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l. [HosicHUuTeEbHAA 32ANIMCKA

[Tporpamma no dusuke st 10-11 kmaccoB cocraBieHa B COOTBETCTBHH ¢: DeepaibHBIM
3aK0HOM 00 oOpa3oBanuu B Poccuiickoit denepanuu (ot 29.12.2012 N 273-D3 (pex. ot
29.07.2017)), TpeboBanmsimu denepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenuero obmiero oopazosanus (PI'OC COO); nmpumepHOi mporpaMmbl y4eOHOTO Kypca
(IlaTanuna A.B., Paboune mporpammer, @usuka, 10-11 kmaccel. — M.: [Ipoceemenue, 2017.),
koMmIuiekTa yueOHukoB . S1.Mskumies, b.b.byxosues, H.H.Cotckwuii / [Tox pex.
H.A.ITapdentbeBoii, @usnka. 10 kiacc. ba3oBsiil ypoBeHb (KOMIUIEKT C JICKTPOHHBIM
npuioxenuem). — M.: [Ipocsemenue, 2017.), I'.I.Msaxumes, b.b.byxosues, H.H.Corckuii /
ITox pen. H.A.IlapdentreBoii, ®usuka. 11 knacc. ba3oBblii ypoBeHb (KOMILIEKT €
AJIEKTPOHHBIM TpuiioxkenueM). — M.: [Ipocsemienue, 2017.).

Ha u3yudenue yuebHOro mpenmMera OTBOAUTCS
10 xmacc — mo 2 gaca B HeAearo, 70 4acoB B roJl
11 xnacc — 1o JiBa yaca B HeJemto, 68 4acoB B Toj

Nzydenne ¢pusuku B 10-11 knaccax HanmpaBiIeHO Ha JTOCTHIKEHUE CIICAYIOIINX IeJIe:

® OCBOCHHE 3HaHMI 0 PyHIAMEHTAIbHBIX (U3NYECKUX 3aKOHAX U MPUHIUIAX, JIEKAIIHUX B
OCHOBE COBpEMEHHOW (pH3MIeCKOi KapTHHBI MHUPa; Han0O0JIee BAKHBIX OTKPHITHSIX B
obnactu (pU3MKH, OKa3aBIIMX ONPEAETSIONIEe BIUIHNE HA Pa3BUTHE TEXHUKH U
TEXHOJIOTHH; METOJIaX HAYYHOTO MTO3HAHUSI IPUPOJIBL;

® [PUMEHSTH MOJYICHHBIC 3HAHUS TI0 (PU3HKE 151 OOBSICHEHHS Pa3HOOOPA3HBIX
bu3nYeCKUX SIBICHUN U CBOMCTB BEIIECTB; MPAKTUYECKOTO UCIIOJIb30BaHUS (DU3MUECKUX
3HAHHI;

® pa3BHUTHE MO3HABATEIILHBIX HHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIpolecce NpuoOpeTeHUsI 3HAaHUI U yMEHUHN 10 (PU3MKE C UCTIONb30BAHUEM Pa3IMUHBIX
HUCTOYHUKOB MH(POPMAITUH, B TOM YUCJIC CPEIICTB COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHil; JOPMUPOBAHNE YMEHUH OLIEHUBATH JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM
uHpOpMaLNH;

e BOCIUTaHHUE YOKJICHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPUPO/IBL;
WCIONIb30BaHUs JOCTHKEHUN (PU3UKHU Ha 0J1aro pa3BUTHS YEIIOBEUECKON IIUBUIIM3AIINH;
HEOOXOAMMOCTH COTPYIHUYECTBA B IIPOILIECCE COBMECTHOT'O BBITOJIHEHUS 3a]1a4,
YBOXXUTEIHLHOTO OTHOIIEHHUS K MHEHHIO OIMIOHEHTAa TP 00CYXIEHUHU MpodIemM
€CTECTBEHHOHAYYHOT'O COJIEPKAHMS; TOTOBHOCTH K MOPAJIbHO-ITHYECKOM OLIEHKE
MCIIONIb30BaHUs HAYYHBIX JTOCTHKEHUH, UyBCTBA OTBETCTBEHHOCTH 32 3aIUTY
OKpYKarollle Cpeibl;

® ICIOJIb30BaHME MPUOOPETEHHBIX 3HAHUN M YMEHUI JIJIS pelIeHHs] MPAKTUYECKUX 3a1a4
MOBCEIHEBHOM JKMU3HH, 00ecreueHns 0€30MacHOCTH COOCTBEHHON KHU3HU.

JocTmkeHne 3TUX 1eNie 00eceYnBaeTCsl PEIICHUEM CIISTYIONTNX 3a/1a4:
e (QopmupoBaHUS OCHOB HAYYHOT'O MUPOBO33PEHUS;
pa3BUTHS UHTEIJIEKTYaIbHBIX CIIOCOOHOCTEH yuannuxcs;
pa3BUTHE TTO3HABATENBHBIX HHTEPECOB IIKOJIBHUKOB B MpoIIecce U3yueHus: (HU3HKH;
3HAKOMCTBO C METOJIaMU HayYHOT'O IMO3HAHUS OKPYKAIOIIET0 MUPA;
MOCTaHOBKA MPOOJIeM, TPEOYIOIIMX OT YYAIIUXCS CAMOCTOSITEIFHON ASITEIHHOCTH 1O MX
pa3pelIeHuIo;
® BOOpPY)KEHHE WIKOJIbHMKA HAay4YHBIM METOJOM IIO3HaHUsS, MO3BOJISIONIUM TMOIy4aTh
00BEKTHBHBIE 3HAHUS 00 OKPYKAIOIIEM MUPE.



1. ILnanupyemMsble pe3yibTaThl
MexaHn4yecKkue siBJICHHUS

BorinycKHUK HAy4YUTCH:

® pAacro3HaBaTh MEXAaHUYECKHE SIBJICHHS U OOBACHATH HA OCHOBE MMEIOLIUXCS 3HAHUUN
OCHOBHBIE€ CBOMCTBA WJIM YCJIOBHSI IPOTEKAHUS TUX SBJICHUN: PABHOMEPHOE U HEPABHOMEPHOE
JBUKEHHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHHYECKOTO JIBIKEHUS, CBOOOTHOE TaJICHHE Tell, PABHOMEPHOE JBHKCHHE MO OKPYKHOCTH,
WHEpLUs, B3aUMOJCHCTBUE TeJl, PEAKTUBHOE JIBUJKECHUE, Tepe/iaya JaBJIeHUs TBEPABIMU TEIIAMH,
KUJKOCTSIMH W Ta3aMu, aTMoc(epHoe NaBleHUE, MIIaBaHWE TEJ, PAaBHOBECHE TBEPIBIX TEll,
UMEIOLINX 3aKpeIICHHYI0 OCh BpallleHUs, KoliedaTeabHOE [BUKEHHE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

® ONUCHIBATh H3YYEHHBIE CBOMCTBA TE€JI M MEXaHUYECKUE SIBJIICHUS, HCIOIb3Ys
buznyecKknue BETUYUHBL: MyTh, IEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, MIEpUOo1 0OpalleHus], Macca
TeNa, IVIOTHOCTh BEILECTBA, CUja (CHUJa TSDKECTH, CHJIA YNPYroCcTH, CHJIa TPEHMs), JAaBJICHUE,
UMIyJIbC TeJla, KUHETUYEeCKash HHEeprusi, NOTEHUHUalIbHas JHEeprusi, MexaHudeckas pabora,
MexaHudeckass MomHocth, KIIJ[ mpu coBepmeHHMH pabOThI C HCHOJIB30BAHUEM IPOCTOTO
MeXaHHU3Ma, CHJIa TPEHHs, aMIUIUTY/1a, IEPHOJ] U YacToTa KojeOaHuM, JUIMHA BOJIHBI U CKOPOCTb
€e pacmpoCTpaHEHUs; TMpU ONUCAHWW TMPABUIBHO TPAKTOBaTh (PU3UYECKUN  CMBICI
UCIIONIB3YEMBIX BEIMYMH, WX OOO3HAUEHUS M EIUHUIBI H3MEPEeHHs, HaXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEITWYMHAMU, BBIYHCIATH 3HAYCHUE
bu3nYECKOil BETUYMHBL;

® JQHAIM3HPOBATH CBOMCTBA TEJ, MEXAHWYECKHUE SBICHHUS M IIPOLIECCHI, HCHOJIb3Ys
($u3HYEeCKHEe 3aKOHBI: 3aKOH COXPAHEHHS JHEPTUHU, 3aKOH BCEMUPHOTO TATOTCHUS, TMPUHIIUI
CYTEepHO3UINH cuil (HaxoxaeHue paBHojeiicTByromeit cuibl), I, 11 u 111 3akonst HetoToHa, 3ak0H
COXpaHEHHUsI UMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; mpu 3TOM pas3iinyaTh
CJIOBECHYIO ()OPMYIUPOBKY 3aKOHA U €r0 MAaTEeMaTUYECKOE BBHIPAKEHUE;

® pazMyYaTh OCHOBHBIC IMPHU3HAKH HM3YYCHHBIX (PU3WUYCCKUX MOJCICH: MaTepuaibHas
TOYKA, HHEPIMATIbHASL CUCTEMA OTCYETA;

e pemaTh 3a7aud, UCHOJIb3Ys (PU3NYECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH
BCEMUPHOIO TAroTreHus, npuHuun cynepnosuiuu cwi, I, II u III 3axkonsr HeroroHa, 3akoH
COXpaHEHMsI MMITysbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (Hopmynsl,
CBsI3BIBAOIIME (PU3UYECKUE BENUYHMHBI (ITyTh, CKOPOCTh, YCKOPEHHE, Macca Tena, MIOTHOCTh
BEILIECTBA, CHJIA, ABJIEHUE, UMITYJIbC T€Ja, KHHETHYECKas JHEPTHs, MOTEHIMAIbHAsA >HEPTHs,
MexaHuuyeckas pabora, mexaHudeckass mourHocTh, KIIJl mpocroro mexaHusma, cuiia TpEHUS
CKOJIbXEHUS, KOODPUITMEHT TpEeHUS, aMITUTY/1a, IEPUOJI M 4acTOTa KoJieOaHUH, JJIMHA BOJIHBI U
CKOPOCTh €€ pPAaclpOCTpPaHEHHs): Ha OCHOBE aHallM3a YCIIOBUS 3a/laydl 3allMChIBaTh KPaTKOe
YCIIOBHE, BBIACIATh (PU3NUECKHE BEIUYUHBI, 3aKOHBI W (GOPMYJbl, HEOOXOAMMBIC I €€
pellieHus, MPOBOUTh pacueThl U OIEHUBATh PEAbHOCTh MONYUYEHHOTO 3HAYeHUsS (pU3nvecKoin
BEJTUYUHBI.

BpINyCKHUK NOJYYHT BO3MOKHOCTh HAYYUThCS |

® UCNONBL306aMb 3HAHUAL O MEXAHUYECKUX SIGNeHUsX 6 MNOBCEOHEe8HOU JIHCUSHU Ol
obecneuenusi 6e3onacHocmu npu obpawjeHuy ¢ npudoopamu U MexHUYeCKUMU yCmpoucmeamu,
0Jis1 COXpaHeHus 300pP06bsl U COONOOEHUS. HOPM IKONOSUUECKO20 NO0BeOeHUsl 8 OKpYyicarujel
cpede;, NpUBOOUMb NPUMEPbl  NPAKMUYECKO20 UCHONb308AHUA  (U3UYEeCKUX 3HAHUU O
MEXAHUYecKux ABNeHUAX U Qu3udeckux 3aKOHAX;, NpUMepbl UCHONb308AHUSL 60300HOGNAEMbIX
UCTMOYHUKO8 — DHepeuu,  9KOJNO2UHEeCKUX  NOCIe0CmBUll  UCCIe008aHUs — KOCMUYECKO20
npOCMPaHcme;

® pasziuyams paHuybl NPUMEHUMOCMU @QUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOuul
xapaxkmep @QYHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXaHUuyecKou 3SHep2uu, 3aKOH
COXpAaHeHUs. UMNYIbCd, 3AKOH 6CEMUPHO20 MALOMEHUS) U O0SPAHUYEHHOCMb UCNONb308AHUSA
yacmuwix 3aKkoH08 (3axkon I’ yka, Apxumeoda u op.),

® HAXO0UmMb AOEeK8AMHYI0 NPeOlONCEHHOU 3adade QuU3UYecKyrd MOoOelb, pazpeulams



npobnemy KAk HaA OCHO8e UMEIOWUXCS 3HAHULUL N0  MeXaHuke ¢  UCNONb308aAHUEM
MAMeMamuyecKoeo annapama, max u npu NOMOwi Memooo8 OYeHK.
TenoBble ABIEHUSA

BbINyCKHUK HAYYUTCS:

® pAacliO3HABaTh TEIUIOBBIC SBJICHHUS W OOBICHATH Ha 0a3e HMEIOMUXCS 3HAHUN
OCHOBHBIC CBOWCTBA WJIM YCJIOBHUS MPOTEKAHHS 3TUX SBJICHUH: MUQQy3us, u3MEeHEHHEe o0beMa
Tel TPU HarpeBaHWU (OXJAXKICHUM), OOJbIIas CKHUMAEMOCTh Ta30B, Majlas CKHUMAeMOCTh
KHUJIKOCTEH M TBEPIBIX TEIN; TEIJIOBOC PABHOBECHE, HCIAPEHUE, KOHJEHCAIWs, IJIaBJICHUE,
KPUCTAITM3AIUs, KHUIICHHE, BJIIAXKHOCTH BO3yXa, pPAa3JIMYHBIC CIOCOOBI TeIIonepeaadn
(TETUIONPOBOHOCTh, KOHBEKIIHS, M3JIyUYCHHE), arperaTHble COCTOSHHSI BEIIECTBA, MOTJIOIICHUE
SHEPruM TMPH UCHAPECHUU KUIAKOCTH ¥ BBIICTICHHE €€ MPH KOHACHCAIMU Iapa, 3aBHCHUMOCTH
TEMIIepaTypbl KUIICHUS OT JIaBJICHHUS;

® OMHCHIBATh M3YYCHHBIC CBOMCTBA TEN W TEILJIOBHIC SIBIICHUS, UCIIOJB3Ys (PUINUCCKUE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPSHHSISI SHEPTHUs, TEMIIepaTypa, yAeIbHAs TEIUIOEMKOCTh
BEIIIECTBA, YJACTIbHAs TEIUIOTA IUIABJICHUS, YICIbHAs TEIUIOTa MapoOOpa3OBaHMs, yJeIbHAs
TEIUIOTa CrOopaHUs TOIUIMBA, KOY(DQPUIMEHT MOJE3HOTO ICHCTBHS TEIUIOBOTO JBUTATENS; MPHU
ONKCAaHWM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIOJIB3YEMbIX BEIMYUH, WX
0003HAYCHHSI M CTUHUIIBI U3MEPEHUS, HAXOIUTH ()OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NICCKYIO
BEJIMYKMHY C APYTUMH BEITMYMHAMHM, BEIYUCIISATH 3HAYCHHE (PU3NUCCKOI BETHUNHBL;

® AHAJIM3WPOBATH CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS M MPOIIECCHI, HCIIOIb3Ys] OCHOBHBIE
MOJIOKEHUST aTOMHO-MOJICKYJISIPHOTO YYECHHS O CTPOCHHH BEIIECTBA M 3aKOH COXPAaHEHUS
SHEPIHH;

® pazMyYaTh OCHOBHBIC NMPHU3HAKK M3YYEHHBIX (DU3MUECKHUX MOJIENCH CTPOSHUS Ta30B,
KUJKOCTEH U TBEPIBIX TET;

® [PUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOIB30BaHUS (U3UYCCKUX 3HAHUU O
TETUIOBBIX SIBJICHHSIX;

e pemaTh 3aJla4yd, WCIOJb3Ysl 3aKOH COXPAaHEHUS SHEPrUU B TEIUIOBBIX IpoIeccax U
dbopMyIbl, CBS3BIBAOIIHME (DU3MUSCKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa,
yleNbHas TEIUIOEMKOCTh BEIECTBa, yJelbHAs TEIUIOTa IUIABJICHHS, YACHbHAs TEIUIOTa
napooOpa3oBaHus, yAETIbHAs TEIUIOTa CTOPAHHS TOIUIMBA, KOA(PQOUIMEHT IMOJIE3HOTO ACHCTBUS
TEIUIOBOTO JIBUTATENsI): HA OCHOBE aHalW3a yCIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBHE,
BBIICTIATh (DM3MUECKUE BEIUYHMHBI, 3aKOHBI W (OPMYJIbI, HEOOXOIWMBIC IS €€ pEeIIeHUs,
MIPOBOAMTDH PAcUeThl U OLIEHUBATh PEAbHOCTh MOyYEHHOTO 3HAUYEHUs (PU3HUECKOI BEIUYNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCS:

® UCNONBL306AMb 3HAHUSL O MENI0BbIX SAGNEHUAX 6 HNOBCEOHEeBHOU HCUSHU OIS
obecneuenusi b6e3onacHocmu npu 0OpaweHuu ¢ nPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU,
0I5l COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUMb NPUMEPbl IKOAOSUUECKUX NOCIeOCMBUll pabomsl Osuecameneii. 6HympeHHe20
c2opanusl, Meniosvix U 2UOPOINEKMPOCNAHYULL

® paziuuamv Sparuybl NPUMEHUMOCMU GUUYECKUX 3AKOHO8, NOHUMAMb 6Ceoduull
xapakmep GyHOAMEeHMAIbHbIX UULECKUX 3AKOHO8 (3AKOH COXPAHEHUSl dHEpeUU 8 Menai08blxX
npoyeccax) u 02PAHUYEeHHOCMb UCNOIb308AHUSL YACTIHBIX 3AKOHO8,

® HAXO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYECKYI0 MOoOelb, pa3peulambs
npobremy Kak Ha OCHO8E UMEIOWUXCS 3HAHULL O MEeNI08bIX SGIEeHUSAX C UCNOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOwiU Memooo8 OYeHKuU.

DJIeKTpUUYeCKHe 1 MATHUTHBIE SIBJICHUSI

BbInycKHUK HAY4YHTCS:

® pACIIO3HABATh JJICKTPOMATHUTHBIC SIBJICHUS W OOBSACHATH HA OCHOBE HMMEIOIIUXCS
3HAaHWW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS TPOTEKAHWUS JTHX SIBICHHUW: JJICKTPU3AIUSA Tel,
B3aMMOJICHCTBHE 3apsOB, DJIEKTPUYECKUH TOK U €ro JeHCTBHUS (TEIUIOBOE, XHUMHYECKOE,
MarHuTHOE), B3aMMOJICHCTBHE MAarHUTOB, JICKTPOMArHUTHAS MHAYKIUS, JCHCTBHE MAarHUTHOTO
MoJii Ha TMPOBOAHMK C TOKOM M Ha JBIDKYIIYIOCS 3apsOKEHHYIO YacTHILy, JeHCTBUE



AIIEKTPUYECKOTO TIOJI HAa 3apsDKEHHYIO YacTHILY, DJIEKTPOMArHUTHBIE BOJHBI, TIPSIMOJIHHEHHOE
pacrnpocTpaHeHHE CBETa, OTPAKEHUE U IPEJIOMIICHHE CBETa, AUCIIEPCHS CBETA.

® COCTaBJSTh CXEMbI JJICKTPHUUECKUX IIETEH C TOCICIOBATEIIHBIM M IapallieIbHBIM
COETMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYCHHSI SJIEMEHTOB AJIEKTPUUYECKUX LieTei
(MCTOYHHUK TOKa, KITF0Y, PE3UCTOP, PEOCTAT, IAMIIOUKA, aMIIEPMETP, BOIBTMETP).

® JCMOJb30BaTh ONTHUYECKUE CXEMBI JIJIsl MOCTPOCHUS N300paKeHUH B IVIOCKOM 3epKajie
¥ coOMparoIen JuH3e.

® ONHCHIBATh HM3yYCHHBIC CBOWCTBA TEJI W 3JIEKTPOMATHUTHBIC SIBICHUS, HCIOIB3YS
du3nyecKue BEJIMYMHBL: JJIEKTPUYECKUI 3apsij, Chla TOKa, JJICKTPUUYECKOE HAMpsHKEHUE,
ANEKTPUYECKOE COMPOTUBIICHUE, YIECIbHOE COMPOTHUBIICEHUE BELIECTBA, pabOTa 3JIEKTPHUUECKOTO
MOJIsI, MOIIMHOCTh TOKa, (POKYCHOE pacCTOSHHE U ONTHYECKas CHJIa JIMH3BI, CKOPOCTh
9JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa; IPHU OMUCAHUHM BEPHO TPAKTOBATH
(GU3HYECKUH CMBICIT HCIOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHHS M CIUHUIBI H3MEPCHHS,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOLINE TAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMMU.

® AHAIM3WPOBATH CBOKMCTBA TEIl, SJICKTPOMATHUTHBIC SIBJICHHS U IMPOIECCHI, UCIIONB3YS
(bu3HYECKre 3aKOHBI: 3aKOH COXPAaHEHUS AIEKTPUIECKOTO 3apsiia, 3akoH OMa Jiisl ydacTKa IenH,
3akoH J[xoyns-JleHma, 3akOH MPSIMOJMHEHMHOrO PacHpOCTPAHEHHUS CBETa, 3aKOH OTPaKEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3jNdaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA H
€ro MaTeMaTU4YeCKOE BhIPasKEHUE.

® TPHUBOJIUTH NPHUMEPHI TMPAKTUYECKOTO UCIOIB30BAHUS (DU3MYECKUX 3HAHUU O
AJIEKTPOMATrHUTHBIX SBJICHHSIX

e pemaTh 337a4u, UCTIONB3Yys (pu3ndeckue 3aKoHbI (3akoH OMa Il ydacTKa 1eTu, 3aKOH
Jxoyns-JleHna, 3aKOH MPSMOJIMHEHHOTO PacHpOCTpaHEHUsS CBETa, 3aKOH OTPAKCHUS CBETa,
3aKOH TIPETIOMJICHUSI CcBeTa) U (POPMYJIBI, CBSI3BIBAIOIIME (PU3MUSCKUE BEITUYHHBI (CHJIA TOKA,
JNIEKTPUYECKOE HAIPSHKEHHE, JIIEKTPUYECKOE COMPOTUBICHUE, YAEIbHOE COMPOTHBICHUE
BEIIECTBA, pabd0Ta AIMEKTPUUIECKOTO TOJIsI, MOIIHOCTh TOKa, JOKYCHOE PACCTOSIHHE W ONTHYCCKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJUHA BOJIHBI U 4YacTOTa CBETa, (HOPMYIIbI
pacdera JIEKTPUYCCKOTO COMPOTUBIICHHS TPUIIOCIIEIOBATEIIBHOMUTIAPAIUICTEHOM COSAMHCHUN
MPOBOJHMKOB): HA OCHOBE aHAllM3a yCIOBUS 33/1a4dl 3alHCBIBaTh KPATKOE YCJIOBHE, BBIICISTH
du3nYecKrue BEIWYMHBI, 3aKOHBI M (OPMYJIBI, HEOOXOAUMEBIC IS €€ PEIICHUS, TPOBOJIUTH
pacueTsl U OLIEHUBATh PEAbHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYEeCKON BETHMUNHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUYHTHCS:

® UCNONIBL306aMb 3HAHUS 00 INIEKMPOMACHUMHBIX SAGJIEHUSAX 8 NOBCEOHEBHOU HCUZHU Ol
obecneuenusi 6e30nacHocmu npu 0oOpawjeHuy ¢ npudopamu U MexHUYeCKUMU yCmpoucmeamu,
0I5l COXpAHeHUsi 300pP06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUMb NPUMEPbL BIUAHUSL INEKMPOMACHUMHBIX U3TYYEHUL HA HCUBbLE OPSAHUIMbL,

® paziuyams paHuybl NPUMEHUMOCMU @QUIUYECKUX 3AKOHO8, NOHUMAMb B8CeoOuul
xapaxkmep @DYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUs 2JeKmpuyecko2o 3apsaoa) u
02PAHUYEHHOCMb UCNONIL308AHUSL YACMHBIX 3aKOHO8 (3akon Oma Ons yyacmka yenu, 3aKOH
Licoyna-Jlenya u op.);

® UCNONBL306aMb NPUEMbL NHOCMPOEHUS DUUYECKUX MoOeell, NOUCKA U POPMYTUPOSKU
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

® HAXOO0UMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue (U3UYECKYI0 MOoOelb, pa3peulambs
npooneMy Kak HaA OCHO8e UMEWUXCA 3HAHUL 00 31eKMPOMACHUMHbBIX —SGNIeHUAX C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu HOMowu Memooo8 OYeHKU.

KBanToBbBIE sIBJICHMSI

BbInycKHUK HAYYHTCS:

® pACIIO3HABATh KBAaHTOBBIC SIBIICHUS W OOBSCHATH HAa OCHOBE HWMEIONIUXCS 3HAHUHN
OCHOBHBIC CBOWCTBA HMJIM yCIIOBHS TIPOTEKAHUS TUX SIBJICHHUN: €CTECTBEHHAS W MCKYCCTBEHHAs
pPaZlOaKTUBHOCTh, 0-, - U Y-M3JTy4CHHs, BOSHUKHOBEHHE JIMHEWYATOTO CHEKTpa H3Iy4eHUs
aToMa;



® ONHCHIBATH HW3YYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3yd (PU3NUYECKHUE BEITUYHUHBIL:
MacCOBOE€ YHCJIO, 3apsA0BOE YHCIIO, TIEPHOJ TOJIypacrana, SHeprus (GOTOHOB; MPHU ONMHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICI WCIIONIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
CJMHMIIBI U3MEPECHHS, HaXOJIUTh ()OPMYJIbI, CBS3BIBAIOIINE TAHHYIO (DU3HUYECKYIO BEIUYHHY C
JPYTMMH BETUYMHAMU, BEIYUCIISITh 3HAUCHNUE (PU3NICCKON BEITUIHHEI;

e AHAJM3MPOBATh KBAHTOBBIC SIBJIICHUS, MCIOJIB3YS (PU3NYCCKUE 3aKOHBI M IMOCTYJIATHI:
3aKOH COXPAaHEHHWs SHEPIuH, 3aKOH COXPAHCHHS JJICKTPUYECKOrO 3apsja, 3aKOH COXpPaHCHHS
MAacCOBOTO YHUCJIA, 3aKOHOMEPHOCTH W3JIY4YCHHs] M TIOTJIOIICHHUS CBETa aTOMOM, IPU 3TOM
pa3IryaTh CIIOBECHYIO (hOPMYIMPOBKY 3aKOHA M €r0 MaTeMaTHYEeCKOE BBRIPAKEHUE,

® pazIMyaTh OCHOBHBIC MPU3HAKH IUIAHETAPHOW MOJEIH aToMa, HYKJIOHHOW MOJEN!
ATOMHOTO S/1pa;

® NPHUBOJIUTH HPHUMEPHI MPOSBICHUS B MIPHPOJC U IMPAKTHYCCKOTO HCIIOIH30BAHUS
PaJIMOaKTUBHOCTH, SJCPHBIX U TEPMOSICPHBIX PEAKIIHMA, CIICKTPAJILHOTO aHAIH3a.

BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306aMb NOJYYEHHbIe 3HAHUS 6 HNOBCEOHESHOU JICU3HU Npu obpauwjenuu ¢
npubopamu u MexHu4eCKuMu yCmpoucmeamuy (Cuemuux UOHUUPYIOWUX 4acmuy, 003umemp),
OJisl COXpameHust 300P06bsl U COONIOOCHUSI HOPM IKOAOSUYECKO20 NOBEOeHUsl 8 OKpYicaioujell
cpeoe;

® COOMHOCUMb IHEPSUIO CBS3U AMOMHBIX s0ep C 0epeKmom Maccol,

®  NPUBOOUMb NPUMEPHI GIUAHUS PAOUOAKMUBHBIX UZIVHEHUU HA JHCUBbLE OPSAHUZMbL;
NOHUMAMb NPUHYUN OCLCMBUsL O03UMEMPA U PA3IUYAMb YCI08USL €20 UCTOb308AHUS,

® NOHUMAMb IKOJI02UUECKUe NPoOIeMbl, 8O3HUKAIOWUE NPU UCNONb308AHUU AMOMHBIX
INEKMPOCMAHYUL, U NYMU  pewlenuss mux npoonem, NepcneKmusbl UCNOIb308AHUS
VAPABAAEMO20 MEPMOSOEPHO20 CUHME.

DJIeMeHThbI ACTPOHOMMH

BbInyCKHUK Hay4uTCH:

e yKa3blBaTh Ha3BaHUS UaHeT COJHEYHOH CHCTEMBI, pa3imyaTh OCHOBHBIC MPU3HAKU
CYTOYHOTO BpalleHus 3Be3gHoro Heba, apwkeHus JlyHel, ColHIA ¥ TUTAHET OTHOCHUTEIIBHO
3BE3/;

® TIOHMMATh PA3IMYHS MEXIY TSIUONCHTPUYCCKOW M TEOLECHTPHUECKON CHUCTEMaMH
MUDA;

BbINyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHTHCS:

® yKasvieamv 00OWUe CEOUCMEA U OMAUYUSL NIAHEem 3eMHOU 2PYNnbl U NIAHem-
eueanmos, manvix men Conneunou cucmemvl U OOILUIUX NIAHEM, NOIb308AMbCSI KAPMOU
38€30H020 Heba npu HabOeHUsX 36e30H020 Hebd;

® paziuuams OCHOBHbIE XAPAKMEPUCMUKU 36e30 (pasmep, ysem, memnepamypa)
COOMHOCUMb YBEem 38e30bl C ee MeMNepamypoll,

® paznuyams eunomeswvi 0 npoucxoxcoeHuu CorHeyHou cucmemul.

B pe3ynbrate y BHITIYCKHUKOB OyyT C(OPMHUPOBAHBI JIUYHOCHHbIE, PECYTNANUBHDIE,
nosnagamenbHbvle U KOMMYHUKAMUGHble YHHBEPCAIbHbIE yueOHbIe 1eliCTBH .

No | ®opmupyembie 10 knace 11 knace
YVI

1 | Jluunoctueie YV ]| —  MHpPOBO33pEHHUE, —  OCO3HaHHBIU BBIOOp
COOTBETCTBYIOIIIEE Oynyuieit npodeccuu Kak myTh U
COBPEMEHHOMY YPOBHIO Pa3BUTHS | CIIOCOO peanu3anuu
HayKH, 3HAYMMOCTH  HAyKH, | COOCTBEHHBIX KU3HEHHBIX
TOTOBHOCTH K Hay4yHO- | IJIAHOB;
TEXHUYECKOMY TBOPYECTBY, —  TOTOBHOCTH
BJIaJICHUE JIOCTOBEPHOH | oOyJarommxcss K TPYJOBOH




nHpopManmed 0  MEpPenoBBIX | MpodhecCHOHATBLHON
JOCTHXKEHHUSIX U OTKPBITUSX | IEATEIHHOCTU KaK K
MHUPOBOW W OTEYECTBEHHOH | BO3SMOXXHOCTH y4acTHs B
HayKH, 3auHTEPECOBAHHOCTh B | PEIICHHUH JIMYHBIX,
HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE | OOIIECTBCHHBIX,
MHpa U 00IIEeCTBa; roCy/1apCTBEHHBIX,

—  TOTOBHOCTh OOIIECHAIIMOHAIBHBIX POOJIEM;
oOyyaromuxcst K  TPYHOBOM
npodecCuoHAIbHON
JeSTEIbHOCTH KaK K
BO3MOKHOCTH y4acTus B
pelieHnu JIMYHBIX,
0OIIeCTBEHHBIX,
rOCy/IapCTBEHHBIX,
o0IIeHaMOHATIBHBIX MPOOJIEM;

MeranpeameTHble
YV

— CcTaBUTh W (OpPMYIHpPOBATH COOCTBCHHBIC 3aJayd B
00pa3oBaTeNbHON IeATENbHOCTH U dKU3HEHHBIX CUTYaIUsX;

—  OpPraHM30BBIBATh 3¢ eKTUBHBIN ITOMCK pecypcos,
HEO0OXOIMMBIX JJIsi JOCTH)KEHUS ITOCTABJICHHOM 11eTH;

—  CONOCTAaBJIATH TOJYYEHHBIH pe3yiabTaT MAEATENbHOCTH C
MIOCTABIICHHOM 3apaHee 1eNbIo.

Ilo3HaBaTenbHBIE
2%

—  MCKaTh U HaXOJUTh 000OLIEHHbIE CIIOCOObI PEeLIeHUs 3a/1a4, B
TOM YHCJIE, OCYIIECTBISTh Pa3BEPHYTHIA HH()OPMAIIMOHHBIN MTOUCK H
CTaBUTh Ha €r0 OCHOBE HOBbIE (yueOHbIEC U MIO3HABATENbHbIC) 3a/1aUH;

—  KPHUTHUYECKU OICHWBATH U MHTEPIPETHPOBATH HH(OPMAIIHIO C
pa3HbIX MO3UIMM, pacrno3HaBaTh U (PUKCUPOBATH MPOTHBOPEUMS B
MH(POPMAIIMOHHBIX UCTOYHUKAX;

—  BBICTpauBaTh VHAVBUIYAJIbHYIO 00pa3zoBaTeNbHYIO
TPAaCKTOPUIO, YYWTHIBass OrPAHMYEHHMS CO CTOPOHBI  JPYIUX
YYaCTHUKOB U PECYPCHBIE OIPAHUYECHUS,

— MEHATh U YAEPKHUBAaTh Pa3HbIC IMO3HMIMHU B IO3HABATEIbHOMN
JEeATEIbHOCTH.

KomMmyHUKaTHBHEIE

YV

pPa3BEpPHYTO, JOTUYHO U TOYHO M3JIararb CBOIO TOUYKY 3pEHUS C
HCIIOJIb30BAHUEM  QJIeKBaTHBIX  (YCTHBIX M MHUCHhMEHHBIX)
SI3BIKOBBIX CPEJCTB;




I1l.  Conep:xanue
10 knace:

Beenenne.®usuka u pusnyeckne MeToAbl H3y4eHHUS TPUPOABI

®duszuka — Hayka o npupoje. Pusnueckue 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 eauHul. Ou3ndecKkue 3aKOHbI U 3aKOHOMEPHOCTH. PU3UKA U TEXHUKA.
Hayunsrit Meton no3nanus. Poib ¢pusuku B GopMUpOBaHUM €CTECTBEHHOHAYYHOM IPaMOTHOCTH.

Mexann4eckue siBJIeHHsI

Mexanuueckoe JBIXKEHHE. MarepualibHasg TOYKa Kak MOJAENb (DU3MYECKOro Tea.
OTHOCHUTENBHOCT MEXaHHWYeCKOro JBHKeHHs. Cucrema otcuera. PU3NYECKUE BEIUYUHBI,
HEOOXOIUMBIE NIJIsl OMHCAHUS JABMXKCHUS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpPEMEILCHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABW)KEHHUsA). PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBwxkeHue. PaBHOMepHOe JBWKeHHME 1O OKpykHOCTH. IlepBbiii 3akon HerooToHa U
uHepuusa.Macca Tena. [IlnorHocts Bemecta. Cuina. Eqununs! cuisl. Bropoit 3akon HeroToHa.
Tperuit 3akon Heiorona. CBobognoe mnaaenue Ten. Cuila TSKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Heecomocth. CBsi3b Mexay cuion
TsKeCTH U Maccod Tena. /lunamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
cKoJbpxkeHus. Tpenue nokos. TpeHue B IpUpOAE U TEXHUKE.

Nmnynbse. 3akoH coxpaHeHHs UMITylbca. PeakTuBHOE ABMKeHHE. Mexanndeckas pabora.
MomHocts. DHeprud. IlotennumanbHas u kuHeTHueckas sHeprus. IIpeBpamienue onHoro Buaa
MEXaHUYECKOM YHEPTUU B APYroi. 3aKOH COXPaHEHUs MMOJTHOW MEXaHUYECKON IHEPTUU.

VYcnoBuss paBHOBECUS TBEPAOrO Tejla, HMMEIOUIETO 3aKpEIUICHHYK0 OCh JIBH)KCHMS.
MOMEHT CHUIIBI.

OcCHOBBI MOJIEKYJ/ISIPHO-KHHETHYEeCKOH Teopuu

Crpoenue BemecTBa. ATOMBI U MOJEKYJbl. TelioBoe JBUKEHHE aTOMOB M MOJIEKYI.
B3aumopeiictBue (MpuTsHKEHHE U OTTAJIKMBAaHWE) MOJIEKYNl. TerioBoe  paBHOBECHE.
Temneparypa. CBsi3b TeMmmeparypbl €O CKOPOCTBIO XAOTHYECKOI'O JBHUYKEHUSI YaCTHUL.
Buytpennsis sneprusi. Pabora u temionepenadya Kak criocoObl H3MEHEHUS! BHYTPEHHEH SHEPTHH
tena. KonmyecTBO TemioThl. 3aKOH COXPAaHEHWS M NPEBPALLCHUS HSHEPrUU B TEIIOBBIX
npoueccax. Vcmapenne n konaeHcanus. Ilormomenne 3HEpruy Mpu UCHAPEHUU KUIKOCTH U
BBIJICJICHHE €€ NpH KOHJeHcauuu mapa. Kunenue. 3aBUCHMOCTh TeMIEpaTrypbl KUIIEHHUS OT
naBiieHus. BiaxxHoCcTh BO3ayXa.

OCHOBBI TEPMOIUHAMUKH

Pabora raza mpu pacmmpenuun. IlpeoOpa3zoBaHusi PHEPruM B TEIJIOBBIX MAaIllMHAX
(mapoBast TypOvHa, ABUTaTeNbh BHYTPEHHETO CTOpaHus, peakTuBHbIN ABurartens). KI1/] TemnoBoit
MAITUHBI.

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

OnexTpuueckuid TOK. VMCTOYHMKM 3JIEKTPUUYECKOTO TOKA. OJIEKTpUYecKass LENb U €€
cocTtaBHble yacTH. HamnpaBieHne U JeNCTBUS 3JIEKTPUUYECKOro Toka. Hocurenn snmekrpuyeckux
3apsa0B B MeTauiax. Cuina Toka. DJIEKTPUYECKOE HANPSHKEHHUE. DIIEKTPUUYECKOE CONPOTHBIICHHUE
MPOBOJHUKOB. ENMHUIIBI COMPOTUBIEHUA.3aBUCUMOCTb CHJIBI TOKA OT HalpsbKeHUs. 3akoH Oma
JUI ydacTKa Lenu. YJIeiapHoe comnpoTtusiaeHue. Peocrarsl. IlocimenoBaTenbHoe coequHEHUE
npoBoAHMKOB. llapannenbHoe coeanHeHHe NPOBOJHUKOB.PaboTa 3ieKTpuyeckoro mojs 1o
NEPEMELICHUIO AJIEKTPUYECKUX 3apsiioB. MOIIHOCT 3JeKTpuueckoro Toka. Harpesanue
MIPOBOJHUKOB AJIEKTPUUECKUM TOKOM. 3aKoH [0y - JIeHna. DIeKTpuyecKue HarpeBaTelibHbIe
U OCBeTHUTeNbHbIe TpUOopsl. KopoTkoe 3ambikanne. Tok B pa3ianyHbIX cpenax.

11 kaacc:



OCHOBBI 2J1eKTPOAMHAMHUKH (TMPOI0JIZKEHHUE).
MarnuTtHoe moJie

B3aumopeiictBue TokoB. MaruutHoe mnosie Toka. MaruutHas uaaykuus. Cuna Amrmepa.
Cuna Jlopenua.

DJIeKTPOMATHUTHASA UHAYKIMS

SIBneHue ANEKTPOMATHUTHON MHAYKUMU. MarHuTHbIA MOTOK. 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuuu. [Ipasuno Jlenna. Camounnykuus. UHAYKTUBHOCTB. B3anMOCBS3b 2JIEKTPUUECKOTO U
MarHUTHOTO NOJIEH. DIEKTPOMarHuTHOE I0JIE.

JIEKTPOMarHMTHbIEe KoJieOaHUsI U BOJTHBI

CBobOoaubIe KOJIeOaHus B KoseOaTelbHOM KOHTYype. [lepro cBOGOIHBIX 3IEKTPHUECKUX
Kosiebanuii. IlepeMeHHBIH 3JEKTpUYECKU TOK. [ eHepupoBaHHME 3IEKTPHUUECKOW OSHEPTHH.
Tpanchopmarop. Ilepenaya smeKTpUUECKOW SHEPTHH. DJIEKTPOMAarHUTHBIE BOJHBI. CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH. [IpuHiune! paguocsssu. TeneBuaeHue.

Onruka
CBeToOBbI€ BOJIHBI.

CKOpOCTh CBETa U METOJbl €€ U3MEPEHHUsI. 3AKOHBI OTPAXKEHUS U NPEIOMIICHUS CBETA.
BonHoBble cBOHCTBa cBera: aucmepcus, WHTepdepeHIs CcBera, au(pakius CBeTa.
KorepentHocts. [lonepednocts cBeTOBBIX BOJIH. [lonsgpu3anus ceera.

DJIeMeHTbI TeOPUH OTHOCUTEIbHOCTH

[locTynarel TeOpuM OTHOCUTENIBHOCTU. IIpUMHIMI OTHOCUTENBHOCTH OWHIITEIHA.
[TocrossHcTBO  ckopocTu  cBera. llpocTpaHcTBO M BpeMs B ClELUAlIbHOM  TEOpUU
OTHOCHUTENIbHOCTH. PensiTuBrucTcKas AuHamMuka. CBsi3b Macchl ¢ SHEPTUEH.

N3ayyenns u cneKkTpbl

PaznuuHble BUABI 3JIEKTPOMAarHUTHBIX HU3JYYEHUH UM MX IPAKTUYECKOE MPUMEHEHHE:
CBOWCTBAa W TNPUMEHEHUE WH(PAKPACHBIX, YIbTPA(UOIETOBBIX M PEHTTEHOBCKHUX H3ITyYCHUH.
[IIxana 31eKTPOMarHUTHBIX U3JIy4ECHHI.

KBanroBas ¢pusuka

l'umote3a [lnanka o kBantax. ®orosddext. YpaBuenue DiinmnTeitna s poTtorpdekra.
®otonbl. ['mnore3a ne bpoinsg o0 BOJHOBBIX CBOMCTBaxX yactull. KopmyCKyJsipHO-BOJHOBOM
nyanu3M.  CoorHomieHue HeompeneiaeHHocTd — [eitzenOepra.Ctpoenne aroma.  OmbIThI
Pesepdopna. KBantossie nocrynatel bopa. Mcnyckanue u norsoieHue cBera aToMoM. Jlazepsi.

Mognenu cTpoeHHsI aTOMHOTO s/ipa: MPOTOHHO-HEUTPOHHAS MOJIEIb CTPOEHHSI aTOMHOTO
anapa. Sinepueie cuibl. JledheKkT mMacchl U 3HEPrus CBSA3M HYKJIOHOB B sJpe. SlaepHas sHepreTuka.
BnusHue wWoHM3MpyOLIEH paguanuyd Ha OKUBBIE oOpraHusMmbl. Jlo3a W3JIydeHus, 3aKOH
PaAMOAKTUBHOIO paclaja U ero CTaTUCTUUECKUN XapakTep. DJIeMEeHTapHble YaCTULIbI: YaCTHIIbI
Y aHTUYacTUIbl. DyH/IaMEHTaJIbHbIE B3aUMOICHCTBUS

Crtpoenne BcesienHoii

Crpoenue conneuHoit cucremsl. Cucrema «3emist — Jlynay. O6mue cenenus o Connie
(BUZ B TEJECKOI, BpallleHHEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEPATypa COJHIA U COCTOSTHUE
BEIECTBA B HEM, XMMHUYECKUM cocTaB). MICTOUHMKM dHEpruu U BHyTpeHHee cTpoeHue ColHna.
®uznyeckas npuposa 3se3a. Hama [Manaktuka (coctaB, cTpoeHue, ABMKEHHE 3Be3] B [ anakTuke
U ee BpauieHue). [IporcxoxieHne 1 dBONIONMS TaIaKTHK U 3BE3I.

IloBTOpEHME.



V.

TeMaTnuyeckoe NIIAaHKPOBaHUE

10 xiracc:
Ne Paszpnen KonuyectBo | KonTpoabnas | JlaGoparopHbie
4acoB padora padoThI
1. Beenenne. @usnka u puznyecKkue 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
Peseps 2 yaca
Hroro 70 yacos
KonTpoJsb ypoBHsi 00y4enusi ¢pusznku 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. 1.2.1-15.5
Ne2 «Ocnoewr Temaruueckue KOHTpPOJIbHBIE U
OUHAMUKU U 30KOHbl | CAMOCTOSITENIbHBIE PabOThl MO
COXpAHeHUsL» busnke 10 KJ1acc /
3. | Konrponsnas padora | O.M.I'pomuesa. - M.: 2.1.1-2.1.17 3.1-3.7
Ne 3 «Ocnoewvi W3narensctBo «Ok3amen», 2012
MONEKYNAPHO- r.
KUHemuyeckou
meopuuy
4. | KonrposnpHas pabota 2.2.1-2.2.11
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 «M3mepenue ko3 uiimenTa TpeHus! CKOIbKEHUS»

Tembl J1a0opaTopHbIX pador B 10 Kkiacce

JlaGopaTtopHnast pabota Ne2. «M3yueHune 3aKkoHa COXpaHEHUST MEXaHUIECKON YHEPTUI».
JlaboparopHnas pabota Ne3 «3JkcrnepuMeHTaNbHas IpoBepKa 3akoHa [ eii-Jlroccaka
JlaGopatopnast pabora Ned. «M3mepenune DJIC u BHYTPEHHETO CONMPOTHUBIICHHUS HCTOYHUKA
TOKa.

11 kaacc:




Ne Pazgen Kosmn4yecrBo | Konrpouabnas | JlabopaTtopHble
4acoB padora padoThI
1. MarnutHoe nosie 5
2. DJIEeKTPOMarHuTHasE UHIYKITUS 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
IToBTOpEHHNE 7 1
Htoro 68 yacos
KonTposb ypoBHsi 00yuenus ¢pusuku B 11 Kiacce
Ne HaunmenoBanue HUcrounuk Koauduxkarop | Kogupuxarop
pa3esioB U TeM EID BIIP
1. | KourponbHas padora Nel | Jlunaktudueckue Mareprabl 3.3.1-3.4.7 4.4-4.5
«Onexkmpomaenumnas | 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 ¢huzuka» | KOHTPOJIbHBIC Hu
4, Kontposbnas pabora No | CaMOCTOATEIbHbIE paboThI
Ned« Keanmoesas 0 (bH?:I/IKG 11 «xmace /
puzuxar O.N.I'pomueBa. —  M.:
5. | KonTpombHas pabora Ne | MI3natenscrBo «Ok3amen», | 2.2.1-2.2.11
o«lloemopenuey 2012r..

Tembl 1a0opaTopHbIX padoT B 11 kiaacce
JlabopaTopnasi padora Nel: M3yueHue 37€KTpOMarHUTHON MHAYKLUH.
Jladoparopnasi pabdora Ne2: V3amMepeHue nmokaszaress MpejoMIICHUsI CTEKIIA.
JladoparopHasi padora Ne3: II3MepeHue JJIMHBI CBETOBOM BOJIHBI.
Jladoparopnasi padora Ned: «3yueHne TpEeKOB 3apsHKEHHBIX YaCTHUID.




V. Y4eOHO0-MeTOANYECKNHA KOMILJIEKC:

Js yunrens:

1.

5.
6

I'.A.Mskume, b.b.byxosnes, H.H.Corckuii / [log pen. H.A.IlapdentbeBoii, dusnka.
10 knacc. ba3oBblif ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM MPUIIOKEHUEM). — M.
IIpocsemenue, 2017.

I".S1.Msxumies, b.b.byxosues, H.H.Cotckuii / [Tox pen. H.A.IlapdhentseBoii, ®usnka.
11 kmacc. ba3oBbIif ypoBeHB (KOMIUIEKT C 3JICKTPOHHBIM MPHIOKEHUEM). — M.
ITpocsemenue, 2017.

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

Temaruueckrue KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE paboThI 10 Gu3uke 11 kmacc /
O.N.I'pomuesa. — M.: U3natenscTBO «OK3ameny, 2012 r.

3amanus oOpa3oBareabrHOro oprana Pemy 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.Cotckwuii / [Tox pen. H.A.IlapdhentseBoii, dusnka.
10 xnacc. ba3oBblil ypoBeHb (KOMIUIEKT C 3J1€KTPOHHBIM 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 AJIEKTPOHHBIM MPUIIOKEHUEM). — M.
[Tpocsemienue, 2017.

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

Temaruueckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paboTHI 110 Gu3uke 11 kmacc /
O.N.I'pomueBa. — M.: U3natenscTBO «OK3ameny, 2012 r.

3ananus oOpa3oBarensHOro noprana Pemry EI'D

COOpHHUK 3a1aHUI U CAaMOCTOSTENBHBIX padoT « duzuka 10», JI.A. Kupuk, F0.1./Tuk-
M.: MU nekca 2012r

HNuTepHeT-pecypcnl
Annmaru pusnueckux o0bekToB. http://physics.nad.ru/
XKusas dusuka: odyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku dhusuku ¢ ucnonab3zoBanreM MuTepHera. http://www.phizinter.chat.ru/
®wusuka.ru. http://www.fizika.ru/
dusuka: KoyutekIus onbiToB. hitp://experiment.edu.ru/
du3zuka: AMEKTPOHHAS KOJUICKIINS OIBITOB.
http://www.school.edu.ru/projects/physicexp




VI. KajgenaapHo-teMaTH4yecKoe MNJIAHUPOBaAHUE

10 kacc
Beenenne (1 yac)
Ne Tema KoimuecTBo HMara IIpumeyanue
4yacos
BBenenue. Pusuka u pusnuyeckue MeToAbl U3yuyeHusi npupoabl (1 yac)

1 Uro u3yuaet ¢pusuka. Gusnyeckue siBineHus. Habmo1eHus u OmbITHI. 1. 1 nenens

CEHTAOpS

Mexanuka (25 yaca)
Kunemamuxa (9 uacos)

2 Mexanunueckoe asmwxennu. Cucrema orcyera. 1 1 Henens

CEHTSAOPS
3 PaBHomepHoe aBmxenue ten. CKopocTb. YpaBHEHHE PAaBHOMEPHOTO 1 2 "Hepens

JIBWKeHUs. Pemienne 3amay. CEHTAA0pA
4 I'paduku npsiMmosMHETHOrO paBHOMEpHOTO IBMXKEeHMs. Pemenue 3aaay. 1
5 CKOpOCTb TP HEPABHOMEPHOM JIBMKEHNH. MIHOBEHHAs1 CKOPOCTh. CII0)KEHHE CKOPOCTEM. 1 3 Henensd
6 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUIKECHHUE. 1 CEHTSIOps
7 PaBHOMEpPHOE IBU)KEHUE TOYKHU IO OKPYKHOCTH. 1 4 nenens
8 Kunemarunka abCcomOTHO TBEPAOTO Tena 1 CEHTSOpsI
9 Pemenne 3amad no reme «Kunemarukay. 1 1 Henens
10 | KontpospHas pabota Nel «Kunematukay. 1 OKTSIOps
Hunamuxa (8 uacos)

11 | OcHoBHoOe yTBepxkeHre Mexanuku. Cuna. Macca. Enununa maccel. 1 2 "Hepend
12 | Ilepssrii 3axoH HproTOHA. 1 OKTSIOps
13 | Bropoii 3akon HetoTona. Tperuii 3axon HproTOHA. 1 3 Henensd
14 [Mpunuun otHocuTensHOCTH ["anmues. 1 OKTSIOps
15 | Cuna TsDKeCTH M Cijia BCEeMUPHOTO TATOTCHHS. 1 4 nenens
16 | Bec. HeBecoMocTb. 1 OKTSIOps
17 | ledpopmanuu u cunsl ynpyroctu. 3akoH ['yka. 1 1 Henens
18 | Cunsl Tpenus. JlabopatopHas pabora Nel «M3mepenne kodpUImeHTa TPEHHs CKOIbKCHUSD) 1 HOSIOpst

3aKonwvl coxpanenusn 6 mexanuke (8 yacoes)




19 | Umnynbc. 3aK0H COXpaHEHUST UMITYJIbCA. 1 2 Henens
20 | Pemenne 3a7a4 Ha 3aKOH COXPAHEHUS HMITYJIbCA. 1 HOSOPA
21 | Mexanndeckasi pab0oTa M1 MOIITHOCTD CHJIBI. 1 3 Henmens
22 | Kunernueckas sHeprus 1 HOSIOPSI
23 | PabGoTta CHIIBI TSDKECTH M YIIPYTOCTH. 1 4 Henens
24 | IlorenunanpHas 3Heprus. 3aKOH COXpPaHEHUs SHEPTUU B MEXaHUKE. 1 HOSIOpst
25 | JlaboparopHast pabora Ne2. «M3ydueHne 3aKkoHa COXpAaHEHUS MEXaHUICCKOM YHEPTUI. 1 1 Henens
26 | Kontponbnas paborta No2. «/luHaMuka. 3aKOHBI COXpPAHEHHUSI B MEXaHUKE) 1 nexadps
OcHoOBBI MOJIEKYJISIPHO-KHHeTHYecKoil Teopuu (10 yacoB)
OcHo6bl MONEKYNAPHO-KUHemu4ecKoi meopuu (8 uacos)
27 OcuoBuble tonoxennus MKT. 1 2 Henmens
28 | bpoynoBckoe nBrmkeHue. CHIIbI B3aUMOJICHCTBHUS MOJICKYIL. 1 fexabps
29 |OcHoBHoe ypaBHeHue MKT 1 3 Henmens
30 [Temneparypa. DHEprusi TEIJIOBOTO JTBUKEHUS MOJICKYIL. 1 nexaopst
31 | YpaBHEHHE COCTOSHUS UACATHLHOTO rasa 1 4 Henens
32 | I'a30BbI€ 3aKOHBI 1 nexaopst
33 | JIabopartopHast pabota Ne3 «DkcnepumeHTaabHas npoBepka 3akoHa ['eii-Jlroccakay 1 2 Henens
34 | KontponbHas padota No3 «OcHoBsl MKT) 1 STHBapSI
B3aumnvie npeepawienusn scuoxocmeit u 2azoe (2 uaca)
35 | Hacermennsriii nap. JlaBjieHrne HaCBIIIICHHOTO Tapa. 1 3 Henens
36 | BraxHOCTh BO31yXa 1 STHBaps
OcHoBBI TEpMOAUHAMHUKH (8 YacoB)
37 | BHyTpeHHss SHEprusl. 1 4 nenens
38 | PabGota B TepMOJMHAMUKE. 1 STHBapsi
39 | KonwgecTBo TEIUIOTHL. YpaBHEHHE TEIUIOBOTO OaaHca. 1 5 mepens
40 | Pemenue 3aja4 Ha ypaBHEHHE TEIJIOBOTO OanaHca 1 STHBapS
41 | IlepBslii 3aKOH TEPMOJUHAMUKHU. BTOPOIi 3aKOH TepMOAMHAMUKHI 1 1 Henens
(beBpans
42 | Mpwunamun nevicteus u KITJI TermioBeIX IBUTATENCH. 1 2 Hemens
(beBpans
43 | Pemenue 3aga4d no teme «OCHOBBI TEPMOIMHAMUKI 1 3 Henend

(dheBpans




44  [KontposbHas padota Ne 4 Ha TeMy «OCHOBBI TEPMOJIMHAMHUKI 1 4 Henens
(heBpas
OCHOBBI JIEKTPOANHAMMKH (24 yaca)
Onexmpocmamuxka (10 yacos)
45 [Bapsin. 3akoH COXpaHEHHs 3apsija. 1 1 Henenst Mmapta
46 | 3akon Kynona. 1
47 | Dnektpuueckoe none. HanpsikeHHOCTh 1 2 Henens MapTa
48 | Tlone Touewnoro 3apsiaa, chepsl. [IpuHINTT CyTTepIIO3UIIHH. 1
49 | lloTenumanpHas YHEprus 3apsoKeHHoro tena B D11 1 3 Hezmens mapra
50 | Ilorenuman. Pa3HOCTh MOTEHIINANIOB. 1
51 | CBs13p MeX/1y HANPSKEHHOCTBIO U Pa3HOCTBIO MOTEHIIMATIOB. DKBUIIOTEHIIMAIbHbBIE TOBEPXHOCTH | 1 4 Henens MapTa
52 | Pemenue 3anay no teme «llorennmanbHas sHeprus. Pa3HoCTh MOTEHIIMATIOBY 1
53 | Dnexrpoemkocts. Kormencarop. 1 1 Henens
54 | DHeprus 3apsKEHHOI0 KOHJIEHCaTopa 1 arpess
3aKkonvl ROCMOAHHO20 MOKa (8 uacos)

55 [Pnekrpuyeckuit Tok. Cuia Toka 1 2 Henens
56 | 3akon Oma Juist yuacTka uenu. ConpoTHBIIeHHE 1 anpes
57 [Pnexrpuueckue nenu. [locnenoBarenbHOE U MapauiebHOE COSTMHEHNE POBOJHUKOB. 1 3 Henens
58 [Pemenue 3agau Ha 3akoH OMa U coeIMHEHHE TPOBOTHUKOB. 1 anpens
59 | PabGoTta 1 MOIIHOCTH OCTOSIHHOTO TOKA. 1 4 nenens
60 | 9JIC. 3akon Oma aJ1s1 MOJHOM LenH. 1 anpens
61 [laboparopHas pabota Ne4. «M3mepenne 3/IC v BHYTpEHHETO COPOTHBIICHUS] UCTOYHHMKA TOKay. | 1 1 Henens mast
62 | KonTposibHas padota No 5. «3aKOHBI IOCTOSTHHOTO TOKa». 1

Anekmpuueckuii mok 6 paziuunvix cpedax (6 uacoes)
63 [DrnekTpuueckas MPOBOAMMOCT PA3ITUYHBIX BemecTB. [IpOBOTMMOCTS METAIIIOB. 1 2 Henens Mast
64 [3aBUCHMMOCTH CONPOTUBIICHUS IPOBOJHHUKA OT TEMIIEPATYPHI. 1
65 [Tok B MOJTYITPOBOTHUKAX. 1 3 "Hexens Mas
66 [DnekTpuuecKuil TOK B BaKyyme. DJIeKTPOHHO-Ty4eBas TpyOKa. 1
67 [DneKkTpuuecKuil TOK B JKUAKOCTSIX. 3aKOH JIEKTPOIH3A. 1 4 Henens mMas
68 [DnexTpuyeckuii TOK B razax. HecaMoCTOATENbHBIN U CAMOCTOSATEIBLHBIN Pa3psiIbl. 1




Pe3eps 2 yaca
HUTOI'O 70 yacos



Kanennapuo-remarudeckoe mianuposanue 11 kiaace.

Ne Tema Koimuecr | laTa IIpumeyanue
BO YaCOB
« MarauTHoe nmoJie» (5 4acos)
1. BsanmonetictBue TokoB. JlaboparopHas padora Nel. «HaOmonenne AeicTBUS MArHUTHOTO TOJISL HA 1 1 Henens
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 4acoB)
6. SIBneHne ANeKTPOMArHUTHOM MHIAYKIMU. MarHuTHbINA MTOTOK. 1 3 Henens
3aKOH IEKTPOMarHUTHOW MHIYKIIHH. CeHTAOPS
7. | HampaBnenue nnaykuuoHHoro Toka. [IpaBumno Jlenuna. 1 4 nenens
8. | Camounaykuus. MHAYKTUBHOCTB. 1 CEHTAOPSI
0. Jlabopatopnast pabota Ne2. «3ydyeHue siBIEeHUS SJIEKTPOMArHUTHOW UHTYKITUN. 1 1 Henens
OKTSIOpsI
10. | DnekTpoMarHuTHOE MoJe. 1 P
11. | KonrponbHas pabota Nel. «MarHuTHOE mosie. DIeKTpOMarHuTHAsE HHAYKIHS. 1 2 Henend
OKTSI0pA
«JIeKTPOMarHuTHbIe KoJebanus» (9 4acoB)
12. CB0OOHBIEC U BBIHYK/ICHHBIE DJICKTPOMATrHUTHBIE KOJIEOAHHUS. 1 2 Henens
OKTSIOpst
13. | KonebatenpHbIi KOHTYP. [IpeBpanieHne SHEPrUy MPH AIEKTPOMArHUTHBIX KOJICOAHUSIX. 1 3 Henens
14. | [lepemeHHBIH 3IEKTPUYECKUIA TOK. 1 OKTSIOpst
15. AKTUBHOE conpoTuBieHue. JlelicTByroliee 3HaYeHUE CUIIbl TOKA U HAIPSDKCHUS 1 4 nenens
16. | KongeHncarop B 1ienu NepeMeHHOT0 TOKA. 1 OKTS0pA




17. | Karymka HHAYKTUBHOCTH B LIEIIM IEPEMEHHOI0 TOKa 1 1 Hepens
18. | IIpousBoOACTBO, epeaada U UCMOIb30BAHUE HIIEKTPUIECKON SHEPTUH 1 HOSOPS
20. Pemenne 3a1a4 mo Teme « IJIEKTPOMArHUTHBIE KOJICOAHUS 1 2 Henenaa
21. Pemenue 3amay mo reme « AJEKTpOMarHUTHBIE KOJICOaHUs 1 HOSIOPs
«JIeKTPOMarHUTHbIE BOJHBD) (2 yaca)
22. | DKcriepuMEHTaIbHOE OOHAPYKEHUE DJICKTPOMArHUTHBIX BOJIH. 1 3 Hepnens
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 cBeta. [loaHoe oTpaxenue 1 HOS0ps
26. | Pemenue 3a1a4 Ha 3aKOHBI OTPAXKEHUS M IPEJIOMIICHUS CBETA. 1 1 Hemenst
27. | JJaboparopHas pabota Ne3 «l3mepeHue nokasaTess NpeJoOMIICHHs CTEKIa» 1 nexaopst
28. | Jlunzel. [locTtpoeHne n300pakeHNs B JIMH3AX. 1 2 Henmenst
29. | ®opMyIra TOHKOM JTMH3BI. Y BEJIMUCHUE JINH3HBI 1 JeKadps
30. | JIaboparopHas pabota Ned «OnpeneneHre onTHYECKON cuibid (POKYCHOTO pacCTOSTHUS cOOMparoLIeit 1 3 Henens
JIMH3BI» JieKaopst
31. | Pemenue 3anau o teme «I'eoMeTprudeckas ONTUKA» 1
«BosanoBasi ontuka» (7 4acoB)
32. Jucnepcus cBera 1 4 genensa
33. | MuTepdepennus crera 1 nexaops
34. | ludpaxnus cera. J{udpaknmonnas pemnierka 1 2 Henels
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 ciekTpos» (3 4aca)
39. Bunbr uznydennii. UctouHuku cBera. 1 4 genensa




SIHBaps

40 Buapl ciektpoB. CrieKTpajibHBIN aHAIH3. 1 1 nenens
41. | JJabopartopHas pabota Ne6 «HaOnroaeHne CIUTONTHOTO U JIMHEHYATOrO CIIEKTPay 1 deBpais
KBanrToBas ¢pusuka (11 yacos)
42. | ®oroaddexr. Teopus porosrddexra. 1 2 Henens
dheBpans
43. | Pemenue 3ama4 no reme «®oTordhexT 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 Mapra
50. | Ctpoenue syipa. SnepHbie CHITBI. DHEPTHS CBSI3U B SIpe. 1 2 Henens
51. | SAnepusble peakuuu. [lenenue ypana. LlenHble peakumu. 1 MapTa
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 Hegens
MapTa
94 ConHue 1 4 nenens
55 MieuHslil IyTh 1 MapTa
Paznen «O6o00maroiiee nosropeHue» (13 yacon)
56 Kunemarnka maTepuaibHON TOUKH. 1 1 nenens
S7 JlnHaMuKa MaTepHaIbHON TOYKH. 1 anpe
58 3aKOHBI COXpaHEHUs 1 2 Henend
59 JlvHamMuKa Nepruoar4eCcKOro IBUKEHUS 1 amperta
60 PengtuBucTckast MEXaHHKa 1 3 Henens
61 Cratuka 1 anpest
62 MouteKyIIpHO-KHHETUYECKAasi TEOPHS UACATHHOTO 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
Mast

Hroro 68 yacos




