu "M3mepenue
KMHETUYECKOM SHEPruu Tela 1o
TOPMO3HOMY ITyTH"

Pu3HYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOTrO

https://m.eds00.ru/92e75337

https://m.edsoo.ru/2cc45366




156

157

158

nporecca (peKOMEHI0BaHO
UCIoJIb30BaHue UG POBOI
naboparopun)" unu "M3ydenue
HM30XOPHOIO Mpolecca” uiu
"N3ydyenne n3obapHoro nporecca”
unu "IIpoBepka ypaBHEHUs
cocTtosiHUs"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenbHol
ternoéMioct" win "MccnenoBanue
Iporiecca OCThIBaHUS BelecTBa" UiIu
"UccnenoBanue agradaTHOroO
npouecca" uin "U3yuenue
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS
U TeMIepaTypbl KUIIEHUs KUAKocTen"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEpHOCTEN
WCHapeHUs KUAKocTen" niu
"N3mepenue yaenbpHON TEMI0ThI
naBieHus apaa" uin "Usyuenue
CBOWCTB HACBILIIEHHBIX apoOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/yXa U OI[EHKa MacChl IapoB B
nomenieHuun". 3mepenune
Kod(dulreHTa MOBEPXHOCTHOTO
HATSDKEHUS

Pu3nYeCKUil IPAKTUKYM IO TEME
"HaOmroeHue npeBpalieHus SHepruu
3apsKEHHOTO KOHJIEHCAaTOpa B
SHEPTUIO U3NTyYEHUs cBeToauoaa"
iy "M3ydeHne npoTeKkaHus TOKA B
Lieny, coaeprxalleil Konaencarop"
i "PacnpeneneHre pa3HoCTU

https://m.edso0.ru/64769b23

https://m.eds00.ru/6518def5

https://m.edsoo.ru/8ab6f191




159

MIOTEHLIMAJIOB (HAIPSKEHUS ) IpU
[I0CJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCaTOpoB"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccaenqoBaHue CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"U3mepenue yieabHoro
COIIPOTHBIIEHUS IPOBOJIHUKOB' WK
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSHKCHUS /IS JIaMITbI
HakanuBaHus"

https://m.edsoo.ru/689acfde

160

161

162

Ou3nyecKkuil MPakTUKyM IO TeMe
"HaOuroieHune a5eKkTposn3a’ win
"N3mepenue 3apsiia OTHOBAJIEHTHOTO
nona" wiu "VccnenoBanue
3aBHUCHUMOCTH COIPOTUBICHUS
TEPMOPE3UCTOPA OT TeMIepaTyps”
nnu "CHsATHE BOJIbT-aMIIEPHOU
XapaKTepUCTHKU anoaa”

PesepBubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe 1
"KunemaTtuka"

PesepBHelIit ypok. O60011IeHNE U
CHCTEMAaTH3aInsI 3HaHUH 110 TeEME 1
" [Ilmaamuka"

https://m.edsoo.ru/d12ec827

https://m.edso0.ru/c1cd6683

https://m.edsoo.ru/3e83a7a7

163

PesepBHelIit ypok. O60011IeHNE 1
CHCTEMAaTH3aINsI 3HAaHUH 110 TeEME 1
"Craruka TBEpaoro tena'"

https://m.edsoo.ru/fldde229

164

PesepBHelit ypok. O6001IeHNE 1
cHCTEMAaTH3aINsI 3HAaHUH T10 TeEMeE 1
"3aKOHBI COXpaHEHUsI B MEXAHUKE"

https://m.edsoo.ru/ffffdfb9

165

PesepBHelIit ypok. O6001ICHNE 1
CUcreMaru3anuda 3HAHUI 10 TEME

https://m.edso0.ru/1eb17193




"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON
Teopun"

166

167

PesepBubIil ypok. O6001IcHIE 1
cucTeMaTu3alus 3HaHUH 110 TEME
"Tepmonunamuka. TenaoBbie
MaIIuHbI"

PesepBHeIil ypok. O000IICHHE 1
CUCTeMaTu3alus 3HaHHUH 110 TeMe
"ArperaTHbl€ COCTOSIHUSI BELLIECTBA.
®da3oBbIe epexo b

https://m.edso0.ru/491db95e

https://m.edsoo.ru/376bbe7d

168

PesepBHrlit ypok. O60011eH1E 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"DnexkTpuueckoe nose"

https://m.edsoo.ru/a3a31db5

169

PesepBHrlit ypok. O60011eHNE 1
CHUCTEMaTHU3aIlis 3HAHUM 110 TEME
"ITocTOSIHHBIN AIEKTPUUECKUN TOK"

https://m.edsoo.ru/dbdb4728

170

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHU3alus 3HaHUH 1o Teme
"ToKH B pa3nu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 KJIACC

170 8

16

https://m.edso0.ru/e7d639f2

Ne
n/n

Tema ypoka

B3anMonelicTBrE ITOCTOSHHBIX
MarHuTOB U IPOBOJHUKOB C TOKOM.
MaruautHoe nosie. ['unoreza Ammepa

BekTop MarHUTHOM UHIYKIUU.

Koan4yecTBO 4acoB

KonTtpoabHubie

Bcero
padoTbl

IIpakTH4eckune
padoThI

Jlara
HU3yYEeHUs

DJIeKTpOHHbIEe HU(pPOBLIE
o0pa3oBaTte/ibHbIE

pecypcbl

https://m.edsoo.ru/d726f92d

https://m.edsoo.ru/275747de




[IpuHnun cynepno3unun
MAarduTHBIX nojei. Jluauu
MarHUTHOM MHIYKIIUH

MarauTHoO€e 1oJie MPOBOIHUKA C

3 https://m.edso0.ru/3783fflc
TokoM. OnbIT Dpcrena

4 Cua Amriepa, e¢ HanpasiIcHie 1 https://m.edsoo.ru/6f5427fa
MOAYJIb

5 Pemenue 3amay https://m.edsoo.ru/d41efee2

6 Hpumenenne sakona Amuepa. https://m.edsoo.ru/3b3f7d6a
DNeKTpOU3MepUTENbHbIE PUOOPHI
Cuiia JlopeHua, e€ HanpaBJIeHUE U

7 MOZLYJIE. JIBIOKCHUE 3apLKCHHOM https://m.edsoo.ru/aa8de148
YACTHUIIbI B OJTHOPOTHOM MarHUTHOM
oJie

8 Pemrenue 3amau https://m.eds00.ru/8c783d83

9 Pa6ora cuibl Jloperia https://m.edsoo.ru/2bef64d7

10 Pemrenue 3amau https://m.edsoo.ru/e517b23e
MarsuTHoOe I10JIe B BEIIECTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.ru/2a8cc173
MaMarHeTUKHA
OCHOBHBIE CBOWMCTBA

12 deppomarueTukoB. [IpumeHeHue https://m.edso0.ru/bc26694b
beppoMarHeTHKOB

13 .l?emeHHe Janat o TEME https://m.edsoo.ru/1faac6ab

MaruutHoe noje
14 ,I,)emeHHe sajad HO,,TeMe https://m.edsoo.ru/29cfa6ed
MaruuTtHoe noje

SIBneHne ANeKTPOMarHUTHOM

15 uHayknuu. [ToTok BekTopa https://m.edsoo.ru/d7679bea
MarHUTHON WHTYKITUU

16 D/1C uHAYKIHN https://m.edso0.ru/1b88d334




3aK0H 3JIEKTPOMArHUTHON UHIYKIIMHU

17 https://m.eds00.ru/92685f5b
®dapajes

18 Buxpesoe sxextputieckoe nose. https://m.edsoo.ru/b4a53967
Toxku dyko

19 IC urAyKIIY B ABWKYIHXCH https://m.edso0.ru/c7d9b182
MIPOBOTHUKAX

20 Pemrenue 3amau https://m.edsoo.ru/dc7934d1

21 [TpaBuio Jlenna https://m.edsoo.ru/9b41ef5d
UuaykruBHocts. KaTymika

22 WHJIyKTUBHOCTH B IICTIH https://m.edsoo.ru/7c53bb14
[IOCTOSIHHOTO TOKa

23 Asenne camonnaykuun. S/1C https://m.edsoo.ru/bb32479c
CaMOUHYKITUU

24 DHeprus MarHUTHOTO TOJIS KaTyLIKU https://m.edsoo.ru/2f6d1des
C TOKOM. DJIEKTPOMAarHUTHOE IT0JIC

25 Pemrenue 3amau https://m.eds00.ru/e9999345
O00011IeHNE U CUCTEMATH3AIMS

26 3HAHUH 110 TEME https://m.edsoo.ru/f37ce6e9
"OnexkTpoauHamuka'

27 FOHTPOHBHM pa6°T,? fo Teme https://m.edso00.ru/f622357¢e

DIeKTpoNHAMUKA

Konebarennnas cucrema.

28 CB00OO0IHBIE KONIEOaHUS. https://m.edsoo.ru/23be4aa2
lMapmonnueckue konebanus
Kunemarnueckoe U IUHAMHYECKOE

29 OIIMCaHKE KOJIEOATEIBLHBIX https://m.edso0.ru/11414644
JIBIDKEHUN
DHepreTuveckoe onvcanue. BeiBoa
IUHAMHYECKOTO OIHMCAHUS

30 rapMOHUYECKUX KOJIeOaHUH U3 UX https://m.edsoo.ru/78dab8el

OHEPIreTUYCCKOTO U
KHHEMATHYCCKOI'O OITMCaHMuA




31

Awmrutyna u ($asza konedbanui

https://m.edsoo.ru/alaccd22

32

[Tepuon 1 yacTora KoJieOaHUH.
[Tepuroa MasbIx CBOOOIHBIX
KoJIeOaHHMi MaTeEMaTHYECKOIO
MasiTHUKA. [leprnoa cBOOOTHBIX
KOJIeOaHUI MPY>KMHHOTO MasiTHUKA

https://m.edsoo.ru/feff9e52

33

3aryxaromue KojaeOaHusl.
BrinyxeHHbie KoneOaHus.
Pe3onanc

https://m.edsoo0.ru/718e4134

34
35

ABTOKOJIEOAHNA
Pemenue 3amau

https://m.edsoo.ru/al3b26a7

https://m.edsoo.ru/fa6e4773

36

VYpok-koHpepeHuus
"MexaHnueckue KoyiebaHus B
MY3bIKaJIbHBIX HHCTPYMEHTaX"

https://m.edso0.ru/2315377b

37

38

O0001IEHNE U CUCTEMATHA3AIMS
3HAHUU 110 TeMe "MexaHndeckue
Konebanus"

DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIi KOHTYp

https://m.edsoo.ru/c95a653a

https://m.edsoo.ru/9de437bf

39

40

®opmyna Tomcona. Csi3b
aMIUIUTY/IbI 3apsi/ia KOHAEHCAaTopa ¢
aMIUTUTYI0M CHIIBI TOKA B
K0J1e0aTeIbHOM KOHTYpE

3aKOH COXpaHEHMsI SHEPTUU B
uiealbHOM KoJie0aTeIbHOM KOHTYpe

https://m.edsoo.ru/37e9f97c

https://m.edsoo.ru/7e7b565a

41

3aryxaollue JIeKTPOMAarHUTHBIE
Kosie0aHusl. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

https://m.edsoo.ru/9add67db

42

43

Ilepemennslit TOK. Peznucrop n
KOH/JIEHCATOP B LIENH IEPEMEHHOI0
TOKa

KaTyHIKa HHAYKTUBHOCTHU B LCIIN

https://m.edsoo.ru/7db57a72

https://m.edsoo.ru/e922e141




NEPEMEHHOTO TOKa
3akoH OMa 7151 DJIEKTPUUECKON

44 1 https://m.edsoo.ru/1dc56alf
I[eMU MIEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.
45 AMILTUTYTHOE U ACHCTBYIOIIEE 1 https://m.edsoo.ru/ddab957f
3HAYCHHME CHUJIBI TOKA U HATIPSKCHHUSI
46 Pe3oHaHC B 3JIeKTPUYECKOH 1IeTTH 1 https://m.edsoo.ru/bc158ffc
47 Pemienue 3anau 1 https://m.edsoo.ru/cf7c45cl
WneanbHblid TpanchopmaTop.
48 HporssozcTso, nepenada u " 1 https://m.edso0.ru/9ae7b7d6
HOTpeOICHUE IICKTPUYUECKOM
SHEPIUU
DKOJIOTHYECKHUE PUCKH TIPH
IIPOM3BOJICTBE JICKTPOIHEPIHH.
49 KynbTypa ucronb30BaHus 1 https://m.edsoo.ru/9f737d7e
AJEKTPO3HEPIUU B NOBCEHEBHOM
KU3HU
50 Penrenue 3agau 1 https://m.eds00.ru/883d6693
51 Pemenue 3amau 1 https://m.edso0.ru/f9a9d849
O06o011eHre U cucTeMaTu3alus
52 3HAHUI 1O Teme 1 https://m.edso0.ru/e9936e87
"JeKTpOMarHuTHbIE Kosiebanus"
MexaHu4ecKue BOJTHBI.
53 XapakTepUCTUKNA MEXaHHUECKUX 1 https://m.edsoo.ru/6a4b4a2?2
BOJIH
54 CBoiiCcTBa MEXaHUYECKUX BOJIH 1 https://m.edsoo.ru/d286ca54
55 3ByK. XapaKTepUCTHKH 3BYKa 1 https://m.edsoo.ru/ee4112c2
56~ Audpassyk u yastpassyk. lllymosoe https://m.eds00.ru/57849551
3arpsi3HEHUE OKPYXKAKOIIEH CpeJibl
57 Pemenne 3amau 1 https://m.edso0.ru/9494735f
58 DJIEKTPOMArHUTHBIC BOJIHBI. 1 https://m.edsoo.ru/95e5e8fc




N3nyyeHune 351eKTpOMarHuTHBIX
BOJIH

59

60

61

OHeprus NeKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 2IIEKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY

[IpuHUUMnIBI paIuOCBS3U U
TeneBumeHus. Pagronokamnus.
DIIeKTPOMarHuTHOE 3arpsi3sHEHUE
OKPY’KaroIllel cpebl

https://m.edso0.ru/a678b211

https://m.edsoo.ru/blc7echd

https://m.edsoo.ru/c7111d5c

62

63

64

65

Konrposasnas pabora 1mo reme
"Konebauus v BOJHBL"

Caer. 3aKOH NPSMOJIMHENHOTO
pacnpocTpaHeHus CBeTa
Pemenue 3agau Ha npUMEHEHUE
3aKOHA MPSIMOJIUHEHHOTO
pacnpocTpaHeHus CBeTa
Otpaxenue csera. [1nockoe
3epkano. Chepuueckoe 3epKano

https://m.edso0.ru/4a13d478

https://m.edso0.ru/ha296896

https://m.edsoo.ru/f44c485e

https://m.edso0.ru/c288a5h5

66

[Tpenomnenue cBeTa. AGCOMIOTHBIM
Y OTHOCHUTEIIbHBIN MOKA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTtpaxkeHue. [IpenenbHbIil yron
MOJIHOTO BHYTPEHHETO OTPAKEHUS

https://m.edso0.ru/583142d3

67

Pemienune 3ama4q Ha MMPUMCHCHUC
3aKOHOB OTPAXCHHA U IMPEIIOMIICHUA
CBCTa

https://m.edso0.ru/14636¢9b

68

69

Xon nydeit B mpusme. Jucnepcust
cBeta. CIOXHBIN cocTaB 0eIoro
cBera. [{Ber

JInn3bl. @OKYCHOE PacCTOSIHUE U

https://m.edsoo.ru/182d32ee

https://m.edso0.ru/8c7e9337




OIITHUYECKAas Cujia JINH3bI
[TocTpoenne n300pakeHNH B TMH3AX

70 1 https://m.edsoo.ru/c3f324ce
U UX CUCTEMax. YBEIUYCHHE JINH3BI
Perienue 3a1a4 Ha OCTPOCHHE

71 U300paKeHHIA, TOTYIaeMBbIX C 1 https://m.edso00.ru/d67¢c1148
MIOMOIIIBIO JIMH3

72 I'na3 xak onrtuveckas cucrema 1 https://m.edsoo.ru/8d2dea84
Pewenne 3anau. IIpeneinst

73 IPUMEHUMOCTH F'€OMETPHYCCKOM 1 https://m.edsoo.ru/1d79cd32
OIITHKH

74 CKOpOCTE CBETA H MTOIEI e 1 https://m.eds00.ru/1c94484c
U3MEPECHHUS

75 JHucnepcus cBera 1 https://m.eds00.ru/178d9676

76 Wurepdepenius cBeta 1 https://m.edsoo.ru/c6611a7d
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

77 HaOJIIOICHUST MAKCHMYMOB H 1 https://m.edso0.ru/d8776f67
MHHHAMYMOB

78 Pemenne 3amau 1 https://m.edsoo.ru/c9dfcfal

79 [Mpumenenue unrepdepeHrn 1 https://m.edsoo.ru/lefa64ct

80 Judpakuus ceera 1 https://m.edsoo.ru/2a48a5e7

81 Juppaimonnas pemeria. Yenosue 1 https://m.edsoo.ru/b37dlec?
HaOJIFOICHUS TIIABHBIX MAKCHMYMOB

82 Penrenue 3agau 1 https://m.edso0.ru/b193f19d

83 HonepedHOCTh CBETOBBIX BOTH. 1 https://m.edsoo.ru/5bcel1d95
[Monsipu3anus cBeta

84 Pemenne 3amau 1 https://m.edsoo.ru/bbc11178

85 CBeTOBBIC SIBIICHHUS B IPUPO/IE 1 https://m.edsoo.ru/56d84bb5

86 Obobimierrie 1 CHCTEMATH3AIHS 1 https://m.eds00.ru/82697d84
3HaHU# 1o Teme "OnTrka

87 KonTtponbHas pabora o Teme 1 https://m.edsoo.ru/ec59c415




«OnTuka

['panu1pl mpuMeHUMOCTH
KJIACCHYECKOU MEXaHUKH. 3aKOHEI

88 1 https://m.edso0.ru/2266a9¢8
AIIEKTPOJIUHAMUKH Y TIPUHIIATT
OTHOCHUTEILHOCTH

89 Hoctynaret cneuwansHoit Teopun 1 https://m.edsoo.ru/c79dalc4
OTHOCUTEIBHOCTHU
[IpocTpaHCcTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus

90 Jlopenta. ¥ CIIOBHC PUHHHOCTH. 1 https://m.edsoo.ru/65f1eff3
OTHOCHUTENBLHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE
BPEMEHHU U COKPAIICHHUE JITTHHBI

91 Jueprus u HMIY-IBC 1 https://m.edsoo.ru/1d1c94f3
PEISITHBUCTCKOM YaCTHIIBI
CBs3b MacChl C SHEPTUEH U

92 UMITYJIbCOM PEIISITUBUCTCKOM 1 https://m.edsoo.ru/59f443c4
YaCTUIIBI. DHEPTHsl MOKOs

93 PaBHOBecHOE TemI0BOE M3ITydeHHE 1 https://m.edsoo.ru/4eeab85c

94 3akoH cMmenenus Buna 1 https://m.edsoo.ru/elee6abb

95 T'inoresa M. Tinanka o ksanTax. 1 https://m.edsoo.ru/8da3efb3
DoToHEI

96 DHeprus 1 uMITyJIsC HoToHa 1 https://m.edsoo.ru/faf3f546

97 @orosperr. Ombrrn A, T 1 https://m.edsoo.ru/d3b57d7e
CroneroBa. 3akoHsl hoTorddexTa
YpaBHeHue DUHINTENHA A1

98 doroapdekra. "Kpacnas rpanuna” 1 https://m.edsoo.ru/bca25d3c
doTtorpdexra

99 HAapnenne ceera. Ombitet 11 H. 1 https://m.edso0.ru/9139c8d6
JleOeneBa

100 BoHOBBIE CBOMCTBA YACTHI] 1 https://m.edsoo.ru/22dc465f




Bounsl ne bpoista. /InuHa BoJIHBI e

101 Bpoiins u pazmepsl o0acTu https://m.edsoo.ru/f98b63b9
JIOKAJTM3AIIHH JIBUKYIICHCS YaCTHIIBI

102 KopryckysipHO-BOJIHOBOH JTyann3m https://m.edsoo.ru/2bbe2ce4

103 Jlupakups S1eKTPOHOB Ha https://m.edsoo.ru/7123ee6b
KpUCTAIIaX
Crienudrixa u3MepeHui B

104 mukpomupe. COOTHOIIEHHUS https://m.edsoo.ru/25ed1158
Heonpenenénnoctei ['elizendepra

105 Perrenue rpaduyeckux 3amaq https://m.eds00.ru/2526925c¢

106 Pemienne pacu€THbIX 3a1a4 https://m.edso0.ru/249f927c
KonTposibHast paboTa 1o TeMam:

107 "Ocuosel CTO", "KopmyckymspHo- https://m.edsoo.ru/9b44f6cf
BOJIHOBOM Jyasin3m"
OMBITHI [0 UCCIICIOBAHHUIO CTPOCHHS

108 aroma. [InanerapHas Moenp aToma https://m.edsoo.ru/a7ad8e6c
Pezepdopna

109 [Toctynatsr bopa https://m.edso0.ru/e6ab4282

110 Bras! enekTpos. CriekTp yposrei https://m.edsoo.ru/f2ebbf7d
9HEPrHU aToMa BOJOpO/Ia

111 CTIOHTAHHOE M BLIHYICHHOC https://m.eds00.ru/95859134
U3JTy4CHHE CBETa

112 Jlazep https://m.edsoo.ru/3eead4ef
HyxkonHast Mmozens siipa

113 Pefisenbepra-Mpancrko. 3apsa https://m.eds00.ru/14b36343
MacCOBOE YHCIIO si/1pa. M30TOTIBL.
PagnoakTuBHOCTE
3aKOH paJOaKTHBHOTO Paca/ia.
CBoliCcTBa HOHU3UPYIOIIETO

114 u3nydenus. Bnusaue https://m.edsoo.ru/1decd299

PAAOAKTUBHOCTH Ha KHUBBIC
OpTaHHU3MBI. I[O3I/IMCTpI/I$I




115

116

117

DHeprus CBA3U HYKJIOHOB B SI/IpE.
Snepubie cuibl. Jledekt Macchl
anpa. Slnepusie peakuuu. SnepHeie
peaktopsl. [Tpobaembl
YIPaBIsEMOro TEPMOSIEPHOIO
CHUHTE3a. DKOJIOIMYECKUE aCIIEKTBI
Pa3BUTHUS AJIEPHON SHEPTETUKU

Mertonsl perucTpanuy u
HCCJIEJOBAHMSI DJIEMEHTAPHBIX
yacTtull. @yHJaMEeHTAJIbHbIE
B3auMOJeicTBYs. bapruoHbl, ME30HBI
u nenToHsl. lIpencrasienue o
CranpaptHoil monenu. Kapk-
[JIFOOHHAsl MOJIENb aJIPOHOB

®usuka 3a npeaenamu CtannapTHON
Mojenu. TéMHas maTepust U TEMHAs
sHeprus. EnuHCcTBO Qusmueckoi
KapTUHBI MUPA

https://m.edso0.ru/3736a9da

https://m.edsoo.ru/e44f761d

https://m.edsoo.ru/35bb53d5

118

119

120

121

122

Oransl pa3BUTUS aCTPOHOMUHU.
3HaueHue aCTPOHOMUU

[TpMEeHUMOCTh 3aKOHOB (PU3UKU
TSl OOBSICHEHUSI TIPUPOIBI

KOCMHYECKUX 00BEKTOB. MeToIbI
ACTPOHOMUYECKUX UCCIEIOBAHUI

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOIIbI, PaJAHOTENECKOIIbI,
BHeaTMoc(epHast aCTpOHOMHUS

Bupg 3sé3nnoro neda. Co3se3nus,
SpKUE 3BE3bI, TNIAHETHI, UX
BUINMOC IBUKXCHHUC

Conneunas cucteMa. CoJHIIE.
ColtHeUHast akTUBHOCTb. VICTOUHMK
sHepruu CosiHIa U 3BE3NT

https://m.edso0.ru/423783ch

https://m.edso0.ru/81d38a33

https://m.edsoo.ru/46d173d5

https://m.edsoo0.ru/18f19aal

https://m.edsoo.ru/9falfd12




123

3BE3/bI, X OCHOBHBIE
XapakTepucTuku. [luarpamma
"CHeKTpaJbHBIN Kilacc —
CBETUMOCTH"

https://m.edsoo.ru/f9cf5f9e

124

125

126

127

3Be3 bl TIaBHOU
MOCJIEI0BATEILHOCTH

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
CoJHna ¥ 3B€31. OTallbl JKU3HU
3BE3]

Muneunsiii [1yte — Hama ['anakTuxa.

Tunel ranakTuk. YEpHbIE ABIPHI B
SAIpax TaJTaKTHK

Bcenennas. Paciuupenue
Bcenennoii. 3akon Xab66ma. Teopust
bonpuioro B3peiBa. PennkroBoe
U3JIy4eHHE

https://m.edsoo.ru/d6bc6679

https://m.edsoo.ru/dd8d1158

https://m.edsoo.ru/4a74c5e4

https://m.eds00.ru/18796396

128

Macmrabnas crpykTrypa Beenennoil.
MeraranakTuka

https://m.edsoo.ru/168edd8a

129

130

Hepeménnsie npodiaembl
aCTPOHOMHUHU

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccneqoBaHne MarHUTHOTO ITOJIST
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppoMarseTuKoB" uiIn
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/b41cdfcb

https://m.edsoo.ru/75a7a2c9

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuibsl AMiepa" wim
"M3y4eHne 3aBUCUMOCTH CHJIBI

https://m.edsoo.ru/9elbd76a




AmMriepa OT cuJibl TOKa" WU
"OnpeneneHne MarHuTHOU
WHIYKIIMYA Ha OCHOBE U3MEPEHUS
cuiibl Amrepa"

132

DuU3nYeCKui MPAKTUKYM 10 TEME
"NccnenoBaHue IBIEHUS
3JIEKTPOMArHUTHON MHIYKIIUU'" WIIH
"OnpeneneHre HHAYKIUH
BUXPEBOTO MAarHUTHOTO TOJIs"

https://m.edsoo.ru/ee77273b

133

Ou3nyecKkuil MPakTUKYM IO TEME
"HccnenoBaHue IBIEHUS
camounaykiun" win "Coopka
MOJIEJIN 3IEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/2827a51f

134

135

duznuecKuil MPaKTUKYM 110 TEMe
"N3mepenue neproia CBOOOTHBIX
KOJICOAHUW HUTSHOTO U TIPY>KUHHOTO
MasiTHUKOB'"

Pu3NYecKuil TPAKTUKYM 110 TEME
"IIpeobpa3oBaHue FHEPTUU B
IPYKMHHOM MasiTHUKE"

https://m.edsoo.ru/eadcb66b

https://m.edso0.ru/431cd176

136

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa
yepes3 MOoCIIEJ0BATENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyILIKYy ¥ pe3ucTop’ uin
"UccnenoBanue paboThl HCTOYHUKOB
CBETa B LIENH IEPEMEHHOI0 TOKa"

https://m.edsoo.ru/b73e4d17

137

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3yueHne mapameTpoB 3BYKOBOM
BOJIHBI"

https://m.edso0.ru/691384a8

138

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasarens

https://m.edsoo.ru/2e593222




MIPEJIOMJIEHUS CTEKJIa" WIN
"ITonyuenne n3o0pakeHus B
CHUCTEME U3 IUIOCKOT0 3epKajia u
JUH3bI"

139

140

DuU3nYeCKui MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEILleCTBa
(Ha mpuMepe KUJKUX JIMH3)" Win
"N3mepenune GoKyCHOTO pacCTOSHUS
pacceuBarouX JUH3"

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Habnronenue qudpakimm,
uHTEp()EPEHITNH U TTOJIIPU3AIUN
cBera"

https://m.edso0.ru/924e6fcd

https://m.edsoo.ru/2edf1532

141

Ou3nyecKuil MPakTUKYM IO TEME
"OnpeneneHyre UMIyJbCa U SHEPTUn
PENSATUBUCTCKUX YacTHIL (TI0
dororpadusM TPEKOB 3apsHIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1¢)"

https://m.edso0.ru/49a47931

142

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenne nocrosinHoM [1nanka Ha
OCHOBE HCCIICIOBAaHUS
dororddexra" unu "UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HalpsHKeHus"

https://m.edso0.ru/7c4ac65a

143

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue criekTpa
pa3peXEHHOTr0 aTOMAPHOI0
BOJIOPO/Ia U U3MEPEHUE TTOCTOSTHHOU
Punbepra"

https://m.edsoo.ru/9a5ad443

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTHBHOTO
¢doHa ¢ CIOIB30BAHUEM

https://m.edsoo.ru/c3546df7




145

nosumertpa" unu "N3ydenue
HOIJIOIEHUs OeTa-4acTul]
aTroMuHueM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HabGnromenus 386342010 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUN JIJIs1 ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Moiaymapus u
spkue 38€3b1" win "HabmoneHus B
teneckor JIyHbl, T1aHeT,
TYMaHHOCTEMN U 3BE3IHBIX
CKOIUICHHI"

https://m.edsoo.ru/c5aa4d91

146

147

O00011IeHNE U CUCTEMATH3AIMS
3HaHui. Posb Gu3nKK 1 acTpOHOMUH
B DKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMATIbHON B
ATUYECKOU cdepax AesITeTbHOCTH
YeIoBeKa

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Posb u MecTo puzuku u
ACTPOHOMHUH B COBPEMEHHOM
Hay4yHOU KapTUHE MHUpa

https://m.edsoo.ru/242b2fbf

https://m.eds00.ru/3934b363

148

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Pose ¢pusndeckoi Teopun B
(bopMUPOBAHNUU NIPEJICTABICHUN O
¢du3nueckoil kKapTHHE MHpa, MECTO
buznyecKoil KapTUHBI MUpa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
IIPEJICTaBICHUN O IPUPOAE

https://m.edsoo.ru/fddf45cc




149

O00011IeHNE U CUCTEMATHU3ALUS
sgagui o teMe "Kunematuka"

https://m.edsoo.ru/c97d63fe

150

151

O00011eHrEe U cCUCTEMATU3 AL
3gaHui mo teme "Kunemaruka"
O0001IeHNE U CHCTEMATH3AINS
3HaHu# 110 Teme "Jlunamuka"

https://m.edsoo.ru/f816fb28

https://m.edsoo.ru/eelbbach

152

O000111eHrE U CUCTEMATU3ALMS
3HaHu# 1o Teme "CraTtuka TBEpAOro
Teaa"

https://m.edsoo.ru/766e8779

153

O00011IeHNE U CUCTEMATH3AIMS
3HAHUU 110 Teme "3aKOHEBI
COXpaHEHHUs B MEXaHUKe"

https://m.edsoo.ru/fd1e3757

154

O00011IeHNE U CHCTEMATH3ALIH
3HaHu# 1o TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

https://m.edsoo.ru/444d7efc

155

O00011IeHNE U CUCTEMATH3AIUS
3HaHu# 1o Teme "TepMoauHaMuKa.
TemnoBrie MaIuHb"

https://m.edsoo.ru/4fab4918

156

157

158

159

O06o011eHre U cucTeMaTu3alus
3HaHUU 10 TeMe "ArperaTHble
coctosiHus BemecTBa. Da3oBbie
nepexonr"

O000111eHNEe U CUCTEMATU3 AL
3HaHUM N0 TeMe "DIeKTpUIecKoe
nosie"

O00011eHNEe U CUCTEMATU3ALIS
3HaHu# 1o Teme "I1oCcTOsTHHBIHI
3JIEKTPUYECKANA TOK"

O06o0011eHNEe U CUCTeMaTU3aIHs
3HaHUH 10 TeMe "TOKHU B pa3IUYHBIX
cpenax”

https://m.edsoo.ru/14he658b

https://m.edsoo.ru/f567dcba

https://m.edsoo.ru/7e272fdf

https://m.edsoo.ru/faa49294
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O00011eHUE U CUCTEMATU3 AL

3HaHui o TeMe "MarautHoe noie"

https://m.edsoo.ru/7aebldd1

161

PesepBHbIil ypok. O0001ICHNE U
CHCTEMAaTHU3allus 3HaHUH 110 TeEME
"DneKTpoMarHuTHasi MHAyKIus"

https://m.edso0.ru/ba378369

162

PesepBHbIil ypok. O0001ICHHE 1
cUCTEMATH3aIMs 3HaHUM 110 TEME
"Mexanndeckue KoiaeOanusg"

https://m.edso0.ru/91df3d3c

163

PesepBHbIil ypok. O0001ICHHE U
cHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"DneKTpOMarHuTHbBIE KoeOaHus "

https://m.edsoo.ru/e7h32e21

164

165

PesepBuslit ypok. O60011eHNE U
CcHCTeMaTH3alKsl 3HAHUH 110 TEME
"MexaHH4eCKHE U
AJIEKTPOMArHUTHBIE BOJIHBI"
PesepBusiit ypok. O60011eHNE U
cHUCTeMaTH3alKsl 3HAHUH 110 TEME
"Onruka"

https://m.edsoo.ru/ef9a92f4

https://m.edso0.ru/14856¢85

166

PesepBHslit ypok. O60011eHNE U
cucremMatu3anus 3HAHHUH 110 TEME
"OcnoBbl CTO"

https://m.edsoo.ru/b2fc983c

167

168

169

PesepBHslit ypok. O60011eHNE U
CHCTEMaTH3aIHs 3HAaHUH 110 TEME
"KopmyckyJsspHO-BOITHOBON
nyanuzm"

Peseprubiit ypok. O60011eHIE U
cucTeMaTH3alus 3HaHUH [0 Teme
"®u3uka aroma"

Peseprubrit ypok. O6001eH1E 1
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"®u3nKa aTOMHOTO SApa U
3JIeMEHTapHbIX YyacTul"

https://m.edso0.ru/7c82f197

https://m.edsoo.ru/daf28a19

https://m.edso0.ru/96a1662c




PesepBHeiit ypok. O600ICHHE 1
170 cUCTEMATHU3alNA 3HAHUH 110 TEME
"JnemeHTH! acTpodu3uku”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edso0.ru/616184a8




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHON NPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOW NPOrPaMMBbI CpeIHero 001ero 00pazoBaHus

JleMoHCTpHpOBaTh Ha MpPUMEpPaxX POJIb M MeCTO (U3HKH B
(hOpMHUPOBAaHMHM COBPEMEHHOW HAy4YHOW KAapTHHBI MHpPA, B Pa3BUTHH
COBPEMEHHON TEXHUKH U TEXHOJOTUM, B MPAKTHUYECKOW IEATEIbHOCTH
Jronen

10.2

VY4uThIBaTh I'paHULBI IPUMEHEHHUsS HM3YYEHHBIX (PU3MYECKHX MOJIEeJIEeH:
MaTepuaibHas TOYKa, WHEpLUalbHas CHUCTeMa OTC4€Ta, aOCONIOTHO
TBEPAOE TEJO, UICANBHBIN Ia3; MOJIEIU CTPOCHMSI ra3oB, KUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM DIEKTPUYECKHM 3aps] — IPU PELICHUH
¢bu3nyeckux 3anad

10.3

10.4

Pacnio3naBate (usnueckue sBiaeHUS (TPOIECCH) W OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYISIPHO-KUHETUYECKOH TEOpuu
CTpOCHHS  BEIIeCTBAa U  JJEKTPOAMHAMHUKH:  DPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHUE, CBOOOTHOE Ma/IEHUE Tell,
JBIDKEHHUE IO OKPY)KHOCTH, MHEPLUs, B3auMozaencTBre Teir; auddysus,
OpOYHOBCKOE JIBIDKEHHE, CTPOCHHE IKUAKOCTEH U TBEPABIX Ted,
U3MEHEHHE 00bEMa Tell NpU HarpeBaHUM (OXJIAXKAECHWH), TEIJIOBOE
paBHOBecHe, HCIapeHHe, KOHACHCAllWs, IJIaBJICHHUE, KPUCTALTU3aLuUs,
KHUIIEHUE, BJIAXKHOCTHb BO3JyXa, MOBBIIICHHE AABJICHUS Tra3a IPH €ro
HarpeBaHuU B 3aKPBITOM COCY/I€, CBSI3b MEXKIY MapaMeTpaMH COCTOSTHUS
rasa B M30MpOIIeccax; MIEKTPU3ALKS TeJl, B3aUMOICHCTBHE 3apsiI0B

OnuceiBaTh  MEXaHUYECKOE JIBUJKEHUE, MCIONb3yd  (pusmueckue
BEIIMYUHBL: KOOpAWHATA, IyTh, MEPEMELICHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CUa, MMIYJIbC Tela, KHHETUYECKas  OJHEprus,
NOTEHIMaJbHasl JHEpPrus, MeXaHudeckas paboTa, MeXxaHHuYecKas
MOIIIHOCTb; NP OINUCAHUU MPaBUWIBHO TPAKTOBATH (PU3NYECKUI CMBICI
UCTOJb3yEeMbIX BEIWYMH, HMX OO0O3HAueHWs M €JWHUIBI, HaXOJUTh
(opMyIibl, CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTHMMHU
BEJIMYUHAMU

10.5

OnuceiBaTh U3y4YE€HHBIE TEIUIOBBIE CBOMCTBA TE€N U TEIUIOBHIE SIBICHMUS,
WCTIONB3ys (PU3MUecKre BEIWYUHBI: JaBJIEHHWE Trasza, TeMmIeparypa,
CpelHsIsl KUHETHMYeCKass SHEpPrusi XaOoTHYECKOro ABUKEHUS MOJIEKY,
CpPEIHEKBaJpaTU4HAsl CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIJIOTHI,
BHYTpEHHSIs dHeprus, padoTa raza, kodh(UIHEeHT MONe3HOTO AeHCTBU
TEIUIOBOTO  JIBUTATENs; TIPU OMUCAHWW TMPABWIBHO TPAKTOBAThH
(bu3MUeCKUN CMBICT HCIONB3yeMbIX BETHYHMH, UX OOO3HAYCHHS W
€IVMHUIBI, HAXOMUTh (OPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PU3MUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUYMHAM

10.6

OnucelBaTh U3YyYEHHBIE DJIEKTPUYECKHUE CBOMCTBA BEIECTBA H
JNeKTpUYeCKue  sBIEHUS  (TpoIecchl), HCMONb3ysd  (PU3NYECKUE
BEJIMYMHBI: INEKTPUYECKUI 3apsn, ANIEKTPUYECKOE noie,
HanpspKEHHOCTh  TMOJISI, TOTEHLHMal, pa3HOCTh MOTEHILMAJOB; IpHU
ONMCAaHUM TPABUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI HCIOJIb3yEeMBIX



10.7

10.8

BEJIMYMH, WX OOO3HAYeHHs] M E€AMHUIBI; YKa3biBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEIMYUHY C APYTUMHU BEITMUYNHAMU

aHAIM3UPOBATh (DU3MYECKHE TMPOIECCHl W SIBJICHUS, HCIONB3YS
(hbU3UYECKrEe 3aKOHBI ¥ TIPUHITUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, Il u
Il 3axonb! Hpl0TOHA, 3aKOH COXpaHEHUsI MEXaHUUYECKON IHEPIHH, 3aKOH
COXpaHEHHUs WMIYJbCa, TMPUHIUIN CYNEPHO3UIUHA CHJI, TMPUHIIMII
paBHOMpPABUS  HMHEPIHAIBHBIX  CHUCTEM  OTCYETA;  MOJCKYJISPHO-
KHHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BBIC 3aKOHBI, CBS3b
CpenHEel KUHETHYECKOW OSHEPTUH TEIUIOBOTO JIBIKEHUS MOJCKYN C
aOCOJIIOTHOM TeMITepaTypol, TEpPBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUS DJICKTPHUUECKOTO 3apsiga, 3akoH KymoHa, npu 3TOM
pasznuyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKoe
BBIPKEHHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) TPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPUHIMIMBI JACUCTBUS MAIIUH, TPUOOPOB H
TEXHUYECKHX YCTPOMCTB; pa3iuyarh YCIOBHS HX 0€30M1aCHOTO
WCIOJIb30BAaHUS B TOBCEIHEBHOM KU3HH

10.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAaHUIO (DU3NYCCKHUX SBJICHUN U
MIPOIIECCOB C WCIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPCHUM; MPU
sToM (QopmynaupoBaTh IMpoliemy (3agady) M TUIOTE3y Y4eOHOTo
HKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 MPEUIOKEHHOT0 000pyI0BaHUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI

10.10

Ocy1mecTBIATh NpsIMblE U KOCBEHHbIE U3MEPEHUSI (PU3MUECKUX BEJTUYUH;
IIPY 3TOM BBIOMpATh ONTUMAIBbHBIN CIIOCO0 U3MEPEHUS U UCIOIb30BaTh
U3BECTHBIC METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh 3aBUCHMOCTH MEXIY (U3HYSCKUMH BEJIMYMHAMU C
WCIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH; TpPH ITOM KOHCTPYHPOBATH
YCTAHOBKY, (UKCUPOBATh PE3yJbTAThl IOJIYYCHHOW 3aBHCUMOCTH
(U3HYECKUX BEJIMYMH B BUJIC TAOIUI] U rpaduKOB, JeTIaTh BBHIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHUS

10.12

10.13

10.14

10.15

10.16

CoOnromate  mpaBuia  Oe3omacHOro  Tpylda TpuU  [POBEAECHUHU
UCCIEIOBAaHUM B paMKax  y4eOHOro OKCIEPUMEHTa, y4eOHO-
UCCIIEIOBATENIbCKOW W TPOEKTHOH JeATeNbHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemarp pacuérHble 3amauu ¢ SBHO 3a/JlaHHON (QHU3UYECKONW MOJIENbIO,
WCTIONB3ysl (PU3MUECKHE 3aKOHbI W TPUHIIMIBI, HAa OCHOBE aHalM3a
YCIIOBUS 33]]a4i BHIOMPATh (PU3HUECKYIO0 MOJIEIb, BBIIEIATH (PU3NUECKUE
BEJIMYUHBI U (POpMyIbI, HEOOXOAUMBIE IJisi €€ PpEeIIeHHUs, MPOBOIAUTH
pacuéThl U OLIEHUBATh PEATbHOCTh MOJTYYSHHOTO 3HAYCHUS (DU3HUECKOi
BEJIMYHHBI

Pemate KA4ECTBEHHBIE 3a/1a4u: BBICTPANBaTh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LIEMIOYKY PACCYKICHHUM C OMOpOM Ha HU3y4CHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

Wcnonp3oBaTh Tpu  pemieHHWH  y4yeOHBIX  3a/Jady  COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM ISl TIOUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpEeTallMd U TMpPEACTaBiIeHHUs Y4eOHONH UM Hay4YHO-TIOMYJISIPHOMN
uHpOpMalUY, MOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MMOTY4aeMyI0 HH(GOPMAIUIO

[IpuBouTh TpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOexkHBIX YUEHBIX-




10.17

(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOIECCOB OKPY>KAIOIIEro
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIT

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHHUA TO (PU3UKE B MOBCEIHEBHOM
YKU3HH 7151 oOecriedeHust 0€30MMacHOCTH MpU oOpaIeHuu ¢ mpudopamMu u
TEXHHMYECKUMHU  YCTPOUCTBAMH, I  COXpPAaHEHUS  3JI0POBbS U
COOJTIOJICHHSI HOPM 3KOJIOTMIECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cperie

10.18

Paborars B rpymme c BBIOJHEHHEM PA3IHYHBIX COLMAIBHBIX POJICH,
IUIaHUpOBaTh ~ paboOTy  IpyHmbl,  palMOHAIBHO  pacHpelelisiTh
0053aHHOCTH ¥  IUIAHUPOBATh JIEATEIBHOCTh B  HECTaHIAPTHBIX
CUTyalUsX, aJ€KBATHO OLICHMBATH BKJAJ KaXJOr0 H3 YYACTHHUKOB
I'pyINIbl B pELIEHUE pacCMaTpUBaEMOM MpoOIeMbl

11 KJIACC

Kona
NMPOBEPAEMOr0
pe3yJbTara

111

11.2

11.3

11.4

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero oopa3oBanusi

JleMOHCTpUpOBaTh Ha IpUMEpax pojib M MeCTOo (U3UKU B
(GbopMHpPOBaHUN COBPEMEHHOW HAayYyHOW KapTUHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKU W TE€XHOJOTHH, B NPAKTUYECKOW IESITEIBbHOCTH
JIO/IeH, IIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUpa

VY4uThIBaTh I'PAaHULBl NPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJIEJEH:
TOYEYHBIN JJIEKTPUUYECKUIN 3apsif, sAepHas MOJEIb aTOMa, HYKJIOHHas
MOJIEJIb AaTOMHOTO SIApa MPH peIIeHUH (pU3nIecKux 3aaad

PacrioznaBate (usnueckue sSBICHHS (ITPOLECCHI) U OOBACHATH WX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMHMKHM W  KBAHTOBOM  (U3UKH:
JJIeKTpUYecKass MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHMTHOE JEeNCTBUS TOKa, B3aMMOJECTBHE MarHuTOB,
NEKTPOMAarHWTHasT WHAYKUMS, JIEHCTBUE MArHUTHOIO TMOJs Ha
IIPOBOAHUK C TOKOM M JBIXKYLIMICS 3apsl, 3JIE€KTPOMarHUTHbBIE
KojeOaHuss M BOJHBL, MPSMOJMHENHHOE pacHpOCTpaHEHUE CBETa,
OTpa)KeHHeE, IpeIoMIIeHUE, HHTephepeHIMs, TUPPAKLUS U TOISPU3ALIHS
CBeTa, AucIiepcHsi cBera, (hoToanekTpuueckuil 3¢dext (pororddexr),
CBETOBOE JAaBJICHHWE, BO3HUKHOBEHHWE JIMHEHYATOrO CIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAs! U UCKYCCTBEHHAs paJl0aKTUBHOCTh

OnuceiBaTh  M3y4y€HHbIE  CBOWCTBa  BewlecTBa  (RJIEKTPUYECKHE,
MarHMTHBIE, ONTHUYECKUE, DJIEKTPUUYECKYI0 IPOBOJUMOCTb PA3IMYHBIX
Cpel) U DJIEKTPOMAarHUTHBbIE SBJIEHUS  (IPOIECCHI), HCIIOJb3YS
¢u3nyeckue  BEIMYMHBL:  JJEKTPUYECKUH  3apsii, Ccuila  TOKa,
UIEKTPUUECKOE HANPSHKEHUE, IEKTPUUECKOE CONPOTUBIICHHUE, PA3HOCTh
norenuanos, J/IC, pabota Toka, MHIYKIMS MarHUTHOTO MOJS, CHUJIa
Awmnepa, cuna JlopeHlla, HMHIYKTUBHOCTb  KaTYIIKH, JHEPrus
AJIEKTPUYECKOTO0 U MarHUTHOTO MOJIEH, Mepruo]l U 4acToTa KojiebaHuil B
KonebaTenbHOM  KOHType, 3aps] M CcuUla TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KosebaHui, poKycHOe paccTosHue
U ONTHYECKas Cuja JIMH3bl; MPU ONHUCAHWU NPABUIBHO TPAKTOBATh
¢u3M4YecKUi CMBICT HCIIOJB3YEMbIX BEJIWYMH, HMX OO0O3HAYEHUS H
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€IMHUILIbI; YKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIINE JNAHHYIO (DU3MYECKYIO
BEJIMYUHY C JPYTHMH BEITHYHHAMHU

OnucelBaTh M3y4EHHBbIE KBAHTOBBIE SIBJICHUS U IPOLECCHI, UCIIONb3YA
(bu3nyecKkue BEIWYUHBL: CKOPOCTb JJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OSHEPrHss M HMIYJIbC (OTOHA, TEPUOT
Iojypacrnazaa, SJHeprus CBsI3U aTOMHBIX sJI€p; IIPU ONUCAHUU IIPABUIBHO
TPAaKTOBaThb (PU3MUECKUH CMBICI  HCIONB3YEMBIX BEIMYUH, HX
0003HaYEeHUS M €AMHULIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
(GU3NYECKyI0 BEIMYUHY C APYTUMH BEIMYMHAMH, BBIYHCIIATH 3HAUCHHE
(bu3nYecKoil BeTUYNHBI

11.6

11.7

AHanu3upoBath (PU3MUECKHE TPOIECCHl W SBICHHS, HCIIOJIb3YS
¢busnyeckue  3aKOHbl M NpUHUUOBL  3akoH  Owma,  3aKOHBI
HOCJIEI0BATENBHOIO U MAPaJLIEIIbBHOTO COSIUHEHHS IPOBOIHUKOB, 3aKOH
JUxoyna — JleHna, 3akoH SJEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
MPSIMOJIMHEHHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHHUS CBETA,
3aKOHBI IPEJIOMIIEHUS CBETa, ypaBHeHue DifHiuTelHa 11s poro3ddekra,
3aKOH COXPAaHEHHUS DSHEPruu, 3aKOH COXPaHEHUS HMIIYJIbCa, 3aKOH
COXpPAHEHMs 3JIEKTPUUECKOro 3apsia, 3aKOH COXPAHEHHsS MacCcOBOIO
quciaa, MOCTynaTtel bopa, 3aKkOH pagMoOakTHUBHOIO pachaja; MpU 3TOM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH

OHpeIIGJISITB HaIpaBJICHUC BCKTOpAa MWHAYKIIHUW MArHUTHOI'O I10JIA
IIPpOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI HopeHua

11.8

11.9

11.10

11.11

CTpouTh M ONMHUCHIBATH U300PAKECHHUE, CO3/IaBaEMOE TIJIOCKUM 3€pPKaJIoM,
TOHKOM JIMH30U

BremoaHATE OKCICPUMCHTBI IO HMCCJICIOBAHUTIO (1)I/I3I/I‘~ICCKI/IX SIBJICHUM U
MPOLIECCOB C MCIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHHI; MpH
5ToM (GOpMYIHpPOBaTh MpodiIeMy (3a7ady) M TUIOTE3y Y4eOHOTO
HKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 MPEI0KEHHOI0 000py0BaHuS,
IIPOBOAUTDH ONBIT U POPMYIUPOBATH BHIBOIBI

OcyiecTBIATh NPSAMbIE U KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEJINYMH;
IIPU 3TOM BBIOMpPATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUsS! U UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH (U3MYECKHUX BEIUYMH C HCHOJIb30BAHHUEM
NpSAMBIX ~ U3MEPEHHUH; TPU ITOM  KOHCTPYHPOBaThb  YCTaHOBKY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHOM 3aBHCUMOCTH (PU3UUECKUX
BEJIMYMH B BUJE TaONMIl U rpapuKoOB, AENaTh BBIBOJBI IO pe3yiabTaTam
HCCIEA0BaHUS

11.12

11.13

CoOnromate  mpaBuia  Oe3omacHOro  Tpyda TNpuU  MPOBEAECHUHU
UCCIEIOBAaHUM B  paMKax  yd4eOHOro OKCIEPUMEHTa, y4eOHO-
HCCIIEIOBATENIbCKOM W MPOEKTHOH JEATEIbHOCTH C HCHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

Pemate pacuérHple 3amauu ¢ SIBHO 3aJaHHOW (PU3MUECKOW MOJECIBIO,
UCTONB3Ysl (pU3MYEecKre 3aKOHBI W TPHUHIIMIBI; HAa OCHOBE aHaln3a
YCJIOBHS 3a/1a4¥ BRIOMPATHh (PU3UIECKYIO MOJICIIb, BBIICIATh (PHU3NUECKUe
BEITMYUHBI U (OPMYIIBI, HEOOXOAMMBIE Ui €€ peIIeHHs], MPOBOIUTH
pacy€Thl M OLICHUBATh PEATLHOCTH MOJYYCHHOTO 3HAUYCHUs (PU3NUECKOn
BEJIMYUHBI



Pematp Ka4eCTBEHHbIE 3a7jaun: BBICTPANBAaTh JIOTHYECKHU
11.14 HENIPOTUBOPEUYUBYIO LIEIIOYKY PACCYXKACHUM C ONOPOM Ha WM3y4CHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS

Hcnonp3oBarh Mpu  pelIeHUH  y4eOHBIX  3a1a4  COBPEMEHHbBIE
WH()OPMAIIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPUPOBAHUS,
11.15 WHTEPIpETAllMd W TPEACTABJICHHUS Yy4eOHOH W HAayYHO-TIONMYJSIPHOU
nH(OpPMAIIMY, TOTYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB; KPUTUYCCKU
aHAJTM3UPOBATh MOJTydaeMyr0 HH(POPMAITUIO

OOBSICHSTh TPUHIUIBI JCHCTBUS MAIWH, MPUOOPOB M TEXHHUUYECKUX
11.16 YCTPOWCTB; pa3inyaTh YCIOBUS HMX OE30MacHOTO WCIOJb30BaHUS B
[MOBCEHEBHOW KU3HU

[IpuBoauTe HpHUMEpPHl BKJIAJa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
11.17 (bU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUDpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpEeTUYECKUE 3HAHHUS TIO (PU3UKE B IOBCEIHEBHOMN
YKU3HM 7151 oOecTieueHus 0€30MacHOCTH MPH 0OpaIeHUuH ¢ MPUOOpaMu U
TEXHUYECKHUMH  YCTPOWCTBAMH, JUIS COXPAaHEHHUS 370pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

11.18

PaGortate B rpymme ¢ BBITOJHEHHEM Pa3jIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh ~ pabOTy  TPYMNIBI,  PAalUOHAIBHO  PACIPEACIsATh
11.19 00S13aHHOCTH ¥ IUIAHUPOBATh JICATEIIBHOCTh B  HECTaHIAPTHBIX
CUTYaIlUsAX, aJ[eKBaTHO OIICHWBATh BKJIAJl KaXJOTO W3 YYaCTHHUKOB
IPYIIIBI B PEHICHUE paCCMATPUBACMOM MTPOOJIEMbI

IMPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kon Kox nposepsiemoro

T IIpoBepsiemble 3JieMeHTHI CO/IEPKAHUS

OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHN A

®usuka — Hayka o mpupozae. Hayunsle meTonbl
MTO3HAHUS OKPYXKArOILEro MHpa. Ponb

11
AKCIIEPUMEHTAa W TEOPHHM B Ipoliecce MO3HAHUS
IPUPOJIbl. DKCIIEPUMEHT B (PU3UKE
1 MonenupoBanue  (Qu3MYECKMX ~ SABICHUH U

npoueccoB. Hayunsle runoressl. ®Puznyeckue
3aKOHBl W TEOpPHH. [paHMIBI NPUMEHHUMOCTH
1.2 ¢usznyeckux 3akoHOB. [IpMHIUI COOTBETCTBUS.
Porp u wmecro ¢usuku B (POpPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI Mupa, B
IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

2 MEXAHUKA
KMMHEMATHUKA
21 Mexannueckoe aBrkeHHe. OTHOCUTEIBLHOCTH
2.11 MeXaHH4ecKoro JnBmkeHus. Cucrema oOTCUéTa.

Tpaexropus
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[lepemenienne, CKOpPOCTh (CpemHSsI CKOPOCTH,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepuaibHOW TOUYKH, HUX TMPOEKIHH Ha OCH
cucreMbl koopauHaT. CloxeHue nepeMelieHnii u
CIIOKEHHE CKOPOCTEi

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JBHKCHUE. I'paduku
3aBHCHUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTU U IMEPEMELIECHUs MAaTepUaIbHOM TOYKH OT
BPEMEHHU

214

CBoOonHOe majeHue. Y CKopeHrue CBOOOHOTO
naIeHUs

2.15

2.16

Kpuonunerinoe JIBUOKEHUE. PaBHOMepHOE
JIBIKEHUE MaTEPUAIIBHOW TOUYKH IO OKPYKHOCTH.
VYrioBast CkOpocTh, JIMHEWHAsE cKOpocTb. Ilepron
u yacrota. LleHTpocTpeMuTenbHOE YCKOpPEHHE

TexHu4ecKkne yCTpOMCTBA: CIUAOMETP, ABUKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIepeaadn

2.1.7

[TpakTnyeckue padoTsl. M3mMepeHue MrHOBEHHOMH
ckopoctu. MccnenoBaHue COOTHOLIEHHS MEXIY
yTSAMH, IPOIIEHHBIMU TEJIOM 3a
10CJIE10BATENbHBIE paBHBIE MIPOMEKYTKH
BPEMEHHU IpU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4yaJIbHOW CKOPOCTBIO, paBHOU Hymo. M3ydyenue
JIBIDKEHUS  IIapuka B BSA3KOH  KHMJKOCTH.
W3ydyeHue  fBWXKEHUS ~ Tena,  OpOILEHHOTO
TOPU30HTAIILHO

2.2

JTMHAMUKA

221

2.2.2

2.2.3

IIpunuun otHOocurensHOCTH [amwes. IlepBbii
3akoH  Hbprorona. HMHepuuanpHble  CHCTEMBI
oTCcuéTra

Macca tena. Cuna. [IpuHIun cyneprno3uinuu cuil
Bropoit 3akoH HprooTOoHa 11 MaTepHalbHOU
TOYKH B MHepHuanpHOU cucteme otcuéra (MCO).
Tperuit 3akoH HproOTOHa mId MaTepUalIbHBIX
TOYEK

224
2.2.5

2.2.6

2.2.7

3aKOH BCEMHpPHOro TAroTreHusa. Cuia TSHKECTH.
[TepBast kocMu4eckas cKkopocTb. Bec Tena

Cwuia ynpyroctu. 3akoH ['yka

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHHUsS
CKONBKEGHUST W CWiIa  TPEHHWs  TIOKOSl.
Koadduuuent tpenns. Cusa conpoTHBIEHUS MPH
JIBIDKCHUH TeJa B )KUIKOCTH HITH Ta3e
[TocTymaTensHOE W BpalIaTeNbHOE BUKECHUE
abCoIIIOTHO TBEPOTO Tea

2.2.8

MOMEHT CcHIBl OTHOCHUTENBHO OCH BpallleHUs.
[Ineqo cwibl. YcaoBusi paBHOBECHS TBEPIOTO




tena B 1ICO

2.2.9

2.2.10

231

2.3.2

TexHuueckne YCTPOﬁCTBaZ INOAIINITHHUKH,
JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

[Mpaktnyeckue paboTel. M3yueHwe IBUKEHUS
OpycKa 1o HaKJIOHHOM IJIOCKOCTH IMOJI ACHCTBUEM
HECKOJIbKUX cuil. VcciemoBaHue 3aBHCUMOCTH
CHIT YIIPYTOCTH, BO3HUKAIOIIUX B
nepopMupyeMoll  TIPY)KUHE W PE3UHOBOM
oOpa3lle, OT BeMMYUMHBI UX JedopMaIuy.
HccnenoBanue yclIOBHI PaBHOBECHS TBEPIOTO
TeJa, UMEIOLIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynsCc  MaTepHalbHOM  TOYKH,  CHCTEMBI
MaTepuaibHbIX TOYeK. Mmmynsc cuiibl  u
M3MEHEHHUE UMITyJIbCa Tejla

3akoH  coxpaHenuss umnyiasca B HCO.
PeakTuBHOE IBHKEHUE

2.3.3

Pabora cuiiet

234
2.3.5

MOoOIIHOCTD CHJIBI

Kunernueckass »HeEprus MaTepUaIbHOM TOYKH.
Teopemao KMHETUYECKOW YHEPTUU

23 2.36

2.3.7

[lorenuuanbHass  JHEPrsl. [ToTenumansHas
SHEpPrusi ympyro JAePOPMHUPOBAHHON MPYKHHEI.
[TorenuuanbHas SHEprus Tena BOIH3U
MMOBEPXHOCTU 3EMITH

HOTCHHI/IaJII)HI)IC N HCIIOTCHIHUAJIBbHBIC CHIIBI.
CBs13b pa6OTI>I HCIIOTCHL N AJIBHBIX CHII C
W3MCHECHHEM MEXaHUIEeCKOM OHCPTUHU CHCTCMbI
TeNl. 3aKOH COXPAaHCHUA MEXaHUYEeCKOMH OHEpPIruun

2.3.8

anyrI/Ie H HCYIIPYTHUEC CTOJIKHOBCHUA

2.3.9

2.3.10

TexHu4yeckue YCTpPOWCTBA: JBWKEHHE pPakeT,
BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[Tpaktnyeckue  paboTel.  M3ydeHue  CBsI3U
CKOPOCTEM Tel MHpU  HEYOPYyroM  yAape.
HccnenoBanne  cBs3M  paboOThl  CHJIBI €
U3MEHEHUEM MEXaHUYECKOM DHEPIUHU Tesa

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHbIE TTOJIOKEHUS MOJICKYJISIPHO-
KHMHETHUYECKON Teopuu. bpoyHOBCKOe IBUMKEHUE.
Hudbdyzus. Xapakrep JIBUKEHUS "
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA

3.1
3.1.2

Mopenu cTpoeHHs ra3oB, KUIKOCTEN U TBEPIBIX
TeI U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

3.13

Macca  mosekyn.  KosuuecTBO — BemiecTsa.
[TocTostHHast ABoraapo



3.14

3.15

3.16

TemmoBoe paBHOBecuwe. Temmeparypa u €€
n3mepenue. [llkana remneparyp Llenbcus

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH HICAITHEHOTO
rasa

AOcomoTHas TemrepaTypa Kak Mepa cpenHein
KMHETUYECKOM HHEPruM TEIUIOBOTO JBUKCHUS
yactull raza. [llkana temneparyp KenbBuna

3.1.7

3.18

3.1.9

3.1.10

VpaBuenue Kianeiipona — MenneneeBa. 3akoH
JlanbToHa

I'azoBble 3akoHbI. HM3omporeccbl B HI€AIBHOM
rase C IIOCTOSHHBIM KOJIMYECTBOM BEIECTBA!
U30TepMa, U30X0pa, n3odapa

TexHuveckue ycTpoiicTBa: TepMOMETP, OapoOMeETp
[TpakTnueckue pabotbl. M3mepeHue macchbl
BO3JyXa B KJIacCHOM KoMmHate. MccnenoBaHue
3aBUCUMOCTH MCXKAY IapaMeTpaMn COCTOSHUSA
pa3peKEHHOT0 ra3a

3.2.1

3.2.2

OCHOBbI TEPMOJIMHAMUMKN

TepmonuHamuueckass  cucrema.  BHyTpeHHsA
DHEPrusi  TEPMOJUHAMMYECKOHM  CHCTEMBl U
croco0bl €€ U3MEHEHUs

KonuuectBo Temiorsl u pabota. BHyTpeHHss
SHEPIus OJJHOATOMHOIO UAEaIbHOIO rasa

3.2.3

3.24
3.2

Buaet  Tenmonepenayu: TETUIONPOBOIHOCTb,
KOHBEKIMA, HU3IydyeHHe. TemnoémMkocTh Tena.
VYnaenpHas TEIUIOEMKOCTb BeliecTBa. Pacuér
KOJINYECTBA TEIJIOTHI IPU TEIIONEpeiade

IlepBbIii 3akoH TepMoauHaMuKH. [Ipumenenue
IIEPBOTO 3aKOHa TEPMOAMHAMUKHI K
u3onpoueccaMm. ['paduyeckas HHTEpHpeTarUs
paboThl raza

3.25

3.2.6

3.2.7

3.2.8

TerutoBele  MamuHbl.  [IpuHIMOBL  IEHCTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus >HEPrUU B
TerIoBbIX MarnHax. Koadduiment mone3Horo
nevictBust (manee — KIIJ[) TermioBoit MarivHBI.
Huxkn Kapuo u ero KITJ{

Bropoii 3akon tepmoamHamuku. HeobpatumocTs
IpOLECCOB B mpupone. TennoBble IBUTATENH.
DKOJIOTHYECKHE TTPOOTIEMBbI TEIJIOIHEPTETHKU

TexHuueckue YCTPOMCTBA: JBUTaTellb
BHYTPEHHEI'0 CropaHusi, ObITOBOW XOJOJWIBHUK,
KOHJIUIIHOHED
[TpakTueckue pabotel. M3mepeHue yaenbHOI
TEIJIOEMKOCTH

ATPEI'ATHBIE COCTOSAHNA BEHHIECBA. ®A30BbIE ITEPEXO/IbI
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‘ Hap006pasoBaHI/Ie N KOHIACHCaIHA. I/IcnapeHHe n



KUIIEHHE. YeJbHas TeIioTa MmapooOpazoBaHUsI.
3aBUCUMOCTb ~ TEMIEpaTypbl  KHUIIEHHS  OT
JIaBJICHUS

3.3.2

3.3.3

AOcomoTHasT M OTHOCUTENbHAas  BIAKHOCTh
BOo3ayxa. HacelienHslil map

Teépaoe Teno. Kpucramnmueckue u amopdHble
Tena. AHM30TpONMSI  CBOMCTB  KPHCTAJLIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepUaJIb

3.34
3.3.5

3.3.6

[lnaBnenne ©  KpucTauIM3alMsa. Y AeibHas
TeruioTa miasienus. Cyonumarus

YpaBHeHME TEII0BOrO OagaHca

TexHudyeckue  yCTpOWMCTBA:  THUIPOMETp U
IICUXPOMETP, KaJIOPUMETD, TEXHOJIOTMH
IIOJIyUEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM
4ycJie HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUU

3.3.7

[TpakTueckue pabothl. M3mepeHue BIaKHOCTU
BO3/yXa

SJIEKTPOAMMHAMUKA

DJIEKTPOCTATUKA

411

4.1.2
4.1.3
4.1.4

4.1.5

DnekTpuzanus Tell. DIeKTpuyeckuil 3apsan. JBa
BH/JIA AJICKTPUUECKUX 3aPsII0B

IIpOoBOIHUKY, TUBIIEKTPUKH U OJIYIIPOBOAHUKH
3aKOH COXpaHEHMsI SJIEKTPUUECKOT0 3apsiia
B3aumopeiictBue 3apsaoB. 3akon Kymnona

DneKkTpuyecKoe noJe. Hanpsixénnocts
anekTpuyeckoro nousid. IlpuHnun cyneprno3unuu.
JInauK Hanps>KEHHOCTH AIEKTPUYECKOTO MO

4.1.6
4.1
4.1.7

4.1.8

4.1.9

Pabora cui 3JIEKTPOCTATUYECKOTO OJIA.
ITorenuuain. Pa3HoCTh NOTEHIINATIOB

HpOBOI[HI/IKI/I U  OUSJICKTPUKU B TMOCTOAHHOM
SJICKTPUICCKOM IT0JIC. I[I/ISJ'IeKTpI/ILIeCKaH
IMPOHUITACMOCTD

DNeKTPOEMKOCTb. Konpnencarop.
ONEKTPOEMKOCTh  IUIOCKOTO  KOHJEHCATOopa.
OHeprus 3apsyKEHHOr0 KOHEHCcaTopa

TexHuueckue YCTPOMCTBA: JIIEKTPOCKOII,
JJIEKTPOMETP,  JJIEKTPOCTATHYECKass  3allUTa,
3a3eMJIEHHE  DJIEKTPONpPHOOpPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTED

4.1.10

[IpakTrHueckue paboThlI. N3mepenue
NIEKTPOEMKOCTH KOHEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

4.2
421

CPEJIAX

YcnoBusa CYIIIECTBOBAHUS MOCTOSIHHOT'O
anekTpuueckoro Toka. Mcrounmku Ttoka. Cuna
TOKAa. [IOCTOAHHBIN TOK




4.2.2

Hanpspkenue. 3akon Oma jy1st ydacTka Henu

4.2.3

4.2.4

4.2.5

DJIEKTPUYECKOE  CONPOTHUBJICHUE. Y IEJIBHOE
COIPOTHBIICHUE BEIIECTBA

[TocnenoBarenbHOE, MapalljieIbHOE, CMEIIAHHOE
COCTMHEHUE TIPOBOTHUKOB

Pabota anexTpuueckoro Toka. 3akoH J[xoymns —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'O TOKaA

4.2.7

4.2.8

4.2.9

anekTponBwkymmas cuna (manee — DJIC) wm
BHYTpEHHEE COINPOTHUBIICHUE WCTOYHUKA TOKA.
3akon Oma jama  momHOW — (3aMKHYTOM)
aNeKTprudeckoii renu. KopoTkoe 3amMbIkaHue

ONeKTpOHHasl IPOBOAUMOCTb TBEP/BIX METAJUIOB.
3aBUCUMOCTh  COIPOTHMBIICHHS METAlJIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
Onextpuueckuii TOk B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

4211

[TonmympoBonuuku. CoOOCTBEHHass M TpUMECHas
MIPOBOJIUMOCTD IOJYNPOBOJAHUKOB. CBOICTBA p-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

DNeKTpUUECKU TOK B INEKTPOJINTAX.
DNEeKTpOIUTHYECKAs JUCCOLMALUs. DIEKTPOIIN3

4.2.12

DJIeKTpUYeCKuil TOK B razax. CamMocCTOsITeIbHbIN
Y HECAMOCTOSITENbHBIN pa3psn. PaznudnHbie THUIBI
CaMOCTOATENIbHOTO pa3psana. Monuus. [lnazma

4.2.13

Texnuueckue YCTpOMCTBA: amIepmeTp,
BOJIBTMETD, peocrar, HUCTOYHUKU TOKa,
ANIEKTPOHArpeBATENbHBIC npuOopHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS], BAKYYMHBIN MO, TEPMUCTOPHI
U (OTOPE3UCTOPHI, MOIYNPOBOJHUKOBBIA THO/,
raJlbBaHUKa

4.2.14

11 KJIACC

Kon Koanposepsiemoro

pasaeiia JIEMEHTA
4

[TpakTuyeckue paboThl. M3ydyeHue cMelIaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3smepenne OJIC uUCTOYHMKA TOKa M €TI0
BHYTpEHHEro  comnpoTuBieHusa. HaOmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 3JIeMeHThI COIEPKAHUSA

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA MHAYKONA

4.3

43.1

‘ ITocTossHHEIE MAarHuThl. B3aumoneiictBue



IIOCTOSAHHBIX MarHuToOB

4.3.2

MaruutHoe  mosie.  Bektop — MarHUTHO#M
nHaykiuu. [lpuniun cynepno3uuuu. JInHumn
MarHuTHOM  uMHAYKIMU. Kaptuna — nuHUA
MarHuTHOM HMHAYKIMH TOJS  MOCTOSHHBIX
MarHuTOB

4.3.3

4.3.4

4.3.5

MarautHOE 1OJ€ TNPOBOAHMKA C  TOKOM.
KaptnHa nuHMI 1OAsS AJIMHHOTO NIPSIMOTO
IPOBOJAHMKA M  3aMKHYTOI'O  KOJIBLIEBOTO
MIPOBOJIHUKA, KATYIIKHU ¢ TOKOM. OnbIT Dpcrena.
B3auMozeicTBrue NpoOBOHUKOB C TOKOM

Cuna Amnepa, €€ MOy/b U HallpaBJIEHUE

Cuna Jlopenna, €€ Moayldb U HampaBJCHHE.
J[BrxxeHune 3apsyKEHHOU YaCTHIbI B
OJTHOPOJHOM MarHuTHoM mose. PabGora cuibl
Jlopenna

4.3.6

SIBneHue SHGKTpOMaFHI/ITHOﬁ HHAYKIIUU

4.3.7

IToTox BCKTOpa Mar HUTHOM HHAYKIIUHU

4.3.8

OJAC wuHOyKOUM. 3aKOH 3JIEKTPOMAarHUTHOU
unaykiun Papazes

4.3.9

4.3.10
4311

Buxpesoe  anekTpuueckoe - MoOJIe. O/C
WHIYKIIMA B TPOBOJHUKE,  JBHXKYIIEMCS
MOCTyNaTebHO B OJAHOPOJHOM MAarHUTHOM
noJe

IIpaBuno Jlenna

NunykTuBHOCTH.  fIBIEHHE  CaAaMOMHIYKIIMH.
O/1C camonHIyKIUH

4.3.12

3Hepr WL MAaroHuTHOT'O IMOJISI KaTYHIKW C TOKOM

4.3.13

aﬂeKTpOMaFHI/ITHOC I10JIC

4.3.14

TexHuueckue YCTpOMCTBA: IIOCTOSIHHBIE
MarHuThl, JJIEKTPOMArHUTHI, SJI€KTPOJABUIATENb,
YCKOPHUTENH 3JIEMEHTaPHBIX 4acTHL,
UHIYKIUOHHAs I1eYb

4.3.15

[TpakTueckue pabotel. M3yueHrne MarHUTHOTO
Mojsl Karylkd ¢ TOokoM. HMccnenoBanue
JIEUCTBUS TOCTOSTHHOTO MAarHUTa Ha PaMKy C
TOKOM. Hccnenosanme SIBIICHUS
ANEKTPOMATHUTHON UHAYKIIUU

5 KOJIEBAHMA 1 BOJIHBI
MEXAHNWYECKUE N SJIEKTPOMAI'HUTHBIE KOJIEBAHUA
KonebarenbHas cucreMa. CBoOoniHBIE
KoJIeOaHusl. lMapmonnueckue KoJIeOaHUsI.
5.11
5.1 [lepuon, wacrora, ammuTyaa u  ¢asa
Kosie0aHui
51.2 IIpy>)xuHHBIH ~ MasATHUK.  MareMaTu4eckuit

MasiTHHUK




5.1.3

YpaBHeHue rapMOHUYECKUX KOJICOaHMiA.
Kunematnyeckoen AMHAMUYECKOE OIKMCAHHUE
K0J1€0aTEeIbHOTO ABH)KEHUS

5.14

5.15

[IpeBpamieHrie 3HEPrHU IMPH TAPMOHUYCCKUX
Kosnebanusax. CBA3b aMIUIUTYABl KoJeOaHMi
UCXOJHOMW  BEJIMYMHBI  C  aMIUIATYAAMH
KoJIeOaHUH €€ CKOPOCTH B YCKOPEHUS

KomnebarenpHbIi KOHTYD. CBo0OogHbIE
AJIGKTPOMArHUTHBIC KOJEeOaHUS B HUACAITHLHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHUYECKHUMU u ANEKTPOMATHUTHBIMH
konebanusmu. @opmyna Tomcona

5.1.6

5.1.7

5.18

3aKOH COXpaHEHHsS OJHEPIMH B HUACATHLHOM
K0JIe0aTeIbHOM KOHTYpE

BeIHYX/ICHHBIE ~ MEXaHWYECKHE  KOJIeOaHUsI.
Pe3onanc. PezonancHas kpusas. BeiHyX1eHHbBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.

IlepemeHHBII TOK. CuHycouanbHbIN
TIEPEMEHHBIH TOK.

5.19

MoIHOCTh INEPEMCHHOI'0O TOKa. AMHJ'II/ITy,I[HOG
u HCfICTBYIOIHeC 3HAYCHHUC CHJIbI TOKa H
HaIIPsAXKCHUA

5.1.10

Tpaunchopmarop. I[lpowsBojacTBo, mepemava u
norpebieHue AIEKTPUUECKOU SHEPIUH.
OKOJIOTUYECKME PUCKM TPU  IPOU3BOJCTBE
ANEKTPUUECKOM SHEPTHUH. KynbTypa
MCIIOJIb30BaHUs JNEKTPOIHEPTUH B
IOBCETHEBHOW KU3HU

5.1.11

5.1.12

TexHuueckue YCTPOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

[TpakTiueckue paboTHI. HccnenoBanue
3aBHCUMOCTH TIepHOJia MaJlbIX KoJIeOaHu# rpy3a
HAa HUTH OT JUIMHBI HUTH M MAacChl Tpy3a.
HccnenoBanue NepeMEHHOrO TOKAa B LIEMH U3
I0CJIEI0BATENBHO COCMHEHHBIX KOHIEHCATOPA,
KaTyILKH U PE3UcTopa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIIOBUS

521 pacupocTpaHEeHUsI. [Iepuon. CkopocTb
pacnpocTpaHEHUs " JUIMHA BOJIHBI.
[Toniepeunslie U MPOJI0JIbHBIE BOJIHBI

529 WnTepdepenius u TuQpakius

MEXaHUYECKUX BOJH

523 3Byk. CkopocTh 3ByKa. [pOMKOCTH 3BYyKa.
BeicoTa Tona. TemOp 3ByKa

524 ONEeKTpOMarHUTHbIE BOJIHBI. Ycnosus

HN3JTYy4YCHUA SJICKTPOMArHuTHBIX BOJIH.




5.3

5.25

B3anmuas opuentanus BekTtopoB E, B u v B
AJIEKTPOMATrHUTHOM BOJIHE B BAKYyMe

CaoiicTBa DJIEKTPOMAarHUTHBIX BOJIH:
OTpaXCHHE,  TPEIOMIICHHE,  IOJSPU3AIHA,
Iudpakuus, UHTEepEpEHITHS. Ckopoctb
AIIEKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3;meKTpOMarHuTHLIX BOJH. [IpuMmenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMOBI  PaAMOCBS3M M TEJIEBUACHUS.
Pannonokanus. DNeKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaIoLIeH cpeibl

5.2.8

5.3.1

TexHUYECKHE  YCTPOMCTBA: MY3bIKaJIbHBIC
HHCTPYMEHTEI, YJIbTPa3ByKOBas HUAarHOCTHKA B
TEXHHKE W MEIUIMHE, pajap, paardonpUEMHUK,
TEJIEeBU30p, aHTeHHA, TenedoH, CBY-meds

OIITUKA

[IpssMonMHENHOE PpACIPOCTPAHEHHE CBETa B
oxHOpoHOM cpexe. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

534

[Ipenomnenue cBerta. 3aKOHbI MPETOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTelb IPeIoMIICHUS
Ilonnoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil
yTroJl IIOJIHOTO BHYTPEHHETO OTPa)KEHUS

5.3.5

5.3.6

Hucniepcust cBera. CloxxHBIA cocTaB 0enoro
ceera. [lBer

Cobuparomue 1 paccenBaromue JUH3bI. ToHKas
nuH3a. POKYCHOE pacCTOSIHME M ONTHYECKas
cuia ToHKoM nuH3bl. [locTpoenne n3obpaxeHuit
B COOMpAaloIIMX M pPACCEHBAIOIIMX JIHMH3AX.
@opmysia  TOHKOM  JIMH3BL.  YBEJIUYECHUE,
JaBaeMoe JIUH30H

5.3.7

5.3.8

Hp CACIIbI MNPUMCHUMOCTU FCOMCTqueCKOﬁ
OIITUKHU

WnTepdepenmus CBeTa. KorepentHsie
HCTOYHHUKH. YcaoBus HaOII0ICHUS
MaKCHMYMOB 51 MUHUMYMOB B
WHTEp(PEPEHIIMOHHON  KapTUHE  OT  JIBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB

5.3.9

5.3.10

5.3.11

Hudpakuus csera. /udpakunoHHas pemérka.
VYcnoBue HaOmoOIEHUS TJABHBIX MaKCHUMYMOB
IIpU MaJEHUU MOHOXPOMAaTHUYECKOI0 CBETa Ha
TUGPaKIIMOHHYIO PEIIETKY

[Tonsipusanus ceera

TexHudyeckne  yCTpOMCTBAa:  OYKHM,  JIyla,
¢doroanmapar, IIPOCKIMOHHBIN amnmnapar,
MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OIITHKA,




7.1

TubpakMoHHAas PelETKa, MOISIPOU]

5.3.12

[TpakTudeckue paboThl. Mi3MepeHue moka3aTes
MIPEIIOMIICHUSI. HccnenoBanue CBOICTB
HU300pakKeHUI B JINH3aX. Habmronenune
JUCTICPCUU CBETA

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuipt MIPUMEHUMOCTH KJIaCCHYECKOM
MEXAaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIbHOCTH: HWHBAPUAHTHOCTH MOJIYJIS
CKOPOCTHM  CBeTa B  BakyyMe, MPHUHIUI
OTHOCHTEIBHOCTH DHUHIIITEIHA

6.2
6.3

6.4

OTHOCUTENBHOCTD OIHOBPEMEHHOCTH.
3aMmeyIeHHe BpEMEHU U COKpAILlEHUE JIJTUHBI
DOHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
CBs3p Macchl € DHEPrMed U UMIYJIbCOM

¢BOOOHOM YACTULIBI. DHeprus HOKOSA
CBOOOIHOM YaCTHUIIBI

KBAHTOBAA ®U3MKA
DJIEMEHTbBI KBAHTOBOU OIITUKU

711

®oronsl. dopmyna IlnaHka cBsI3u SHEPruu
¢oTOHA € €ro 4acToTOW. DHEPrusi U HMIIYJIbC
dboToHa

7.12

7.1.3

OtkpeiTie u wuccnenoBanue Qorodrddexra.
Omneitel A.I'. CtoneroBa. 3akoHbI poTodddexra
VYpaBuenue DiiHmreiiHa i porodddekra.
«Kpacnas rpanuma» ¢porodddekra

7.14

Hasnenue cera. OnbiTel [1.H. JIebeneBa

7.15
7.1.6

XUMHYECKOE JeICTBUE CBETA

TexHuueckue  ycrpoiicTBa:  (DOTORJIEMEHT,
dboTogaTuuk, comHeuHas Oatapesi, CBeTOAHO]]

7.2

CTPOEHHME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 MCCJIETOBAHUIO CTPOEHUS aToOMa.
[Imanerapnas Moaenp aroMa

7.2.2

7.2.3

IToctynarel bopa. M3nydeHue u moriomieHue
(OTOHOB IpU MEPEX0/I€ aTOMa C OJHOTO YPOBHS
SHEpruM Ha Jpyroi. Bunbl cnektpos. Cnekrp
YPOBHEW SHEPTUU aTOMa BOJAOPOAA

BonHoBrle cBoiicTBa 4yactul. BoiHbBI g€
bpoinsa. KopnycKynsipHO-BOJHOBOM Jyalli3M.
Judpakius 3JeKTPOHOB Ha KpUCTaIaX

7.2.4

7.2.5

CHOHTaHHOE U  BBIHYXKIEHHOE H3JIy4YCHHE.
YceTpoiicTBO M MPUHIIUT PabOTHI J1azepa
TexHuueckne  yCTPOWCTBA:  CHEKTPAIbHBII

aHaIM3  (CHEKTPOCKON), Jla3ep, KBAHTOBBIN
KOMIIBIOTED




7.3

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

[IpakTuueckue paboTHI. Hab6monenue
JIMHENYaTOro CIeKTpa

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u perucTpanuu
AJIEMEHTapHbBIX YaCTHUII

OTtkpbITHE PalrOaKTUBHOCTH. OnbIThI
Pesepdopna mo  ompemeneHHr0  cocTaBa
paanoakTuBHOTO M3MydeHus. CBolicTBa anbda-,
Oera-, raMma-u3JydeHusl. Bnusinue
PaAMOAKTUBHOCTHU HA )KUBBIE OPTaHU3MBbI

OtkpelTHe TpoTOHA M HeWTpoHa. HykioHHas
Mozenb siapa I'eitzenOepra — MBanenko. 3apsy
anpa. MaccoBoe unciio sigpa. M3otomnsl

Anbda-pacniaf. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacma. ["amma-u3nyuenue. 3akoH
pPaInoaKTUBHOTO pacraaa

DHeprusi CBSI3W HYKJIOHOB B sjpe. SlaepHbie
cuibl. Jledbekt Macch siapa

7.3.6

7.3.7

Snepuble peakuuu. JleneHrne u CUHTE3 SAep

Snepuslii  peaktop. TepMOsAIEpHBIM CHHTE3.
[Tpo6nembl u IIEPCIIEKTUBBI SAIepHON
SHEPreTUKU. DKOJIOTMYECKUE aCIEKThI SAEPHOU
SHEPreTUKU

7.3.8

DneMeHTapHbIe YaCTULIBL. OTtkpbiTHE
II03UTPOHA. @yH1TaMEHTAJIbHbIE
B3aMMOJEICTBUS

7.3.9

7.3.10

TexHuueckue yCTpOWCTBA: JI03UMETp, Kamepa
BunscoHa, siaepHsblil peakTop, aToMHas 6omba
[TpakTnueckue pabotel. MccnenoBanue TpeKkoB
qacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nHoro HeGa. Co3Besnus, spKue 3BE3HI,
IUTAHETHI, UX BUAUMOE IBIKEHUE

8.2

Conneunas cucrema. IlmaneTsl 3eMHOI T'pYIIIIBI.
IInaHeTHI-TUTaHTHI U UX CIIYTHUKH, KaPJIMKOBBIC
m1adHeTel. Manbie Tena COMHEYHOM CHCTEMBI

8.3
8.4

8.5

8.6

Comnnue, dotocdhepa u armochepa. ConHevnas
AKTUBHOCTbH

Ucrounnk sneprun CosHia u 3BE31

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKHU: Macca,
CBETUMOCTb,  paguyc, TeMIleparypa, HX
B3aUMOCBA3b.  JlMarpamMMa  «CHEKTpaJbHBIN
KJIacC — CBETHMOCTBY». 3BE3ABI TJIaBHOU
IMOCJICIOBATEILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTD TS 3BE3I rJIaBHOM
IMOCJIEIOBATEILHOCTH

Buyrtpennee CTPOEHHUE 3BE3 L.



CoBpeMeHHbIE MIpEACTaBICHUS 0
IPOUCXOXAEHUN U 3BoMonuu ConHua U 3BE3N.
OTanbl KU3HH 3BE3]
Mineunbii  Ilytb  —  Hama  ['amakrtuka.
CnupanbHast CTPYKTypa lNanmakTuky,
8.7 pacupeneneHue  3BE34, raza M IbUIN.
[Tonoxenue u asuxenue Connia B ['amakTuke.
[lnockas u  cdepuyeckas  MOACUCTEMBI
lManaktuku
38 Tunel ramaktuk. PaguoranakTuky M KBaszaphbl.
YEpHble ABIPHI B s1Ipax rajJakTHK
Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab6ma. Pa3beranme ramaktuk. Bospact u
8.9 panuyc Bcenennoii, Teopus Bonbioro B3psiBa.
Mogens «ropsueir Bcenennoit». PenukToBoe
U3JTy4yeHue
MacrabHas CTPYKTypa Bcenennoit.
8.10 Meraranaktuka.  HepeméHnuble  mpoOieMbl
ACTPOHOMMHU

ITPOBEPAEMBIE HA EI'J 1O ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O
OBLIET'O OBPA3OBAHUA

Kon
NMpPoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl CpeIHero
001ero ooOpazoBaHus

1

ChopmupoBaHHOCTE YMEHUH paclio3HaBaTh (U3NICCKUE SBICHUS
(poriecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomojararomMMU (QU3NUYECKUMH HOHATHUSAMH U
BEJIMYMHAMU, XapaKTEPU3YIOIUMU (PU3HYECKUE TIPOIIECCHI

CdopMHpOBaHHOCTh YMEHHI NPUMEHSATh 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (QU3MKM M  TePMOAMHAMHUKHU,
ANEKTPOAMHAMUKH, KBAHTOBOM (DPM3MKH JUIsl aHAIN3a U OObSICHEHUS
SIBJICHUH MUKPOMUPA, MAKpOMHUPA U METaMUpa, pa3indarb yCIOBHS
(rpaHuibl, 00JIaCTH) TNPUMEHUMOCTH  (U3NYECKUX 3aKOHOB,
MOHMMAaTh BCEOOLIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB MU
OTrpaHUYEHHOCTh HCIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aHaM3UpoOBaTh (U3NYECKHE TPOLECCHl, HCHOJb3ysd OCHOBHBIE
I0JIOXKEHHUSI, 3aKOHBI U 3aKOHOMEPHOCTH

CpopMUpPOBAaHHOCTh YMEHHS PA3IMYaTh YCJIOBHS MPUMEHUMOCTH
Mojieniell PU3NYECKUX TeNl U MPOIECCOB (SBIEHUIN)

ChopMupOBaHHOCTh YMEHHS pelaTh pacyéTHblE 3a/laud C SIBHO
3aJIaHHOW W HESABHO 3aJ]aHHON (PU3WYECKOW MOJIeTbI0: Ha
OCHOBAHMHU aHAJIM3a YCIOBHUS BBIOMpATh (U3UYECKHE MOAEIH,
oTBevarole TpeOOBaHUAM 3a/1auM, IPUMEHATh (POPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYJaThl (PU3MUECKUX TEOpPUH  IpH
WCIOJIb30BAaHUM  MaTeMaTHYeCKUX METOJIOB pELIeHUs 3ajad,
IIPOBOAUTH pacdy€Tbl HAa OCHOBAHMHM MMEIOIIMXCS JaHHBIX,



aHAJIM3UPOBATh PE3YJAbTAThl U KOPPEKTUPOBATH METObI PEIICHUS C
y4€TOM TOJYYECHHBIX PE3YJIbTATOB

Pemarp kadecTBeHHbIE 3aJauM, TPEOYIOILIME NMPUMEHEHUs 3HAHUN
U3 pasHbIX pa3/eNoB IIKOJIBHOTO Kypca (U3MKHM, a Takke
MHTErpaluy 3HaHUM U3 APYTrux MPEIMETOB €CTECTBEHHOHAYYHOI'O
LMKJIA: BBICTPAUBAaTh JOTMYECKYIO LEMIOYKY PACCYXKACHUN C OIIOPOH
Ha U3yYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBICHUS

BnaneHne  OCHOBHBIMM ~ METOJAaMH  HAyYyHOTO  IIO3HAHUS,
HCIIOJIb3YCMBIMU B (1)I/I3I/IKGI NpoOBOAWUTL MPAMBIC W KOCBCHHBLIC
n3MepeHns (U3NYECKUX BEJIMYHMH, BBIOMpAs ONTUMAJIbHBIA CIOCO0
U3MCPCHUA n HCIIOJIb3YA HU3BCCTHBIC METOABI OLICHKH
MOTPEITHOCTEN U3MEpeHuH, IPOBOANTH HCCIIEJOBAaHHE
3aBHCHUMOCTEH (I)I/I?;I/I‘-IGCKI/IX BCJIMYHUH C HCIIOJIB30BAHHUCM IIPAMBIX
U3MEpPEHHUH, OOBSACHATH TIIOJNIyYCHHBIE pPE3YJIbTaThl, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/I€ TCOPHHU, 3aKOHBI MW IIOHATHUA, KW ACJIATb BbIBOJbBI;
coOmroiaTh TpaBwiaa O€30MacHOTO TpyAa IpH  TMPOBEACHHU
UCCIIEIOBaHUM B paMkKax Y4eOHOro HKCHEpUMEHTa U ydeOHO-
UCCIIEIOBATEIbCKON /IEATEIBHOCTH C HMCHOJIb30BaHUEM IH(POBBIX
M3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOTo 000PYLOBAHUS

CpopMHUpPOBAaHHOCT, YMEHHMI aHaIU3UPOBATH M  OLIGHUBATh
MOCNEACTBUSL  OBITOBOM M  MPOU3BOACTBEHHON JESTENbHOCTH
YeNIOBEKa, CBSI3aHHON ¢ (DM3MYECKMMH TPOIECCAMH, C TO3HIIHA
9KOJIOTHYECKON 0e30MacHOCTH; MPEACTAaBICHUN O palMOHAIHLHOM
MPUPOJIOTIONB30BAaHUHU, a TakKKe pPasyMHOM  HCIOJIb30BAaHUU
JOCTHUKEHUN HAyKHM W TEXHOJOTWUH IJIs JalbHEWIIEero pa3BUTHUS
YeJI0BEYECKOro 001IecTBa

OBnageHne pa3IUYHBIMH criocobamMu paboTel ¢ HMHPOpMALUEH
(U3MUECKOTO COIEpIKAaHHS C HCIIOJIb30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO
aHaJI3a 1 OLIEHKH JOCTOBEPHOCTH MOJydaeMoil nHpopMaIu

10

ChopmupoBaHHOCTh YMEHUH MPUMEHATH OCHOBOMOJATAIOIINE
ACTPOHOMHUYECKHUE TOHATUSA, TEOPUM W 3aKOHBI JJISI aHalh3a |
00BsicHEHUST HUBUUYECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3AHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW Cpeae; ABUKCHUS
HeOECHBIX Tell, PBOJIIONNH 3BE31 M BeeneHHOM

IHHEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'I 11O

OU3UKE
Kox Kon
pasaena/r JJjIeme IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
€MBI HTa
1 MEXAHHUKA
1.1 KNUHEMATUKA
111 MexaHudeckoe BUOKEHUE. OTHOCHUTENBHOCTE

MEXaHUYCCKOI'O IBMKCHUA. Cucrema orcuéra

112 MarepuanbHas TOUKA.



TpacKTOpHA

E& pammyc-BekTop:
Fle)=(xle) ylz)=(2)),

TpaeKTOpIIf,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7y = x
= (Ax, Ay, A),

]

TYTE.

CrnoxeHile nepememeHIIﬁ:

A =0 + A7,

CxopocTb MaTepUaIbHOU TOUKHU:

AP .
Lb=— =i‘r =[U1_.U1_.U_].
At |y yiUE
Ax , ' .
v o=— =X,. @HAJIOTIYHO v, =Y/, V.=ZI/
1.1.3 Aty

CrokeHHe CKOpPOCTell: 0, =0, + 0, -

Beluncnenue nepeMeneHys 1 IyTu MaTepualbHOW TOUKU

IPH IPAMOJIMHEHHOM JIBUKEHUH BJIOJIb OCH X TI0 TpaduKy
3aBHCUMOCTH V(1)

o . AD -,
1f‘:frlilI'IJEI[JI'EHII'E MaTepPHATBHOII TOTKIL: d = — =u = [
At [y o
114
ﬂ'L:: f Nor ' Yor
a=— =(v,),". amanorHo a, =(v, ', a.=(v.);
Ar—s0
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + vyt
1.15

Ve (t) — vo, = const

1.16 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE IBUIKEHUE!



x(t)=x,+uU, r+ﬂr*'r
- o ox" T A

v (t)=u, +at
a, = const
Ulz.'c - U.ll.'r = 2'{".1 [""_2 _Il]

b+t

HPII JBILKCSHINI B O[THOM HAIIPABISHHI IOIVIE S =

CBoOoaHOE MmajiecHue. Y CKOpeHUEe CBOOOIHOTO TaACHUSI.

Vi

Mo a

(0] Xo {

I[BI/I)KCHI/IG TCIa, 6p0H_IeHHOFO noxa yrijiom o K ropu3oHTYy:

-

[.\'{r} =x; +U,t=x+tU,cosa-t
gr

gr

117 V() =y, U, f+———=y,+ Usina-f—=—
: 2 2
v (t)=uv, =u,cosa
v (t)=v,, +gt=v,5mma— gt
g, =0
g, =—g= const
KpuBonunelinoe aBuxkeHue. J[BrkeHne MaTepuaibHON
TOYKH TI0 OKPYKHOCTH.
VYrioBas ¥ IMHEWHAs! CKOPOCTh TOYKHU:
v = wR
1.1.8

IIpn paBHOMEPHOM JABUKEHUN TOYKH IO OKPYKHOCTH

2T 5
a)—T—nv

. HCHTpOCTpCMI/ITCJILHOC YCKOPCHUC TOYKHU:



1.2

. [lonHoe yckopeHue maTepuanbHONU TOUKU

TBépnoe teno. IloctynarensHoe U BpalarenbHOE ABHKEHHAE
TBEPIOTO TENIA

JUHAMUKA

1.1.9

WNuepuuaneuble cuctemsl oTcuéra. [lepolii 3akoH HproToHa.

1.2.1
[Tpuniun otHocuTenbHOCTH ["anumnes

Macca tena. ITIoTHOCTE BelliecTBa:
m

1.2.2 P=v

Cuna. IIpuHIun cyneprno3uiuu CuiI:

1.2.3 FpaBHoaei/iCTB = Fl + F2+' "

Bropoii 3akon HeroTona: muist marepuansHoit Touku B MICO

.

F1 == mal

1.2.4 Ap = FAt

pu

>

F = const

-

F, Fy
125 Tperwnit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:

Fip, = —Fy

3akoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI IPUTIKCHUA MCKIAY

TOYEUHBIMU MAcCaMU PaBHBI
mym,
F=G——=

R2

1.2.6 Cuna Tsoxectu. LleHTp TshkecTH Tenla. 3aBUCUMOCTB CHIIBI
TSDKECTH OT BBICOTBI N HaJx MOBEPXHOCTBIO IUIAHETHI
pagnycom RO:

GMm

"9 = Ry + h)?




1.3

Cuna ynpyroctu. 3akoH ['yka:
12.7 Fe = —kx

Cuna tpenus. Cyxoe TpeHHE.
Cuua TpeHus CKOJIBKEHUS:
Ep = uN

1.2.8
Cuna TpeHus MoKos:

Ep < uN

Koadduuuent tpenus
[aBienue:

1.2.9 p==7

CTATHUKA

—

F

131 MOMEHT CHJIbI OTHOCHTEIBHO OCH BPAILEHHUS:
o M| = FI, rae | — muredo cuisl

>

F

OTHOCHUTEIIbHO  OCH, HPOXOJsIIEed  4Yepe3  TOUKYy
MEPIEHIUKYIAPHO PUCYHKY
enTp macc Tena. LleHTp Macc cUCTEMBI MaTepUAIbHBIX
TOYEK:

myr; + myry+...
TLI.M. =

132 my; + my+...

B OIHOPOJAHOM IIOJIC TAKECTU

(g = const)

LEHTP Macc TeJla COBIAJAET C €ro IEHTPOM TKECTH
VYcnous paBHoBecus TBEpaoro tena B MCO:

IM1+M: +...=0

133 .
|F+Fy+...=0

3akoH [Tackansa




JlaBnaeHnue B )XuAaKoCcTH, rokosmeiicsa B UCO:
p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

€CJIM TeNO U KUAKOCTh ImokosaTcs B MCO, To
FApx = ngBbITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHN S B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKU:

- -

p=mv

I/IMHYJ'IBC CHUCTCMBI TCII:

P =D +p2+

3aKOH U3MCHEHUS i COXPAaHCHHS UMITYJIbCA:
B UCO

Ap = A(pl + p2+' ' ) = FlBHeIIIHAt + FZBHeLLIHAt-l-' .-

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

, €CITH

- -

FlBHeIIIH + FZBHemH+- = O

PeakTuBHOE ABHKEHHE

F
‘ﬁfgx‘

PaboTa cuitbl Ha MaJIOM TTEPEMEIICHHN:
A =|F|- |A7|-cos = F, - Ax



a F

—

(3]
MOoOIIHOCTD CUIBL:
€CJIM 3a Bpems

145 At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHJIBI
AAd
P=— =F-v-cosa
&r Ar—

Kunernueckas sHEprus MaTepuaibHOM TOYKH:
mv?  p?
EKPIH = =

2 2m
1.4.6

3aKOH U3MCHECHUSI KHHETUYCECKOW SHEPTUU CUCTEMBI
MatepuanbHbix Todek: B MCO AExun = Al + A2 + ...

HOTCHI_II/IaJ'IBHaH OHCPIUA:
JJIA TIOTCHIHUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEl‘IOTeHu

IToTeHumanpHast YHEPTUsI MATEPUATIbHON TOYKH B
OJIHOPOJHOM II0JIE TSXKECTHU:

1.4.7 Erorenn = mgh

[ToreHnuanbHas SHEPTrHs yIpyro aeGOpMUPOBAHHOTO Teja:
2
kx
EHOTeHu = 2

3aKOH HN3MCHCHUA U COXPaHCHUA MeXaHNYECKON OHCPIUu:
Eiex = Esn + Emmm-

148 B IICD ﬂEMEK = ABC-EK HeIOTeH L, CHIs
B IICO AE,x = 0, eCIIH Agcex zenoresm cuz = 0

1.5

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

['apmonnueckne  koneGaHUs ~ MaTepUAIBbHOM  TOYKH.
151 Ammuntyna u ¢asa  konebanuil. Kunemarngeckoe
OIHCAHUeE:




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

v, (1) =x,.
alt)=(v,), =) =a, +o'x=0,

IJI€ X - CMEILIEHHE U3 PABHOBECHSI.
JlnHaMU4YeCcKoe ONKCaHue:

ma, = —kx,
rae
k = mw?
. 9TO 3HAYHT, YTO
FE, = —kx
DHepreTuyeckoe OIHCAaHHE (3aKoH COXpaHCHHUS

MEXaHUYECKOM SHEprun):

mu:kf my kA

2 2 2 2

CBs3p aMIUIMTYAbl KOJE€OaHUN CMEIIEHUs MaTepHalbHOMN
TOYKH C aMIUIMTYAaMH KojeOaHuid e€ CKOpocTH U
YCKOPEHHUS:

Upe =04, @ =04

ITepuon 1 yacToTa KoJeOaHUH:

HepI/IOI[ MaJbIX CBO60,I[HLIX KOJICOAHMH MaTeMaTH4YECKOro
MasTHHKa:

1.5.2 T on Jf
£
[Tepuon cBOOOIHBIX KoeOaHUI NMPYKUHHOTO MAasiTHUKA:
m
T =2mn|—
s
1.5.3 Brenyxaennsie konebanus. Pesonanc. PezoHancHas kpuas
[Tomepeunble ¥ TPOJOJBHBIE  BOIHBI. CxopocTb
pacrpoCcTpaHeHUS ¥ JIJTMHA BOJTHBIL:
v
A=vT =—
15.4 v
WnTepdepenius u qudpaxius BOJIH
155 3Byk. CKOpOCTbH 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA



2.1

MOJIEKYJISIPHAS ©U3UKA

211

2.1.2
2.1.3
214
2.15

2.1.6

2.1.7

2.18

2.19
2.1.10

Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Teil. IIycTs
TepMOJAMHAMHUYECKass cuctema (Teno) cocrour u3 N
OJIMHAKOBBIX MOJIEKYJ1. Toraa KoJIu4ecTBO BEUIeCTBa

N m
vV =—=—
Ny
rJIe
Ny

—4ucao ABorajapo, M — macca CUCTEMBI (Tena),

U

— MOJIIpHas Macca BCUICCTBA

TertoBoe NBMKEHUE aTOMOB U MOJIEKYJI BELIECTBA
BzanmopeiicTBHE YyacTuUIl BEIIECTBA

Juddysus. BpoyHoBCKoe ABMKEHHE

Mopens uaeanpHoro raza 8 MKT

CBs3pb  MeXAy JaBJIEHUEM U CpeJHEN KUHETHYeCKOM
DHEPrUeil MOCTYNATENBHOIO TEIUIOBOTO JBHKEHUS MOJIEKYII
uaeanbHoOro raza (ocHoBHoe ypasuenne MKT):

1 = 2 (mp*) 2. —
p=-mjuw =—n-| — =—Mn-£__
3 30002 3

rae MO — macca OJJTHOI MOJIEKYJIbL,

Tl=7

- KOHIICHTPALIHS MOJIEKYJI

AoOcomoTHas Temriepatypa: T =t+273K

CBs3p  TeMmeparypbl Ta3a CcO CpelHeld KHHETHUYECKOU
BHCpFHCﬁ MOCTYMATCJIbHOTO  TCIIJIOBOI0 JIBHKCHHUA €TI0
MOJIEKYII:

I 2
Emzim""‘ﬂ =Ek]‘"
2 ) 2

VYpasuenue p = nkT
Mogens ueanbHOro ra3a B TEpMOJNHAMUKE:



| VpaBrerse Merrereesa — Kianeipora
| BeIpavkeHHe 19 BHYTPEHHEH SHEPIHH
VpaBaeHne MeHeneeBa — KnaneiipoHa (mpimeHE
3aMIICI):
pRT

pV=%RT = vRT = NkT, p=t-

BripaxeHIle /18 BHyTpeHHell 3Hepriil oJIHOATOMHOIY

raza (IIpIIMeHIMBIe (JOPMET 3aIICH):

L‘=%vRT =%NICT 3 MR —ve, T = %pV

2

3aKkoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHLBIX I'a30B:

2.1.11 p=p1+p2t..

H3omporeccsl B pa3pekeHHOM T'a3e C MOCTOSTHHBIM YHCIIOM
MoJieky N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA V):
uzotepma (T = const): pV = const ,

nzoxopa (V = const):

P
= = const
T cons

n3obapa (p = const):

2.1.12 T = const

I'padmueckoe npeacrasieHre uzomnpoieccos Ha pV-, pT- u
VT- nuarpammax.

OOBbeIHEHHBII ra30BbIA 3aK0H:
pV
— = const
T

JJIA TIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

Haceimennsle W HEHACHIIIEHHbIC Tmapbl. KadecTBeHHAS
2.1.13 3aBUCUMOCTb IJIOTHOCTHU U JIaBJIEHUS HACBILIEHHOTO apa OT
TEMIIEPATYPhI, UX HE3aBHCHMOCTh OT 00bEMa HACHIIIICHHOTO



napa

BnaxxHocTs Bo3ayxa.
OTtHocHTENbHAS BIIAXKHOCTB!

Pnapa (T) _ Prapa (T)

¢ = =
2.1.14 pHaCblmnapa(T) pHacmm,napa (T)
21.15 N3MeHeHue arperaTHbIX COCTOSIHUM BEILIECTBA: UCIIAPEHUE U
o KOHJICHCAIIMs, KHIICHUE JKHUJIKOCTH
2116 N3meHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: TUIABJIICHUE U
o KPHUCTAJUIN3aLHs
2.1.17 [TpeoOpaszoBanue YHEPrUn B (Pa30BBIX MEPEXoaax
2.2 TEPMO/IMHAMUKA
2.2.1 TennoBoe paBHOBECHE U TEMIIEpaTypa
2.2.2 BHyTpeHHss sHEprus
Terutoniepeaya  Kak crmoco0 W3MEHEHUS BHYTPEHHEH
2.2.3 sHeprun  Oe3  comepmieHus ~ pabothl.  KoHBekius,
TEIIONPOBOIHOCTb, U3JIYUCHHE
KonuuecTBo TEIIOTHI.
VY nenpHas TEIOEMKOCTh BEIIECTBA C:
2.2.4 Q = cmAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TermioTa miasiacHus A Q = Am.
VY nenpHas TEIIOTa cropaHus Tormaa J: Q = gm
DnemeHTapHasi paboTa B TEPMOJMHAMUKE:
A = pAV
2.2.6
Boruncnenne pabGotsl mo rpaduky mporecca Ha pV-
Juarpamme
IIepBblii 3aKOH TEPMOJMHAMUKU:
Q12 =AU + A = (U —Uy) +Ag,
2.2.7
Anunalara:
Q12 =0= A1, = (U; — U;) = AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporecch
[Ipunuune! aeictBus Ternosbix MamuH. KIT/T:
2.2.9 _I_'I:AB.E.:I:I;H:B:I'I: :Qm'p_|qun|:1_|qun|




MakcumanbHoe 3Hauenue KII. [ukin Kapno:

L T,
2.2.10 Max M = M gay — = TEm 1 _ Txm
T arp T oo

YpaBHeHHE TEIUIOBOTO OallaHca:

OJIEKTPOAMMTHAMUKA

OJIEKTPUYECKOE IIOJIE

OnexTpuzauusi Tel U €€ NPOSABICHUS. OJEKTPUUYECKUI
3.11 3apsan. JBa Buzma 3apsja. DNEMEHTapHBIA AJIEKTPUYECKUI

3apsijl. 3aKOH COXPAHEHUsI AJICKTPUIECKOT0 3apsiia

BsaumopeiictBue 3apsa10B. Toueunsie 3apsiabl. 3aKOH
Kynona:

B OJIHOPOJHOM BELIECTBE C AUDICKTPUIECKON
IIPOHULIAEMOCTBIO

3.1.2

F=k|q1|-|?:= 1 _|‘?1|"?:

g1 4meg, 1

Onektpuueckoe mnose. Ero pgelictBue Ha 3JIEKTpUYECKUE
3apsasl

3.13

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

) F

C11'1p061-1bu71

ITone ToueuHnoro 3apsa:

3.1.4 &=kﬁ

OIHOPOJHOC ITOJIC:

>

E = const.

KapTrHbl TMHMI HANPSY)KEHHOCTH ATUX MOJIEN

IToTeHIIMAIEHOCTH OJICKTPOCTATHUYCCKOI'O I10JIA.
Pa3HOCTh MOTEHIIUAIOB U HAaIIpsPKCHUC:!

3.15 Az = q(¢y — ¢2) = —qAd = qU.



HOTCHHI/IELTIBHEUI OHEpIrus 3apsgaa B JJICKTPOCTATUYCCKOM
IIOJIC:

W =q¢

A=—-AW

HOTCHHI/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:
w

"7

CBs13b HapsHKEHHOCTH MOJSL M Pa3HOCTU MOTEHLMAIOB JUIS
OJIHOPOIHOTO 3jeKTpocTaTryeckoro moisi: U = Ed

HpI/IHHI/IH CYNCPIIO3NIHHU SJICKTPUICCKUX TIOJIEH:

HpOBOILHI/IKI/I B DJICKTPOCTAaTUUCCKOM I10JIC.

YcnoBue PaBHOBCCHUS 3apsAA0B: BHYTPU IIPOBOAHHKA
3.1.7 Et=0

, BHYTPU U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt

I[I/ISJ'ISKTpI/IKI/I B QJICKTPOCTATUYCCKOM IIO0JIC.

3.18
JusnexkTpuyeckasi IPOHULIAEMOCTD BELIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U

319 DNeKTPOEMKOCTD MJIOCKOT0 KOHAEHCaTOopa:
£g0S
= = SCO

d

HapaHHeHBHOC COCIMHCHNEC KOHACHCATOPOB!:
q = q1 + q2+""U1 = UZ :---'Cnapann - C]_ + C2+

3.1.10 [locnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:

1 1 1
U:U1+U2---'CI1ZQ2:---.C =C—+C—+...
oCJ1 1 2




DHeprus 3apsKeHHOr0 KOHIEHCATOpA:
qu CcU? q?

W,
3.1.11 cT ) 2°C

3.2

3AKOHBI I[TOCTOAHHOI' O TOKA
Cua Toka:

3.2.1 Aty

[Tocrosuusii Tok: | = const
st mocrosinHoro Toka g = It

YcnoBus CYIICCTBOBAHUA BJICKTPUYICCKOT'O TOKaA.

3.2.2
Hanpsoxenue U u DJIC E
3akon OMa aJ1s yyacTKa Lenu:
U
3.2.3 I'=+
DJeKTpuvecKoe COIIPOTHUBIICHHE. 3aBHCUMOCTH
COIIPOTHUBJICHUS] OJTHOPOJIHOTO MPOBOJHHUKA OT €r0 JUIMHBI U
ceueHus. Y IeIbHOE CONPOTHUBIICHHUE BEIIECTBA.
3.24 l
R=p=
S
Hcrounnku Toka. 3JIC ucTOYHMKA TOKa:
A
CTOPOHHHUXCHJT
E = —CTOpoHHuXCHA
3.25 q
BHyTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA
3akoH OMa JuIs OJTHOM (3aMKHYTOM) 3JEKTPUYECKOM LIeH:
E = IR + Ir, oTkyna
| E
Rr
3.2.6
E.r
327 [TapannensHoe coeMHEHNE TPOBOAHUKOB:

I=11+12+..,Ul=U2=.,




11,1
Rnapaml Rl RZ

HOCHCI{OB&TCHBHOC COCIMHEHUEC ITPOBOJHUKOB:
U=Ul+U2+.,11=12=.,
Rl‘IOCJI == Rl + R2+

Pa6ota snekrpuueckoro toka: A = UL,
3akon Jlxxoynsa — Jlenna:

Q =I*Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MoOIIHOCTB NEKTPUYECKOTO TOKA!
AAd )
Af a0
TennoBas MOIIHOCTB, BbIAEIAEMAs HA PE3UCTOpE:
2
2 U -
P=FR=—=IU
3.2.9 R
MoIHOCTh HCTOYHUKA TOKA:
A4
_ '©T. CHIT _
S
At
CBOOOJIHbIE ~ HOCHTENM  DJIEKTPUYECKUX  3apsAoB B
3210 MIPOBOJHUKAX. MeXaHU3Mbl  IPOBOJUMOCTH  TBEPABIX
o METaJUIOB, PAaCTBOPOB M PACIUIABOB JJIEKTPOJIUTOB, Ta30B.
ITonynpoBoaHUKU. I10J1ynTpOBOIHUKOBBIN U0/
3.3 MAT'HUTHOE ITOJIE
MexaHudeckoe B3aNMOIEUCTBHE MArHUTOB. MarHuTHoe
nose.  Bekrop  MarHuTHOM < wHAyKuu.  IIpuHnun
CYNEPIIO3UIMN MarHUTHBIX TOJICH:
B =B, + By+...
3.3.1 v
JlvHMM WHAYKOUMUA MarHutHoro mons. KapTtuHa nuHui
WUHIYKINH MarHMTHOTO T10JIst I10JIOCOBOTO u
M10JIKOBOOOPAa3HOTO MOCTOSHHBIX MarHUTOB
OmnbiT Dpcrena. MarHutHoe MOJ€ MPOBOJHMKA C TOKOM.
3.3.2 KapTuHa JIMHUN MHAYKIMH MarHUTHOTO IOJSA JJIMHHOTO

mpsAaMoro IIPOBOAHHKA n 3aMKHYTOI'O KOJIbIIEBOT'O




IMPOBOAHMKA, KATYIIKHX C TOKOM

Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina

333 > TAC O — YTOJI MCKAY HAIIPAaBJICHUEM IIPOBOJHHUKA U BEKTOPOM

B

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:
Fnop =1 q | vBsina

/1€ 0 — YTroJI MEX/ly BEKTOpaMu

%
3.34
u
B
. JIBmkeHue 3apspkeHHOM 4acTHUIlbl B OAHOPOJHOM MarHUTHOM
nose
3.4 SJIEKTPOMATHUTHA S UHYKINA
[Torok BekTOpa MarHUTHOM MHIYKLIHU:
® = B, S = BScosa
34.1
3.4.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMH. DJ1C HHayKIMK
3aKOH 3JeKTPOMarHUTHONW MHAYKIMKM Dapajes:
AD
3.4.3 E=—— =-0
Az A=
{’)\ﬂ'n’
/.
( = =d)
344

O/IC MHAYKIHUK B TIPSIMOM TIPOBOIHHUKE UTHHOM |,
JIBUKYILIEMCS] CO CKOPOCTBIO

v



3.5

(vl)
B OJTHOPOJTHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

, TJIe 0. — YToJI MeX 1y BeKTopoM B 1 Hopmalibio

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

>

luv
; €CITH
[
L
B
, 1
v
TO
| E; 1= Blv
3.45 [IpaBuno Jlenna
NHIyKTUBHOCTS:
L - )
1
346 >um®=LIL
Camounnaykuus. 9/1C camonHaykuuu:
A
E, =—L—L ——1L1,
Af —i
DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM:
LI?
3.4.7 W, = >

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHBI




KonebGarenbupiii kKoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE
Kosie0aHus B UACATLHOM KOJiebaTeIbHOM KOHTYpE:

[ q(1) =, sin( 0t +@p)

lf['fﬁ] =g, =, cos( ot +@,) =1 cos( et +p)
®opmyita TomcoHna:

T =2nVvLC

, OTKyJa

CBs3p aMIUIMTYABl 3apsja KOHJIEHCATopa C aMIUIUTYIOU
CHJIBI TOKA MPU CBOOOAHBIX JIEKTPOMArHUTHBIX KOJIEOaHUAX
B U/I€AJIbHOM K0J1€0aTeIbHOM KOHTYpE:

Do = —

£}

3aKOH COXpaHCHHS SHEPIHMH B HJICAIBLHOM KOJIeOaTeIbHOM
KOHTYpE:

3.5.2
3.5.3 BriHyXk1eHHbIE 2JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
ITepemennslii Tok. [IpousBonacTBO, Nepeaaya U NoTpedIecHNE
JIEKTPUYECKON SHEPTUU
3.54 ct? 11} ot >
+ = e = T — const.
2 2 2 2
CBolicTBa 2JI€KTPOMarHUTHHIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
355 R
E1lBlc
356 [Txamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 [IpsamonuHEeiHOE pacnpoOCTpaHEHHE CBETa B OJHOPOIHOMN
o cpene. Toueunslii ncrounuk. JIyd ceera
3aKOHBI OTPAKEHUS CBETA.
3.6.2

a=p




alp

S

3.6.3 [TocTpoeHne n300paxeHHid B IIIOCKOM 3epKaje
3aKOHBI IPEJIOMIIEHUS CBETA.

IIpenominenue ceera:
nysina = n,sinf.

AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS:
c
Nage = —
abc v

OTHOCHUTENBHBIN MTOKA3aTeNb MPETOMIICHUS:
n, vV

3.6.4 orn = "= 0,

Xox 1ydeil B mpu3Me.
1|L"']. = 1'2 - .”'1}.1 = .”'1}.2
COOTHOIIIGHHE YacTOT M COOTHOIIECHUE JJIMH BOJIH TIpH

nepexoac MOHOXPOMATHYCCKOr0 CBETa UYCPE3 TIpaHUIY
pa3aciia ABYX OITHUYCCKUX CPCU:

n,<hn 1,
oy “
3.6.5 [TostHOE BHYTPEHHEE OTPAXKEHHE.
IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPAYKEHUS:
: 1 ny
Sinay, = =—

Nory ny



Coluparomue W paccewBaromie JIUH3bI. TOHKas JIMH3A.
DoKyCHOE PacCTOSIHUE U ONTUYECKAs CHJIa TOHKOM JIMH3BI:

1
3.6.6 b=+
®opmyJiia TOHKOM JIUH3bI:
1 1 1
—t - ==
d f F
VBenuueHue, 1aBacMoe JIMH30M:
= h Ifl
H d
3.6.7 PR
f 3
H
F
L
N
3
B cnyyae paccenBaroniei JUH3bIL:
1
DO=F = E 0,
3.6.8 r h 1fl 1
H d
Xox ny4a, IpOWEANIEro JIMH3Y MO MPOU3BOJIBHBIM YIJIOM K
e¢ rnaBHO omnrtuyeckoil ocu. IlocTpoenue nzoOpaskeHHi
TOYKHM U OTpe3Ka MPsIMOW B COOMPAIOIINX U PACCEHUBAIOIINX
JMH3aX U UX CHCTEMAX
36.9 dotoanmapar kak onTuueckuil mpubop. ['nmaz  kak
o ONTHYECKasl CUCTEMA
Nutepdepentusa cBera. KorepeHTHbIE HCTOYHUKA. Y CIIOBHS
HaOroAeHUS MaKCHMYyMOB " MUHUMYMOB B
3.6. UHTEp(PEPEeHIIMOHHON  KapTHHE OT JBYX CHH(]a3HBIX

KOTCPCHTHBIX UCTOYHUKOB:




A
MaKCIIMYMBI — A=2m=, m=0,+1,+2+3, .

¥

-
=

vl
MITHIIMYMEI — A= 2m+l_];, m=0,+1,+£2 £3__

Hudpakmus cera. JudpaknmonHas pemérka. YciaoBue
HaOJNIOJICHUsI TJaBHBIX MAaKCUMYMOB TMpU HOPMaJIbHOM
MaJIeHU MOHOXPOMAaTHYECKOIO CBETa C JIJIMHOW BOJIHBI A Ha

peméTKy ¢ nepuojaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,.
3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 ['unore3za M. [Tnanka o kBanTax. @opmyna [Inanka: E = hv
®otonsl. DHeprus hoToHa:
E=hv= he _
=hv =—=pc
412 HNmnynsc ¢poToHa:
_E hw h
P=C=7C ™1
dororpdexr.  Omwbitet  A.I. CroneroBa.  3aKOHBI
4.1.3
doroaddexra
VYpaBHenue DiiHmreitHa 11 GoTodddexTa:
Ec1>0T0Ha = ABbIXoJa + Eyyymax
rmue,
hc
4.1.4 Egorona = bV =7
hc
ABbIXO,ELa = thp = T

Kp



4.2

415

2
mv~max

Evpumax = 2 eUsay

[laBiienue cera.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPAKAIOILYIO TOBEPXHOCTh
Y Ha IIOJIHOCTBIO NOMIOUIAIOUTYIO [IOBEPXHOCTh

OU3NKA ATOMA

421

4.2.2

4.2.3

IInanerapHas monens aTroma
[Toctrynater bopa. M3ny4yenue u noriomeHue GOTOHOB MPHU
nepexojie aToMa ¢ OJJHOTO YPOBHS SJHEPIHH Ha JAPYTroil:

hv _ e _ E, —E

mn .
S

™ |

JluneituaTeie CIEKTPHI.
CrniekTp ypOBHEH SHEPruu aToMa BOJI0poAa:

~13,63B
E,-——

"

, n=1,23 __
n*

4.3

43.1

4.3.2

OU3NKA ATOMHOI'O APA

Hyxnonnas mozxens saapa ['eiizenOepra — MiBanenko. 3apsin
saapa. MaccoBoe unciio sijgpa. M3o0Tomsl

PannoakTuBHOCTS.
Aunbda-pacna;

A A 4
zX—>>5Y+ He

bera-pacnan.
DIeKTpOHHBIN B-pacnan;

A A 0, ~
X7 Y+ je+v,

[To3utpoHnHslii B-pacnan:
A A 0=, .,
X5 + jE TV,

I'amma-usnydeHnue

4.3.3

4.3.4

3akoH pPaaArO0aKTUBHOI'O pacliaga:
-t
N(t) = Ny % 2T

[TycTh M — Macca paJuoakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy *x 2T

SAnepHble peakuuu. JleleHUE U CUHTE3 s1Iep




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1IJIS1 YYEHUKA

» dusuka; 10 knacc. yriryosnenHoe ooyuenue KacbsiHoB B.A. O61ecTBO ¢ orpaHMueHHON
0TBETCTBEHHOCTHIO «/IPODAY»; AkunonepHoe obmecTBo «M31aTeabcTBO
«IIpocsenienne»,2024 r

» ®usuka; 11 kiacc. yriybnennoe odyuenue Kacoesnos B.A. OOmiecTBO ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AkionepHoe o0miecTBo «M31aTenbcTBo
«IIpocsemenne»2024 r

METOJUYECKUE MATEPHUAJIBI AJ151 YYUTEJIA

Metoanyeckoe nocobue k yueonuky B. A. KacbsiHoBa «@u3uka. YiryOneHHbIH yPOBEHb.
10 kimace» 2023 ¢

®usuka. 11 kiace. Jlunakruueckue
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®usuka. 11 knacc. Terpans nis nabopaTopHbIx padot (k yueoHukam B.A. KacbsHoBa
"®u3uka"). ba3zosslii u yriyoneHHsli ypoBHu Banepuit Kacesinos,Abpam Mapon 2021 r
Ouzuka. 10 knacc. Kontponbabie paboTsl k yueOnuky B. A. KacesiHoBa. YriiyOneHHbIN
yposenb. ®I'OC: Kacbsino, Patouns, Momeiiko,2022 ©

®dusuka. ba3oBelii u yriay6siennsiit ypoBHu. 10 knace. Terpans 11 1abopaTopHbIX
pab6ot,2023 r
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