MHMUHHUCTEPCTBO INIPOCBEILEHUSI POCCUMCKOI OEJEPAIIAA
Munncrepcrso o0pasoBanus Opendyprexoii o6aacrn
ABTOHOMHas HeKOMMep4YecKasi OpraHH3aMHsS o0meo0pa3oBaTe/IbHAsI OPraHM3AMS
«Cpennsis o01meoGpasoBaTesIbHAS LIKO/IA «Pexopa» r. Opcka

PACCMOTPEHO

Ha menarorudeckom cosere
IIpoTtoxon Nel

ot 29.08.2025r.

Openbyprekoii o61acTm»

£ e O 5y

(e 5 g oy,
COTI'JIACOBAHO YTBEPXABHOQ " ;{‘*@,{ \

>, I ek ; o % Y
Ha 3acenanmnu PO %
METOIUYECKOTO jfe g

o0beuHeHNN yunTenelt
(bH3UKO-MaTeMaTH9IECKOTO
KA NpoTokKos Nel ot
28.08.2025r.

PABOYAS IIPOTPAMMA
(ID 7193961)

y4eGHoro npeamera «®usnka. Yriy6ieHHbIi YPOBeHb)

Juist obyqaromuxcst 10 — 11 xnaccos

coctaBmia: Bunuueesa C.I.

Opck 2025



INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypoBHE cCpeaHero odmero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE IIOJIOKEHUI M TpeOOBaHUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM 00pa30BaTebHOM
nporpammel, npenctaBieHHbix B GI'OC COO, a taxke ¢ yd€rom denepanbHOi paboueit
nporpaMMbl  BocniuTanuss M KoHuenuuu mnpenonaBaHus ydeOHoro mnpeamera «Pusmka» B
oOpa3oBaTenbHbIX opranusauusx Poccuiickoii  ®enepanuu, peaqu3yrOIMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPAMMBI.

[lporpamma 1O ¢u3uKe omnpenenser o00sA3aTeNnbHOE MPEIMETHOE COJepIKaHue,
YCTAaHABJIMBACT PEKOMEHIYEMYIO IOCIIEAOBATEIFHOCTh M3YyYCHHS TEM M Ppa3fesioB Y4eOHOro
npeaMera ¢ yd4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro
mporecca, BO3PAaCTHBIX ocoOeHHocTe oOywaromuxcsa. [Iporpamma mo Qusuke gaér
IpPEICTaBICHNUE O LEJAX, COAEPKAaHUM, OOIIeH cTparernu OoO0y4eHus, BOCIMTAHUS U Pa3BUTHUS
oOyJaromuxcs cpecTBaMu yueoHoro npeamera «Pu3nka» Ha yrilyoJEHHOM YpOBHE.

N3yuenne kypca Qu3MKK yriiyOJEHHOTO YpOBHSA II03BOJIAET pPEaIM30BaTh 3ajadu
po(hecCHOHANBHOM OpPHEHTAllMU, HApaBiICHO Ha CO3JaHME YCIOBUN JUIsl MPOSIBICHUSI CBOUX
UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH KaXAbIM  OO0YyYarolUMCs, KOTOpbIe
HEOOXOAUMBI Il TPOJOJDKEHUST O00pa3oBaHMs B  OpPraHU3alUsaX MNpoQecCHOHATHLHOTO
00pa30BaHus M0 Pa3IMYHBIM PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIMATIbHOCTSIM.

B mporpamme mo ¢usuke onpenensrorcs IUTAHUPYEMbIe pe3yiabTaThl OCBOCHHUS Kypca
¢u3uKku Ha YpOBHE CpeaHero o0mero o0pa3oBaHMA: JIMYHOCTHBIE, MeETalpeaAMETHbIE,
npeaMeTHbIC (Ha yriyOsn€éHHOM ypoBHE). HayduHO-MeToA00THYecKO OCHOBOM ISl pa3paOOTKU
TpeOOBaHUI K JMYHOCTHBIM, METAlPEIMETHBIM U IMpPEIMETHBIM pe3yJbTaTaM OOy4aroIluXcs,
OCBOMBIIIMX MPOTpaMMy 10 (U3UKE HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus HA YIITyOJIEHHOM
YPOBHE, SIBJISIETCS] CUCTEMHO-/1€TEIbHOCTHBIN MOAXO/I.

[Iporpamma 1o gpu3uke BKIOYAET:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHHUS Kypca (M3MKM Ha YriayOlEHHOM YpOBHE, B TOM
YKClie IPEIMETHBIE PE3YJIbTAThI 110 rojlaM O0yUYeHUs;

coJiepkaHue yueOHoro npeamera «DOHu3uKa 1o rogaM o0ydeHus.

[Iporpamma mo ¢u3uke MMeeT NPUMEPHBIH XapakTep U MOXKET ObIThb HCIOJIb30BaHA
YUUTENAMU (PU3UKH [Tl COCTABJIEHUS! CBOMX Pa0OYUX MPOTPaMM.

[Iporpamma 10 @Qu3uKe HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUWUTEIEeH U
IIPEIOCTABIIAET BO3MOXHOCTH JUIsl pEajM3alUd PA3IMYHBIX METOAMYECKHX TOIXOIO0B K
npenofaBaHuio (GU3MKKM Ha yriayOJIEHHOM YpOBHE IPH YCIOBUU COXpaHEHMsI 00s3aTeabHOU
4aCTU COJIEPIKaHuUs Kypca.

®du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YIEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLECTBEHHBIH BKJIQJ B CHUCTEMY 3HaHUH 00 OKpy»XKarolleM MUpe.
[konpHBIH Kypc (GU3UKH — CHCTEMOOOpA3YIOLIUN JJisi E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBIEHUH, U3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM OMpeAenusio XapakTep M OypHOE pa3BUTHE pPa3HOOOPa3HbBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepHajioB C 3aJaHHBIMU CBOWcTBaMH. M3ydeHune (U3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE €CTECTBEHHO-HAyYHOW KapTUHBI MuHpa oOydaromierocs, B (GopMHUpOBaHUE
YMEHUH NPUMEHATh HAYYHbIH METOJ MO3HAHUS IIPU BBIOJHEHUH UMM YU4EOHBIX UCCIIEIOBaHUM.

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

Hoea yenocmunocmu. B COOTBETCTBUM C HEUM KypC SABJISIETCS JIOTMYECKHU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.



Hoea zenepanuszayuu. B cooTBeTCTBUM C Hell Marepuan Kypca (usuku oO0ObeIuHEH
BOKpYT (GU3MYECKUX Teopuil. Benymum B Kypce siBisieTcss (OpMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE peanu3zanus npeanoiaraeT UCMojab30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NIECKON HayKu, OCMBICIICHHE CBSI3HM Pa3BUTHS (DU3UKU C pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoea npuknaonoiu nanpaenennocmu. Kypc ¢usukn — yrioyOn€HHOTO — ypOBHS
MpeJoiaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN
U3YyYEHHBIX TEOpUi 1 3aK0HOB. [Ipu 3TOM paccMaTpuBarOTCs Ha YpOBHE OOIIMX MPEICTaBICHUN
U COBpEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konocusayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTHYECKUM IMpo0jIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPoOIeM PallMOHAIBHOTO IPUPOIOTIOIE30BAHUS U
9KOJIOTHYECKOl 06€30MacHOCTH.

OcBoenue conepkaHus MPOrpaMMbl 10 (PU3UKE TOJKHO OBITh MOCTPOCHO HA MPUHIUIIAX
CUCTEMHO-/IeITeIbHOCTHOTO noaxoa. [yia husuku peanusanus 3TUX IPUHLIUIIOB Oa3upyercs Ha
HCIIOJIb30BaHUU CAMOCTOSATEIBHOTO AKCIIEPUMEHTa KaK IOCTOSHHO JAecTBYIOUIEro (axrtopa
yuebHoro mpouecca. [lnsg yrayOGn€HHOTO YpOBHS — 3TO CHUCTEMa CaMOCTOSITEIBHOTO
YYEHHUYECKOTO SKCIIEPUMEHTa, BKIIOYAIOMIETO (DPOHTAIBHBIE YYEHHUYECKHE OIBITHl TpU
M3YYeHUH HOBOTO MaTepuaina, jaboparopHble paboTel U paboThl mpakTukyma. [lpu sTom
BO3MOXHBI /IBa crioco0a peanm3anu GU3MUECKOro MpakTHKyma. B mepBom ciydae MpakTHKyM
npoBoauTcs nu6o B koHue 10 m 11 kiaccoB, MuOO mocie MepBOro W BTOPOrO TMONYTOAMI B
KOKIOM W3 3TUX KJIacCOB. BTopoii crmoco0® — 3To mMHTEerpamus padoT MpPakTUKymMa B CHCTEMY
71ab0paToOpHBIX paboOT, KOTOPBIE MPOBOASATCS B Mpoliecce u3yueHus: pazzaena (temsl). [Ipu aTom
1oJ padoTaMu MPaKTUKyMa MOHUMAETCsI CAMOCTOSATEIBHOE HCCIIEI0BAHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJCTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOMIAroBOil HHCTPYKIIHH.

B nporpamme o ¢usuke crucrema yueHHYECKOTO YKCHEPUMEHTa, Ja00paTOpHBIX paboT U
MPaKTUKyMa MpeCTaBlieHa eUHBIM IepeuHeM. BoIOOp TeMaTuKu AJi 3TUX BUAOB YUICHHUUECKUX
MPAKTUYECKUX pabOT OCYLIECTBISETCS yYaCTHHMKAMU 0Opa30oBaTEIbHOIO Ipoliecca UCXOAS U3
0COOEHHOCTEH MOYpPOYHOIro IUIAHUPOBAHMS M OCHalleHWs KaOuHeta ¢usuku. Ilpu sTOM
oOecrieynBaeTcs OBNAJICHUE OOYYAIOUIMMHCS YMEHHUSIMH TIPOBOAWUTH TIPSMBIE M KOCBEHHBIE
U3MEpPEHUs, MCCIeIOBaHUs 3aBUCUMOCTEH (M3NYECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEUIOKEHHBIX THITOTES.

Bonbiioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUI PacYETHBIX 3a/1a4 MPUOPUTETOM SBISIOTCS 33[aud C SBHO 3aJaHHON M HESIBHO 3a/IaHHOU
¢u3nUecKoil MOJeNbI0, MO3BOJISAIOIINE TPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJHOTO pa3liena Kypca, TaKk M MHTErpUpYsl MPUMEHEHHE 3HaHUH W3 pa3HBIX pasnenoB. Jlms
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBISIIOTCA 3aJaHMs Ha OObsCHEHHUE/Tpe/cKa3aHue
NPOTEKaHUs (PU3UYECKUX SBICHUH W TPOIECCOB B OKPYXKAIOUICH >KU3HH, TpeOyromue BbIOOpa
¢bu3nveckoil Mosienu Ui CUTyalluu MPAaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuagIbHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mporecca Kypc (Gpu3MKu yriayOl€HHOrO ypOBHS Ha YPOBHE CpEIHEro
olmiero oOpa3oBaHMs JTOJDKEH HM3y4daThCs B YCJIOBUSX MpEAMETHOro kabuHeta. B kabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00OPATOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B IporpaMMe no (u3MKe YYEHHUECKHUX OINBITOB, JaOOPATOPHBIX paboOT M padOT MpakTUKyMma, a
TaKXe JIeMOHCTPAIlMOHHOE 000py10BaHHE.

JleMoHCTpaniioHHOE 000py/0OBaHHEe (POPMUPYETCSI B COOTBETCTBUU C TPUHITAIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M O0ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpamMMme 110
¢u3MKe KIFOYEBBIX JEMOHCTPAIMH ISl WCCIIEIOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHIAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.



JlaGopaTtopHoe 00OpyZOBaHUE IS YYCHHMUYECKHX IMPAKTHYECKUX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleuMBaeTcsi B pacdyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1IabOpaTOpHOro OO0OpydOBaHUS JOJDKHBI OBITH
IIOCTPOEHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NMPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMU U3Y4€HUs GU3UKU B 001LeM 00pa30BaHUU SBIISIFOTCS:

dbopmupoBaHUE UHTEPECA U CTPEMIICHUS] 00yYAIOIIUXCSI K HAYYHOMY W3YYEHUIO MTPUPO/IHI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEACTABICHUH O HAyYHOM METOJE TMO3HaHMA ©  (OPMHPOBAHUE
UCCIIEI0BATEIbCKOIO OTHOILEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa M3YYCHHS OCHOB CTPOCHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

¢dopmupoBaHrue YMEHHI OOBSICHATH SIBICHUS C UCIOJIb30BaHUEM (DU3MYECKHX 3HAHUU H
HaY4HBIX J0Ka3aTeNIbCTB;

dopMHpoBaHUE TPEACTABICHUH O poJM (U3UKU ISl Pa3BUTHs JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE TIPEACTABICHUWH O BO3MOXKHBIX cepax Oyaymed mnpodeccHoHaIbHON
NeSTEeIbHOCTH, CBS3aHHBIX C (DPU3UKOM, MOJArOTOBKA K JaybHeilleMy OOy4yeHMIO B 3TOM
HaIlpaBJICHUH.

JocTiwkenne 3TuX Lened oOecrneynBaeTcsi pelleHHeM CIEAYIONMX 3ajad B Ipolecce
u3ydeHus Kypca GU3MKHA Ha YPOBHE CpPEeTHETO 001ero oopa3oBaHus:

npuoOpeTeHre cucTeMbl 3HaHUH 00 00X (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QU3UKY, dJIEKTPOJANHAMUKY, KBAHTOBYIO (PH3HKY
U 3JIEMEHThI acTPO(U3HKH;

dbopMHpoBaHUE YMEHUI NPUMEHITh TEOPETUUECKUE 3HAHUS ST OOBSICHEHUS (PU3NIECKUX
SIBJICHUH B TIPUPOJE U JUIS IPUHATHUS NPAKTHUECKUX PELICHUH B MOBCEIHEBHON )KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 33aHHOW (U3UUECKON MOJEIBIO,
3ajjay, MOAPA3yMEBAIOLIMX CaMOCTOSATENIBHOE CO3/1aHue (PU3MUECKOM Monenu, aJeKBaTHOU
YCIIOBHSIM 33J1a9¥, B TOM YHCJIE 33]1a4 MHKEHEPHOTO XapaKTepa;

NOHMMaHHe (PU3NYECKMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJIaMH CAMOCTOSITEJIbHOIO IUIAHUPOBAHHUS M IPOBEACHUS (PU3NYECKUX
OKCIIEPUMEHTOB, aHaAJM3a ¥ WHTEPIpETalMd HWHPOPMAILUHU, OIPENEICHUsI JIOCTOBEPHOCTH
MOJIy4EHHOT'0 pe3ysbTara;

CO3/IaHWE YCIIOBHM JUIsI Pa3BUTHS YMEHHH INPOEKTHO-HCCIEI0BATENLCKOM, TBOPYECKOM
NeSITebHOCTH;

pa3BuTHE UHTEpeca K chepaM MpodeccruoHaNbHOMN AeATeIbHOCTH, CBI3aHHOMN ¢ (PU3UKOM.

B coorBerctBun ¢ TpedoBanusiMu PI'OC COO yrayOnéHHBI ypOBEHb H3yUEHHS
yaeOHoro mnpenMera «®Dus3uka» Ha YpOBHE CpeAHEro oO0Iero oOpa3oBaHUs BBIOUpaETCs
00y4aromuMuCs, IUIAHUPYIOIUMHI MPOAOIDKEHHE O0pa30BaHMs IO CIEUUAIBHOCTAM (U3UKO-
TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraemslii B mporpamme 1o (Gusnke nepeyeHsb J1abopaTOPHBIX U MPAKTUYECKUX padboT
SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTENb JIelaeT BbIOOp MpOBEAEHUs J1a0OpaTOpHBIX paldoT U
OTIBITOB C YUYETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUYaOLINXCS.



COJAEP/KAHUE OBYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMeHTalbHas Hayka o npupoje. HayuHblii MeTOA MO3HAHHUS U METOMbI
ucciieIoBaHus (PU3HYECKUX SIBICHUH.

DKCIIepUMEHT U TeOpHs B MpoLecce Mo3HaHUs Npupoabl. Habmrogenue u s3KCepuMenT B
buzuke.

Crioco6b1 n3MepeHns (U3NYECKUX BEITHMYMH (QHAJIOTOBBIE U IM(POBBIE U3MEPUTEILHBIC
pUOOPBI, KOMIIBIOTEPHBIE 1aTYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuit pu3nuecKkux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).

MogenupoBanue (U3NUECKUX SBICHUN U MPOLECCOB (MaTepuaybHas TOYKA, aOCOIIOTHO
TBEPOE TEII0, UJIeANbHASI )KUJKOCTh, UJICANIbHBIN T'a3, TOYEUHBIN 3apsn). ' unoresa. duznueckuit
3aKOH, IPaHUIIbI €r0 MPUMEHUMOCTH. DU3nueckas Teopusl.

Ponp u mecto ¢usuku B (HopMHpPOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
HPAaKTUYECKOH J1eATENbHOCTH JOACH.

Yuenuueckuit 3xkcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

W3mepeHnne cuiibl TOKa M HaNpsOKEHUS B LENHM IOCTOSHHOIO TOKa IpHU IMOMOILU
aHaJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMCTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr u3mMepeHuss GU3NIECKUX
BEJIMYMH [IPU OMOILY KOMIIBIOTEPHBIX 1aTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe JABM)KeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHusd. Cucrema
OTCYETA.

[IpsimMast 1 oOpaTHas 3314l MEXaHUKU.

Pagnyc-BekTop MarepuanbHON TOYKH, €ro MPOEKUUH Ha OCH CHCTEMBbl KOOPIHMHAT.
Tpaexropus.

[Tepemenienue, CKOpOCTh (CpeAHssI CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHaT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTh KOOPMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTepUaIbHOM TOUKU OT BPEMEHH U UX IpaduKu.

CBobOomHoe majzeHue. YckopeHue cBOOOTHOTO majeHus. J[BrkeHue Tena, OpOIIEHHOTO
O] YIJIOM K TOPU30HTY. 3aBUCHMOCTbh KOOPIMHAT, CKOPOCTU M YCKOPEHMSI MATEPUAIBHON TOUKU
OT BpEMEHH U UX TpapuKu.

KpuBonnHeiiHoe 1BUKEHHE. [[BUKEHNE MaTepHaIbHON TOYKH 110 OKPY>KHOCTH. YTJIOBas U
nuHenHas ckopocTh. Ilepwon m vactora obOpamienus. LleHTpocTpemurensHoe (HOpMaIbHOE),
KacaTeJIbHOe (TaHreHIMAIbHOE) U OJHOE YCKOPEHHE MaTepHaIbHOW TOUKH.

TexHUuyeckue YCTpPONCTBA M TEXHOJIOTMYECKHE MPOLECCHl: CHUAOMETpP, ABUKEHUE
CHaps0B, LIEMIHBIE, IeCTepEHYAThIE U peMEHHBIE NTepejaul, CKOPOCTHbIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WITHOCTPALN KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

CrocoOBI KCCIIENOBAHNS IBUKECHUN.

Nnmroctpanys npeaeabHoro nepexoaa U N3MEpeHNe MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBanme MBIKEHHH C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

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

Hampasienne ckopocTH Npyu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBOM CKOPOCTH B PEIYKTOPE.



CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEW IBMKEHMSI OJHOTO U TOTO K€ TeJla B Pa3HBIX
CHUCTeMax OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, npAKMUKyMm.

N3yueHnne HepaBHOMEPHOTO JIBMXKEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

WN3mepenne ycKOpeHUss TpU MPSIMOJUHEHHOM PpPaBHOYCKOPEHHOM JIBJKEHHHM IO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUXKEHUU.

H3mepenne yckopeHusi CBOOOAHOIO majieHus: (p€KOMEHJ0BaHO KCIOJIb30BaHKE HU(POBOH
nabopaTopun).

W3yueHue aBuKeHUs Tea, OPOLICHHOIO FOpU30HTaIbHO. [IpoBepka rumoTe3sl 0 mpsiMoin
MPONOPLIMOHATBHON 3aBUCUMOCTH MEXIY NAJIbHOCTBIO MOJIETA U HAYAJIBHOW CKOPOCTBIO TEJIA.

N3yuenue ABMKEHUS Tena M0 OKPYKHOCTHU C IOCTOSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHOJA OOpalieHHss KOHUYECKOTO MAasiTHUKAa OT €ro
apameTpOoB.

Tema 2. /lunamuxa.

[TepBriii 3akoH HptoToHa. MHeprnaibHbie cucTeMbl 0TcuéTa. [IpuHIMI OTHOCUTEIBHOCTH
[Nanunes. HemnepimanbHbie CUCTEMBI OTCUETA (OMpEIEIICHUE, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akoH HproTOHA /17151 MaT€pUaIIbHOW TOYKHU.

Tpetuit 3akoH HproTOHA 1151 MaTEpUAIIBHBIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTb IPABUTAIIMOHHOM U MHEPTHOM MacCCHl.

Cuna TsoKecTH. 3aBHUCHUMOCTh YCKOPEHHUS CBOOOAHOTO TaJEHUsS OT BBICOTHI Hal
MOBEPXHOCTHIO IUIAHETHI M OT Teorpaduueckodl mupoThl. JIBM)KEHHE HEOECHBIX TNl M HX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBIXXYIIErocs ¢ YyCKOPEHHEM.

Cuia tpenusa. Cyxoe Tpenue. Cuiia TpeHUsT CKOJIbKEHHS M CUIa TPEHUS IOKOS.
Koaddurment tpenus. Cuiia CONMpPOTUBIICHUS TPU JABMKCHUU Tella B JKHIKOCTH HIIU Tase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBU>KEHHUSL.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumesna.

TexHu4yeckue yCTpPOHMCTBA M TEXHOJOTMYECKUE MPOUECCHl: MOJAIIUITHUKH, JIBUXEHHE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpavyuu.

HabGmonenue qrkeHus TeI B MHEPIHUAIBHBIX M HEMHEPIMAIBHBIX CUCTEMAaxX OTCUETa.

[IpuHIUIT OTHOCUTETBHOCTH.

Kauenne AByx HMJIMHIPOB WM MIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHE PAaBHOACUCTBYIONICH MPUIIOKEHHBIX K Ty CHJI C TIPOU3BEICHUEM MaCChl Tela
Ha €ro yCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIIMX B PE3YJIbTATE B3AUMOACHCTBUS TEI.

N3mepenne macc 1o B3auMoIEHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKoOpeHHOM NOABEME U MaICHUH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHME CHII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

N3mepenune paBHOACHCTBYIONIECH CUIT PU ABMKCHUU OpyCKa MO HAKJIOHHOH IIIOCKOCTH.

[IpoBepka TrUIOTE3BI O HE3aBUCHMOCTH BPEMEHHU JBWXEHHUS OpycKa MO HaKJIOHHOMN
MJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €0 MACCHI.

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

N3yuenune ABUKEHUS CHCTEMBI TeJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON depe3 JIETKHI OJIOK.



W3mepenne koddduirenTa TpeHus Mo BEIUYHHE YTIOBOTO KOd((UIIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTH C  TMEPEMEHHBIM
KO3 PUIIMEHTOM TpEHUS.

N3ydenune ABUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHO TBEpAOE Teno. [locTynarenbHOe U BpalaTeIbHOE JIBUYKEHUE TBEPIOrO Tea.
MOMEHT CHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. CrnoxxeHue cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TskecTH Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycToHUnBOE, O€3pa3InIHOe PaBHOBECHE.

TexHu4eckne yCTpPOMCTBA U TEXHOJOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTEIbHBII
KpaH, pelI€Tyarble KOHCTPYKLHUH.

Hemoncmpayuu.

VYcioBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue ycaoBuil paBHOBECHUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOIO T€JA, UMEIOLIETO MJIOIIAb OIOPHI.

Tema 4. 3akonvl coxpaneHusn 6 Mexanuxe.

NMinynbc mMaTepHallbHOW TOYKH, CUCTEMbl MaTepHalIbHbIX TouyeK. L[eHTp mMacc cucTeMbl
MaTepUAIbHBIX TOYEK. TeopeMa 0 ABMKEHUHU LIEHTPA Macc.

HMIynbC CUIIbl 1 U3MEHEHHE UMITYJIbCa TEA.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MoMeHT uMIylbca MaTepuaabHOM TOYkH. IIpencraBieHne O COXpaHEHMHM MOMEHTA
MMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGorta cunel Ha MamoM M Ha KOHEUHOM IMepemenieHuu. ['paduyeckoe mnpeacTaBiIeHUE
paboThI CUITBIL.

MOIIHOCTH CHJIBL.

Kunernyeckass sHeprus mMaTepuanbHOW TOYKU. Teopema 00 WM3MEHEHMHM KWHETHYECKOU
SHEPrUY MATEPHAIBHON TOUKHU.

[loTeHumanbHple U HEMOTEHUUANbHBIE cwibl. [loTeHnunanbHas sHeprus. [lorennuanbHas
SHEprust ynpyro neopMUpOBaHHOU MpYyKWHBI. [loTeHIManbHAasE SHEPrusi Tejla B OJHOPOTHOM
rpaBUTALMOHHOM moJie. [loTeHnManbHas dHEpPrus Teja B IPABUTALIMOHHOM I10JI€ OJHOPOAHOIO
mapa (BHyTpH U BHE I1apa). Bropast kocmudeckas CKopocTh. TpeTbst KocMUUecKasi CKOPOCTb.

CBs13b pabOTHI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYEeCKOW DHEPTHH CHUCTEMBI
TeJ. 3aKOH COXPAaHEHMSI MEXaHUUECKOU SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymm s uACalbHOM >KHUJIKOCTHM Kak CJEACTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKOW dHEPTUH.

TexHuueckrne yCTpONCTBAa M TEXHOJOTUYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOMNEp, MPYKUHHBIN MUCTOJET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUsl UMITYJIbCa.

PeaxkTnBHOE ABIKEHME.

H3mepenne MOITHOCTH CHJIBI.

W3meHenune sHEpruu Tena Mpu COBEPIICHUH paOOTHI.

BzaumHble mpeBpaiieHus KUHETUYECKOM M NMOTEHUHMAIBHOW JHEpPrui NpHU JEHCTBUU Ha
TEJIO CUJIBbI TSHKECTU U CHJIBI YIIPYTOCTH.



CoxpaHeHue SHEpTHH P CBOOOTHOM TaJICHHH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomut, nPAKMUKyMm.

W3mepenne umirysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOUIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJNA C UMITYJIbCOM CUJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBUH.

M3mepenre KNHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHINABHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH JIBUKCHUH TeJa M0 HAKJIOHHOM IIIOCKOCTH.

Pazgea 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOI Meopul.

OCHOBHBIE TIOJIOKEHUS MOJICKYJsapHO-KuHeTnueckod Tteopun (MKT), ux ombiTHOE
obocnoBanue. uddysus. bpoynosckoe nBmxeHue. XapakTep ABIKEHHS M B3aUMOACHUCTBUS
4yacTUll BellecTBa. MojeNn CTpOCHUS Ta30B, )KUIKOCTEH U TBEPABIX TEN U OOBSICHEHUE CBOWMCTB
BEIIIECTBA HA OCHOBE A3TUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuectBo
BewectBa. [locTostHHas ABoraapo.

TermmoBoe paBHoBecue. TemmepaTypa u crocoObl e€ m3mepenus. lllkama temmnepatyp
Lenbcus.

Mopens wnIeanbHOTO ra3a B MOJIEKYJIIPHO-KMHETHYECKOM TEOpPHM: 4YaCTHIBl ras3a
JBUKYTCS] XAOTUYECKH U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHBI. YpaBHeHue MenneneeBa—Kianeiipona. AOcomroTHas Temreparypa
(mkanma temmneparyp KensBuna). 3akon JlampTona. M3omporecchl B HOealbHOM rase C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe nmpeacTaBieHne N30MPOLECCOB: U30TepMa,
u30Xxopa, n3obdapa.

CBsi3pb MEXIy [aBJI€HUEM U CpeAHEM KHHETUYECKOW DSHEpruer IMOCTyNaTelbHOIo
TEIUIOBOTO JBMIKEHHUS MOJIEKYNI HJealbHOro Tra3a (OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH UI€aIbHOTO ra3a).

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

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOIECChl: TepMOMETp, Oapomerp,
MOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpavyuu.

Mopenu 1BUKEHHSI YaCTHUIL BEIIECTBA.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Buneoponuk ¢ 3anuchio pealbHOro OpOyHOBCKOTO JIBUKEHHUSI.

Juddyzus xxuakoctet.

Monens onbita IlTepHa.

[TputsxeHue MOJIEKyII.

Mopenu KpUCTAUTIINYECKUX PEIETOK.

HaOGnronenue u uccnegoBaHie H30MpOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npaKkmuxym.

HccnenoBanue mporecca yCTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIUIOO0OMEHE MEXKIY
ropsi4eil U X0JIOJHON BOJOM.

N3yueHne uU30TEpMHUYECKOro Tporecca (PEeKOMEHJIOBAaHO HCIOIb30BaHUE IH(POBOI
nabopaTopun).

W3yuyenune n30X0pHOro Ipolecca.

N3ydenue nzobapHoro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

TepMoguHamMuueckast (TH) CHUCTEMA. 3ajaHve  BHEIIHUX  YCJIOBUH  JJid
TEPMOJMHAMUYECKOM CcUCTeMbl. BHemHume w  BHyTpeHHue napameTpsl. Ilapamerpsl



TEPMOJMHAMHYECKON CUCTEMBI KaK CpPEIHUE 3HAYEHHS BEIMYMH, ONMCHIBAIOUINX €€ COCTOSHUE
Ha MUKPOCKOITUYECKOM YpOBHE.

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

Mopnens uaeanpHOr0 raza B TEPMOJMHAMUKE — CHCTEMA YPAaBHEHWM: YypaBHEHME
MenneneeBa—KianeiipoHa U BbIpaX€HHE JJIsI BHYTPEHHEU >HEPTrUM. Y CJIOBUS NMPUMEHHUMOCTH
TOH MOJENN: HM3Kasg KOHLIEHTpalMs YacTUll, BBICOKME TeMIepaTyphl. BrlpakeHue nis
BHYTpPEHHEH SHEPTUU 0JIHOATOMHOTO HJI€alIbHOr0 rasa.

KBa3ucrarnueckue u HECTaTUYECKUE ITPOLIECCHI.

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

Termonepenaya kak crnoco® H3MEHEHHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMUYECKOU
CHCTeMBI Oe3 coBepiIeHus: padoThl. KOHBEKIMS, TEIIIONPOBOIHOCTD, U3TyYCHHE.

KomuuectBo Ttemnotel. TemnmoéMmkocTh Tena. YIenbHass M MOJSpHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHEe Maliepa. YenpHas TeEIUIOTa CropaHus ToIuIMBa. Pacuér konuyecTBa
TEIUIOTHI IIpH Teruionepenaye. [lonstue 06 agunadbaTHoM mpoiecce.

[lepBbiii 3ak0H TepMoauHAMUKU. BHyTpeHHsst sHeprus. KomudectBo TemnoTsl u paboTa
KaK Mepbl U3MEHEHUS BHYTPEHHEH SHEPIUH TEPMOINHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM [UIl PAaBHOBECHBIX IIPOLECCOB: Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOIAMHAMHYECKON CHCTEMBbl MPOXOIUT €AMHCTBEHHas aauabara.
AOcouroTHas TeMIiepaTypa.

Bropoii 3akoH TepMOIMHAMUKU JIJIsi HEPABHOBECHBIX MPOILIECCOB: HEBO3MOXKHO IMEpPeNaTh
TEIJIOTY OT O0oJiee XOJOAHOro Tejla K OoJjiee Harperomy 0Oe3 kommeHcanuu (Kiaysmyc).
HeoOpatuMocTh NpUpOIHBIX TPOIECCOB.

[TpunMne! AeiicTBUs TermnoBbix MamuH. KIT/I.

MakcumanbHoe 3naduenue KI1JI. [ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUrareneil. TemioBoe 3arps3HeHne
OKpYKaroIlen CpeIbl.

TexHuueckue ycTpoiCTBa M TEXHOJOTMUECKHE MPOLECCHI: XOIOAMIBHUK, KOHAUIIUOHED,
TU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNU, MapoBas TypOWHA, MOTy4YEHHE CBEPXHHU3KUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUMEM TEIUIOBOTO Hacoca,
yTUIU3alKsg OMOOPraHNYEeCKOT0 TOTLTMBA AJIsl BEIPAOOTKH «TETLTOBOMY M SJIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl PH anadaTHueCKOM pacIIupEHUH.

BosaymHoe orauso.

CpaBHeHUE YIENBHBIX TEIUIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHUSI BHYTPEHHEN YHEPTHH.

HccnenoBanue aanabaTHoro mporecca.

KomnbroTepHble MOJENIN TEIUIOBBIX ABUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenne yaenbHOU TeT0EMKOCTH.

HccnenoBanue npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOro npoiiecca.

N3ydyeHne B3aMMOCBSA3M PHEPTUU MEXMOJEKYJISIPHOTO B3aUMOJIECHCTBUSA M TEMIIEPATypbl
KHTIEHHS JKHIKOCTEM.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanre u KoHAcHcarus. lcnmapeHue wu KumneHue. YenpHas TeIuioTa
napooOpa3zoBaHMUs.

Hacpimennsle ¥ HeHachllleHHble Mapbl. KaudecTBeHHass 3aBUCUMOCTb IUIOTHOCTH U
JABJICHUS] HACBIIICHHOTO Mapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTH OT 00bEMa HACHIIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.



Brnaxxnocts Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

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

Hedbopmaruu tBEpHOro Tena. Pactsbkenune u cxxkarue. Casur. Moayne FOnra. Ilpenen
ynpyrux aedopmaruii.

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

[TpeoOpa3oBanue sHEprUn B (ha30BBIX MEPEXOAX.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTspKeHHE. KoaduimeHT MOBEepXHOCTHOTO HATsDKeHUs. KanumispHbie
ABJICHM. JlaBlieHne 1o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpOIICTBA U TEXHOJIOTMUYECKHE MPOLECCH: JKUIKUE KPHUCTaJLIbI,
COBPEMEHHBIE MATEpUAJIbI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIEHHBIX [1APOB.

Kunenue. Kunenue npu noOHM>XEHHOM JJaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSI.

OnBbIThI ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwnsipasie sBieHus.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CrniocoObl U3MepeHus BIKHOCTH.

HccnenoBaHue HarpeBaHUs U IUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTBA.

Bunbr nedopmanmii.

HaGrotenne Maibix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

N3yuenne 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

W3MmepeHue yaeapHON TEII0ThI IIJIaBICHUS JIbJA.

M3yyeHue CBOMCTB HACBIIICHHBIX IIAPOB.

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

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AepOopMaliii pe3MHOBOTO 00pasiia OT MPHJIOKEHHON K HEMY
CHJIBI.

Pa3nen 4. DaekTpoanHaMuka.

Tema 1. Dnekmpuueckoe none.

OnexTpu3anus Tea U e€ MposBIIEHUs. DJEKTpUdeckuil 3apaa. [IBa Buaa 3JIEKTPUUYECKUX
3apsnoB. IIpOBONHMKM, NHMINEKTPUKH U MOJYIPOBOAHMKH. OJIEMEHTAPHBIA 3JIEKTPUYECKHUN
3aps. 3aKOH COXpaHEHUs SJIEKTPUUECKOro 3apsija.

Bsaumonerictaue 3apsnoB. Toueunsle 3apsaasl. 3akoH Kynona.

OnekTpuueckoe nose. Ero neiicTere Ha 3lIeKTpUIeCKUe 3apsiibl.

Hanpsoxkéanocts  anexkrpuueckoro mousia. [IpoOubiii 3apsa. JluHum HanpsKEHHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh ANEKTPOCTATUYECKOTO MOJSA. Pa3HOCTh MOTEHIMANIOB U HAIpsKEHUE.
[ToreHuuanbHast ~ dHeprust  3apsga B OJEKTPOCTATHUYECKOM  IMIOJIE. IToTennman
NIEKTpOCTaTUYECKOro Mouis. CBsA3b HANpPsDKEHHOCTH IOJIE M PA3sHOCTU TOTEHIUAJIOB IS
AIIEKTPOCTATUYECKOTO MOJISI (KaK OJHOPOIHOTO, TaK U HEOJTHOPOJHOTO).

[TpyHIMI CynIepNIO3ULIUH IJEKTPUUECKUX MOJIEH.



[Tone Toueuynoro 3apspa. Ilome paBHOMepHO 3apstkeHHOM cdepsl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00bEMy Tmmapa. Ilose paBHOMEPHO 3apsHKEHHOW OCCKOHEYHOW TIIOCKOCTH.
KapruHbl TMHUNM HANPS)KEHHOCTU ITUX I1OJIEH U SKBUIIOTEHIIMAIBHBIX IIOBEPXHOCTEH.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMDIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. J[M3eKkTpudecKas MpOHULAaEMOCTh BEIIECTBA.

Kongencarop. DneKTpoEMKOCTh  KOHJEHCATOpa. DOneKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe  coeauHeHwe — KoHaeHcaTopoB.  [locnmemoBarenbHoe — coelMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHUE 3apsiKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM MOJIE.

TexHu4yeckue ycTpOMCTBa M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOI, JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHUE HIIEKTPOIPUOOPOB, KOHJCHCATOPHI, TeHepaTop Ban e
I'paada.

Hemoncmpayuu.

VYeTpoiicTBO U IPUHLKUIT ACHCTBUA 3JEKTPOMETPA.

DEKTPUUECKOE MOJI€ 3apsKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE OJIE BYX 3apsKEHHBIX IIACTHH.

Monuens 3nekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUUECKOM II0JIE.

DIIeKTpOCTaTUYECKas 3allHTa.

VCTpolCcTBO M ACHCTBHE KOHIEHCATOPA MTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHcCAaTopa OT IUIOIIAAU  IJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apska v pa3psiika KOHAEHCaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuxym.

OueHka cu1 B3aUMOJEICTBUA 3apsKEHHBIX TEll.

Habmronenne npeBpalieHust SHEPruu 3apsDKEHHOTO KOHJIEHCATOpa B SHEPTUIO0 U3JTyYEHUs
CBETOJINO/1A.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANPSOKEHHS) TPH  MOCIEAOBATEIHbHOM
COEITMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS IOCTOSIHHOTO 3AJIEKTPUYECKOro TOKa. VICTOYHMKHM TOKa.
Hanpsoxenne U u OJ1C €.

3akon OMa 171 yyacTKa LenH.

ONEKTpUYECKOe  CONPOTHUBIIEHWE.  3aBUCHUMOCTb  COINPOTHUBIIEHUS  OJHOPOIHOIO
IPOBOJAHMKA OT €ro JUIMHbI U IUIOUIaJM TONEPEYHOro CEUeHHUs. YeNbHOE CONPOTHUBIICHUE
BELIECTBA.

[TocnenoBarenbHOE, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux nenei. [Ipasuna Kupxroda.

Pabora anektpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MOIIHOCTb 3JEKTPUUECKOTO TOKA. TemIoBas MOLIHOCTD, BbIAEIAEMAas HA PE3UCTOPE.

OJIC u BHYTpEHHEE CONPOTHUBJICHUWE HMCTOYHMKA TOKa. 3akoH OMa i MOJHOM
(3aMKHYTOM) 27IeKTpUUecKOl emu. MoItHOCTh UCTOYHHMKA TOKa. KOpoTKOe 3aMbIKaHHeE.

Konzaencarop B 11enu noCTOSIHHOTO TOKA.

TexHuueckne yCTPONCTBA M TEXHOJIOTMUYECKHE TMPOLECChl: aMIEpPMETpP, BOJBTMETP,
peocTar, CYETUHUK MIEKTPUIECKOU SHEPTIHH.



Hemoncmpayuu.

W3mepeHue cuibl TOKa U HAIIPSKEHMSL.

HccnenoBaHue 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUS [UId  PE3UCTOpa, JaMIlbl
HaKaJIMBAaHUS U CBETOAMOAA.

3aBUCUMOCTb COINPOTHUBIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAU
HONIEPEYHOI0 CEYEHUs U MaTepuana.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT COINPOTUBIEHUS IPU IOCTOSHHOM
HaNpsKEHUU.

[Tpsimoe m3mepenune DJIC. KopoTkoe 3aMbIKaHUE rajibBaHUYECKOI'O 3JIEMEHTA M OLEHKA
BHYTPEHHEI'0 COIPOTHUBIICHMSL.

Crioco0bl coeTMHEHHUsI ICTOYHUKOB ToKa, DJ{C Gatapeii.

HccnenoBanue pa3HOCTH MOTEHLUMAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIbI TOKa
B LIEIH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

HccnenoBanue cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepeHue yieabHOro CONpOTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTY CHJIbI TOKA OT HAIPSDKEHUS AJIs1 JIaMITbl HAKAJIMBAHHUS.

YBenuueHue npezena U3MEpPEeHus amrnepMerpa (BoJIbTMETpa).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

Hccnenoanue 3aBucumoctd J1C rajbBaHMUECKOT0 JIEMEHTa OT BPEMEHU IPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHLUAIOB MEX/y MOJIOCAMH UCTOYHUKA TOKA OT CHUJIbI TOKa
B LIEIH.

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

Tema 3. Toku 6 paznuunslx cpeoax.

OnexkTpuyeckas IMPOBOAUMOCTb PpA3IMYHBIX BEIIECTB. JIEKTPOHHAS IPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TEMIEpPaTyphl.
CBepXITpOBOIUMOCTb.

DneKTpruuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M MpPHUMECHas MPOBOAMMOCTb IOJYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. IlomynpoBoHUKOBbIE TPHUOOPHI.

ONEKTPUYECKUH TOK B IJIEKTPOJIMTAX. DJIEKTPOIMTHUYECKAS NUCCOLMALMS. DJIEKTPOJIN3.
3axonbl Dapazes ISt 3JIEKTPOIH3a.

OnexTpuueckuid TOK B raszax. (CaMOCTOSTENBHBIM M HECAMOCTOSITENIBHBIN pas3psi.
PaznuuHble TUTIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHuueckne yCTpPOMCTBA M TNPAKTHUECKOE IPUMEHEHHE: Ta30paspsIHble JIaMIIbI,
AJIEKTPOHHO-JIy4€eBasi TpyOKa, MOJIYIPOBOJHUKOBBIE MPHOOPHI: MO, TpaH3UCTOp, (HoToauon,
CBETOAMOM, TajbBaHMKA, paUHUPOBAHME MEJIW, BBIIUIABKA AIIOMUHUS, 3JEKTPOHHAs
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJIOB OT TEMIIEPATYypPHI.

[IpoBOAMMOCTE RIIEKTPOIUTOB.

3akoHsl anekTposnza dapanes.

HckpoBoii pa3psii 1 IpOBOAUMOCTb BO3/1yXa.

CpaBHeHuE NPOBOIMMOCTH METAJJIOB U MOJIYIPOBOJIHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomol, RPAKMUKYM.

Habmonenue snextponunsa.

W3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.



Du3nYecKUl MPAKTUKYM.

CniocoObl u3Mepenust (U3MUECKUX BETUYUH C UCTOIb30BAaHUEM aHAIOTOBBIX U IIU(POBBIX
U3MEPUTENBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenuyuH. OleHKa TpaHUI
IIOTPELIHOCTEM.

[IpoBeneHre KOCBEHHBIX HW3MEPEHHI, HCCIEIOBAaHUM 3aBUCHUMOCTEH  (pU3MUeCcKUxX
BEJIMYMH, MPOBEpKa IMPEIUIOKEHHBIX TUIOTE3 (BBIOOp M3 palOT, OMMCAHHBIX B TEMATUYECKHX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

Me:xknpeameTHbie CBSI3H.

Nzyuenue kypca ¢pusuku yriyoaéHHoro ypoBHs B 10 kiacce oCyIIecTBISETCS C yY4ETOM
COJIePXKATENBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMHd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxxcnpedmemmuvie nonamus, C6A3aHHbIE C UYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
sBJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHHUE, MOJIEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
puoOopsI, U(poBas 1ad0paTOPHs.

Mamemamuka: peuIcHWE CHCTEMbl ypaBHeHM. JluHelHas QyHKoms, mapadoa,
runep6ona, ux rpaduku u cBoiicTBa. Tpuronomerpuueckrue GyHKIIUU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HX MPOEKIUH Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonozua: mexannaeckoe ABIKEHHE B JKUBOH mpupoje, Auddysus, ocMoc, TEII000MEH
JKUBBIX  OpPraHU3MOB, TEIJIOBOE  3arps3HEHHE  OKpYXalomed  cpedpl,  yTUIU3alus
OMOOpPraHNYECKOro TOIJIMBA JJISl BBIPAOOTKH «TEIIOBOW» M 3JEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHKEHHE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B dKUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJIIpHas Macca, MoJy4eHrne HaHOMAaTepHUaIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TEM, )KUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJJIOB, 3JEKTPOIUTUYECKAs
JUCCOLIMAINS, TaTbBAaHUKA, JICKTPOHHAS MUKPOCKOIIHA.

T'eozpaghus: BnaxHOCTh BO3/lyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHUN C UCIIOIb30BaHHEM MEXAHU3MOB, YUET CyXOro U
JKUJKOTO TPEHUST B TEXHHUKE, CTAaTUYECKUE KOHCTPYKIIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHHUSI MEXaHUKHU B TEXHHUKE (TUPOCKOI, BOJOMET
U JIpyrue), ABUTATelIb BHYTPEHHETO CroOpaHMs, IMapoBas TypOWHa, OBITOBOM XOJOIWJIbHUK,
KOHJIMLIUOHEP, TEXHOJOTUH TOJYYEHHS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE
HAaHOMATEepHaloB, M  HAHOTEXHOJOTMH,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPOIPUOOPOB, Ta30pa3psAHBIC JTAMIIBI, TOTYIPOBOAHUKOBBIE TPUOOPHI, TalITbBAHUKA.

11 KJIACC

Pa3nen 4. DanekTpoanHaMuka.

Tema 4. Maznumnmnoe none.

B3aumoneicTBuE MOCTOSHHBIX MarHUTOB M IPOBOJHUKOB C TOKOM. MarHutHoe IoJe.
BekTop mMarHuTHON MHAYKUIHK. [I[prHINN Cynepno3niui MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
WUHAYKIHH.

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

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

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

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



TexHuueckne ycTpoMcTBa M TEXHOJIOTMUECKHE IPOLIECChl: NPUMEHEHUE IOCTOSHHBIX
MarHuToOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTpoJABHUraTellb SKoOU, YCKOPHUTENIU
3JIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kapruna nuHMH WHAYKOIMA MarHUTHOTO IIOJSL IIOJIOCOBOTO M TOAKOBOOOPAa3HOTO
ITOCTOSIHHBIX MarHUTOB.

Kaptuna nuHU MarHUTHOM HWHIYKUMUA TOJS JUIMHHOTO TPSIMOTO MIPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

Habmroienue nBr>xXeHuUs My4yKka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMNI AEHCTBUS STMEKTPOU3MEPUTENHFHOTO IPUOOPAa MATHUTORIEKTPHUECKON CHCTEMBI.

Yuenuueckuit sxkcnepumenm, nadbopamopnsvie padomot, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJISl IOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

Hccnenoanue 1eiCTBUS OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuiibl Amiepa.

W3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHre MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexTpoMarHUuTHOM MHAYKIUU. [loTOok Bektopa MarHuTHOM uHaykuuu. DC
UHAYKIHMU. 3aKOH 3JEKTPOMarHUTHON uHAyKuuun Papanes. BuxpeBoe 3JIeKTpUUECKOE IOJIE.
Toxku dyko.

O/1C nHAYKIMH B IPOBOAHUKE, IBHKYLLIEMCS B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karylika HWHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKa. fIBieHHE
camonnaykuu. 3/1C caMonHayKIUN.

DHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue ycTpOHCTBa U TEXHOJIOTMYECKHE TIPOLECCHl: HWHAYKIIMOHHAs IIeub,
COJICHOU]I, 3alIUTa OT AJNEKTPU3ALNU TeJ NPH JIBUKEHUU B MATHUTHOM T0JI€ 3EMIIH.

Hemoncmpayuu.

Habmtoienue siBieHus 31€KTPOMArHUTHOM WHIYKITHH.

Uccnenoanne 3aBucumoct OJIC MHAYKIHMH OT CKOPOCTM HM3MEHEHUS MarHUTHOIO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBiieHNE CAMOMHIYKIIN Y.

Hccnenoanue 3aBucumoctu J/[C caMOMHAYKIIMU OT CKOPOCTH MU3MEHEHMS CHJIbI TOKA B
LEIN.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Ornpenenenre UHAYKIIMA BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue siBI€HUS CAMOUHTYKIUH.

COopka MOEH IEeKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KoJsieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMS.

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



JUHAMUYECKOTO  OMHMCAHUS TapMOHMYECKMX KojJeOaHMi W3 HMX OJHEPreTHYeckoro u
KMHEMaTUYECKOTO OMMUCAHMS.

Ammuutyna u (asza konebGanmii. CBsI3b aMIUIMTYAbI KOJeOaHUH MCXOAHOM BEITMYMHBI C
aMIUIUTYIaMU KojieOaHui €€ CKOPOCTU U YCKOPEHHUS.

[Tepuon u yacrora xonebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUN MAaTEeMaTHYECKOTO
MmasiTHUKa. [leproa cBOOOIHBIX KOeOaHU MPYKUHHOTO MasTHUKA.

[Tonsatne o 3aryxatommx KojeOaHwsx. BoiHykneHHsle kojeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiustHue 3aTyxanusi Ha BUJl pe30HAHCHOW KpUBOW. ABTOKOJIEOaHUSI.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHl: METPOHOM, Yachl, Kayelld,
MYy3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch Kojae0aTenbHOr0 ABMKCHHUS.

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

HccnenoBanue 3aTyxaromux KojaeOaHui U 3aBUCUMOCTH MepHOoJa CBOOOTHBIX KoJeOaHUun
OT CONPOTHUBJICHUS.

HccnenoBanne konebaHWl Tpy3a HA MAacCUBHOW MpPYXHHE C IeNbl0 (OPMUPOBAHUS
IpeJICTaBICHUN 00 neaqbHON MOJEIN IPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEeHHsI SHEPTUU NpU KosieOaHusX rpy3a Ha MpYyKUHE.

HccnenoBanne BEIHYKICHHBIX KOJICOAHUH.

Habmronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKmuKym.

W3mepenue nepuoia cBOOOAHBIX KOJIeOaHUN HUTSHOTO U MPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KECHUS TeJla B X0Jie KOJIeOaHui Ha YIIPYroM TOBECE.

N3yueHue ABUKEHUS HUTIHOTO MAsTHHUKA.

[TpeoOpa3zoBaHue 3HEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIMTY/IbI 3aTyXalONINX KoJIeOaHUH.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUH.

Tema 2. dnexkmpomazHumnole Ko1edanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJCATHHOM
KosiebarenbHOM KoHType. @opmyna Tomcona. CBsi3p aMIUTUTYABI 3apsja KOHJEHcaTopa ¢
aMIUIUTYZI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UIEATBHOM K0Je0aTeIbHOM KOHTYpeE.

3aryxamoiue 3JIeKTPOMarHuTHble Kosie0aHUs. BBIHYXJEHHbIE 3JIEKTPOMAarHUTHBIE
Kosie0aHusl.

IlepemeHHBII TOK. MOIIHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JCHCTBYROLIEE
3HaYeHHE CWJIbI TOKA U HANPSDKEHUS TPU PA3IMYHON (popMe 3aBUCUMOCTH IIEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconJaIbHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp U KaTyllKa UHIYKTUBHOCTHU
B LIENIH CHHYCOMIAJIBHOTO IIEPEMEHHOT0 TOKa. Pe30HaHC TOKOB. Pe30HaHC HanpsKeHuil.

Wneanbubliii Tpanchopmatop. IIpousBosacTBo, nepepada U moTpeOiIeHUE 3IEKTPUUYECKON
SHEPIHH.

OKOJIOTUYECKUE PHUCKU IIPU IMPOU3BOJCTBE 3JIEKTpOodHEpruu. KynbTypa ucHoiab30BaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuueckne yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: DIIEKTPUYECKUI 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Hemoncmpayuu.

CBOOO/IHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCUMOCTh YaCTOTHI CBOOOHBIX KOJI€OaHUH OT MHAYKTUBHOCTU M €MKOCTH KOHTYpA.

OcuuorpaMMbl 3J1IEKTPOMAarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroIMKX JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Mojienb 37€KTpOMarHUTHOTO TeHepaTopa.



BriHyXIeHHBIE CHHYCOHIAIbHBIE KOJIEOaHNUs.

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

Pe3onanc npu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KaTYIIKM MHAYKTUBHOCTH U
KOHJICHCATOPA.

YCTpONCTBO U IPUHIIUIL ACUCTBHS TpaHCcHopMaTopa.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

Uzyuenue tpanchopmaropa.

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

HaburoieHne 351eKTpOMarHuTHOrO PE30HAHCA.

Hccnenoanue paboThl HICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaAZHUMHbBIE 60JIHbL.

MexaHuyeckue BOJIHBI, YCIOBUS HX pacrpocTpaHeHus. [lomepeuynsle u mpoAOJbHBIE
BoJIHBI. Ilepuon, ckopocTh pacnpocTpaHeHHs U AjduHa BOJIHBL. CBOICTBA MEXAHWYECKUX BOJIH:
OTpakeHHe, IpeJoMIieHUe, HHTeppepeHIus U TudpaKius.

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

[IIymoBoOe 3arpsi3HEHHE OKPYXKAIOIICH Cpeibl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBHSI W3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIINS BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa  3JEKTPOMarHUTHBIX BOJIH: OTPaXEHHE, [PEIOMJIEHHME, IOJISpU3aLUs,
uHTephepeHIus U TudpaKiusl.

[lIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpriMeHEHME AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuuyeckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
pamap, paguoONpUEMHHK, TeNeBU30p, aHTeHHa, Tenedon, CBY-neub, ynbTpa3ByKoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

HaGnroneHnue oTpakeHus ¥ MpeJoMIICHNs MEXaHMYECKUX BOJIH.

Habmonenne untepdepeHnm 1 AUPpakiul MEXaHUUYECKHUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaOnroneHue cCBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOH
Kosie0aHui.

HccnenoBanne  CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAXXEHHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, THTepQepeHLns.

OO6HapyxeHue HH(ppaKpacHOro U yIbTPpa(roIeTOBOTO U3ITyUSHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeHOE pacrpocTpaHEHHE CBeTa B OJAHOpoAHOM cpene. Jlyu cera. TouyeuHsblit
HCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoenune u300pa’keHUN B IJIOCKOM
3epkane. Cepudeckue 3epkaia.



[Ipenomnenue cBeTa. 3aKkOHBI MpPEJIOMIICHUS cBeTa. AOCOMIOTHBIA IOKa3aTelb
npenomiieHuss. OTHOCUTENIBHBIM ITOKa3aTenab NpeoMieHHs. IIoCTOSHCTBO 4acTOTHI cBeTa M
COOTHOLLIEHHUE JUIMH BOJIH IIPU MEPEXO0/IE€ MOHOXPOMATUYECKOTO CBETA YEpEe3 I'paHuUlly pasjeia
JBYX ONITHYECKUX CPEZ.

Xon nyueit B mpusme. ucnepeus csera. ClloHBIH cocTaB 6enoro csera. Liger.

ITostHOE BHyTpeHHEe oTpakeHue. 1IpenesbHbIN yroi NoJIHOr0 BHYTPEHHETO OTPaKECHUS.

Cobuparomue M paccewBaromue JUH3bL. ToHKas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas CHUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSHUS TOHKOH cdepudeckoi
JIMH3BI OT €€ FEOMETPUU U OTHOCUTENIBHOTO I10KA3aTesl IPEIOMIICHUS.

®opmyna TOHKOM JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JTMH30M.

Xox 1y4a, IpOLIEALIEro JMH3Y 10/ IPOU3BOJIbHBIM YIVIOM K €€ IVIABHOW ONTHUYECKOU OCH.
[TocTtpoenue n300paXkeHU TOUKM U OTpe3Ka MPsSMON B COOMPAIOIIUX U PACCEUBAIOIINX JMH3aX
U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaronias cnocoOHOCTh. ['1a3 Kak onTHyecKasi CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJIOZIGHNUsT MaKCMMYMOB M MHHMMYMOB B HMHTEP()EpPEHIMOHHON KapTUHE OT JBYX
KOT€PEHTHBIX UCTOYHUKOB. [IpuMepsl Kj1accn4eckuX MHTEP(PEPEHLIMOHHBIX CXEM.

Hudpakuus cBera. Judpakumonnas pemérka. YcIoBHE HAOMIOJICHHUS TJIaBHBIX
MaKCUMYMOB IIpH [1aIEHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PEIETKY.

ITonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: OYKH, JIyla, IEpPHUCKOIL,
¢doroannapar, MUKpPOCKOI, MPOEKIMOHHBINA ammapar, MPOCBETIEHUE ONTHKH, BOJOKOHHAs
OITHKA, TU(PAKIUOHHAS PELIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue npesioMIIeHUs CBETA.

HaO0nroneHue nosiHoro BHyTpeHHEro oTpaXkeHus. Mojienb CBEeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX ITYYKOB YepPe3 IMIIOCKONAPAIIIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenu MEUKpOCKOIa, TEIECKOIIA.

Habmonenue nntepdepeHnnn ceera.

Habumronenre n1BeTOB TOHKUX MJIEHOK.

HaGnronenue nudpakuuu cera.

N3ydenre AuppakIMOHHON PEIIETKH.

HaGnronenue mupakiiMOHHOTO CIIEKTpa.

HabGmonenue qucniepcuu certa.

HaGnronenue nonspusanuu cBeTa.

[TpumeHeHre noaIpOrI0B ISl U3yUEHHUS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

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

N3mepenue pOKyCHOTo pacCTOSIHUS PACCEHBAIOIUX JIHH3.

[Toryuenue n300pakeHNs B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tony4yeHue n3o0paxxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHncTpyrnpoBanue TeIecKOMMYEeCKUX CHCTEM.

Habmonenue nudpaxyu, nHTEpYEepeHny 1 MOIsSpU3alluy CBETa.

W3ydeHne nonsipu3aluu CBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUDJIECKTPHKA.

N3yuenne naTephepeHIIny Ja3epHOro N3IYYeHUs Ha IBYX LIEIAX.

Hab6nronenue aucnepcum.



Habmonenue u uccrienoBanue JUGpakinOHHOTO CIEKTPa.

N3mepenne niMHbI CBETOBOM BOJIHBI.

[Tony4yeHnue criekTpa U3ydeHUs CBETOAMOAA IPU OMOIIH TU(PAKIIMOHHON PEIIETKY.

Pa3zgen 6. OcHOBBI crienMaJIbHOH TEOPHH OTHOCHUTEIBLHOCTH.

I'paHuLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW — uHTepBai.  IIpeoOpasoBanust  Jlopenma.  YcioBue
NPUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHHE BPEMEHU U COKpalEHUE
JUIMHBI.

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl C SHEPTUEH U UMITYJILCOM PEIATUBUCTCKOMN YaCTHUIIbl. DHEPIUs MOKOSI.

TexHu4yeckue ycTpOCTBa M TEXHOJOTMYECKHE IPOLECCHl: CIIYTHUKOBBIE NMPUEMHHUKH,
YCKOPUTENHN 3apSKEHHBIX YACTHII.

Y4eHUYeCKUui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OTHI, MPAKTUKYM.

Omnpeznenenre UMITyJIbCA U YHEPTUU PEISATUBUCTCKUX YacTull (1o ¢ororpadusM TpeKos
3apsKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Pazgen 7. KBanTtoBas pusuka.

Tema 1. KopnycKkynapuo-601Ho80il 0yaiusm.

PaBHOBecHOE TeTUIOBOE W3NMydeHHE (M3IydeHHE aOCONIOTHO UYEPHOrO Tela). 3aKOH
cMerieHus Buna. ' unoresa [lnanka o kBanrax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®oroaddexrt. Onpithl A. I'. CroneroBa. 3akoHsl poTodddexra. YpaBuenue DifHiTeliHa
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBeTa (B 4YAaCTHOCTH, JaBJICHWE CBeTa Ha aOCONIOTHO MOTJIOMIAIOUIYI0 U
a0COIOTHO OTpaxkaromIyro moBepxHocth). OmbiTe [1. H. JIeOenenra.

BosHoBbie cBoiicTBa yactuil. Bonubl ae bpoinsa. Jlnuna BosnHbl 1e bpoiins u pazmepsl
o0nacTu  JoKanu3alMu  JBUWXKyleiics dactuupl.  KopmyckynsipHO-BOJHOBOW — Tyaiau3M.
Judpakius >1eKTPOHOB Ha KpUCTaIIaX.

Crneuunduka usmepenuii B Mukpomupe. CooTHoleHus HeonpenenéHnocTei ['eitzendepra.

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

Hemoncmpayuu.

®otor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroguog.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrossHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBaHue 3aBUCMOCTH CHJIbI TOKA Y€pe3 CBETOAUO OT HAIIPSKEHMUSL.

Tema 2. @usuka amoma.

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

[Toctynatsl bopa. M3nydenue u moriomieHne (OTOHOB MPH MEPEXOoJe aroMa ¢ OIHOTO
YPOBHSI SHEPTUU Ha APYTOH.

Bunel ciektpoB. CieKTp ypoBHEH 3HEPIMM aToMa BOJAOPOJIa.

CrioHTaHHOE U BBIHY)KJIEHHOE M3NTyueHue cera. Jlazep.

TexHuueckne yCTpOHCTBA U TEXHOJIIOTMYECKHME MIPOLECCHI: CHEKTPAJIBbHBIN aHAIu3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIH KOMIBIOTEP.

Hemoncmpayuu.

Mopenb onbiTa Pezepdopaa.



Habmronenne nuHeHYaThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUNKA HOHU3UPYIOIIUX YaCTHII.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3IY4YEHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKkmukKym.

HabGntonenue nuneiyaToro crexkTpa.

HccenenoBanue cnekTpa pa3peKeHHONO aTOMAPHOI'O BOJAOPOAA U U3MEPEHHE MOCTOSHHOM
Punbepra.

Tema 3. Duzuka amomHo20 A0pa u INEMEHMAPHBIX YACIUY,.

Hyxnonnas moxaens simpa I'eiizendepra—MBanenko. 3apsin sapa. MaccoBoe 4mciio sipa.
N3otomnsl.

PagnoaktuBHOCTB. Anb(a-pacmnan. DIEKTPOHHBIA M MO3UTPOHHBIN Oera-pacman. ['amwma-
U3JIy4CHHE.

3aKOH paJuOaKTHBHOrO pacnaaa. PaauoakTuBHble u30TOnbl B mpupone. CBoiicTBa
MOHU3HUPYIOUIETO U3JIy4eHUs. BiausiHue painoakTUBHOCTH Ha KHUBbIE OpraHn3Mbl. EcTecTBEHHbIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cuibl. JlegekT Macchl siapa.

Anepuble peakuuu. J[lenenne u cuHte3 sanep. SAnepHeie peakropbl. IIpobGiiemsl
YIOPABISIEMOTO  TEPMOSIAEPHOIO CHUHTE3a. OKOJOTMYECKHE aCHEeKThl pPa3BUTUA  SACPHOU
SHEPreTUKHU.

MeTtoabl perucTpauuu U UCCIEI0BaHUS 3JIEMEHTAPHBIX YaCTHLI.

@yHIaMEHTAIBHBIE B3aUMOJACUCTBUA. bapnoHbl, Me30HBI U JenToHBI. [IpencraBnenue o
CranpaptHoil Mmosienu. KBapK-riitooHHas MOJAEIb aIJpOHOB.

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

EnunctBO dusnyeckoit KapTUHBI MUpA.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHUE MPOLECChl: JO3UMETp, Kamepa Buibcona,
AEPHBI  PEaKTop, TEPMOSACPHBIM peakTop, aroMHas Oom0a, MarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paJuoakTUBHOTO (hOHA C MCIIOJIb30BAHUEM JI03UMETpA.

N3yuenune nornomenus 6eTa-4acTUIl ATFOMUHUEM.

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKH.

Ortanbl pa3BuUTUsd acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
acTpoHOMHMHU. [IpUMEHUMOCTb 3aKOHOB (U3UKU JUIsI OOBSCHEHMS TPHPOJBI KOCMHYECKUX
00BEKTOB.

MeToapl acTpOHOMMUYECKHX HccilenoBaHUNH. (COBPEMEHHBIE ONTHYECKHE TEJIECKOIIBI,
PaAMOTENECKOIIbI, BHEATMOC(EpPHasi aCTPOHOMHS.

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

ConneyHas cucrema.

Connue. Conneunas aktuBHOCTb. McTounuk sneprun CosnHua u 3BE3.

3BE37bI, KX OCHOBHBIE XapaKTEpPUCTUKH. JluarpamMma «CHEKTpaJbHBIM Kilacc —
CBETUMOCTB». 3BE3/Ibl IJIABHOM OCJIE0BATEILHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» AJIs
3BE3]l TJIABHOW  IIOCJIEIOBAaTENbHOCTH. BHyTpeHHee crTpoeHune 3BE34. (COBpEMEHHBIE
IIPEJICTaBICHUSI O IPOMCXO0XKIEHUH U 3BotonK ComHIa U 3BE37. OTallbl )KU3HU 3BE3.

Muneunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajlakTUK. PagnoranakTiuky U kBazapsl. YEpHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsimydyeHue.

Macmrabnas ctpyktypa BeenenHoii. MeraramakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue naonrwooenus.



Habmionenuss 3BE3gHOro HeGa  HEBOOPYXKEHHBIM  TIJIa30M  C  HCIOJIb30BaHHEM
KOMIBIOTEPHBIX TMPWIOKEHUN [UI1 OINpElesIeHUs] IOJIOKEHHsI HEeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEPHOT0 MOIyLIapus U IPKUE 3BE3IbI.

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

Du3nyecKuil NPaKTUKYM.

Crioco0b! n3MepeHus PU3NYECKUX BEIMUYUH C UCIOJIb30BAHUEM aHAJIOIOBBIX U LU(POBBIX
U3MEPUTEIBHBIX TPUOOPOB M  KOMIBIOTEPHBIX JaTYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHHH  usnueckux BenuuuH. OlLieHKa TpaHul
IIOTPELIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEpPEHMM, MCCIEJOBaHUN 3aBUCUMOCTEH  (PU3NYECKUX
BEJIMYMH, MPOBEpKa INMPEIUIOKEHHBIX TUIOTE3 (BBIOOp M3 PadOT, OMUCAHHBIX B TEMATUYECKHX
paszenax «Y4eHU4eCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM).

O0o0maroniee NOBTOpPeHUeE.

OO0oOmenne W cucTeMaTH3alus  CcoJAep)KaHMsl  pas3fenoB  Kypca «MexaHHKay,
«MonekynsipHass (pu3nKa ¥ TEPMOJUHAMUKA», «IJNEKTpoauHaMuka», «KonebaHnus u BOJHBI,
«OCHOBBI CHEIMAJIBHONM TEOPHUM OTHOCUTENIbHOCTHY», «KBaHTOBas Qu3nkay, «IeMeHTbI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp (u3MKM M acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOIMYECKOM, COLMAIbHON U
THYECKOH cdepax MesATeTbHOCTH YeNOBEKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, 3HAYCHUE ONMCATEIbHOW, CHCTEMAaTU3UPYIOLIEH,
OOBSICHATEBHOM W MMPOTHOCTHYECKON (DYHKIMIA (PU3HUECKON TEOPHH, POIb (PU3UIECKON TEOpUH
B (hopMHpOBaHUM MpEACTaBICHUN O (PU3NUECKON KapTUHE MHpa, MECTO (PU3UYECKON KapTHUHBI
MUpa B 0011EM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3zyuenne kypca ¢puszuku yriayonéHHoOro ypoBHs B 11 Kilacce OCYIIECTBISIETCS C YIETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpedmemuvie noHAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMOO0068 HAYYHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (hakT, runores3a, (pusmyeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOACHHUE,
DKCIEPUMEHT, MOJIETIMPOBAaHUE, MOJEIb, U3MEPEHHE, IOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHbBIE
npuOopsl, udposas 1adopaTopus.

Mamemamuka: penieHre CUCTeMbl ypaBHeHUH. Tpuronomerpuueckue QyHKIUHN: CHHYC,
KOCHUHYC, TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIAECTBO. BeKTopbl M HX
NPOEKIMM Ha OCH KOOPAMHAT, CJIOKE€HHE BEKTOpOB. IIpoM3BOJHBIE 3JIEMEHTAapHBIX (DYHKIMM.
[Tpu3Haky no100Ms TPEYroIbHUKOB, ONIPEIEICHNE TUIOMIAIU IUIOCKUX QUTyp U 00bEMa Te.

Buonozua: »nextpuyeckue sSBICHHUS B >KMBOI Npupoje, KoyiebarenbHble IBUKEHUS B
JKUBOM  NpUpoAe,  DKOJOTMYECKME  PUCKM  TpPU  IPOU3BOJACTBE  3AJIEKTPOIHEPIHH,
AIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOWIEH Cpelpl, yJIbTPa3ByKOBas JMArHOCTUKA B
MEAMIIMHE, ONITUYECKUE SIBJICHUS B )KUBOI MPUPOJE.

Xumusa: CTPOECHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbl 00pa30BaHUs KPUCTAJUIMUECKOMN peIETKH, CIIEKTPAIbHBIN aHAIH3.

T'eozpaghusa: MarHUTHBIE TONIOCAa 3€MIH, 3aJI€KM MAarHUTHBIX PyA, (POTOCHEMKA 3eMHON
MOBEPXHOCTH, ceiicmorpad.

Texnonozua: IpUMEHEHNE NTOCTOSHHBIX MarHUTOB, MIEKTPOMAarHUTOB, IEKTPOABUTATEND
Sxobu, reHepaTop MEPEeMEHHOr0 TOKa, HWHAYKLUHWOHHas Tedb, JMHUHM DSJeKTpoliepenad,
ANIEKTPOABHUraTeNb, pajgap, paaUONPUEMHUK, TEIeBU30p, aHTeHHa, TenepoH, CBY-meus,
yIbTPa3ByKOBasi JMArHOCTHKA B TEXHUKE, MPOEKLUHMOHHBIA amnmapar, BOJIOKOHHAsl ONTHKA,
coJHeyHast OaTapes, CIyTHUKOBbIC IPUEMHHKH, sII€PHAsE SHEPTeTUKA U SKOJIOTUYECKHE aCIIEKThI
€€ pa3BUTHSL.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIMAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUsI yueOHOro npeamMera «Pu3nka» J0JKHBI OTpaXxarhb
TOTOBHOCTh M CIIOCOOHOCTH OOY4YarOLIMXCS PYKOBOJCTBOBATHCS COPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlMil, IO3UTHUBHBIX BHYTPEHHUX
yOeXIeHUH, COOTBETCTBYIOIMX TPATULMOHHBIM ILIEHHOCTSAM POCCHHCKOrO  OOIIEeCTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U ONbITA AESITEIBHOCTH B IIPOLIECCE PEATM3ALNUN OCHOBHBIX
HAIPAaBJICHU! BOCIIUTATEIBHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLUU OOYyYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;

® [IPUHATHE TPAJAULMOHHBIX OOIIEYETOBEUECKUX I'YMAHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO IESTEIbHOCTh B MHTEPECAX IPAXKAAHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHME B3aMMOJEICTBOBATH C COLMAIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C MX
(GYHKIUSAMU U Ha3HAUEHUEM;

® TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOM IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e c(pOpMHPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;

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

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHHUS;

e CHoCOOHOCTh OIIGHMBAaTh CHUTYallMI0O W [PUHUMAThb OCO3HAHHBIE PELICHHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4HCIE B
JIESITETbHOCTH YYEHOTO;

® 0CO3HaHME JMYHOIO BKJaJa B IOCTPOEHUE YCTOHUNBOrO OYyIyIIEro.

ICTETHYECKOT0 BOCTIMTAHMSA:

® DOCTETHMYECKOE OTHOUIEHHE K MHpPY, BKJIIOYas 53CTETUKY HAyYHOTO TBOPYECTBA,

npHCyIIero Gpu3n4ecKkoi HayKe.
TPYAOBOI0 BOCIIMTAHMSA:

e UHTEpeC K pa3inyHbIM cdepaMm NpoPecCHOHANbHON AESITeNbHOCTH, B TOM 4YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBINA BHIOOp Oyayiiei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

® TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHMIO U CaMOOOpa30BaHUIO B 00JacTH (U3HKU
Ha MPOTSHKEHNUU BCEH JKU3HM.

IKOJIOTHYECKOr0 BOCTIMTAHUA:

e Cc(hOPMHUPOBAHHOCTb HKOJIOTHUECKOM KYNbTYphl, OCO3HaHME TJI00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPobIIeMm;

® IUIAHWPOBAHME U OCYIIECTBICHUE JCHCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE 3HAHUSA
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacIIMpEHHE ONbITa JAEATEIBHOCTH JKOJOTMYECKOW HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIMX s 3HAaHUH 10 (pU3HKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:



c(OpPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (HU3UIECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOW [EATEIHHOCTH, TOTOBHOCTh B MPOIECCE HM3yUYCHUS
(1)I/I3I/IKI/I OCYIICCTBJIATDH IMPOCKTHYIO u HCCIICO0BATCIILCKYHO ACATCIIbHOCTD
WH/IMBUIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS
ba3oBble Jlornyeckue 1ecTBUSA:

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

OIPENEIATh eI ACITEIBHOCTH, 3a1aBaTh [1ApaMETPbl U KPUTEPUU UX TOCTUKCHUS;
BBISBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPUBAEMBIX (U3NUYECKHX
SABJICHUSIX;

pa3pabaTbiBaTh IJJaH pelIeHUs NpoOjaeMbl C Y4ETOM aHajaM3a HUMEIoIUXCcs
MaTepUaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJMHUPOBATh M BBIIOJHATE PabOTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMO/ICHCTBHS;

pa3BUBAaTh KPEaTHMBHOE MBILUIEHUE NP PEILICHUH )KU3HEHHBIX NTPOOIIEM.

Ba3oBLlIe uccienoBaTe/LCKHE AeiiCTBHS:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHIMH U METOAaMH (DU3HYECKOMN
HAYyKH;

BJIQJIETh HAaBBIKAMHU Y4YEOHO-UCCIIEOBATEIbCKOM U TMPOEKTHOM JEeATEIIbHOCTH B
obnmactu (U3UKU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IOUCKY
METOJIOB pEHICHUS 3a7a4 (PU3NISCKOT0 COJICPXKAHUSA, TPUMEHEHUIO Pa3IMYHbIX
METOJIOB ITO3HAHUS;

BJIQJICTh BUJIAMHU JICATEIHHOCTH IO IMOJIYYCHUIO HOBOTO 3HAHWS, €r0 WHTEPIIPETAIIHH,
peoOpa3oBaHUI0 U MPUMECHEHHIO B PA3IMYHBIX YICOHBIX CUTYAIUSX, B TOM YUCIIE ITPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBSI3W WM aKTyallM3UPOBATh 3aJady, BBIJIBHTaTh
runore’y e€ pelieHus, HaxOIUTh apryMeHTbl Ui JOKa3aTelbCTBA CBOMX
YTBEPXKICHHIA, 33]IaBaTh MApaMeTPhl K KPUTEPHH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7aud pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSIX;
CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEIbHOMN NeATEILHOCTH, B
TOM YHUCJIC TIPH U3YyICHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUUECKYIO 00IACTh KU3HEICITEILHOCTH;
YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TPeJIaraTh OPUTHHAIBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]1a4H, JIONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

PabGora ¢ undopmaumeii:

BJaJeTh HAaBBIKAMU TIOJy4eHUs HHGpopMalMu (U3UYECKOTO COJACpXKaHUA U3
UCTOYHMKOB pa3HbIX THUIIOB, CaMOCTOSTEJIBHO OCYILUECTBJIATh IIOMCK, aHaJu3,
CUCTEMATH3allMI0 M MHTEpPHpeTalnuo HH(OpPMALUKU pa3IuyHbIX BUIOB U (QopM
IIPE/ICTABIICHUS,;



OIICHUBATh JOCTOBEPHOCTHh MH(OpMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AalMOHHBIX 3aJa4 ¢
coOmrofcHreM TpeOOBaHWUN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTHUEHBI,
pecypcocOepekeHusl, MPaBOBBIX M 3THYSCKUX HOPM, HOPM HH(OPMAIUOHHOU
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (U3MYSCKOTO COJCP)KAaHUS B pa3IMUHBIX (opmarax ¢ yd4érom
Ha3Ha4YCHUS WHQGOPMAIMU W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAJIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEITHHOCTH;
pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAIMH U CMSATYATh KOH(QIUKTHL;
Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3PEHHUSI C MCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MOHMMATh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ yU€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEHN KaKJ0r'0 4J€HA KOJUIEKTUBA;

IIPUHUMATh 1I€JIM1 COBMECTHOM JESATENbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATH
JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIATh IUIAH JCHCTBUM, pacHpeneisiTb pOJIU C
y4€TOM MHEHHMM YYaCTHUKOB, 00CYXKIAaTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa U KaXJIOTO YyYaCTHHUKAa KOMAaHIbl B 0OLIuit
pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAECHU C MO3ULUHUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIISITh IMO3UTHUBHOE CTPATETMYECKOE IOBEJICHUE B PA3IMYHBIX CHUTYaLMSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATH IMO3HABATEIBHYIO JCSITEIBHOCTh B 00JaCTH (QU3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITH IUIaH PEIICHUs] paCYETHBIX M KAYECTBEHHBIX 3aj1ay, IUJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOUIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuIupsTh paMK{ y4eOHOTO TIpeMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATH €0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
petieHue;

OILICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO M TPOSIBICHUIO JPYAWIMH B 00IacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B JCATEIbHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YNBTATOB LEIISAM;

BJIaJCTh HABBIKAMU IO3HABATEIbHOW pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JIEMCTBUM U MBICIUTENIBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

HCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YJIBTATOB JIEATEIbHOCTH;
MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,



[IPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX IIPU aHAIU3E PE3YJILTATOB EATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPaBO JPYTUX HA OLIMOKH.

B mporiecce MOCTHKEHHsS JTHYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMMbI MO (U3MKe st
YPOBHS CpeaHero ooOimero oOpa3zoBaHus y 00ydYaroIUXCsl COBEPIICHCTBYETCS IMOIMOHATBHBIN
UHTEJJIEKT, MPEIIoIaralonmi copMHUpOBaHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOMIETO CHOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHUE, BHJICTh HAINPABJICHHUS PA3BUTHS COOCTBEHHOW AMOILMOHAIBHON chepsl,
OBITH YBEPEHHBIM B ceO¢;

CaMOpETYJIMPOBaHMS,  BKIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE  TMOBEJEHHE, CIOCOOHOCTh  aJanTUPOBAaThCS K
SMOILIMOHATIBHBIM U3MEHEHHSIM U TIPOSIBIISATE THOKOCTH, OBITH OTKPHITHIM HOBOMY,
BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMICH CTPEMIICHHE K TOCTHXKEHHUIO IICNIU U YCIEXY,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;
OMIMATHH, BKIIOYAIONICH CITOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE COCTOSHHE IPYTHUX,
YYUTBIBATh €r0 MPH OCYIIECTBICHUU OOIIEHHs, CIHOCOOHOCTh K COYYBCTBUIO M
COTIePESIKUBAHUIO;

COLMAIBHBIX HABBIKOB, BKJIFOYAIONIMX CIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTHMH JIFOJIbMU, 3a00TUTHCS, IPOSIBJIATh HHTEPEC M pa3pemiaTh KOH(INKTHI.

I[MTPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YIIIyOJEHHOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

NOHUMATh POJb (PU3MKK B DSKOHOMHYECKOH, TEXHOJOTMYECKOW, 3KOJOTUYECKOH,
COLMAIBHOM M ATHYECKON c(hepax NesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3HMKH B
COBpPEMEHHOI Hay4YHOH KapTHHE MHpa, 3Ha4YeHUe onucareabHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENBHON W MPOrHOCTHYECKOM (QYHKIMHN (u3nueckoin
TEOPUH — MEXAHHMKH, MOJEKYJIIPHOM (PU3MKM M TEPMOJMHAMMKH, POJib (PU3HMUECKON
Teopuu B (GOPMHUPOBAHUHU MPECTABICHUM O PU3NUECKON KapTUHE MUPA;

pasnnyath yCJIOBHUS MNPUMEHUMOCTH Mojened (U3NYeCKHX Teld M IPOLECCOB
(sBNIEHMI): MHEpLMANIbHAs cHcTeMa OTCUETa, aO0COIOTHO TBEPIOE TENI0, MaTepHaIbHas
TOYKa, PABHOYCKOPEHHOE JBW)KEHHME, CBOOOJHOE TMaJeHue, aOCOIIOTHO yrpyras
negopmanusi, abCOMIOTHO YNPYroe M abCOJIIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENH
ra3a, JKUIKOCTH U TBEPAOro (KPUCTAJUIMUECKOTO) Tela, UACATbHBIM ra3, TOUYEUHBIN
3apsil, OJHOPOJHOE IEKTPUUECKOE IT0JIE;

paznuuath ycloBUsS (TpaHUIBI, 00JIACTH) TPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BCeoOUIMI XxapakTep (QyHAAMEHTAJIbHBIX 3aKOHOB U OrPaHUYEHHOCTh
MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;

AQHAIN3UPOBATh M OOBACHATH MEXAHWYECKUE TPOLECCHl M SIBJICHHUS, HCIOIb3Ys
OCHOBHbIE TIOJIOKEHHMSI U 3aKOHbBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIo
JBWDKEHUS, (OpPMyNBl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHus
[amunes nns  CKOPOCTH W TepeMelleHus, 3akoHbl HploToHa, mnpuHIUD
OTHOCUTENIBHOCTH ['anuies, 3aKOH BCEMHMPHOIO TATOTEHMS, 3aKOHbl COXpPaHEHUs
UMIyJbCa M MEXaHWYECKOM OSHEpruu, CBsA3b pabOThl CHUJIBI C HU3MEHEHUEM
MEXAHUUYECKOM DSHEPIrUH, YCIOBHMsS PpAaBHOBECUS TBEPAOrO Tena), IpH 3TOM
HCIIONIb30BAaTh ~ MAaTeMaTUYeCKOE  BBIPAXEHHE 3aKOHOB, YKa3blBaTh  yCIIOBHS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeodpazoBaHuii [ anues, BTOPOro U TPEeThEro
3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs! UMITyJIbCa U MEXaHUUYECKON SHEPTuH, 3aKOHA
BCEMUPHOI'O TATOTEHUS;



AHATM3UPOBATh U OOBSCHATH TEIUIOBBIC MPOIECCHl M SIBICHUS, HCIONB3YsI OCHOBHBIE
nonoxeHuss MKT u 3akoHBI MOJIGKYJISpHOW (GU3UMKA W TEPMOJUHAMHUKU (CBS3b
JIaBJICHUS UJICAIBHOTO ra3a Co CPEAHEN KUHETUUYECKON SHEPrUel TEMIOBOTO JIBUKEHHUS
M KOHLEHTpaluued €ero MOJIEKYyJ, CBS3b TEMIEpPAaTypbl BELIECTBA CO CpeaHEl
KUHETUYECKOM DHEpPruer TEIUIOBOIO JBMIKEHHMS €ro 4YacTHll, CBS3b JaBJICHUS
UJEANbHOIO Ta3a C KOHLEHTpauued MOJIEKYJ M €ro TeMIEepaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mepBblid 3aKOH TEPMOIAMHAMHUKH, 3aKOH COXPaHEHHUS
SHEPruu B TEIUIOBBIX IpoOIleccax), MPH H3TOM HCIONb30BaTh MaTeMaTHYeCKOe
BBIPAKEHHUE 3aKOHOB, YKa3bIBaTb YCIIOBHS NPUMEHUMOCTH ypaBHEHHs MeHzeneeBa—
Knaneiipona;

AQHAJM3UPOBATh W OOBACHATH JJIEKTPUUECKHUE SBJICHUS, UCIOJb3Ysl OCHOBHBIC
MOJIOKEHUS ¥ 3aKOHBI JIEKTPOJMHAMUKY (3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsija,
3akoH  KynoHa, NOTEHUMaIBHOCTh  3JIEKTPOCTATUYECKOTO  IOJS,  MPUHLUII
CYNEPNO3UIMU IIEKTPUUECKUX IOJIEH, TP 3TOM YKasbIBasi YCJIOBUS NPUMEHUMOCTH
3akoHa KynoHa, a Takke NPaKTHUUYECKH BAaKHBIE COOTHOILIEHHs: 3aKOHbI Oma i
y4acTKa LEeNu U )1 3aMKHYTOM 3JIEKTPUYECKOU LIenH, 3aKoH J[xoynsa—JIenna, npasuia
Kupxroda, 3axonsr @apajaest 1u1st 3JEKTPOIH3a);

ONHCHIBATh (DU3MUECKHUE MPOIIECCHI M SBJICHHUSI, HCIIOIB3YysS BEIIMYUHBL: IEPEMEIICHNUE,
CKOpPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHJIAd, MOMEHT CHUJIbI, IaBJICHUE,
MOTEeHLIMATbHAS SHEPrusi, KWHETHYeCKas HHEprusi, MexaHudeckas HSHeprus, padora
CUJIBI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIA TSDKECTH, CHJIA YIPYTOCTH, CHJIA
TPEHHUsI, MOIITHOCTh, YHEPTHsI B3aUMOICUCTBUA Tena ¢ 3eMiIEi BOIU3H €€ MOBEPXHOCTH,
SHEeprus ynpyrod gedpopmanuu TPYKHHBI, KOJUYECTBO TEIUIOTHI, a0COIIOTHAS
Temmeparypa Tena, paboTra B TEPMOJIWHAMUKE, BHYTPEHHSS OSHEPrus HJICATbHOTO
OJIHOATOMHOI'O Ta3a, paboTa HJEaJbHOIO ra3a, OTHOCHTENIbHAs BJIAXKHOCTh BO3]yXa,
KIIJl wmneanbHOro TEMJIOBOrO JIBUraTessl; 3JIEKTPUUECKOE II0JIe, HANpsHKEHHOCTD
ANEKTPUYECKOTO MOJIA, HANPSHKEHHOCTh MOJII TOYEYHOIO 3apsja WA 3apsSKEHHOIO
niapa B BaKyyMe€ U B JUAJIEKTPUKE, MOTEHIMAN 3JEKTPOCTATUYECKOr0 MOJIsA, Pa3HOCTh
MOTEHIINAJIOB, AIEKTPOABMKYIIAs CUJa, CUJIAa TOKA, HaNpsKEHUE, MOIIHOCTh TOKa,
ANIEKTpUUECKasi EMKOCTh IJIOCKOTO KOHAEHCATOpa, CONMPOTHBJIEHHE Y4YacTKa LEMH C
MOCJIEAOBATEIbHBIM M MApaUICIbHBIM  COCMHEHUEM  PE3UCTOPOB,  IHEPIUS
AIEKTPUUECKOTO MOJI KOHJIEHCATOPa,

OOBSCHATL OCOOCHHOCTHM TMPOTEKaHUS (U3MUECKUX  SBICHUN: MEXaHHYECKOe
JIB)KEHUE, TEIUIOBOE JIBMOKEHHWE YaCTHI[ BEIIECTBA, TEIJIOBOE pPAaBHOBECHE,
OpoyHOBCKOE ABMXeHUe, Tuddy3us, ucrapeHue, KUMeHHe U KOHIeHCAIus, TUIaBlIeHUe
M KPUCTAJUIM3allMs, HAMpaBICHHOCTh  TEIUIONEpPEAauH,  JJIEKTpU3auus  Tell,
SKBUIIOTEHIIMAIIBHOCTD MMOBEPXHOCTHU 3aPS’KEHHOTO MTPOBO/IHUKA;

IIPOBOJMTH HCCIIEIOBAaHHE 3aBUCUMOCTH OJHOW (PM3MYECKON BETMYMHBI OT JIPYrou ¢
WCIIOJIb30BAHUEM TIPSMBIX W3MEPEHUH, MpU HTOM KOHCTPYHPOBATH YCTAHOBKY,
dbukcupoBaTh Pe3yabTAThl MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpaguKoB C y4€TOM aOCOJIIOTHBIX IOTPEIIHOCTEN W3MEPEHHM, JeNaTh BBIBOJBI IO
pe3ynbTaTaM UCCIEI0BAHMUS;

MPOBOJIUTh KOCBEHHBIE H3MEpeHUs (U3UYECKUX BEIMYWH, MPU ITOM BBIOMpATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBaTh aOCOJNIIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUI;

MPOBOJIUTh  OMBITHI O TPOBEPKE TPEIJIOKEHHOW THIMOTE3bl: IIAHUPOBATH
OKCTIIEPUMEHT,  COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTAaHOBKY,  aHAJIW3UPOBATH
MOJIyYeHHBIE PE3YIbTAThl U JENATh BBIBOJI O CTATYCE MPEATI0KEHHOW TUIIOTE3HI;
coOnronarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 SKCTIEPUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIENOBATEILCKOW U TMPOCKTHOM



NESITeIbHOCTH C HWCIHOJb30BAHUEM H3MEPHUTEIbHBIX YCTPOHCTB M J1aOOPaTOPHOTO
000pyI0BaHNS;

pemath pacdy€THBIC 3a/addl C SBHO 3aJlaHHOW M HESIBHO 3aJaHHON (u3mdeckoit
MOJICJIbIO: Ha OCHOBAaHMM aHajM3a YCJIOBUS OOOCHOBBIBaTh BBIOOp (pu3HuecKon
MOJIeNIM, OTBeyalomeld TpeOOBaHUAM 3aJadd, TNPUMEHATH (OPMYINbI, 3aKOHBI,
3aKOHOMEPHOCTH M  IOCTyJaThl  (PU3MUECKUX TEOpUHl IpU  HCIHOJIb30BAHUU
MaTeMaTUYECKUX METOJOB pEUIeHMs 3ajad, IMPOBOAUTH pacd€Tbl HAa OCHOBAaHUU
UMEIONIUXCA JAaHHBIX, AaHAJIU3UPOBATh pPE3YJIbTAaThl W KOPPEKTUPOBAaTb METOIbI
pelIeHus ¢ Y4ETOM IOJyUYEHHBIX PE3YyJIbTaTOB;

pelaTh KaueCTBEHHbIE 331a4l, TpeOyroIue IPUMEHEHNs 3HAaHUI U3 pa3HbIX Pa3/ieloB
Kypca (QU3MKH, a TaKKe MHTErpalMd 3HAHUM U3 APYrMX NpPEeAMETOB €CTECTBEHHO-
HAy4yHOr'0 IIMKJa: BbICTpauBaTh JIOTMUECKYIO LIENIOYKY PACCyKIEHHH C omopoil Ha
U3y4EHHbIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKUE SBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Ul OOBSICHEHUS OCHOBHBIX MPUHIIUIIOB PabOTHI
U3MEPUTENBHBIX PUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIIECCOB;
IPUBOAUTH MPUMEPHI BKJIA/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(QU3UKOB B Pa3BUTHE
HayKd, B OOBSACHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHIA;

aHaJM3UpOBaTh M  OLEHUBATh IIOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
JeSITEIbHOCTH 4YeNOBEeKa, CBS3aHHOW C (PU3MUYECKUMM IPOLECCaMH, C IO3UIHH
9KOJIOTMUYECKOI 0€3011acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
IIPUPOJIONOIL30BAaHNH, a TAKXKE Pa3yMHOM MCIIOJIb30BAaHUU JIOCTH)KEHUN HAYKU H
TEXHOJIOTUH [T JaTbHEHUIIIETO Pa3BUTHSI YeIOBEUECKOTO O0IIECTBA;

HNPUMEHSATh pa3InyHble CIIOCO0b! PaboThl ¢ HH(popMaMel (PU3NIECKOTO COIEPKAHUS C
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTMH, MNpU  3TOM
UCTIOJIB30BaTh  COBPEMEHHBbIE  HMH(OPMAIIMOHHBIE  TEXHOJIOTUM  JUIi  IIOWCKa,
nepepadoOTKU M NpeAbsBICHHUS Y4eOHOW M HAaydHO-NOMYJISIpHOH HHGOpMaIUH,
CTPYKTYpPUPOBAaHHUS W MHTEpPHpETaluud HHQOpMalMM, IOJYYEHHOM W3 pa3iMuHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIy4aeMy0 HH()OPMAIUIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOpMaLIUY;

IPOSBIATh OPraHM3ALMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUS] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IMPOEKTHBIX U Yy4eOHO-
UCCIIEI0BATEIbCKUX PadoT;

paboTaTh B TpyIIE C HUCIOJHEHUEM Pa3IMYHbIX COIHAIBHBIX pPOJIEH, IUIAHUPOBATH
paboTy TpyImbl, palMOHAIBHO PpACHpPEAETsATh MAEATENIbHOCTh B HECTAaHAAPTHBIX
CUTYallUsX, aJIeKBaTHO OLIEHMBATh BKJIAJ KaXKIOTO U3 YYaCTHUKOB TPYIIIHI B PELICHUE
paccMaTpuBaeMoi MpoOIeMsl;

IOpOSBIATH MOTHBALMIO K Oynymed 1npodecCHOHATbHOM — JESATENIbHOCTH IO
CIEIUATBEHOCTSAM (PU3UKO-TEXHHUECKOTO MPODUIIS.

K xonmy oOyuenust B 11 knacce npeIMEeTHbIE pe3yabTaThl Ha YIIyOJIEHHOM YpOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

NOHUMAaTh pPOJb (UMK B SKOHOMHYECKOH, TEXHOJOTHMYECKOW, COIHUAIBbHOW U
TUYECKON cdepax IesTeIbHOCTH YeloBeKa, PoJib U MEeCTO (PU3MKH B COBPEMEHHOMU
Hay4YHOU KapTHHE MUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKON 1€ATEIHHOCTH YeJIOBEKa U
JAIbHEWIIEM  HAy4yHO-TEXHUYECKOM  pa3BUTUM,  3HAUYEHUE  ONMUCATEIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBSCHUTENPHON M MPOTHOCTHYECKON (QYHKIMH (u3nyecKoit
TEOPUU — DIIEKTPOJAMHAMUKH, CHEIUAIBHON TEOPUHM OTHOCUTEIBHOCTH, KBAHTOBOU
¢buzuku, ponb GU3NYECKON TEOpUH B (GOPMUPOBAHUU TNPEACTaBICHUN 0 (U3HUECKOil



KapTUHE MHUpPA, MECTO (PU3MYECKOW KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEICTaBICHUI O IPUPOJIE;

pa3nuyath yCJIOBUS MNPUMEHUMOCTH Mojened (U3MYecKuxX Tel U IPOLECCOB
(sBNIEHMI): OIHOPOJHOE IEKTPUUECKOE W  OJHOPOJHOE MAarHUTHOE  IOJIf,
rapMOHUYECKHE KOoJIeOaHUs, MaTeMaTHUECKUIl MAasTHUK, HICAIbHBIA Py KUHHBINA
MasiTHUK, TapMOHUUYECKUE BOJIHBI, UJCaTIbHbIN KosleOaTenbHbIi KOHTYp, TOHKAsl JINH3A,
MoOJIeJIe aTomMa, aTOMHOTI'O Si/Jpa U KBAHTOBOM MOJIEIIN CBETA;

pasinyath YCJIOBUS (IpaHMIbI, O0O0JAacCTH) HPUMEHMMOCTH (HU3UYECKUX 3aKOHOB,
IIOHUMaTh BCEOOIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPAaHUYEHHOCTh
MCII0JIb30BaHUs YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE IMPOLECCHI U SIBICHUS, UCIONb3YS
OCHOBHBIC TIIOJIO)KEHUSI M 3aKOHBl AJIEKTPOAMHAMHUKM M CIELHAIBHOM TEOpUU
OTHOCHUTEJIBHOCTH (3aKOH COXPAaHEHHUs 3JIEKTPUUECKOTo 3apsia, cuia Amiepa, cuia
Jlopenua, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKUUM, mpaBuio Jlenma, cBszp DJIC
CAaMOMHJIYKLUU B 3JIEMEHTE J3JIEKTPUUECKON LENHU CO CKOPOCTBIO HM3MEHEHHUS CHUJIbI
TOKa, OCTYJaThl CIIELMATIbHON TEOPUN OTHOCUTEIBHOCTH DWHIITEHHA);
AQHAJTM3UPOBATh M OOBSCHATH KBAHTOBHIEC MPOILIECCHI U SBJICHUS, UCIIOIB3YS ITOJI0KEHUS
KBaHTOBON (usukm (ypaBHeHHMe JiHIITEHHA M1 HoTOd(dexTa, MmepBrlii U BTOPOU
noctyiarsl bopa, mpuHLIMI COOTHOIEHUs HeonpeaenaéHHocTel Ieiizendepra, 3aKOHbI
COXpaHEHHUs 3apsJI0BOTO M MacCOBOTO YMCEJ U SHEPrUU B AJIEPHBIX PEAKLUAX, 3aKOH
PalMOaKTUBHOIO pacraja);

OTMCHIBAThH (PU3MUYECKHE MPOLECCH U SBJICHHS, UCIOIb3YS BETMYUHBL: HANPSHKEHHOCTD
AIIEKTPUYECKOTO  TOJIS, IOTEHLUMAT  3JIEKTPOCTATUYECKOTrO  IOJId,  Pa3HOCTh
NOTEHIMAJIOB, 3JEKTPOJBUXKYINAs CHUJA, MHIYKIHMS MarHUTHOTO I0Ji, MarHUTHBIN
IOTOK, Ccuia AMIiepa, MHIYKTUBHOCTb, JJIEKTPOJBMIKYILAs CHJIAa CaMOUMHAYKLIHH,
SHEepPrus MarHUTHOTO IOJI MIPOBOJHUKA C TOKOM, PEISTUBUCTCKUI MMITYJIbC, TOJTHAS
DHEPTUs, SHEPTHsI TIOKOSI CBOOOIHOM YaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE
YUCII0 U 3apsj A1pa, SHEPTUsl CBSI3U sIpa;

OOBSACHATP OCOOEHHOCTH TPOTEKaHUS (UINYECKUX SIBJICHUN: DJIEKTPOMArHUTHAs
MHAYKIINS, CAMOUHIYKIIHS, pe30HaHC, UHTep(depeHIUs BOJIH, TudpaKus, TUCHepcus,
NOJIHOE BHYTpEHHee oTpaxkeHue, (potornekrpuueckuil apdekr (poroadpdexr), anbda-
u Oera-pacmaabl  sijep, ramma-u3inydeHue saep, (PU3NYECKUe  MPUHIUIIBI
CHEKTPAIbHOTO aHAJIN3a U paboThI Jlazepa;

ONpEeNATh HAaNpaBJI€HUE MHIYKIUU MAarHUTHOTO TOJSI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuinbl Jlopenna;

CTpPOUTh M300paKEHHE, CO37aBaeMoOe IUIOCKMM 3€pKajoM, TOHKOW JIMH30HM, U
paccUnTHIBaTh €r0 XapaKTePUCTUKU;

IIPUMEHATH OCHOBOIIOJIAralolIe ACTPOHOMHYECKHE TOHATHUS, TEOPUU U 3aKOHBI IS
aHamu3a U OOBSACHEHHs (PU3MUYECKUX TMPOLIECCOB, MPOUCXOMAUIMX B 3BE3HAX, B
3BE3HBIX CHCTEMAaxX, B MEXraJlaKTUYEeCKOW Cpeae; JBMKEHUS HEeOECHBIX Tell,
SBOJIIOLIMH 3BE30 U BeeneHHoi;

IIPOBOJMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBAThH PE3yIbTaThI
MOJYYeHHOM 3aBUCUMOCTH (U3WYECKUX BEJIMYUMH B BHUAE TpadukoB C y4ETom
aOCOIOTHBIX ~MOTPEIIHOCTeH M3MEpEeHUH, [enaTh BBIBOABI IO  pe3ysbTaTam
UCCIIEIOBAHMSI;

MPOBOANTH KOCBEHHBbIE M3MEpPEHUs (PU3NYECKUX BEIMYUH, MpPHU 3TOM BBIOMpATH
ONTUMAJBHBIA METOJ H3MEPEeHMs, OLEHUBaTh aOCONIOTHBIE U OTHOCHUTEIbHBIE
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;



IPOBOAMTH  OIBITHl [0 IPOBEPKE IMPEIJIOKEHHOW TUIOTE3bl:  IJIAHUPOBATh
SKCIIEPUMEHT,  COOMpaTh  OKCIEPUMEHTAIbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
IIOJIyYEHHBIE PE3YJIbTAThl U 1€JaTh BBIBOJ O CTaTyCE NPEAJIOKEHHON TUIIOTE3bL;
ONUCHIBATh METO/IbI IIOJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBuia 0e30macHOro TpyJa HpU MPOBEIECHUU HUCCIIEIOBAHUNA B paMKax
y4eOHOr0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-HCCIEeI0BAaTENbCKOW M MPOEKTHOM
JeSITEIbHOCTH C HCIHOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB M JIaOOPaTOPHOTO
000opyI0BaHNS;

pemath pacdy€THBIC 3a/laddl C SBHO 3aJ[aHHOW M HESIBHO 3aJaHHON (u3mueckoit
MOJIENIbIO: Ha OCHOBAaHMM aHalM3a YCIOBHsS BBIOMpaTh (U3MUECKUE MOJEIH,
OTBeUarole TPeOOBAHUAM 3a/1a4H, IPUMEHATH GOPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTHU U
NOCTyJaThl (PU3MYECKUX TEOPHH MpPHU HUCIOIb30BAHUM MAaTEMAaTUYECKHX METO/I0B
pelieHuss 3ajad, IPOBOAMTH pPAcuy€Tbl Ha OCHOBAHMM HUMEIOIIUXCSA JIaHHBIX,
AQHAIN3UPOBATh PE3YAbTAaThl M KOPPEKTUPOBATh METOJbl PpEUIEHHS C Y4ETOM
MIOJIyYEHHBIX PE3YJIbTATOB;

pelaTh Ka4eCTBEHHbIE 3a/]aul, TPeOYIoLe IPUMEHEHNS 3HaHUI U3 pa3HbIX Pa3/ieoB
Kypca (QH3MKH, a TaKKe MHTErpallid 3HAHUA W3 APYrHX NPEJAMETOB €CTECTBEHHO-
HAay4YHOI'O IIMKJIA: BBICTPAMBATH JIOTMYECKYIO LIENOYKY PACCYXICHHM C ONOpOM Ha
M3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUECKHE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS ISl OOBSICHEHUSI OCHOBHBIX MPUHIIUIIOB pabOThHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
NPUBOINUTH IPUMEPHI BKIIA/Ia POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHIA;

AQHAIM3UPOBATh U  OLEHUBATh IOCIEACTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NESTENIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (U3MUECKUMHU IMpolLleccaMu, C TMO3ULUN
9KOJIOTMYECKOI 0e301acHOCTH, IpeJICTaBICHUN 0 paloHaIbHOM
MIPUPOJONOIB30BAHUH, & TAKXKE Pa3yMHOM MCIOJIb30BAaHUU JOCTUKEHUW HayKd U
TEXHOJIOTH JUIsl TalbHEUIIEro pa3BUTHS YEI0BEYECKOr0 00IEeCTBa;

OPUMEHSATH pa3IMYHbIe CIIOCO0BI PabOTHI ¢ MHGOpMannel GU3NIECKOTO COAECPIKaHUS C
UCMOJIb30BAaHUEM  COBPEMEHHBIX HMH(OPMAIMOHHBIX  TEXHOJOTHH, TMpH  3TOM
UCIIOJIb30BaTh  COBPEMEHHBbIE  HMH(OpPMAllMOHHBIE  TEXHOJOTMM  JUIsl  TIOMCKa,
nepepadoOTKM M TpeAbsBICHHUS Y4eOHOW M HaydHO-TIOMYJISIpHOH HHMOpMAIUH,
CTPYKTYpUPOBAaHHUS W MHTEpPHpeTaluud HHQOpMalMM, TOJYyYEHHOW U3 PpPa3INYHBIX
UCTOYHUKOB, KpDUTUYECKH aHAJIU3UPOBATh MMOIy4aeMyt0 HH(POPMAIIHIO U OLIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAaHUM, TaK M Ha OCHOBE aHaIu3a
UCTOYHUKA HHPOPMaLUY;

NPOSBIATh OPraHU3aLMOHHBIE M IO3HABaTENIbHbIE YMEHUS CaMOCTOSITEIbHOTO
pUOOpPETEHUs] HOBBIX 3HAHWW B MPOIECCE BBHINOJHEHHUS IPOEKTHBIX U Yy4EOHO-
UCCIIEI0BATEIbCKUX PaldoT;

paboTaTh B IpyNIe C HCHOJHEHHUEM pa3IMYHbIX COLIMAJIBHBIX pOJIeH, MIIaHUPOBATh
paboTy TpYMNIbI, palMOHAIBHO pacHpeleNsTh AesTeNbHOCTh B HECTaHJAPTHBIX
CUTYallUsX, alcKBaTHO OLIEHMBATH BKJIAJ KaXKIOI0 U3 YYaCTHUKOB IPYIIIBI B PELIEHUE
paccMaTpuBaeMoi TPOOIIEMBI,

OpOSIBIATE  MOTHBAalMI0O K  Oyaymed mnpodeccHOHalbHOW — JAEATENbHOCTH 110
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrpoabnbie | IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 HayuHblii MeTO1 TO3HAHUS TPUPOIBI 6 bubmorexa LHOK
' i A Prpot https:/m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21| Runemarika 10 ! https:/m.edsoo.ru/f16b68d7
2.2 Jnaamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
. bubnuotexa [JOK
23 Cratika TBEpAOrO TENA > ! https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXAHHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bu6mmorexa [IOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 5 hitps:/m.cdsoo.ru/f16b68d7
bu6nmoreka [JOK
2 T .T 2 1
3 epMOoIrHaMuKa. T eIIoBbIe MaIlIMHbL 0 https://m.edsoo.ru/f16b68d7
3.3 Arperatnblie cocTosiHus BemiecTBa. Da3oBbie 14 1 bubnmnoreka [JOK




[EPExX0/ibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Pa3nen 4. JIEKTPOIUHAMUKA
bu6mmoreka [JOK
1 UIEKIPHEcKoe oz 24 https://m.edsoo.ru/f16b68d7
. . bubmmoreka [JOK
4.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bu6mmoreka [IOK
43 | Towit B pasmHBIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
. bubnuorexa [JOK
> usHICCKUI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/aesioB U TeM uudpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. 9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
L1 Marnurnoe none 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS MH YKL 13 ! https://m.edsoo.ru/39859¢f1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUWS U BOJIHbBI
bubmuorexa [JOK
2.1 MexaHn4eckre KoaeoaHus 10 hitps-//m.cdsoo.ru/39859%f1
bu6mmoreka [IOK
22 DeKTpOMarHuTHbIE KoJeOaH!s 15 https://m.edsoo.ru/39859f1
)3 MexaHn4ecKkue U 31eKTPOMATrHUTHBIE 10 | bubnnoreka [JOK
’ BOJIHEI https://m.eds00.ru/39859¢f1
2.4 Orrruka 25 1 bubmorexa HOK
https://m.eds00.ru/39859¢f1
Hroro no pazgeny 60
Pasznen 3. OCHOBBI CIHEIITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bu6mmorexa [IOK
31 Octionot CTO . ! https://m.eds00.ru/39859ef1
Hroro no pazneny 5




Paznea 4. KBAHTOBAS ®PU3UKA
bubmuoreka [JOK
4.1 K - I 1
OPHYCKYIAPHO-BOTHOBON AyalMsM > hitps://m.eds0o.ru/39859f1
bu6mmoreka [JOK
4.2 Pusnica aroma > htps://m.eds0o.ru/39859f1
43 ®du3uKa aTOMHOTO S/1pa U 3JIEMEHTapHBIX 5 bubnunoreka [JOK
) YaCcTHI] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6mmoreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMUU U aCTPOPU3UKU hitps:/m.cdsoo.rw/39859f1
Hroro no pazneny 12
Pazzen 6. PU3HUYECKHAN MPAKTUKYM
. bubnuorexa [JOK
6.1 Pu3HIeCKHi IPAKTUKYM 16 16 https://m.edsoo.ru/39859¢f1
Hroro no paszneny 16
Paznen 7. OBOBIIAIOIIEE ITIOBTOPEHUE
Cuctemaru3zanus u o0o0meHne
71 IIPEIMETHOIO COACPIKAHMSI U OIbITA 15 bubnuoreka [IOK
) NS TeIbHOCTH, TPUOOPETEHHOTO MPH https://m.edsoo.ru/39859¢f1
n3ydeHuu kypca ¢pusuku 10 — 11 knaccos
Wroro no pazmeny 15
bubmuorexa [JOK
P 1
CICPBHOC BPEMA 0 https://m.edsoo.ru/39859ef1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpouabnsie | IIpakTnueckue
n/n Bceero u3ydyeHusi  oOpasoBaTejibHbIE
padoTsbI padoThI
pecypcsl
| ®duszuka — pyHaaMeHTaabHas HayKa o | bubnuoreka [IOK
IIpUpPOJIE https://m.edsoo.ru/1beef346
) HayuHblif MeTO/1 TO3HAHUS U METO/IbI 1 Bbu6mmoteka [JOK
WCCIIeIOBAHUS (PU3NICCKUX SIBJICHUIN https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TEOpUs B IIpoLecce
3 HO3HaI£)I/I$I IIPUPOIBI pHa6JII§)I[eHI/IC u 1 buGnuorexa [IOK
PHPOBL. https:/m.edsoo.ru/34c4993 1
SKCIIEPUMEHT B (pu3mKe
4 Crnioco0b1 u3MepeHus (PU3NIECKUX 1 bubmmnoreka HOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGcoIt0THAs U OTHOCHUTEIIbHAS
5 MOTPEUIHOCTH U3MEpeHuil pusnueckux 1 bubamorera LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYNH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (pU3UKU B POPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOW KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKON JESITEbHOCTHU JIOeH
Mexannueckoe aBmxenue. Crucrema
7 otcueta. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHUYECKOro ABMxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4u MEXaHUKH




Panuyc-BekTop MaTepralbHON TOUKH,
€ro MPOEKLUU Ha OCU KOOP/IAHHAT.

bubnunoreka LIOK

8 Tpaexropus. [lepemenienue. CKopocTb. https://m.edsoo.ru/30al08a5
NxX npoekiuu Ha 0OCH KOOPAUHAT
PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 neuxenue. ['padudeckoe onrcanue bubnmoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

10 CnoxxeHue nepeMeneHuidi U CKOpOCTe. bubanorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOe nBUKEHHE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHUE. bubnuoreka [IOK
[IpsamosinHENHOE IBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'padmueckoe onucanwue

12 MPSAMOJIMHENHOTO JIBUKEHUS C bubnnorexa [IOK

https://m.edsoo.ru/b7560bbf
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

13 CBOOOJTHOTO TIAJICHUS. 3aBUCUMOCTh bubmuorexa [IOK
KOOpPAHHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

14 JIBu>keHue Tena, OpOIIeHHOTO MO/ bu6mmoreka IIOK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpuBonunelinoe aBuxeHue. Jprxenue
10 OKPY>KHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yacrora. bubmmorexa LIOK

LlenTpocTpeMuTeNnbHOE U MOJTHOE
YCKOpEHHue

https://m.edsoo.ru/33196fbe




KonrponsHas pabora o reme

bub6nmoreka [IOK

16 "KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBb1it 3ak0H HplOoTOHA.

17 WNHepunanpHble CUCTEMBI OTCUETA. Bu6mumoteka [JOK
[Tpuniun otHocuTenbHOCTH [anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHubie cCUCTEMBI OTCUETA

18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnunoreka LIOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

19 BzaumoneiictBue ten. Tperuii 3akoH bubnunoreka LIOK
HrroTona https://m.edsoo.ru/57dba505
[TpuHmn cynepno3uiuu cui. Pemienue

20 3al;aq]i{a Hp}II/IHM:HeHI/I: 3aKOHOB bubmmorexa [IOK

https://m.edsoo.ru/bdf997fb
HrroTona
3aKOH BCEMHUPHOTO TATOTCHUS.
21 DKBUBAJICHTHOCTh TPaBUTAIIUOHHON U Bubmiorexa OK
. https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl

” Cuia TSKeCTH U yCKOpEHUe bubnmnorexa [JOK
CcBOOOIHOTO ITaECHUS https://m.edso0.ru/22757126
JIBmkeHne HeOECHBIX TEJ U UX

3 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

bu6mmoreka IIOK

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena hitps://m.cdsoo.ru/0ac2cd84
Cuna tpenus. [Ipupona u BUIbI cui bu6muoreka [JOK

25 TpeHus. [[BUKeHne B )KUIKOCTH U Ta3e C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COIIPOTUBIICHUS CPEIbI https://m.edso0o.ru/2cb29676

26 Hasnenue. 'mapocratuyueckoe bu6muoreka [JOK




nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad

AOGCOIIOTHO TBEPOE TEIIO. bubnmnoreka HOK
27 [TocrynarenbHOE U BpamiaTeabHOE bubnmnoreka HOK
JIBUJKECHUE TBEPJIOrO Tena https://m.edsoo.ru/2b95d57¢
73 MOMEHT CHJIEI OTHOCHTEILHO OCH bubnunoreka LIOK
BpateHus. [1neyo cuibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NpUIOKEHHBIX K
79 TBepAOMy Teny. LleHnTp Tskectu Tena. Bu6mumotexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecus
30 Permrenue 3amau Bubmiorexa OK
https://m.edsoo.ru/dc1caacQ
31 KonTponbhas padota no teme bubnuoreka [IOK
"Munamuka. CtaTvka TBEpIoro Tena" https://m.edsoo.ru/9f5a574c
NMnynbsc MmaTepualbHOM TOYKH,
0 CHUCTEMBI MaTepHUaIbHbIX TOUEK. L{eHTp bubmuoreka [JOK
MacC CHUCTEMBI MaT€pHAIbLHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o 1BM)KEHUU LIEHTpa Macc
HMmynibe CHIIBI M U3MEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXpaHEHHS UMITYJIbCA. bubamorera LOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABMKEHNE
MoMeHT uMITysIbca MaTe€pHUaAIbLHON
34 touku. [IpencraBnenue o coxpaHeHnn bubmuoreka [IOK
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISAX
but6mmorekxa [IOK
35 | Pemetie sazax https://m.edsoo.ru/f7706d63
36 PaboTa cuitbl Ha MaJIOM 1 Ha KOHEYHOM bubnuoreka [{OK




nepemenienuu. ['padpuueckoe
MPEeJCTaBICHUE PAOOTHI CHIIBL.
MOoIIHOCTb CUIIBI

https://m.edso0o0.ru/913974c7

Kunernueckas sneprus. Teopema 06

bubnunorexa LIOK

37 HM3MEHEHUU KHHETHYECKOHN SHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepuaTbHON TOYKU
IToTeHnManbHbIE U HEMOTEHIIMAIbHEIE
38 cuwibl. [TorennuansHas sHeprusa. Bropas buGnuorexa [IOK
' pritt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
. bubnuoreka [{OK
39 M3MEHEHUEM MEXaHUYECKON IHEPTUr
https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPAHCHUS
MEXaHUYECKON IHEPTUn
Yupyrue u He 1€ CTOJIKHOBEHHSL.
40 vy EZII;GHI/IG Beynff) }inrnn JUTSL nealibHON bubmmorexa LOK
P pHY hitps://m.cdsoo.ru/f30f43b6
JKUJIKOCTH
41 KonTponbHas padota no teme "3aKoHbI bubnmnoreka [HOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
Pa3BuTue npeacraBieHuii 0 npupoie
bu6mmoreka IIOK
42 TermnoTel. OcHoBHEIE TTONIOkeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe nBUXKEHME
CrpoeHue ra3000pa3HbIX, )KUIAKUX U
43 TBEPABIX TeJI. XapaKkTep IBUKCHUA U bubmmorexa TOK
p L p p https://m.edsoo.ru/c44d02e2
B3aMMOJICHCTBHS YaCTHII BEIISCTBA
Macca u pazmepsl MOJIEKYIT (aATOMOB).
bu6nunorexa LIOK
44 KonuuectBo BemectBa. [locTostHHas

ABorazpo

https://m.edsoo.ru/c5b72ab7




Temmneparypa. TeroBoe paBHOBECHE.

bub6nmoreka [IOK

45 [Tkana Henbcus https://m.eds00.ru/0070d493
bubmmoreka [JOK
46 Peuterye sazat https://m.edsofru/ 1531abas
47 Wneanbueiii ra3. I'a3oBbie 3aKOHEI Etlffsj?/l;l;f;i)gﬁi deb2367
43 VYpasuenue Menneneera-Kianeiipona. bubmmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AOcomtoTHas TemrepaTrypa. 3aKoH bubmmoreka [JOK
JansTOHa https://m.edsoo.ru/14e02d 1f
50 N3omporueccsl B uaeanbHOM rase ¢ Bbu6moreka [JOK
MOCTOSHHBIM KOJMYECTBOM BEIIeCTBa https://m.edsoo.ru/68878d51
I'pacduueckoe npencraBieHue
51 Hfog)pouecco& zsiTepMa, n30xopa, bubmorexa [IOK
H306apa https://m.edsoo.ru/1344327b
52 OcnoBHoe ypaBHenne MKT ngg;;f;;gﬁ/};o%nl
bubmuorexa [IOK
>3 Pemerirte saza https://m.edsofru/l0265305
CBs3b a0CONIOTHOH TeMmepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
54 CpeIHell KHHETHUECKOM 3Hepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIJIOBOTO IBMYKCHUS
e€ JacTuIl
55 O06001enre 1 cucTeMaTru3aIs 3HaHUIA bubnuotexa [JOK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KonTponbnas padora o teme "OCHOBBI bubmuoreka [JOK

MKT"

https://m.edsoo.ru/13adad59




TepmoaunaMudeckas cucreMa. 3alaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BuemHne 1 BHyTpeHHUE ITapaMeTPBI.

bubnunoreka LIOK

57
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHMS BEJIMYHH, ONIUCHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
bubnunoreka LIOK
58 CamonpousBoiibHas penakcamus T/]
https://m.edsoo.ru/8ec51210
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopenb ueanbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMHUKE. Y CIIOBUS
. https://m.edsoo.ru/29355001
MIPUMEHHUMOCTH ATOU MOJEIIN
60 VYpaBuenue Menneneena-Kinanelipona u bubnnorexa [JOK
BBIPQ)KCHME JIJI1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
61 OJIHOATOMHOTO HJICAJIbHOTO Ta3a. bubmuorexa [JOK
KBazucrarnueckne u HECTaTUYECKUE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
DOnemeHTapHas paboTa B
2 TepMoauHaMuKe. Beruucienue paboTsl bubmmoreka IIOK
o rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
quarpaMMe
Tennmonepenaua kak crocod H3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsl 6e3 bubmorexa HOK
yIP P https://m.edsoo.ru/3d734561
COBEpIICHHS PabOThI
64 KonBexkuusi, TemaonpoBOgHOCTD, bubnunorexa LIOK
U3JIyYEeHUE https://m.edsoo.ru/157b54cd
65 KonnyecTBo TemnoTel. TennoéMKocTh bubnuoteka [JOK




Tena. Y elbHas U MOJIsIpHast
TEINIOEMKOCTH BEIlleCcTBa. Y AeIbHAS
TEIJI0Ta CTOPAHUS TOILIIUBA

https://m.edsoo.ru/7ba67355

66 Pacuér xonuyecTBa TEIOTHI pU bubmmoreka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e
67 [TonsTre 06 aquabaTHOM mporecce. bubmmoreka [JOK
[TepBolii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KomnmdaecTBo TemioTs u paboTa Kak
68 Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU bubmorexa [IOK
https://m.edsoo.ru/b047alcd
Tl cucteMsbl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
69 PAaBHOBECHBIX M HEPABHOBECHBIX bubanorexa [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB
70 [IpuHIUIIBI AEHCTBUS TEIIOBBIX bu6nunorexa LIOK
mammH. KITJ https://m.edsoo.ru/2e945513
71 Maxkcumanbroe 3Hauerne KIT. Tuki bubnuorexa [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka IIOK
72 Penterme sagas https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKHUE aCTIEKThI
7 WCIIOJIb30BAaHUSI TEIVIOBBIX JIBUTATENEH. bubnmnorexa [JOK
TeruoBoe 3arpsA3HEHUE OKPYXKaroLen https://m.edsoo.ru/9867aaa7
Cpenbl
bubnunorexa LIOK
4 Pemterne saga- https://m.edsoo.ru/c8c70432
75 O06o01ieHne 1 cucTeMaTu3aIys 3HaHu| bubmuoreka [JOK

no teme "Tepmonunamuka. TennoBbie

https://m.edsoo.ru/28d62b3f




MamIuHb"

KonrponsHas pabora o reme

bu6nmoreka [IOK

76
"Tepmoaunamuka. TenaoBsie MaIUHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
bub6nmoreka [IOK
77 Ucnapenue u kunenue. Y nejibHast
https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa3OBaHUS
Hacebiiennbie ¥ HEHACHIIIICHHBIE MAPHI.
KadecTBeHHast 3aBUCMMOCTD TJIOTHOCTH
Y JIaBJICHUS HACBILIEHHOTO Tlapa OT
bubnunoreka LIOK
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
. https://m.edsoo.ru/f5¢17d02
00BbEMa HACHIIIICHHOTO Tapa.
3aBUCHUMOCTb TEMIIEPATypPbl KUIIEHUS OT
JIABJICHUS B )KUJIKOCTH
79 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubanorexa [JOK
OTHOCUTEJbHAA BIAKHOCTH https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenue 3amau 1
https://m.edsoo.ru/18e95ff3
Tsépnoe teno. Kpucramumueckne u
. bubmuorexa [IOK
81 amop¢HbIe Tena. AHU30TPONHS CBOWCTB
https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[1naBneHue u KpucTamIU3anus.
bu6nunorexa LIOK
82 Y nenwHas TEIoTa MJIaBICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumariust
Hedopmamnuu TBEpIOTO TENA.
dop P bubmuoreka [{OK
83 Pactsxenue u cxxarue. Casur. Monyinb
. https://m.edsoo.ru/dalaabl10
HOwura. Ilpenen ynpyrux nedopmanuii
24 TennoBoe paciupenne KuaKkocTen u bubmuoteka [IOK

TBép}II)IX TEIJI. AHFapMOHI/ISM TCIIJIOBBIX

https://m.edsoo.ru/7baSedf2




Koyie0aHuI YaCTUI BELIECTBA

ITpeoOpaszoBanue sHEprun B (ha30BBIX

bu6nmoreka [IOK

85
rnepexoaax https://m.edsoo.ru/97a0672f
b K
86 YpaBHEHHE TEIIOBOTO OamaHca nommorexa [10
https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana

e saAs https://m.edsoo.ru/8ab7f40d
IToBepXHOCTHOE HATSKEHUE.

28 Kanunnsipueie sBnenus. Jlapnenue nox Bbu6mmoteka [JOK
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)ujakoctu. Popmyia Jlamraca
O060061eHre U cucTeMaTu3alus 3HaHU!

R bubmmoreka [JOK
89 110 TemMe "ArperatHble COCTOSHHS
" https://m.edso00.ru/0b52575¢
BellecTBa. Pa3oBbie MEPEXOIbI
KonTponbHas pabora no teme
" bubanorexa [JOK

90 ArperatHble COCTOSIHUSI BEILIECTBA.

" https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3anus Tel U €€ MpOosIBICHUS.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubnmnorexa [JOK
JIEKTPUUECKUX 3apsaaoB. [I[poBoaHMKH, https://m.edsoo.ru/1aff445f
JUAJICKTPUKU U TTOJTYITPOBOTHUKH
DneMeHTapHBIN ANEKTPUUYECKUI 3apsil.

bu6mmoteka IIOK
92 3aKOH COXpaHEHUS IJEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsna

93 B3aunmoneiicteue 3apsanoB. Toueunbie bubnuotexa [JOK
3apsaasl. 3akoH Kynona https://m.edso0.ru/445b7746

94 Pemenue 3agau bubmorexa HOK

https://m.edsoo.ru/6b87ec5a




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

DnekTpuyeckoe noje. Ero neiictBue Ha

bubnunoreka LIOK

95
JIIEKTPUUECKUE 3apsbl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTrO MOJIS.

96 [TpoOueIii 3apsan. Jlnaum bubnmnoreka HOK
HANPSHKEHHOCTH JIEKTPUYECKOTO TTOJIS. https://m.edsoo.ru/3dac6957
OAHOPOHOE NEKTPUIECKOE 110JIE
IToTeHnmansHOCTD

bubnuoreka [IOK
97 3JEKTPOCTATUYECKOTO 1MoJsi. PazHOCTh
https://m.edso00.ru/80021447
MOTEHIIMATIOB ¥ HAMPSKEHUE
[ToTennmanpHas YHEPTUs 3apsiia B
bubnuoreka [IOK
98 aieKTpocTaTuueckoM mnose. [lorennman
https://m.edsoo.ru/af5fa389
3IEKTPOCTATUYECKOTO OIS
CBs13b HAPSHKEHHOCTH TIOJIS U
bubnunoreka LIOK
99 PA3HOCTHU MOTEHIUAIOB JIJIs
https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO

100 [IpuHLUI Cyneprno3uun bubnmnoreka [HOK
AJIEKTPUYECKUX TOJIEN https://m.edsoo.ru/Ocfedabec

101 Pemenue 3anau bubmorexa HOK

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsina. [lomne bu6nunorexa LIOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsiKEHHOTO MO

" bubnuotexa [JOK
103 00BbEmy miapa. Iloxe paBHOMEpHO
= . https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEYHOM MIIOCKOCTH

104 [IpoBOTHUMKY B 3EKTPOCTATHYECKOM bu6muoreka [JOK
roJsie. Y ClI0BUE paBHOBECUS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMAIEeKTpUKH U OJIYIIPOBOIHUKH B bubnmnorexa [JOK




QJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5

Kongencarop. 1neKTpoéMKOCTh

bu6nmoreka [IOK

106 .0 &
KOBACHEATOPA. JICKIPOCMIOCTD https://m.edsoo.ru/845b4f73
IIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHoe coevHEHNE Bu6muotexa [JOK
KOHJICHCATOpPOB https://m.edsoo.ru/d11e8ce7
108 IlocnegoBarenbHOE COCAUHCHUE bubnunorexa LIOK
KOHJICHCATOpPOB https://m.edsoo.ru/1€992920
109 OHeprus 3apsHLKEHHOTO KOHACHCAaTopa bubmorexa OK
p p A p https://m.edsoo.ru/73a34f18
bubnuoreka [IOK
110 Pemenne 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBrKeHne 3apsyKEHHON 4acTHLIbI B bubnuoreka [IOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o06mmenne 1 cucTeMaTH3aIys 3HaHUI bubnuoreka [{OK
o Teme "DiekTpuueckoe moie" https://m.edso0.ru/5752603f
114 KonTponbHas padota no teme bubmmnoreka HOK
"JnexTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwuna toka. [TocTossHHBIN TOK. Y CIIOBUS
115 CYIIECTBOBAHHUS TTOCTOSTHHOTO bubmmorera [OK
Y https:/m.eds00.ru/233311bS
ANEKTPUYECKOTO TOKA
bubnunorexa LIOK
116 4 .H 2]1C
crounuku Toka. Hanpsienne u 31 https://m.edsoo.ru/0839al115
17 3akon OMa 1St yJacTKa IeTH. bubnunorexa LIOK
DNEeKTPpUYECKOe COTIPOTUBIICHNE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTh COIIPOTHUBIICHUS bubmuoreka [JOK




OAHOPOJHOIO MMPOBOAHUKA OT €TI0
JAJIMHBI U TIJIOIAaAU IMOIIECPEUYHOT O

https://m.edsoo.ru/95fcdf51

ceyeHus
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 [TocnenoBarenvHOE, MapaiebHOE, bubnunoreka LIOK
CMELIAHHOE COENUHEHUE TTPOBOIHUKOB https://m.edsoo.ru/236f7e¢07
121 Pacué€r pa3BeTBIEHHBIX JIEKTPUUECKUX Bu6mumotexa [JOK
nerneid. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
122 Permrenue 3amau Bubmiorexa OK
https://m.edsoo.ru/3881b469
123 Pabora anekTpudeckoro Toka. 3akoH bubnnorexa [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢
bubnunoreka LIOK
124 Pemenue 3ama
HICHHE Sajad https://m.eds00.ru/6761bfOf
MOMHOCT 3AEKTPUUYECKOTO TOKA.
125 TeroBass MOIITHOCTD, BBIJIC/IsIeMas Ha bubnmorexa [IOK
B » BRI https://m.eds00.ru/99750a6f
pe3ucrope
bu6nunorexa LIOK
126 Pemenue 3ama
HHeHH st https://m.edsoo.ru/eb72fc24
127 O/J1C u BHyTpEeHHEE CONPOTHUBIICHHE bubmuorexa [IOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 71 OJIHOM (3aMKHYTO) bubmuorexa [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
129 P
CILICHHE 3alat https://m.edsoo.ru/3580b679
b K
130 MOoIIHOCTh UCTOUYHUKA TOKA nommorexa IO

https://m.edsoo.ru/a0ae51d8




bubnuoreka LIOK

131 Kopotkoe 3ambikanne
https://m.edso0.ru/546f5632
bub6nmoreka [IOK
132 Konpaencarop B 11enu moCTOSIHHOTO TOKa
https://m.edsoo.ru/35368f3e
133 Pemrenue 3amau buGnuorexa [IOK
https://m.edsoo.ru/4410cef0
134 Pemenne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3agau o teme "llocTosHHBIN bubnuoreka [{OK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "llocTosHHBIN bubnuoreka [{OK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/eb5d4687
O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
" . . bu6nmorexa LIOK
137 110 Teme "[10CTOSTHHBIN 2IEeKTPUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padota no teme bubmuoreka [IOK
"[TocTOSTHHBIN 2NTEKTPUUECKUM TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoBOAUMOCTD
. bubmuorexa [IOK
139 Pa3IMYHbIX BEUIECTB. DIEKTPUUECKUM
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXNpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax U
140 acrjiaBax dJIeKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ‘ https://m.edsoo.ru/4b423491
®dapanes 11 SJIEKTPOIN3a
141 DnexTpuuecKuil ToK B razax. [lmazma bubmmorexa LIOK
https://m.edsoo.ru/92d92f76
142 DNEeKTPUUYECKHI TOK B BAaKyyMe. bubnmnoreka [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUIECKHI TOK B bubnuotexa [JOK




MOJIYITPOBOTHUKAX

https://m.edsoo.ru/ab61c660

144

[TomynpoBOTHUKOBBIE TPUOOPEI

bubnunoreka LIOK
https://m.edsoo.ru/83622200

145

DU3NYECKUI TPAKTUKYM I10 TEME
"N3MepeHne Cuiibl TOKa U HaNPSHKCHUS
B LIENH [TOCTOSIHHOT'O TOKA IPU TOMOILHU
AHAJIOTOBBIX U IU(POBBIX
M3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C IU(POBOIA
nabopatopueii o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MIPH
MIOMOIIM KOMITBIOTEPHBIX JaTYUKOB"

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO TBUKECHHS
C LIETIBI0 OMPE/IEIICHNS MTHOBEHHOM
ckopoctu"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUs IpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
IBHKeHUN"

bu6nmorexa LIOK
https://m.edsoo0.ru/6960b6ef

148

Pu3NYECKU IPAKTUKYM 110 TEME
"3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yuenue ABUKEHUs
Tena, OpOIIEHHOT0 TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeMa 1o

bubnunorexa LIOK
https://m.edsoo.ru/bcf53514




OKPYKHOCTH C IIOCTOSIHHOH 110 MOJTYJTIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHUMOCTH MEpPHO/Ia 00paIeHus
KOHUYECKOTO MasiTHUKA OT €ro
rapaMeTpoB"

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MmepeHune paBHOJACHCTBYIOLIEH CUIIbI
MIpH IBHXKEHUH OpYyCKa M0 HaKJIIOHHOU
wtockoctu" uiu "[IpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU JIBUKEHUS
OpycKka 1o HAaKJIOHHOM TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bubnuoreka [IOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKUN IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUJT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
PE3UHOBOM 00pa3sle, OT ux
nepopmanuun" win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTON Yepe3 JIETKUM
010K"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

152

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus no
BEJIMYMHE YTJII0BOTO KO3 PUIIEHTa
3aBucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOM TNIOCKOCTH C TIEPEMEHHBIM
K03 (HUIIMEHTOM TpeHHs" WIIn
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607




153

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOTO TEJIa, UMEIOLLErO OCh
BpaieHusa" uin "Koncrpyuposanue
KPOHIITEHHOB U Pacy€T CUJl ynpyroctu"
uinu "M3ydeHne yCToMunuBOCTH
TBEPJIOTO TeJa, UMEIOLIETO IUI0IAb
onops!"

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

154

®u3nuecKuil NPaKTUKYM IO TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMy nyTu" win "M3mepenue
CHJIBI TSTH, CKOPOCTU MOJIEH
AIEKTPOMOOMJISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJIa C UMITYJIbCOM CHJIbI"
unu "HccnenoBaHue coXxpaHeHus
HMITYJIbCA IIPH YIPYTOM
B3auMozeiicteun" wiu "M3mepenue
KUHETUYECKON YHEPIUM Tea 1Mo
TOPMO3HOMY ITyTH"

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(pexoMeHI0BaHO MCIIOIb30BaHHUE
udpoBoit 1adopaTopun)" wiu
"N3y4eHne n30X0pHOro mpouecca” uin
"N3yuenune n3o6apHoro mnpouecca’ uim
"IIpoBepka ypaBHEHUs cOCTOSHUA"

bu6mmoreka IIOK
https://m.edsoo.ru/e0fe7e07

156

Du3nYECKUil IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkocT"

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa61




umu "HccnenoBanue mpoiecca
OCTBIBaHHMS BelleCcTBa" WIN
"UccnenoBanue aquabaTHOTO
npouecca" wim "M3yuenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

157

DU3NYECKUI TPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN
UCHIapEeHUs KUAKOCTEN" Nin
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus Japaa" uin "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"N3mepenre abCONMOTHOMN BIaXKHOCTH
BO3/yXa U OLICHKa MacChl IapOB B
nomMemeHun". amepenue

KO3 pHIMEHTa TOBEPXHOCTHOTO
HaTSDKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

158

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHust SJHepruu
3apsKEHHOT0 KOHAEHCATOpa B IHEPTHIO
M3JIY4eHHS CBETOANO A" HIIH
"N3yueHue npoTeKaHus TOKA B LIETIH,
coJieprKalle KoHaeHcarop' uin
"Pacrnipenienenue pa3HOCTH
MOTEHINAJIOB (HAMPSDKEHUS ) IPU
MIOCJIEI0BATEILHOM COEIUHEHUHN
KOHJIEHCATOPOB"

bu6mmoreka IIOK
https://m.edsoo.ru/ec424377

159

Pu3HYECKUil IPAKTUKYM 110 TEME

bubnunorexa LIOK




"WccmenoBaHue CMEIIAHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbpHoro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnenqoBaHue 3aBUCUMOCTU CHIIEI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakaJuBaHus"

https://m.edsoo.ru/2b179d98

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTponaunsa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
noHna" unu "MccnenoBanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edsoo0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" HIIH
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEPUCTUKH Aroaa"
PesepBusblii ypok. O0001IEHIE U
161 CI/ICTI;)MaTHSZEI/IH 3HaHUI IO TeMe Bubmaorexa IIOK
" " https://m.edsoo.ru/ed017d93
Kunemartuka
PesepBusblil ypok. O0001IIEHNE 1
162 CI/ICTlgMaTI/IL’sZEI/IH 3HAHUI IO TeMe Bubmiorexa IIOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PesepBusblil ypok. O0001IIEHNE U
163 CHCTzMaTm:p WS 3HAaHUH 110 TEME Bubmiorexa IIOK
1 https://m.edsoo.ru/0f9752ac
"Crartuka TBEpI0ro Tena”
PesepsuEblil ypok. O000IIEHNE 1
164 CI/ICTl:e)MaTI/ISE}l’p WS 3HAHUU 10 TEME Bubmorexa IIOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpPAaHEHUS B MEXaHUKE
165 PesepBHblil ypok. O600611eH1E 1 bu6muoreka [JOK

cucreMarTrusanuia 3HAHUM 110 TEME

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON

teopun"
PesepBuriil ypok. O000IIEHIE U
P P . bubnuorexa [IOK
166 CHCTEMATHU3AaINA 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernaoBsie MalIUHbI"
PesepBHelil ypok. O000IICHHE 1
167 CHCTEMAaTH3aIusI 3HAHUH 110 TeEME 1 bubnunoreka LIOK
"ArperaTHble COCTOSIHHS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
PesepBusblii ypok. O0001IEHNE 1
P P N bubnuoreka [{OK
168 cUCTEMAaTH3allMs 3HAHUI IO TEME 1
" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuoreka [IOK
169 CHCTEMATHU3AINI 3HAHUH 10 TEME 1
. . https://m.edsoo.ru/3caebdal
"IloCTOSIHHBIN 1EKTPUUYECKUHN TOK"
PesepBHrlit ypok. O0001IEHHE 1
170 CI/ICTEMaTI/I?;Zp ¥ 3HaHui 110 Teme "Toku 1 bubnuorexa [IOK
& " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeax
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka Kounrpoabnbie | Ilpakruueckue A p
n/n Bcero u3yyeHusi  oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHvuTOB U MPOBOJHUKOB C TOKOM 1 bubmorexa HOK
POBOZL ) https://m.edsoo.ru/487a8593
MarunutHoe nose. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITHU.
2 ITpun plxm CYIIEPIIO3HU I/IZ MarHUTHBIX 1 bubmmorexa [IOK
p UH yrep t . https://m.edsoo.ru/4clabccb
nosiei. JInHuKM MarHuTHON MHIYKIIMHU
3 MarnuTHO€ 1oJie TPOBOJHUKA C | bubmmoreka [JOK
TokOM. OmbIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuiia Amriepa, e€ HampaBJICHUE U | bubnunoreka LIOK
MOIYJIb https://m.edsoo.ru/26d9cSba
bu6mmoreka IIOK
5 Pemenue 3agau 1
a https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amnepa. | bubmuoreka [IOK
DneKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAyJb. JIBIOKEHHE 3apsKEeHHON | bubmuoreka [IOK
YacTHULbl B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
moJie
but6mmorekxa [IOK
8 Pemenue 3agau 1
A https://m.edsoo.ru/504e98c7
bubnunorexa LIOK
9 Pa6ota cuel Jlopeniia 1
PeRi https://m.edsoo.ru/d518bedb




bubnuoreka LIOK

10 P
CHICHHE sazad https://m.eds00.ru/93617bd9
MarauTHOE 110JI€ B BEIIECTBE.
11 deppoMarHeTHKy, napa- u bubmorexa OK
PP > Hep https:/m.eds00.ru/30ff9608
JTaMarHeTUKHU
OcHOBHbBIC CBOMCTBA
12 ¢deppomarneTukos. [Ipumenenne bubamorexa LIOK
PP P https:/m.eds00.ru/0b58190a
(dheppoMarHeTuKoB
13 Pemenue 3amad mo reme "MarautHoe bubnuoreka [{OK
moJe" https://m.edsoo.ru/5b55¢307
14 Pemenue 3amad mo reme "MarautHoe bubnuoreka [{OK
moJjie" https://m.edsoo.ru/41c4ae8a
SIBneHue IEKTPOMAarHUTHON
15 HH nn. [IoTok BekTOpa MarHUTHOM bubmorexa [IOK
AYKIIH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bubmmoteka IIOK
1
6 DAL munykumn https:/m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMATHUTHON MHAYKIIUU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuyeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKINY B ABUKYIAXCS bubnmnorexa [JOK
IIPOBOAHUKAX https://m.edsoo.ru/0235¢c02
bub6mmorexa [IOK
20 P
CICHHE sajat https:/m.edsoo.ru/4dfda618
bubnunorexa LIOK
21 I1
pasuo Jlenna https://m.edsoo.ru/bbc22726
22 WnnykrusHocts. Katymika bubmuoreka [JOK




HHAYKTHUBHOCTHU B LCTIU ITOCTOSAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
” SAsnenue camounaykiuu. IC bubmuorexa [JOK
CaMOUHIYKLNH https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO MOJIsl KaTYIIKU € bubnmoreka [JOK
TOKOM. DJIEKTPOMArHuTHOE I0JIe https://m.edsoo.ru/b3cOad11
bubnunorexa LIOK
25 Pemetiite saa https://m.edsoo.ru/8869d2b
26 O60061eHre U cucTeMaTH3aus bubnnorexa [JOK
3HaHUU 10 TeMe "DJIeKTpoinHaMuKa" https://m.edsoo.ru/76484025
7 KoHntposbHas paboTta 1mo Teme bubnnorexa [JOK
"DnexkTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Koneb6arenbnas cucrema. CBoOO1HBIE
28 KoseOaHus. 'apmoHnyeckue bubmmorexa LIOK
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe n THHAMHAYECKOE bubnuoreka [{OK
OTIMCaHKE KOJeOaTeIbHBIX IBHKCHUI https://m.edsoo.ru/87ce9498
DHepreTudeckoe onucanue. BriBoa
JTUHAMHYECKOTO OTTUCAHUS
30 rapMOHUYECKUX KOJIeOaHUH U3 UX bubamorexa LOK
https://m.edsoo.ru/e3c99692
HHEPTETHYECKOT0 U KHHEMATHUYECKOTO
OTMHCaHUSA
. bubnuoreka [{OK
3 AmmnnTyza u gasa Koneoanmii https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoJeOaHUH.
0 [lepuroa manbix cBOOOAHBIX bu6muoreka [JOK

K0JIe0aHnil MATEMATHYECKOTO
MasTHUKA. [leproa cBO6OTHBIX

https://m.edsoo.ru/e0399319




KoJ1e0aHui NPYKUHHOTO MasiTHUKA

3aryxaromue KoieOaHusl.

bu6nmoreka [IOK

33
BreinyxaeHnsie koebanus. Pezonanc https://m.edsoo.ru/72e¢93d09
34 ABTtokoneOanus bubmorexa HOK
https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
Ypok-koHnpepenmus "MexaHnnyeckue
bubnuoreka [{OK
36 KoJ1e0aHusl B My3bIKaJIbHbIX
. https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O06o001IeHre ¥ cHCTeMaTH3aIs
. " bubnnorexa [JOK
37 3HaHU# no TeMe "MexaHnuecKkue
" https://m.edsoo.ru/eb84182f
KoJieOaHus
18 DNeKTpOMarHuTHbIE KOJICOaHusI. bubmmoreka [JOK
KonebaTenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY BT
. bubmuorexa [IOK
39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0H
https://m.edsoo.ru/093f9af1
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl SHEPTUHU B bubmuorexa [JOK
ueaIbHOM KoJjeOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxarolue 3J1eKTPOMarHiTHbIE
v P bu6mmoreka IIOK
41 KosiebaHus. BeIHyX1eHHBIE
https://m.edsoo.ru/5e668619
ANEKTPOMArHUTHBIEC KOeOaHus
IIepemeHnHsbIl TOK. Pesucrop u
bubnunorexa LIOK
42 KOHJIEHCATOP B LENH NIEPEMEHHOTO
https://m.edsoo.ru/84836152
TOKa
43 Karymika UHIyKTUBHOCTH B LIEH bubnmnorexa [JOK




IIEPEMEHHOT'0 TOKa

https://m.edsoo.ru/cfa307af

3axoH OMa 1 JIEKTPUYECKON Lienn

bu6nmoreka [IOK

44
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOImHOCTh IEPEMEHHOT0 TOKA.
45 AMIUITUTYIHOE U JEUCTBYIOIIEE bubnmnorexa LHOK
e A yrom https://m.edsoo.ru/1cac6cdc
3HAQUYE€HHUE CUJIbI TOKA U HAIPSIKEHUS
46 Pe3onaHc B 2JIeKTpHUUECKOHN LIEMU buGnuorexa [IOK
R t https://m.eds00.ru/087506df
bubnuoreka [{OK
47 Pemrenue 3ana
HHerH st https://m.edsoo.ru/al6836a4
Wneanpuniif TpanchopmMarop.
48 IIpounsso CTB(I)) ne(be paqa Hp buGnuorexa [IOK
p a - TTEPeAL " https://m.edsoo.ru/f97418ae
oTpeOICHUE IEKTPUUCCKON SHEPT U
DKOJIOTUYECKUE PUCKU TIPH
MPOU3BOICTBE AJICKTPOIHEPTUH.
49 KynpTypa ucnonpr3oBadus Bubmiorexa OK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TIOBCETHEBHOM
SKU3HU
bu6mmoteka IIOK
50 Pemenue 3ama
HHerH st https://m.edsoo.ru/ee6677ed
bu6nunorexa LIOK
51 Pemenue 3amau
a https://m.edsoo.ru/7cab59{8
O0001IeHre U CUCTEMATU3AIHS
52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE bubnmorexa LOK
: P https://m.edsoo.ru/401024a9
KOJIeOaHNsA
53 MexaHn4eCcKue BOJHBI. but6mmorekxa [IOK
XapakTepUCTUKU MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHHMYECKUX BOJTH bubnuotexa [JOK




https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3BYKa bubmmorexa [TOK
yi. SapaiTep Ve https://m.edsoo.ru/138b6£09
56 WudpasByk u ynpTpazsyk. [llymoBoe bubnmnoreka HOK
3arpsI3HEHUE OKPYKAIOILIEH CPeJIbl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
57 P
ClHieHie sa et https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnmnoreka HOK
N3nydeHue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus EKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIkana 37€KTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne >IeKTPOMarHUTHBIX bubmmorexa [IOK
P p https://m.edsoo.ru/49bel1f9
BOJIH B TEXHHKE U OBITY
[IpuHUUIBI paIUOCBSI3U U
61 TeneBuAcHU. Paguonokammus. bu6nmorexa LIOK
DNEeKTPOMarHUTHOE 3arpsi3sHEHUE https://m.edsoo.ru/9f96f1{8
OKpY>Karollen cpeibl
& KonTponbHas pabota no teme bubmmnoreka HOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Cgert. 3aKOH MPSMOJMHEITHOTO bubmuorexa [IOK
pacrpocTpaHeHUs CBETa https://m.edsoo0.ru/f9566406
Pemrenue 3a1au Ha npuMeHeHUE
64 3aKOHA I ﬂthHHHCﬁEOFO Bubmmorexa [IOK
P https://m.edsoo.ru/ea32d455
pacnpocTpaHEHuUs CBETa
65 Otpaxenue ceta. [lnockoe 3epkaino. bubnmnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubnmnorexa [JOK




OTHOCHUTEIBHBIN MOKa3aTellb
npenomienus. [losiHoe BHyTpeHHEE
orpaxeHue. IIpenenbHbIi yroiu
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3aga4 Ha npuMEHEHUE

bubnunoreka LIOK

67 3aKOHOB OTPaKEHUS U IIPEJTOMIICHUS
p p https://m.edsoo.ru/49d830a9
CcBETa
Xop ayued B mpusMe. Jlucnepcus
i p“ A P bubnunoreka LIOK
68 cBera. CIIOKHBINA cocTaB 0eoro ceera.
https://m.edsoo.ru/d8e1c3be
Iiset
69 JInn3pl. @OKyCHOE PaCCTOSHUE U bubnuoreka [IOK
OIITHUYECKAas CUJIa JIMH3BI https://m.edsoo.ru/60441359
70 [TocTpoeHue n3o0paxeHUH B TMH3AX U bubanorexa [JOK
HUX CHUCTEMAaX. YBEJIIMYCHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 N300paKEHUI, TOTYIAEMBIX C bubnuorexa [IOK
P ’ ya https://m.edsoo.ru/5a868f09
IIOMOIIBIO JINH3
72 I';ma3 xak onTryeckasi CUCTEMaA bubmotexa HOK
https://m.edsoo.ru/ecd480a2
Pemenne 3agau. IIpenensl
73 OPUMEHUMOCTH FC(I))MCT HYECKON bubnuorexa [IOK
p p https://m.edsoo.ru/cd174al10
OITHKH
74 CKOpOCTh CBETA U METO/BI €€ bubnmnorexa [JOK
H3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75 HWCIIEPCHUS CBETA
a p https://m.edsoo.ru/lel6cchbe
b K
76 Wutepdepennus ceera nomotexa LO

https://m.edsoo.ru/5fc0c638




KorepeHTHbIE HICTOUHUKH. Y CIIOBUS

bu6nmoreka [IOK

7 HAOIIOACHNA MAKCHMYMOB H https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnuorexa [JOK
78 Pemmerrte saza https://m.edsofru/306ldeZb
bu6nmoreka [IOK
7 lpuvererme uitepdeperun https://m.edSO(I)l.ru/66Sedb08
bubnuorexa [JOK
80 Jlugpasums ceera https://m.edsofru/ 12ed04b5
81 Hudpakiuonnas peméTka. Y cioBue bubnuoreka [IOK
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerte sanat https://m.edsofru/dSScéll la
23 [TonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
ITonsipuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemenne safas https://m.edsogru/c56c8 158
85 CBeToBBIE SABIICHUS B IPUPOJIE bubamorexa LOK
https://m.edsoo.ru/0b36363d
26 O06o001IeHre U CUCTEMATU3 AT bubnuoreka [{OK
3HaHui o Teme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonrtponbHas pabota no reme bubmuoreka [IOK
«Onruka» https://m.edsoo.ru/82315dd4
I'paHuUIBl TPUMEHUMOCTH
28 KJIaCCHYECKON MEXaHUKH. 3aKOHBI bubnunorexa LIOK
DJIEKTPOANHAMHUKHU U IIPUHIINIT https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIBLHOCTH
89 [ToctynaTel cnennaibHON TEOPUHN bubnuotexa [JOK




OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05cb

IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBai. [IpeoGpazoBanus Jlopenua.

YcnoBue NpUYUHHOCTH.

bubnunoreka LIOK

90
OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpEMEHH M COKpAIlIEHUE
JUTAHBI
01 OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOM bubmmoreka [JOK
YaCTUIbI https://m.edsoo.ru/853a64fc
CBs3b MacChI C SHEpPrUeH U
92 HMITYJIbCOM PEISATUBUCTCKOM bubmmorexa [TOK
y p https://m.edsoo.ru/b6258ffa
YaCTHIIbI. DHEPTHUS MTOKOS
93 PaBHOBecHOE TeTIIOBOE M3ITyUCHUE bubmorexa HOK
i https:/m.eds00.ru/f54035a5
bubnunoreka LIOK
4 B
? 3axon cvemenus Brra https://m.edsoo.ru/1c5{t752
95 I'unotesa M. Ilimanka o KkBaHTax. bu6nunorexa LIOK
doToHBI https://m.edsoo.ru/a5ffa218
bu6mmoteka IIOK
96 DHe ¢ hoToHa
HEPIHs M HMIIYITEC (OTOR https://m.edsoo.ru/7fb307ec
97 ®otorddext. OnbiThr A. T bubnmnoreka [HOK
CroneroBa. 3akoHbl poTordpdexTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DitHIITeHA 17151
98 ¢doroaddexra. "Kpacnas rpanuna” buommorexa [IOK
- BP patuh https://m.edsoo.ru/01ef4556
doroaddexra
99 JaBnenue cBera. Onbithl [1. H. bubmuoreka [{OK
JleOeneBa https://m.eds00.ru/64b4f966
100 BonHoBBIE CBOMCTBA YAaCTHUI] bubnuoreka [{OK




https://m.edsoo.ru/f59cfcec

Bounnbl nie bpoind. [[nuHa BoJiHbI 1€

bubnunorexa LIOK

101 bpoii 0
PO I pasmepbl 0b1acTH https://m.edsoo.ru/5dfSbaf1
JIOKaJIU3ALMH IBHXKYIIEICS YaCTULIbI
102 KopnyckyiisipHO-BOJIHOBOM yanu3m bubmmorexa [JOK
PHyCKyTIp Y https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA Bu6mumoteka [JOK
KpHucTamiax https://m.edsoo.ru/30dbal8c
Crnenunduka u3smMepeHu B MUKpOMUPE.
104 COOTH:)bH_IeHI/ISI HeI())n e eHéHH(?CTepr bubmorexa [IOK
. et https://m.edsoo.ru/65783dec
I'eitzenOepra
105 Pemenue rpadguveckux 3agauq bubmorexa HOK
https://m.edsoo.ru/e70195bd
N bubnuorexa [IOK
106 P
CIEHHE pactieTiblX Sakad https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Bu6 110K
nonnoTeka
1 7 n T n HK _
0 OCHOBH\,C 0" "()pHyCKyJI}IpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJu3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 atoma. [ImanerapHast Mojiesib aToma bubmmorexa [TOK
) P a https://m.edsoo.ru/312b750a
Pezepdopna
bu6mmoreka IIOK
109 IT b
OCTYHaTH Hopa https://m.edsoo.ru/404dfa9a
110 Bunel criektpoB. CiekTp ypoBHER bubmuoreka [JOK
SHEPTUU aToMa BoJOopoaa https://m.edsoo.ru/cf74bl11a
11 CrioHTaHHOE U BBIHYKIEHHOE bubmuoreka [JOK
HU3JIy4EHUE CBETA https://m.edso0o.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sijipa
I'eitzenbepra-MBanenko. 3apsg u
MaccoBoe YHcio Aapa. M30Tomsl.
PaguoakTuBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/34adaSde

114

3aKOH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILIETO
n3iydeHus. BinusHue
PaauOAKTUBHOCTU HA KUBBIE
opranu3msl. [lozumerpus

bu6nmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSI31 HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
S nepusbie peakiuu. SnepHnie
peakTopsl. [IpoGiemMs! yrpaBiseMoro
TEPMOSIIEPHOTO CUHTE3a.
DKOJIOTUYECKHE aCTIEKThl Pa3BUTHUS
SIIEPHOM SHEPTETUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

116

Meroasl peructpanuu u

HCCICOO0BaHUA SJICMCHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanpapTHOU
Mozenu. KBapk-riirooHHast MOJIeb
aJpOHOB

bu6mmoreka IIOK
https://m.edsoo.ru/lacO8asSb

117

®usuka 3a npenenamu CtaHiapTHON
Mozenu. TéMHas MaTtepus U TEMHas
sHeprus. EnuHcTBo Qusnueckon
KapTHHBI MUpa

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTaIbl Pa3sBUTHUA aCTPOHOMUHU.

bu6nunorexa LIOK




3HaueHue aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TpruMeHNMOCTH 3aKOHOB (PU3UKH [T
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX

bub6nmoreka [IOK

119
00BEKTOB. MeTOIbI ACTPOHOMUYECKUX https://m.edsoo0.ru/39c44028
HCCIICIOBAHNH
CoBpeMeHHbIE ONTHYECKUE
120 TEJIECKOIIBI, PaIHOTEIECKONEI buGnuorexa [IOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(]epHast aCTpOHOMHUS
Bun 38é3nnoro Heda. Co3Be3nus,
i bubnuorexa [IOK
121 SIPKW€ 3BE3/1bl, IUVIAHETHI, KX BUJIMMOE
https://m.edsoo.ru/aac588eb
NIIBHOKEHHE
Comnneunast cuctema. ComHILe.
bubnuoreka [IOK
122 CoiHevHast aKTUBHOCTE. MICTOYHUK
. https://m.edsoo.ru/22748eb4
sHepruu CosiHIA U 3BE3]
3BE3bI, NX OCHOBHBIE
123 XapakTepucTuku. Jnarpamma bubmmorexa [IOK
XAPaKTEPHETHIC. AHatp . https://m.edsoo.ru/42169944
CHEKTPaIbHBIN KJIacC — CBETUMOCTD
124 3Be3bI IIIaBHOH II0CIIEN0BATEILHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
BuyrtpenHnee ctpoeHue 3BE3 1.
125 CoBpeMeHHBIE PEACTABIEHUS O bubmuoreka [IOK
MIPOUCXOXKACHUH U 3Botonnu ColHIa https://m.edsoo.ru/d09da494
H 3BE311. DTaIbl )KU3HU 3BE3]
Muneunsiii [Iyte — Hama ['anakTuka.
126 Tunel ramakTuk. YEpHEIE ILIPEI B bubnnorexa [IOK
- ep JIBIP https://m.edsoo.ru/7cd10a0a
siIpax TajJakTHK
127 Bcenennas. Pacmmpenue BeenenHoi. bubnmnoreka [JOK

3akon Xab6mna. Teopus bomibiioro

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




B3phbIBA. PenukToBoe H3JIYUCHUC

128

MacmraGHast cTpykTypa BeeneHHoil.
Meraranaktuka

bu6nmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnbie mpo6iieMbl aCTPOHOMUHT

bubnunorexa LIOK
https://m.edsoo.ru/d37d9ffe

130

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHnue MarHUTHOTO ITOJIA
MMOCTOSIHHBIX MarHUTOB'" WJIH
"WccenoBanue CBOMCTB
(dbeppomMarHeTUKoB" HITU
"UccnenoBanue JeHCTBUS
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM"

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

du3nuecKuil MPakTUKYM 110 TeMe
"U3mepenue cuibl Amrepa" uinu
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuibl TOKa" Win
"OnpeneneHne MarHUTHOW MHIYKIIUU
Ha OCHOBE U3MepeHust cuibl Amnepa”

bubmmoreka IIOK
https://m.edsoo.ru/fcac91e9

132

Pu3HYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" WIIH
"OnpeneneHne HHIYKIIUN BUXPEBOTO
MarHuTHOTO 1oasa"

https://m.edsoo.ru/c36658da

133

@u3nYeCcKUil IPAKTUKYM IO TEME
"HccnemoBanue sIBICHUS
camouHaykiuu" win "COoopka Moaenu
3JE€KTPOMarHUTHOTO reHeparopa’

bub6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYeCKUil IPAKTUKYM 110 TEME

bubnunorexa LIOK




"N3mepenue neproia CBOOOTHBIX
KoJe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasITHUKOB"

https://m.edsoo.ru/5d159d35

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBanme YHEPTUU B
NPY>KUHHOM MasiTHUKeE"

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

136

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa
4yepe3 IMoCIeI0BaTEIbHO COSAMHEHHBIC
KOHJICHCATOP, KaTyIIKY U pe3uctop"”
nmu "UccnenoBanue paboTh
HCTOYHUKOB CBETA B LICIHU
[IEPEMEHHOT0 TOKa"

bubnuoreka [{OK
https://m.edsoo.ru/89dc2d90

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3BYKOBOM
BOJIHBI"

bubnuoreka [{OK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue nokasarens
IIPEIOMJIEHUS CTEKIA" WIN
"TTomyuenne n300pa>keHHst B CUCTEME
13 IIJIOCKOTO 3€pKajia v JIUH3bI"

bu6mmoreka IIOK
https://m.edsoo.ru/42569¢eal

139

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCcTOSIHUS OT BEIIEeCTBa
(Ha mpuMepe KHUIKUX JUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
paccerBaronIuX JUH3"

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f

140

@u3NYECKUl IPAKTUKYM IO TEME
"HaGmonenue aqudpakuum,

but6mmorekxa [IOK
https://m.edsoo.ru/8b7ac737




UHTEepGEPEHIINH U TOJISIPU3ALIH
ceera"

141

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHne UMIyJbca U SHEPruu
PENSATUBUCTCKUX YacTull (1o
(dhoTorpadusiM TPEKOB 3apsHKCHHBIX
YaCTHI[ B MArHUTHOM T10J1€e)"

bubnunorexa LIOK
https://m.edsoo.ru/63756¢c47

142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenne noctosinHoi [lnanka Ha
OCHOBe HccienoBanus Gorordpdexra"
nnu "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUO/] OT
HanpspkeHus"

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

143

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue crekrpa
pa3pexEeHHOT0 aTOMapHOT0 BOJOpOa
Y U3MEpeHHe MocTossHHOM Punbepra"

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8

144

@u3NYECKU NIPAKTUKYM II0 TEME
"UccnenoBanue paiuoOakKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM J103UMeETpa”
win "M3ydenue nornomieHus 0eTa-
YaCTHII aJJIOMAHHEM"

bu6mmoteka IIOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACICHUS
MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

bubnunorexa LIOK
https://m.edsoo.ru/1072021e




co3Be3ausi CeBepHOro MoJylapus u
spkue 3BE3761" uiu "HaOmonenus B
tesieckon JIyHbl, I1aHeT,
TYMaHHOCTEH M 3BE3HBIX CKOILICHUM"

O06o001IeHNne U CUCTeMaTU3AIUS
3HaHU#. Posb U3k 1 acTpoOHOMHH B

. . bubnunoreka LIOK
146 YKOHOMHMYECKOM, TSXHOJIOTHUSCKOMN 1
b
. . https://m.edsoo.ru/ad6ddeed
COIIMAIBHON M ATHYECKOH cdepax
JEATeIIbHOCTH YEIIOBEKA
O00011IeHNE U CUCTEMATU3AIUS
147 3HaHU#. Posb 1 MecTo pU3NKU 1 bubnnorexa [JOK
ACTPOHOMUU B COBPEMEHHOM HAay4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MUpa
O06001IeHNEe U CUCTEMATU3ALIHS
3HaHuil. Ponb pu3ndeckoil Teopun B
p
(hopMUPOBAHHUH TTPEICTABICHHUH O
14 . bubmuorexa [JOK
8 (bu3nuecKoil KapTUHE MUpa, MECTO
. https://m.edsoo.ru/e7d400f4
(bu3nuecKoil KapTUHBI MUpa B 00IIIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IIPEJICTABICHUN O IPUPOAEC
149 O06o001IeHre U CUCTEMATU3 AT bubnuoreka [{OK
3HaHui 1Mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNe U CUCTEMATU3 AT bubnuoreka [{OK
3HaHui 1Mo TeMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06001IeHre U CUCTEMATU3 AL bubmuoreka [{OK
3HaHu# 1Mo teme "Jlunamuka" https://m.edsoo.ru/2dtbafc5
O06o001meHre 1 CHCTEMaTH3aIIHS 6 OK
. HOINOTEKA
152 3HaHu# 110 Teme "CTaTHka TBEPIOTO 1
1Y

Tema"

https://m.edsoo.ru/3cca482e




O0001IeHYE ¥ cCUCTEMAaTU3 AL

bu6nmoreka [IOK

153 3HAHUH 10 TeMe "3aKOHbI COXPAHEHHUS
— https://m.edsoo.ru/32a4d1a0
O0001IeHNE U CUCTEMATH3AIUSA it OK
154 3HaHui 1mo TeMe "OCHOBEI htPtI H/I;IOTC:;a a fed440ca8
. s://m.edsoo.ru/e ca
MOJIEKYJIAPHO-KMHETUYECKON Teopun" b
O0001IeHrEe U cUCTEMaTU3 AU BuG OK
. K
155 3HaHui no teme "TepMoarHaAMUKA. nbnuorexa I
L — https://m.edsoo.ru/c63f7¢10
O00011IeHIE U CUCTEMATU3AIUS
156 3HaHUM 1o Teme "ArperaTHble bubanorexa [JOK
COCTOSIHMS BeliecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHE U CUCTEMATH3AIHUSA b OK
. )4
157 3HaHUH MO TeMe "DIEKTPUUIECKOoe amorexa L
Hone" https://m.edsoo.ru/3bf0def9
O00011IeHNE U CUCTEMAaTHU3aIUs G OK
158 3Hanuii mo TeMe "llocTOAHHBIN nbnuorexa I
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUIN TOK
O000I11IeHNE U CUCTEMATHU3aIUs G OK
. )it
159 3HaHUH 110 TeMe "TOKHU B pa3InyHBIX amorexa 11
cpeax” https://m.edsoo.ru/3d40077a
160 O0600611eHre U cucTeMaTu3amus bubnmoreka [JOK
3HaHW# 110 TeMe "MarautHoe nosne" https://m.edsoo.ru/3b4c06ae
PesepBHelIit ypok. O6001ICHNE 1
o bn K
161 CHCTEMAaTH3aIus 3HaHUM 110 TeMe Omaorexa O
T ——— https://m.edsoo.ru/053e2248
162 PesepBHrlit ypok. O6001ICHNE 1 bubnmnorexa [JOK




CHCTEMATHU3ALNS 3HAHUHN 110 TEME
"Mexannueckue konedanus"

https://m.edsoo.ru/d6310bfd

PesepBHelil ypok. O000IICHHE 1

bubnunorexa LIOK

163 CHCTEMAaTH3alis 3HaHUH 110 TEME
" " https://m.edsoo.ru/5e2bb83d
JIEKTPOMAarHUTHBIE KOJICOaHUS
PesepBHelil ypok. O000IICHHE 1
164 CHCTEMAaTH3aIysI 3HAHUH I10 TeEME bubnunoreka LIOK
"MexaHu4YecKHe U AIEKTPOMAarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBHrliit ypok. O60011eHNE U
. bubnuoreka IIOK
165 CHUCTEMATHU3aIHs 3HAHUH I10 TEME ' s
"Orruka" https://m.edsoo.ru/52ad 1603
PesepBHrliit ypok. O60011eHNE U
. bubnuoreka IIOK
166 cHCTEeMaTHu3alus 3HaHUH 110 TEME . 1
" " https://m.edsoo.ru/Sbeclc65
Ocuossl CTO
PesepubIiil ypok. O6006111eHIE 1
. Bbubnuoreka IIOK
167 cHCTeMaTHu3alis 3HaHUH 110 TEME . s
K . " https://m.edsoo.ru/f7¢59d38
OPITYCKYJISIPHO-BOJTHOBOM TyaTn3M
PesepBubIiil ypok. O6006111eHIE 1
. bubnuoreka IIOK
168 CHCTEMAaTH3allks 3HaHUH 110 TeEME . a
"o " https://m.edsoo.ru/1f511654
A3UKa aToMa
PesepubIiil ypok. O600111eHIE 1
169 CHCTEMATHU3aINs 3HAHUM 10 TEME bu6mmoreka IIOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905¢5ce0
3J€MEHTapHbIX YacTull"
PesepBHrlit ypok. O6001IeHNE 1
. Bubnuoreka IIOK
170 CHCTEMAaTH3allMs 3HAHMI 110 TEME 1

"OnemeHTh! acTpodu3UKN"

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS H3YYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas cucTeMa 0TC4€Ta, abCOJIIOTHO TBEPI0E
TEJI0, UJICAVIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIKOCTEN U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKHUH 3apsij] — MPU PEeIICHUH (PU3NYECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢u3nveckue sSBiIeHUs (TIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJWHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHWE, CBOOOJHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE )KUJIKOCTEH M TBEPABIX Tel, U3MEHEHUE 00bEMa Tel
OpY HarpeBaHUM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIM3allus, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE J1aBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY[IE, CBA3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; dJIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIONb3Ysl (PU3NUYECKUE BEIHMUUHBI:
KOOPJIMHATA, IIYTh, IEPEMELIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TeJla, KUHETHYEeCKas DSHEprus, IOTCHIMAIbHAs JHEPIUs,
MexaHu4yeckas paboTa, MeXaHHWYecKas MOUIHOCTh; TIpU  OINHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (PU3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(GU3MUECKyIO BETUUMHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0TUYECKOI0 JIBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora raza, KOd(QQHUIHUEHT MOJE3HOrO JECHCTBUA
TEIJIOBOTO JBUTAaTENsl; MPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYMH, UX OOO3HAYEHMS W €AMHHUIbI, HAXOIUTh
(dopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Y4YCHHBIC QJICKTPHUYICCKUC CBOMCTBA BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YH (I)I/ISI/I‘-ICCKI/IC BCJIMYHUHBI:



10.7

ANEKTPUYECKUN 3apsill, JJICKTPUYECKOE TMOJie, HANpsHKEHHOCTh OIS,
MOTEHLIMAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIHHO TPAKTOBATh
(bu3nYeCKuil CMBICI UCTIOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JTAaHHYIO (U3UYECKYIO BEJIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATH (PU3UYECKHUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (pr3udecKue
3aKOHbl M TMPUHIUIBL: 3aK0H BceMupHoro tsrorenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHHUsSI MEXaHWYECKOW DHEPruH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHUHIUI  CYNEPIO3UIMKH  CHUJI, TPUHIUI  PaBHOIpPAaBUS
WHEPIUMAIBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO
CTPOCHHUSI BEILECTBA, TAa30BbIE€ 3aKOHBI, CBS3b CpPEAHEH KHHETUYECKOU
SHEPTUU TEIUIOBOTO JBMKEHHS MOJIEKYJI C aOCONIOTHOW TeMIepaTypow,
NEpBbIi 3aKOH TEPMOJMHAMHUKHU; 3aKOH COXPAHEHUS DSJIEKTPUUYECKOIO
3apsina, 3akoH KyrnoHa; mpu 3TOM pa3iudvarh CIOBECHYIO (OpPMYITHUPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBHS (IpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3inuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU H
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopMynupoBath npodiemy (3aady) U TUIOTE3y Y4eOHOro 3KCIICPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE U KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTHU
bu3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpapuKOB, J€JaTh BBIBOABI I10
pe3yabpTaTaM UCCIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOTo TpyAa Py MPOBEISHUN UCCIETOBaHHI B
pamMKax  y4eOHOTrO  OJKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTH C MCIOIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOMCTB U
1a00paTOPHOTO 000PYIOBAHMS

Pemate pacu€rHble 3aaud C SBHO 3aJaHHON (U3MUYECKON MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PHU3UUECKUE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHLBIC 3aga4u: BBICTPAanBaATh JJOTHYCCKH
HCIIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonb3oBate  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJIOTUH Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpETallid ¥ TpPeJICTaBIeHUs Y4eOHOH U  HayYHO-NOIMYJISIPHON
uHPOpPMALIMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOUYHUKOB, KPHUTHYECKH
aHATM3UPOBAThH MOJTy4aeMyro HH(pOpMaIUio

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUHN

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIpH  OOpallleHHH ¢ NpuOopaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 370POBbS M COOJIOIACHUS
HOPM 5KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COLMAJIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTaHJAPTHBIX CUTYallMsIX, aJIeKBaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B pELICHHUE
paccMarpuBaeMoi poOIEMBI

11 KITIACC

Kon
NpoBEPsIeMOro
pe3yJbTara

11.1

11.2

11.3

HpOBepﬂeMble NnpeaAMETHBIC PE3YyJIbTAaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmasl CpeaIHETro oﬁmero 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (HU3UKU B (GOPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHM, B MPAKTUYECKOW JESITEIBbHOCTH JIOJIEH, ILIEIOCTHOCTh M
€AMHCTBO (PM3NYECKOI KapTUHBI MUpa

Y4uThIBaTh TIpaHUIBl MPUMEHEHHs] M3YYEHHBIX (DU3MYECKHX MOJeNei:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sJepHas MOJENIb aroMa, HYKJIOHHas
MO/JIeIb ATOMHOTO sJIpa MpHU pelIeHNH (PU3NUECKHX 3a]a4

Pacrnio3HaBaTh u3uveckue sBICHUs (MPOLECCHI) U OOBSACHITh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBaHTOBOH (DHM3MKH: 3JIEKTpUYEcKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JICHCTBHS
TOKa, B3aWMO/ICHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAS WHAYKIUS, JCHCTBHE
MarHuTHOTO TIOJS HAa MPOBOJAHHK C TOKOM U JBMOKYIIUICS 3aps,
3JIEKTPOMArHUTHBIE KoJIeOaHust u BOJTHBEI, MPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPAKCHHE, MpEIOMIICHHE, HWHTepdepeHIus,
TU(PaKIUs U MOJIIPU3AIAs CBETa, JUCIEPCUST CBETA, (POTOIICKTPHUUCCKUI
abdekt (PporodddexT), cBeTOBOE AaBICHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  C©CTECTBEHHAas M HCKYCCTBEHHAas
paMoaKTUBHOCTh
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OnuceiBaTh M3yYEHHBIE CBOWMCTBA BEIIECTBA (DJIECKTPUUYECKUE, MArHUTHBIC,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOJAMMOCTh Ppa3IUMYHBIX Cpel) U
JNIEKTPOMArHUTHbIE  SIBJI€HUS  (IIPOLIECCHI), HUCHONB3YS  (U3HUECKUe
BEJIMUMHBI: JIEKTPUYECKUI 3aps], CHIa TOKa, SJIEKTPUUECKOEe HaIpsHKEHUE,
ANIEKTPUYECKOE COMPOTHUBIIEHUE, pa3HOCTh moreHuuanos, JJC, pabora
TOKA, MHAYKIMS MarHUTHOro 1ojs, cuia Awmnepa, cuia JlopeHua,
WHJYKTUBHOCTh KATYILKH, YHEPTUS JIEKTPUUECKOrO0 U MAarHUTHOTO TOJIEH,
NEepuoJl U YacToTa KoJIeOaHWH B KoyeOaTelnbHOM KOHTYpE, 3aps] U CHIla
TOKa B TIPOIECCe TapMOHHYECKHX JIIEKTPOMArHUTHBIX KOJEOAaHUH,
(OKyCHOE pacCTOssHHE U ONTHUYeCKas Cuia JIMH3bI;, [P ONUCAHHUH
MPaBWIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIOJIb3YEMbIX BEIHYUH, HUX
0003Ha4YeHHs] U EAMHMIIBI; YKa3bIBaTh (DOPMYIbI, CBSI3bIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEJIMYUHAMU

11.5

11.6

OnuceIBaTh HN3YUCHHBIC KBAHTOBBLIC ABJICHHA MW IMPOHCCCHI, HCIOJIb3Yysa
q)HSquCKI/IC BCIIMYHHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, JJIMHA BOJIHBI
U YaCcTOTa CBCTA, SHCPTHUA U HMITYJIBC (I)OTOHa, nepuoa 1moJtrypaciazaa,
OHCPIrusa CBsA3HM ATOMHBIX AACP, IIpU OIIMCAHWH IIPABUJIbHO TPAKTOBATbH
(1)1/1314%01(1/1171 CMBICJI UCITIOJIb3YEMbIX BCINYHH, UX 0003HaYEHUS U CAUHUIBI,;
YKa3bIBaATbh (I)OPMYJ'ILI, CBA3BIBAIOIIUC JAHHYIO (I)I/I?»I/I‘IGCKYIO BCJIIMYUHY C
APYyruMu BCIIMUMHAMU, BBIYUCIIATh 3HAUCHUC (1)I/IBI/I‘ICCKOI7I BCIIMYHHBI

AHanu3upoBath (U3NYECKHUE IPOLECCHI U SIBJICHUS, UCIIONIb3Ysl (PU3UUECKUe
3aKOHBl M NPHUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO U
napajiesIbHOTO0 COeAMHEHUs TPOBOIHUKOB, 3akoH Jlxxoynsa — JIeHua, 3akoH
3JIEKTPOMArHUTHOM MHIYKLUH, 3aKOH NPSMOJIMHEHHOIO pacHpOCTpaHEHUs
CBETa, 3aKOHBbI OTPAKEHUSI CBETA, 3aKOHBI NIPEJIOMIIEHUSI CBETA, YpPaBHEHUE
OiHmTeiHa 1 (oTtodddekra, 3aKOH COXPAHEHUS DSHEPruu, 3aKoH
COXPaHEHMsI UMITyJIbCa, 3aKOH COXPAHEHHs JIEKTPUYECKOIo 3apsizia, 3aKOH
COXPaHEHMsI MAacCOBOIO 4YHcla, MOCTynaTel bopa, 3aKOH pajnOaKTHUBHOIO
pacriaza; mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE M YCJIOBHs  (rpaHMIbl,  00JacTm)
IPUMEHUMOCTH

11.7

Onpenenarh  HampaBiI€HUE BEKTOpa HWHAYKIIMM MAarHUTHOTO  TIOJIS
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHiia

11.8

11.9

11.10

Ctpouth U ONUCHIBaTH HM300pak€HUE, CO3aBAEMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30H1

BhINOMHATE AKCHEPUMEHTHI MO HCCIEAOBaHUI0 (DU3MYECKHX SBICHUA U
MIPOLIECCOB C MCMOJB30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; TIPH 3TOM
dbopMynupoBath npodiemy (3aady) U TUNOTE3y Y4eOHOTo SKCIEpPUMEHTA,
coOuparh YCTaHOBKY M3 IMpPENJIOKEHHOT0 000pyI0BaHUS, MPOBOJUTH OMBIT
1 (OpMYITHUPOBATH BBIBOIBI

OcymecTBISITh MpsIMbIE M KOCBEHHBIE WM3MEpPEHUS (PU3NYECKUX BEIHYWH;

Ipu 35TOM BBIGI/IpaTL ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUS U HUCIIOJIB30BATH
HN3BCCTHBIC MCTOIbI OIICHKH II0T" peHIHOCTCﬁ I/I3MepeHI/II71




11.11

HccnenoBaTh 3aBUCUMOCTH (PH3UYECKMX BEIHYUH C HUCIOJIB30BAHUEM
IOPSIMBIX U3MEPEHMI; P 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHPOBAThH
pe3yNbTaThl TMOTYYCHHOH 3aBUCUMOCTH (PU3MYECKMX BEJIWYHH B BHJIE
TabNIuI ¥ rpauKoB, IeJaTh BHIBOJBI 10 Pe3yIbTaTaM HUCCIIEIOBaHUS

11.12

Cobmronats mpaBuia 0€301MacHOTO TPy MPH MPOBEIACHUN UCCIICAOBAHHIA B
paMkKax  y4eOHOrO  OSKCIEPHUMEHTa, y4eOHO-HMCCIIeOBATEIbCKONH U
MPOCKTHOH JEATEIBHOCTH C UCIIOJIh30BAHUEM U3MEPUTEILHBIX YCTPOMCTB H
71a00paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuérHble 3aayM ¢ SBHO 3aJaHHON (PHU3MYECKOW MOJIEINBIO,
UCTIONB3YS (PM3UYECKUE 3aKOHBI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3a/1a4¥ BBIOUPATh (PU3NYECKYIO MOJICIb, BBIACIATh (PHU3UUECKHUE BEIUYUHBI
u (opmynbl, HeoOXOAMMBIC s €€ pelIeHHs, MPOBOJAUTH pPacUEThl |
OILICHUBATh PEATILHOCTH MMOJYYCHHOTO 3HAUCHHS (PH3UUECKON BETTMUMHBI

11.14

Pewats Ka4eCTBECHHBIC 3a/1a4u: BBICTPANBATh JIOTUYECKH
HEIIPOTUBOPEUYUBYIO LETNIOYKY pACCYKICHHMM C ONOpOM Ha H3y4YCHHbIC
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UUECKUE SIBJICHUS

11.15

Hcnonb3oBaTh  HOpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
WHPOPMALIMOHHBIE  TEXHOJOTMH  JUIA  TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpPIpPETallUd U TPEACTaBICHUS Yy4eOHOM U  HAy4YHO-NONYJSpPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3IMYHBIX HMCTOUYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH NOTY4aeMyI0 HH(POPMAIHIO

11.16

11.17

11.18

11.19

OOBSCHATh TPUHLHUIBI JIEUCTBUS MAIIUH, TPUOOPOB U TEXHUUECKHX
YCTPOMCTB; pa3iauyarh yCIOBUS UX 0OE30MaCHOTO HCIOJIL30BAaHUS B
OBCEIHEBHON KU3HU

[TpuBOANTE pPUMEPHI BKJIaZia POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B DPa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOLIET0 MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHH

Hcnonb30BaTh TEOpETHYECKUE 3HAHUS MO (PU3MKE B MMOBCETHEBHON KU3HU
uis  obecriedeHuss Oe30macHOCTH MpU  oOpamieHHMH ¢ npubopamu U
TEXHUYECKUMHU YCTPOMCTBaMU, Ui COXPAaHEHHs 3/10pOBbS M COOJIIOIEHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpezie

PaGorare B rpymnme c BBINOJIHEHWEM PA3JIMYHBIX COLHUAIBHBIX DOJIEH,
IUTaHUPOBaTh PabOTy IPYMIIbI, PALlMOHATIBHO PaCHpeAesaTh 00I3aHHOCTU U
IUIAHUPOBATh JEATEIIBHOCTh B HECTAaHJAPTHBIX CUTYyallUsX, aJ€KBATHO
OLICHMBATh BKJIQJ, KaXIOTO U3 YYaCTHUKOB TpYNIBl B pELICHUE
paccMaTpuBaeMoi MPoOIeMBI

HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITIACC

Kon Koa npoBepsiemoro

IIpoBepsiemble 3JIeMeHTHbI COIEeP:KAHUSA

pasaejia 3JIEMEHTA



OU3NKA 1 METOJAbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

®uszuka — Hayka o npupoae. Hayunbie meTomapbl
[IO3HAHUS OKpY»Karolero Mupa. Ponb akcniepumenTa
U TEOpUHM B Ipollecce IIO3HAHUS TPUPOABI.
DKcriepuMeHT B (pusuke

MonaenupoBanue bu3nIecKux SIBJICHU u
npoueccoB. Hayunble rumnoressl. @Pusuueckue
3aKOHBI W Teopuu. ['paHULIBl NPUMEHUMOCTHU
Gu3HYECKUX 3aKOHOB. [IpUHIUII COOTBETCTBHSL.
Pore u wMecro ¢usuku B (opMupoBaHUH
COBPEMEHHOM  HAyyHOM  KApTUHBI MHUpa, B
MPAKTUYECKOM JICSITEIIbHOCTH JIHOIeH

2.1

MEXAHHUKA
#HHParHH#KIHEMATHUKA

2.1.1

Mexannueckoe — nBukeHue.  OTHOCUTENIBHOCTb
MexaHuueckoro JBmxeHus. Cucrema OTcuérta.
Tpaexropus

2.1.2

2.13

2.14

[Tepememnienne, CKOpocTb (CpeiHsss  CKOPOCTb,
MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepUaIbHON
TOYKH, UX HNPOCKOHWH HA OCH CUCTEMBI KOOpJAWHAT.
CrnosxeHue nepeMeleHU U CI0KEHUE CKOpPOoCcTei

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJMHEUHOE
nBukeHue. ['paduku 3aBUCHUMOCTH  KOOPIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHU
MaTepUaIbHOU TOYKU OT BPEMEHH

CBoOoHOE MajieHne. Y CKOpeHrne cBOOOTHOTO
naJicHust

2.1.5

KpuBonmnuelinoe JIBUYKEHUE. PaBrOMeEpHOE
JBUOKEHUE MATEPUAJIbHOW TOYKU MO OKPYKHOCTH.
VYrioBasi CKOpOCTh, JIMHENHAsT CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENbHOE YCKOPEHUE

2.1.6

TexHu4eckne yCTpOMCTBA: CHUIOMETP, ABUKEHUE
CHapsJ0B, LIEIHBIE U PEMEHHBIE NTepeJadn

[TpakTuyeckue pabotTel. M3MepeHune MrHOBEHHOMN
ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXKITY
MyTSAMH, PO ICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU
IIPU PABHOYCKOPEHHOM JIBUKEHUU C HA4YAJIbHON
CKOpPOCTBIO, paBHOW Hym0. M3ydeHue nBUKECHUSA
HIapyuKa B BSA3KOHM JKUIKOCTH. M3ydeHue NBHKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

2.2

###Par### INTHAMUKA




2.3

2.2.1

IIpunuun orHocutensHocTH ['anmunes. Ilepsbiit
3akoH HprotoHa. IHEepmanbHble CUCTEMBI OTCUETA

222

223

Macca tena. Cuna. [IpuHnun cyneprno3unuu cuil
BTtopoii 3akon HeroToHa 11711 MaTepuaibHON TOUYKHU B

uHeprmanbHoil cucteme otcuéra (MCO). Tpernii
3akoH HpIOTOHA /U1 MaTepHaIbHBIX TOUEK

224

3akoH BceMUpHOTO TsAroreHus. Cuiia TKECTH.
[TepBast kocMHuueckasi CKOpocTh. Bec Tena

225

2.2.6

2.2.7

Cuia ynpyroctu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Ttpenue. Cuia TpeHuUs
CKOJIbKEHUsI U cuiia TpeHus nokos. Koaddunuent
Tpenusi. Cuiia CONpOTUBICHUS MPU JBUKEHUH TeJa
B )KHJIKOCTH HJIU Ta3e

HOCTYHaTeJH)HOC u BpamarcJIibHOC JABHIKCHUC
a0COJIFOTHO TBép,I[OFO TCl1a

228

229

2.2.10

MoMEHT cuibl OTHOCUTEIBHO OCH BpallEHUS.
IIneqo cuibl. YciioBus paBHOBECHS TBEPAOTO TENIA B
HNCO

Texauueckue YCTPOﬁCTBaI IIOAUINITHHUKK, ABUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckne paboTel. UM3ydeHWe  IBUKEHHS
Opycka 10 HAKJIOHHOW TJIOCKOCTH TOJ ACHCTBHEM
HecKoJbKkuX cui. MccienoBaHue 3aBUCUMOCTH CHJI
yIPYrocTH, BO3HUKAIOIUX B JAehopMUpPyEeMOil
NpYXUHE U PE3UHOBOM 00paslie, OT BEJIMYUHBI UX
nepopmanuu. MccnenoBanue ycinoBUN paBHOBECHS
TBEP/OrO Tella, UMEIOIIETO OCh BPALICHUS

##H#Par###3AKOHDBI COXPAHEHIMA B MEXAHUKE

Nmnynbece MaTepUAIbHOMN TOYKH, CHCTEMBI
2.3.1 MaTepHabHBIX TOYEK. IMIyNbe CHIIBI 1 U3MEHEHHUE
UMITyJIbCa Tela
230 3akoH coxpaHenust umiyiabca B MMCO. PeaktuBHOE
e JIBUKECHHE
2.3.3 Pabora cuiibl
234 MOITHOCTE CHIIBI
235 Kunerndeckass »Heprusi MaTepuaIbHOW TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
[TorenuuansHas sHeprus. [loTeHIMaNbHAS YHEPTUS
3.6 yOpyro nedopMUPOBAHHOM MIPYXUHBIL.

[ToTennuanpHas SHEPTHUS Tea BOJIMU3H TOBEPXHOCTH
3eminn



2.3.7

IloTeHunanbHbIE ¥ HEIOTCHIIMAIbHEIC CHIIBI. CBs3b
pa60TBI HCIMOTCHIHUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4JeCKOM OHEpPIrun CHUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYeCKOH SHEPIrun

2.3.8

239

2.3.10

Yupyrue u Heynpyrue CTOJIKHOBEHUS

TexHuueckue  yCTpOHCTBA:  ABM)KEHHE  DaKer,
BOJIOMET, KOTIEp, MPY>KUHHBIA MUCTOJIET

[TpakTrueckue padboThl. 3yueHue CBA3U CKOPOCTEH
Tel Mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYEeCKOi
SHEpPruM Tena

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

3.2

###Par#HH#OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE I0JIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeopuHu. BpoyHOBCKOE JBUKEHUE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS
YacTHI] BEUIECTBA

3.1.2

Mopenu cTpoeHus Ta30B, KXUIKOCTEH M TBEPIBIX
Tell U OOBSACHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEIEH

3.1.3

3.14

3.1.5

Macca MOJIEKYJI. KomnuectBo BEILECTBA.
ITocrossuHass ABoraapo

TemmoBoe  paBHoBecue. Temmeparypa u €€
n3Mmepenue. [lkana remneparyp Llenscus

Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUM HJIECAIBHOIO
rasza

3.1.6

AOcomoTHass Temmeparypa Kak Mepa CpeaHen
KMHETUYECKOM HSHEpPruu  TEIJIOBOIO  JBUKCHUS
yactul rasza. [llkama remneparyp KenbBuHa

3.1.7

3.1.8

VpaBuenne Knaneiipona — MengeneeBa. 3akoH
HaneroHa

I"a3oBble 3ak0HBI. M30mpoLieccsl B HAEaNbHOM ras3e ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEpMa,
u30x0pa, n3obapa

TexHUYEeCKHE yCTPOICTBA: TEPMOMETP, OapOMETp

3.1.10

[TpakTaeckue padoTel. M3mepeHne macchl Bo3ayxa
B KJIacCHOM KomHaTe. VcciaenoBaHWe 3aBHCHMOCTH
MEXIy TMapaMeTpaMy COCTOSHUS Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJIMHAMUMKN



33

3.2.1

TepmonuHamuueckas cucrema. BuyrtpeHHss
SHEPrus TEPMOJANHAMHUYECKOW CUCTEMBI U CHOCOOBI
e€ U3MECHEHUS

322

3.23

324

3.25

3.2.6

KomnyectBo Temnotsl u  paborta. BuyTpenHss
SHEPIUs OJHOATOMHOI'O UAEAIBbHOIO rasa

Bunpl TeIUIoNepe1avuu: TETJIONPOBOIHOCTbD,
KOHBEKIIUS, M3JdydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHas  TemIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeaue

[lepBbiii 3akoH TepMoauHaMUKU. [IpumeHeHne
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K H30IpOLIEccaM.
['padmyeckas uHTepnperanus paboThl raza

TennoBele  MamuHbl.  [IpuHIMOBI ~ IEHCTBUS
TEIJIOBBIX MamuH. IIpeoOpa3oBaHusi JHEPrUu B
TEINIOBBIX MamuHaxX. Koadduiument moae3Horo
nerictBus (nanee — KI1J1) teruoBoit Mammab. [ukon
Kapno u ero KII/]

Bropoit 3akoH TepmoauHamuku. HeoOpatumocTsb
MPOLECCOB B MpupoAe. TemioBble IBUTATEIH.
DKOJIOTHYECKHEe MPOOIEMbI TETNIOIHEPTeTUKH

3.2.7

TexHu4eckue yCcTpoMCTBa: JBUIATENb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIHIIMOHED

3.2.8

[IpakTuueckue pabotel. V3Mepenue yaenbHOI
TEIIOEMKOCTH

##H#Par#H##AT'PEI’ATHBIE COCTOSHUMA BEHLIECBA. ®A30BbIE

INEPEXO/IbI

[TapooOpa3zoBanue W KoHjaeHcaiws. Vcnapenuwe wu

3.3.1 KUIIEHHEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHHS
330 AOCOmI0THAs U OTHOCUTEIIbHAS BJIAXKHOCTh BO3yXa.
o Hacprmennsiii map
Teépnoe Tteno. Kpucrammmueckue u amopgdHbie
3.33 Tena. AHM30TPONUS CBOWCTB KpuCTALIOB. JKuakue
Kkpuctamibl. CoBpeMEeHHbIE MaTepHallbl
334 [InaBneHue m Kpucraumsanus. Y JelbHas TEIuloTa
o riaBneHus. Cyonumarus
3.3.5 YpaBHeHHE TEIIOBOTO OanaHca
TexHuueckue yCTpOMCTBA: TUTPOMETP U
336 MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTHH IMOTyYSHUS

COBPCMCHHBIX MaTCpuraJios, B TOM quCJIC
HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUH




[TpakTuyeckue paboTel. M3MepeHue BIIAXKHOCTH

3.3.7
BO3yXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpuzanus Tell. JJeKTpudeckuid 3apsg. Jsa
BU/JIA AJICKTPUUECKUX 3aPsII0B
4.1.2 [IpoBOHUKH, TUAIEKTPUKHU U TTOTYIPOBOTHUKU
4.1.3 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
414 B3aumoneiictBue 3apsaoB. 3akon Kynona
DneKTpuuecKkoe ToJIE. HanpsoxkéHHOCTh
4.1.5 anekTpuueckoro mois. I[lpuHnun cynepno3unuu.
JIluHuy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OJIS.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
4.1 [IpoBOAHMKH W JOUAJNEKTPUKU B  IOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnektpuyeckas
MIPOHHIIAEMOCTD
OnektpoémkocTh. KonaeHcaTop. DNEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHIEHCATopa. OJHEpPrus 3apsKEHHOTO
KOHJIEHCaTopa
Texanuueckue yCTpOMcTBa: AIIEKTPOCKOII,
419 AIIEKTPOMETD, ANEKTPOCTaTUYECKAS 3aIluTa,
3a3eMJIEHHE  AJIEKTPONpPUOOpPOB,  KOHAEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘-.I.eCKI/IG paboTHI. N3mepenune
ANEKTPOEMKOCTH KOHJEHCATOpa
###Par###ITOCTOSHHBIN DJIEKTPUUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEAX
VYcnosus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 ANIeKTpUYecKoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
493 DIIEKTpUUYECKOE CONIPOTUBJICHHUE. VY nensHOE
4.2 COIIPOTUBJICHHUE BEIIECTBA
424 [locnenoBarenbHOE, MapajyieibHOE, CMEIIAHHOE
COEIMHEHHUE MPOBOJHUKOB
495 Pabora snexTpuueckoro Ttoka. 3akoH Jlxoynas —
Jlenna
4.2.6 MOUIHOCTB 2JEKTPUIECKOTIO TOKA
427 anekTponBkymmas cwia (mamee — DOJIC) wm

BHYTPCHHCC  COIIPOTHUBJIICHUC HCTOYHHUKA  TOKa.



3aKkoH OmMma JUISL MOJHOMN (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe 3ambikanue

4.2.8

429

4.2.10

DJIEKTPOHHAsT TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONpPOTUBJICHHS  METAUIOB  OT
teMriepaTypbl. CBEpXIIPOBOJIUMOCTh
OJeKkTpuyeckuii TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBeHHas U TNpUMeECHas

MPOBOAMMOCTh TMOJYNPOBOAHUKOB. CBoiicTBa p-n
nepexoza. [lomynpoBogHKOBbIE TPUOOPHI

4.2.11

DNEKTPUIECKHIA TOK B ANEKTPOJIUTAX.
DIIEKTPOAUTHYECKAs JUCCOLHAIUS. DIEKTPOIIU3

4.2.12

4.2.13

4.2.14

DJneKTpudYeckuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIBI
CaMOCTOATENIBHOTO pa3psana. Mosuus. [1nazma

TexHu4yeckue yCTpONCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, 3JIEKTPOHArpeBaTelIbHbIC
pubopHI, 3JE€KTPOOCBETUTEIIbHBIE puOopHI,
TEPMOMETP CONPOTHUBJIEHMS, BAKyyMHBIH JHO[,
TEPMUCTOPbI u (oTope3ncTopsl,
[IOJIYTIPOBOJIHUKOBBII 1MOJI, TaJIbBaHUKA

[TpakTuyeckue paboThl. HM3ydueHue CcMeIIaHHOTo
COEZIMHEHUS Pe3UCTOPOB.

U3smepenne DJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KUIACC

Kon Koanposepsiemoro

pasaejia JJIEMEHTA
4

IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHMUS

OJIEKTPOAMMHAMUKA

4.3.1

###PartH#H#MATHUTHOE I[1OJIE. 9JIEKTPOMATHUTHAA MHAYKIUA

ITocTossHHEIE MAarHuThl. B3aumoneiictBue
HOCTOSHHBIX MarHuTOB

4.3
4.3.2

MaruutHoe noje. BeKTop MarHMTHOM WHAYKIWH.
[Ipunnun cynepno3unuu. JIMHMM — MarHUTHOMR
uHayKnuu. KapTuHa TuHUNd MarHUTHOW MHAYKIIMU
IIOJISL IOCTOSIHHBIX MarHUTOB

433

MaruutHO€e noJjie MpoBOAHUKA C TOKOM. KapTuna
JIMHUN TOJ JJIMHHOTO TPSIMOrO MPOBOJHUKA M




3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKU C
TOKOM. OmbiT  Opcrena. BsaumogeiictBue
MIPOBOJTHUKOB C TOKOM

434 Cuna Amnepa, €€ MOAYJb U HallpaBJIEHNE
Cuna JlopeHma, €€ MOIy/lb W HampaBJCHUE.
4.3.5 JBrkeHre 3apsHpKeHHOM 4YacTHUIbI B OJHOPOIHOM
MarHuTHOM noJje. Padota cunbl Jlopenia
4.3.6 SIByieHUE AIEKTPOMArHUTHON MHIYKIIUHA
4.3.7 [ToTok BeKTOpa MarHUTHOM MHAYKLUU
438 OJIC wuHayKnuu. 3aKOH  AJIEKTPOMAarHUTHOU
o uaaykin Papajes
Buxpesoe anexkrpuueckoe nojue. 9J1C uHIyKIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYHNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [TpaBuiio Jlenna
4311 NupyktuBHOCTh. SIBNeHne camouHaykuuu. DJ(C
e CaMOMHTYKIHH
4.3.12 OHeprust MarHUTHOT'O NOJISl KaTyIIKHU ¢ TOKOM
4.3.13 DNEeKTPOMArHuTHOE IOJIe
TexHu4eckue yCTpOHCTBA: ITOCTOSIHHBIE MAarHMTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOIABUTATENb, YCKOPUTEIN
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeUb
[IpakTnueckue paboTbl. M3ydeHne MarHuTHOTrO
MOJIsl KaTyIIKA ¢ TOKOM. MccnenoBanue nencTBus
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
UccnenoBanue  SBICHUS  3JIEKTPOMArHUTHOM
UHIYKIAH
5 KOJIEBAHUA 11 BOJIHBI
#H#HPartHHMEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBOOO/IHBIE KOJIEOAHMS.
5.1.1 [Mapmonnueckne xonebanus. Ilepuon, dacrora,
aMITuTy1a 1 (haza KoneOaHuit
5.1.2 IIpy>xvHHBINA MagsTHUK. MaTeMaTU4eCKUN MasTHUK
VYpaBHeHue rapMOHUYECKUX Kosie0aHui.
5.1 5.1.3 Kunematnueckoen  AMHAMUYECKOE  ONMHCAHUE
K0J1e0aTEeNbHOTO ABMKCHUS
[IpeBpamienne dSHEPrHUM TMPU TAPMOHUUYECKUX
514 koneOaHusx. CBfA3p aMIUIMTYAbl  KoJieOaHMi
o WCXOJHOW BEJIMUMHBI C aMIUTMTYaMU KOJeOaHHi
€€ CKOpPOCTHU U YCKOPEHMUS
5.1.5 KoneGaTenbHbIit KOHTYP. CBobOoHBIE




AIIEKTPOMArHUTHBIC KOJEOAHUS B  WUACATHLHOM
Koje0aTeIbHOM  KOHType. AHAIOTUA — MEXIy
MEXaHUYECKUMU u AIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMmcona

3aKkoH COXpPAaHCHUA OHECPIrun B nacalbHOM
K0JIe0aTeIbHOM KOHTYpE

BeinyxeHHbIE MeXaHUYeCKue KoJsieOaHusl.
Pesonanc. Pe3zonancHas kpuBas. BbIHyXIEeHHBbIE
SJICKTPOMAruHuTHBIC KoJIE0aHusL.

[Tepemennbiii Tok. CUHYCOUIATbHBIA IEPEMEHHbBIN
TOK.

MOH_[HOCTB MNEPpEMCHHOI'O TOKa. AMHJII/ITYI[HOG u
HeﬁCTBYIOIHeC 3HAUYCHHUC CUJIbI TOKA U HAITPSAKCHUA

5.1.10

Tpanchopmarop. [IpousBojacTBo, Tnepenada
norpedeHue ANEKTPUYECKON SHEPIUHU.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIb30BAaHUS AJIEKTPOIHEPTUH B MOBCEIHEBHOM
JKU3HU

5.1.11

5.1.12

TexHuueckue YCTpOKCTBA: ceiicmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

[TpakTuueckue paboThL. Hccnenosanue
3aBHCHMOCTH ME€pHOJIa MAJIbIX KoJeOaHui rpy3a Ha
HUTH OT JUIMHBl HUTH W  MacChl Tpy3a.
HccnenoBanne NEpeMEHHOTO TOKa B LENH U3
MOCJIEZI0BATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYIIKUA U PE3UCTOpa

5.2

#HHParHH#MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIIOBUS
591 pacrnpoCTpaHEHUsI. [Tepuon. Ckopoctb
o pacnpocTpaHeHus U JiIuHa BosHBL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
591 ###Par####  UHreppepeHuns u  audpaxmus
o MEXaHUYECKHUX BOJIH
593 3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BeicoTa
o tona. TemOp 3ByKa
ONEKTPOMarHUTHHIE BOJIHBI. YCIIOBUS W3IIYy4EHHUS
594 AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
o BeKTOpOB E, B 1 v B 21€KTpOMaruuTHOW BOJIHE B
BaKyyMe
595 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPAa’KEHUE,

MMpEJIOMJICHHUC, noJjrsipu3lanusd, pagss (I)p aKIIus,



unTepdepenims. CKOPOCTh  3AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

528

[[Ixkana sneKTpOMarHUTHBIX BOJH. lIpuMmeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[IpuHIIMTIBI ~ paMOCBSI3W W TEJICBUACHUS.
Panuonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKPY’KAIOIIECH CPEeIbI

TexHuueckue YCTpOMCTBA: MY3bIKQJIbHBIC
WHCTPYMEHTHI, YyJIbTPa3ByKOBas JAHArHOCTHKA B
TEXHUKE W MEAWIMHE, paaap, paauonpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-meupb

5.3

##H#Par#H##OIITUKA

5.3.1

5.3.2

[IpssmonuHeitHOe  pacmpocTpaHeHHE CBETa B
oaHopoaHoM cpexe. JIyu cBera

OtpaxeHue cBeTa. 3aKOHbl OTPAKEHHsI CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae
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5.34

5.35

[Ipesnominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOCOIOTHBIN MOKa3aTesb NPeIOMIICHUS

[Tonnoe BHyTpeHHee oTpaxeHue. I[IpeaenbHBbIi
YTOJI OJTHOTO BHYTPEHHETO OTPAKEHUS

I[I/ICHepCI/IH cBeTa. CII0KHBIM cOCTaB OEJI0Ir0 CBETA.

LBet

5.3.6

CoOwuparonue ¥ paccerBaroIIne JTUH3BL. TOHKas
nrH3a. QOKYCHOE PAacCTOSHUE W ONTHYECKas CHIIA
TOHKOM JuH3bl. [locTpoeHune wu300paxeHuil B
coOuparmux U pacceuBaromux auH3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIMUCHHE, TaBaeMO€ JTUH30MU

5.3.7

5.3.8

5.39

5.3.10

IIpenensr IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOJII0IEHUS MaKCHMYyMOB u
MUHUMYMOB B HHTEpP(QEPEHIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuus cBera. JudpakuuoHHass peméTka.
VYcnoBue HaOMIOACHUS TTIaBHBIX MAaKCUMYMOB TPH
MIaJICHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha
TUGPaKIMOHHYIO PEIIETKY

HOJlﬂpI/ISaI_II/I}I CBC€Ta

5.3.11

TexHuueckue YCTpOMCTBA: OYKH, nyma,
¢doroanmnapar, IIPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~ TEJIECKOIl, BOJIOKOHHAs  OITHKA,



TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Tpaktnueckue pabotel. M3mepeHue mokazaTens
53.12 IIPEIOMIICHUSI. UccnenoBanue CBOICTB
o n300pakeHuii B muH3ax. HabnroneHne qucnepeuu

cBeTa
DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH

['panuibt MPUMEHUMOCTH KJIACCUYECKOM
MexaHukH. [locTynaTel TEOpUU OTHOCUTEILHOCTHU:
WHBApHUAHTHOCTh MOJYJSL CKOPOCTHM CBe€Ta B
BaKyyMme, IPUHIIMI OTHOCUTEIBbHOCTH DUHIITEHHA

6.1

6.2 OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
' 3ame]yIeHHe BpEMEHHU U COKpAILEHUE IJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3b  Macchl C DHEpPrUed W  HUMITYJIHCOM
6.4 CBOOOJIHOM YaCTHIIbI. DHEPrUs MOKOs CBOOOJHOMN
YaCTULILI

7.1

KBAHTOBAA ®U3MKA
##HH#PartH#JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka CcBS3M SHEpPruu
7.1.1 ¢oToHAa € €ro 4acToTod. DHEPrusi U HMILYJIbC
dboToHa

OtxkperTre U uccnenoBanue Gorodpdexra. ONbITHI
A.T'. CtoneroBa. 3akoHbI hoTOdPdexTa

VpaBHenue OiHmTeitHa ana  QoTodddekra.

7.1.3
«Kpacnas rpanuna» goroadppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenera

7.1.5 XUMHYECKOE NeHICTBUE CBETA

716 Texunueckue YCTpOMCTBA: ($hOTOdTIEMEHT,
o dboTogatuuk, comHeuHas Oatapesi, CBeTOANO]]

7.2

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopnaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [Inanerapuas
MOJIEJIb aTOMa

IToctynatel bopa. WM3myuenume u morionieHue
($OTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
HEpruu Ha Apyroil. Bunbsl cnektpoB. Cnekrp
YPOBHEN 3HEPTUH aTOMa BOAOPOJa

7.2.2

BonnoBeie cBoiicTBa yactul. Bomnsl ne bpois.
7.2.3 KopnyckynspHo-BosiHOBOM ayanusm. [udpakmus
AJIEKTPOHOB Ha KpUCTaJLIax

7.2.4 CrnoHTaHHO€ U BBIHY)KJIEHHOE  U3JTy4EHHE.




YCTpoiicTBO M MPUHIIMIT PaOOTHI J1a3epa

7.2.5

7.2.6

TexHUUecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIN3
(ciekTpockon), Ja3ep, KBAHTOBBIA KOMITBIOTED

[TpakTHueckue paboTHI. Ha6nronenue
JMHEWYaTOro CIEKTPa

7.3

7.3.1

7.3.2

7.3.3

ATOMHOE A1PO

Mertoabl HaAOJIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

OtkpeiTue pagnoaktuBHOCTU. ONBITE Pesepdopaa
[0 ONpEAENCHUI0 COCTaBa  PATUOAKTUBHOTO
u3nydeHus. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BiausHue paJuoakTUBHOCTH HA JKUBBIE
OpraHU3MBI

OtkpeiTHe npoTOHA U HeWTpoHa. Hyknonnas
mojnenb siapa ['eitsenOepra — lBaneHko. 3apsin
anpa. Maccosoe uncio sapa. M3ortomnst

7.3.4

Anbda-pacnian. OJIEKTPOHHBII M TO3UTPOHHBII
Oera-pacma. [Mamma-uznydenue. 3akoH
paInoaKTUBHOTO pacraaa

7.3.5

7.3.6

OHeprus CBA3M HYKJIOHOB B sifjpe. SnepHble CUIIbL.
HedexT maccsl aapa

Snepuble peakuuu. JleneHne u CUHTE3 SAep

7.3.7

Snepuslii  peaktop.  TepMOsiIEpHBIM  CHHTE3.
[TpoGyieMbl U MEePCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

7.3.8

7.3.9

OneMeHTapHble 4YacTHllbl. OTKpPBITUE IO3UTPOHA.
OyHAaAMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckne yCTpOMCTBA: JIO3UMETp, Kamepa
Bunscona, siaepHsblif peakTop, aToMHas 6omOa

7.3.10

[IpakTnueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro Heba. CosBe3amsi, sipkue 3BE3JBI,
IUTAHETHI, UX BUJIMMOE JBHKEHHE

8.2

Conneynas cucrema. [lmaHeTel 3eMHON TPYIIIBL.
[ImaHeThI-TUTaHTBl U MX CIYTHUKH, KapJIMKOBbBIC
wianeTbl. Manble Testa COJTHEUHOU CUCTEMEI

8.3

8.4

Connme, dorochepa u armochepa. ComHeqHas
AKTUBHOCTH

HcTtounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,




8.6

CBETHMOCTb, panuyc, TeMIiepaTypa, X
B3aUMOCBs3b. [lnarpaMma «CneKTpajgibHbIA KIAcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY IS 3BE3 ] IJaBHOM
IOCJICIOBATCIIBHOCTH

#H##Par###BuyTpennee CTpOCHHE 3BE3/I.

CoBpeMEHHBIC MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bosrrory ContHIa U 3BE€371. DTaIbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyte — nama I'anaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3/, raza
u nueui. Ilomoxenme m aBwxkenue CoiHIa B
["amakTuke. [1nockas u chepruyeckas moacUCTEMbI
I'anakTuku

8.8

Tunsl ramaktuk. PanuoranakTMku W KBas3apbl.
UEpHbie IbIPBI B iApaxX rajlaKTUK

8.9

8.10

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab0ma. Pa3beranue ramaktuk. Bo3pacTt u pagmyc
Bcenennoit, teopuss bosbmoro B3psiBa. Mogaens
«ropsuer BeenenHol». PenukroBoe usinyuenue

MacmrabHas CTPYKTYypa Bcenennoi.
MeraranakTuka. Hepeménneie poOIEeMBI
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHEI'O OBIIIETO OBPA3OBAHUSI

Kon
NMPoBePSIEMOro
TpeOoBaHUA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOII 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero
o01ero oopazoBaHus

ChopmupoBaHHOCTE YMEHUH paclo3HaBaTh (U3NYCCKUE SBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomuMmn (I)I/ISI/I‘-IGCKI/IMI/I INOHATUAMHU H

BCIIMYMHAMHU, XaPaKTCPU3YIOIIIUMU (bl/IBI/I‘leCKI/IC IMpOoICCChI

ChopMupoBaHHOCTh YMEHHI MPUMEHSATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJCKYSIpHOW  (PH3MKM ¥ TEPMOIAMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOW (DM3HMKH ISl aHAIHM3a U OOBSICHCHHUS
SIBJICHUY MUKPOMHUPA, MAKPOMHUPA H METaMUpa, pa3indarh yCIOBHS
(rpanunbl, 00JaCTH) NPUMEHUMOCTH (U3HYECKHX 3aKOHOB,
MOHUMAaTh BCEOOLIMI Xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB |
OTPaHUYEHHOCTH UCTIOJIb30BaHUS YaCTHBIX 3aKOHOB;
aQHAIM3UPOBATh (PU3UYECKHE IMPOILECChI, WCIOIB3Ysl OCHOBHBIE

ITOJIOKCHU S, 3aKOHBI U 3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS PA3IMYaTh YCJIOBHS MPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTb YMEHHs pellaTh pacyéTHbIE 3a/laud C SIBHO
3aJJaHHON M HESBHO 3a/JlaHHOW (IM3MYECKOH MOJenbplo: Ha
OCHOBAaHUM aHaju3a YCJIOBUSA BbIOMpaTh (PU3MUECKHE MOJEIH,
oTBevarole TpeOOBaHUAM 3a/la4uk, IPUMEHATh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH U  TOCTYyJaThl (PU3MUECKUX TEOpUH  IpH
UCIIOJIb30BAaHUM  MAaTe€MaTHMYECKUX METOJNOB pELICHUS 3ajady,
MPOBOAUTh pPacy€Tbl HAa OCHOBAHWM MMEIOIIMXCS  JaHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI PEIIEHUS C

y‘IéTOM MOJIYUYCHHBIX PE3YJILTATOB

Pemarp kadecTBeHHbIE 3ajauM, TPeOYyIOIIME MPUMEHEHUs 3HaHUU
W3 pa3HBIX pa3JelioB IMIKOJIBHOTO Kypca (U3MKH, a TaKxke
WHTETpaly 3HAHUU U3 JAPYrUX MPEAMETOB €CTECTBEHHOHAYYHOTO
[MKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYKICHUN C OMOPOH

Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (1)H31/I‘-I€CKI/IG SIBJICHUA

BJ'Ia)IeHI/Ie OCHOBHBIMHU METOJaMU HAay4YHOI'O IIO3HAaHUA,



UCIIOJIb3YeMBbIMU B (DU3MKE: TPOBOAUTH NPSAMBIE M KOCBEHHBIC
n3MepeHns (U3NYECKUX BEJIMYHMH, BBIOMpAs ONTUMAIbHBIA CIOCO0
U3MEPeHHs W HCIOJB3ysS  HM3BECTHBIE  METOJbl  OLCHKH
IIOIPELIHOCTEN U3MEPEHHUI, IIPOBOJUTH UCCIIEJOBAHUE
3aBUCHMOCTEH (PU3MYECKUX BEIMYHH C HMCIIOJIb30BAHHEM HPSMBIX
U3MEpPEHHUH, OOBSACHATH IIOJNIyYCHHBIE PE3YJIbTaThl, MCIIOIb3Ys
¢u3nuecKkne TEOpUH, 3aKOHBI W TIOHATHS, W JIeJIaTh BBIBOJBI;
coOmogath mpaBwia 0e30macHOro Tpyda IpH  IPOBEICHUH
WCCIICIOBAaHU B paMKax y4eOHOro SKCIepUMEHTa M Yy4eOHO-
HCCIIEIOBATEIbCKON /IEATEIBHOCTH C HMCHOJIb30BaHUEM IH(POBBIX

HM3MEpUTENBHBIX YCTPOMUCTB U 1a00paTOpPHOTO 000PYyI0BaHUS

ChopmupoBaHHOCTh YMEHUH  aHaJIM3UpPOBaTh U  OLIGHUBATH
MOCJIEACTBUS  OBITOBOM M  IMPOW3BOJCTBEHHOW JIEATEIBHOCTH
YeNIOBEKa, CBSI3aHHON ¢ (DM3MYECKMMH TPOIECCAMH, C TTO3HIIHA
9KOJIOTUYECKON OE€30IMMacHOCTH; MPEACTaBICHUN O pPaIlMOHAILHOM
[PUPOJIONOIb30BaHNUU, a TaKKe pa3yMHOM HCIOJIb30BAaHUU
JOCTMKEHUN HAyKM W TEXHOJOTMWA Il JAJbHEHIIEro pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnageHne pa3IUYHBIMH crocobamMu paboTel ¢ HMHPOpMALUEH
(GU3NYECKOTO CONEp)KaHHMsI C HCIOJIB30BAaHUEM COBPEMEHHBIX
MH(QOPMAIIMOHHBIX TEXHOJOTHI; Pa3BUTHE YMEHUH KPUTHYECKOTO

aHalln3a 1 OUCHKH JOCTOBCPHOCTH nonyqaeMoﬁ I/IH(bOpMaI_H/II/I

ChopmupoBaHHOCTh YMEHUH MPUMEHATH OCHOBOIMOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATUSA, TEOPUM U 3aKOHBI JUIS aHAIM3a M
00BbsACHEHUS (PU3UYECKUX MTPOIIECCOB, MPOUCXOIANTUX Ha 3BE3aX, B
3BE3AHBIX CHUCTEMAaX, B MEKIaJaKTUYECKOW Cpele; IBUKEHUS

HeOECHBIX TEJI, DBOIOLUH 3BE€311 M Beenennon

HEPEYEHDB 3JIEMEHTOB COJAEPKAHUA, ITPOBEPAEMbIX HA

EI'D 11O ®DU3UKE

Kon
Kon .

pa3neaa/ IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
3JIeMEHTA

TEMbI

1 MEXAHHUKA
1.1 KNUHEMATUKA
11 Mexauunueckoe JIBUKEHUE. OTHOCHUTENBHOCTD
o MeXaHU4eCKOoro ABMKeHus. Cucrema orcyéra




1.1.2

1.1.3

MarepuanbHasi TOUKa.

E& paryc-BeKTop:
Flt)=(xlz) (2 ) =(2)),

TpaeKTopIIs,

IepEMEIICHIIC!
AF =7(t,)—F(t,) =7 -7, =
—(Av Ay, A, T

yTE.
CrnoxeHIle IlepeMeleHHIT:

Ay =4, +47

CkopocTb MaTepUaIbHOU TOUKHU:

-y

—7=(1,.0,.0.).

v, =—L =X,. aHaJOIMYHO v, =Y/, U.=Z/
r+0
CIoxKeHIe CKOPOCTEll: &, =0, + 0, -
Brrunciienne nepeMeneHus U myTu MaTepuaibHOM
TOYKH MPU NPSIMOJIMHENHOM JIBUKEHUU BJIOJIb OCH X I10

rpaduKy 3aBUCUMOCTH Vx(t)

1.1.4

. . Ao
YCKDPEHIIE MaTepHaldEHOI TOYKIL a = —L =
t—0

At

a. =

Au F s
. =—| =(v,),". aHamor4HoO a, = (v, )'. a.=(u
Mlyy A




1.1.5

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

x(t) = xg + vyut

x(1)

ox

Uy (t) — vo, = const

0

Ox

const




PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKCHUE!

¥

x(t)=x,+u, t+

v (t)=uvu, +at

1.1.6 a. = const

vy, — v, =24, (x,—x,)

HPII IBILKEHINI B OJTHOM HAIIPABIEHII IIVIE S = ﬂ

CBoOojHOE mazieHne. Y CKopeHrne CBOOOTHOTO TIaICHUS.
Vi lé U,
Yo ¢
o x X

JIBrokeHue Tea, OpOIIeHHOTO MO YIIIOM 0 K TOPU30HTY:
[.r{f} =X, +U,f=x +tU,cosa-f

1.1.7 _:I.'{if}=J'ﬂ+UC,J.I+%rJ=J'C,+UC,Siﬂ&-f—%l

v (t)=uv, =uv,cosa

v (f)=v, +gr=y,sino— g

g.=0
g, =—g= const




1.1.8

KpuBonuneiinoe nBmxeHue. [[BrokeHne MaTepualibHOM
TOYKH IO OKPY>KHOCTH.
VYrnoBas U TuHEHHas CKOPOCTb TOYKH:

v = wR

R

[Ipu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPY>KHOCTH

_2n_2
w = T = TV

2w

270

. LleHTpOCTpEMUTENBHOE YCKOPEHHE TOUKU:

— — ,\2
e = — = w°R

nc




R

. ITonHoe YCKOPEHUC MaTepHaanoﬁ TOYKHN

Teépaoe Teno. [loctynarenbHoOE U BpalaTeabHOE

1.1.9
JIBH>KEHUE TBEPIOTO Tejla
1.2 JAMHAMUKA
191 HNuepumaneubie  cucremsl  orcu€ra. [lepBeiii  3aK0H
o Herorona. IIpuHnnn otHocutensHOCTH ['anmunes
Macca tena. IITIOTHOCTE BeliecTBa:
m
P=y
p
1.2.2
|%




1.2.3

Cua. [TpyHIMI CyNepro3uLvK CUJL:

- - -

FpaBHOLLeﬁCTB = F1 + F2+- "

PpaBHOJEHCTB




+
Bropoii 3akoH Hprorona: mius MarepuanbHOM TOYKH B
HnCco
Fi, = ma,
F
1
1.2.4 m
a
1
Ap = FAt
A
p




1.2.5

At
npu
F = const
F
const
-
F12 Fy,

Tpertnii 3akoH HproTOHA 17151 MaTepUANIbHBIX TOYEK:

-

Fip = —Fp
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1.2.6

3akoH BCCMHUPHOI'0 TATOTCHHA: CHJIBI

MEK/1y TOUEUHBIMU MaCCAMU PaBHbI
mim,

F=6—5

IMPUTAKCHHUA




Cuna tsxectu. LlenTp TsxecTu Tenna. 3aBUCUMOCTb CUITBI

TSIPKECTH OT BBICOTHI h Hal MMOBCPXHOCTHIO IUIAHCTHI

panuycom RO:
_ GMm
" Ry +hy?

mg

(R
0

+
h)
2
GMm

Cuna ynpyroctu. 3akoH ['yka:

127 p




—kx

Cuna tpenus. Cyxoe TpeHHUE.

Cuia TPCHUSA CKOJILXKCHUA:

Fp = uN
F
™
UN
1.2.8
Cuna TpeHus oKos:
Ep < pN
F
™
<
UN
Koaddunuent tpenus
JaBaeHue:
N
p= 5
1.2.9




1.3

CTATHUKA

1.3.1

1.3.2

—

F
MoMEHT CUJIbl OTHOCHUTEIILHO OCH BpalllCHUA

[M| = Fl, rae | — mie4o cuisl

>

F

OTHOCHUTEIIbHO  OCH, mpoxondmeid uepe3 Touky O
MEPIEHIUKYISIPHO PUCYHKY
enTp macc Tena. LleHTp Macc cuCTEMbI MaTEpHATBHBIX

TOYCK:

- -

myr + myry+...

T,
M my + my+...




.M.




B o1HOpOAHOM TTOJIE TSAXKECTH

(g = const)

const)
IIEHTP Macc TeJla COBIMAIAET C €0 IIEHTPOM TSHKECTH

1.3.3

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M;+M, +...=0
\[FI +Fy+...=0




#H#HPar##
3akoH ITackang

#1.3.4
JaBnenwne B )xuakocTH, mokosiieics B UCO:
p =po + pgh
p
#H##Par#ttt | D
#1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH

HHHPar#H Apx
#1.3.6




BBITCCH

€CJIM TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

Apx

j24%4

BBITECH

VcnoBue ninaBaHus TSI

1.4

3AKOHbI COXPAHEHN A B MEXAHUKE

H#H#Par##
#1.4.1

NMnynbc MmaTepuanbHON TOUKHU:

p=mv




H#H#H#Par##
#1.4.2

Nmnynsc cuctemsl Ted:

P =D +p2+




3aKOH U3MCHCHUS U COXpPAaHCHUSA UMITYJIbCA:

B 1CO

- -

Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHeHIHAt+' i

A
p
A(
P
##Par## I
#1.4.3
+




1 BHEITH

At

2BHENH

At

B CO , ecitm

Ap = A(py +pat...

A(




, €CITH

d -

FlBHeLuH + FZBHELHH+- ..=0

1 BHEIITH




HH#Par##
#1.4.4

1.4.5

2BHENH

PeakTuBHOE NBUKEHUE

F
‘ﬁﬂf}(x‘

PaGora cuiibl Ha MaIoM NEepEeMCIICHUN:

‘{:|P:|-|ﬂf'|-c05 a=F, -Ax

.(?
D

MonHOCTE CHIIBL:
€CJIM 3a BpeMs

At

At
pa60Ta CHJIbI UBMCHACTCA HA , TO MOIIIHOCTD CHJIBI




1.4.6

Kunernueckas 3Heprusi MaTepuagbHON TOUKH:

mv?  p?

EKHH =

2 2m

KHH

my

2m




3aK0H U3MEHEHUS KHHETHYECKON OHCPIur CUCTEMBI

MatepuanbHblix Touek: B UCO AEkun = A1 + A2 + ...



1.4.7

[TorenmmansHas 3HEprus:
JJIA IIOTCHOUAJIBHBIX CHUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

lnoTeHI

210TeHIl

AE

MOTEHI]

IloTenumanpHas OHEPTHUA MaTepHaHLHOﬁ TOYKHU B
OOHOPOJHOM ITI0JIC TAKECTHU:

EHOTeHu = mgh

MOTEHI]




mgh

[TorennmanpHast SHEPTHs YIPYro AeHOpMUPOBAHHOTO

Tena:
kx?
EHOTeHu = 2
E
TIOTCHIL
2
kx

1.4.8

3aKOH M3MEHCHUS U COXpPAaHCHUA MEXaHUYIEeCKOMH

JHEPIHU:
Eiex = B + Emre:—m,

B IICO AE,;ex = Ascex HENOTeHLL. CEs
B IICO AE,;x = 0. eCIH Agcex senorenu cax = 0




1.5

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

1.5.1

lapmonnveckne KoneOaHMS MaTepPHAIbHOW  TOYKH.
Ammumatyna u  (asa  konebanmit. KunemaTtuueckoe
OITCaHUE:
x(f) = Asin( ot +o, )
v(0=x/,
a(d=(v ), =—a'xt) =a +a'x=0,
TJIE X - CMEIIEHHE U3 PaBHOBECHSI.

JInHamuyeckoe onucaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
maw
2
. 9TO 3HAYHUT, YTO
F, = —kx




—kx.

DHepreTuyeckoe  omucaHue  (3aKOH  COXPaHEHHUSA

MEXaHUYECKON IHEPTUN):

”HJrE_”E{m_M _

2 2 2 2

CBs3b aMILTUTY/ABI KOJICOAHUN CMEILEHHS] MaTepHaIbHON
TOYKH C aMIUIMTYAaMU KojieOaHuN e€ CKOpOCTH u

YCKOPEHUSL:

U =04, @ =4

ITepnona u yacTora KosleOaHUA:

2 1
® vV
[Tepuon MaJIbIX CBOOOIHBIX KoJieOanuii

MaATEMAaTUYCCKOIro MassiTHHUKA:

1.5.2 i
T=2n|—
g
[lepuon cBOGOHBIX KOJI€OaHUH NPYKUHHOI'O MasiTHUKA!
m
T=2n|]—
k
153 Boinyxaennsie konebanus. Pezonanc. Pe3onaHcHas
KpHuBas
Ilonepeunsle u  mpomonbHble  BOJHBL.  CKOpPOCTH
pacupocTpaHEeHNs U JJIMHA BOJIHEI:
v
A=vT =—
v
1.5.4




2.1

1.5.5

WuTepdepennms u audpaxius BOIH

3Byk. CKOpOCTbH 3ByKa

MOJIEKYJISIPHAS ®U3UKA. TEPMOJJMHAMUKA
MOJIEKVYIJISIPHAS ®U3UKA

2.1.1

Mopenu CTpOeHHsI Ta30B, JKUAKOCTEH W TBEPIABIX TEIl.
[lycts TepMonnHaMuyeckasi cuctema (Tej0) COCTOUT U3

N oauHaKoBbIX MOJIEKY. Toraa KoJn4ecTBO BELECTBA
N m
vV=—=—
Ny



IS

—4uca0 ABOrajapo, m — Macca CUCTEMBI (Tena),
U

u
— MOJIIpHas Macca BELeCTBa

2.1.2 TeroBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopelicTBue 4yacTHIL BellecTBa

2.1.4 Huddysus. bBpoyHoBckoe nBUKEHHE

2.1.5 Monenb uneansHoro rasa 8 MKT
CBsi3b MEXAy JOaBICHUEM W CPEAHEN KUHETHUYECKOU
SHEPTHEW  MOCTYMAaTeNbHOTO  TEIJIOBOTO  JIBFKCHHS
MOJIEKYJ UJIeATbHOTO Ta3a (ocHoBHOe ypaBHeHne MKT):

2.1.6

1 2 (me?) 2 —
pP=-mav =—71-| — =—T1-E
340 3

2 T




rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
"y
n
Vv
N
- KOHIICHTPALIHS MOJIEKYJI
2.1.7 Ab6comtotHas Temnepatypa: T =t +273K

CBs13b TEMIICPATypbl T'a3a CO cpez[HefI KUHETHYCCKOH

3H€pFI/IeI71 IMOCTYHATCJIBbHOI'0 TCIIOBOTO JABHMIKCHUSA €TI0

MOJICKYII:
2.1.8 7 2
Epoce - 3 kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10 Mogenp uaeaibHOIo ra3a B TCPMOANHAMUKE:




VpaeHeHHe MeHemeeBa — KinaneHpoHa
BrpakeHHe 114 BHyTpeHHEH SHepTHH
VpapHeHe MeHueneeBa — KiameiipoHa (IIpHM
3AIIICI):
pRT

pV="_RT =vRT =NkT, p=P"2
L K

BHPE.}KEHIIE A BH}’TpEHHEﬁ SHEPII OOHOATOME

raza ([IpIIMeHIIMEle (DOPMEI 3aIIICH):

U=3vRT =3 NkT =2 RT =ve T =2 p¥
2 2 2 2

2.1.11

3akoH JlanbToHa A AABIIEHUS CMECU Pa3pEKEHHBIX

Ia30B:

p=p+p+..




2.1.12

W3ompouieccel B pa3peKEHHOM ra3e C IMOCTOSHHBIM
quciaoM Moyiekyl N (C TMOCTOSHHBIM KOJUYECTBOM
BEIIIECTBA V):

m3orepMma (T = const): pV = const

nzoxopa (V = const):

p
fp— t
T = cons

T

p

const

uzobapa (p = const):
v = t
T = cons




2.1.13

2.1.14

const

I'padmdeckoe npencrapienue n3onporueccoB Ha pV-, pT- u
VT- quarpamMmax.

OO0BEIMHEHHBIH Ta30BbIA 3aK0H:

pV .
T = cons

pV

const

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCLIH_IeHHBIe N HCHACBIIICHHBIC IIAaphbI. KauectBennas
3aBUCUMOCTDh IINIOTHOCTH MW JaBJICHUSA HACBIIICHHOI'O
Imapa OT TEMIICPATYpPhbl, UX HC3ABUCUMOCTL OT 00BEMa

HACBIIIEHHOTO Mapa
BiaxxHoCTh BO3IYXA.
OTtHOocuTENnbHAS BIAXKHOCTB!

¢ _ Pnapa (T) _ Prapa (T)
Puaceimnapa (T) Praceimnapa (T)




P

HachlILapa

(M

napa

(M)

p

HachIIIIapa

)

mapa

(1




2.2

2.1.15

2.1.16

N3menenue arperaTHbixX COCTOSIHUH BEIIECTBA:
WCIIapeHue U KOHJEHCAIsl, KUTICHUE KUJIKOCTH
W3meneHne  arperaTHbIX  COCTOSIHUM — BEIECTBA:

IJIaBJICHUEC U KPpUCTAJIJIM3alHA

2.1.17

221
22.2

223

224

225

2.2.6

[IpeobpazoBanue YHEPTUU B Pa30BBIX MEPEX0ax
TEPMOANHAMUKA

TernoBoe paBHOBECHE U TEMIIEpaTypa
Bnytpennss sHeprus

Temmonepenaua kak crocod HM3MEHEHHsS] BHYTPCHHEH
sHepruM 0e3  coBepuieHUs paboTel.  KoHBekus,
TEIJIONPOBOIHOCTb, U3JTYYCHUE

KonmuecTBO TEMIOTHI.

Y aenbHas TEIIOEMKOCTD BEIISCTBA C:

Q = cmAT

cmAT

VY nenbHas TerioTa napoodpazoBanus L: Q = Lm.
VY enpHas TemioTa rmiaaBiaeHus A: Q = Am.
VY nenwpHas Te0Ta CropaHus Tommsa q: Q = gm

DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV

PAV

Brruucnenne pabotel mo rpaduky mpormecca Ha pV-

AuarpaMmme

227

[IepBrlii 3aKOH TEPMOANHAMUKH :

Q12 =AU;; + Aqp = (U — Uy) + Ag,




12

AU

12

12

w

12




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

12

12

w

AU




12

Bropoii  3akoH  TepmomuHamuku.  HeoOparumbie

2.2.8
MPOLECCHI
[Tpuniune! gerictBus TemaoBbix MamuH. KIT/:
Maxkcumanbnoe 3nauenue KI1. Iukn Kapno:
Too T T
2.2.10 Mmax =My, = —————— =12
T, Earp T, Harp
YpaBHEHHE TEIIOBOTO OajlaHca:
Q1 + Qz + Q3+: 0
1
+
2.2.11




SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpuzanusi Tel U €€ MPOSIBICHUS. DIEKTPUUYECKUN
3apsf. JBa Buza 3apsaaa. D1eMEeHTapHbIN IEKTPUIECKUI

3aps. 3aKoH COXpPAaHCHH:A JICKTPHUICCKOI'O 3apsaaa

3.1.2

Bsaumoperictaue 3apsnoB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C ANDIEKTPUUECKON

MMPOHUIACMOCTBIO

1 _|"'.5"1|"l'_5"1

F — k |q1 | ) |1q2 — L
X 4neg, i

3.1.3

Dnektpuueckoe noje. Ero neiictBue Ha 3JIE€KTpUUYECKUE
3apsabl

Hanpsok€HHOCTD 37€KTPUUECKOTo MOJIS:

) F

qnpoGHin/i




TIPOOHBIH

[Tone Toueunoro 3apsna:

q
ET:kT_Z




OOHOPOJHOC II0JIC:

-

E = const.

const.

KapTunbl 1uHUN HaNpsHKEHHOCTH ATUX TTOJICH

3.1.5

IToTeHIIManbHOCTD AMEKTPOCTATUYECKOTO MOJIS.
Pa3zHocTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(¢P1 — ¢2) = —qAp = qU.

12

q(¢




qU.

[ToTenumanpHas 3HEpPrus 3apsiia B SJIEKTPOCTATHYECKOM

T10JIC:
W =q¢
w
qé
A=—AW
A
AW

HOTGHHI/I&H QJICKTPOCTATUICCKOT'O ITOJIA:

¢_ﬂ
T q




3.1.6

CBs3b Haprl}KéHHOCTI/I II0JIA W PAa3SHOCTHU ITOTCHIHAJIOB

JUIsL OTHOPOJHOTO AnekTpocTrarnyeckoro nomst: U = Ed

[IpuHUMI cynepno3uuy JIEKTPUUECKUX MOJIEH:

E:E1+E2+...,¢ :¢1+¢2+...




IIpoBOIHUKY B 3JE€KTPOCTATHUECKOM IIOJI€.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

3.1.7

0
, BHyTPH ¥ Ha IOBEPXHOCTH IIPOBOJHUKA (@ = const

318 JusnexTpuku B ANEKTPOCTATUYECKOM noJe.
JusnexTpuyeckasi IPOHUIIAEMOCTD BEILIECTBA €

KOHI[GHC&TOp . 3J'ICKTpOéMKOCTB KOHACHCATOpa:

c=1

3.1.9 u




3H6KTpOéMKOCTB IIJIOCKOI'0O KOHACH CATOpa:

£€0S

d

&€

eC




3.1.10

HapaJIJIeJIBHOG COCAMHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = UZ :""Cl'[apaJIJ]_Cl-l-CZ-'-'"

S




mapant

IlocnemoBaTeabHOE COCIUMHCHIE KOHACHCATOPOB:

U=Ui+U;....q1=q; =... =—+—+..




nocin




3.1.11

DHeprus 3apsKEHHOr0 KOHEHCATopa:
_qu _CcU*  ¢?
€2 2 2C




qU

cU

2C




3.2

3.2.1

3AKOHBI ITOCTOAHHOTI'O TOKA

Cwuia Toka:

ITocTosuuemi TOoK: I = const

Jns mocrosiHHOTO TOKA = It

322

323

324

VYcnoBus cymecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OZIC E

3axon Oma 1 yyacTKa Lenu:
U

I=—
R

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCHUMOCTH
CONPOTHUBIIEHUS OJHOPOJAHOTO TPOBOJHUKA OT €ro

JUJIMHBI U CeYEHUS. Y ASTIbHOE COIIPOTUBJICHUEC BCIICCTBA.

l




325

3.2.6

Ucrounuku Toka. 3/]C uctouyHmka Toka:

ACTOpOHHPlXCPUI

E =
q

A

CTOPOHHUXCHJT

BryTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3akon Oma ISl TIONHOM (3aMKHYTOW) SJIEKTPUUYECKOM

uenu: E = IR + Ir, oTkyna




3.2.7

[TapannensHoe coeMHEHNE TPOBOAHHUKOB:
I=I1+12+...,U1=02=...,
1 1 1

=—+—++..
Rnapa}m Ry R,

napaut




HOCJ‘IG,Z[OBaTeJ'IBHoe COCIMHCHUC HpOBOI[HI/IKOB:
U=U1+02+.., 11=12=..,
Rl‘IOCJI = Rl + R2+. "

T1oCII




+

R
2
+
Pa6ota snexrpuueckoro toka: A = [Ut.
3akon Jxoynsa — Jlenma:

Q = IRt

Q

1

3.2.8 )

Rt

Ha pesucrope

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




329

3.2.10

MOIIHOCTH QJICKTPHUYICECKOI'O TOKA:

Ad .
p=_" = JU
TernmoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=I'R=—2=IU
R
MommHoCTh UICTOYHHKA TOKA!
Ad
CT. CHOL —
PE = =FEI
At

CBOOOJIHBIE HOCHUTENIM JJIEKTPUUYECKUX  3apsjioB




MPOBOJHHUKAX. MeEXaHU3Mbl TIPOBOJUMOCTH TBEPIBIX
METaJUIOB, PACTBOPOB M PACILIABOB 3JIEKTPOIUTOB, Ta30B.

[TonynpoBoanuku. [1oynpoBOgHUKOBBIN A0

33

MAT'HUTHOE IT1OJIE

3.3.1

Mexanndeckoe B3aUMOACUCTBHE MarHuTOB. MaruutHoe
nojne. Bekrop wmarHuTtHOM —uwHAYKUMH. [IpuHIMD

CYINEPIIO3UIIMY MarHUTHBIX MOJIEH:

- - -

B = Bl +Bz+...

JInaun WHAYKIOUNU MAar"tuTHOI'O IIOJIA. KapTI/IHa JIMHUN




3.3.2

UHAYKOUHA MAargsuTHOI'O IOJIA II0JIOCOBOT'O u

HOI[KOB006pa3HOFO IIOCTOAHHBIX MAarHuTOB

OmneIT Opcrena. MarHuTHoOe 10Ji€ MPOBOJHUKA C TOKOM.
KapTtuHa nuHUil MHAYKIMK MarHUTHOTO IOJIA JJIMHHOTO
[PSIMOTO0 NPOBOJHUKA U 3aMKHYTOI'O  KOJIBLEBOTO

IIpOBOAHHUKA, KATYIIKHU C TOKOM

333

Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYNHA:

F, = IBlsina

IBlsinao.
, TJIe 0L — YTOJI MEX/Iy HalpaBJICHUEM ITPOBOIHUKA U
BEKTOPOM

1

3.3.4

Cuna HopeHua, eé HAITpaBJICHUC U BCIIMUMWHA:

Fnop =l q | vBsina

Jlop



34

| gl vBsina
i€ 0. — YToJl MEX]ly BEeKTOpaMu

>

v

I[BI/I)KCHI/IG SapH)KeHHOﬁ JaCTULBI B
MarouTHOM II0JIC

OJIEKTPOMATHUTHAA MH/IY KA

OJIHOPOJTHOM

34.1

ITotok BCKTOpa MardHuTHOM WHAYKIHUU:

® = B,S = BScosa

BScosa
B

i
4
G2




342

343

344

SBnenue anekrpomMarnuTHON HAYKIMU. IC nnaykuu

3aKoH 371eKTpoMaruuTHoi nuaykun dapanes:

AD
E :_E :—(I:l'}
Af—A)

B

N ul"
\& v, N
é !

OJ1C uHAYKIMH B IPSIMOM MPOBOAHUKE JUTMHOM 1,

ABMIKYLIEMCS CO CKOPOCTBIO

v

)

)

B OJTHOPOJIHOM MarHMTHOM TMoJje B:




| E; |I= Blvcosa

Blvcosa

, TJI€ 0. — YyTOJI MEX1y BEKTOpoM B 1 Hopmaibio

+

K IINIOCKOCTH, B KOTOpOI\/’I JIEXKAT BEKTOPBI

-
>

lnv

; €CITH




TO

Blv

+

| E; |= Blv

345

[TpaBuno Jlenna




3.4.6

3.4.7

NHAYKTUBHOCTD:

L= O
Y
L
1
()
,umm O = LI
Camounnykuus. IC caMOMHAYKITNH:

Al
E =— EL =—1II'
AF—50

3Hepr1/1;1 MAarauMTHOI'O ITOJIAI KaTylIKU € TOKOM:
LI?

W=

LI




3.5

OJIEKTPOMAT'HUTHBLIE KOJIEGAHIMA 1 BOJIHbI

3.5.1

KonebarenbHblit KOHTYD. CBoboxHbIe
ANIEKTPOMAarHUTHBIC KoneOaHus B U/IealIbHOM

KOJIeOaTeIbHOM KOHTYPE:
[q[ I) =qmsin(mt+ q}ﬂ)

]I(ﬂ =g, =, cos( ot +@y) =1 cos(ct +q,)

®opmyia TomcoHa:

T = 2nVLC
T
2
LC
, OTKyJ1a
2T 1
w=—=—
T LC




352

353

2w

LC

CBs13p aMIUIMTY/BI 3apsifia KOHJIEHCATOpa C aMILTUTYI0M
CHJIBI TOKa TIpPU CBOOOJHBIX  BJIEKTPOMATrHUTHBIX
KoJIEOaHUAX B UJI€ATBHOM KOJI€0aTEIbHOM KOHTYpE:
gma:r. =

L)

3aKkoH COXpPaHCHUA OHCPIrun B nacaJbHOM

KoJIe0aTeIbHOM KOHTYpC:

BriHyX1€eHHBIE 3JIEKTPOMAarHUTHBIE KoJIeOaHusI.




3.6

Pe3onanc

ITepemennbiii  TOK. IIpomsBonacTBO, Tepenaya u

noTpe0IeHne IEKTPUIECKON SHEPTHU

24 cut Lr* _cul_ LI’
+ = =T = =X — const.
2 2 2 2
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpHEHTALUsI BEKTOPOB B 3JICKTPOMAarHUTHOW BOJIHE B
BaKyyMme:
E1Blc
E
1
3.5.5
B
1
C
356 [IIxamna JJIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
36,1 [IpsimonHENHOE pacIpOCTpaHEHUE CBETA B OJTHOPOJAHOMN
cpene. Toueunslit uctouHuk. JIyd cera
3aKOHBI OTpaKeHUs CBETA.
3.6.2

a=p



ol

Ve eeed

3.6.3

3.6.4

[TocTpoenne n300paskeHui B IUIOCKOM 3epKaJie

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomnenue ceera:

nysina = n,sinf.

sina

sinp.

AOGCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:

c
Nasc = ;

abc




OTHOCUTENBHBIN MTOKA3ATENb HPETOMIICHUS:
n, M

L)

nOTH

OTH




Xon myuelt B Ipu3Me.
V1=Va. Ml =Thi;
CooTHOIIEHNE YacTOT U COOTHOIIEHUE JJIMH BOJIH IIPH

nepexoac MOHOXPOMATHUUYCCKOr'o CBCTa 4YCPE3 TI'paHULY

pazzena AByX ONTHYECKUX CPE:

n,<n, n,

3.6.5

[TonHOE BHYTpEHHEE OTpaKEHHE.

[IpenenbHBIN yroy MOJIHOTO BHYTPEHHETO OTPAKEHUS:

. 1 ny
Sinay, = =—
Norn nq




Sino.




3.6.6

3.6.7

Colwuparonue ¥ paccerBaronue JMH3bI. TOHKas JIMH3A.

@DOKyCHOE pacCTOSTHUE U ONTHYECKas Cujia TOHKOU

JIUH3BI:
D= 1
F
D
F
1
®opmyiia TOHKOH JIMH3bI:
1 4 1 1
d f F




VBenuuenue, JaBacMoe JIMH30M:

h |fl
P="="a




3.6.8

d T

A

F\ h
f

R

B ciIydac pacceI/IBanmeﬁ JIMH3BI:

1
D F=-0,
0= DO







Xon nyya, MPOLIEAIIErO JHUH3Y I0J IPOU3BOJIBHBIM
yriioM K €€ TJiaBHOM onTtuyeckol ocu. Iloctpoenne
M300pakeHU TOUYKHU U OTpe3Ka MPsAMON B COOMPAOLINX

" pacC€UBAIOIMX JIMH3aX U UX CUCTEMAxX

3.6.9 doroammapaT Kak onTUdeckwii mpubop. [maz  kak
ONTHYECKAsi CUCTEMA

Wnrepdepennuss  cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MaKCUMyMOB M MHHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHUH(]A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

3.6. ;
A
MAKCIIMYMBI — A=2m—, m=0,£1,£2,£3, ...,

y)
MIHIMYMBI — i'-.={2m+1.];, m=0,+1,+2.+3,

i

Hudpaxkius ceeta. udpakunonHas pemeérka. YcioBue
HaOJIIO/IeHUsl TJIaBHBIX MAaKCUMYMOB IpU HOPMaJIbHOM
MaIEeHUU MOHOXPOMAaTHYECKOTO CBETa C JIJIMHON BOJHBI A

Ha pemeTKy ¢ nepuoaoM d:

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

m,




3.6.12 JHucnepcus cseta
4 KBAHTOBAA ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
A1l I'unoreza M. Ilnmanka o xBantax. @opmyna Ilnanka: E =
o hv
®ortonbl. JHeprus GoToHa:
E=hv= he _
=hv =—=pc
E
hv
4.1.2 _
A

hc




pc

WNmnynbe ¢potona:

hv




413 @oroaddexr. Ombitet  A.I.  CronmeroBa. 3aKOHBI
o dhortodrddexra
VYpaBHenue DiiHTeitHa i GoTorpdexTa:
Ec]>0T0Ha = ABbIX0AA + Eyyymax,
¢doToHa
ABLIXO4a
+
4.1.4
KUHmax
rae,
hc
EcIJOTOHa =hv = FE

¢oTona




hv

A
hc
hc
ABleOAa = thp = /1
Kp
BBIXO1a
Kp
)

Kp




eU

hc

Exuumax = 2 = eUgy

KuHmax

my

max




3an

[laBiieHue cBera.

Z[aBJ'IeHI/IC CBE€Ta Ha ITIOJIHOCTBIO OTpaXXarolyro

4.1.5
[IOBEPXHOCTh M  HA  IOJIHOCTHIO  IOIJIOIIAIOLIYIO
IIOBEPXHOCTH
4.2 OU3NKA ATOMA
4.2.1 [LmanerapHas MoJenb aToMa
[Tocrymarer bopa. U3nmydenue u morsomieHre (OTOHOB
IpU MEpexoJie aroMa C OJHOTO YPOBHS JHEPruud Ha
JPYTOM:
422 he
}jvlﬂﬂ = -_ = |'ER _EJH
Y mn
JIuneluaThie CIIEKTPBI.
CrexTp ypoBHE# 3HEpruu aTomMa BOJIOPOIa:
4223
—13,63B
E =——— mn=123 _
ne
4.3 OU3NKA ATOMHOI'O SA1PA
431 Hyxnonnas mopens siapa [eitsenbepra — MBaneHko.
o 3apsan sapa. MaccoBoe uucino sapa. M3otomnsl
PagnoakTMBHOCTB.
Anbda-pacnan:
A A4 4
7X—>>,Y+ ;He
bera-pacnag.
432 pacra

DneKTpOHHBIN B-pacnai:

A A 0~
s X—= Y+ je+v,

[Tosutponusii B-pacnan;




A A 0=
sX—=- oY + je+ v,

l'amma-n3nydenue

433

3aKOH paJIMOAaKTUBHOTO paciaja:

—t

N(1)

—t

[Iycth m — Macca pagloakTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy*2T

m(?)




434 Snepubie peakuuu. JleneHue u CUHTES AJI€p

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

» ®usuka; 10 xnace. yriydnenHoe odyuenue KacbsiHoB B.A. O011ecTBO ¢ orpaHMueHHON
0TBETCTBEHHOCTBIO «/IPODAY»; AkunonepHoe obmmecTBo «M3natenscTBo «lIpocemenue
» ®usuka; 11 knace. yrinydnenHoe ooydyenue KacbsiHoB B.A. O011ecTBO ¢ orpaHMueHHOM
OTBETCTBEHHOCTBIO «/IPODA»; AkoHepHoe ob1ecTBo «M3narensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Metoanueckoe nocobue k yueOHuky B. A. KacbsiHoBa «@u3uka. YriyOneHHbIH ypOBEHb.
10 xmace»

®uzmka. 11 knace. Anmaktuyeckue

MaTepuaibl k yueoOHukaMm B. A. KacbesiHoBa. ba3oBblit 1 yrinyOneHHbIN

YPOBHHU

®usuka. 11 knacc. Terpans nns nabopaTopHbIx padot (k yueoHukam B.A. KacbsiHoBa
"®usuka"). ba3oBblii U yriyOneHHbIH YPOBHU

Banepnii KacbsiHOB

Abpam Mapon

O®uzuka. 10 knacc. Kontponbable padoTsl k yueOHUKY B. A. KacssiHoBa. YriyOneHHbIN
ypoBeHb. ®I'OC: KacbsHoB, Patbuns, Momieiiko

O®usuka. ba3osblil 1 yrioy6nennsiit ypoBau. 10 knacc. TeTpaas amns 1abopaTOpHBIX paboT



IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

Bupryansasie 1aboparopusie padboThl: https://efizika.ru

Enunas komtekmus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DnekTpoHHas OMOIMOTeKa HayKa U TeXHHKa: https://n-t.ru/
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