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1. HOACHUTEJIbHASA 3AIIUCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid MporpaMmbl
Bocriutanust 1 Konnenuuu npenopaBanus yuyeOHoro mnpenMera «Pu3uka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoii  ®@eaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTENIbHbBIC
HPOTrpaMMBl.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTaHABJIMBACT PEKOMEHyEMYIO IOCJIE0BAaTEIIbHOCTh U3YUEHHUS TEM U Pa3JelioB y4eOHOTro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH Y4eOHOT0 Iporecca,
BO3PACTHBIX 0coOeHHOCTeH o0yyaromuxcs. [Iporpamma no gpusuke qaét npepcTaBieHue o HesX,
coJiepKaHuu, o01Iel cTpateruu o0ydeHus, BOCIUTaHUS U pPa3BUTUS 00yUarOIIUXCsl CpeACTBaMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaEHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyOoJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMUX
UHTEJUIEKTyalIbHBIX M TBOPYECKHUX CIIOCOOHOCTEM KaXIbIM OOYyYarolUMCs, KOTOpbIe
HEOOXOJUMBl JUIsl MPOJOJDKEHUS 00pa3oBaHUS B  OpraHU3alusAX MPOPECCHOHAIBHOIO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenensioTcs IUIAHUpPYEeMble pe3yJbTaThl OCBOEHHS Kypca
(Gu3uKK Ha YPOBHE CPETHETO0 001ero 00pa3oBaHUs: INYHOCTHBIE, METalpeIMETHBIE, IPEIMETHbIE
(1a yrmy6néaHom ypoBHe). HaydHo-MeTo10510TrHUeCKOM OCHOBOM 1)1 pa3pabOTKX TpeOOBaHMIM K
JMYHOCTHBIM, METANpPEJMETHBIM H TPEIMETHBIM pe3yJibTaTaM OOydYaroMIUXCs, OCBOMBIINX
nporpaMMmy 1o (HU3MKe Ha YpOBHE CpeAHero oOIiero oOpazoBaHHs Ha YIriyOJIEHHOM YpOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOJIXO/.

[Tporpamma o (usmke BKIIOYAET:

TUTAHUPYEMBIE PE3YIIbTAaThl OCBOCHHS Kypca (PU3UKH Ha YTIyOJIEHHOM YPOBHE, B TOM UHCIIE
IpeMETHBIE PE3yNIbTaThl M0 T0/1aM O0YUYEHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[IporpamMa 1O (QU3MKE HWMEET MPUMEPHBIA XapakTep W MOXET OBITh HCIOJIh30BaHA
YUUTEISIMU (U3UKH TSI COCTABJICHHUSI CBOMX PA0OUYUX MPOTPAMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPYECKYIO WHHUIMATUBY YUYHUTEIeH U
IPEOCTAaBIsAET BO3MOXKHOCTH JUISI pealu3allii  Pa3IMYHBIX METOAWYECKUX TOAXOJI0B K
IpenojaBaHuio PU3UKU Ha YriyOJIEHHOM YPOBHE IPH YCIOBUU COXPAaHEHUs 0053aTeIbHON 4acTh
coJiep’KaHus Kypca.

dusmka Kak Hayka o Haubosee o0IMIMX 3aKOHAX MPHUPOJIbI, BHICTYIAs B KaueCTBE yueOHOTo
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[IkonbHBI Kypc QH3UKH — CHCTEMOOOPA3YIOUIMA Ui E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U ABJICHUH, N3y4aeMBbIX
XUMHEH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueit. VMcnonab3oBaHue W aKTUBHOE
nprMeHeHHe (U3UYECKUX 3HAHUM OMpeAeTHiio XapakTep U OypHOe pa3BHUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe 53HEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyY€HHUs HOBBIX
MaTepHaJioB C 3aJaHHBIMH CBOWCTBamMH. M3yueHune ¢GU3MKM BHOCUT OCHOBHOM BKJIaa B
(bopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yYaromerocs, B popMupoBaHue yMEHUIH
IPUMEHSTHh HAYYHBIH METOJI TTO3HAHUS MPH BHITIOJTHEHUH UMHU YUEOHBIX UCCIEIOBAHUH.



B ocHOBy kypca pu3uku Ha ypoBHE CpeIHEro oOIero oOpa3oBaHMs MOJOXKEH PsIl UICH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPXKUT MaTepuall U3 BCEX pa3fiesioB (PU3MKHU, BKIIOYACT KaK BONPOCHI KJIACCHUECKOW, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriay6iEHHOIO ypOBHS Mpeanoaaraet
3HAaKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3YydEeHHBIX
TEOpHid W 3aKOoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEACHUS HIEMEHTOB COJAEpKaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cozepkaHus MPOrpaMmbl 10 (PU3UKE TOJKHO ObITh MOCTPOCHO HA MPUHIUIAX
CHUCTEMHO-/IEATEIbHOCTHOTO noxoza. st pusuku peanuzaius 3TUX NPUHIUIIOB 6a3upyeTrcs Ha
HCIIOJIb30BAaHUU CAMOCTOSATEIBHOTO AKCIEPUMEHTa KaK IOCTOSHHO AEMCTBYIOLIEro Qakropa
yuebHoro nporecca. J{is yriy6inEHHOTro ypoBHS — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTAIbHBIE YUYEHHUYECKHE OMBITHI MPH HM3YYEHHH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu GpU3NYEeCKoro NpakTUKyma. B nepBoM cirydyae mpakTUKyM MPOBOJUTCS JTMOO B KOHIIE
10 u 11 xnaccoB, MO0 mocse NepBOro U BTOPOTo MOJIYTOANM B KaXI0M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKymMa B CUCTEMY JIabOpaTOpHBIX paboT, KOTOpbIE
IOPOBOJATCS B Ipolecce u3yudeHus pasgena (temsl). Ilpu sTom mox paGoTramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 TTOMIArOBOM MHCTPYKITHH.

B nporpamme no ¢usuke cucrema yueHHYECKOT0 SKCHEPUMEHTA, Ja00paTOPHBIX paboT U
NpaKkTUKyMa MpecTaBleHa €AUHBIM NepeyHeM. BoIOop TeMaTuKH ISl 3TUX BHJIOB YUYEHHUYECKHX
MPAKTUYECKUX PabOT OCYIIECTBISETCS YYaCTHHUKaMU 00pa3oBaTeNbHOTO Ipolecca HCXOnas W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. I[lpu sTOM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUIMMHCA YMEHUSMH IPOBOAUTH TNpPSIMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUI PacYETHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJaHHON M HESIBHO 3a/1aHHOU
(bu3nUecKoil MoIeNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJITHOTO pazliesia Kypca, TaK M MHTErpupys NPUMEHEHHE 3HAaHUM W3 pa3HbIX pasnenos. Jlis
Ka4eCTBEHHBIX 3a/ad IMPHOPUTETOM SBJSIIOTCA 3aJaHus Ha OOBsCHEHUe/NpeacKa3aHue
NpOTeKaHUs (U3UYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOWIEH XKHU3HH, TpeOyromue BhIOOpa
¢bu3nveckoil Moenu Ui CUTyalluy MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu PI'OC COO k MarepuaabHO-TEXHHUUYECKOMY
o0ecreyeHnI0 y4eOHOro mpouecca Kype (Gpu3uku yriayOi€HHOro ypOBHS Ha YPOBHE CPEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
(GU3uKN 10JKHO OBITh HEOOX0MMOE J1abopaTopHOEe 000PYI0OBAHKE /7S BHIIIOJIHEHUS YKa3aHHBIX
B IIporpamMmMe 1o (pu3nke y4eHH4eCKHUX OIBITOB, Ja0OpaTOPHBIX PabOT U paboOT MPaKTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeYUBAET IOCTAHOBKY IEPEUMCIIEHHBIX B IIpOrpamMMme Io
(Gu3uKe KIIOYEBBIX JEMOHCTPAaLUN JUIsl HUCCIENOBAaHUS M3Y4YaeMbIX SIBJICHHH M IPOLECCOB,
HIMIIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlaGopaTtopHoe 00OpYZOBaHUE ISl YUYEHHUECKUX IMPAKTHUECKUX paboT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreyuBaeTcss B pacdyére OJHOTO KOMIUIEKTAa Ha JBYX
oOyuatomuxcs. TemaTuyeckue KOMIUIEKThI JIaOOpaTOpHOro 0O0OpyNOBaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(PPOBBIX MPUOOPOB, a TAKKE
KOMITHIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE HU(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU LIENISIMHU U3Y4eHUs GUUKU B 00ILIeM 00pa30BaHUU SBIISIFOTCSA:

dbopMHpOBaHUE UHTEPECA U CTPEMJIEHUS 00yUaroIUXCs K HAYYHOMY M3yYEHHIO IPUPOBI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHUs W  (HOpMHUpPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOILIEHHS K OKPYKAIOIUM SIBJICHUSIM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa H3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dopmupoBaHUEe YMEHHH OOBSICHATH SBICHUS C UCIOIB30BaHUEM (DU3MUYECKHX 3HAHUU H
HaYYHBIX JOKa3aTeNIbCTB;

dbopMHpoBaHUE MPEJICTABICHUH O posiu (PU3MKH AJIS pa3BUTHSL APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOHM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

Jloctuxenune 3TUX Iiesiel oOecrieurBaeTcsl pelIeHHeM CIeAYIOLUX 3aJad B Ipoliecce
n3y4deHus Kypca GU3UKUA Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 oOmMX (PU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 2JIEKTPOAMHAMHUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOOU3UKH;

dbopMHpoBaHUE YMEHUH NPUMEHAITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3aja4, MOJApPa3yMEBAIOUINX CaMOCTOSTENbHOE CO3JaHMe (PU3UUYECKOW MOJEIH, aJleKBaTHON
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUA TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPYKAIOILYIO CPey;

OBJIQICHUE METOJaMHU CAMOCTOSITEILHOIO IUIAHUPOBAHMUS M IPOBEACHUS (PU3NYECKUX
SKCHEPUMEHTOB, aHalIW3a W MHTEpIpeTauuy WHGPOpMalUU, ONpPEAETCHHUs IOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

CO3JJaHUE YCJIIOBUM Ul PA3BUTHUS YMEHUHN IPOECKTHO-UCCIIEI0BATEIbCKON, TBOPYECKON
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbBHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBercTBum ¢ TpedoBanusmu @I'OC COO yrinyOiéHHBIN ypOBEHBb U3YUCHHS yIeOHOTO
npenmMera «Du3nKay Ha YPOBHE CpPEeIHEro o0Iero oopa3oBaHus BBHIOMpAETCS 00ydaronuMuUcs,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE OOpa3oBaHMs 10 CIEHUAIBHOCTAM (DU3UKO-TEXHUYECKOTO
npodus.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepento), B 11 kiacce — 170 yacos (5
YacoOB B HEJIEIIO).



2. COAEP)KAHUME YYEBHOI'O IIPE/IMETA
10 KjIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mo3HaHus npupojsl. HabmroaeHne u s3KkCnepuMeHT B
buzuke.

CriocoObl u3MepeHus: GU3NYECKUX BEIWYHH (QHAIOTOBBIE U IU(MPOBBIE U3MEPHUTEIHHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemrnoctu u3MepeHuil Gu3ndecKux BeITU4rH (a0COIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (GpU3MUECKUX SIBICHUNA M MPOLIECCOB (MaTepuaibHas TOYKa, aOCONIOTHO
TBEP/0E TEJI0, UJIealbHAasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUeUHBIN 3apsan). ' unoresa. duznueckuit
3aKOH, TPaHUIIBI €r0 TpuMeHUMOCTH. Du3nyeckas Teopus.

Ponp u mecro ¢u3uku B (HOpMUPOBAHMM COBPEMEHHOW HAay4dHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

W3mepenne cuiibl TOKa M HAMIPSKEHUS B LIETIH TOCTOSTHHOT'O TOKA IMPY TTOMOIITY aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit nmo ¢usmke. [Ipumepsl nzmepeHus Gpusnueckux
BEJTMYUH TIPU MOMOIIN KOMITBIOTEPHBIX JTATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXaHUYeCcKOro JBmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Panuyc-BekTOop MarepuanbHOM TOYKHM, €ro MPOEKUUHW HAa OCH CHUCTEMbl KOOpAWHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepUAIBbHOW TOYKH, UX MPOEKIIMH HA OCH CHCTeMbl KoopAauHaT. CloKeHHE TIepeMENICHUN U
CJI0KEHHE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JABUKEHUE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MAaTepUaTLHON TOYKHA OT BPEMEHU U X TPaPUKH.

CBobomHoe azeHue. Y CKopeHrne CBOOOIHOTO naieHus. [[BrkeHune Temna, OpomeHHOro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MaT€pUATbHON TOUYKHU OT
BPEMEHH U UX rpaduKu.

KpuBonunerinoe nBuxeHue. J[BuxkeHne MaTepruaaibHOM TOYKH IO OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJbHOE (TaHTCHIINALHOE) U TIOJTHOE YCKOPEHUE MaTePUAIbHOM TOUKH.

TexHu4eckue YCTpONCTBA W TEXHOJOTMYECKHE MPOLECChl: CHUAOMETp, JABUKECHUE
CHapsJI0B, LIETIHbIE, IecTepEHYAThIe U PEMEHHBIE Nepeayl, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mogenb cucteMbl 0TCUETA, UIUTFOCTPALINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoObI uccae10BaHus ABIKCHUN.

NnnrocTpanus npeieapHoro nepexoaa 1 U3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe TyTeH, TPAEKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cHUCTeMax OTCUYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHus Ipy MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBHYKEHUU 110 HAKJIIOHHOMN
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO majieHus (PEeKOMEHI0BAHO MCIOIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUMKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUMOTE3bl O MPSIMOI
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue nBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOMW 110 MOJIYJIFO CKOPOCTHIO.

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

Tema 2. /lunamuxa.

IlepBolii 3akoH HproToHa. MHepunanbHbie cuctembl oTcuéTa. I IpuHIMI OTHOCUTEIBHOCTH
[anunes. HenneprmanbHbie CUCTEMBI OTCUETa (OMpEIEICHUE, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCCHI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akon ['yka. Bec tena. Bec Tena, IBIXyIIErocs ¢ yCKOpeHHEM.

Cuna Ttpenus. Cyxoe tTpeHume. Cuia TpeHUS CKOJBXKEHHS M CUJIa TPEHUS TOKOS.
Koadduiment tpenus. Cunia cOnpoTUBIEHUS MPU ABMKEHUU Tella B JKUIKOCTH WU Tase, e€
3aBHCUMOCTbH OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKECHHUS.

Hasnenue. 'mapocrarnueckoe gasinenne. Crita Apxumena.

TexHuueckne yCTpOHCTBA W TEXHOJOTHMYECKHE MPOIECCHI: MOIIIUITHUKY, JIBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenune nByX HWJIMHIPOB WJIM WIAPOB Pa3HOM MacChl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHONECUCTBYIOIIEH MPHIIOKEHHBIX K TEIIy CUJI C IPOU3BEACHUEM MACCHI TeNa
Ha €ro yCKOPEHUE B MHEPLIUAIBHONW CHUCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAOLIMX B PE3YJIbTATE B3aUMOIEHCTBUS TEIL.

N3mepenne mace 1o B3auMOJICHCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

[{eHTpOoOE)KHBIC MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

H3mepenne paBHOAECHCTBYIONICH CUJI TP IBHXKEHUU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBIXCHHS Opycka IO HaKIOHHOMH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

N3ydeHne qBUKEHMS CUCTEMBI TEJI, CBA3AHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKUil OJI0K.

N3mepenune kodpGuIpienTa TpeHus M0 BEIUYHHE YTIIOBOTO K03 duineHTa 3aBUCUMOCTH
Fip(N).

HccnenoBanue [BWKEHUS Opycka [0 HAKJIOHHOM IUIOCKOCTH C TMEPEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

W3ydeHue nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTynarenbHOe U BpalaTenbHOE JBUKEHHE TBEPAOTO TeEla.
MoOMEHT cuiibl OTHOCUTENBHO Ocu BpaueHus. [lneuo cumbl. CrnoxkeHue Cuil, IPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TENA.

YcroitunBoe, HeycTOUMBOE, O€3pa3NuYHOe paBHOBECHE.

TexHu4eckue yCTpOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEHH, CTPOUTEIBHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HccnenoBanue yclIoBUN paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPAICHHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc mMaTepuanbHONW TOUYKH, CUCTEMBI MaTepUaibHbIX TodeK. LIeHTp Macc cuctemsl
MaTepuaibHbIX TOYEeK. TeopeMa o JBUKEHUH LIEHTpa Macc.

Hmnynbe cHIIbl M U3MEHEHHE UMITYJIbCca Tefa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umnyibca MaTepualbHOM ToukH. IIpencraBieHne O COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboThI CHITHL.

MOIIHOCTD CHUIIBL.

Kunerndeckast sHepruss MaTepHabHOM TOYKH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIHM MaTepUaJIbHON TOUKH.

[ToreHnnanbHble M HEMOTEHIMAIbHbIE cuibl. IloTeHnmanbHas sHeprus. I[loTeHnuanbHas
SHEPrus ynpyro aehopMHpoBaHHOW MpykuHBI. [loTeHIManpHast SHEprus Teaa B OJHOPOIHOM



IpaBUTalMOHHOM MoJe. [loTeHnuanbHas 3Heprusa Tejla B TPaBUTALMOHHOM I0JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckas ckopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b paOOTHI HEMOTEHIMATBHBIX CHUJI C U3MEHEHHEM MEXaHHMYECKOW PHEPTUU CHUCTEMBI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIHUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCcTpOHCTBA M TEXHOJIOTMYECKUE IPOLECCHI: IBM)KCHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTrBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmuble npeBpaleHns KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH IIPU IEHCTBUU HA TEJIO
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

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

CpaBHeHNE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBL.

HccenenoBanue CoOXpaHeHUs UMITYJIbCa PHA YIPYTOM B3aUMOJEHCTBHH.

N3mepeHre KHHETUYECKOM YHEPTUHN Teja 0 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEpIUU NPY>KUHBI ¢ pabOTOM CUIIBI TPEHHS.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOU MeOopUU.

OCHOBHBIE TOJIOKEHHUSI MOJIeKyJIapHO-KuHeTnyecko Teopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe aBmkeHue. XapakTep JBM)KEHUS U B3aUMOJCHCTBHUS
YacTHI BemecTBa. Mojenu CTPOCHHsI Ta30B, KUIKOCTEH U TBEPIBIX Te U OOBSICHEHHUE CBONCTB
BEllecTBa Ha OCHOBE ATUX Mojenell. Macca u pasmepsl Mosekyn (aromoB). KommuecTBo
BeniecTBa. [locrosiHHas ABoraapo.

TennoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
Lenbcus.

Mopenp naeanbHOro raza B MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH: YAaCTHUIIBI Fa3a ABUKYTCS
XaO0TUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkama Ttemmnepatyp KeneBuna). 3axon JlanpTona. M3omporecchl B uIeallbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe mnpeacraBieHle U30MPOILIECCOB: U30TepMa,
u30Xx0pa, n3obapa.

CBs13b MEXKy 1aBIEHUEM U CPEIHEN KUHETUYECKOM S3HEPTUEN ITOCTYAaTENbHOIO TEIJIOBOIO
JBYDKEHUS MOJIEKYJl HJEaJbHOIO raza (OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETUYECKOM
TEOPHH HICATLHOTO Ta3a).

CBs3p  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW DHEPrueH MoCTyNnaTeIbHOr0 TEIIOBOTO ABUKEHUS €€ YaCTHLI.



TexHuyeckue yCTpOIICTBA U TEXHOJIOTMYECKHE TMPOILIECChl: TEPMOMETp, Oapomerp,
IIOJIyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu nBUKEHUS YaCTUL BELIECTBA.

Monenb OpOyHOBCKOTO TBUKEHHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IpuTsxeHne MOJIEKyI.

Mogenu KpUCTAIIINYECKUX PEIIETOK.

Habumonenue u rccnenoBanne U30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JHOW BOJOM.

W3yuenne W30TEPMHUECKOro Tporecca (PEKOMEHIOBAaHO HCIIONb30BaHUE IH(PPOBOI
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3ydenue nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHMUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamudeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIIOBHM 17151 TEPMOJUHAMUYECKOM
cuctembl. BHeltHue u BHyTpeHHHE napameTpsbl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaKk
CpeHME 3HAYECHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Havano tepMoanHaMuku. CaMONPOU3BONIbHAS PEIaKcalus TEPMOIMHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uacalbHOrO Tra3a B TEPMOAMHAMHUKE — CHCTEMAa YpPaBHEHUMH: YypaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaK€HUE JUIsl BHYTPEHHEW JHEPIUM. Y CIOBUS NPUMEHHMOCTH
OTOW MOJENN: HHU3Kasg KOHLIEHTpAlMs YacTUL, BBICOKME TeMIlepaTypsl. BrlpaxkeHne s
BHYTPEHHEHN SHEPTUH OJJHOATOMHOT'O MI€aJIbHOTO rasa.

KBazucrarnueckue 1 HECTATHYECKUE MPOLIECCHI.

OnemeHTapHas paboTa B TepMOAMHAMUKE. Brruuciennue paboTsl 1o rpaduky mpoiecca Ha
pV-auarpamme.

Tennonepenaya Kak crnoco0 HM3MEHEHHUs BHYTPEHHEH SHepruu TepMOIUHAMUYECKOH
cucTtembl 06e3 coBepieHus padoTsl. KoHBeKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KomnuectBo TemioTel. TemIoéMKOCTh Tena. YIenbHas W MOJSIpHAs TEIIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YaenpHas TeIioTa CropaHus TorumBa. Pacuér konuuecTsa
TEIUIOTHI NpH Terutonepenaue. [lonstue o6 anuadaTHOM mporiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KomaruecTBo TEmoTs 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Bropoii 3akoH TEpMOAMHAMMKM Ul PaBHOBECHBIX IIPOLIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKON CHCTEMBI NMPOXOIMT EIMHCTBEHHas aauadaTta.
AOcoroTHas TeMIiepaTypa.

BTopoii 3aK0H TEpMOJMHAMUKH I HEPABHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT OoJiee XONOMHOTO Telna K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
Heo6paTuMocTh NPUPOIHBIX MPOLIECCOB.

[Tpunine! aeiictBus TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUs TEIUIOBBIX JBUraresieil. TemioBoe 3arps3HeHre
OKPYXaIOIIEH CPeAbL.

TexHu4ecKkue yCcTpoiCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
IU3ETbHBIA W KapOIOpaTOpHBIM [BUTATeNH, MapoBas TypOWHA, MOJIYyYEHUE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIOJIb30BAaHHEM TEIUIOBOI'O HAcoca,
YTHIIA3AHS. OMOOPTaHUIECKOT0 TOTUIMBA TSI BRIPAOOTKH «TEIUIOBOI» U AJIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCcKOM paclIMpEHUH.

BospgyuHoe oruuso.

CpaBHeHHE YIEIbHBIX TEIIIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHsI BHYTPEHHEH YHEPTHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

N3mepenne yienbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yuenre B3aUMOCBS3M IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBHUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoowi.

[TapooOpa3oBanne u KoHAeHcamus. VcnmapeHue u KureHue. YJelbHas TeIoTa
napooOpa3oBaHusl.

Hacpiiennsle U HeHachlllleHHblE Mapbl. KadecTBeHHass 3aBUCHUMOCTH IUJIOTHOCTH M
JABJICHUS HACBIIIEHHOTO MMapa OT TeMIepaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTypbl KUTICHUS OT JJaBJICHUS B KUIKOCTH.

BnaxHocTts Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaasienus. Cyonumarius.

Hedopmaruu tBEpHoro Tena. Pactskenue u cxxarue. Casur. Moayne FOnra. Tlpenen
yOpyTrux aedopmanui.

TemioBoe pacuiipeHne KUAKOCTEH M TBEPABIX Tel, 00BEMHOE U IMHEHHOE pacIIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUI YacTUIl BEIIECTBA KaK MPUYHHA TETIOBOTO PACIITUPEHUS TEI
(Ha KaYECTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue 3HEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KoadUImeHT MOBEepXHOCTHOTO HATsKeHus. KanumispHeie
saBieHud. [aBieHue noj NCKpUBIEHHON MOBEPXHOCTHIO xkuakoctH. opmyna Jlamnaca.

TexHudeckue yCTPOMCTBA UM TEXHOJOTHYECKHUE TIPOIECCHl: KHUIKWE KPUCTAJUIHI,
COBpPEMEHHBIE MaTepUaJIbl.

Hemoncmpayuu.

TeroBoe pacmmpeHue.

CBolicTBa HaCBIIIEHHBIX MapoB.

Kunenue. Kunenue npu NOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHele siBneHus.

Mopaenu HEHBIOTOHOBCKOH JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmarmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEM UCTIAPEHUS KU AKOCTEH.

W3mepenue yaenbHOU TEeIUIOTHI IIIaBIEHUS JIbJA.

M3yueHune CBOMCTB HACBIICHHBIX IIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl 1apoB B IIOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepxXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH JleOpMalii PE3MHOBOTO 00pasiia OT MPHIIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoguHaAMUKA.

Tema 1. Inexmpuueckoe nove.

OnexTpuzanus Tea U e€ MposBIICHUSA. DIEKTpUYECKUil 3apsan. /IBa BHaa 3JE€KTPUUYECKUX
3apsan0B. [[poBOJHUKH, TUAIIEKTPUKH U TIOTYIIPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsija.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH KynoHa.

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsok€HHocTh  anekTpuueckoro mnousis. [IpoOuenid 3apsa. JIMHMM HanpskKEHHOCTH
NIEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh 3NEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HaIpsHKEHUE.
IToTrenumanpHas 3HEPrus 3apsa B AIEKTPOCTATHUECKOM ToJie. [loTeHnma 3J1eKTpoCcTaTHYeCKOro
nosis. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMAIOB AJIS 3JIEKTPOCTATHYECKOIO OIS
(KaK OJHOPOAHOTO, TaK M HEOTHOPOJHOTIO).

[TpuHIMI CyneprO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuyHoro 3apsina. Ilone paBHOMepHO 3apshkeHHOW cdepnl. Ilone paBHOMEpHO
3apspkeHHOro mo o6wémy mapa. [lonme paBHOMEpHO 3apsKEHHON OECKOHEUHOW IIIOCKOCTH.
KapTuns! mMHNAN HaOPsYKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEH.

IIpOoBOTHUKY B AJIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPSAJIOB.

JIMDNEeKTPUKH B 2JIEKTPOCTATHYECKOM IOJI€E. J(ManeKkTpuyeckas NpOHUIIaEMOCTh BEIIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapaimenpHOE ~ coequHeHne  KoHAeHcaTopoB.  llocimenoBaTenbHOE — coeaMHEHUE
KOH/JIEHCAaTOPOB.

OHeprus 3apsKEHHOr0 KOHAEHCATOopa.

JIBrkeHMe 3apsyKEHHON 4aCcTULBl B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHUYeCcKne yCTpPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: JJIEKTPOCKOIN, 3JIEKTPOMETP,
JIEKTPOCTaTUYECKasl 3alllUTa, 3a3EMJICHHE IEKTPOIPUOOPOB, KOHIEHCATOPHI, TeHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIIEKTPUYECKOE TTOJIE 3apSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3allIMTA.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOI0 KOHJIEHCATOPA OT IUIOIIAH IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3JIEKTPUUIECKON IPOHULIAEMOCTH.

DHeprus AMEKTPUUIECKOr0 MOJIs 3apsKEHHOIO0 KOHJIEHCAaTopa.

3apsaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

OueHka cu1 B3auMOJCICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpalieHus SHEPTuu 3apsKeHHOT0 KOHJIEHCATOpa B SHEPTUI0 U3ITyYeHUs
CBETOAMO/A.

M3yueHne nmpoTekaHus TOKa B LIENH, COAEPKAIIECH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTH TOTEHIHMANOB (HANPSOKEHHs) TMPH  MOCIEAOBATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Illocmoannwiil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBusa CymiecTBOBaHHS IOCTOSIHHOTO JJIEKTPUYECKOrOo TOKa. VICTOUHMKM TOKa.
Hampsoxkenne U u 3J1C é&.

3akon OMa a1 yyacTKa Lemnu.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIICHNUS OJTHOPOJIHOTO IPOBOHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NApAIIIENBHOE, CMEIIAHHOE COEAMHEHUE IIPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

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

MoIIHOCTB MEKTpUYECKOro ToKa. TernoBast MOIIHOCTD, BBIENsIEMAas Ha PE3UCTOPE.

O/1C u BHyTpEeHHEE COPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 711 TOJIHOM (3aMKHYTOI)
ANEKTPUYECKOH 1enu. MOIHOCTh UICTOYHHMKA TOKa. KOpoTKoe 3amMbIKaHME.

Konzaencarop B 11enu NOCTOSIHHOTO TOKA.

TexHnyeckue yCTpPOHCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPTIUH.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS JUIA  PE3UCTOpa, JIaMIIbl
HaKaJINBaHUs U CBETOIHOJA.

3aBUCHUMOCTh CONPOTUBIIECHUS UWIMHIPUYECKUX MPOBOJAHUKOB OT JJIMHBI, IUIOHIAIN
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS TP IIOCTOSIHHOM HAIIPSKEHUH.

[Ipamoe n3mepenune DJIC. KopoTkoe 3aMblKaHHE TajJbBaHUYECKOTO AJIEMEHTA M OILIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanue pa3HOCTH OTEHIIMAIOB MEX/1y IOJI0CAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuii sxkcnepumenm, nabopamopmusvie pabomoi, npaKmuKym.

HccnenoBanue CMEIaHHOIO COEIMHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS! IPOBOHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITIbl HAKAJIMBAHUSA.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/[C rajbBaHUUECKOr0 3JIEMEHTAa OT BPEMEHHU ITPU KOPOTKOM
3aMBbIKaHUU.

HccenenoBanue pasHOCTH MOTEHIMATIOB MEXy MOJOCAMH HCTOYHUKA TOKA OT CUJIbI TOKA B
LEMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOIITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJleKTpUYecKass MPOBOAUMOCTbh pPA3JIMYHBIX BELIECTB. OJEKTPOHHAs IPOBOJUMOCTh
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS OUCCOLMALUA. DIIEKTPOJIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKTpuuecknii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITENbHBIM pa3ps.
PaznuuHble TUIIBI CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma.

TexHnuyeckue yCTpOHCTBa U NPAKTHUECKOE IPUMEHEHHWE: Ta3opa3psiiHble JIaMIIbl,
AIIEKTPOHHO-JIy4YeBast TPyOKa, MOJYINPOBOJAHUKOBBIE MPHOOPHI: WO, TpaH3UCTOp, (hoTomuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MHUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 37EKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoit pa3psa 1 NPpOBOAMMOCTb BO3IyXa.

CpaBHeHHE TPOBOJUMOCTH METAIIJIOB M TOJYIPOBOJHUKOB.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomoi, npaKkmukKym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUOA.

Du3n4ecKuil MPaKTUKYM.

CriocoOb1 u3MepeHust GU3HUECKUX BEIHYUH C MCIIOIh30BAHHEM aHAIOTOBBIX U MH(PPOBBIX
U3MEPUTENIbHBIX TMPUOOPOB H  KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  IOTPEIIHOCTH  M3MepeHud  ¢usnyeckux BenudyuH. OlLeHKa TpaHUI
MOTPEIIHOCTEH.

[TpoBeneHMe KOCBEHHBIX U3MEPEHUH, UCCIIeTOBAaHUI 3aBUCUMOCTEH (PU3NUYECKUX BEITMYHH,
MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, ONMUCAHHBIX B TEMAaTHYECKUX pazenax
«Y4eHHYECKHUI IKCIIEPUMEHT, JJa0OPaTOPHBIE Pa0OTHI, TPAKTUKYM) ).



MexnpeaMeTHbIe CBS3H.

Wzydenne kypca ¢usuku yriryon€HHoro ypoBHs B 10 Kjacce OCyMIECTBISETCS ¢ YIETOM
COJICP)KATENBHBIX MEKIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTHKH, OHOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJOTHU.

Mesxicnpeomemuvie noHAmMUA, C6A3AHHbIE C UYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SBJICHUE, HAay4HbIM (akr, rumores3a, (uznyeckas BeIMYMHA, 3aKOH, TEOpHUs, HAONIOJICHHE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIb, U3MEPEHHUE, TOTPEITHOCTH U3MEPEHUN, H3MEPUTEIBHBIE
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHWH. JluHeliHas ¢yHkusa, napabona,
runepoona, ux rpaduku u cBoiicTBa. TpuroHomerpudeckre GyHKINU: CHHYC, KOCUHYC, TAHTCHC,
KOTaHT'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO. BEKTOpHI M WX NPOCKIMH HAa OCH
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
KUBBIX  OPraHM3MOB, TEIUIOBOE  3arps3HEHUE  OKPYXAmoIeHd  cpempl,  yTHIM3alus
OMOOPTaHUYECKOTO TOIUIMBA JUI BHIPAOOTKH «TEIJIOBOI» M 3JIEKTPOIHEPIHH, TTOBEPXHOCTHOE
HATSHDKCHUE U KallWJUIPHBIC SIBJICHUSI B IPUPOJIE, FIEKTPUUECKUE SIBJICHUS B )KUBOI MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJISIpHAsi Macca, MOJyYeHHe HaHOMAaTepUaJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX Tell, )KUIKOCTEH U
ra3oB, JKUIKHE KPHUCTAIBL, DJCKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAsS
JUCCOLIMAIs, TaJbBAaHUKA, DJIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABUKEHUN C NCIIOIB30BAHUEM MEXAaHHU3MOB, YUET CYXOro U
KUJKOTO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIHMH (KPOHINTEWH, peréryaThie
KOHCTPYKIIMH), UCTIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS MEXaHUKHU B TEXHUKE (TUPOCKOT, BOJAOMET
U JIpyrue), OBUTATelh BHYTPEHHETO CropaHus, mapoBas TypOWHa, OBITOBOI XOIOAUIHHUK,
KOH/IWITMOHEpP, TEXHOJOTMH TIIOJy4E€HHS COBPEMEHHBIX MaTepHajoB, B TOM 4YHCIE
HAaHOMAaTepHalloB, ¥  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3PsTHBIC JTAMIIBI, TOTYITPOBOAHUKOBBIC TPHUOOPHI, FaIbBaHHUKA.

11 KJ1ACC

Pasnen 4. DaekTpoanHaMuka.

Tema 4. Maznumnoe none.

B3anMozeicTBre NMOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C TOKOM. MarHuTHoe IoOJje€.
Bekrop marauTHON MHAyKIMH. [I[puHIMN Cynieprio3niny MarHUTHBIX NTOJIEH. JIMHUKM MarHUTHON
WHAYKIHH.

MarautHoe 1oje IPOBOJAHMKA C TOKOM (IIPSIMOIO NPOBOJHHUKA, KAaTyIIKHM M KPYTOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Ammepa, e€ HanpaBJIECHUE U MOYJIb.

Cuna Jlopenna, e€ HampaBieHHE M MOXYJb. J[BU)KEHUE 3apsyKEHHOW YacTUIbl B
OJTHOPOJAHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

MaruutHoe none B Beniectse. GeppoMarHeTHKH, apa- U JMaMarHeTHKH.

TexHHYEeCKHE yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHl: IPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUTATENb SIKOOHM, YCKOpUTEIN
AJIEMEHTAPHBIX YACTHUII.

Hemoncmpayuu.



KaptuHa nMHMH MHAYKIMM MarHUTHOTO IO IOJIOCOBOIO M MOAKOBOOOPA3HOTO
IIOCTOSIHHBIX MarHuTOB.

KapTuHa 5uHUN MarHUTHOM MHIYKUMM MOJS JJIMHHOTO IPSAMOr0O IPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IIPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopneincTsue 1ByX NPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaOnronenue 1BuXKeHUs MydKa 3J€KTPOHOB B MArHUTHOM IIOJI€.

[TpuHIMN AeiCTBUSA 3TIEKTPOM3MEPUTENILHOIO IPUOOPa MAarHUTONIEKTPUUECKONH CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomuol, npaKkmuxym.

HccnenoBanre MarHUTHOTO NOJISl HOCTOSTHHBIX MArHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTHKOB.

HccnenoBanue JeMCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuinbl AMmepa.

N3ydeHue 3aBUCUMOCTH CUJIbI AMIIEpA OT CUJIbI TOKA.

OnpeneneHne MarHUTHON MHYKIIMU HA OCHOBE N3MEPEHUs CHIIbI AMIiepa.

Tema 5. DnekmpomazHumnas uHOYKyus.

SBnenue snexTpoMarHuTHOM MHAYKIMH. [loTOok BekTOopa MarHuTHOW MHAYKIMH. DJIC
MHAYKIMU. 3aKOH 3JIeKTpoMarHuTHo uuaykuuu @apanes. Buxpesoe anexrpuueckoe nose. Toku
dyko.

O/1C nHAYKIMH B IPOBOJHUKE, IBHKYIIEMCS B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

WuayktuBHocTh. Karymika WHAYKTHBHOCTM B 1LE€NHU IOCTOSHHOTO TOKa. SIBieHue
camonHaykuuu. 9J1C caMOMHAyKINN.

OHeprus MarHUTHOT'O TOJIS KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHnyeckue ycTpoHCcTBa U TEXHOJIOTMUYECKHUE IPOLECChl: MHAYKIIMOHHAS [1€4b, COJIEHOUI,
3alUTa OT JIEKTPU3ALUU TeJl IPU JBUKEHUHA B MArHUTHOM I10JI€ 3E€MIIH.

Hemoncmpayuu.

Habmonenune siBIeHus 37€KTPOMarHUTHON UHTyKIIUH.

Uccnenosanue 3aBucumoctu DJ[C MHAYKIINN OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[Tanenne MaruuTa B aJJIOMUHHUEBOM (MeIHOI) TpyOe.

SIBieHure caMOMHTyKIIUH.

Uccnenosanue 3aBucumoct IJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHSI CHJIBI TOKA B
LEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKkmuxym.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Omnpenenenne HHAYKIIMY BUXPEBOIO MAarHUTHOT'O TIOJISI.

HccnenoBaHue sBIEHUS CAMOUHTYKIUH.

COopka MOEemH IEKTPOMAarHUTHOTO TeHepaTopa.

Pa3pen 5. Kojed6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOAHbBIE KOTEOAHMS.



['apmonnueckue  konebanus. KuHemaTnmueckoe M JAMHAMHUYECKOE  OMMCAHUE.
DHepreTuyecKoe ONMCcaHue (3aKOH COXpaHEHUsI MEXaHUYECKOM sHEprun). BeiBoa IMHaMHUYECKOTO
ONMCAHUS FAPMOHUYECKUX KOJIEOaHUM U3 UX S3HEPT€TUYECKOT0 U KUHEMAaTUYECKOTO OIIMCAHMS.

Ammumatyna u $aza konebanuii. CBs3b aMIUIMTYIbI KOJICOAHWNM HCXOAHOW BEJIIMYMHBI C
aMIUIUTYAaMU KoJjieOaHui €€ CKOPOCTU U YCKOPEHHS.

[Tepuon u yacrora konebanuii. Ilepro Manbix cBOOOIHBIX KOJIEOAHUH MAaTEeMaTHYECKOTO
MmasTHUKA. [leprnos cBOOOAHBIX KOJICOAHUH MPY>KUHHOTO MAasTHUKA.

[TonsiTue o 3aryxaromux kojaedbanusax. Beinyxaennsie konebanus. Pesonanc. Pesonanchas
KpuBas. BiausiHue 3aryxaHus Ha BUJ Pe30HAHCHOM KPUBOM. ABTOKOJICOaHUSI.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLIECCHI: METPOHOM, Yachl, Kayelld,
MY3BbIKaJIbHBIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch Kojae0aTeTbHOrO ABMKCHHUS.

Habumroienne He3aBUCHMOCTH [IEpHOJia MaJIbIX KOJI€OaHU rpy3a Ha HUTH OT aMILJIUTYIbL.

HccnenoBanue 3aTyXarmuX KOJICOAHNH W 3aBUCUMOCTHU TIEPHOAA CBOOOTHBIX KOJICOaHUI
OT COIIPOTHUBJICHHUS.

HccnenoBanune konebaHWil Tpy3a Ha MAacCUBHOW IMPYXKUHE C IENbI0 (OPMUPOBAHUS
NpeCTaBICHUN 00 HIeaTbHON MOJICNTH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs PHEPTUH MPH KOJIEOaHUAX Ipy3a Ha IPY>KUHE.

HccnenoBaHue BBIHYKICHHBIX KOJICOaHHIHA.

Habmtonenue pesonanca.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJIEOaHUN HUTSHOTO U IPYKMHHOTO MasiTHUKOB.

M3yueHne 3aKOHOB JBM)KEHUS Teja B X0/€ KoJIeOaHU Ha yIpyroM IHoJBece.

N3y4yeHne qBUKEHHSI HUTSHOTO MAasTHHUKA.

[TpeoOpa3zoBaHue F3HEPTUH B IPY>KUHHOM MAasSTHHUKE.

Hccnenoanue yObIBaHUS aMIUIUTYAbI 3aTyXaIOLMX KOJIeOaHUH.

HccnenoBaHue BIHYXICHHBIX KOJIEOaHUH.

Tema 2. dnexkmpomaznumnole Koedanus.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUST B HUJI€ATHHOM
kosnebaTesbHOM KoHType. Popmyna Tomcona. CBA3b aMIUIMTYIbl 3apsjia KOHAEHcaTopa C
aMIUTUTYI0N CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUs PHEPTUH B UJICATILHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxamoliyde 3JeKTPOMarHuTHble KosieOaHusl. BbIHYXJEHHbIE AIIEKTPOMarHUTHBIE
Kosie0aHusl.

IlepemeHHBIIT TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYJHOE M JEHCTBYIOIEE
3HaYeHHE CWJIbI TOKA U HAIIPSDKEHUS TPU PA3TUYHON (popMe 3aBUCUMOCTH MEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconanbHbI IEPEMEHHBIN TOK. Pe3UCTOp, KOHIEHCATOP M KaTyIIKa WHAYKTUBHOCTH
B LIENIH CHHYCOUAAJIIBHOIO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HaNpsKeHU.

Wneanbublii Tpanchopmatop. [IpousBoacTBo, nepenada U morpediIeHne dIEKTPUIECKOM
SHEPIUH.

OKOJIOTMYECKUE PUCKU NPU IPOU3BOACTBE 3IEKTpOodHEepruu. KynbTypa HCHOIb30BaHUS
AIIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: AJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKa, IMHUU 3JIEKTpoIiepeaay.



Hemoncmpayuu.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOTHI CBOOOJHBIX KOJIEOAHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYDA.

OcuusuiorpaMMsbl 31€KTPOMarHUTHBIX KOJIeOaHUH.

['enepaTop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mopenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoIHyX1IeHHBIE CUHYCOUIATIbHBIE KOJIE0aHusI.

Pe3ucrop, kaTymka HHIYKTUBHOCTU U KOHJIEHCATOP B LIENIH IIEPEMEHHOIO TOKA.

Pe3oHanc mpu mocienoBaTeabHOM COCIMHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.

YCTpORCTBO ¥ IPUHIIUIT ACHCTBHS TpaHCcHopMaTopa.

Mozenb IMHUY 3JIEKTPOoIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsl, npaKkmuKym.

Wzydenne Tpanchopmaropa.

HccnenoBanue NepeMEHHOIO TOKA 4epe3 IOCJEeI0BaTEIbHO COEAMHEHHbBIE KOHIEHCATOD,
KaTyIIKYy U PE3UCTOP.

HaOnroneHue 31eKTpOMarHuTHOrO Pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3.1eKmMpPOMAHUNHbBIE 0IHbI.

MexaHnyeckue BOJIHBI, YCJIOBUSA HX pachpocTpaHeHus. [lomepeuynsle W IpoaoJbHBIE
BosIHBL. Ilepuon, ckopocTe pacnpocTpaHeHHs M AjduHaA BOJIHBL. CBOMCTBA MEXAHUYECKUX BOJIH:
OTpakeHHe, IpeJoMIIeHUe, HTeppepeHus U TudpaKius.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3ByKa.

[ITymoBoe 3arps3HEHHE OKPYKAIOLIEH CPENbI.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMSI M3JIyYEHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBolicTBa  2JEKTPOMarHUTHBIX BOJH: OTPaXK€HHWE, MPEIOMJIEHHE, TOJSIpU3alLus,
uHTephepeHIMs U AU(paKIHsL.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpyMeHEHNE 2IEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH Cpeibl.

TexHnuyeckue ycTpoilcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAIbHBIE WHCTPYMEHTHI,
pamap, paauoNpUEMHHK, TeNeBU30p, aHTeHHa, TtenedoH, CBY-meub, ynbTpa3BykoBas
JTUArHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3zoBaHue U paclpoOCTPaHEHUE ONEPEYHBIX U MPOJOIBHBIX BOJH.

KoneOG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

3aBUCHUMOCTH JJIMHBI BOJIHBI OT YaCTOTHI KOJIeOaHH.

HabmioneHne oTpaxeHus U NPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHnn 1 1uppakiind MEXaHUYECKHX BOJIH.

AKyCTUYECKUI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

Habmionenue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.



HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH:  OTpPaKEHUE, IPEIIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

OO6HapyxeHrne HHPPAKPACHOTO U YIHTPA(UOIECTOBOTO U3ITyUSHUH.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

N3yueHune napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHue pacripocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsamonuHeitHOe pacrpocTpaHEHUE CBeTa B OoAHOpoaHOM cpene. JIyu cera. ToueuHslit
HCTOYHHK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHA cBeTa. [locTpoeHHne HM300pakeHUIl B IIOCKOM
3epkaie. Cheprudeckne 3epkaa.

[Ipenomnenue cBera. 3aKOHbI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  IOKa3aTelb
npesnoMiaeHuss. OTHOCUTENbHBIA IOKa3aTelnb mperomiieHus. [loCTOSHCTBO 4acTOThl CBETa M
COOTHOUICHHUE JUIMH BOJIH IIPH IEPEXOJE MOHOXPOMATHUYECKOIO CBETA 4YEpe3 IpaHUIly pasneia
JIBYX ONTUYECKHUX CPEJI.

Xon nmyueit B mpusme. ucnepcus csera. CnoxHbIM cocTaB Oesoro cBera. LIBer.

[lonnoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yroi mojaHOro BHyTPEHHETO OTPaKEHHUS.

CoOuparomue W paccemBaromue JUH3bI. ToHKass nwmH3a. (DOKYyCHOE pacCTOSHUE W
ONTUYECKasi CHUJa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHHS TOHKOH cepudeckoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIBHOTO MOKA3aTeNsl MPETOMIICHHUS.

dopmyIia TOHKOHM JIUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xona syya, IpOoIIEIIIEro JIMH3Y MO/ POU3BOJIBHBIM YIJIOM K €€ TJIJaBHOM ONTHYECKON OCH.
[TocTpoenue n3o0pakeHnit TOYKH U OTPe3Ka MPSMOI B COOUPAIOIINUX U PACCEUBAIOIINX JIMH3AaX U
UX CHCTEeMaXx.

Ontuueckue npubopsl. Paspematomiast cnocoOHOCTh. ['71a3 Kak onTHYecKast CUCTEMA.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKONU ONTHKH.

BomnoBas ontuka. WHrepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaAOII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTeP(GEPEHIIMOHHOM KapTHHE OT ABYX KOTEPEHTHBIX
UCTOYHUKOB. [IpuMepsl kIaccuueckux HHTEPHEPEHIIMOHHBIX CXEM.

Hudpaxkus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.

[lonsipuzanus ceera.

TexHuueckue yCTpONCTBA W TEXHOJOTUYECKHE TMPOIECChl: OYKH, JyIa, NEepPUCKOII,
¢doroanmnapat, MUKPOCKOII, TPOEKIIMOHHBIN armapar, IPOCBETIECHNE ONTUKH, BOJJOKOHHAs ONTHKA,
I paKMOHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHHSI CBETA.

HccenenoBanue npeoMiIeHUs CBETA.

Habmtoienue noaHoro BHyTpeHHEro oTpakeHus. MoJienb cBeToBoa.

HccnenoBanue xoaa CBETOBBIX MTyYKOB Yepe3 IIOCKONAPAILIEIbHYIO IUIACTUHY U IPU3MY.

HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.

Mogenu MUKpOCKOIIa, TeIeCKomna.

Hab6nronenue natepdepeHIinm cBeTa.

Habnroienre 1iBeTOB TOHKUX TUIEHOK.

Habmonenue nugpakiuu cera.

N3yuenne nudpakiimOHHON PEIIETKH.



Hab6nronenue nudpakiinOHHOTO CIEKTpA.

HabGnronenue qucnepcuu certa.

Habumronenune nonsipusanuu cBera.

[TpuMeHeHre noIIPOUIOB ISl U3yUEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit s3xcnepumenm, nabopamopusie pabomst, npaKmuKym.

N3mepenue nokasaresns npeaoMIIeHHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAacCTOSHHSI OT BeLecTBa (HAa MPUMEPE KHUIKUX
JIUH3).

H3mepenne pOKyCHOT0 pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenue n300paXkeHHs B CUCTEME U3 IJIOCKOTO 3epKaja U JINH3BI.

[Tosryuyenue n300paxeHus B CUCTEME U3 JIBYX JIUH3.

KoHncTpyupoBanue TenecCKONmM4eCKiX CUCTEM.

Habmonenue nudpakuuu, nHTEphEepeHIINH U TOISPU3AIIH CBETA.

W3ydeHue nosspu3aluy CBETa, OTPaXXEHHOIO OT MMOBEPXHOCTU AUDJIEKTPHKA.

N3yuenne naTephepeHIny Ja3epHOT0 N3TYUCHUS Ha BYX IIEIISX.

Habmronenue nucnepcuu.

Habmronenue u uccienoBanue 1udpakiinoOHHOTO CIEKTPA.

N3mepenne 1iMHbI CBETOBOM BOJIHBI.

[Tony4yeHnune criekTpa U3ITy4eHHS CBETOAMOAA TPHU OMOIIH TU(PAKIIMOHHOHN PEIIETKH.

Pa3znen 6. OcHOBBI crienMaJIbLHOH TEOPUH OTHOCUTEIHLHOCTH.

['paHuLbl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWUKHU. IlocTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenua.  Yciosue
IPUYUHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHU U COKpAlllEHUE
JUTUHBI.

OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

TexHnyeckue yCTpOHCTBA M TEXHOJOTMYECKHE IPOLECCHl: CIyTHUKOBBIE NPUEMHUKH,
YCKOPHUTENH 3apsKEHHBIX YaCTHII.

YyeHnueckuil SKCIIEpUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

Omnpenenenre UMIyJbca U SHEPTUU PEISITUBUCTCKUX YacTUll (1Mo gororpagusiM TpeKoB
3apsKEHHBIX YaCTULl B MATHUTHOM T10JIE).

Pa3nea 7. KBanroBasi pusuka.

Tema 1. KopnycKyasapHuo-601106011 Oyanu3m.

PaBHOBecHOE TemIoBOoe W3NIydeHHE (M3JIydeHHE aOCONIOTHO YEPHOrO Tema). 3aKoH
cMmemieHust Buna. ['munoresa [lnanka o kBaHTax.

@OTOHBI. DHEPTHs U UMITYJILC (POTOHA.

®oroaddext. OnpiTel A. I'. Ctonerosa. 3akoHbl poTodaddexra. YpaBHeHue DiiHIITEHHA
st hotorpdexra. «KpacHas rpanuia» hotodddekra.

JlaBnenue cBera (B YacTHOCTH, MIaBJICHHE CBeTa Ha aOCOJIOTHO TOIJIOUIAIOIIYIO U
abco0THO oTpaskarollyio nosepxHocth). OnbiTh I1. H. JleOenena.

BonHoBeie cBoiicTBa yactull. Bomuel ae bpoitnsa. Jlnuna BonHbl ne bpoisis u pazMepsl
00J1aCTH JIOKJIM3AIuU ABMXKYIIEHcs yacTuIlbl. KopmyckymsipHO-BoTHOBOM nyanu3m. Judpaxius
AJIEKTPOHOB HA KPUCTAJUIAX.

Criermnduka n3mepenui B Mukpomupe. CootHomenus HeornpeaenéuHoctei I elizendepra.



TexHuyeckue ycTpoicTBa M TEXHOJIOTMYECKHE IMPOLECCHI: CIEKTPOMETP, (POTO3IEMEHT,
dboTogaTunK, TYHHEIBHBIA MUKPOCKOII, COJTHEUHast OaTtapesi, CBeTOAHMO.

Hemoncmpayuu.

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gotorddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTUBIIEHUS MOIYIIPOBOJHUKOB OT OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

HccnenoBanue poropesucropa.

N3mepenue noctossHHOM [Imanka Ha ocHOBe rccnenoBanus hotodddekxra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOAUO/T OT HAPSIKEHMUSL.

Tema 2. @usuka amoma.

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

[Toctynarer bopa. M3nydenue u morjomieHne GOTOHOB NPH MEPEXOJe aToMa C OIHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunsl cnektpoB. CrieKTp ypOBHEH 3HEpruu aToma BOJI0poJa.

CrnoHTaHHOE W BBIHYKJIEHHOE U3NyuyeHue cera. Jlazep.

TexHuueckue YCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCHI: CHEKTPAJIBbHBIM aHaIn3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu.

Mogens omnbiTa Pezepdopaa.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpOoKCTBO U AEMCTBUE CUETUNKA HOHU3UPYIOLINUX YACTHIL.

Ornpeznenenne IJIMHBI BOJHBI JIA3EPHOTO U3ITyYEHUSI.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomoi, npaKmuKym.

HabGmronenue nuHeRyaToro crexkTpa.

HccnenoBanue cnekTpa pa3pekKeHHOr0 aTOMAapHOIO BOJOPOJA U U3MEPEHHE MOCTOSHHOMN
Pun6epra.

Tema 3. @usuxka amommno2o A0pa u 1eMeHMAPHLIX YACHUY.

Hyxnonnas monens simpa ['eitzenbepra—MBanenko. 3apsn sapa. MaccoBoe yucio sjpa.
N3oTomnsl.

PaguoaktuBHOCTE. Anb(a-pacnaj. IJIEKTPOHHBIM U MO3UTPOHHBINA OeTa-pacmaa. ['amma-
U3JIy4YEeHHE.

3aKOH paguOAaKTUBHOrO pacmnana. PagmoakTuBHbIE H30TONBI B mpupone. CBolicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEHHbIN
¢don uznyuenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegekT macchl sipa.

Anepusie peakuuu. Jenenne wu cuHte3 snep. SAnepHble peaktopbl. IIpoGiemsl
YOPaBISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTMYECKHE aCMEeKThl Pa3BUTUS  SACPHOU
SHEPIeTUKHU.

MeTtonbl perucTpanuu U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHII.

DyHIaMeHTalbHbIE B3aUMOJEHCTBUA. baprnoHbl, Me30HBI U JeNTOHBI. [IpeacraBienue o
CranpaptHoil Moaenu. KBapk-TritooHHast MOJENb apOHOB.

®usuka 3a npeaenamu CtanaapTHON Mojenu. TEMHast MaTepust U TEMHAs SHEPIHsL.

EnuHcTBO m3nueckoit KapTUHBI MUpAa.



TexHuueckue yCTporMCTBa M TEXHOJOTHMYECKHE MPOIIECCHI: T03UMETP, KaMepa BuibcoHa,
SJIEPHBIA  PEaKTOp, TEPMOSIACPHBIM peakTop, aroMHas Oom0a, MAarHUTHO-PE30HAHCHAS
Tomorpadus.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmukKym.

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C MCIIOIB30BAHUEM JI03UMETPA.

W3ydenne norionieHus 0eTa-4acTul] aTFOMHUHACM.

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUNKH.

Oransl pa3BUTUA acTpoHOMUU. [IpuknanHoe 1 MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMMUH.
[TpruMEeHUMOCTH 3aKOHOB (PU3UKHU IJIs1 00BICHEHUS MPUPOIBI KOCMUIECKIX OOBEKTOB.

Mertoasl actpoHOMHUYECKUX wuccienoBaHuii. COBpPEeMEHHBIE OINTUYECKHE TEJIECKOIIbI,
paznoTeNeCKONbl, BHeaTMOCc(hepHast acTpOHOMHUSL.

Bun 3Bé3anoro He6a. Co3Be3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. Conneunast akTuBHOCTh. McTounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J{narpamma «CeKTpanbHbIA KJIACC — CBETUMOCTB.
3BE3/1bI TVIABHOW MOCIEA0BATEIIBHOCTUA. 3ABUCUMOCTh «MAacCa — CBETUMOCTh» JJI 3BE3 TJIABHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3A. CoOBpeMEHHbIE IPEACTABICHUS O
IPOUCXO0XACHNUHU U 3Bostoluu CoslHLa U 3BE311. DTambl KU3HU 3BE3I.

Muneunsiii [1yTe — Hamia ["anaktuka. [lonoxxenue u neuxxenune Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe n3nyueHue.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

Hab6monenus 38€31H0T0 HEOA HEBOOPYKEHHBIM TTIA30M C HCTIOJIb30BAaHUEM KOMITHIOTEPHBIX
MPUIIOKEHUH JUIS OTIpeIeIeHHsI TIOJIOKEHUS] HEOECHBIX 00bEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEepHOro MoMylmapus 1 sipKue 3BE3/bI.

Hab6monenus B reneckorn JIyHsl, T1aHET, TYMaHHOCTEH U 3BE3HBIX CKOTIJICHUH.

Du3n4ecKuil MPaAKTUKYM.

CrniocoObl n3MepeHus GU3MUECKUX BEIMYUH C MCIIOIH30BAaHHEM aHAIOTOBBIX U IU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYMKOBBIX CHCTeM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE  TIOTPEITHOCTH  HW3MepeHud  (Qusmyeckux BenuuuH. OIleHKa TpaHUIl
MTOTPEUIHOCTEM.

[TpoBeneHNe KOCBEHHBIX U3MEPEHUH, UCCIIeIOBAaHUIM 3aBUCUMOCTEN (PU3NYECKUX BEITMYUH,
MpPOBEpPKa MPEAIOKEHHBIX THMOTE3 (BHIOOP M3 pabOT, ONMMCAHHBIX B TEMAaTHYECKUX pazenax
«Y4eHUYECKHI dKCIIEpUMEHT, J1a00paTOpHbIe paObOThI, MPAKTHUKYM).

O0o001aroniee MOBTOPEHHME.

OO0o0OmieHne W CUCTeMaTH3alusl COACpXaHWsS — paszlnenoB Kypca «MexaHukay,
«MonexynspHas (U3MKa U TEPMOIUHAMHKAY, «DIEKTpoauHamMuKay, «KonebaHus u BOIHBDY,
«OCHOBBI  crielUaNbHON TEOpPUHM OTHOCHTENbHOCTH», «KBaHTOBas Qu3nka», «IJIEMEHTHI
ACTPOHOMHUHU U aCTPOPUIUKI.

Ponp ¢u3wku u acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHON U
ATHYECKOH chepax NesTeTbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU U ACTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHMHE MHpa, 3HAYCHHE OIKMCATEIbHOW, CHCTEeMAaTH3UPYIOIICH, OOBSICHUTEIHLHON U



MPOTHOCTUYECKON (DYHKIHMHI (HU3HYECKON TEOpUH, POJIb (PU3NUECKONW TEOpHH B (POPMUPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTABICHUH O IPUPOIE.

MexnpeaMeTHbIe CBSI3H.

Uzyuenue kypca ¢pusuku yriryoaéHHoro ypoBHs B 11 kiacce ocylecTBiIsieTcs ¢ y4ETOM
COJIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcaMd MaTeMaTHKH, OWOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UYUCHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
ABJICHUE, Hay4yHbIH (pakT, rumores3a, (Qu3uyeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTUPOBAHNE, MOJIEIIh, U3MEPEHHUE, MTOTPEITHOCTH U3MEPEHUN, H3MEPUTEIHHBIE
npubopsl, nudpoBas 1adopaTopusi.

Mamemamuka: peuieHre cucteMbl ypaBHeHHI. Tpuronomerpuueckue (QyHKIHH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. BEKTOpHI U HX
NPOCKIIMH Ha OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB. [IpOM3BOIHBIE 3JEMEHTAapHBIX (YHKIIHA.
[Tpu3Haku o100 TPEYTOIBHUKOB, ONPEAeIICHHE TUIOIAAN TUIOCKUX QUTYp U 00bEMa Tel.

buonozua: >nekTpudeckue sIBICHUS B )KUBOU PUPOJE, KoJieObaTeabHbIe TBUKEHUS B )KUBOM
IpUPOJIe, SKOJOTHYECKUE PHUCKUA TPU MPOU3BOJACTBE IJIEKTPOIHEPTHH, SIECKTPOMArHUTHOE
3arps3HEHUE OKPYIKAIOIICH Cpedbl, YJIbTPa3ByKOBas IUATHOCTHUKA B MEIUIMHE, ONTHYECKHE
SIBJIEHUS B YKUBOW MPUPOJE.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJIMYecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghus: marHuTHBIC TIONMIOCA 3€MITH, 3aJIe)KH MarHUTHBIX Py, POTOChEMKA 3eMHON
MOBEPXHOCTH, ceiicmorpad.

Texnonozusa: NpuMEeHEHHE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, JIEKTPOBUTATENb
SlkoOu, reHepaTop MEPEMEHHOrO TOKA, HWHAYKIMOHHAs Ie4b, JMHUU OSJIEKTporepenad,
DIIEKTPOABHUTATENb, pajxap, paAUONPUEMHHUK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meus,
yIBTPa3BYKOBasi JWAarHOCTUKAa B TEXHUKE, MPOSKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKAa,
coJHeyHast OaTapesi, CITyTHUKOBbIE PUEMHUKH, SJI€pHAs SHEPTeTUKA U HKOJIOTUUECKUE aCIIEKThI
€€ pa3BUTHS.



3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA/INYHOCTHBIE
PE3YJIBTATBI

3.1 JMYHOCTHBIE PE3YJIBTATDbI

JIM4HOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTpaxarhb
TFOTOBHOCTh M CIIOCOOHOCTH OOYYaroLIUXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUi, IO3UTHUBHBIX BHYTPCHHHX
yOEXKIEHUM, COOTBETCTBYIOLIUMX TPAAMLIMOHHBIM LIEHHOCTSIM  POCCUIMCKOro  OOILIEeCTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITEIbHOCTH B IMPOLIECCE PEealu3allud OCHOBHBIX
HaIpPAaBJICHUI BOCIIUTATENIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPaKIAHCKOI0 BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTb IPAXKAAHCKON MO3UIIMU 00YUaIOILIErocsl KaK akKTUBHOT'O U OTBETCTBEHHOTO
YIEeHa POCCUIICKOro 00I1ecTBa;
® MpUHATHE TPATUIHOHHBIX OOIIEYETOBEYECKUX TYMAaHHCTHYECKUX M JAEMOKPATHYECKUX
IICHHOCTEIA;
® TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECAX TIPa)JaHCKOro OOILecTBa,
y4acTBOBAaTh B CAMOYIPABIEHUHU B 00pa30BaTeIbHON OpraHU3ally;
® yMEHHE B3aMMO/ICHCTBOBATH C COIMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C MX (DYHKIUSIMHU
Y Ha3HAuYEHUEM;
® TOTOBHOCTb K T'YMaHUTapHOW U BOJOHTEPCKOU JIEATEIbHOCTH.
NAaTPUOTHYECKOT0 BOCIIMTAHUSA:
¢ c(hOpMUPOBAHHOCTb POCCHICKOM IPa’kAaHCKOM WIEHTUYHOCTH, MATPUOTU3MA;
® [[ECHHOCTHOE OTHOIIIEHHE K FOCYAapCTBEHHBIM CUMBOJIAM, JJOCTUKEHUSIM POCCUMCKUX YUYEHBIX B
obsactu (GU3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUUECKOTO MTOBE/ICHHS,;
® CIOCOOHOCTH OLIEHMBATh CUTYAI[MI0 M NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYAICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U [ICHHOCTH, B TOM YHCJIE B ACSITEIbHOCTH YUEHOTO;
® OCO3HaHHUE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOIO OyAyILEro.
ICTETHYECKOr0 BOCTIMTAHUA:
. ACTETUUYECKOE OTHOLLIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYILETO
¢du3nueckoil Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® UHTEpeC K pa3IuyHbIM cpepaM npodhecCuOHATBLHON eATENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢u3uKO W TEXHUKOW, yMEHHME COBEpLIaTh OCO3HAaHHBIA BBIOOp Oynymied mpodeccun u
pean30BbIBaTh COOCTBEHHbBIE )KM3HEHHbBIE TUIaHBI,
® TOTOBHOCTh M CIOCOOHOCTh K OOpa3OBaHHWIO M CaMOOOpa30BaHUIO B 00jacTH (PU3UKU Ha
MPOTSKEHUH BCEH JKU3HU.
IKOJTOTHYECKOr0 BOCIIMTAHUA:
e Cc(OpMHUPOBAHHOCTh 3KOJOTUYECKOM KYJBTYPbl, OCO3HaHHE TIJOOAJIBHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;
e [IJIJAHUPOBAHUE U OCYILECTBIICHUE JACHUCTBUN B OKPY’KAIOILIEH CpPEele Ha OCHOBE 3HAHUs LieIei
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;



. pacIIVpeHUe OMbITa JEATCIBHOCTH JKOJOTHYECKOW HAIpPaBICHHOCTH Ha OCHOBE
UMEIOIMXCS 3HAHUM 110 QU3MKeE.

HEeHHOCTH HAYYHOT0 MO3HAHMS:
® COOPMUPOBAHHOCTH MHUPOBO33PECHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
du3nveckoil HayKH;
® OCO3HAHUE I[IEHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTH B MPOIECCE HM3YYCHHS (H3UKH
OCYIIECTBIISATH MPOSKTHYIO U UCCIIEAOBATEIBbCKYIO S TEIbHOCTh WHANBUIYaIBHO U B TPYIIIE.

3.2 METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTe/IbHbIE YHHMBEPCAJIbHBbIE YUeOHbIE AelicTBUS

bazoevie nocuueckue oelicmeus:
® CaMOCTOSTEN HO (OPMYIUPOBATH W aAKTyaIM3HpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
® OMNpeAeNsTh LeNU AesITebHOCTH, 3a7aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHIKEHUS;
® BBHIIBIISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PU3NYECKUX SBICHUSX;
e pa3pabaThIBaTh IUIAH PEHICHHS MPOOJIEMBI C YUETOM aHAIM3a UMCIOIIMXCS MaTepUATbHBIX H
HEMaTepUATBHBIX PECYPCOB;
® BHOCHTH KOPPEKTUBBI B JESTEIBHOCTb, OILICHUBATh COOTBETCTBHE pE3YJIbTATOB LIETISM,
OIICHUBATh PUCKH TOCIICICTBUN ACSITEILHOCTH;
® KOODAVMHHPOBATh U BBINONHATH pPabOTy B YCJIOBHSIX peajdbHOr0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;
® pa3BUBATh KPEATHMBHOE MBIIUICHUE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

bazoevie uccnedosamenvcxkue oeiicmeus:
® BJaJIeTh HAYYHOU TEPMHUHOIOTHEH, KIIIOYEBBIMU MOHATHIMHI U METO/IaMU (PU3UYECKON HAYyKU;
® BJAJIeTh HABBIKAMHU Y4YEOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOM AESITENbHOCTH B OOIACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOWMCKY METOJIOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHHS,
e BJAJeTh BHUJAMHU JEITEIBHOCTH IO TIONYYEHUIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE MPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3HKH;
® BBHUIBIISITH IPUYUHHO-CIICJACTBCHHBIC CBSI3U M aKTYaJIM3UPOBAThH 33J1a4y, BBIBUTATH THIIOTE3Y
e€ pemeHus, HAXOJWTh AapPTYMEHTHI JIJIS JIOKAa3aTelIbCTBA CBOWX YTBEPXKICHWH, 3aTaBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,
® AHAIM3HUPOBATH MOJYUYCHHBIE B XO/I€ PEIICHUS 33/1a4H PE3YJIbTAThI, KPUTHYECKHU OIICHUBATH UX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
® CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIE 33J]aud B 0Opa30BATENBbHON JEATEIHHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;
® /1aBaTh OIIEHKY HOBBIM CUTYyAIIUSIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;
® yMETh MEPEHOCUTH 3HAHUS MO (PU3HUKE B MPAKTUICCKYIO 00JIACTh KU3HEACITEITLHOCTH;
® yMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTei;
® BbIIBUraTh HOBBIE UJIEH, IPEAJIaraTb OPUTrHHAIIbHBIE ITOAXO0/IbI U PEIICHUS;
® CTaBUTH NPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEILICHUSI.

Paborta ¢ napopmanmeii:



® BJIa/IeTh HaBBIKAMU MIOJyYeHHs MH(POpMaK (PU3NUECKOro COAEPIKaHUS U3 UCTOUHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEIBHO OCYILECTBIATh IOUCK, aHAJINW3, CHCTEMATH3alUI0 U HHTEPIPETALUIO
UHOPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;
® OIICHUBATh JIOCTOBEPHOCTH MH()OPMAIIHH;
® ICTIOJIB30BaTh CPEACTBa WH(POPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pEIICHUH
KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OpPraHU3aLMOHHBIX 3a1ad C cOONrofeHueM TpeOoBaHUM
HPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TUTUEHBI, PECypcocOepekeHus], TPABOBBIX U 3TUYECKHUX
HOPM, HOPM HH()OPMAITMOHHOUW 0€30IIaCHOCTH;
® C03/1aBaTh TEKCTHI (PU3MYECKOIO COJAEpXaHMs B Pa3IUYHBIX (popMaTax ¢ yuyéTOM Ha3zHaueHUs
UHpOpPMALMU U 1EJeBOH ayIUTOpPUH, BBIOMpAs ONTUMAIBHYIO (OpPMYy IMpEeACTaBIECHUS U
BU3YaJIU3alu.

KoMMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:
® OCYIIECTBIIATH OOIIEHUE HAa YPOKaxX (PM3UKH U BO BHEYPOUHOH JIEATEILHOCTH;
® Pacro3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTyalluid M CMSATYaTh KOH(JIUKTEI,
® pa3BEPHYTO U JIOTUYHO U3J1araTh CBOKO TOYKY 3PEHUS C UCIOIb30BAaHUEM A3BIKOBBIX CPENICTB;
® [IOHUMAaTh U UCMOJIb30BATh IPEUMYILIECTBA KOMAaH/IHON U MHIUBUAYAIbHON pabOThI;
®BHIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX ACUCTBUI C Y4Y€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,
® [[PUHUMATH L[EJIM COBMECTHOH JEATEIBHOCTH, OPIraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS 110
€€ TOCTHKEHUIO: COCTABIISITh IUIaH AEUCTBUMN, PACIIPEAENIATH POJIM C y4ETOM MHEHUHN YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOI padoThI;
® OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJOI'0 y4aCTHUKA KOMaH[bl B OOIIMH pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;
elpe/asiaraTb HOBbIE MPOEKTHI, OLEHUBAaTh HUAEU C TO3MIHWHM HOBU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
® OCYIIECTBJIATh MO3UTUBHOE CTPATETUYECKOE MOBEJCHUE B PA3IMYHBIX CUTYalUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopzanusayusn:
® CaMOCTOSITEJIbHO OCYILECTBIIATH MO3HABATEIbHYIO JEATENBHOCTE B 001acTH (U3MKH U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 3a/IauH;
® CaMOCTOSITEJIbHO COCTAaBIATh IIJIaH PELIEHUS Pacu€THBIX M KAdyeCTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
e J1aBaTh OL[EHKY HOBBIM CUTYAIlHsIM;
® pacImupsATh PaMKH y4eOHOTrO MpeIMeTa Ha OCHOBE JINYHBIX PEANOUYTEeHHH;
e JleNaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBATH €ro, Oparb Ha ceds OTBETCTBEHHOCTh 3a
pelIeHue;
® OIEHUBATh NPUOOPETEHHBIN OMBIT;
e CrocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSIBICHHUIO APYIUIMH B 007acTH (DU3HUKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHbD.

CamoKormpob, IMOUUOHATLHBIIL UHINEIEKM:
o JlaBaTh OLICHKY HOBBIM CUTYallHsM, BHOCUTb KOPPEKTHBBI B NEATEIBHOCTbH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEISM;



e BIAJCTh HABBIKAMH MO3HABATEIHHON pedieKCHH KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBHUI U
MBICITUTEIIBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHHIA;

® JICIIOJIB30BATh MPUEMBI PE(PICKCHH [T OLIEHKU CUTYalllu, BHIOOPA BEPHOTO PEILICHHS,

® yMeTh OIICHUBATh PUCKHU U CBOCBPEMEHHO MPUHUMATD PEIICHHS 10 UX CHUKEHHUIO;

® [IPUHUMATH MOTHUBBI U APTYMEHTHI APYTHX MPH aHATH3€ PE3yJIbTATOB JCITEIIbHOCTH;

® [PUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

® [IPUHUMATHh MOTHUBBI U apPIYMEHTBI IPYIUX IPU aHAIU3€ PE3yJIbTATOB AEATEIBHOCTH;

e [pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKHU.

B nmponecce NOCTUKCHUA JIMYHOCTHLIX PE3YJILTATOB OCBOCHU A IIPOrPpaMMEI 11O (1)H31/IKC JJISL
YPOBHS CpeIHEro 00IIero oopa3oBaHus y 00ydarOMUXCsl COBEPIICHCTBYETCS YMOIMOHAIBHBIN
UHTEJIEKT, MPEIIoIaralonuii chopMHUpOBaHHOCTb:

o CaMOCO3HaHUSI, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHATIBHOE COCTOSTHHE,
BUJICTh HAIPABIICHUS PA3BUTHS COOCTBEHHOM IMOIIMOHAIBHOU cepbl, ObITh YBEPEHHBIM B ceOe;
o CaMOpEeryJIMPOBAHMS, BKJTFOYAFOIIETO CaMOKOHTPOJIb, yMEHHE PUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEACHHUE, CIOCOOHOCTh aJaNTHPOBAThCA K SMOIHOHAILHBIM
U3MCHEHHSIM H MTPOSIBIISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

o BHYTPCHHEH MOTHMBAIIMH, BKIIOYAMONICH CTpEMJICHHE K JOCTH)KCHHIO IEIH M YCIEXy,
ONTUMU3M, NHUIIUATHUBHOCTb, YMCHHUC I[eflCTBOBaTB, UCX0Os N3 CBOUX BOSMOX(HOCTCﬁ;

. SMIATHH, BKJIIOYAOLIEH CIOCOOHOCTh MOHUMAaTh 3MOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATH €0 IpHU OCYHICCTBJICHUN O6HICHI/I${, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKUBAHUIO,
° COIIMAJIbBHBIX HABBIKOB, BKIIFOYAIOIIINUX CIIOCOOHOCTH BBICTpanBAaTb OTHOIICHUA C APYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTbh KOHQIUKTHI.

3.2 IPEAMETHBIE PE3YJIBTATbBI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y 0OYHAIOLINXCS YMEHUH:

® [IOHUMATh POJIb (PU3UKH B IKOHOMUYECKOH, TEXHOJIOTHUECKOM, 3KOJIOrMYECKOH, COLIMATBHOMN U
THYECKOU cepax NesITeTbHOCTH YeJI0BEKa, POjb U MECTO (PU3MKH B COBPEMEHHON Hay4yHOU
KapTHHE MHUpPa, 3HAYCHHE ONMCATENBbHOW, CHUCTEMATH3UpYIOIIeH, OOBACHUTENbHOW U
MPOrHOCTUYECKONW (YHKIUN (PU3NYECKOW TEOPUU — MEXAHUKH, MOJIEKYJSIpHOM (QHU3UKU U
TEPMOJUHAMUKH, POJIb PU3NYECKON TeOpUr B (OPMHUPOBAHUU IIPEICTABICHUN O (HU3HUECKOI
KapTUHE MUpAa;

e pasnuuaTh YCJIOBUS TNPHUMEHUMOCTH Mojesiel (U3MYeCKHX Tel M TPOLECCOB (SBICHUMN):
UHepIHaibHas cHucTeMa oTcuéra, aOCOJMIOTHO TBEPIOE TENlo, MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKEHUE, CBOOOJHOE TmajeHue, aOCoJIOTHO ympyras aedopmarus,
a0COJIIOTHO YIPYyroe M aOCOJIIOTHO HEYIpPYroe CTOJIKHOBEHUS, MOJENIU ra3a, JKUIAKOCTH U
TBEPAOro (KPUCTAJUIMUECKOI0) TeNa, WUACaNbHbIM Ta3, TOYEYHBIH 3aps], OJIHOPOJHOE
DIIEKTPUYECKOE TI0JIE;

e pasnuuaTh YCIOBUS (TpaHHUIBL, 00JacTH) MPUMEHUMOCTH (DU3UYECKHX 3aKOHOB, IMOHHUMATh
BCeOOIMit XxapakTep pyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh UCIIOIb30BAHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATh U OOBACHATH MEXAHHMYECKHE IPOLECCHl U SIBJIEHUS, HUCHOJb3Ysl OCHOBHBIE
HOJIOKEHHUS U 3aKOHBl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO JBMXKEHMS, (POPMYJIbI



KMHEMaTUKU PaBHOYCKOPEHHOTO IBW)KEHMsI, MpeoOpa3oBaHus [amuies A CKOPOCTH U
nepeMenieHusi, 3akoHbl Hpl0TOHA, MPUHIMI OTHOCUTENBHOCTH [ anuies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHbl COXPAHEHUS UMITYJIbCA U MEXAaHUYECKOM dHEpruu, cBsi3b pabOThI CUJIIBI C
U3MEHEHHEM MEXaHMYECKON HHEepruM, YCIOBUS paBHOBECHS TBEPAOro Teja), MPH 3TOM
HCII0JIb30BaTh MaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, yKa3blBaTh YCJIOBHUS NPUMEHHUMOCTH
bu3nyecKuX 3aKOHOB: MpeoOpazoBanuii ['amuiesi, BTOPOro u TpeThero 3akoHOB HbloTOHAa,
3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
AQHAIM3UPOBATh U OOBICHATH TEIUIOBBIE MPOLECCHl U SIBJICHHS, HUCIHOJIb3ysS OCHOBHBIE
nonioskeHuss MKT u 3akoHBI MOJEKYJIApHOW (U3UKH U TEPMOJUHAMHUKHU (CBA3bH JABJICHUS
UJICAIBHOIO T'a3a CO CPEIHEN KUHETUYECKOW SHEPIUEl TEMII0BOTO ABUKEHUS U KOHIIEHTPALKEH
€ro MOJIEKYJ1, CBSI3b TEMIIEpATyphl BELLIECTBA CO CPEIHEN KMHETUUECKON dHEpruei TerioBoro
JBUKEHUS €r0 YacTHULl, CBA3b JABJICHUS UJEAIBHOIO ra3a ¢ KOHLUEHTpaluueld MOJIEKYd U €ro
TeMIiepaTypoH, ypaBuenue MeneneeBa—Knanelipona, nepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHUS PHEPruH B TEIJIOBBIX MPOIEcCcax), MPU 3TOM HCIOIb30BaTh MaTEMaTHUECKOE
BbIpQXCHHE 3aKOHOB, YKas3blBaTb YCJIOBHUS INPUMEHUMOCTH YpaBHEHHS MeHeneeBa—
Knaneiipona;

AQHAIU3UPOBATh U OOBSICHATH AIEKTPUUYECKUE SIBICHUSA, HCIONb3Yysl OCHOBHBIE MOJIOKEHUS U
3aKOHbBI 3JIEKTPOJMHAMUKU (3aKOH COXpaHEHHUsl 3JIEKTpUYEcKoro 3apsaa, 3akoH KyioHa,
MOTEHIUAIBHOCTh 3JEKTPOCTATUYECKOrO MOJIs, HPHUHLMI CYNEPHO3ULUU 3IEKTPUUECKUX
MOJIEH, MPU ATOM YKa3bIBasi yCIIOBUS MPUMEHMMOCTH 3akoHa KysoHa, a Takke MpakTU4eCKH
BaXHbIE COOTHOILIEHMS: 3aKOHbI OMa il yyacTKa LN U JUId 3aMKHYTOM 3JeKTpUYECKOi
uenu, 3akoH /xoyna—Jlenua, npasuna Kupxroda, 3akonsl @apajes s 2JIEKTpoIn3a);
OMHCHIBATh (PU3UYECKHE TIPOIECChl M SBICHHS, HCIOJIb3ys BEIUYMHBI: IEepeMelleHHE,
CKOPOCTb, YCKOPEHHE, MMITYJbC T€Ja U CUCTEMBbI TeJ, CHJIa, MOMEHT CWJIbl, JaBJICHUE,
MOTEHIIMAIbHAs DHEPrus, KWHETHUeCKas JHEpPrus, MeXaHW4deckas JHeprus, padora CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, CHUJIA TSHKECTH, CHJIA YIIPYTOCTH, CHJIa TPEHUS, MOILITHOCTb,
SHEpPrusi B3aUMOJICHCTBUSL Tena ¢ 3eMi€l BONMM3UM €€ MOBEPXHOCTH, SHEPIHsl yHpyrou
nedopMaluu MpYy>KUHBI, KOJIUYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIlepaTypa Tena, pabora B
TEPMOJMHAMUKE, BHYTPEHHSISI SHEPTHUS HJICATHHOTO0 OJIHOATOMHOTO ra3a, paboTa H1eanbHOTro
raza, OTHOCUTEIbHAs BIaXHOCTh Bo3nyxa, KIIJI waeasbHOro TEMIOBOrO JBUTATENS;
AIIEKTPUYECKOE TM0JIe, HANPSKEHHOCTh AIEKTPUYECKOro TOJs, HANpPsHKEHHOCTb — MOJS
TOYEYHOI'O 3apsiia WM 3apsHKeHHOro Iapa B BakKyyMe M B JUAJIEKTPUKE, MOTEHIHUAI
IIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh NOTEHLMUAJIOB, 3JEKTPOABMKYIIAs CUJIA, CHJA TOKA,
HaIpsDKEHUE, MOIIHOCTh TOKa, DJJIEKTpUuYeckas €EMKOCTh INIOCKOrO0 KOHJAEHCATopa,
COMPOTHUBIIEHUE YydYacTKa LENu C IOCIEAOBaTeIbHBIM M MapajuleIbHBIM COEIUHEHUEM
PE3UCTOPOB, SHEPTHUS IEKTPUUECKOTO MOJI KOHAEHCATOpa;

OOBSICHATh OCOOCHHOCTH TNPOTEKaHUs (PU3MUYECKUX SIBICHUH: MEXaHHMYECKOe JIBUKECHHUE,
TEIJIOBOE JBMIKEHHE YacTUI[ BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE IBUKEHHE,
mubdy3nsa, ucCmapeHue, KWIEHWE W KOHJACHCAllMsA, IUIABICHHE W KPUCTALTU3ALUs,
HaIpPaBJIECHHOCTh TEIUIONEPEIauu, SJEKTpU3alusl Tell, IKBUIOTCHIUAIBHOCTh MOBEPXHOCTH
3apsYKEHHOIO MTPOBO/IHUKA;

MIPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTH OIHOW (DU3WYECKON BEIMYMHBI OT JPYrod ¢
MCIIOJIb30BaHUEM NPSMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBAThH
pe3yNbTaThl MOTYYEHHON 3aBHCUMOCTH (U3WYECKUX BEJIMYMH B BUIE TPadUKOB C y4ETOM
a0COTIOTHBIX TOTPEITHOCTEN H3MEPEHHUIA, AeTIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEIOBAHUS;



MPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUUHH, ITPU 3TOM BHIOMPATh ONTUMAIIbHBII
METOJI U3MEpEeHUs, OICHUBATh AOCONIOTHBIE U OTHOCHUTEIbHBIE IMOTPEIIHOCTH MHPSIMBIX U
KOCBEHHBIX U3MEPEHHUN;

MPOBOJIUTH OMBITHI MO MPOBEPKE MNPEIJIOKEHHOW THUIOTE3bl: IJIAHUPOBATh SKCHEPUMEHT,
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh MOJIyYEHHBIE PE3YJIbTAThI U J€/IaTh
BBIBOJ O CTaTyCe MPE/UI0KEHHON THUIIOTE3HI;

coOiroaaTh npaBuia 0€30MacHOro TpyJa MNPy MPOBEICHUH HCCIEA0BaHUN B paMKaxX y4eOHOTo
OKCIIEPUMEHTA, TMPAKTUKyMa M Y4eOHO-HCCIEIOBATEIBCKOW W TPOCKTHOW ACSITEILHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000pyA0BaHNUS;

pemiate pacyéTHbIC 3a7]aud C SIBHO 3a/IaHHOM M HESBHO 33/JIaHHON (PU3MYECKON MOJENBIO: Ha
OCHOBaHUHU aHall3a YCIOBUS OOOCHOBBIBATH BBHIOOp (DM3MUECKOH MOJIENH, OTBeyaroleit
TpeOOBaHUSM 3a/a4l, TPHUMEHITH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U IOCTYJaThl
(GU3MYECKUX TEOpHM TPH HCIOIb30BAHUM MATEMAaTUYECKUX METOJIOB pelIeHus 3ajad,
MIPOBOJIUTh PAaCcyYEThl HA OCHOBAaHUU HMEIOIIMXCSA JAHHBIX, aHAIM3UPOBATh PE3yIbTaThl U
KOPPEKTUPOBATh METO/Ibl PELIECHUS C YUETOM MOJIyYEHHBIX PE3YJIbTATOB;

peuiaTh KaueCTBEHHBIC 3a/1a4H, TPEOyIoIMe MPUMEHEHUsI 3HAaHUN U3 pa3HBIX pa3/iesioB Kypca
bu3KKY, a TaKKe MHTErpaluu 3HAaHUHM U3 JIPYTUX MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA:
BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PAaCCYXJACHHH C ONOpoi Ha W3yUYECHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYECKUE SBIICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHHUS [UIsi OOBSCHEHUS OCHOBHBIX MPHUHIMIIOB PabOTHI
HU3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIIECCOB;
MPUBOIUTH IPUMEPHI BKJIaZIa POCCUNUCKUX U 3aPYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
AQHAIM3UPOBATh M OLIEHUBATh TOCIEACTBUSI OBITOBOM M MPOM3BOACTBEHHOHN AEATEIHLHOCTU
YeNI0BEeKa, CBSI3aHHOM ¢ (PU3NUECKUMH IPOIECCAMH, C MO3UIUI SKOJIOTHYEeCKON 0€30MacHOCTH,
MIPEACTABICHUI O pallMOHAIIBHOM IPUPOIOINOIb30BAHUH, a TAKKE PA3yMHOM HCIIOIb30BAHUU
JOCTH>KCHHU I HAYKU M TEXHOJIOTUH JJI TaTbHEHIIIEr0 pa3BUTHSI UE€JIOBEYECKOTO 00IeCTBa;
MPUMEHATh Pa3IMYHbIE CIMOCOOBI PaboThl ¢ HMHpOpPMANMEH (U3NUECKOTO COIEPKAHUS C
WCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, TMPH 3TOM HCIOIb30BATh
COBpeMeHHBbIE MH(OPMAIMOHHBIE TEXHOJOTHUU ISl MOWCKA, TEPepabOTKH U TPEIbSIBICHUS
y4eOHOM © HAYYHO-TIONMYJSPHOW HHQPOpPMAINK, CTPYKTYPHPOBAHUS U UHTEPIIpETalUn
uH(pOpMaIlMK, TOTYYCHHOH U3 PA3IUYHBIX MCTOYHUKOB, KPUTHUECKH aHAIU3HPOBATH
noyiydaeMyr0 MHGOPMAIMI0O U OIICHWBATh €€ JOCTOBEPHOCTh KaK HAa OCHOBE HMEIOIIMXCS
3HaHWH, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA HH(POpMAITUH;

MPOSIBIISATH OPTaHU3AIMOHHBIC W MTO3HABATENILHBIE YMEHHS CAMOCTOSTEIILHOTO TPUOOPETEHIS
HOBBIX 3HAHUH B MIPOIIECCE BHITTOJIHCHUS IPOSKTHBIX M YU4EOHO-UCCIIE0BATEIHCKUX PaldoT;
paboTaTh B TpYyIIE C MCIOJHEHUEM DPA3IUYHBIX COIMANBHBIX POJEH, MIaHUPOBaTh padoOTy
TPYIIIbI, PALIMOHATILHO PACIIPEACIIATh ACSITEIbHOCTh B HECTAHIAPTHBIX CUTYaIUsIX, aIeKBATHO
OIICHUBATh BKJIA] KaX/I0TO U3 YUACTHUKOB TPYIINHI B PEIICHUE PacCMaTPUBAEMON TPOOIIEMBI;
MPOSBIATH MOTHBAIMIO K Oyayiedl mpodeccnoHambHON AEATEeIbHOCTH M0 CHEUAIBHOCTIM
(UBUKO-TEXHUYECKOTO MPOQUIIS.

K xonmy obyuenus B 11 Knacce mpeaMeTHBIC Pe3yabTaThl HA YIIyOJEHHOM ypPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHUM:



® [IOHUMATh POJIb (PU3UKHA B DIKOHOMHYECKOU, TEXHOJIOTUUECKON, COIIMAILHON M ATHYECKOHN cdepax
NEeSITeIbHOCTH YeJIOBEKa, pojib U MECTO (DM3MKH B COBPEMEHHOM HAay4dyHOW KapTHHE MHUpa, POJb
aCTPOHOMHUHU B TMPAKTUYECKON JIEATEIHHOCTH YEIOBEKA W JAJbHEUIEM Hay4YHO-TEXHUYECKOM
Pa3BUTHH, 3HAYCHHUE OMHUCATEILHON, CUCTEMATH3UPYIOIIEH, OObSICHUTEILHON U MMPOrHOCTUYECKOM
GyHKIUH (U3NYECKO TEOpUU — BIEKTPOAMHAMUKH, CIELUUATbHON TEOPHUH OTHOCUTEIBHOCTH,
KBaHTOBOHN (U3UKH, pOJib (PU3MUECKON TeOpHH B (POPMUPOBAHUU MPEICTABICHUN O HUZNYECKOM
KapTUHE MHpa, MeCTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIC;

e pa3nuyaTh YCIOBUS MPUMEHUMOCTH MoOJeNell (QU3NYecKuX Teld M IPOLECcCOB (SBJICHUN):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TIIOJIsA, TapMOHUYECKHE KoJeOaHus,
MaTeMaTUYECKUI MaATHUK, U€aTbHBIN IPYKUHHBIN MassTHUK, TADMOHUYECKHUE BOIHBIL, H/1€aJIbHbIN
KoJeOaTeNbHBI KOHTYpP, TOHKas JIMH3a, MOJENeld aToMa, aTOMHOTO sapa U KBaHTOBOM MOJETH
CBETa;

e pa3nuyaTh yYCJIOBUS (TPaHUIBI, OOJACTH) NPUMEHHUMOCTH (DPU3MUECKUX 3aKOHOB, IIOHUMATh
BceoOmuit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB W OTPAaHUYCHHOCTH HCIOJB30BAaHUS YACTHBIX
3aKOHOB;

® AHAJIM3UPOBATHh M OOBSACHATH SJIEKTPOMATHUTHBIE MPOIECCHl U SIBJICHHS, UCIOIB3YS OCHOBHBIE
MOJIOKEHUS W 3aKOHBI AJCKTPOAMHAMHUKH M CIEHUATbHOW TEOPHUH OTHOCUTEIHHOCTH (3aKOH
COXpaHEHUsl 3JEKTPUUYECKOro 3apsjaa, cuia Ammepa, cuia JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOM
uHayKuuu, npaswio Jlenna, cBsizp DJIC caMOMHIYKIMU B 3JIEMEHTE SJICKTPUUYECKOW IIEMH CO
CKOPOCTBIO HW3MEHEHHUS CHJIBbl TOKa, TOCTYJAThl CHEIHAIBHOM TEOPHUH OTHOCHUTEIHLHOCTH
OHHIITEHA);

® AHAJIM3UPOBATH U OOBSACHATH KBAHTOBBIE MPOIIECCHI U SIBJICHUS, UCIOB3Ys MONI0KEHUS KBAHTOBOMN
¢busuku (ypaBHeHue DifHIITeHHA A7s1 poTodddekTa, mepBhlii 1 BTOpoii moctynatsl bopa, mpuHImMI
COOTHOIIIEHUS HeomnpeaenéHHoctel ['eifseHOepra, 3aKOHBI COXpaHEHUS 3apsiIOBOTO U MAacCOBOTO
YUCEJ U SHEPTHUH B STACPHBIX PEAKIIUAX, 3aKOH PAIMOAKTHBHOTO PacIiaia);

® ONUCHIBATh (DU3UYECKHUE TPOIECChl W SBIEHHUS, UCIOJIb3Ys BEIUYUHBL: HANPSKEHHOCTH
ANEKTPUYECKOTO IOJIA, TMOTEHLHUAN 3JIEKTPOCTaTUYECKOro TOJis, Ppa3HOCTh IOTEHIIMAJIOB,
AJIEKTPOJBIDKYIIASl CWJIa, WHIYKIMS MarHUTHOTO TIOJIsl, MAarHUTHBIA TIOTOK, cuiia Awmriepa,
WHIyKTUBHOCTb, JJIEKTPOJABUKYIIIAs CUJIa CAMOMHAYKIIUH, SHEPTUsl MATHUTHOTO TIOJISI IPOBOIHUKA
C TOKOM, PEISTHUBHUCTCKHI UMIYIBC, TOJHAS JHEPTHUsi, PHEPrUsl MOKOs CBOOOJHON YaCTHUIIHI,
SHEPTHS ¥ UMITYJIEC (DOTOHA, MACCOBOE YHCIIO U 3apsiJ SiApa, SHEPTHSI CBSI3H SI/IPa;

® 00BSICHATH OCOOCHHOCTH TPOTEKaHUS (U3MYECKUX SIBJICHUH: JJICKTPOMAarHUTHAs WHIYKIUS,
CaMOMHAYKITUS, PE30HAHC, MHTEep(hEpeHIIns BOIH, TU(paKIus, AUCIEPCHs, TTOJIHOE BHYTPEHHEE
otpaxxeHue, goroanexrpuaeckuii 3pdext (dporodrddexr), anpda- u Geta-pacmansl saep, ramma-
U3NydeHue saep, u3ndeckue MPUHIUIBI CIEKTPATLHOTO aHaIu3a U pa0doThI a3epa;

® OIIpEACNIATh HAMPABICHUE MHAYKIMU MArHUTHOTO MOJISI MMPOBOJHMUKA C TOKOM, CHIIbI AMmmepa u
cuisbl JIopeHua;

® CTPOUTH M300paXeHUe, CO3/1aBaeMOe TUIOCKHM 3€PKajioM, TOHKOW JIMH30HM, U PacCUUTHIBATH €T0
XapaKTEPUCTHUKU;

® [IPUMEHATh OCHOBOITOJIATAOIINE ACTPOHOMHUYECKHE MOHSATHS, TEOPUM M 3aKOHBI Ul aHaIu3a U
00BsICHEHUST (U3MUECKUX TIPOIECCOB, MPOUCXOIANINX B 3BE3/1ax, B 3BE3THBIX CUCTEMax, B
MEXTTAKTHIECKOH Cpelie; MBIKEHUsI HEOSCHBIX TeJl, DBOJIIOINY 3BE3/ 1 BeenenHoi,

® [IPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (DHU3MUECKUX BEJIWYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpEeHull, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCUPOBATh PE3yJIbTAaThl MOJy4YEHHOM



3aBUCUMOCTH (PU3MUYECKUX BEIUYMH B BHJE TpaduKOB C y4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH
I/I3MepeHI/II>'I, JaeJiaTb BBIBOABI 110 pGSYHBTaTaM HUCCICOOBAHUA,

® [IPOBOJINTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIMYHMH, NMPH TOM BHIOMPATh ONTHMAIbHBIN
MCETO/ I/I3MepeHI/ISI, OLICHUBATh aGCOJIIOTHBIe " OTHOCUTCJIIBHBIC HOI‘peH_IHOCTI/I HpSIMBIX 1 KOCBCHHBIX
HU3MEPEHUI;

® IPOBOMTH OTBITHI IO MPOBEPKE MPEIIOKEHHOW TUIIOTE3bI: FIAHUPOBAThH IKCIIEPUMEHT, COOUpaTh
SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIIM3UPOBATH IOJIYUYECHHBIE PE3YJbTAaThl M JI€JIaTh BBIBOJ O
cTaTyce NpeyioKeHHON TUIIOTE3bI;

® OIIMCBIBATHh MCTOAbI HOHy‘ICHI/ISI Hay‘-IHBIX aCTpOHOMI/I‘IGCKI/IX 3HaHHﬁ;

e coOMoaTh MpaBujia O€301aCHOTO TPyJAa MpPU MPOBEICHUU HCCICIOBAHUN B paMKax y4eOHOTO
OKCIIEPUMEHTA, MPAKTUKyMa M Yy4eOHO-HCCIIEIOBATeNIbCKOW M MPOEKTHOM JEesTeNbHOCTH C
WCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYIOBAHHS,

epemiarh pacdyETHRIC 3a/1a4d C SBHO 33JIAaHHOW W HESIBHO 33JaHHOW (DM3MYECKOW MOJEIBIO: Ha
OCHOBAHUHU aHAJIN3a yCJIOBI/Ifl BI)I6I/IpaTI) (1)I/ISI/I‘I€CKI/IG MOACIN, OTBECUHAIOIIINEC Tpe6OBaHI/I$IM 3aJa4u,
OPUMEHSATH (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (PU3UYECKUX TEOPHUH IpH
KCTOJIb30BAHUM MAaTEMAaTHYECKUX METOJ0B PEIICHUs 3ajad, MPOBOAUTH Pacu€Thl HA OCHOBAHUM
MMEIOIIMNXCA TAHHBIX, aHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METO/IbI PELICHUS C YUETOM
HOJIy‘-IeHHI)IX pe?;YJH)TaTOB;

epemarh KaueCTBEHHBIE 3aaud, TPeOYIOUIHe MPUMEHEHHUs 3HAHWN W3 Pa3HBIX pas3/elioB Kypca
¢u3MKK, a TakKe MHTETPAlMU 3HAHUA W3 JPYTUX IMPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA!
BBICTPaMBaTh JIOTMYECKYIO IIEMOYKY pACCYKJIECHHH C ONOpPOM Ha W3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUe SBICHUS;

® [ICTIOJIB30BATh TEOPETUYECKUE 3HAHHS i OOBSICHEHHs] OCHOBHBIX TPHUHIIUIOB pPalbOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

® IPUBOJIUTH MPUMEPHI BKIIaa POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKHU, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

.aHaJ'[I/I?;I/IpOBaTI) U OICHUBATH ITIOCICIACTBUSA 6BITOBOI7[ 158 HpOPI?;BOI[CTBeHHOI\/'I NCATCIIBHOCTHU
YeNoBeKa, CBA3aHHON C (PU3NYECKUMHU MPOIECCAaMH, C MO3UIUI IKOIOTHYECKONW 0e30MacHOCTH,
HpeHCTaBJ'[CHI/II\/'I (0] paHI/IOHaJ'II)HOM HpI/IpOHOHOHBSOBaHI/II/I, a TaKXe paSYMHOM HUCITIOJIB30BAHUHN
JTOCTIKCHHUM HAYKH M TEXHOJIOTHH TS JATBHEHIIIETO pa3BUTHS YEIT0BEUECKOTO OOIIECTBA;

e IPUMEHATh pPA3NIUYHBIE CIOCOOBI paboThl ¢ uHpopMalued (GU3NUECKOTO COAepPKAHUS C
HUCITIOJIB30BAHUECM COBpeMeHHBIX I/IHCbOpMaI_[I/IOHHI)IX TCXHOHOFI/IP'I, HpI/I 3TOM HCIIOJIB30BAaThH
COBpeMeHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS IOUCKA, TepepabOTKU U MPEAbABICHUS yIeOHOM
U HAYYHO-TIOMYJIAPHOW WHGOpPMAIUU, CTPYKTYpPUPOBAHHUS U WHTEpIpeTanuu WHGOpMAIuH,
HOJ'Iy‘-IeHHOI\/’I nu3 pa3.]'II/I'—IHI)IX HUCTOYHHKOB, KpHTquCKH aHaJ'II/ISI/IPOBaTB nonyqaeMy}o I/IH(i)OpMaHI/IIO
U OIICHUBATh €€ JOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TAK U Ha OCHOBE aHAJIM3a
HCTOYHUKA UH(POPMAITUY;

® [IPOSIBJIATh OPTaHU3AIMOHHBIE W TO3HABATEIbHBIE YMEHHUS CaMOCTOSTEIILHOTO MPUOOpETEHHS
HOBBIX 3HAHUH B MPOIIECCe BHIMOIHEHHSI POCKTHBIX U yUeOHO-HUCCIIeIOBATENIbCKIX PadoT;

® paboTaTh B IPYIINE C HCTIOTHEHUEM PA3IUYHBIX COIMATBHBIX POJIEH, INTAHUPOBATh pabOTy TPYIIIHI,
paI_[I/IOHaJIbHO pacnpenenﬂTb OCATCIIBHOCTL B HeCTaHIIapTHI:IX CI/ITyaL[I/DIX, AJICKBATHO OLICHUBATH
BKJIQJT KQXJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PaCCMaTPUBAEMOM TTPOOIIEMBI;

e IPOSIBIIATH MOTHBAIIMIO K Oyaymied NpodecCHOHATBHOW AESITEIBHOCTH IO CIECIHATIBHOCTSIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.



4. TEMATHYECKOE INTIAHUPOBAHUE
10 KJIACC (5 uacos * 34 neoenu = 170 uacos)

JleATeJIbHOCTD YUUTES € Y4eTOM
NPOrpaMmMbl BOCIMTAHUSA

v [ToOyxnenue oOydaromuxcs
COOJII0JIaTh Ha YPOKE OOIICTTPUHSTHIC
HOPMBI TIOBEJICHUS, IIPaBUIIa OOIICHUS
CO CTapIIUMHU (IIEAarOrHYECKUMHU
pabOTHHKAMHU) U CBEPCTHUKAMHU
(oOyuaromumucst), IPUHLUIIBI
y4eOHON JUCHUTIIIMHBI U
CaMOOPraHU3AIINH.

v Hcmonb3oBanue
BOCIUTATEIbHBIX BO3MOXKHOCTEH
coJiep>KaHusl yueOHOro mpeaMeTa
gyepes JEMOHCTPAINIO 00yYaroMCs
MIPUMEPOB OTBETCTBEHHOTO
OTHOIICHHS K HayKe, HACTOMYUBOCTH B
JIOCTYIKEHUH TIeJIeH, Hay9IHBIX
OTKPBITHH.

Ne Koa-
Tema ypoka
n/n BO
4acoB
Pazgen 1. HAYYHBIM METO/I IO3HAHUSA ITPUPO/IbI - 6 yacos
1 dusmka — pyHIaMeHTallbHas HayKa O PUpoJie 1
) Hayunslii MeTOZ IO3HAHUSA U METOBI |
UCCIIeIOBaHMS (PU3UYECKHX SIBICHUI
OKCIIEpUMEHT U TEOpHUs B MPOLIECCE MO3HAHUS
3 npupozsl. Habnoaenue u skcrepuMeHT B 1
¢duzuke
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUYUH 1
5 AOCOI0THAs M OTHOCUTENbHAS TOIPEIIHOCTH |
U3MepeHui (PU3MIECKNX BEITNIHH
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN |

Hay4YHOW KapTHUHBI MUPA, B IPAKTUYECKOU
JeATEIbHOCTH JIFOACH

v Hcrons3oBanue
BOCIIUTATEIBLHBIX BO3MOYKHOCTEH
CoJiepKaHusl yueOHOTO MpeaMeTa
gepes Moa00p U 00CYKIeHHE
POOJIEMHBIX CHUTYaIHH.

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [{OK
https://m.edsoo.ru/1beef346

bubnunoreka LIOK
https://m.edsoo.ru/3a7fde29

bubnuoreka [{OK
https://m.edsoo.ru/34c49931

bubnuoreka [{OK
https://m.edsoo.ru/ca2def03

bubanoreka LIOK
https://m.edsoo.ru/7f18fda3

bubanoreka LIOK
https://m.edsoo.ru/eabbded 1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

v dopmupoBaHue yOEKIEHHOCTU
B BO3MOKHOCTH [O3HAHUS TIPUPOJIB,
OTHOIIEHHS K (PU3UKE KAK DIEMEHTY
00IIEYETOBEYECKOM KYIBTYPBI.

Paznea 2. MEXAHUKA — 35 yacos

Mexannueckoe aBrxkeHue. CucreMa oTcyera.
OTHOCHTEIBHOCTD MEXAaHUYECKOTO JBUKCHHUSL.
[Ipsimast u oOpaTHAs 3aja9M MEXaHUKH

Panuyc-BekTOp MatepralbHON TOUKH, €T0
MPOEKIIMU HA OCU KoopAuHAT. Tpaekropus.

[Tepememnienune. Cxkopoctb. X mpoekiuu Ha ocu

KOOpAuHAT

PaBHOMEpHOE NPAMONTMHENHOE IBUKEHUE.
['padmyeckoe onricanre paBHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS

10

CrnosxeHue nepeMelieHnii 1 CKOpOCTeH.
Pemenue 3agau

11

12

HepaBHomepHoe nBUkeHHE. MTHOBEHHAs
CKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MMOCTOAHHBIM YCKOPCHUEM

I'paduueckoe onucaHue NpsIMOJIMHEHHOTO
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBobomHOe masienne. Y CKopeHue CBOOOTHOTO
nazieHusi. 3aBUCUMOCTh KOOPAWHAT, CKOPOCTH,
YCKOpPEHUs OT BPEMEHH U UX rpaduKu

14

JIBukeHue tena, OpOIIEHHOTO MO YIJIOM K
TOPU3OHTY

v [ToOy>xnenne oOyvaronuxcs
co0JII0/1aTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEICHUS, TIPaBUIIA OOIIEHUS
CO CTaplIMMHU (TI€JarornyecKuMu
pabOTHHUKAaMH) U CBEPCTHUKAMU
(oOyuaromumucst), IPUHLUIIBI
y4eOHOH TUCIUILIMHBI 1
CaMOOpraHu3aIuH.

v Hcrnosnb3oBanue
BOCIIUTATEIBHBIX BO3MOYKHOCTEH
coJiepKaHus yueOHOTO IpeaMeTa
Yyepe3 IEMOHCTPAINIO 00YJIarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO
OTHOIIIEHHS K HayKe, HACTOMYMBOCTH B
JOCTYKEHUH 11eTIel, Hay4IHbIX
OTKPBITHH.

v Hcnons3oBanue
BOCIHUTATEIbHBIX BO3MOXKHOCTEH
coJiepKaHusl yueOHOTro Ipeamera
yepe3 moa00p u 00CyKIeHNe
MPOOJIEMHBIX CUTYaLIUH.

v dopMupoBaHKe YOEKIEHHOCTU
B BO3MOXHOCTH TTO3HAHUS TIPUPOJIHI,

bub6nmoreka [IOK
https://m.edsoo.ru/e9a52102

bubmuoreka [IOK
https://m.edsoo.ru/30al108a5

bubnuoreka [{OK
https://m.edsoo.ru/89ba7190

bubmmoteka IIOK
https://m.edsoo.ru/761d18aa

bu6mmoteka IIOK
https://m.edso00.ru/a99549a7

bu6nmorexa LIOK
https://m.edsoo.ru/b7560bbf

but6mmoreka [IOK
https://m.edsoo.ru/f738109c¢

but6mmoreka [IOK
https://m.edsoo.ru/71cbb4f5



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5

Kpusosnuelinoe nBukeHue. JBUxKeHUE 110
OKPYXHOCTH. YTJIOBas U JIMHEHHAs CKOPOCTb.

15
ITepuon u yacrora. LleHTpOoCcTpEMUTEIBHOE U
IIOJIHOE YCKOPEHHUE

16 KonTtponpHas padora no teme "KunemaTnka"
ITepsriif 3akoH HptoToHA. HEpUMaibHBIE

17 cucTeMsbl oTcyéTa. [IpuHIMI OTHOCUTENBHOCTH
lNanuies. HenuepuuanpHble CHCTEMBI OTCUETA

18 Cwita. PaBHoselicTByO1IasA cuiia. Bropoii 3akoH
Herorona. Macca

19 B3anmopericteue ten. Tperuii 3akon HeroToHa

20 [Ipunnun cynepnosunuu cuil. Pemenue 3agau
Ha IIpUMEHeHne 3aKk0HOB HbroTOHa
3aKOH BCEMUPHOIO TATOTEHUS.

21 OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U UHEPTHOU
Macchbl

” Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO
NaJcHUs
JIBuKkeHre HeOECHBIX Te U UX UCKYCCTBEHHBIX

23 CIyTHUKOB. IlepBas kocMHYecKasi CKOPOCTb.
3akonbl Kemnepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUIbI cUl TpEHUS.

25 JIBM)KEHHE B )KUJKOCTHU U ra3e ¢ Y4ETOM CHIIbI

COIIPOTUBJICHHUS CPCIbL

OTHOILEHHS K (PU3MKE KaK FIEMEHTY

0011e4eI0BeYeCKO KyJIbTYPHI.

v [IpumeHeHne HHTEPAKTUBHBIX

dbopm yueObHOIM pabOTHI -

MHTEJUJIEKTYalIbHBIX, CTUMYJIHPYIOIINX

M03HABATEIBbHYIO0 MOTHBALIUIO,

UTPOBBIX METOAMK, THCKYCCHIA,

JTAIOIIUX BO3MOXKHOCTh MPHOOPECTH

OTIBIT BEJICHUS KOHCTPYKTUBHOTO

JMasora; rpymnmnoBoi paboThl, KOTOpast

YYUT CTPOUTH OTHOILICHUS U

JefiCTBOBAaTh B KOMaHJIE,

CIOCOOCTBYET pa3BUTHIO

KPUTHUYECKOT'O MBIIIJICHHS.

v HMIMUPOBAHHUE U TIOIEPIKKA
MCCIIEIOBATEIILCKON ACATEIHHOCTH
0o0y4aromuxcs, NJIaHUPOBaHUE U
BBITIOJTHCHUE HHIUBUAYATbHBIX H
IPYMIOBBIX TPOEKTOB
BOCIHUTATEIbHON HATIPABIEHHOCTH.

v Opranuzanus medcTsa

MOTHBHUPOBAHHBIX U 3PYIUPOBAHHBIX

00yyJaromuxcs Haj uX

HEYCIEBAOIIUMH OJHOKIACCHUKAMH,

JIAIOIIETO 00YYaAIOIIUMCS COIIUATTEHO

3HAYMMBIH OTIBIT COTPYTHIUYECTBA U

B3aMMHOM TTOMOIIIH.

bubnmoreka [IOK
https://m.edsoo.ru/331961fbe

bubnunorexa LIOK
https://m.edsoo.ru/1242132¢

bubnunorexa LIOK
https://m.edsoo.ru/5a9¢4a64

bubmuoreka [IOK
https://m.edsoo.ru/141d3837

bubnunoreka LIOK
https://m.edsoo.ru/57dbas505

bubnunoreka LIOK
https://m.edsoo.ru/bdf997tb

bubnmorexa LIOK
https://m.edsoo.ru/9aba2b0a

bubmmoreka IIOK
https://m.edso00.ru/2275726

bubmmoteka IIOK
https://m.edsoo.ru/11abfa0a

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

bubnunorexa LIOK

https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

Hasnenue. I'mapocratuueckoe aasnenue. Cuna

bubnunoreka LIOK
https://m.edsoo.ru/a28aa7ad

bubnunorexa LIOK
bubnunorexa LIOK
https://m.edsoo.ru/2b95d57¢

bub6nmoreka IIOK
https://m.edsoo.ru/653d3459

bubnuoreka [{OK
https://m.edsoo.ru/9aa79a7d

bubnunoreka LIOK
https://m.edsoo.ru/dc1caac0

bubnuoreka [{OK
https://m.edsoo.ru/9f5a574¢c

bubmuoreka [IOK
https://m.edsoo.ru/4bb8294b

bu6nmorexa LIOK
https://m.edsoo.ru/131f0a221

26 Apxumena

7 AbcomotHo TBepnoe Teino. [loctynarensnoe n
BpalllaTeIbHOE ABM)KEHNE TBEPJIOTO Tea

73 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAILLEHHUS.
[1ne4o cunbl
CrnoxeHue cuil, IPUI0KEHHBIX K TBEPAOMY

29 teny. LleHTp TsxecTu Tena. Y ciaoBus
paBHOBecHUsI TBEpIOTo Tena. Buasl paBHOBecHs

30 Pemenue 3anau

31 KoHnTtposbHas padota mo teme "J{uHamuka.
Craruxka TBepaoro tena'
HMiynbc MaTepralibHOW TOUYKHU, CUCTEMBI

1 MaTepuaibHbIX To4eK. LleHTp Macc cuctemsl
MaTepuaibHbIX TOYEK. TeopeMa 0 JBUKECHUH
LIEHTpa Macc
NmMmynbe cuibl 1 UISMEHEHHE UMITYJIbca Tela.

33 3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUKCHHE
MoOMEHT uMITysIbCa MaTEPUAITILHON TOUYKH.

34 [IpencraBnenue o COXpaHEHUM MOMEHTA
MMITYJIbCA B LIEHTPAJIbHBIX MOJIAX

35 Pemenne 3amau

bubmmoreka IIOK
https://m.edsoo.ru/d6532eb9

but6mmorexa [IOK
https://m.edsoo.ru/f7706d63



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63

PaboTa cuibl Ha MaJIoM U Ha KOHCYHOM

36 epeMelle I'paduueckoe npe eHHe bubmmorexa LIOK
nepemenieHuy. I'paduueckoe npeacraBieHn
PEMETL P b https://m.eds00.ru/913974c7
paboThI cuibl. MOLTHOCTD CHJIBI
37 Kunernueckas sneprusi. Teopema 00 H3MEHEHUU Bbu6muoteka [JOK
KUHETHYECKOW YHEPTUU MAaTEPUATBHOMN TOUKU https://m.edsoo.ru/9a5e2e74
[ToreHnuanbHble U HEMOTEHLUAIBHbIE CHIIBL.
18 Hote t . BH . bub6nmoreka [IOK
OTEHIMalIbHast SHeprus. Bropas kocmuueckas
B P P https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbst KocMuydeckasi ckopocTb. CBsi3b pabOThI
19 HEMOTEHIUAIbHBIX CHJI C U3MEHEHUEM bubnuoreka [IOK
MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpPaHEHMsI MEXaHUYECKOH SHepruu
40 Yipyrue v Heynpyrue CTOJIKHOBEHHUS. bubnuoreka [IOK
VpaBuenue bepHyum 115 uACAIbHON KUIKOCTH https://m.edsoo.ru/f30{43b6
A1 KonTtponpHast pabora o Teme "3aKoHbI Bbu6mmoteka [JOK
COXpaHEHHUs B ME€XaHUKe" https://m.edsoo.ru/474¢e7c4a
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA -49 yacos
Pa3BuTHe npeacraBneHuil 0 Npupoie TEMIOTHI. v [ToOyxnenne oOyyaromuxcst
42 OcHOBHBIE lDoﬂo e MKT pILp(b)(lb 3 cobmo1a yaﬂ OKe 06y e . e bubmmorexa LIOK
HOBHBIE TTOJIOKEHHS . An usl. JFO/IaTh H K NPUHSTHI
Y 8 P Herp https://m.edsoo.ru/b0a4445f
BbpoyHoBcKkoe nBMXeHHE HOPMBI TIOBEJICHNUS, MPaBUJIa OOIEHUS
CrtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX CO CTapIINMU (IICAArorHICCKIUMH
. 6 bubmmoteka IIOK
43 Ten. XapakTep IBUKEHUS U B3aUMOJICHCTBHS pabOTHHKAaMM) ¥ CBEPCTHHUKAMHU httos:/m.ed 1eA4d00ed
s://m.edsoo.ru/c e
YaCTHUI[ BEIECTBA (00y4arOIMMKCS), IPHHIKIIBI b
44 Macca u pazMepsl MOJIEKYT (ATOMOB). y4eOHO! AMCLMILTHHEL X bubmuorexa [IOK
KonuyectBo BemectBa. [loctosinaas ABoraapo CaMOOpraHH13aliiH. https://m.edsoo.ru/c5b72ab7
v Hcmosnp3oBanue
Temneparypa. Ternosoe paBHoBecue. Ikana . bubmuorexa [IOK
45 BOCITUTATEIbHBIX BO3MOKHOCTEN

Ilenbcus

https://m.edsoo.ru/0070d493



https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493

46 Pewenne 3anau

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menaeneea-Knanelipona. Pemenue
3a1au

49 AoOcoumoTHas Temriepatypa. 3akoH JlanpToHa

50 N3omporuieccel B neabHOM rase ¢ HOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA

5] ['padmyeckoe mpencTaBiIeHUE U30MPOLIECCOB:
U30TepMa, U30X0pa, u306apa

52 OcnoBHoe ypaBHeHue MKT

53 Pemenue 3amau
CBs13b a0COTIOTHOI TeMnepaTypbl

54 TEPMOJMHAMHYECKON CUCTEMBI CO CpPEIHEN
KHMHETHUYECKOM dHEeprueil mocTynaTeabHOro
TEIJIOBOT'O IBM)KEHUS €€ YacTHI]

55 O06o01IeHre u crucTeMaTu3alys 3HaHu| TI0 TeMe
"OcnoBsl MKT"

56 Kontponbnas padota mo teme "OcHoBsl MKT"
TepmonuHamMuueckas cucTeMa. 3a/laHue

57 BHEIIHUX ycioBuld uist T/ cucremel. Bremnue

u BHyTpeHHUE napamerpsl. [Tapamerprr T/]
CHUCTEMBI KaK CpEJHUE 3HAUYEHHUS BEJINYNH,

CoJIepKaHusl yueOHOro mpeIMeTa
Yyepe3 IEMOHCTPAIUI0 00YJIarOIUMCS
PUMEPOB OTBETCTBEHHOTO
OTHOIIICHUSI K HayKe, HACTOMYNUBOCTHU B
JOCTH)KEHUH 1IeJIeH, HayYHBIX
OTKPBITHH.
v Hcnons30Banue
BOCTIMTATEIBHBIX BO3MOXKHOCTEH
coJepKaHusl yueOHOTo IpeaMeTa
gepes 1moa00p U 00CYKICHHE
MPOOJIEMHBIX CHUTYaIIHH.
v dopmupoBaHue yOKICHHOCTH
B BO3MOXXHOCTH MTO3HAHUS TIPUPOJIBI,
OTHOIIIEHUS K (PU3HMKE KaK PIIEMEHTY
0011e4€eTI0BEUECKON KYJIBTYPHI.
v [IpuMeHEeHHE HHTEPAKTHBHBIX
dbopm yuebHOI pabOTHI -
WHTEJUICKTYJTbHBIX, CTHMYJTHPYFOIIHX
MO3HABATENbHYIO MOTHBAIIHIO,
UTPOBBIX METOAMK, TUCKYCCH,
JIAIOIIUX BO3MOKHOCTh MPHOOpPECTH
OTIBIT BEICHUS KOHCTPYKTUBHOTO
JMaliora; TpymIIoBoi paboThl, KOTOpast
VYHUT CTPOUTH OTHOIIICHUS U
JIEHICTBOBAThH B KOMAaHJIE,
CIOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTO MBIIIJICHHSI.
v IHUIIMUPOBAHKE U TIOIEPKKA
UCCIIEIOBATENLCKOM eATeThHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/1531aba5s

bubnunorexa LIOK
https://m.edsoo.ru/1deb2367

bub6nmoreka IIOK
https://m.edsoo.ru/8d12c¢328

bubnunorexa LIOK
https://m.edsoo.ru/14e02d1f

bubnunoreka LIOK
https://m.edsoo.ru/68878d51

bubmuoreka [IOK
https://m.edsoo.ru/1344327b

bubnunoreka LIOK
https://m.edsoo.ru/c8094721

bubnunoreka LIOK
https://m.edso0.ru/10265a05

https://m.edsoo.ru/c38af875

bu6nmorexa LIOK
https://m.edsoo.ru/09d12£d8

but6mmoreka [IOK
https://m.edsoo.ru/13adad59

bubnunorexa LIOK
https://m.edsoo.ru/5f8d38a3



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3

ONUCHIBAIOIIUX €€ HA MUKPOCKOTTMYECKOM
YpOBHE

Hynesoe Hauano TepMOJUHAMUKH.

58 Camonpou3sBosibHas penakcauus T/ cuctemsr k
TEIJIOBOMY PaBHOBECUIO

59 Mopenp uaeanbHOro raza B TEepMOJMHAMUKE.
VYcnoBus IPUMEHUMOCTH ATON MOJEIH

60 VpaBuenue MenaeneeBa-Knaneiipona u
BBIPKEHHE JIJIs1 BHYTPEHHEHN SHEpruun
Bripaxenue 111 BHyTpEHHEH SHEPTUH

61 OJIHOATOMHOTI'0O HCAJIbHOIO I'a3a.
KBasucrarudeckue u HeCTaTHYECKUE TTPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

62 Brraucnenue paboThl 1o rpaduky mporecca Ha
pV-anarpamme
Tennonepeaaya Kak crnoco0 U3MEHEHUs

63 BHyTpeHHel sHeprun TJl cucremsl 6e3
COBepILEHHs pabOThI

64 KoHBekuus, TernaonpoBOAHOCTb, U3IyYEHUE
KommuecrBo Temnorel. TennoéMKoCTh Tea.

65 VY enpHas 1 MOJISIpHAs TEIIOEMKOCTH BEIIECTBA.
VY nenpHas TEMIOTa CrOpaHus TOTUTHBA

66 Pacuér xonmyecTBa TEIIOTHI ITpU
TerIonepeaye

67 [TonsiTne 06 aquabataom mporecce. [lepBorit

3aKOH TCpMOJUHAMHUKN

00yJaromuxcsi, INIaHUPOBaHHUE U
BBIIIOJIHCHUE UHIMBUTYaTbHBIX U
IPYIIIOBBIX TPOCKTOB
BOCIIMTATENILHOM HAIIPABICHHOCTH.

v' Opranusaius medcrsa
MOTHBHPOBaHHBIX U
APYIMPOBAHHBIX O0YYAIOIINXCS HAJ|
UX HEYyCIEBAIOIIMU
OJTHOKJIACCHUKAMH, JIAIOIIETO
00yyJaronmMcs CoruaibHO
3HAYMMBIH OIBIT COTPYAHHYECTBA U
B3aMMHO [TOMOIIIH.

bubnunoreka LIOK
https://m.edsoo.ru/8ec51210

bub6nmoreka IIOK
https://m.eds00.ru/29355001

bubnuoreka [IOK
https://m.edsoo.ru/bal 178d0

bubnunoreka LIOK
https://m.edsoo.ru/ac5cacl5

bubnuoreka [IOK
https://m.edsoo.ru/741d5738

bubnmorexa LIOK
https://m.edsoo.ru/3d734561

bubmmoreka IIOK
https://m.edsoo.ru/157b54cd

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

bubnunorexa LIOK
https://m.edsoo.ru/1db5ad4e
bubnunorexa LIOK
https://m.edsoo.ru/d8098824



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824

KommuectBo TemnoTsl 1 paboTa Kak Mephbl

bubnunoreka LIOK
https://m.edsoo.ru/b047alcd

bubnunoreka LIOK
https://m.edsoo.ru/c6f4{464

bub6nmoreka IIOK
https://m.edso00.ru/2e945513

bubnuoreka [IOK
https://m.edsoo.ru/fe3857b9

bubnunoreka LIOK
https://m.edsoo.ru/b3efal 8b

bubnuoreka [{OK
https://m.edsoo.ru/9867aaa7

bubmuoreka [IOK
https://m.edsoo.ru/c8c70432

68
W3MeHeHus BHyTpeHHel snepruu T/l cuctemsl
BTopoi1 3aKOH TEpMOJIMHAMUKY IS

69 PaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
Heob6patumocTs npupoIHBIX MPOIECCOB

70 [Tpunimne! aeiicTBus TeraoBbix MammuH. KIT{

71 MaxkcumansHoe 3HaueHue KII. [{ukn Kapuo

72 Pemenne 3amau
DKOIOTrMYECKHUE aCIIEKTHI UCITOIB30BaHMUS

73 TEIJIOBBIX JBUTATENCH. TermoBoe 3arps3HeHne
OKPYXaIOIIEH Cpeabl

74 Pemenue 3amau

75 O00011eHNe U CUCTEMAaTU3ALMS 3HAHUI 110 TEME
"Tepmonunamuka. TenaoBbie MalTuHbL"

76 KonTponbHas pabota mo Teme
"Tepmonunamuka. TenaoBbie MalTuHbI"
[TapooOpa3oBanue u konaeHcanus. Vcnapenue

77 U KUIIeHue. Y aejabHas TeIuioTa
napooOpazoBaHUs
Hacepimienasie ¥ HEHACHIIIICHHBIC TTAPHI.

73 KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH U

JAaBJICHUS HACBIMICHHOT'O ITapa OT TEMIICPAaTyphl,
HX HE3aBHCHUMOCTb OT 00bEMa HaChIIIICHHOT'O

bu6mmoteka IIOK
https://m.edso00.ru/28d62b3f

bubnmorexa LIOK
https://m.edsoo.ru/1b6e26¢5

bubmuoreka [IOK
https://m.edsoo.ru/6{8e6777

but6mmorexa [IOK
https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
JaBJICHUS B )KUIKOCTU

Brnaxxnocts Bo3ayxa. AGCOTIOTHASA U

bubnunorexa LIOK
https://m.edsoo.ru/30ebbb79

bub6nmoreka IIOK
https://m.edsoo.ru/18e95f13

bubnunorexa LIOK
https://m.edsoo.ru/20a88a03

bubnunoreka LIOK
https://m.edsoo.ru/6ee91e9f

bubnuoreka [{OK
https://m.edsoo.ru/dalaabl0

bubnuoreka [{OK
https://m.edsoo.ru/7ba5edf2

bu6mmoteka IIOK
https://m.edso00.ru/97a0672f
bubnmorexa LIOK
https://m.edsoo.ru/ab1521fb

bubmuoreka [IOK
https://m.edsoo.ru/8ab7{40d

but6mmoreka [IOK
https://m.edsoo.ru/b42{1197

79
OTHOCHUTEJIbHAS BIIAXKHOCTh

80 Penrtenue 3amau

21 Tsépnoe teno. Kpucrammmmueckue u amopdHsie
Tena. AHU30TPOIHS CBOMCTB KPUCTAIIIOB

%) [LnaBnenue u kpucTamm3amus. Y 1eabHast
terutoTa tiasienus. CyOnumarus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxartue. Casur. Moayins FOnra. [Ipenen
yopyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEeH U TBEPIBIX

84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJIeOaHUH
YaCTHUI[ BEUIECTBA

25 [Ipeo6pa3oBanue sHEPrUM B Ha30BbIX
nepexojax

86 YpaBHeHUe TeroBoro H6ajgaHca

87 Pewenue 3anau
[ToBepxHOCTHOE HaTsKeHUE. KanuspHbie

88 ABJICHMS. J{aBlIeHNE 11O NICKPUBIEHHOMN
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlammaca
O06o01IeHre U cucTeMaTU3allvs 3HaHU| TI0 TeMe

89 "ArperatHbie cocTosiHUS BemecTBa. da3oBwie

nepexopl"

but6mmoreka [IOK
https://m.edso00.ru/0b52575¢



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c

KonTtponbsHast pabora o Teme "Arperartsie

bubnunoreka LIOK

20 cocTosiHUS BenecTBa. Da3oBbie epexoap” https://m.edsoo.ru/7dc2a739
Paznen 4. JIEKTPOJIMHAMMUKA — 54 yaca
DnexTpu3anus Teq U e€ mposBICHUS. v [ToOyxnenue oOyyaromuxcs
91 DJekTpuyeckui 3apsia. [IBa Buaa c00JII0/1aTh HAa YPOKE OOIICTIPUHSTHIC bubnuorexa [JOK
AJIEKTPUYECKUX 3apsoB. [IpoBoHUKH, HOPMBI TTOBEJICHUS, TIpaBuia o0mieHuss  https://m.edsoo.ru/laff445f
JTURJIEKTPUKU U TIOTYTIPOBOJHUKU CO CTaplIMMU (TIeJaroruyecKuMu
90 DJIeMEHTapHBIN 3JIEKTPUUYECKUM 3apsia. 3aKOH paboTHHUKAMK) ¥ CBEPCTHUKAMU bubnnoreka [JOK
COXpaHEHUs ICKTPUUIECKOTO 3apsiia (00y4aroIMMHCS), IPUHIAIIBL https://m.edsoo.ru/f49afd24
93 BzaumoperictBue 3apsnoB. Toueunble 3apsibl. y4eOHOl IUCLUILIAHBL bubmmoreka [JOK
3akon Kyrnona CaMOOpTaHHU3aLIH. https://m.edsoo.ru/445b7746
v Hcmnosnb3oBanue ) BuGmmorexa LIOK
94 Pemenue 3amay BOCIUTATEILHEIX BOSMOIKHOCTEH https://m.edsoo.ru/6b87ecS5a
COACPAANNA YICOHOTO MpeaMeTa https://m.edsoo.ru/08fc19bc
gyepes JEMOHCTPALMIO 00yYaroIMCs
95 OnekTpuueckoe notie. Ero neiicteue Ha [PUMEPOR OTBETCTBEHHOTO bu6nmorexa LIOK
JNEKTPUUYECKHUE 3aPSI/IbI OTHOIICHHS! K HAYKE, HACTOMUHBOCTH B https://m.edsoo.ru/05c6bfal
Hampsok€HHOCTD 3JIEKTPHYECKOTO TIOJIS. JOCTHKEHUH LENIEH, HAYIHBIX
96 [IpoOHueIii 3apsa. JIlunum HanpsKEHHOCTH OTKPBITHIA. bubmmnoreka HOK
aneKTpudeckoro nosst. OqHOPOIHOE v HCIOIL30BAHMIE https://m.edsoo.ru/3dac6957
SJIICKTPUICCKOC II0JIC BOCIIUTATEIBHBIX BO3MOKHOCTEN
97 IToTeHIMaNILHOCTD DIIEKTPOCTATUIECKOTO TIOJIS. coziepkanus y4eOHOro mpeamMera bubnmorexa [IOK
Pa3HOCTh MOTEHIIMAIIOB U HATIPSIKEHUE uepe3 1moa0op U 00CYKICHUE https://m.eds00.ru/80021447
IloTennuansHas JHEprus 3apsaa B T\I/p06ﬂeMHHX CUTyalluH. Eu6morexa ITOK
98 anekTpocratuueckoM mnosne. [lorenunan ®opmupoBanue yOEKIEHHOCTH
https://m.edsoo.ru/af5fa389
JJIEKTPOCTATUYECKOI'O ITOJIA B BO3MOXXHOCTH ITO3HAHUA TPHUPOIBI,
99 CBsA3b HANIPSHKEHHOCTH TIOJIS M PA3HOCTH OTHOLICHUA K U3NKE KaK SIEMEHTY Bu6mmorexa [IOK

MOTCHIUAJIOB AJIA 3JICKTPOCTATHUYCCKOTO IMOJIA

0011e4eI0BeYeCKON KyJIbTYpHI.

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

100 [IpuHIHMI cynepno3uuuu IEKTPUIECKUX M0JIEH

101 Pewenne 3anau

102 [Tone Toueunoro 3apsinaa. [lone paBHOMepHO
3apsHKEHHOM chephl
[Toste paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0OECKOHEYHOM MIOCKOCTH

104 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
VYcnoBue paBHOBECUS 3apsI0B

105 JIMdIIeKTpUKY U TOJTYTIPOBOAHHUKY B
AIEKTPOCTATUYECKOM I10JI€

106 Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPA.
DIIEKTPOEMKOCTD IJIOCKOTO KOHJEHCATOpa

107 [TapamiensHOE COETMHEHNE KOHIEHCATOPOB

108 ITocnenoBarenbHOE COETMHEHUE KOHAEHCATOPOB

109 OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa

110 Pemenue 3agau

11 JIBrKkeHME 3apsKEHHON 4acTULBI B OAHOPOJHOM
AIIEKTPUYECKOM I10JIE

112 Pemenue 3agaa

v [IpuMeHeHHEe NHTEPAKTHBHBIX
dbopm yuebHOM pabOTHI -
MHTEJUIEKTYalIbHBIX, CTUMYJIHPYIOIINX
M03HABATENIbHYIO MOTHBAIIHIO,
UTPOBBIX METOAMK, TUCKYCCHIA,
JIAIOIINX BO3MOXKHOCTH MPUOOpECTH
OTIBIT BEICHUS KOHCTPYKTUBHOTO
JIiasora; rpymnmnoBoi padoThl, KOTOpast
VYHUT CTPOUTH OTHOIIICHUS 1
JIECTBOBATH B KOMAaHJIE,
CIOCOOCTBYET pa3BUTHIO
KPUTHYECKOT'O MBIIIJICHHS.

v IHUIIMUPOBAHKE U TIOIEPXKKA
MCCIIEIOBATENIBCKOM 1eATEeIbHOCTH
00y4aroImuxcs, NJIaHUPOBAHUE U
BBITIOJTHCHUE WHIUBUAYATbHBIX H
TPYTIOBBIX TPOCKTOB
BOCIIMTATEILHOW HAIIPABICHHOCTH.

v Opranuszanus medcrsa
MOTHBHUPOBAHHBIX U
SPYAUPOBAHHBIX O0YUAIOIINXCS HAJT
UX HEYCTEeBAIOIINMHU
OJTHOKJIACCHUKAMH, JAIOIIETr0
00yJaronmMcs CoruaibHO
3HAYUMBINA OTIBIT COTPYIHHUYECTBA U
B3aWMHOM TTOMOIIIH.

bubnunoreka LIOK
https://m.edsoo.ru/Ocfe4abe

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

bub6nmoreka IIOK
https://m.edso00.ru/b297b5¢c3

bubnunorexa LIOK
https://m.edsoo.ru/f7a665ee

bubnunoreka LIOK
https://m.edsoo.ru/32405¢eab
bubmuoreka [IOK
https://m.edsoo.ru/060ebabs
bubnunoreka LIOK
https://m.edsoo.ru/845b4{73

bubmmoreka IIOK
https://m.edsoo.ru/d11e8ce?
bu6nmorexa LIOK
https://m.edsoo.ru/1€992920
bubmmoteka IIOK
https://m.edsoo.ru/73a34f18

bu6mmoteka IIOK
https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040

bubmuoreka [{OK
https://m.edsoo.ru/8341d6ac



https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
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https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
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OO0001IeHUE U CUCTEMATU3ALIMS 3HAHUM 110 TEME

bubnunoreka LIOK
https://m.edso00.ru/5752603f

bubnunorexa LIOK
https://m.edsoo.ru/cefe90e9

bub6nmoreka [IOK
https://m.edsoo.ru/233311b5

bubnuoreka [IOK
https://m.edso00.ru/0839al15

bubnunoreka LIOK
https://m.edsoo.ru/f14251e

bubnuoreka [{OK
https://m.edsoo.ru/95fcdf51

bubmuoreka [IOK
https://m.edsoo.ru/437f8300

1 13 n "
DJIEKTPUYECKOE T0JIe

114 KonTtponbHast pabora o Teme "DineKTpudeckoe
nose"
Cuna Ttoka. [TocTossHHBIN TOK. Y Cl0BUA

115 CYIIECTBOBAHUS MOCTOSHHOTO AJIEKTPUYECKOTO
TOKa

116 Hcrounnku Toka. Hanpsokenue u 3/1C

117 3akon OMa JJis y4acTKa 1enu. DIeKTPUIeCcKoe
COTPOTHUBIICHUE
3aBUCHUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO

118 MPOBOJHMKA OT €T0 JUIMHBI U TUIOIIA/IA
MONIEPEUHOT0 CEYCHUS

119 VY aenbHOE conpoTUBJIeHHE BelecTBa. Pemenue
3a1a4

120 [TocnenoBarensHOE, MapaeabHOE, CMEIIAHHOE
COCIMHEHHE MPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX LIETICH.
[IpaBuna Kupxroga

122 Pemenue 3agau

123 PaGora snexrpuyeckoro Toka. 3akoH J[>oyis —
Jlenna

124 Pemenue 3agaa

125 MonHoCTh 37EeKTpUYECKOro Toka. Temnnosas

MOIMHOCTB, BbLACTIACMAst Ha pE3UCTOPC

bu6mmoteka IIOK
https://m.edsoo.ru/236f7¢07
bubnmorexa LIOK
https://m.edsoo.ru/1794cf37

bubmuoreka [IOK
https://m.edsoo.ru/3881b469

but6mmoreka [IOK
https://m.edsoo.ru/a3605c5¢
bubnunorexa LIOK
https://m.edsoo0.ru/6761bfOf

bubnuorexa [JOK
https://m.edso00.ru/99750a6f



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

bubnunoreka LIOK
https://m.edsoo.ru/eb72fc24

bubnunorexa LIOK
https://m.edsoo.ru/72d453af

bub6nmoreka IIOK
https://m.edsoo.ru/221{40fb

bubnunorexa LIOK
https://m.eds00.ru/3580b679

bubnunoreka LIOK
https://m.edsoo.ru/a0ae51d8

bubmuoreka [IOK
https://m.edso0o0.ru/546£5632

bubnunoreka LIOK
https://m.edsoo.ru/3536813¢

bubnunoreka LIOK
https://m.edsoo.ru/4410cef0

bubmuoreka [IOK
https://m.edsoo.ru/a7340a29

bu6mmoteka IIOK
https://m.edso00.ru/744261b8

126 Pemenue 3agaa

127 OJ1C u BHyTpEeHHEE CONPOTUBIIEHUE UCTOYHHUKA
TOKa

128 3akon OMa aJ1s MOTHOM (3aMKHYTOM )
AJICKTPUICCKOM 1IN

129 Pemenue 3agaa

130 MouHOCTh UCTOYHKKA TOKA

131 KopoTtkoe 3ambikaHue

132 KonneHcarop B 11enu nOCTOSHHOIO TOKA

133 Pemenue 3amau

134 Pemenue 3amau nmo teme "IlocToAHHBIN
3JIEKTPUYECKUN TOK"

135 Pemenne 3amau nmo teme "IlocTosHHEBIN
ANEKTPUIECKUIN TOK"

136 Pemenue 3amau nmo teme "IlocToAHHBIN
ANEKTPUIECKUIN TOK"
O00011IeHNE U CUCTEMATU3ALUs 3HAHUH 10 TEME

137 "TIoCTOSHHBIN IEKTPUYECKUH TOK"

138 Kontponbnas padota mo teme "TlocTossHHBIH

AJIEKTPUIECKUMA TOK"

bu6nmorexa LIOK
https://m.edsoo.ru/eb5d4687

bubmuoreka [{OK
https://m.edsoo.ru/bfd7a050

but6mmorexa [IOK
https://m.edsoo.ru/1885ddf1



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
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DJeKTpUUecKasi MPOBOAUMOCTb Pa3JIMYHbIX

139 BEILIECTB. DJICKTPUUYECKUI TOK B METasLIax. 1 Bubmmorexa [OK
https://m.edsoo.ru/da794295
CBepXIIpoBOIUMOCTh
DNEKTPUUECKUN TOK B pacTBOpPax M paciuiaBax
140 SHCKT;)OJII/ITOB. 3aKOHBIp d)apazln)esl ILHI:I 1 bubmmorexa [OK
https://m.edsoo.ru/4b423491
AIIEKTPOJIN3A
141 DnexTpuuecKkuil Tok B razax. [lmazma 1 bubmmorexa LIOK
https://m.eds00.ru/92d92£76
DNEKTpUYECKUH TOK B BaKkyyMe. Bakyymuble bubnuoreka [IOK

142 1
IPUOOPHI https://m.edsoo.ru/2E+160

143 DNEKTPUUECKUH TOK B TIOJIYTIPOBOJHUKAX 1 Bubmmorexa HOK

https://m.edsoo.ru/ab61c660

144 [TomrynpoBOIHUKOBBIE TPUOOPHI 1 buomrorexa OK

https://m.edsoo.1u/83622200
Paznen 5. DUBNUECKHUUN [IPAKTUKYM — 16 uacoB
®uznyeckuil npakTukyM o teme "M3mepenue v [ToOyxnenne oOyyaromuxcst

145 CHUJIbI TOKA U HANPSKEHUS B 1NN MOCTOSHHOTO | c00JII0/1aTh HAa YPOKE OOIICTTPUHSITHIC bubmuoreka [JOK
TOKa MPY MOMOIIM aHAJIOTOBBIX U IU(POBHIX HOPMBI NTOBEICHMSI, ITpaBuiia oOeHust | https://m.edsoo.ru/5643ea56
WU3MEPUTEIBHBIX PUOOPOB" CO cTapuIuMu (TiearoruaecKuMu
®uznyeckuil npakTukyM no teme "M3ydyenue pabOTHHKAaMM) ¥ CBEPCTHHUKAMHU

bu6mmoteka IIOK

146 HEPaBHOMEPHOTO JIBM>KEHUS C LIEJIBIO 1 (00yHarOIIMMHKCS), IPUHIIAIIBI httos:/m.ed 8629265 F
OTIpeJIeNICHNs] MTHOBEHHOM CKopocTH" Y4€OHO! JUCIUILTHHBL U bS:HRLEE500-M -
®uznyeckuil NpakTUKyM 1o teme "M3mepenue caMOOpraHmsatiH.

147 YCKOpPEHHUS TP MPSMOJIMHENHOM 1 ;)CHMT;/ITZTI))EI;;?)}:;)KHOCTeﬁ bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBM>KEHUHU IO HAaKJIOHHOMN https://m.edsoo.ru/6960b6ef
miocKkocTH" coJiep’KaHusl yueOHOro nmpeaMera
®uznyeckuil NpakTukyM 1o teme "M3yuenue 1epe3 ACMOHCTPALIHIO 00y HaloLMCs bubmuoteka [IOK

148 1 IIPUMEPOB OTBETCTBEHHOI'O

JABMXKCHUSA TCJIA, 6pOHleHHOFO FOpI/ISOHTaJ'IBHO"

https://m.edsoo.ru/d1ea2402
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149

®uznyeckuil npakTukyM no teme "M3ydenue
JBUKEHHS TeJIa 0 OKPYKHOCTH C MOCTOSHHOM
10 MOYJIFO CKOPOCTBIO"

150

®uznyeckuil NpakTukyM 1o teme "M3mepenue
PaBHOJENCTBYIOLIEH CUJIBI IPU JIBUKEHUU
Opycka 1o HaKJIOHHOM MI0CKOCTH"

151

152

153

154

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM
oOpasue, ot ux aedopmarn”

®uznyeckuil NPaKTUKYM 110 TEME
"HccnenoBanue ABM>KEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM

K03 unreHToM TpeHus"

®uznyeckuil NPaKTUKYM 110 TEME
"HccnenoBanue ycloBUil paBHOBECUS TBEPIOTO
TeJa, UMEIOLIEro OCh BpamieHus"

duznyeckuil NpakTUKyM 1o teme "M3mepenune
KMHETUYECKOW YHEPTUU TeJa 110 TOPMO3ZHOMY
nyTa"

155

®uznyeckuil npaktukyM no teme "[Iposepka
ypaBHEHUS COCTOSTHUS"

156

157

®uznyeckuil NpakTUKyM 1o teme "M3mepenue
YIEIbHON TEIUIOEMKOCTH"
®uznyeckuil NpakTUKyM 1o teme "M3mepenue

a0COIOTHON BIQXKHOCTH BO3/1yXa U OILIEHKA
Macchl apoB B MoMeneHuu"

OTHOIIICHHS K HayKe, HACTOMYHUBOCTH B
JOCTHDKEHUH 1IeJIeH, HayYHBIX
OTKPBITHH.

v Hcmnosnb3oBanue

BOCIIUTATEILHBIX BO3MOYKHOCTEH

CoJIepKaHusl yueOHOro IpeIMeTa

gepes Moa00p U 00CYKICHHE

POOJIEMHBIX CUTYaIHH.

v [IpuMeHeHe HHTEPAKTHBHBIX

dbopM yueOHOU pabOTHI -

WHTEIUICKTYaJIbHBIX, CTUMYJIUPYIOIIHX

MI03HABATEILHYI0 MOTHBAIIUIO,

UTPOBBIX METO/HMK, TUCKYCCHIA,

JIAFOIINX BO3MOXKHOCTh MPHOOPECTH

OIIBIT BEJICHUSI KOHCTPYKTHBHOTO

JMasora; rpymnrnoBoi paboThl, KOTOpast

YYUT CTPOUTH OTHOIICHHUS U

JIECTBOBATH B KOMAaHJIE,

CHOCOOCTBYET pa3BUTHUIO

KPUTHYECKOTO MBITILJICHHS.

v IHUIIMUPOBAHKE U TIOIEPXKKA
UCCIIEI0BATEIbCKON AEATEIbHOCTH
o0y4aromuxcs, NJIaHUPOBaHUE U
BBIMOJIHEHUE WHAUBUYaTbHBIX U
IPYTMIOBBIX MPOEKTOB
BOCIIUTATEIILHON HANPaBICHHOCTH.
Opranuzanus nedcersa
MOTHBUPOBAHHBIX U 3PYTUPOBAHHBIX

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

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

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

bubnuoreka [{OK
https://m.edsoo.ru/b83b1607

bubnuoreka [{OK
https://m.edsoo.ru/4a04f4{7

bubnuoreka [{OK
https://m.edsoo.ru/8561b28e¢

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

bubnunorexa LIOK
https://m.edsoo.ru/22faab1

bubmuoreka [{OK
https://m.edsoo.ru/6bla23b5



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5

®uznyeckuil npakTukyM no teme "M3ydenue

00y4JarOIUXCs HaJl UX

’ Bu6mumoteka [JOK
158 MIPOTEKAHUS TOKA B LIETIH, COJICPIKAIIICH HeyCNIeBaloMMK OIHOKNACCHUKAMH, | .\ . 4 lecd24377
" ps://m.edsoo.ru/ec
KOHJICHCATOP JIAIOIIET0 00YYaOIUMCS COIUATTBHO
DuU3nyeCKui MPAKTUKYM 110 TEME 3HAYUMBIN OMBIT COTPYJHUYECTBA U G LOK
. nOJIMOTEeKA
159 "UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT B3aMMHOM TIOMOIIIH.
" https://m.edsoo.ru/2b179d98
HATIPSDKEHUS JJIs JTAMITHl HAKQJIUBAHUS
160 ®dusndeckuit mpakTukyM 1o teme "Habmronenue bubmuorexa [IOK
aJIeKTpoIn3a” https://m.edsoo.ru/64b6e901
PE3EPBHOE BPEMSI — 10 yacosB
161 PesepBHeIit ypok. O000IICHNE 1 v Wcnonk3oBanue bubmmoreka [JOK
cucTemaru3anus 3HaHui 1mo reme "Kunemarnka" BOCIIMTATEIBLHBIX BO3MOXKHOCTEH https://m.edsoo.ru/ed017d93
162 PesepBusiit ypok. O6o0mieHue u CcoIepKaHMs y4eOHOTO IpeMeTa bubnnorexa [JOK
cHCTeMaTu3auus 3HaHui 1mo teme " Jlunamuka" uepes noa0op u 00CyKIeHUe https://m.edsoo0.ru/3149956b
PesepBHeIit ypok. O000IICHNE 1 r\l/p06HeMHHX CUTyalllH. Bu6 110K
. noIMoTeKa
163 cucTtemaTusanus 3Hanuil o reme "Cratuka DopmupoBanye yOexk1eHHOCTA
TBepIoro Tena" B BO3MO>KHOCTH IO3HAHUS IPUPOJIBI, https://m.edsoo.ru/0f9752ac
. OTHOIICHUS K PU3UKE KaK dJIEMEHTY
Peseprubiit ypok. O60011eHNE U .
. " 0011e4€eTI0BEYECKO KYJIbTYpPHI. bubmmnorexka HOK
164 CHCTeMaTH3aIrs 3HaHUH 110 TeMe ""3aKOHBI
v [IpumeHeHne nHTEPaKTUBHBIX https://m.edsoo.ru/6¢c0df9¢cc
n p
COXPAHCHUS B MEXaHHUKE _
- dbopm yuebHOI pabOTHI -
Peseprubiit ypok. O60011eHIE U
B MHTEIUIEKTYIbHBIX, CTAMYJIMPYIOIMX  BuGnnorexa [JOK
165 crucTtemMaTu3aius 3Hanui mo Teme "OCHOBBI
. " [I03HABATE/IbHYI0 MOTHBALIUIO, https://m.edsoo.ru/de148976
MOJICKYJSIPHOKHHETHIECKON TCOPHH .
UTPOBBIX METOAMK, TUCKYCCH,
Pesepsusiit ypok. Ob6obmenne u JTAIOIIUX BO3MOXKHOCTh MPHOOpPECTH BuGamorexa LIOK
166 cUCTEeMaTu3anus 3HaHUi 110 TeMe OIIBIT BeCHHS KOHCTPYKTHBHOTO hitps-//m.edsoo.rw/ObecT7c]
" " o - - -
Tepmoauaamuka. TerIoBbIe MATUHBI JMAIOra; IPYIIIOBOii paGoTHI, KOTOpas
PesepBublit ypok. O60011IeHNE 1 YYUT CTPOUTH OTHOILIEHUS U
. " . bu6nunorexa LIOK
167 CUCTeMaTH3aIlMs 3HaHU 10 Teme "ArperaTtHbie JIeHCTBOBATh B KOMaHJIE,

cocTosiHUA BellecTBa. @a3oBbIe HCpCXOI[LI"

https://m.edsoo.ru/59ca5¢c91



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

PesepBueiit ypok. O600mIcHNE U

CHOCOOCTBYET pa3BUTHIO

. bubmmnorexa LIOK
168 CUCTEMAaTHU3aIHsI 3HAaHUH 110 TeEME 1 KPUTHYECKOTO MBIILICHHUS.
" | https://m.edsoo.ru/f2381c0c
DNeKTpUYECKOe ToJie v Opranunsanus medcersa
PesepBHrblil ypok. O000111€HIE U MOTUBHPOBAHHBIX U
p yp . " . 6 bubnunorexa LIOK
169 cucTeMarusanus 3Hanui mo reme "I1ocTosIHHbBII 1 OpyAUPOBAHHBIX 00YYarOIUXCs HaJl httos://m.ed Acac6dal
s://m.edsoo.ru/3caec6da
AIIEKTPUYECKUH TOK" HX HCYCIICBAIOIMUMH b
. OJIHOKJIACCHUKAaMH, JAIOIIEro
Pe3epBHBIiT ypoOK. O6o6111eHI/Ie u ) OGYHAIOIIIMCS COTHATHHO BuGmorexa LIOK
170 CHUCTEMAaTU3aLN SI-f'aHI/II/I o teme "Toku B 1 SHAYMMBIH OITBIT COTPY/HHUECTRA 1 hitps-//m.edsoo.ru/ce7681d4
PasIHiHBIX Cpelax B3aNMHOM ITOMOIIH.
OBIIEE KOJIMYECTBO YACOB 110 170

INPOI'PAMME



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

4. TEMATUYECKOE INTIAHUPOBAHUE
11 KJIACC (5 uacog * 34 neoenu = 170 uacos)

JIeKTPOHHBbIE U(PPOBHIE

Ne
/ Tema ypoka JesATeJIbHOCTh YUMTEJS C Y4eTOM o0pa3oBaTe/ibHbIE
n/n
NPOrpaMMbl BOCIIMTAHUSA pecypchbl
Paznea 1. JIEKTPOANHAMMUMKA - 27 yacoB
B3aumoneiicTBre MOCTOSTHHBIX MarHUTOB U
v [ToOyxnenue oOydaromuxcs bu6moreka LIOK

ITPOBOJHUKOB C TOKOM. MarHMTHOE TIOJIE.
['mnore3a Amnepa

Bekrop maruutHoM nHAYKIuu. [puHimn
CYNEepIIO3ULIMM MarHUTHBIX 1oJei. JInnuu
MarHuTHON MHAYKIIUU

MarsuTHoO€ 1oJjie MPOBOJHUKA ¢ TOKOM. OmbIT
Opcrena

Cuna Amnepa, e€ HanpaBJIeHUE U MOAYJIb

Pemenue 3agau

IIpumenenue 3akoHa Amnepa.
DneKTpou3MepHUTeIbHbIE TPUOOPHI

Cuna Jlopenna, e€ HanpaBJICHHE U MOJTYJIb.

JIBr>keHUe 3apsKEHHOW YacCTHUIIbI B OJTHOPOJTHOM

MAargsuTHOM I10JIC

Pemrenue 3anau

Pa6ora cunel Jlopeniia

co0ur0/1aTh Ha YpOKe OOIIENPUHSATHIE
HOPMBI TIOBE/ICHUS, IPaBUJIa
OOLIEHUS CO CTApLIMMHU
(megarorn4ecKuMu pabOTHUKAMU) U
CBEpCTHUKaMH (00y4aroImuMucs),
NPUHIUIB Y9eOHON AUCIUTUTUHBI 1
CaMOOpraHu3alUH.

v Hcnosnp3oBanue
BOCIIUTATEIbHBIX BO3MOYKHOCTEH
coJiepKaHusl yueOHOro Impeamera
qepe3 IEMOHCTPAINIO 00YJIarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO
OTHOIIIEHUS K HayKe, HAaCTOMYUBOCTH
B JIOCTIIKEHHH TIeJIei, HayYHBIX
OTKPBITHH.

v Hcmnonb3oBanue
BOCIIUTATEIbHBIX BO3MOXKHOCTEH
coJiepKaHusl yueOHOTro Impeamera
yepe3 moa00p U 00CyKIeHNe
MPOOJIEMHBIX CUTYalLIUH.

https://m.edsoo.ru/487a8593

bubnuoreka [IOK
https://m.edsoo.ru/4clabecb

bubmuoreka [IOK
https://m.edsoo.ru/d35d5262

bubmnoreka IIOK
https://m.edsoo0.ru/26d9c¢5ba

bu6nmorexa LIOK
https://m.edsoo.ru/a37a0c21

bubnuoreka [{OK
https://m.edsoo.ru/ad7718d7

bubmnoreka IIOK
https://m.edsoo.ru/c97afaal

but6mmorexa [IOK
https://m.edsoo.ru/504e98c7

bubnuorexa [JOK
https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

10 Pemenue 3amau

1 MarnutHoe nose B Bemectse. PeppoMarHeTHKH,
rnapa- v InaMarHeTUKu

12 OcHOBHBIE CBOMCTBa (heppPOMarHEeTHKOB.
[IpumeHnenne GpeppoMarHeTHKOB

13 Pemenune 3ama4 no reme "MaruutHoe 1oJie"

14 Pemenune 3ama4 no reme "MarautHoe moJie"”

15 SIBneHue rneKTpoMarHuTHOM nHAYKIuH. [ToTok
BEKTOpa MarHUTHOW MHAYKLIUU

16 O C unaykumu

17 3aKoH 31eKTpoMarHuTHoM nHaykuu dapanes

18 Buxpesoe anexrpuueckoe noie. Toku Dyko

19 OJ1C uHAYKIMH B ABMKYIITUXCS TIPOBOJTHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenna

” NunyktuBHOCTH. KaTyiika HHIYKTHBHOCTH B
LIENTM TTOCTOSTHHOT'O TOKAa

23 Asnenune camonHaykimu. IJ1C caMOMHIYKITUN

v dopmupoBaHue
yOEXKIEHHOCTH B BO3MOXKHOCTH
HO3HAHUs IPUPOJIbI, OTHOLIEHHS K
(GH3UKE KaK DIEMEHTY
00LIEYENIOBEYECKOMN KYIBTYPBL.

v [IpyuMeHeHe HHTEPAKTUBHBIX

dbopM yueOHOU pabOTHI -

UHTEIUIEKTYIbHBIX,

CTUMYJIMPYIOIINX [TO3HABATENILHYTO

MOTHBAIIMIO, UTPOBBIX METOJIUK,

JIMCKYCCHH, AlOIUX BO3MOKHOCTh

IPHOOPECTH OIIBIT BEACHUS

KOHCTPYKTHBHOI'O JIMAJIOTa;

IPYIIOBOM paboTHI, KOTOpas Y4UT

CTPOMTHL OTHOLIEHHS ¥ JI€HCTBOBATH B

KOMaHJI€, CIIOCOOCTBYET Pa3BUTHIO

KPUTHYECKOTO MBIIILJIEHUSI.

v IHULIMUPOBAHKE U TIOANEPKKA
UCCIIEI0BATENBCKOM JIEATENEHOCTH
00y4arouuMxcs, MIaHUPOBAHUE
BBITIOJIHEHUE WHIMBUIYaTbHBIX U
IPYIIOBBIX TPOEKTOB
BOCIIUTATENLHOM HATIPABIEHHOCTH.

v' Opranuzanus medcrsa
MOTHBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YYAFOIIUXCSI
HaJl UX HEYCHEBAOIMMHU
OJIHOKJIACCHHKAMH, JIAFOIIETO
00y4JarmUMCs COLUATBHO

bubnunoreka LIOK
https://m.eds00.ru/93617bd9

bubnunorexa LIOK
https://m.edso00.ru/3019608

bub6nmoreka IIOK
https://m.eds00.ru/0b58190a

bubnunorexa LIOK
https://m.edsoo.ru/5b55¢307

bubnunoreka LIOK
https://m.edsoo.ru/41c4ae8a

bubmuoreka [IOK
https://m.edsoo.ru/b3efalcl

bubnunoreka LIOK
https://m.edsoo.ru/48150bd8

bubnunoreka LIOK
https://m.edsoo.ru/a6dec188
bu6nmorexa LIOK
https://m.edsoo.ru/15abe140

bu6mmoteka IIOK
https://m.edso00.ru/0235¢cc02

bu6nmorexa LIOK
https://m.edsoo.ru/4dfda618
bubnunorexa LIOK
https://m.edsoo.ru/bbc22726

but6mmorexa [IOK
https://m.edsoo.ru/621eae9d

bu6nunorexa LIOK
https://m.edsoo.ru/7ee60ca8



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
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24 OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKHU C TOKOM. 3HAYMMBIH OMBIT COTpyaHHYecTBa 1 | bubnuoreka [IOK
DIEeKTPOMArHuTHOE T0JIe B3aUMHOM TTOMOIITH. https://m.edsoo.ru/b3cOadl1

25 Pemenue 3anau bubmmorexa [OK

https://m.edsoo.ru/88t69d2b

2% O06o00meHne U cucTeMaTHU3alns 3HAHHUH 110 TEMe bub6nmoreka IIOK
"DnekTpoauHaMuKa" https://m.edsoo0.ru/76484025

7 KonrponsHas pabora o Teme Bu6muoteka [JOK
"DnexkrpoauHamMuka" https://m.edsoo.ru/8ae09b98
Paznen 2. KOJIEBAHUSA U BOJIHBI - 60 yacoB

73 Komnebarensuas cucrema. CBoOOIHEIE v [ToOyxnenue oOydaromuxcs bu6nmorexa LIOK
KoJiebaHus. ['apMoHnYecKre KojeOaHus coOnroaaTh Ha ypoke odmenpuHsaTeie | https://m.edsoo.ru/7c1db385

29 Kunematuueckoe U fTUHaAMUYECKOE OIIMCAHUE HOPMBI IIOBCIICHM, TIpaBrJIa bubnunoreka LIOK
KOJIcOaTCIIbHBIX JIBUKCHUI OOLIEHHS CO CTAapLIMMK https://m.edsoo.ru/87c¢e9498
DHepreTU4ecKoe onucanue. BeiBos (nezarornieckumMu paboTHUKAMH) 1

30 JTAHAMUYECKOTO OIMMCAHUS TAPMOHUYECKNAX CBEPCTHUKAMI (06}:qa}0mHMHCﬂ)’ bubnunoreka LIOK
KOJIeOaHUM U3 UX IHEPTrEeTUUECKOTO U MPUHUMIEL y4€OHOH NMCUMITHHBI 1 https://m.edsoo.ru/e3¢99692
KHHEMATHYCCKOTO OMTHUCAHUS (:‘/’clMOOle;IaHI/ISaHI/II/I.

CIIOJIB30BaHUE
31 Awmmuntyaa u $asza konebaHui BOCIIUTATENBHBIX BO3MOKHOCTEH Bubmmorexa IOK
https://m.edsoo.ru/7a0c439a
coJiepKaHusl yueOHOro mpeIMeTa

[lepuon u yactora xonedanuii. [leproa maneix 4epe3 IEMOHCTPAIIHIO 06YUAKOIIAMCS

1 CBOOOJTHBIX KOJIEOAaHUH MaTEMATHIECKOTO IPHMEpOB OTBETCTECHHOTO bubmuoreka [IOK
MasiTHUKA. [leproa cBOOOTHBIX KoeOaHMi OTHONIGHNS! K HAYKE, HACTOWUMBOCTH https://m.edso00.ru/e0399319
TPY?KMHHOTO MaATHUKA B JIOCTHKCHHH IIEJICH, HAyJIHBIX

1 3aryxaromue KonedaHus. BeiHyX/1eHHbIE OTKPBITHIA. bu6muoreka [JOK
konebanus. Pesonanc v M ConB30BaHMe https://m.edso0.ru/72¢93d09

34 ABTOKONEBAMIS BOCITUTATEIbHBIX BO3MOKHOCTEH bubnuorexa [IOK

https://m.edsoo.ru/6add2644
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35 Pemrenue 3amau

36 Ypok-koHpepeHmus "MexaHndecKue KoJeOaHus
B MY3bIKaJIbHbIX HHCTpYMEHTax"

37 O060061eHre U cucTeMaTU3alus 3HaHu| 110 TeMe
"Mexanuueckue konedaHus"

13 DnexTpoMarHuTHele konebanus. KonedaTenbHbIit
KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiia

39 KOHJIEHCATOpa C aMIUIUTY 10 CUJIbI TOKA B
KOJIeOaTeJIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UI€ATTbHOM
KoJIeOaTeJIbHOM KOHTYpE

A1 3aryxaromiue 3JeKTPOMarHUTHbIE KOJieOaHMsl.
BoinyxeHHBIE 2IEKTPOMAarHUTHBIE KOJIeOaHHs

47 [TepemenHsblii TOK. Pe3uctop u KoHaeHcaTop B
1[I TIEPEMEHHOTO TOKa

43 Karymka MHIyKTUBHOCTH B LIETIH IEPEMEHHOTO
TOKa

44 3akoH OMa 1Sl IeKTPUYECKOH Lenu
MEPEMEHHOT0 TOKa
MoOIHOCTh MEPEMEHHOTO TOKA. AMIUTUTYTHOE U

45 JIEWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsHKEHUS

46 Pe3oHaHC B aeKTprUUecKOil enu

CoJIepKaHusl y4eOHOro IpeIMeTa
gyepe3 mo100p U 00Cyx)ACHUE
POOJIEMHBIX CHUTYaIHH.

v dopmMupOBaHKE

yOeXIEHHOCTH B BOBMOXKHOCTH

NIO3HAHMS TPUPOJIbI, OTHOLICHHUS K

bu3nKe KaK AIEMEHTY

00111e4eNT0BEYECKON KYJIBTYPHI.

v [TpuMeHeHne MHTEPAKTHBHBIX

dbopM yueOHOU pabOTHI -

WHTEJUICKTYaJIbHBIX,

CTHUMYJIUPYIOLIMX TTO3HABATEIHHYIO

MOTHUBAIUIO, UTPOBBIX METOJIHK,

JIUCKYCCHH, TAaFOIIUX BO3MOXXHOCTb

IIPUOOPECTH OIBIT BEICHUS

KOHCTPYKTHBHOTO JTHAJIOTa;

IPYNIIOBON pabOTHI, KOTOpPAsK YIHUT

CTPOHTH OTHOIIICHHS U ICHCTBOBATH B

KOMaH/ie, CHocOOCTBYET Pa3BUTHUIO

KPUTHUYECKOTO MBIIIUICHHS.

v HUIMUPOBAHHUE U TIOIEPIKKA
UCCIIEI0BATEIbCKON AEATEIbHOCTH
o0y4aromuxcsi, NJIaHUPOBaHUE U
BBITTOJTHCHUE WHIUBHU Iy aTbHBIX U
IPYIIIOBBIX MPOSKTOB
BOCIIUTATEIILHON HAIPaBICHHOCTH.

v' Opranwuzanus medcrsa
MOTHBHPOBAHHBIX U

bubnunoreka LIOK
https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5

bubnunorexa LIOK
https://m.edsoo.ru/8ef587be
bub6nmoreka IIOK
https://m.edsoo.ru/eb84182f

bubnuoreka [IOK
https://m.edsoo.ru/d4adabde

bubnunoreka LIOK
https://m.edsoo.ru/09319afl

bubnuoreka [{OK
https://m.edsoo.ru/d1e2d543

bubmuoreka [IOK
https://m.edsoo0.ru/5¢668619

bu6mmoteka IIOK
https://m.edso00.ru/84836152
bubnmorexa LIOK
https://m.edsoo.ru/cfa307af

bubmuoreka [IOK
https://m.edsoo.ru/8bae38e6

but6mmoreka [IOK
https://m.edsoo.ru/lcac6bcdc

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



https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df

47 Pewenune 3anau
Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepenavya u noTpedieHue dMEKTPUISCKONH
SHEPTUU
DKOJIOTMYECKUE PUCKHU IIPH MIPOU3BOJICTBE

49 anekTposHepruu. KynbTrypa ncnonab3oBanus
AJEKTPO3HEPTHH B ITOBCEAHEBHOM KU3HU

50 Permrenue 3amau

51 Pewenne 3anau

57 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe
"DIeKTPOMAarHUTHBIE KOJIeOaHus "

53 Mexanudeckre BOJIHbL. XapaKTePUCTUKHU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3BYKa

56 Wudpa3syk u yasrpassyk. Lllymooe
3arpsI3HEHUE OKPYIKAIOLIEN Cpebl

57 Pemrenue 3agau

58 DneKTpoMarHuTHbIe BOJHBL. M3nyueHue
3J€KTPOMArHUTHBIX BOJIH

59 DHeprus AIEKTPOMArHUTHBIX BOJIH. CBOMCTBA

QJICKTPOMATrHUTHBIX BOJIH

SPYAUPOBAHHBIX 00YUYAIOIIHXCS
HaJl KX HEYCIIEeBAIOINUMU
OJIHOKJIACCHUKAMH, JAIOIIETO
00yJaronuMcs COIMaIbHO
3HAYUMBIH ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIITH.

bubnunoreka LIOK
https://m.edsoo.ru/al 6836a4

bubnunoreka LIOK
https://m.edsoo.ru/f97418ae

bub6nmoreka [IOK
https://m.edsoo.ru/a6f74d93

bubmuoreka [IOK
https://m.edsoo.ru/ec6677ed

bubnunoreka LIOK
https://m.edsoo.ru/7cab5918

bubnuoreka [{OK
https://m.edsoo.ru/401024a9

bubmuoreka [IOK
https://m.edsoo.ru/a58e109f

bu6mmoteka IIOK
https://m.edsoo.ru/d9ae1000
bubnmorexa LIOK
https://m.edsoo.ru/138b6109

bu6nmorexa LIOK
https://m.edsoo.ru/7380038f

but6mmoreka [IOK
https://m.edsoo.ru/cfd918bf
bubnunorexa LIOK
https://m.edsoo.ru/714e5dbl

bubnuorexa [JOK
https://m.edsoo.ru/d01b818c¢
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https://m.edsoo.ru/401024a9
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[IIxana smekTpoMarHuTHeIX BOJIH. [IpruMeHeHue

bubnunoreka LIOK
https://m.edsoo.ru/49bel1f9e

bubnunoreka LIOK
https://m.edso00.ru/9196f1{8

bub6nmoreka IIOK
https://m.edsoo.ru/4£7985a0

bubnuoreka [IOK
https://m.edso00.ru/f9566406

bubnunoreka LIOK
https://m.edsoo.ru/ea32d455

bubmuoreka [IOK
https://m.edsoo.ru/a005d2bb

bubmuoreka [IOK
https://m.edsoo.ru/bc2e55¢cd

bubmmoteka IIOK
https://m.edso00.ru/49d830a9

bu6mmoteka IIOK
https://m.edsoo.ru/d8elc3be

bubnuoreka [{OK
https://m.edsoo.ru/60441359

60 AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUUITBI paIUOCBSA3U U TEIICBUICHHUS.

61 Panuonokanus. DneKTpoOMarHuTHOE 3arps3HEHUE
OKpYKarolleu cpeibl

2 Kontponbnas padota nmo teme "Konebanus u
BOJIHBI"

63 Caert. 3aKOH NPSMOJIMHENHOTO paCIIPOCTPAHEHUS
cBeTa

64 Pemenue 3a1au Ha mpuMeHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PacIpOCTPAHECHUSI CBETA

65 Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkano
[Ipemomitenue cBeTa. AGCOIIOTHBIN U

66 OTHOCHUTEIbHBIN [MOKa3aTeNb MPEIOMICHHUS.
[TonHoe BHyTpeHHEE oTpaxkenue. IIpenensHbiin
YTOJ MOJTHOTO BHYTPEHHETO OTPaKEHUS

67 Pemrenue 3a1ay Ha mMprUMEHEHUE 3aKOHOB
OTpa)X€HUs U MPEIOMJIICHUS CBETA

68 Xon nydeit B mpusMme. Jlucnepens cBera.
CnoxHblii cocTaB Oenoro ceera. LBet

69 JInn3bl. @OKYyCHOE pACCTOSIHUE U ONTUYECKAst
cuJia JIMH3BI

70 [TocTpoenue n300pakeHuil B TNH3aX U UX
cucTteMax. Y BEIUYEHHUE JINH3bI

71 Pemenue 3a1a4 Ha MOCTPOCHHUE N300pAKEHUH,

IMOJIy4a€MBIX C ITOMOINBIO JIMH3

but6mmoreka [IOK
https://m.edsoo.ru/bb53b1d5

bubnunorexa LIOK
https://m.edsoo.ru/5a868109
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bubnunoreka LIOK
https://m.edsoo.ru/ecd480a2

bubnunorexa LIOK
https://m.edsoo.ru/cd174al0

bub6nmoreka IIOK
https://m.edsoo.ru/f32aab06

bubnunorexa LIOK
https://m.edsoo.ru/lelb6cecbe

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

bubmuoreka [IOK
https://m.edsoo.ru/c6416d48

bubnunoreka LIOK
https://m.edsoo.ru/3061de2b

bubnunoreka LIOK
https://m.edsoo.ru/668edbc8

bu6nmorexa LIOK
https://m.edsoo.ru/12ed04b5

bu6mmoteka IIOK
https://m.edso00.ru/f998d964

bu6nmorexa LIOK
https://m.edsoo.ru/d58c411a

bubmuoreka [{OK
https://m.edsoo0.ru/e9890fe9

72 I'na3 kak onrtuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKOUN ONTUKH

74 CKOpOCTh CBETa U METObI €€ U3MEPECHUS

75 Jucnepcus ceera

76 WNuTtepdepenius creta

77 KorepenTHbie UCTOYHUKU. Y CIIOBHUS HAOTIOACHHUS
MaKCHUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera

21 JudpakionHas pemeTka. Y cioBue
Ha0JII0/IeHUs TTIABHBIX MAaKCUMYMOB

82 Pemenne 3anau

23 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanns
cBETa

84 Pemrenue 3agau

85 CBeToBbI€ ABIIEHUS B IPUPOJIE

but6mmorexa [IOK
https://m.edsoo.ru/c56¢8158

bu6nunorexa LIOK
https://m.edsoo.ru/0b36363d
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26 O060011IeHre U CUCTEMAaTH3allis 3HAHUH 110 TeME bubnuorexa [JOK
"OnTuka" https://m.edsoo.ru/8a14748b
bubnunorexa LIOK
87 KoHntposbHas padora mo teme «OnTrKa»
P P https://m.edsoo.ru/82315dd4
Pa3znen 3. OCHOBBI CIHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH - 5 uacos
I'panuIiel IPUMEHUMOCTH KJIACCHUECKOM v Hcmonp3oBanue
p p . bubnunorexa LIOK
88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U BOCIIUTATEIbHBIX BO3MOKHOCTEH
https://m.edsoo.ru/c9bd77cb
MIPUHITAIT OTHOCUTEILHOCTH coJiep:KaHus y4eOHOro mpeaMera
29 [TocTynatel cienuanbHOM TEOPUHU 4epe3 AeMOHCTPAIHIO 00y4aomuMest | BuGmmorexa [IOK
OTHOCHUTEJIbHOCTH [IPUMEPOB OTBETCTBEHHOI'O https://m.edsoo.ru/c56105¢cb
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ. OTHOIICHHA K HAayKe, HACTOMIHBOCTH
[IpeobpaszoBanus Jlopenna. Ycinosue B OCTIDKCHUH LICTICH, HAYHHBIX
OTKPBITHiL bubmmorexa LIOK
90 NPUIMHHOCTH. OTHOCUTENBHOCTD y ' httos://m.ed 1d83742bb
ps://m.edsoo.ru
OJTHOBPEMEHHOCTH. 3aMe/IJIcHIe BPEMEHH 1 ©opmupoBaHHe
COKDAITICHHE /UTHHBI yOEXJICHHOCTH B BO3MOKHOCTH
MMO3HAHMS IIPUPOJIBI, OTHOIICHHS K
91 re N o pupon bubmuoreka [IOK
TUSl 1 UMITYJIBC PEISATUBUCTCKOM YaCTHIIBI W3UKE KaK AJIEMEHT
P yaep . Y https://m.edsoo.ru/853a64fc
00111e4eI0BeUeCKON KyIbTypHI.
v [IpumeHeHne HHTEPAKTUBHBIX
dbopM yueOHOU pabOTHI -
WHTEIUICKTY AJTbHBIX,
CTUMYJIUPYIOIIUX MO3HABATEIBHYIO
9 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM MOTHBALIHIO, HTPOBBIX METO/INK, bubmmnoreka HOK

PENATUBUCTCKON YaCTHUIIBI. DHEPTUS TTOKOS

JIUCKYCCUM, TAIOIIUX BO3MOKHOCTb
MPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHMBHOTO JUaJIOra;
IpyNIoBOi paboThI, KOTOpask yUYUT
CTPOUTH OTHOLIEHHUS U JIEVCTBOBATH B

https://m.edsoo.ru/b6258ffa
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KOMaH/Ie, CIOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOT'O MBIIUICHHSI.

Pa3zgea 4. KBAHTOBASI ®PU3UKA — 25 yacoB

93 PaBHOBECHOE TEMIIOBOE U3ITyYEHUE

94 3akoH cMenleHus Buna

95 I'unoresza M. I1nanka o kBantax. ®OTOHBI

96 DHeprus U UMIyJbC POTOHA

97 ®otorddext. Onbitet A. I'. CrosneroBa. 3akoHBI
dororddekra

98 VYpasuenue DitHinTeitHa s Gpotosddexra.
"Kpacnas rpanumna" ¢potorddexra

99 JaBnenue ceera. Onwithl [1. H. JIeOeneBa

100 BoiHoOBBIE CBOHICTBA YaCTHIL
Bomnsl ne bponns. JInuna Bosssl ae bpouns u

101 pa3Mepsl 00J1aCTH JIOKAJIM3ALUH IBUKYIIEHCS
YaCTHIBI

102 KopnyckynspHO-BOIHOBOM! Ayanu3m

103 Judpakius >IeKTpOHOB Ha KPUCTAIIAX

104 Crenunduka u3mMepeHuit B MUKPOMUDPE.

CooTtHomenus Heomnpeaenénnoctel [ 'eitzendepra

v [ToOyxnenue oOyJaronumxcs
co0JII0/1aTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEJICHUS, TIPaBUIIa
OOIICHUS CO CTAPIIUMHU
(megarorn4ecKuMu pabOTHUKAMU) U
CBEpCTHUKaMH (00y4aroImuMucs),
MIPUHIIAITE] YIeOHOM TUCITUTUTMHEI 1
CaMOOpTaHU3aIUH.

v Hcmnosnb3oBanue
BOCIIUTATEIBHBIX BO3MOYKHOCTEH
coJiepKaHusl y4eOHOTO TIpeMeTa
Yyepe3 JIEMOHCTPAIUI0 00YYarOIUMCS
MIPAUMEPOB OTBETCTBEHHOTO
OTHOIICHHS K HayKe, HACTOMYUBOCTH
B JIOCTHKCHHH IIEJICH, HAyUHBIX
OTKPBITHH.

v Hcnons3oBanue
BOCIMTATEIbHBIX BO3MOXKHOCTEH
coJiep>KaHusl yueOHOro mpeaMeTa
yepes Moadop U 00CyKIeHHE
MPOOJIEMHBIX CUTYaIIUH.

v dopmupoBaHUe
yOEXJIEHHOCTH B BO3MOKHOCTH
MTO3HAHUS TIPUPOIBI, OTHOIIICHUS K
(bu3MKe KaK AIEeMEHTY
0011e9eI0BeUeCKON KyIbTyPHI.

bu6nmmorexa [IOK
https://m.edsoo.ru/f54035a5

bubnunorexa LIOK
https://m.edsoo.ru/1c5{f752

bubmuoreka [IOK
https://m.edsoo.ru/a5ffa218

bubnuoreka [IOK
https://m.edsoo.ru/7tb307ec

bubnunoreka LIOK
https://m.edsoo.ru/8c68e5b9
bubmuoreka [IOK
https://m.edsoo.ru/01ef4556

bu6nmorexa LIOK
https://m.edso00.ru/64b41966

bubmmoreka IIOK
https://m.edsoo.ru/f59cfcec

bu6nmorexa LIOK
https://m.edsoo.ru/5df8bafl

bubmuoreka [{OK
https://m.edsoo.ru/8ccab62a

but6mmorexa [IOK
https://m.edsoo.ru/30dbal 8¢

bu6nunorexa LIOK
https://m.edsoo0.ru/65783dec
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105 Pemenue rpaduueckux 3agau

106 Pemrenue pacuétHbix 3a1a4

107 Kontponbnas padota mo temam: "OcHoBel CTO",
"KopnyckyasipHO-BOITHOBOM Ayain3m"

108 OnbITHI 110 UCCIIEOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnas mozens aroma Pesepdopna

109 [Toctynarter bopa

110 Bunel ciektpoB. CHeKTp ypoBHEHN 3HEPIUH aTomMa
BOZOpOJA

111 CrioHTaHHOE U BBIHYKJIEHHOE U3JyYEHHUE CBETa

112 Jlazep
Hyxnionnas mopaens siapa I'eitsenOepra-

113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
N3otomnsl. PagroakTMBHOCTH
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa

114 HMOHM3UPYIOLIETO U3Ty4YeHUs. Biusnue
PaaMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Josumerpus
OHeprus CBA3U HYKJIOHOB B sA1pe. SnepHsie
cuibl. Jledext macchl siapa. SaepHble peakiuu.

115 Snepusie peaktopsl. [Ipobiemsl yrpaBisieMoro

TECPMOAACPHOT'O CUHTE3A. OKOJIOTUYECKHE
ACIICKTHBI pa3BUTHUSA HI[epHOﬁ 9HEPICTUKU

v [IpuMeHeHre UHTEPaKTUBHBIX
dbopm yuebHOM pabOTHI -
MHTEJJICKTYalIbHBIX,
CTUMYJIUPYIOLIUX MTO3HABATEIIbHYIO
MOTHBAIINIO, UTPOBBIX METOIUK,
JIUCKYCCUM, TAIOIIUX BO3MOKHOCTD
IIPUOOPECTH OIBIT BEICHUS
KOHCTPYKTHUBHOT'O /1MaJIOra;
IPYNIIOBON pabOTHI, KOTOPAsk YUHUT
CTPOUTH OTHOILIEHUS U JIEHCTBOBATH B
KOMaHie, CIOCOOCTBYET pa3BUTHIO
KPUTHUYECKOT'O MBIIIJICHHS.

v IHUIIMUPOBAHKE U TIOIEPXKKA
MCCJIEIOBATEIBCKOM 1eATEeIbHOCTH
00y4aromuxcsi, JIaHUPOBAHUE U
BBITIOJIHCHUE UHIUBUAYAJTbHBIX U
TPYIIIOBBIX MPOEKTOB
BOCIUTATEIbHOW HAIIPABJIEHHOCTH.

v' Opranusaius medcrsa
MOTHBHUPOBAHHBIX U
APYIUPOBAHHBIX 00YUaIOIINXCS
HaJl UX HEYCIIEBAIOIIUMU
OJIHOKJIAaCCHUKAaMH, JJAIOIIEeT0
00yyJaronmMcs CoruaibHO
3HAYUMBIN OMBIT COTPYJHUYECTBA U
B3aWMHOM TOMOIIIH.

bubnunoreka LIOK
https://m.edsoo.ru/e70195bd

bubnunorexa LIOK
https://m.edsoo.ru/ee9b3182

bub6nmoreka IIOK
https://m.edsoo.ru/c3de891a

bubnunorexa LIOK
https://m.edsoo0.ru/312b750a

bubnunoreka LIOK
https://m.edsoo.ru/404dfa9a

bubmuoreka [IOK
https://m.edsoo.ru/cf74bl 1a

bubnunoreka LIOK
https://m.edsoo.ru/f945d85¢

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

bubmuoreka [IOK
https://m.edsoo.ru/34ada5de

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

bubmuoreka [{OK
https://m.edsoo.ru/ff1758d0
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MeTo1bl peErucTpauy U UCCIICI0BAHUS
3JeMEHTapHbIX YacTull. DyHaaMeHTalbHbIE

_ bub6nmoreka [IOK
116 B3aUMOJICUCTBUSI. bapruoOHbI, ME30HBI U JICITOHBI.
. https://m.edsoo.ru/lac08as5h
[IpencraBnenue o CrangaptHoit moaenu. Kpapk-
TJIFOOHHAS! MOJIEITb aJJPOHOB
®dusuka 3a npeaenamu CTaHIapTHOU MOJICIIH.
117 Ta p . P E bubnunorexa LIOK
éMHas Matepus ¥ TEMHas SHeprus. EquHcTBO
. P p https://m.edsoo.ru/c026fd37
(bU3UYIECKOI KapTUHBI MHPa
Paznen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKU - 12 yacoB
118 DTanbl pa3BUTHS ACTPOHOMHH. 3HAYEHUE v Hcnonb3oBanue bubnnorexa [JOK
aCTPOHOMUU BOCITUTATEIbHBIX BO3MOKHOCTEH https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTH 3aKOHOB (PH3UKH IS COIePIKAHMs y4eOHOr0 Ipe/MeTa
6 bubnunoreka LIOK
119 0OBSCHEHHS IPUPOABI KOCMUUYECKHX OOBEKTOB. 9epes3 AEMOHCTPALNIO O0Y4arOIUMCs httos://m.ed 139044008
. ps://m.edsoo.ru/39¢
MeTo/1bl aCTPOHOMUYECKUX UCCIIEA0BAHUM IpUMEPOB OTBECTCTBCHHOT'O
120 CoBpeMeHHbIE ONITUYECKUE TEJIECKOIIbI, OTHOMICHHA K HAYKC, HACTOMINBOCTH —  py6nporexa LIOK
PaZMOTENECKOIIbl, BHEATMOC(EpHask aCTPOHOMHUS B NOCTIKCHUH LEJICH, HayHHBIX https://m.edsoo.ru/4877aale
.. .. OTKPBITHH.
Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3bI, p bu6nmorexa LIOK
121 v Hcnonp3oBanue
IUIAHETHI, UX BUIUMOE ABIDKCHHE . https://m.edsoo.ru/aac588eb
BOCIIMTATEIbHBIX BO3MOKHOCTEH
Conneunas cucrema. Connie. ConHeyHas bubmuoreka [JOK
122 . coJiep>KaHusl yueOHOro mpeaMeTa httos://m.ed 127486b4
aKTUBHOCTb. McTouHuK sHeprun CoJIHLIA U 3BE3]T 4epes noxGop 1 obCy K IeHHe ttps://m.edsoo.ru/22748e
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. POGIEMHBIX CHTYaLHi. BuGmorexa LIOK
" 3 _
123 JlnarpaMMa" CHEKTpaJIbHBIN KJ1acc v TIpyMeHeHHe HHTEPAKTUBHBIX https-//m.edsoo.rw/42 169944
CBETUMOCTD ¢dopm yueGHO# paboTHhI -
. UHTEJUIEKTYaJIbHBIX, bubmuorexa [IOK
124 3Be3abI IIIaBHOM IOCIEN0BATEILHOCTH
CTUMYJIMPYIOIINX MTO3HABATEIbHYIO https://m.edsoo.ru/b3cb766¢
Bayrpennee crpoenue 38€31. CoBpeMEHHEIE MOTHBaIMIO, HTPOBBIX MCTOAHUK,
TP P P N bubnuorexa [JOK
125 MpPEACTaBICHUS O IIPOUCXOKICHUU U 3BOIIOIUU AUCKYCCHUH, NA0MNX BO3MOXKHOCTD

CouHiia 1 38€31. DTalbl )KU3HU 3BE3

IPUOOPECTH OMBIT BEJIEHUS

https://m.edsoo.ru/d09da494
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Mueunsiii [1yte — nama [Manaktuka. Tursl

KOHCTPYKTHUBHOT'O /1MaJIOra;

bubnunoreka LIOK

126 < i
rayaktuk. YEpHbIE ABIPBI B SIpax rajakTUK IPYIIIOBOH pabOThI, KOTOPAsI YUUT https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciinpenue Beenennoit. 3akon CTPOMTh OTHOLICHNUS H JICHCTBOBATH B
6 bubnunoreka LIOK
127 Xab06ma. Teopust bonbioro B3pbiBa. PennkroBoe KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO httos://m.ed 3dbdfod2
M3y 9CHHE KPUTHUYECKOT'O MBIIIJICHHUS. P eI
N v
128 MacmrabHas cTpyktypa Beenennoii. VIHMLMHPOBAHNE U NOJIEPKKA bubmuorexa [JOK
MeraranakTuka HCCICAOBATCIIECKON ACATCIIBHOCTH] https://m.edsoo.ru/ce234633
00yJaromuxcsi, INIaHUPOBaHHUE U
BBINTOJIHEHUE WHANBUYaTbHBIX U Bu6mmorexa [IOK
129 Hepewénnpie npo6iieMbl aCTpOHOMUU
P P P TPYIIOBBIX MPOCKTOB https://m.edsoo.ru/d37d9ffe
BOCIUTATEILHON HAIIPABIEHHOCTH.
Paszen 6. PUSHUECKHWI MPAKTUKYM -16 uacos
Ou3nyecKkuil MpakTUKyM IO TeMe v [ToOy>xnenue o0yuaronmxcs
130 - P Y 5 Y 5 Y bubnunorexa [IOK
CCJIEIOBaHHE MarHUTHOTO MOJISI TOCTOSTHHBIX coOroaaTh Ha ypOKe OOIICTIPUHSATHIC
| b P https://m.edsoo.ru/67361aef
MarHuToB HOPMBI TTOBEICHHSI, TPaBUIIA
131 duznyeckuil npaktukyM no teme "M3mepenue OOIICHHS CO CTAPIIMMH bubmmnoreka HOK
cwiibl Ammepa” (TiefaroruyecKuMu pabOTHHKAMH) 1 https://m.edsoo.ru/fcae91e9
@uU3NYECKU NPAKTUKYM 110 TEME CBEPCTHUKAMH (0OyHaroMMMUCS),
132 "UccnenoBanue sIBIEHUS AIEKTPOMarHUTHOM MPHHIUNEL y4eOHOH AUCLIHILTHHEL A https://m.edsoo.ru/c36658da
WHAYKIH" f/aMoopraHI/BauHH.
. Hcnons3oBanue
Pu3nUeCcKUil IPAKTUKYM 110 TEME . bubmuoteka [IOK
133 " " BOCIIUTATEILHBIX BO3MOXHOCTEH
UccnenoBanue siBeHUs CaMOWHTYKIIUH https://m.edsoo.ru/b8fb6391
5 . coJiepKaHusl yueOHOro mpeamera
s q)I/I3I/I‘leCKI/II/I6HpaKTI/IKYM n60 Tel\fe N3mepenue 4epes feMoHCTpaIHIo 0byualomMes  BuGmmorexa LOK
neproJia CBOOOIHBIX KOJICOAHUN HUTSHOTO U
P " [IPUMEPOB OTBETCTBEHHOI'O https://m.edsoo.ru/5d159d35
MPY>KMHHOTO MasiTHUKOB .
OTHOIIIEHUSI K HayKe, HAaCTOMYUBOCTH
Ou3MUECKUil MPAKTHKYM 10 TEME B JOCTHIKEHHH LeJIeH, HayqHbIX BuGmiorexa [IOK
135 "[IpeoOGpa3oBaHue SHEPTUU B IPYKUHHOM

MasTHHKE"

OTKPBITHH.

https://m.edsoo.ru/a28026bd



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIeTH IEPEMEHHOr0 ToKa"

137

138

139

duznyeckuil npakTukyM no teme "M3yuenue
rapameTpoB 3ByKOBOM BOJIHBI"

dusznyeckuil mpakTuKyM 1o teme "M3mepenne
IOKAa3aTelsl MPeJOMIICHHS cTekna"
®uznueckuil NpakTUKyM 1o reme "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEUBAIOLINX JTHH3"

140

duznyeckuil npaktukyM no teme "Habmonenune
mQpakuuu, THTEPGEPEHINH U OIS PU3ALIH
cera"

141

142

143

144

®uznueckuil npakTUKyM 1o teme "Onpezaenenue
HUMITYJIbCA ¥ SHEPTUU PEIISITUBUCTCKUX YACTHI
(1o doTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHUIL B
MarHuTHOM Tose)"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3
CBETO/IMO/I OT HANpPsKEeHUs"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue CrieKTpa pa3pexeHHOro
aTOMapHOI0 BOJAOPOa U U3MEPEHUE ITOCTOTHHOU
PunGepra"

dusnyeckuil npakTukyM 1o teme "M3yuenue
MIOTJIOIIEHUS OeTa-4acTHll aTFOMUHUAEM "

145

duzndeckuil npakTukyM o teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
HCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX MTPUIIOKEHUN

v Hcmonp3oBanue
BOCIIUTATEILHBIX BO3MOYKHOCTEH
coJiepKaHusl y4eOHOTO TIpeMeTa
gyepe3 mo00p U 00Cyx)aecHUE
POOJIEMHBIX CUTYaIIHH.

v [TpuMeHeHe HHTEPAKTHBHBIX
dbopM yueOHOU pabOTHI -
HUHTEJUICKTYaJIbHbIX,
CTHUMYJIMPYIOIIMX TO3HABATCIBHYIO
MOTHBAIIHIO, HTPOBBIX METOJIHK,
JIUCKYCCHH, TAFOIIUX BO3MOXHOCTb
pUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa,
IPYIIIOBOW pabOThI, KOTOpPAsk YYHUT
CTPOWTDH OTHOIICHHS U ICHCTBOBATH B
KOMaH/Ie, CI0OCOOCTBYET Pa3BUTHIO
KPUTHYECKOTO MBIIILJICHHS.

v Opranusaius medcrsa
MOTHUBUPOBAHHBIX U 3PYTUPOBAHHBIX
o0y4aromuxcs HaJl uX
HEYCIICBAIOIIUMH OJTHOKITACCHUKAMH,
JIAFOIIEr0 00YYarOIIUMCSI COIIMATIBHO
3HAYMMBIH OTBIT COTPYTHHUYECTBA U
B3aMMHOM TOMOIIIH.

bubnunorexa LIOK
https://m.edsoo.ru/89dc2d90

bubnunorexa LIOK
https://m.edsoo.ru/b100661a
bub6nmoreka IIOK
https://m.edsoo.ru/42569¢al

bubnuoreka [IOK
https://m.edsoo.ru/b8791fb3f

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

bubnunoreka LIOK
https://m.edsoo.ru/63756¢47

bu6nmorexa LIOK
https://m.edsoo.ru/eb916182

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bubmuoreka [{OK
https://m.edsoo.ru/c3dabebe

bubanoreka LJOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

TUTSL OTIPEJICIICHUS TTOJIOKEHHU ST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOIO MOMyIIapus U IPKUe
3BE36I"

146

147

148

149

Pasznen 7. OBOBIIAIOIIEE IOBTOPEHME - 15 yacos

O0o001Ienre ¥ cucTeMaTu3anys 3HaHui. Pois
(bM3UKH U aCTPOHOMUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITTATBLHON 1 dTUYESCKOMN
cdepax IeaTeIbHOCTH YeTIOBeKa

O000111eH1E U cucTeMaTu3anusg 3Hanuii. Poab u
MecTO (PU3UKH U aCTPOHOMHUHU B COBPEMEHHOM
HAy4YHOU KapTUHE MUpa

O00011EHE U CHCTEMATH3allMs 3HaHui. Poib
(busnyeckoit Teopun B GOPMUPOBAHUH
MPEJICTABICHUH O (PU3NYCCKOM KapTHHE MHPA,
MeCTO PU3UUECKOM KAPTUHBI MUPA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

O0o0011eHrEe U cUCTEMATH3AlMs 3HAHUH 110 TEME
"KunemaTuka"

150

O000I1IEHNE U CUCTEMATH3AIINS 3HAHU 110 TEME
"Kunemarnka"

151

152

O0001IeHrE ¥ cUCTEMAaTU3ALMs 3HAHUI IO TEME
"Ilnnamuka"

O000111eHE U CUCTEMATH3AIU 3HAHUI 110 TEME
"Craruka TBEpAoro tena"

153

O0001IeHre 1 cUcTeEMaTU3aIMs 3HAHUI 110 TEME
"3aKOHBI COXpPAHEHHUS B MEXaHHUKe"

v [ToOy>xnenne oOydaronuxcs
c00JII0/1aTh HAa YPOKE OOIICTIPUHSTHIC
HOPMBI TIOBEZICHUS, TIPABUIIA
OOLIEHUS CO CTapLIMMHU
(megarornyecKuMu pabOTHUKAMU) U
CBEpPCTHUKaMHU (00y4aromuMucs),
MPUHIIMIIBI Y4eOHOM TUCIUTUIMHBI U
CaMOOPraHU3aIIUH.

v Hcmnosnb3oBanue
BOCIUTATEIbHBIX BO3MOKHOCTEH
coJiepKaHusl yueOHOTO IpeaMeTa
Yyepe3 IEMOHCTPAINIO 00YJIarOIIMCS
MIPUMEPOB OTBETCTBEHHOTO
OTHOIIIEHUS K HayKe, HAaCTOMYUBOCTH
B JIOCTHKEHMH 1ielei, HayYHbIX
OTKPBITHH.

v [IpumMeHeHre HHTEPaKTUBHBIX
dbopM yueOHOU pabOTHI -
WHTEIJIEKTYallbHBIX,
CTHUMYJIPYIOIINX TT03HABATEILHYIO
MOTHBAIINIO, UTPOBBIX METO/IHK,
JIUCKYCCUM, TAIOIIUX BO3MOKHOCTb
IPUOOPECTH OMBIT BEJIEHUS
KOHCTPYKTHBHOT'O JHAJIOra;

bu6nmoreka [IOK
https://m.edsoo.ru/ad6ddeed

bubnuoreka [{OK
https://m.edsoo.ru/18f1917¢

bubnuoreka [{OK
https://m.edsoo.ru/e7d400{4

bu6nmorexa LIOK
https://m.edsoo.ru/b032fc4b

bubmunoreka IIOK
https://m.edsoo.ru/4e31b507

bubnunorexa LIOK
https://m.edsoo.ru/2dfbafc5

bubmuoreka [{OK
https://m.edsoo.ru/3ccad82e

bubanoreka LJOK
https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0

154 O06o00mieHre 1 cucTeMaTH3aIMsI 3HaHUH 110 TeMe IpYyNIIOBON pabOThI, KOTOpAsk YUUT Bu6muoteka [JOK
"OCHOBBI MOJICKYJISPHO-KUHETHYECKOU TeOPHH" CTPOUTH OTHOIICHMS M IEHCTBOBATh B https://m.edsoo.ru/ed440cad
155 O06001IeHre U CUCTEMAaTU3allisl 3HAHUH 110 TeME KOMaH/Ie, CIIOCOOCTBYET Pa3BUTHUIO bubnuorexa [IOK
"TepmoanHamuka. TerioBbie MATUHBL" KPUTHYECKOI'O MBIIJICHUS. https://m.edsoo.ru/c63f7c10
O060061eHre U cucTeMaTU3alus 3HaHu| 10 TeMe v Oprannsauus wegersa Bu6 OK
156 "ArperatHble COCTOSIHUS BelecTBa. Pa3oBbie MOTHUBHPOBAHHBIX 1 5PYTMPOBAHHBIX hH HI;I/OTeT 1
Hepexoms” 00YYAOIUXCS HAJ[ KX ttps://m.edsoo.ru/1d36b5b1
. HEYCIIEBAOIIUMHU OTHOKIACCHUKAMH,
157 O06o0061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe 4 ? A bubnnoreka [JOK
JTAIOMIETO 00YYAIOIIMMCSI COITUAITBHO
"Dnexkrpuueckoe mose" . Y H https://m.edsoo.ru/3bf0def9
O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH TI0 TeMe SHATHNBH OTIBTL COTPYARHHECTRA M bub OK
158 m N HU B3aMMHOMN TTOMOIIIH. nbnuorexa I
"TToCTOSIHHBIN AJIEKTPHUYECKHI TOK" https://m.edsoo.ru/71453ee6
159 O000111eHE U CUCTEMATH3aIUs 3HAHUI 110 TEME bu6nmorexa LIOK
"Toku B pa3mMuHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U CUCTEMAaTH3alisl 3HAHUH 110 TeME bubnuorexa [IOK
"MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PE3EPBHOE BPEMS — 10 uacoB
161 PesepBHrIil ypok. O000IIeHHE U CUCTEMATU3AIIHS v [ToOyxnenne o0ydaromuxcs bubnnorexa [JOK
3HAHUHU 10 TeMe "DJIEKTpOMarHuTHasi MHIyKuus" co0uo1aTh Ha ypoke oOmmenpunaTeie | https://m.edsoo.ru/053e2248
162 PesepBubIil ypok. O6001IeHIE U CHCTEMAaTH3aIUS HOPMBI ITOBEACHNA, IIpaBUIa bubmuoreka [JOK
3HaHU# no Teme "MexaHudeckue Koiaeobanus" OOIICHHS CO CTAPIIMMH https://m.edsoo.ru/d6310bfd
Pe3epBHblii ypok. O600IIEHHE U CHCTEMATU3AIIHS (menarorurieckiuMu paboTHHKaMH) H
163 3HaHUU 10 TeMe "DIIeKTPOMAarHUTHbIE cBepeTHIKaMH (00yHaIOMIMUCH), bubnrorexa LOK
coeGams” IIPUHIAIB Y9eOHOM TMCLHILINHEL 1 https://m.edsoo.ru/5e2bb&83d
. CaMOOPraHU3aIINH.
PesepBHeIil ypok. O000IIeHHE U CUCTEMATH3AIIHS p H
o " 4 [IpumeHeHre HHTEPaKTUBHBIX bubnunorexa LIOK
164 3HaHUH Mo TeMe "'MexaHu4ecKue u St08 paG httos://m.ed 196a7a2dd
OpM yueOHOM paboTHI - s://m.edsoo.ru/96a7a
3J€KTPOMAarHUTHHIE BOJIHBI" opu y p P
P 5 0606 WHTEIJIEKTyallbHBIX,
165 e3epBHBIN ypoK. O000IIEeHNE U CUCTEMATH3AIUS CTHMYTHPYIONTHX M03HABATEHHYIO bubnmnorexa [JOK

3ganui o reme "Onruka"

https://m.edsoo.ru/52ad1603



https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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https://m.edsoo.ru/71453ee6
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https://m.edsoo.ru/053e2248
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https://m.edsoo.ru/52ad1603

PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS

166 3HaHuit o teme "OcHoBbl CTO" !
PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIIHS

167 3HaHui 1o TeMe "KoprnyckysipHO-BOJIHOBOM 1
nyanuzm"

163 PesepBHbIi ypok. O600IICHHE ¥ CHCTEMaTH3 AU |
3HaHui no teme "dusnka aroma"
PesepBHblil ypok. O000I1IeHHE U CUCTEMATU3AIIHS

169 3HaHUM o Teme "du3nka aTOMHOrO sSapa 1 1
3JIEMEHTAPHBIX YaCTHUIL"

170 PesepBHblil ypok. O0001IeHHE U CUCTEMATH3AIIHS 1
3HaHUU 10 TeMe "DIeMeHThI acTpOohU3UKH"

OBILIEE KOJINMYECTBO YACOB 11O 170

ITPOI'PAMME

MOTHBAI[HIO, UTPOBBIX METOJIHK,
JIUCKYCCHH, TaFOIIUX BO3MOXHOCTb
pUOOPECTH OMBIT BEICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
IPYNIIOBOW PaOOThI, KOTOPAsk YUHT
CTPOHTbH OTHOIICHHS U ICHCTBOBATH B
KOMaH/Ie, CIOCOOCTBYET pPa3BUTHIO
KPUTHYECCKOTO MBIILJICHHS.

v Opranusaius medcrsa
MOTHBHPOBAHHBIX U 3PYIUPOBAHHBIX
00yUaroMXCcst HaJl UX
HEYCIICBAIOIIUMH OJTHOKIIACCHUKAMH,
JTAFOIIEr0 00YYarOIIUMCSI COIIMATIBHO
3HAYUMBIH OTIBIT COTPYTHHYECTBA U
B3aMMHOM TTOMOIIIH.

bubnunoreka LIOK
https://m.edsoo.ru/5beclc65

bubnunoreka LIOK
https://m.edsoo.ru/f7¢59d38

bub6nmoreka IIOK
https://m.edsoo.ru/1£511654

bubnuoreka [{OK
https://m.edso00.ru/905¢5ce0

bubnuoreka [IOK
https://m.edsoo.ru/2bftb94c
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