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AHHOTamusa Kk mporpamme no ¢pusuxe (10 - 11kaaccnb)

Pabouas mporpamma yueOnoro mnpeamera «®Pusmka» s 10-11 kiaccoB cocraBieHa B
COOTBETCCTBMHM € (peiepalibHbIM  KOMIIOHEHTOM ['ocymapcTBeHHOro 00pa3oBaTeIbHOTO
CTaHzapTa cpeaHero (IOJIHOro) oOmero o0pa3oBaHuUs,  YTBEPKAEHHBIM  IIPUKa30M
MunucrepctBa oopazoBanust PO ot 05.03. 2004 r. Ne1089 «O6 yrBepkaeHuu ¢eaepaibHOro
KOMIIOHEHTa TOCYAAapCTBEHHBIX CTAaHAAPTOB HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro Hu
cpenHero (IOJIHOTO) OOIIEro oOpa3oBaHUsA», HA OCHOBE IPOTrpaMMbl CPEIHETO (ITOJTHOTO)
obmiero obpa3zoBaHusi Ha 0a30BOM ypoBHE MO ¢u3mke, (emepanbHOro 6a3UCHOrO0 y4eOHOTO
miaHa s cpexHero  (ITOJIHOTO) obmero oOpazoBaHus (NMPUIOKEHHE K MPHUKA3y
MunobpazoBanuss Poccum ot  09.03. 2004 r. Nel312) w chueayrommx aBTOPCKHX
nporpamm: [lantomenkoB.C., KopmynoBa O.B. — ®usuka. [Iporpamma o ¢usuke mis 10-11
KJIacCOB 00mIeo0pazoBaTenbHbIX yupexkaeHuil (ba3oBelii u mpoduiabHBIA ypoBHH)./ ABT.-
coct.B.C.[lantomenkoB, O.B. Kopmynora, M: «IIpocsemenuey, 2009.

10 kaacc -Msxume [.41.,, byxoBune b.b. ®wusmka. 10 &macc. VY4eOHHK yIs
o0mieo0pa3oBaTenbHbIX yupexaeHuid. bazoBeiil u npodunsHbid ypoBHH. M: «lIpocBemnieHue»,
2020.

11 knace - Msaxumes [.5., byxosues b.b. ®wuszuka. 11 xmacc. VYueOHHK s
00m1eo0pa3oBaTeNbHBIX yupekaeHuid. ba3oBeiii 1 npoduinbHbil ypoBHH. M: «IIpocBemienuey,
2021.

Pabouas mporpamMmma KOHKPETH3UPYET COJACp)KaHHE TNPEAMETHBIX TeM 00pa30BaTEIbHOTO
CTaHaapTa Ha 0a30BOM ypOBHE; Ia&T MPUMEPHOE paclpesielieHne y4eOHBIX YacoB IO paszzesiam
Kypca M PEKOMEHIYEMYIO IIOCIICOBAaTEIbHOCTh HM3YYCHUS pa3leNoB (HU3UKKH C y4ETOM
MEXIMPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€d, JIOTMKH Y4eOHOTO MpoIecca, BO3PACTHBIX
OCOOEHHOCTEH  ydJallluxcs; OIpenessieT Habop JabopaToOpHBIX paboT, BBITOIHAEMBIX
YUaITIMHUCS.



l. IHosicHuTeIbHAA 3anMCKA

[Iporpamma no ¢pusuke st 10-11 kinaccoB cocraBieHa B coOoTBeTCTBUH ¢: DenepaabHbIM
3aK0HOM 00 oOpazoBanuu B Poccuiickoit ®eneparuu (ot 29.12.2012 N 273-®3 (pen. ot
29.07.2017)), tpeboBanusimu denepanbHOr0 rocyAapCTBEHHOTO 00pa30BAaTEIBHOTO CTaHIapTa
cpennero obmero obpazoBanust (OI'OC COO); mpumepHOW MporpaMmbl y4eOHOTO Kypca
(Illaramuua A.B., Paboune nporpammer, @usmka, 10-11 kmaccel. — M.: IIpocsemenne, 2017.),
koMIuiekta  yuyeOHukoB [ S.MskumeB, b.b.byxones, H.H.Corckuii / Ilog pen.
H.A.IlapdentbeBoir, @Pusmka. 10 kmacc. ba3oBwlii u yriayonéHHBIH ypOBHU (KOMILIEKT C
9JIEKTPOHHBIM mpuiokeHueMm). — M.: Ilpocsemenne, 2020.), I'.fI.Mskumes, b.b.ByxoBues,
H.H.Corckuii / Ilon pen. H.A.IlappentreBoii, ®Pusuka. 11 kmacc. ba3zoBeiii u yriryOonEHHBIM
ypoBHH (KOMIUIEKT C OJJIGKTPOHHBIM mpuioxenuem). — M.: Ilpocsemienue, 2021). Ilpu
COCTaBIICHMH pabouell MpOorpaMMbl YUYTEHBI PEKOMEHIANNU WHCTPYKTUBHO-METOIUIECKOTO
nucemMa OI'AOVY 1O benropoackuit HMHCTUTYT pa3BUTUS oOpa3oBaHusa «O mpenogaBaHUU
yueOHbIX npeaMeToB «Pusnka» U «ACTpOHOMHUS» B 00II€00pa30BaTEIbHBIX OpPraHU3ALMIX
benropoackoii o6nactu B 2021-2022 yyeOGHOM roay».

Ha u3yuenue yueOHOro mpeamMera OTBOAUTCS
10 xmacc — mo 2 Jaca B HEJEI0, 68 4acoB B IO
11 xnacc — 1o JiBa yaca B HeJemto, 68 4acoB B ToJ
Nzydenne pusuku B 10-11 Kiaccax HanmpaBiIeHO Ha JIOCTHKEHUE CIICAYIOIINX IeJIe:
® OCBOCHHE 3HaHMI 0 PyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOU (PM3NUYECKON KapTUHBI MUPA; HarOO0JIee BAXKHBIX OTKPBITHUSX B
obnactu (pU3MKH, OKA3aBIIMX OMPEACIAIONISE BIUSHAC HA PAa3BUTHE TEXHUKH H
TEXHOJIOTHH; METO/IaX HAYYHOT'O MO3HAHUS MPUPO/IBL;
® MPUMEHSTH MOJTYICHHBIC 3HAHUS 10 (PU3HKE 151 OOBSICHEHHS Pa3HOOOPA3HBIX
(UBHYECKUX SIBJICHUW M CBOMCTB BEIIECTB; MPAKTUICCKOTO UCITOJIb30BAHUS (DU3MIECKHUX
3HAHUU;
® pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
B IIpoliecce MPUOOPETeHUsI 3HAHUI U YMEHUH 10 (PU3MKE C UCTIONh30BAHUEM Pa3IMUHBIX
HMCTOYHHKOB WH(OPMAITUH, B TOM YHUCJIE CPEJCTB COBPEMEHHBIX HHPOPMAITMOHHBIX
TEXHOJIOTHil; pOpMUPOBaHNE YMEHUH OLIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uH(pOopMaLnu;
® BOCIUTaHUE YOSKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPO/IBL;
UCIIONIb30BaHUs JOCTHKEHUN (PU3UKHU Ha 0J1aro pa3BUTHS YEIIOBEUECKON ITUBUIIH3AIINH;
HEO0OXOIUMOCTH COTPYIHUYECTBA B IIPOIIECCE COBMECTHOTO BBHITOJTHEHUS 3a]1a4,
YBOXXUTETHLHOTO OTHOIIEHHUS K MHEHHIO OIMIOHEHTAa IIPU 00CYXIEHUU MpoodIemM
€CTECTBEHHOHAYYHOT'O COJIEPKAHMS; TOTOBHOCTH K MOPAJTbHO-ITHYECKOM OIIEHKE
MCIIOJIb30BaHUS HAYYHBIX JOCTUKEHU, YyBCTBA OTBETCTBEHHOCTH 32 3AILUTY
OKpYKarollle Cpeibl;
® ICIOJIb30BaHME MPUOOPETEHHBIX 3HAHUN M YMEHUI JIJIS pelIeHHs] MPAaKTUYECKUX 331a4
MOBCEHEBHOM KU3HH, 00ecIeueHus 0€30IMaCHOCTH COOCTBEHHOM JKM3HHU.
JlocTmkeHne 3TUX 1eIe 00eCeYrnBaeTCsl PEIICHUEM CIICTYIONTUX 3a/1a4.
e (QopmupoBaHUs OCHOB HAYYHOT'O MUPOBO33PEHHUS;
Pa3BUTHS UHTEIJIEKTYaIbHBIX CIIOCOOHOCTEH ydaluxcs;
pa3BUTHE TTO3HABATENHHBIX HHTEPECOB IIKOJIHHUKOB B MPOIIECCe U3yUeHUs (DU3HUKH;
3HAKOMCTBO C METOJIaMU Hay4YHOI'O IMO3HAHUS OKPYKAIOLIEr0 MUPA;
MOCTaHOBKA MPOoOJIeM, TPEOYIOIINX OT yYalIUXCsl CAMOCTOSTENIbHON NESTENbHOCTH 10 UX
paspenieHuto.



Inanupyemble pe3yJbTaThl

MexaHn4yeckue siBJIeHHUSA

BbINyCKHUK HAY4YUTCS:

® pacro3HaBaTh MEXaHUYECKUE SBJICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHUIM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHMS ITUX SBJIICHUN: pAaBHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JABIKEHUS, CBOOOJHOE MaJICHUE TeJ, PABHOMEPHOE JIBKEHHE 110 OKPYKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TeJl, PEAKTUBHOE JBWKEHUE, Iepeada JaBiICHUsl TBEPIAbIMU TEJIAMU,
KHUJIKOCTSIMM U Ta3aMH, aTMOC(epHOe IaBlieHHE, IUIaBaHUE TeJl, PaBHOBECHE TBEPABIX Tell,
UMEIOLINX 3aKpelyIeHHYI0 OCh BpallleHUus, KoyiebaTenbHOE [BH)KEHUE, PE30HAHC, BOJIHOBOE
JBUKEHUE (3BYK);

® ONUCHIBATh HW3Y4YCHHBIE CBOMCTBA TE€1 M MEXaHUYECKUE SIBJIICHUS, HCIOIb3Ys
buznyecKkue BeTUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, IIEpUOo1 OOpalleHus], Macca
TeNa, IJIOTHOCTh BEIECTBA, CUia (CUja TSDKECTH, CHJIa YNPYroCTH, CUila TPEHHS), JaBJICHUE,
UMIYJIbC TeNla, KUHETUYEeCKash HHEprusi, MOTEeHLHUalbHas DJHEPrus, MexaHudeckas padora,
Mexanudeckas MomHocTh, KIIJ| mpu coBepuiennu paboThl € HMCIOJb30BAaHUEM IPOCTOTO
MeXaHHU3Ma, CHJIa TPEHHs, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, JUIMHA BOJTHBI U CKOPOCTb
€€ pacHpoCTpaHEHHUs; IMpU ONUCAHUM T[PABUWIBHO TPAaKTOBaTh (U3MYECKUN  CMBICI
UCIIONIb3YEMBIX BEIMYMH, WX OOO3HAUEHUS M EIUHHUIBI H3MEPEeHHs, HaXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIUYMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAYECHUE
bu3nYECKOil BETUYMHBL;

® AHAJIM3HMPOBAaTH CBOMCTBA TEJ, MEXAaHWYECKHE SBICHHUS M IIPOLECCHI, HCIOJIb3Ys
(¢u3nyecKue 3aKOHbI: 3aKOH COXPAHEHUS SHEPrHH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLIMII
CYINEepHo3UINK cuil (HaxoxaeHue pasHojeiicTByromeit cuibl), I, 11 u 11 3akonst HetoToHa, 3ak0H
COXpaHEHHMs MMITyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena; Ipu 3TOM pas3inyaTh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

® pasnMuaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (PH3MUECKUX MOJENEH: MaTephaabHas
TOYKa, MHEPIMAJIbHAS CUCTEMA OTCYETA;

® peliaTh 33/1a4M, UCIONb3Ys (GU3NYECKHE 3aKOHBI (3aKOH COXPaHEHMs SHEPIUH, 3aKOH
BCEMHUPHOI'O TATrOTeHUs, npuHUun cyneprnosumuu cwi, I, II m III 3akonsl HeroToHa, 3aKoH
COXpaHEHMsI MMITysbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmysl,
CBsI3bIBaroOIMe (hU3MUYECKHE BENIWYHMHBI (IyTh, CKOPOCTh, YCKOpPEHHE, Macca Teja, IIOTHOCTb
BEILIECTBA, CHJIA, JAABJICHUE, UMITYJIbC TeJla, KUHETUYECKasl dHEPIus, NOTCHIMAIbHAS JHEPTus,
MexaHu4deckass paboTa, mMexaHuueckas MomHocTh, KIIJ] mpoctoro mexanusma, cuia TPEHUS
CKOJIbJKEHUS, KOA(Q(UIMEHT TPEHUs, aMIUIUTY/1a, IEPUOJ U YacTOTa KoJieOaHUM, IIMHA BOJIHBI U
CKOpPOCTh €€ PpaclpOCTPAHEHUs): Ha OCHOBE aHalM3a YCIOBMs 3a/lauM 3aluChIBaTh KpaTKoe
yCIIOBUE, BBIAEHATh (PU3NYECKUE BEIUYMHBI, 3aKOHBI U (OpPMyJIbl, HEOOXOAUMBIE IS €€
peleHts, POBOAUTE PacUeThl U OLIEHWBATh PEATbHOCTh MOJYYEHHOTO 3HA4YeHUs (hU3UUecKoit
BEJINYUHBI.

BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCH:

® UCNONBL306aMb 3HAHUSL O MEXAHUYECKUX SIGNIeHUsIX 6 MNOBCEOHEeS8HOU JHCUHU Ol
obecneuenusi 6e30nacHocmu npu o0obpawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
0/l COXpAaHeHUsi 300p06bs U COONIVOEHUS HOPM IKOJOUYECKO20 NOBEOeHUs 8 OKpyjicaroueu
cpede; NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (U3UYECKUX 3HAHUU O
MEXAHUYeCKUx ABNeHUAX U Qu3uueckux 3aKOHAX; NPUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — JHepeuu,  9KOJNOSUHEeCKUX  NOCIe0CmBUli  UCCIe008aHUs — KOCMUYECKO20
npOCMPAaHcme;

® pasziuyams paHuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce00ujul
xapaxkmep @QYHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUyecKou 3SHepauu, 3aKOH



COXpAaHeHUs. UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUS) U OSPAHUYEHHOCMb UCNONb308AHUSA
yacmHwix 3aKkoH08 (3akon I yka, Apxumeoda u op.),

® HAX0O0UMb A0EK8AMHYIO NPEOIONCEHHOU 3a0aye GU3UYEcKYI0 MOOelb, pa3peuams
npobniemMy KAk HA OCHO8e UMEIOWUXCA 3HAHULL NO  MeXaHuke ¢ UCHONb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwi Memooo8 OYeHK.

TenJioBble sIBJICHUA

BbInycKHUK HAYYHTCS:

® Dpacro3HaBaTh TEIUIOBBIE SBJICHHUS W OOBICHATH Ha 0a3e HUMEIOUMXCA 3HAaHUUN
OCHOBHBIE CBOICTBa WJIM YCJIOBHS MPOTEKAHUS ITHUX sBIeHUN: nuddysus, u3MeHeHue odbema
Tel TPU HarpeBaHWU (OXJAXKIEHUM), OOJbIIas CKHUMAEMOCTh Ta30B, Majlas CKHUMAeMOCTh
KUJKOCTEH M TBEPABIX TeJd; TEIJIOBOE pPAaBHOBECHE, HCIApEHHE, KOHJEHCAIUs, IJIaBJICHUE,
KPUCTAITM3AIUs, KHUIICHHE, BIIAXKHOCTh BO3yXa, pPAa3JIMYHBIC CIOCOOBI TeIIonepeaadn
(TemIoNnpOBOHOCTh, KOHBEKIUS, U3IYUYE€HUE), arperaTHble COCTOSHUS BELIECTBA, MOTJIOUICHHE
DHEPruM TMPH UCHAPECHUU KUIAKOCTH W BBIACICHUE €€ MPU KOHJICHCAIIMU Tapa, 3aBUCHMOCTH
TEMIIEPATYpPbl KUTICHUS OT AaBJICHUS;

® OINHCHIBATh M3YYCHHBIC CBOMCTBA TEN W TEILJIOBHIC SIBIICHUS, UCIIONB3Ys (PU3NUCCKUE
BCJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPCHHSIS SHEPTHs, TEMIIepaTypa, yAeIbHAs TEIUIOEMKOCTh
BEIECTBa, YZAeNbHAas TEIUIOTa IUIABJICHUS, YyJeibHas TeIIoTa MapooOpa3oBaHus, yleIbHas
TEIUIOTa CrOpaHHs TOIUIMBA, KOI(D(UIMEHT MOJE3HOro ACHCTBHS TEIUIOBOTO IBUTATENS; MPHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIHYMH, HX
0003HAYCHHSI M STUHUIIBI U3MEPEHUS, HAXOJUTh (DOPMYJIBI, CBA3BIBAIONINE TAHHYIO (PU3HUECKYIO
BEJIMUMHY C JPYTMMU BETUYMHAMU, BEIUUCIISITh 3HAUCHUE (PU3NYECKON BETMYUHBI;

® AHAJIM3WPOBATH CBOWCTBA TEJ, TEIUIOBBIC SBICHUS M MPOIECCHI, HCIIOIb3Ys] OCHOBHBIE
MOJIOKEHUST aTOMHO-MOJICKYJISIPHOTO YYCHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAaHCHUS
SHEPTUH;

® pazIMyYaTh OCHOBHBIC NMPHU3HAKU M3YUYCHHBIX (U3WYCCKUX MOJCICH CTPOCHHS Ta3oB,
KUJKOCTEH U TBEPIBIX TET;

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO HCIOJIB30BAaHUS (U3HUECKUX 3HAHUU O
TEIUIOBBIX SIBIICHUSX;

e pemaTh 3aJlauM, WCIOJIB3ysl 3aKOH COXPAaHEHHWS SHEPrdd B TEIUIOBBIX IMpoOIeccax U
(bopMyITbl, CBS3BIBAIOIIHE (DU3WYCCKHE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIIepaTypa,
ylaenbHas TEMJIOEMKOCTh BEUIECTBa, YyAeNbHAs TEIIOTa IUJIaBJICHUS, yJelbHas TerjoTa
napooOpa3oBaHus, yAeIbHAs TEIJIOTa CTOPAHUS TOILTHNBA, KOX(D(HUIIMEHT MOJIe3HOro ISHCTBUS
TEIUIOBOTO JIBUTATENsl): HA OCHOBE aHaIW3a yCJIOBHS 3aJayd 3alUChIBaTh KPATKOE YCIOBUE,
BBICTIATh (DM3MUYECKHUE BEIUYHMHBI, 3aKOHBI W (OPMYJIbI, HEOOXOIWMBIC IS €€ peIIeHUs,
MIPOBOMTDH PAcUeThl U OLIEHUBATh PEAbHOCTD MOyYEHHOTO 3HAUYCHUs (PU3HUECKOI BEIIUYNHBI.

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONbL306aMb 3HAHUSL O MENJ08bIX SGNeHUAX 8 HNOBCEOHEBHOU JICU3HU  Olf
obecneuenusi 6ezonacHocmu npu obpaweHuu ¢ npuobOpamu U MexHUYeCKUMU YCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUsl 8 OKpYicarujel
cpede; NpuBOOUMb NPUMEPbL IKOLOSULECKUX NOCIe0CmBUll pabomul Osucamenetll 6HYMpeHHe20
C20paHUsl, Menio8ulX U 2UOPOIIEKMPOCHAHYULL

® pasziuyams paHuybl NPUMEHUMOCMU QUSUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouuti
xapaxkmep @yHOamenmanoublX GUIUUECKUX 3AKOHO8 (3AKOH COXPAHEHUS dHepeUU 8 Menjosvlx
npoyeccax) u 02paHuyeHHOCMb UCNOb308AHUS YACTHBIX 3AKOHO8,

® HAXOO0UMb A0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYEeCKYI0 MOoOelb, pa3peulambs
npobneMy Kak Ha OCHO8e UMEIOWUXCA 3HAHUL O MENnl08blX ABNEHUSIX C UCNONIb308AHUEM
MamemMamuyecko2o annapama, max u npu NOMOwii Memooo8 OYeHKu.

DJIeKTpUUYeCKHe 1 MATHUTHBIE SIBJICHUSI

BbInyCKHUK HAYYHTCS:

® pACIIO3HABATh 3JICKTPOMATHUTHBIC SIBICHUS W OOBSCHATH HAa OCHOBE HMMEIOIIUXCS
3HAHWW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS TPOTEKAHWUS ATHX SIBICHHUW: JJICKTPU3AIUSA Tel,



B3aMMOJEMCTBUE 3apsAJ0B, IEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XMUMHYECKOE,
MarHMTHOE), B3aMMOJICIICTBHE MAarHUTOB, JIEKTPOMArHUTHAs MHAYKIUS, 1eHCTBUE MAarHUTHOTO
[oJsl HAa MPOBOJHUK C TOKOM M Ha JABIDKYUIYIOCS 3apsOKCHHYIO YacTHUIly, JeicTBUE
AIEKTPUYECKOTO TOJISI Ha 3apsDKEHHYIO YaCTHUIly, AJIEKTPOMArHUTHBIE BOJIHBI, MPSIMOJUHEIHOE
pacrpocTpaHeHHE CBETa, OTPAKEHHUE U MPEIOMIICHUE CBETa, IUCIIEPCHs CBETA.

® COCTaBJSTh CXEMblI JJEKTPUUECKUX LIETel ¢ MOCIeA0BaTeNbHBIM M IMapajlieIbHbIM
COCMHEHUEM 3JIEMEHTOB, pa3iiyasi yCIOBHbIE 0003HAYCHHS IEMEHTOB JICKTPUUYECKHX IIeTIei
(MCTOYHUK TOKa, KJII0Y, PE3UCTOP, PEOCTaT, IaMIIOUKa, aMIIEpPMETP, BOIBTMETD).

® JICIIOJIB30BATh ONTHYECKUE CXEMBI I MIOCTPOCHUS N300pakeHUH B TUIOCKOM 3epKaiie
U coduparomeii TuH3e.

® ONUCHIBATh M3yYCHHBIC CBOMCTBA TEJI U DJIEKTPOMArHUTHBIC SIBICHUS, HCIOIb3YS
busznyeckue BEJIMYMHBL: DJIEKTPUYECKUI 3apsii, cuia TOKa, SJIEKTPUYECKOe HampsKeHHe,
AIIEKTPUUYECKOE COMPOTUBIICHUE, YACIBbHOE CONPOTUBICHUE BEIIECTBA, paboTa 3JIEKTPUIECKOTO
MoJIs, MOIIHOCTh TOKa, (POKyCHOE paccTOsHME U ONTHYECKas CHJIa JIMH3bI, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA; NMPH OIMUCAHUU BEPHO TPAKTOBATh
buznyecKuil CMBICT HCIOJb3YEMBIX BEIUYMH, WX OOO3HAYEHHUS M EIUHUIBI H3MEPEHUS;
HAXOJAUTh (POPMYIIBI, CBS3BIBAIOIINE NAaHHYIO (PU3NYECKYIO BEIIMYMHY C APYTUMH BETHIUHAMU.

® aHAIM3HUPOBATh CBOMCTBA Tell, SJEKTPOMArHUTHBIE SIBJICHHS U IMPOLIECCHI, UCIONb3YS
buznyecKue 3aKOHBI: 3aKOH COXPaHEHUs AIIEKTPUUIECKOro 3apsaa, 3akoH Oma [ yyacTka IenH,
3akoH J[xoyns-JIeHna, 3aKOH IPSAMOJMHEMHOIO PACHpPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH NPEJIOMJICHHUS CBETA; MPU 3TOM pa3jinyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA W
€ro MaTeMaTU4eCKOe BHIPAKEHHE.

® TPUBOJUTH NPUMEPHl MPAKTUYECKOTO MCMHOJIB30BAHUS (U3MUECKUX 3HAHUU O
AIIEKTPOMArHUTHBIX SIBJICHUSIX

® pemiaTh 33/1a4M, UCTIONB3YS (PU3NUECKHEe 3aKOHBI (3aKkoH OMa 11 yJacTKa [emnH, 3aKOH
Jxoyna-JIeHna, 3aKOH OPSIMOJIMHEWHOTO PACHpOCTPAHEHHUsI CBETA, 3aKOH OTPAXKEHHs CBETa,
3aKOH TMpeJOMJICHHsS cBeTa) M (HOpMYIbI, CBA3BIBaIOIINE (PU3NYECKHE BEIMYMHBI (CHIIa TOKa,
DIIEKTPUUYECKOE HAIPSDKEHUE, DIIEKTPUUYECKOE CONPOTHBICHHE, YAEIHHOE CONPOTHUBIICHHE
BEIeCTBa, paboTa ANMEKTPUYECKOTO OIS, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE U ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHWUTHBIX BOJH, JUIMHA BOJHBI W 4YacTOTa CBETa, (OPMYIIBI
pacyera 3JIEKTPHUUYECKOTO CONPOTUBICHUS MPUIIOCIIE0BATEIbHOMUIIAPAIUIETIBHOM COEAMHEHUH
IIPOBOJTHMKOB): Ha OCHOBE aHAJM3a YCJOBHS 33Ja4YM 3alMCBIBATh KPATKOE YCIOBHUE, BBIJIEISATH
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacueTsl M OIIEHWBATh PEATbHOCTH TOTYYE€HHOTO 3HAYCeHUsT (PU3NIECKOI BETMUNHBI.

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® UCNONBL306aMb 3HAHUSA 00 INIEKMPOMASHUMHbBIX SGTIEHUSIX 8 NOBCEOHEBHOU HCUZHU OIS
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudopamu U MexHUYeCcKUMU yCmpoucmeamu,
OJis1 COXpaHeHus 300pP06bsl U COONOEHUST HOPM IKOJIO02UYECKO20 NOBeOeHUsl 8 OKpyicalouell
cpede; npusoOUMb NPUMEPbLL BAUAHUSL INEKMPOMASHUMHBIX U3TYUEHUL HA HCUBbLE OPSAHUIMbL,

® paziuuams paHuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuutl
xapakmep @YHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsT INeKMmpUuiecKkozo 3apsaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akon Oma 01 yyacmka yenu, 3aKOH
IDicoyna-Jlenya u op.);

® UCNONBL306AMb NPUEMbL NOCPOEHUS PU3UYECKUX MOOeNell, NOUCKA U (POpMYIUPOSKU
00KA3aMenbCme 6blOBUHYMBIX 2UNOMmMe3 U Meopemudeckux bl80008 HA OCHOBE IMAUPUYECKU
VCMAHOBNIEeHHbIX (PaKmos,

® HAXO00UMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aye QuU3UYecKyl0 MOoOelb, pa3peuiams
npobnemy Kak HA OCHO8e UMEIOWUXCSA 3HAHUL 00 JJIeKMPOMACHUMHBIX AGNEHUAX C
UCNONIL30BAHUEM MAMEMAMUYECKO20 annapama, max u npu noMowu Memooos OYeHKU.

KBanToBbI€ IBJICHUS
BbpInyCKHUK Hay4YuTCH:
® pacro3HaBaThb KBAHTOBBIC SBJICHUS U OOBSACHATH Ha OCHOBE MMEIOLIMXCS 3HAHUM



OCHOBHBIE CBOWCTBA WMJIU YCIIOBHUSI MPOTEKAHUS STUX SIBICHUIA: €CTECTBEHHAs U MCKYCCTBEHHAs
pPaInOaKTUBHOCTh, O-, - W Y-WU3Iy4YCHHUS, BOSHUKHOBCHHE JIMHEHYATOTO CIIEKTPA H3ITyYCHHS
aToMa;

® OIUCHIBATh HM3yYCHHBIC KBAHTOBBIC SIBIICHHS, HWCIOJIB3ysd (DHU3MUECKUE BEIUYHMHBI:
MaccoBO€ YHCIO, 3apsAJ0BOE YHUCIO, MEPUOJ MOIypacnaaa, SHeprusi (OTOHOB; MPU OMUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, UX OOO3HAYCHUS U
SMHUIIBI U3MEPECHHS, HaXOIUTh (YOPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEITUYHHY C
JPYTUMH BEJTMYMHAMH, BEIYUCIISATH 3HAUCHHE (PU3NIECKON BEITMUNHBL;

® AHAIM3UPOBATH KBAHTOBBIC SIBJICHUS, UCTOIB3Ysl (PU3NYECKUE 3aKOHBI M IMOCTYJATHI:
3aKOH COXPAaHEHUS SHEPIrUH, 3aKOH COXPAHEHHs HJIEKTPUYECKOTO 3apsja, 3aKOH COXpPaHEHHS
MacCOBOTO 4YHCJIa, 3aKOHOMEPHOCTH H3JIyYCHHs] M IOTJIONICHUS CBETa aTOMOM, IpPH STOM
pa3aryaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA M €70 MAaTEMaTHYECKOE BhIPAXKCHIE,

® pasnMuaTh OCHOBHBIC NPH3HAKH IIAHETAPHOW MOJEITH aToMa, HYKJIOHHOW MOJEIH
aTOMHOTO S/1pa;

® TPHUBOJIUTH NPHUMEPHI TPOSIBICHUS B MTPHUPOJEC U MPAKTUISCKOTO WCIIOIH30BAHUS
PaIMOaKTUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEaKIIHiA, CIEKTPAILHOTO aHATH3a.

BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb NONYYEHHblE 3HAHUA 6 MNOBCEOHEGHOU JHCUSHU NpU 00paueHuu ¢
npubopamu U MexHU4eCKUMU YCmpoucmeamu (CYemyux UOHUZUPYIOWUX d4acmuy, 003umemp),
011 COXpAaHeHUsi 300p06bsi U COONIOOCHUST HOPM IKOJOSUYECKO20 NOBEOCHUsI 8 OKpYylcaroujell
cpeoe;

® COOMHOCUMb IHEPEUIO CE53U AMOMHBIX 0ep C 0eheKmMOoM MACChL;

® NPUBOOUMb NPUMEPHI GIUAHUL PAOUOAKMUBHBIX USLYYEHUN HA JHCUBbIE OPSAHUMbL;
HOHUMAMb NPUHYUN OCLICBUs 003UMEempPa U paziudams YClo8Us €20 UCNOIb308aHUS,

® NOHUMamb IKONO2UYeCKUe NpooaeMbl, BO3HUKAIOWUE NPU UCNOIb308AHUU AMOMHBIX
NEKMPOCMAHYULl, U NYyMu peuwlenus SMux npoorem, nepcneKmuebl UCNOIb308AHUS
VAPABAAEMO20 MEPMOAOEPHO20 CUHME3.

DJIeMEeHTBI ACTPOHOMMHU

BbInycKHUK HAYYHTCS:

e yKa3bpIBaTh Ha3BaHMs MIaHeT COJHEYHOH CHUCTEMBI; pa3inyaTh OCHOBHBIE MPU3HAKU
CYTOYHOTO BpallleHus 3Be3qHOro Heba, aprkeHus Jlynel, ComHI@a M TUIaHET OTHOCUTEIBHO
3BE3I;

® TIOHMMATh PA3NUYHS MEXAY TeIHOIEHTPUUYECKOM U TEOLIEHTPHUYECKOH cHucTeMaMH
MUDA;

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® yKazvligamv 0OWUe CEOUCMBA U OMIUYUSL NIAHEM 3eMHOU 2SpPYynnvl U HIAHem-
eueanmos, manvix men ConHeuHou cucmemvl U OONLUUX NIAHEm, NOJIb308AMbCS KAPMOU
36€30H020 Heba Npu HAOIIOOEHUSX 36€30H020 Hebd,

® paziuuamv OCHOGHbIE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa)
COOMHOCUMb YBem 36¢30bl C ee MeMNepamypoll,

® paznuuams eunomesvi 0 npoucxoxcoenuu CorHeuHol cucmemsi.

B pe3ynbrate y BBITYCKHUKOB Oy1yT COPMHUPOBAHBI IUYHOCHHbIE, PECYTNANUBHDIE,
nosnagamenbHbvie U KOMMYHUKAMUEHble YHHBEPCAIbHBIE Yy4eOHbIe 1eHCTBHS.

Ne | ®opmupyemblie 10 kiace 11 kimace
YV I
1 | JInunoctusle YV ]| —  MHPOBO33PEHHE, —  OCO3HaHHBIN BBIOOD
COOTBETCTBYIOILIEE Oyayei npodeccun Kak myTh U
COBPEMEHHOMY YPOBHIO Pa3BHUTHS | CIIOCOO peanu3anuu
HayKHd, 3HAYUMOCTHM  HAyKH, | COOCTBEHHBIX KHM3HEHHBIX




TOTOBHOCTD K Hay4yHO- | IJIAHOB;
TEXHUYECKOMY TBOPYECTBY, —  TOTOBHOCTh
BJIaJICHUE JIOCTOBEpHOM | oOyuaromuxcsi K TPYJOBOH
uHpopManMeli 0  TepeloBBIX | MPodecCHOHANbHOM
JOCTUKEHHUSIX U OTKPBITUSX | I€ATEIbHOCTH KaK K
MHUpPOBOM M OTEYECTBEHHOW | BO3MOXHOCTH ydacTus B
HayKH, 3auHTEPECOBAHHOCTh B | pPEUICHUH JNYHBIX,
HAyYHBIX 3HAHHUSAX 00 YCTPOMCTBE | OOIIECTBEHHBIX,
MHpa 1 00IIEeCTBa; roCy/1apCTBEHHBIX,

—  TOTOBHOCTH 0O0IIeHAIIMOHAIBHBIX POOJIEM;
oOydaromuxcsi K TPyIOBOHU
npodeccrnoHabHOM
JEeSITeIbHOCTH KaK K
BO3MOKHOCTH y4dacTus B
pelieHun JMYHBIX,
OOIIIECTBEHHBIX,
roCy/1apCTBEHHBIX,
oOlIeHAIMOHAJIBHBIX NPOOJIEM;

MeTaHpe,I[MCTHBIe
2%

— cTaBUTh W (opMynupoBaThb COOCTBEHHBIE 3aJayd B
06pa3OBaTeHBHOﬁ ACATCIIBHOCTH Y ) KU3HCHHBIX CUTYALlUAX

—  OpraHHU30BBIBATH 3¢ deKTUBHBIN MTOMCK pECypCoB,
HGO6XOILI/IMI)IX JJI1 JOCTHXKCHUA MMOCTaBJICHHOMN Oeiu,

—  COINOCTaBJSITh IOJYYEHHBI pe3ylnbTaT MAESITeIbHOCTU C
MOCTABJICHHOM 3apaHee UENbIO.

Tlo3naBarTenbHbIE
VYV

—  HUCKaTh U HAXOJUTh 0000ILEHHbIE CIOCOOBI PELIECHUS 3a/1ay, B
TOM YHCJIe, OCYLIECTBIATh Pa3BEPHYThIH HH(OPMALIMOHHbIN OUCK U
CTaBUTb Ha €r0 OCHOBE HOBbIE (YUEOHbIE U [T03HABATENbHbIE) 33/1a4H;

—  KPUTUYECKU OLICHHWBATh U MHTEPIPETHUPOBATH UH(OPMALIMIO C
pa3HbIX MO3ULMH, pacrno3HaBaTh M (PUKCHUPOBATH MPOTUBOPEUUS B
MH(pOPMAIMOHHBIX UCTOUHUKAX;

—  BBICTpauBaTh HUHIUBUAYAIbHYIO 00pa3oBaTEIbHYIO
TPAEKTOPHUIO, YYMUTBIBasg OTPaHUYEHUS CO CTOPOHBI  JPYTHX
Y4aCTHUKOB U PECYPCHBIE OIpPaHUYCHUS,;

— MEHATh U yAEp)KHUBaTh pa3HblEe MO3UIUH B NO3HABATEIBHON
JESTEIbHOCTH.

KOMMyHI/IKaTI/IBHLIC
VY]

Pa3BCPHYTO, JOTUYHO M TOYHO H3JIaraTb CBOIO TOYKY 3PCHUA C
HUCIIOJIB30BAHHUEM AJICKBATHBIX (YCTHLIX u HI/ICBMCHHLIX)
SA3BIKOBBIX CPCICTB;




1. Conepxanue
10 knace:

Beenenne.®usuka u pusnyeckne MeToAbl H3y4eHHUS IPUPOABI

®duszuka — Hayka o npupoje. dusnueckue Tena U sBieHusa. HabOmioneHue u onucaHue
¢usnueckux sBieHud. DU3MUECKU AKCIEpUMEHT. MoAenupoBaHHE SBICHHH H OOBEKTOB
npupoapl. OU3NUECKUE BEIMYMHBI M UX U3MEpeHHE. TOYHOCTh M IMOrPEIIHOCTh MU3MEPEHUH.
MexnyHapoaHas cucteMa eiuHuL. OU3nyecKue 3aKOHbl U 3aKOHOMEPHOCTU. DHU3MKa U TEXHHUKA.
Hayunsrit Meton no3nanus. Poib ¢pusuku B GopMUpOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexann4eckue siBJIeHHsI

Mexanuueckoe JBIXKEHHE. MarepualibHasg TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCHUTENBHOCTh MeXaHudeckoro nBmxkeHHs. Cucrema orcyera. PU3NYECKHE BEIUYMHBI,
HEOOXOIUMBIE NIJIsl OMHCAHUS JABMXKCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpPEMEILCHUE,
CKOPOCTb, YCKOPEHHUE, BpeMsl ABUKEHUsI). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEHHOE
nBwxeHue. PaBHOMepHOe IBMKeHHE 1O OKpykHOcTH. IlepBbiii 3akoH HeloToHa U
uHepuusa.Macca Tena. [IlnorHocts Bemecta. Cuina. Eqununs! cuisl. Bropoit 3akon HeroToHa.
Tperuit 3akon Heiotona. CBobogHoe mnazenue ten. Cuna TsDKeCTH. 3aKOH BCEMHUPHOTO
tarorenus. Cuna ymnpyroctu. 3akoH ['yka. Bec Tena. HeBecomocth. CBsi3b MeXay CHIION
TsKeCTH U Maccod Tena. /lunamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
cKoJbpxkeHus. Tpenue nokos. TpeHue B IpUpOAE U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHHs UMIYylbca. PeakTuBHOe ABMkeHHe. Mexanndeckas padora.
MomHocts. DHeprud. IloTennuanbHas U kuHeTuuyeckas 3Heprud. lIpeBpamienue ogHoro Buja
MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUU.

VYcnoBuss paBHOBECUS TBEPAOrO Tejla, HMMEIOLIErO 3aKPEIUICHHYIO OCh JBUKCHUS.
MOMEHT CHUIIBI.

OcCHOBBI MOJIEKYJ/ISIPHO-KHHETHYEeCKOH Teopuu

Crpoenue BemecTBa. ATOMBI U MOJEKYNbl. TeIIoBO€ JBUKEHHE aTOMOB M MOJIEKYII.
B3aumopeiictBue (MpuTsHKEHHE U OTTAJIKMBAaHWE) MOJIEKYNl. TerioBoe  paBHOBECHE.
Temneparypa. CBs3b TeMmmepaTrypbl €O CKOPOCTBIO XAaOTHYECKOI'O JBHUYKEHUS YaCTHLL.
Buytpennss sneprusi. Pabora u Teruionepenava Kak criocoObl H3MEHEHHsI BHYTPEHHEH dHeprun
tena. KonmyecTBO TemioThl. 3aKOH COXPAaHEHWS M NPEBPALLCHUS HSHEPrUU B TEIIOBBIX
npoueccax. Mcmnapenne n konaeHcanus. llornomenne sHeprum Nnpu HUCHAPEHUN KUIKOCTH U
BBIJICJICHHE €€ NpH KOHJeHcauuu mnapa. Kunenue. 3aBUCMMOCTh TeMIlepaTypbl KUIIEHUS OT
naBiieHus. BiaxxHoCcTh BO3ayXa.

OCHOBBI TEPMOIUHAMUKH

Pabora raza mpu pacmmpenuun. IlpeoOpa3zoBaHusi PHEPruM B TEIJIOBBIX MAaIllMHAX
(mapoBast TypOvHa, ABUTaTelbh BHYTPEHHETO CTOpaHUsl, peakTUBHBIN ABurarens). KI1J TerioBoit
MAITUHBI.

OCHOBBI 2/1eKTPOAUHAMUKH
DneKTpuUecKoe 1moje Kak 0coObli Bua Marepuu. HanpskeHHOCTD 31eKTPUYECKOro
noJisl. JlelicTBHE 3IIEKTPUYECKOrO MOJIs Ha dJIeKTpUIeckue 3apsaasl. KonaeHcarop. Jneprus
AJEKTPUYECKOTO TOJII KOHJIEHCATOPA.

OnexTpuueckuidi TOK. VMCTOYHMKHM DSJIEKTPUUECKOTO TOKA. OJIEKTpUYECKas LENb U €€
cocTtaBHble yacTH. HamnpaBieHne U JeNCTBUS 3JIEKTPUUYECKOro Toka. Hocurenn snmekrpuyeckux
3apsa0B B MeTaiax. Cuia Toka. DJIEKTpUYECKOe HANPSHKEHHUE. DIIEKTPUUYECKOE CONIPOTUBIICHHE
MPOBOJHUKOB. ENMHUIIBI CONPOTUBIEHU.3aBUCUMOCTh CHJIBI TOKA OT HampsbKeHHs. 3akoH Oma
JUI ydacTKa Lenu. YJIeiapHoe comnpoTtusiaeHue. Peocrarsl. IlocimenoBaTenbHoe coequHEHUE
npoBoAHMKOB. llapannenbHoe coeanHeHHe NPOBOJHUKOB.PaboTa 3ieKTpuyeckoro mojs 1o
NEPEMELICHUIO AJIEKTPUYECKUX 3apsiioB. MOIHOCTh 3JIEKTpUYecKoro Toka. HarpeBanue
MIPOBOJHUKOB AJIEKTPUUECKUM TOKOM. 3aKoH [0y - JIeHna. DIeKTpuyecKue HarpeBaTelibHbIe
U OCBeTHUTeNbHbIe TpUOopsl. KopoTkoe 3ambikanne. Tok B pa3ianyHbIX cpenax.



11 kaacc:
OCHOBBI IEKTPOAMHAMMKH (IMPOIX0JIKEHHUE).
MaruurtHoe moJie

B3aumopeiictBue TokoB. MaruutHoe noisie Toka. MaruutHas uHaykuus. Cuna Amrepa.
Cuua Jlopenua.

JIEKTPOMATHUTHAA UHAYKIMS

SIBneHue FNEKTPOMArHUTHOM MHIYKIUMU. MarHUTHBINA NOTOK. 3aKOH 3JIEKTPOMarHUTHOM
uaaykiuu. [Ipasuno Jlenna. Camonnaykuus. UTHIyKTUBHOCTB. B3aUMOCBSA3b 3JIEKTPUUYECKOTO U
MarHUTHOTI'O NOJIE€H. DJIEKTPOMAarHUTHOE TOJIE.

JJIEKTPOMATHUTHBbIE KO0JIeOAHHUS U BOJIHBI

CBobonHbIe KoNebanus B KojebaTebHOM KOHTYpe. [leprnosi cBOOOAHBIX 3IEKTPUIECKUX
koneOanuii. IlepeMeHHBIN SJIEKTPUUYECKUA TOK. [ eHepupoBaHHE JJICKTPUYECKON SHEPTHH.
Tpanchopmarop. Ilepenada ayeKTpUYEcKO SHEPrUU. DIEKTPOMArHUTHBIE BOJTHBL. CBOMCTBa
3JIEKTPOMAarHUTHbBIX BOJIH. [IpuHIune! paguocsssu. TeneBuaeHue.

Onrtuka
CaeToBBIC BOJIHBI.

CkopocTh cBETa MU METO/bl €€ M3MEpPEHUsS. 3aKOHbI OTPAXKEHUS U MPEJIOMIIEHUS CBETA.
BonHoBble cBoiicTBa cBera: jgucnepcusi, uHTepdepeHIus cBeTa, audpakuus CcBera.
KorepentHocts. [lonepedHocTs cBeTOBBIX BOJIH. [lossgpu3anus ceera.

JJ1eMeHThI TEOPUH OTHOCHTEJIbHOCTH

[TocTynarel TeOpuM OTHOCUTENIBHOCTU. I[IpHHIIMI OTHOCHTENHHOCTH OWHIITEHHA.
[locTostHcTBO ~ ckopoctn  cBeTa. IlpocTpaHcTBO M BpemMsi B CHEUUAIbHOM  TEOpUHU
OTHOCUTENIbHOCTU. PensiTuBucTcKas nuHaMuka. CBsi3b Macchl C SHEPTUEH.

HN3nyyeHus U cCeKTpbl

Paznuunble BUABI 3JIEKTPOMAarHUTHBIX HM3JYYEHUM W MX NPAKTUYECKOE MPUMEHECHHE:
CBOIICTBa M MpUMEHEHUEe HH(PAKpPACHBIX, YIbTPAPHUOIETOBBIX U PEHTICHOBCKUX H3IY4YCHUU.
[[Ixana 3MeKTPOMarHUTHBIX U3JTYUYCHU.

KBanToBas pusuka

I'umore3a [lnanka o kBantax. ®orodddexr. YpaBuenue DitHmreiHa s GoTodrddekra.
®otonbl. ['unoresa ne bpoilsii 0 BOJHOBBIX CBOWCTBAaX 4YacTull. KopmycKyJsipHO-BOJIHOBOM
nyamu3M.  CoorHomieHue HeompenaeneHHocTu — [eiizenOepra.Ctpoenue aroma.  OmbIThI
Pesepdopna. KBantossie noctynatel bopa. Mcnyckanue u morjoiieHne cBeta aToMoM. Jlazepsi.

Mopenu cTpoeHHsl aTOMHOTO si/ipa: MPOTOHHO-HEUTPOHHASI MOJIETb CTPOEHHSI aTOMHOTO
anpa. Snepusie cuinbl. JlehekT Macchl U PHEPTUs CBSA3M HYKIOHOB B sJipe. SaepHas sHepreTuka.
BinsiHue wWoOHM3MpYIOIIEW paauanyMd Ha JKUBBIE OpraHu3Mbl. Jlo3a M3IydeHHMs, 3aKOH
PaAMOAKTUBHOIO pacnaja U €ro CTaTUCTUUYECKUN XapaKTep. DJIEMEHTAPHbIE YACTULbI: YaCTULIbI
Y aHTUYaCTHUIbl. DyH/IaMEHTAIbHBIC B3aUMOICHCTBUS

Crtpoenne BcesieHHO#

Crpoenue conHeyHoi cucteMbl. Crucrema «3emis — Jlynay. O6mue cBeaenus o ConHue
(BUI B TENECKOTM, BpallleHHe, pa3Mephl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHIIA U COCTOSHHE
BEIIIECTBA B HEM, XUMHYECKUH cocTaB). VICTOUHUKHN 3HEpruu U BHyTpeHHee cTpoenune ColHIIa.
Oduznyeckas npupoja 3se3a. Hamra [Manaktuka (coctas, cTpoeHue, NBIKEHUE 3Be3/1 B [ anakTuke
u ee BparieHue). [IporcxoxieHue 1 3BONIOIMS TalakKTHK U 3BE3I.

IHoBTOpEHME.



TeMaTnuyeckoe NIIAaHKPOBaHUE

10 xiracc:
Ne Pa3nen KonuyectBo | Kontpoabnas | JlaGoparopHbie
4acoB padora padoThI
1. Beenenne. ®usnka u puznyecKue 1
METO/bI U3YUEHUs IPUPOABI
2. MexaHuka 25 2 2
3. OcHOBBI MOJIEKYJISIPHO- 10 1 1
KHHETHYECKOU TEOpUU
4. OCHOBBI TEPMOIMHAMUKHU 8 1
5. OCHOBBI JICKTPOAMHAMUKH 24 1 1
Hroro 68 yacos
KonTpoJb ypoBHsi 00yuenusi puszuku B 10 Kiaacce.
Ne HaunmenoBanue HUcrounuk Konudukarop | Kogupuxarop
pa3esoB U TeM ETD BIIP
1. | KonTponbHas pabota | unakruueckue MaTepuaibl 1.1.1-119 2.1-2.6
Nel «Ocnoewi ®uszuka 10 kiacc / A.E.Mapos,
KUHEeMAamuKu E.A.Mapon. - M.:
2. | Konrpoasnas pabora | UznarensctBo «podar, 2014 r. 1.2.1-155
Ne2 «Ocnoewr Temaruueckue KOHTpPOJIbHBIE U
OUHAMUKU U 30KOHbl | CAMOCTOSITENIbHBIE PaboOThl 1O
COXpAHeHUsL» busnke 10 KJ1acc /
3. | Konrponsnas padora | O.M.I'pomuesa. - M.: 2.1.1-2.1.17 3.1-3.7
Ne 3 «OcHosbl Wz nmarenscTBo «OK3ameny, 2012
MONEKYNAPHO- r.
KUHemuyeckou
meopuuy
4. | KonrponpHas pabota 2.2.1-2.211
Ne 4 «Ocnogul
MepMOOUHAMUKUY
5. | KonTponpHas pabota | /lunaktuyeckue MaTepuaibl 3.1.1-3.2.10 4.1-4.7

Ne 5 «3axonwi
NOCMOAHH020
moka».

®usuka 11 kmace / A.E.MapoH,
E.A.Mapon. - M.:
MznarensctBO «Ipodar, 2014.
TemaTuueckrue KOHTPOJIbHBIE U
CaMOCTOSITENIbHBIE PabOTHI IO
¢usuke 10 kiacc /
O.N.I'pomrieBa. — M.:
HznmarenncTBO «OK3aMen», 2012
T.

JlaGopatopHas pabota Nel «M3mepenne ko3duiinenTa TpeHus: CKOIbXKEHUSD»

Tembl J1a0opaTopHbIX pador B 10 Kkiacce

JlabopaTtopnas pabota Ne2. «M3yueHune 3akoHa COXpPAHEHHUS MEXAaHUYECKON SHEPTHUI.
Jlaboparopnas pabota Ne3 «JkcrnepumMeHTabHas IpoBepKa 3akoHa [ eii-Jlroccakay
JlaGopatopuast pabora Ned. «M3mepenue DJIC u BHYTPEHHETO COMPOTHUBIICHHUS HCTOYHHKA

TOKa».




11 kaacc:

Ne Paznen KouauvectBo | Konrposabnas | JlabopaTtopHbie
4acoB padora padoThI
1. MarnutHoe nose 5
2. DJIeKTpOMArHuTHasE MHIYKITUS 7 1 1
3. DJIeKTpOMarHuTHBIE KOJCOAHUS H 10 0 0
BOJIHBI
4. OnTuka 15 1 2
o. KBanToBas ¢usnka 17 2 1
6. Crtpoenue Beenennoit 7
IToBTOpEeHME 7 1
Htoro 68 yacos
KonTposb ypoBHsi 00yyenusi puzuxku B 11 Kiaacce
Ne HaumeHnoBanue HUcrounuk Koaudukarop | Koagupuxarop
pa3aesoB U TEM ETD BIIP
1. | KourponbHas padora Nel | Jlunaktudueckue Mareprabl 3.3.1-3.4.7 4.4-4.5
«nexkmpomacnumnas | Ouzuka 11 kmacc /
UHOYKYUS» A.E.Mapon, E.A.Mapon. —
2. | KonrpompHas padora Ne2 | M.: M3narenscTBo 3.5.1-3.6.12 4.6-4.7
«Onmuxay «dpodar, 2014. 4.1-4.3
3. | KourponsHas pabora Ne | Temaruueckue 5.1.1-53.6 5.1-54
3 «Keanmosas ¢puzuxay | KOHTPOJIbHbBIE U
4. KOHTpO JLHas paGOTa Ne | CaMOCTOSTEIIbHEIC pa6OTBI
Ned« Keanmoesas o (bH?:I/IKG 11 xmacc /
puzuxar O.U.I'pomiiena. - M.:
5. KontponbHast padota Ne | M3narenscrBo  «OKk3amen, 2.2.1-2.2.11
o«lloemopenuey 2012r..

Tembl 1a0opaTopHbIX padoT B 11 ki1acce
JlabopaTopnasi padora Nel: 3yueHue 37€KTpOMarHUTHON MHAYKLUH.
Jladoparopnasi padora Ne2: V3aMepenue nmokaszaresns NpejoMIICHUS CTEKIIA.
JladoparopHasi padora Ne3: VI3MepeHue JJIMHBI CBETOBOM BOJIHBI.
Jladoparopnasi padora Ned: «3yueHne TpEeKOB 3apsKEHHBIX YaCTHUID.




V. Y4eOHO0-MEeTOANYECKUHA KOMILIEKC:

Js yunrens:

1.

5.
6

I'.A.Mskumes, b.b.byxosnies, H.H.Corcknii / [Tox pen. H.A.IlappentreBoii, dusuka.
10 knacc. ba3oBblif ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tog pen. H.A.IlapdentbeBoii, Pusnka.
11 kmacc. ba3oBblif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM MPHIOKEHHEM). — M.
ITpocsemenue, 2017.

Hunaxtuueckue marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
WznatenbetBo «Jpodar, 2014.

Temaruueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE pa0doThI 10 dusuke 11 kiacc /
O.N.I'pomuesa. — M.: U3natenscTBO «OK3ameny, 2012 r.

3amanus oOpa3oBareabHOT0 oprana Pemry EI'D

COopHHUK 3a1aHUI U caMOCTOSATENbHBIX padoT « Puszuka 10», JI.A. Kupuk, FO.1. /Tuk-
M.: MHnekca 2012r

Jis yyammxes:

1.

oo

aghhwonE

I".S.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tog pen. H. A.IlapdhentseBoii, dusnka.
10 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C AJIEKTPOHHBIM IIPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S.Msxumies, b.b.byxosues, H.H.Cotckwuii / [Tox pen. H.A.IlapdhentseBoii, dusnka.
11 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3J€KTPOHHBIM MPUIIOKEHUEM). — M.:
[Tpocsemienue, 2017.

Hunaktuueckne marepuansl @usuka 11 kmace / A.E.Mapon, E.A.Mapon. — M.:
WznatenberBo «Jpodar, 2014,

Temaruueckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboTHI 110 Gu3uke 11 kmacc /
O.N.I'pomueBa. — M.: M3natenscTBO «OK3amen», 2012 r.

3ananus oOpa3oBarensHOro noprana Pemry EI'D

COOpHHUK 3a1aHUI U CAaMOCTOSTENBHBIX padoT « Puszuka 10», JI.A. Kupuk, FO.1. /Tuk-
M.: MU nekca 2012r

HNuTepHeT-pecypcnl
Annmaru pusnueckux o0bekToB. http://physics.nad.ru/
JXKusas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku dhusuku ¢ ucnonab3zoBanreM MuTtepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/
dusuka: KoyutekIus onbiToB. hitp://experiment.edu.ru/
dusuka: 3MeKTPOHHAs KOJUIEKIHs onbiToB. hitp://www.school.edu.ru/projects/phys




10 xaacce
Beenenue (1 yac)

Ne Tema KosaunuecTBo Hara IIpumeuanue
4acos
Beenenne. ®u3nka u puznyeckue MeToAbl H3yyeHus: npupoas! (1 yac)
1 Yro nzydaer pusuka. Pusndeckue sBieHus. Habito1eHus U OMBITHI. 1. 1 Henens
CEHTSIOps
Mexanuka (25 yaca)
Kunemamuxa (9 uacos)
2  Mexanuueckoe nBrxeHud. Cucrema oTcuera. 1 1 Henens
CEHTSIOps
3 | PaBHOMepHOe nBHKEHUE Tea. CKOPOCTh. Y paBHEHHE PABHOMEPHOTO 1 2 Hepnens
JBUKeHMs. Pemenue 3amay. CEHTSIOps
4 I"'paduku npsIMOIMHENRHOIO paBHOMEPHOTI'O JIBUXKeHHUs. PerieHue 3aau. 1
5 CKOpOCTb ITPH HEPABHOMEPHOM JIBUKEHMH. MTHOBEHHast CKOpocTh. Cl10KEeHHEe CKOPOCTEH. 1 3 Henensd
6 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUIKECHHUE. 1 CEHTSIOps
7 PaBHOMepHOE IBMKEHUE TOUKH IO OKPY)KHOCTH. 1 4 nenens
8 Kunemaruka abCoII0THO TBEPAOro Tela 1 CEHTSIOps
9 Pemenue 3a1au no teme «KuHemMaTuka. 1 1 Henens
10 | KonTponbHas paborta Nel «KunemaTukay. 1 OKTAOPS
Jlunamuxa (8 uacoe)
11 | OcHoBHOe yTBepxkeHHe MexaHuku. Cuiia. Macca. Enunnna maccsl. 1 2 Henens
12 | Ilepssrii 3axoH HeroTOHA. 1 OKTSIOps
13 | Bropoii 3akon HetoToHa. Tpernii 3axon HeroToHa. 1 3 Henend
14 [Mpunuun orHocutensHocTy ["anmues. 1 OKTSIOps
15 | Cuna TsKeCTH M cujla BCEMUPHOTO TATOTEHHUS. 1 4 nenens
16 | Bec. HeBecoMocCTb. 1 OKTSOPS
17 | ledpopmanuu u cunsl ynpyroctu. 3akoH ['yka. 1 1 Henens
18 | Cunsl Tpenus. JlabopatopHas pabota Nel «M3mepenne kodphuImeHTa TpeHMs CKOIbKESHUSD) 1 HOSIOpst




3axkonwl coxpanenusn é mexanuke (8 yacoes)

19 | Umnynsc. 3aK0H COXpaHEHUST UMITYJIbCA. 1 2 Henens
20 | Pemenne 3a7au Ha 3aKOH COXPAHEHUS HMITYJIbCA. 1 HOSOPA
21 | Mexanndeckasi paboTa M MOIITHOCTh CHJIBI. 1 3 Henmens
22 | Kunernueckas sHeprus 1 HOSIOPSI
23 | PaboTa CHIIBI TSDKECTH U YIIPYTOCTH. 1 4 Henmens
24 | IloTeHuuanbHas SHEprusi. 3aKOH COXPAaHEHUS YHEPTUU B MEXAHHUKE. 1 HOSIOPS
25 | JlaboparopHast pabota Ne2. «3yueHue 3aKkoHa COXpaHEHUSI MEXaHUICCKOM YHEPTUI. 1 1 Henens
26 | KontponbHas paborta No2. «/IluHaMuka. 3aKOHBI COXPAHEHHUSI B MEXaHUKE) 1 nexadps
OcHOBBI MOJIEKYJISIPHO-KHHeTHYecKoil Teopuu (10 yacoB)
OcHo6bl MONEKYAAPHO-KUHemu4ecKou meopuu (8 uacos)
27 OcuoBuble tonoxennss MKT. 1 2 Henmens
28 | bpoynoBckoe nBmxerne. CHIIbI B3aNMOACHCTBHS MOJICKYJI. 1 pexabpst
29 |OcuHoBHoe ypaBHeHue MKT 1 3 Henmens
30 [Temneparypa. DHEprusi TEIJIOBOTO JBUKEHUS MOJICKYIL. 1 nexaopst
31 | YpaBHEHHE COCTOSHUS UACATHLHOTO rasa 1 4 Henens
32 | 'a3oBbIe 3aKOHBI 1 nexadps
33 | JIaboparopHast pabota Ne3 «DkcnepuMmeHTaabHas MpoBepka 3akoHa ['eif-Jlroccakay 1 2 Henens
34 | Kontponbras padota No3 «OcHosl MKT) 1 STHBapSI
B3aumnvie npeepawienusn scuoxocmeit u 2azoe (2 uaca)
35 | Hacermennsiii nap. JlaBjieHrne HaCBIIIICHHOTO Tapa. 1 3 Henens
36 | BriaxHOCTb BO31yXa 1 STHBaps
OcCHOBBI TePMOAMHAMUKH (8 4acoB)
37 | BHyTpeHHss 3Heprusl. 1 4 Henens
38 | PabGora B TepMOAMHAMUKE. 1 STHBapSI
39 | KonwgecTBo TEIUIOTHL. YpaBHEHHE TEIUIOBOTO OaaHca. 1 5 mepens
40 | Pemenue 3a1a4y Ha ypaBHEHHE TEIUIOBOTO OamaHca 1 STHBapS
41 | IlepBslii 3aKOH TepMOJUHAMUKHU. BTOpOIi 3aKOH TEpMOAMHAMUKHI 1 1 Henens
(beBpans
42 | Mpwunamun nevicteus U KITJI TermioBeIX qBUTATENCH. 1 2 Hemens
(beBpans
43 | Pemenue 3a1a4 o Teme «OCHOBBI TEPMOTMHAMHUKI 1 3 genensa




(heBpans

44 KontponbHas padora Ne 4 Ha TeMy «OCHOBBI TEPMOAMHAMUKI 1 4 nenens
(heBpans
OcCHOBBI 2J1eKTPOAUHAMHUKH (24 yaca)
Onexmpocmamuxka (10 uacos)
45 [Bapsia. 3akoH cOXpaHEHHs 3apsija. 1 1 Henenst mapta
46 | 3akoH Kynona. 1
47 | Dnexktpuyeckoe noJie. HampsikeHHOCTh 1 2 Hemens MapTa
48 | Ilone Toueunoro 3apsaa, chepsl. [lpuHnun cynepno3uimm. 1
49 | IoTeHnmanpHas YHEPTHsl 3apsHKEHHOTOo Tena B D11 1 3 Henens mapTa
50 | IHorenuuman. PasHoCTE MOTEHINAIOB. 1
51 | CBs3b MeX/1y HANPSHKEHHOCTBHIO U Pa3HOCTHIO MOTEHIIMATIOB. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH | 1 4 Henens MapTa
52 | Pemenwue 3anaq nmo teme «IloreHnmanpHas SHEprus. Pa3HOCTH MOTCHIIMATIOBY 1
53 | DaekrpoemkocTh. KoHaeHcaTop. 1 1 Henens
54 | DHeprus 3apsHXKEHHOTO KOHJEHCATOpa 1 anpens
3akonvl nocmoannozo moka (8 uacog)

55 [nekrpuueckuit Tok. Cuia Toka 1 2 Henens
56 | 3axon Oma mis yuactka renu. ConpoTHuBIeHUE 1 amnpens
57 [Dnexrpuueckue nenu. [locnenoBarensHoe U napayielbHOE COSTMHEHNE TPOBOJTHUKOB. 1 3 Henens
58 |Pemenwue 3amay Ha 3aKk0H OMa ¥ COSAMHCHHE TTPOBOIHIKOB. 1 amnpens
59 | PabGoTta u MOIITHOCTH MTOCTOSTHHOTO TOKA. 1 4 nenens
60 | OJIC. 3axon Oma AJi OJHOM LIeTH. 1 amnpens
61 UlaboparopHnas pabora Ned. «M3mepenne 3/IC u BHYTPEHHETO CONMPOTUBIICHUS NCTOYHUKA TOKay. | 1 1 Henens Mas
62 | KontponbHas paboTta Ne 5. «3akoHBI HOCTOSHHOTO TOKa. 1

Anekmpuueckuili Mok 6 pa3iuunvix cpedax (6 uacoes)
63 [DnexTpuyeckasi MPOBOJUMOCTh PA3INYHBIX BemecTB. [IpoBOAMMOCTH METAIIOB. 1 2 Henens Mast
64 [3aBUCHMOCTBH CONPOTHBIICHUS MIPOBOJHUKA OT TEMITCPATYPHI. 1
65 [Tox B mOTYMPOBOJHHUKAX. 1 3 Henena Mas
66 [DnekTpuuecKuil TOK B BaKyyme. DJIeKTPOHHO-Ty4eBas TpyOKa. 1
67 [DIeKTPUYECKHA TOK B )KHJIKOCTSIX. 3aKOH AJICKTPOJIN3A. 1 4 Henens mast




| 68 [Prexrpuueckuii Tok B ra3ax. HecaMoCTOATENIBHbII H CAMOCTOSITEIIBHBII Pa3psIbL.

HUTOI'O 68 uacos



Kanennapuo-remarudeckoe mianuposanue 11 kiaace.

Ne Tema Koimuecr | laTa IIpumeyanue
BO YaCOB
« MarauTHoe nmoJie» (5 4acos)
1. BsanmoneiictBue TokoB. JlaboparopHas padora Nel. «Habmonenne AeicTBUS MAarHUTHOTO TOJISL HA 1 1 Henensa
TOKY. CEHTSAOPS
2. | Bexrop MarHMTHOM MHAYKIUH. JINHUU MarHUTHOW MHAYKLIMH 1
3. | Cuma Ammepa 1 Hemenst
Cuuia Jlopenua 1 ceHTAbps
Pemenue 3anay no teme «MarHuTHOE MOJIEY. 1 3 Henens
CEHTAOPS
«JIeKTPOMarHuTHasi HHAYKIus» (6 yacos)
6. SIBneHne ANEeKTPOMArHUTHOM UHAYKIMU. MarHuTHbINA ITOTOK. 1 3 Henens
3aKOH IEKTPOMarHUTHOW MHIYKIIHH. CeHTAOPS
7. | HampaBnenue nnaykuuoHHoro Toka. [IpaBumno Jlenuna. 1 4 nenens
8. | Camounaykuus. MHAYKTUBHOCTB. 1 CEHTAOPSI
0. JlaGopaTtopuast paborta Ne2. «3ydeHue siBneHUs SEKTPOMArHUTHON WHTYKITUN Y. 1 1 nenens
OKTSIOpsI
10. | DnekTpoMarHuTHOE MoJe. 1 P
11. | KonrponbHas pabota Nel. «MarHuTHoe nosie. DeKTpOMarHuTHAsE HHAYKIHS. 1 2 Henens
OKTS0ps
«JIeKTPOMarHuTHbIE KoJebanus» (9 4acoB)
12. CB0OOHBIEC U BBIHYK/ICHHBIE DJICKTPOMATrHUTHBIE KOJIEOAHHUS. 1 2 "Hexensa
OKTSIOpsI
13. | KonebatenpHbIi KOHTYP. [IpeBpanieHne SHEPrUy MPH AIEKTPOMArHUTHBIX KOJICOAHUSIX. 1 3 Henens
14. | [lepemeHHBIH 3IEKTPUYECKUIA TOK. 1 OKTSIOpsI
15. | AktuBHOe conpoTuBieHue. [lelicTByromniee 3HaYeHHE CHIIbI TOKA U HANPSHKEHUS 1 4 Henensa
16. | KongeHcaTtop B 1ieny NepeMeHHOr0 TOKa. 1 OKTS0pA




17. | Karymka MHIyKTUBHOCTHU B LIENU MIEPEMEHHOTO TOKA 1 1 Henens
18. | IIpousBoOACTBO, epeaada U UCMOIb30BAHUE HIIEKTPUIECKON SHEPTUH 1 HOSOPS
20. Pemenne 3a1a4 mo Teme « IJIEKTPOMArHUTHBIE KOJICOAHUS 1 2 Henenaa
21. Pemenue 3amay mo reme «JIEKTpOMarHUTHBIC KOJICOAHUS 1 HOSIOPs
«JIeKTPOMarHUTHbIE BOJHBD) (2 yaca)
22. | DKcrepuMEHTaIbHOE OOHAPYKEHUE DTIEKTPOMArHUTHBIX BOJIH. 1 3 Henens
HOSIOPS
23. [IpuHnuns! paguocssasu. Ilonsatue o TeneBuaeHun. Pa3Butue CpeacTs CBsI3H
«['eomeTpuyeckasi onTuka» (8 yacos)
24. | Ckopocts cBeta. [Ipuniun ['foiireHc. 3akoH OTpaXeHHUs CBETA. 1 4 nenens
25. | 3akoH npenomieHus csera. [lomHoe oTpaxenue 1 HOS0ps
26. | Pemenue 3a1a4 Ha 3aKOHBI OTPAXKEHUS M IPEJIOMIICHUS CBETA. 1 1 Hemenst
27. | JJaboparopnas pabota Ne3 «l/3mepeHue nokasarens IpeIoMICHUS CTEKIIa» 1 JeKaops
28. | Jlunzel [locTtpoenne n300paKeHNs B JIMH3AX. 1 2 Henens
29. | ®opMyIra TOHKOM JTMH3BI. Y BEJIMUCHUE JINH3HBI 1 JeKadps
30. | JIaboparopHas pabota Ned «OnpeneneHre onTHYECKON CHiIblM (POKYCHOTO pacCTOSTHUS cOOMparoLeit 1 3 Henens
JIMH3BI» JieKaopst
31. | Pemenue 3anau o teme «I'eoMeTprudeckas ONTUKA» 1
«BosanoBasi ontuka» (7 4acoB)
32. | dAucnepcus cBera 1 4 nenens
33. | MnTepdepennus cera 1 nexaopst
34. Hudpakmus ceera. JludpakimonHas pemerka 1 2 "Henens
35. | JJabopaTtopHas pabora N5 «3mepeHue TJTMHBI CBETOBOW BOJHBD) 1 STHBapsI
36. | Pemenue 3aau no treme «BoJHOBasI ONTHKAY 1 3 Henens
37. Pemenue 3agad mo teMe «BoIHOBasA ONTHKA 1 STHBApA
38. | KonrpomnbHas padorta no reme «OnTHKa» 1 4 nenensa
STHBaPSI
«M3nydenue u ciekTpoe» (3 4aca)
39. Buap! uznydennii. Ictounuku cBera. 1 4 genensa




SIHBaps

40 Buapl ciektpoB. CrieKTpajibHBIN aHAIH3. 1 1 nenens
41. | JlabopatopHnas paborta Ne6 «HabimojeHre CryIonHoro ¥ JMHEWYaToro CleKTpay 1 bespans
KBanrToBas ¢pusuka (11 yacos)
42. | ®oroaddexr. Teopus porosrddexra. 1 2 Henens
deBpans
43. | Pemenue 3ama4 no reme «®oTorphexT 1
44, Pemenue 3amau mo reme «Dotodrpdexr» 1 3 Henens
45. | Crpoenue atoma. OnbiTel Pesepdopaa. 1 ¢eBpaiis
46. | Ilocrynater Bopa. 1 4 nenens
47. Pemenue 3amau mo reme «AtoMHas pusnkay 1 ¢deBpans
48. | OTkppITHE paIMnOaKTUBHOCTU. Bubl n3nydyennii. PaguoakTuBHBIC PEBPAIICHNUSI. 1 1 Henens
49. | 3akoH pannoakTUBHOTrO pacnana. [lepuoxa nmomypacnana 1 MmapTa
50. | Crpoenue snpa. SnepHble CHIIbI. DHEPTHS CBSI3U B SIpe. 1 2 "Henens
51. | Snepusbie peakiuu. Jlenenue ypana. llennsle peakuuu. 1 MmapTa
52. | Pemrenue 3a1a4 Ha 3aKOH PaJOAKTUBHOTO PACIa/ia M SJIEPHBIC PEaKIINH. 1 3 Henens
MapTa
«AcTtpoHomus» (3 yacoB)
53 ConHeuHas cuctema. 3aKOHbI ABHKEHHS TUTAHET 1 3 Henens
MapTa
94 ConHue 1 4 nenens
55 MuieuHslii IyTh 1 MapTa
Paznen «O600maroiee nosropeHue» (13 yacon)
56 KunemaTtnka maTepuanbHON TOUYKH. 1 1 genens
S7 JlnHaMuKa MaTepHaIbHON TOYKH. 1 anpe
58 3aKOHBI COXpaHEHUs 1 2 Henend
59 JlvHamMuKa Nepruoar4eCcKOro IBUKEHUS 1 alpestd
60 PengtuBucTckast MEXaHHKa 1 3 Henens
61 Cratuka 1 anpest
62 MonexkysipHO-KUHETHUECKasi TEOPHS UCATHHOTO rasa. 1 4 Henens




63 TepmonuHamuka 1 anpes

64 Kunkocts u nap 1 1 Henens

65 TBepaoe Temno 1 Mas

66 MexaHnyeckne U 3ByKOBBIE BOJIHBIL. 3aJjauM B TETPAIU 1 2 "Henens

67 CHITBI DJIEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOJBUIKHBIX 3apPs/IOB. 1 Mast

68 DHeprus 3JIEKTPOMArHUTHOTO B3aUMOJICHCTBUS HETIOABUKHBIX 3apsI0B. 1 3 negens
Masi

Hroro 68 yacos




