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L IHosicHuTeIbHAA 3aNMCKA
[Tporpamma no ¢usuke a1 10-11 kmaccoB cocTaBiieHa B COOTBETCTBUH ¢: DeepaibHBIM

3aKoHOM 00 oOpazoBannu B Poccuiickoit deneparuu (ot 29.12.2012 N 273-D3 (pen. ot
29.07.2017)), TpeboBarusimMu DeaepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO CTaHaapTa
cpennero obmiero oopazosanus (PI'OC COO); mpumepHOU mporpaMmbl yueOHOTO Kypca
(IHatanmaa A.B., Paboune mporpammel, ®usuka, 10-11 kmaccsl. — M.: [Ipocsemenue, 2017.),
komruiekta yueonukos I'.SI.Mskumies, b.b.byxosues, H.H.Cotckuit Ha n3yuenue yaeOHoro
MpeMeTa OTBOAUTCS

10 knacc — o 2 yaca B HeAento, 70 4acoB B roj

11 knacc — 1Mo J1Ba 4yaca B HeAelo, 68 4acoB B I'oJl

Nzyuenune pusuxu B 10-11 kitaccax HampaBlieHO Ha TOCTHIKEHUE CIEAYIOMINX LeJIei:
OCBOEHHE 3HAHUM 0 PyHIaMEHTaIbHBIX (PU3NUECKUX 3aKOHAX U IPUHIUIAX, JIEKAIIUX B
OCHOBE COBPEMEHHOH (pu3nueckoi KapTUHBI MUPa; HauOoJIee BaXKHBIX OTKPBITUAX B 0071aCTH
($u3MKH, OKa3aBIINX OIpEeIAIoNIee BIMsHIE Ha pa3BUTHE TEXHUKU U TEXHOJIOTUH; METOJ1aX
HAy4YHOT'O MO3HAHU IPUPOJIBL;

MPUMEHSTH MOJTy4YEeHHbIE 3HAHUS 0 (PU3UKE IJIs1 0OBACHEHUS Pa3HOOOPA3HBIX (PU3NIECKUX
SIBJICHUI U CBOMCTB BELIECTB; MPAKTUYECKOTO MCIIOJIb30BAaHUS (PU3HMUECKUX 3HAHHIA;
pa3BUTHE [T03HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeH s 3HAaHUN U yMEHUH 10 (PU3UKE C UCIIOIb30BAHNEM Pa3IMUHBIX
MCTOYHHUKOB MH(POPMALIMH, B TOM YHCJIE CPEICTB COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH; (HOPMUPOBAHHE YMEHUN OIEHUBATH IOCTOBEPHOCTh €CTECTBEHHOHAYYHOU
nH(pOpMaIHH;

BOCIUTaHHE yOEKIEHHOCTH B BO3MOKHOCTH IMO3HAHMSI 3aKOHOB ITPUPO/IbI; UCTIOIb30BAHUS
JOCTHKEHUH (pU3MKM Ha O1aro pa3BUTHA 4EJI0BEYECKON [IMBUIN3ALMH; HEOOXOAUMOCTH
COTPYJHUYECTBA B MIPOLIECCE COBMECTHOT'O BBIIIOJIHEHUS 3314, YBAXKUTEIBHOIO OTHOLICHHUSI
K MHEHMIO OMIMOHEHTA IPU 00CYKICHUH TPOOIEM €CTECTBEHHOHAYYHOI'O COJEPKAHNUS;
TOTOBHOCTH K MOPaJIbHO-ITHUECKOM OLIEHKE UCII0JIb30BAHUS HAyYHBIX JOCTH)KEHUM, UyBCTBA
OTBETCTBEHHOCTH 32 3aIUTY OKPYKaIOLIEeH Cpebl;

MCTIOJIb30BaHNE IPUOOPETEHHBIX 3HAHUIH U YMEHH JJIS1 PEIIeHUs MPAKTHUYECKUX 3a1a4
IMOBCEIHEBHOM )XHU3HH, 00ecrieueHns 0€30IMaCHOCTH COOCTBEHHOM JKHU3HU.

JIOCTI)KEHHE ITHX 11eJiei 00ecrieunBaeTcs pelIeHUeM CIIEAYIOINX 3a1a4:

(dbopMHpOBaHUS OCHOB HAYYHOT'O MHUPOBO33PEHUS;

Pa3BUTHS MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH yJalIuXcs;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB IIKOJILHUKOB B MPOIECCE U3YyUSHHS (PH3HKH,
3HaKOMCTBO C METOJ[aMU HAYYHOTO IMO3HAHHS OKPYKAIOLIETO MUPA;

MOCTAaHOBKA TPOoO0JIeM, TPEOYIONIMX OT yYalluXcs CaMOCTOSITEIbHON IESTEIBHOCTH 10 WX
pa3penieHuIo;

BOOPY’KCHHUC IIKOJbHUKA HAYYHBIM MCTOAOM IIO3HAHHA, IMO3BOJIAIOIIUM II0JYYaTh
00BEKTUBHBIE 3HAHUS 00 OKPYKAIOIIEM MHUPE.



I1. ILnanupyemsble pe3y/ibTaThl
Mexannuyeckue siBJeHHUS

BbinyCcKHUK HAy4YUTCH:

® pAacro3HaBaTb MEXAHUYECKUE SIBICHHUS U OOBSCHITH HAa OCHOBE HMEIOIIMXCS 3HAHWM
OCHOBHBIE CBOWCTBA WJIM YCJIOBHMSI MPOTEKAHUS ATHX SIBICHUI: PAaBHOMEPHOE M HEPaBHOMEPHOE
JBUKEHHE, PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHME, OTHOCHTEIbHOCTH
MEXaHUYECKOTO JABM)KEHHSA, CBOOOJHOE MaJCHHUE TeJ, PaBHOMEPHOE IBMKEHHE I10 OKPYKHOCTH,
WHEpIUs, B3aUMOJICUCTBUE TEJ, PEaKTUBHOE JIBIXKEHHE, Iepefada JaBiCHUs TBEPAbIMU TeEJIaMH,
KHUAKOCTAMHU M TazaMmu, aTMoc(epHoe [aBlieHHE, IUIaBaHWE TeJ, PAaBHOBECHE TBEPIBIX Tel,
UMEIOIINX 3aKpeIUICHHYI0 OCh BpallleHHs, KojeOaTenbHOe JIBUKEHUE, DPE30HAHC, BOJIHOBOE
JBIKEHNE (3BYK);

® OIMCHIBAaTh M3yUYCHHBIE CBOICTBA TEJI U MEXaHHUYECKHUE SIBICHUS, UCIIONB3Yys (PpU3nuecKue
BEJIMYUHBI: yTh, TIEpEMEIICHHE, CKOPOCTh, YCKOPEHHUE, IIEPHO/] OOpallleHus1, Macca Tela, IIOTHOCTh
BellecTBa, CWia (Cuja TSDKECTH, Cuja YIPYTOCTH, CWJIa TpPEHHUd), JaBleHHe, HMIYJIbC TeJa,
KHHETUYECKasi SHEPTHsl, MOTCHIIUAIbHAs YHEPrHsl, MeXaHn4YecKasi paboTa, MexaHH4decKasi MOIIIHOCTb,
KIIJI mpu coBepriiennu paboThl C UCHIOIB30BaHUEM IIPOCTOTO0 MEXaHU3Ma, CUjla TPEHUs, aMIUIUTYAA,
MEepUoJl M YacToTa KojeOaHWH, JJIMHA BOJHBI U CKOPOCTh €€ PaclpOCTpaHEHHs; MPHU OMUCAHUU
MPaBWJIbHO TPAKTOBATh (PM3MUECKUN CMBICT UCIHOJIb3YEMbIX BEJIUYUH, UX 0003HAYEHUS] U €TUHUIIBI
U3MEpEHUs, HaXOIUTh (OPMYIIbI, CBS3BIBAIONIME NTAaHHYIO (U3HUECKYI0 BEIUYUHY C APYTUMU
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUHHBI;

® AHAIM3UPOBATh CBOMICTBA TeJ, MEXAHWYECKUE SIBJIEHUS U IPOLECCHl, HCIOJIb3Ys
¢u3nyeckue 3aKOHBL: 3aKOH COXPAaHEHHs] DHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, NPHHIUI
CYTEPIIO3HIINU CUJl (HaxokaeHue paBHojaecTByromieit cuibl), I, I u Il 3akonsr HeroToHa, 3akoH
COXpaHEHUs uMIyabca, 3akoH ['yka, 3akoH Ilackams, 3akoH ApxuMmena; Npu 3TOM pas3iaudaTth
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBHIPAKEHUE;

® pa3IMyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DU3MUECKUX MOJIENIel: MaTepruatbHas TOUKa,
MHEpLHAJIbHAs CUCTEMA OTCUETA;

e pemaTh 3aJauM, UCIONb3ysd (PU3NYECKHE 3aKOHBI (3aKOH COXPAHEHMsI SHEPTUU, 3aKOH
BCEMHUPHOI'O TArOTeHMs, NpuHumun cyneprnosuiuu cwi, I, II m III 3axkonel Herorona, 3axoH
COXpaHEHHUs UMIyJbca, 3aKoH ['yka, 3akoH [lackans, 3akon Apxumena) u GopMyIibl, CBA3BIBAIOIINE
¢usnyeckue BeIMUUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca Tela, IUIOTHOCTh BEIeCTBAa, CHIIA,
NaBJIeHHUEe, UMITYJIbC Tejla, KUHEeTUYecKasi SHeprus, MOTEeHI[MalbHas YHEprusi, MexaHnuueckas padoTa,
MexaHudeckass MourHocTh, KIIJ[ mpocroro mexaHusma, cuiia TPEHHUS CKOJBXKEHUs, K03 UIueHt
TPEeHHUsI, aMILTUTY/Ia, IEPUOJT U 4aCTOTa KOJeOaHUM, JJIMHA BOJIHBI M CKOPOCTh €€ PacIpOCTPaHEHHS):
Ha OCHOBE aHajlW3a YCJOBUS 3aJjauyd 3alHChIBaTh KPAaTKOE YCIOBHE, BBIACIATH (U3NUECKUE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JJIs €€ PelleHus, IPOBOIUTh pacyeThl U OLICHUBATH
PeaIbHOCTh MOJIYYEHHOTO 3HAaUeHUS (PU3UUECKON BETMYUHBI.

BbInyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUThCSH:

® UCNONL306AMb 3HAHUS O MEXAHUYECKUX SABNeHUAX 6 HNOBCEOHEeBHOU JHCU3HU  OJlsl
obecneuenus 6ezonacHocmu npu 0OpawjeHuu ¢ npUubOpPamu U MexHU4eCKUMU yCmpoucmseamu, 0s
COXpaHeHUusi 300p08bsi U COONOOeHUs HOPM IKOJI02UYeCK020 NOBeOeHUsl 8 OKpyycaroujeli cpeoe,
npuU8oOUMd NpuUMepbl  NPAKMUYECKO20 UCHONb308AHUA  PUULECKUX 3HAHUL O MEeXAHUYecKux
ABNEHUAX U PU3UYECKUX 3AKOHAX, NpUMepPbl UCNONb308AHUSL 80300HOBTISIEMbIX UCHOYHUKO8 dHEPIUUL,
9KONI02UYECKUX NOCAEOCMBULL UCCIE008AHUA KOCMUUECKO20 NPOCMPAHCME,

® paziuuams cpaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, HNOHUMAmMb 8ceoowull
xapakmep QyHOAMEeHmMAanbHblX 3AKOHO8 (3AKOH COXPAHEeHUs MeXAHUYeCKOU JSHepeuu, 3aKOH
COXpaHeHUus UMNYIbCA, 3AKOH 8CEMUPHO20 MASOMENHUS) U OCPAHUYEHHOCTb UCNOb308AHUS YACTIHBIX
3axono8 (3axou I'yka, Apxumeoa u op.);

® HAX00UmMb AOEK8AMHYI0 NPeOdlONCEHHOU 3a0ave QuU3UYecKyr0 MoOoelb, paspeulams
npoobnemy Kax Ha OCHO8e UMEIOWUXCS 3HAHUU NO MeXAHUKe ¢ UCHOIb308AHUEM MAMeMamuiecKo2o



annapama, max u npu NOMOwU Memoo08 OYeHKU.
TenJioBble sIBJICHUA

BbINnyCKHUK HAYYHTCS:

® pAacro3HaBaTh TEIUIOBBIE SIBICHUS U OOBSACHATH Ha 0a3e MMEIOLIMXCS 3HAHUM OCHOBHBIE
CBOMCTBA WJIM YCIIOBUSI TMPOTEKaHUs OSTUX sBIeHUN: nuddy3us, u3MeHeHue odbeMa Ten Mpu
HarpeBaHuu (OXJIAXKIEHUH), OONbIas CKUMAaEMOCTh Ta30B, Majlasg C)KMMAaeMOCTh XHUIKOCTEH H
TBEpPABIX TeJ; TEIJOBOE paBHOBECHE, HCIAPEHHE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAILIM3aIus,
KUIICHWe, BIAXKHOCTh BO3AYyXa, pa3IUYHbIE CIOCOOBI Terionepeaadnd (TETUIONPOBOIHOCTD,
KOHBEKIIMSI, U3TyYeHHE), arperaTHble COCTOSHUS BELIECTBA, MOMJIOMICHUE HEPTUU MPU HUCIIAPEHUH
KHUJKOCTA ¥ BBIJCIICHUE €€ NpHU KOHACHCAIMU Tapa, 3aBUCUMOCTh TEMIIEPATyphl KHUIICHUS OT
JIaBJICHUS;

® OMWCHIBATh HM3yUYEHHBIC CBOMCTBA TEN U TEIUIOBHIC SIBIICHUS, HCIONB3ySd (DHU3UYECKHE
BEJIMYMHBI: KOJHMYECTBO TEIUIOTHI, BHYTPEHHSS DHEPrusi, TemrepaTrypa, yAelbHas TEIIOEMKOCTh
BElIECTBa, YAeNbHas TEIUIOTa IUIABJICHHS, YAelbHas TEIUIoTa MapooOpa3oBaHus, yleabHas TeIioTa
CrOpaHus TOIUTMBA, KOI(PPUIMEHT MOJE3HOTO JNCWUCTBUS TEIUIOBOTO JBUTATENS; TPU OIMHCAHUU
MPaBWJIbHO TPAKTOBATh (PM3MUECKUN CMBICT UCHOJIb3YEMbIX BEJIUYUH, UX 0003HAYEHHS U €TUHUIIBI
U3MEpEHUs, HaXOIUTh (OPMYIIbI, CBS3BIBAIONIME MAaHHYIO (U3HUYECKYI0 BEIUYUHY C APYTUMU
BEJIMYUHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKOM BETUUHHBI;

® AHANIM3UPOBATH CBOWMCTBA TEN, TEIUIOBHIC SIBJICHUS W TPOIECCHI, MCTOJIb3Ys] OCHOBHBIC
MOJIOKEHUS AaTOMHO-MOJIEKYJIIPHOTO YYE€HHUS O CTPOCHUHU BEIIECTBA U 3aKOH COXPAHEHHsI SHEPTUU;

® pa3nuyaTh OCHOBHBIE MPHU3HAKA HM3YYEHHBIX (PU3NYECKUX MOJENeld CTPOCHUS Ta30B,
YKUJIKOCTEN U TBEPJBIX TEI;

® TPHUBOJIUTH MPUMEPHI MPAKTHYECKOTO HCIOJIB30BaHUs (DU3MUECKUX 3HAHUN O TEIUIOBBIX
SIBJICHUSAX;

e pemaTh 3a/la4yM, WCIOJb3yS 3aKOH COXPAHECHUsS DJHEPTMH B TEIUIOBBIX TMIpOIeccax H
(hopMyIibl, CBSI3BIBAIOIINE (PU3UYECKHE BETUYMHBI (KOJUYECTBO TEIUIOTHI, TEMIIepaTypa, yAelbHas
TEIJIOEMKOCTh BEILleCTBA, yJAeNbHas TEIUIOTa IUIaBJIEHUS, yJAeNbHas TeIioTa mapooOpa3oBaHMs,
yIenbHasl TEIUIOTa CTOPaHUs TOIUTHBA, KOI(PPHUIIMEHT MONE3HOr0 NEHCTBUSI TEIUIOBOTO JABUTATEINS):
Ha OCHOBE aHalM3a YCIOBHS 3aJaud 3alKChbiBaTh KpaTKOE YCJIOBHE, BBIACHATh (DHU3HUECKHE
BEJIMYHHBI, 3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE IJIsI €€ PEIICHUs, IPOBOIUTh PACcUeThl U OIICHUBATH
PEAIbHOCTH MOJTYYEHHOTO 3HAYEHUS PU3NYECKON BETUUUHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUYHThCS:

® UCNONBL306AMb 3HAHUS O MENJIOBbIX AGNEHUAX 68 NOBCEOHEGHOU HCUSHU O/l obecneueHus
be3onacnocmu npu obpawjeHuu ¢ npubOpamu U MexHUYecKUMU YCmpoucmeamu, Ois COXpaHeHUs
300p06bs U COOMOOEHUSL HOPM IKOJIO2UYECKO20 NOBeOeHUs 6 OKpydcarouel cpede;, Npueooums
npumMepuvl IKOJ02UYeCKUX NOCAe0Cmaull pabomsl oguzcamereli 6HYMpeHHe20 C20pPaHus, Menyiosvix u
2UOPOIIEKMPOCMAHYUL,

® paziuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, HNOHUMAmMb 8ceodwull
xapakmep @DYHOAMEHMANbHLIX QU3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUsl dHepeUu 6 MeNni08bix
npoyeccax) u 02panuieHHOCMyb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAXO0UmMb AO0eK8AMHYIO NPeOONHCEHHOU 3a0daye QU3UUEeCKYl0 MOO0elb, paspeuams
npobnemy Kak HA OCHOBE UMEIOWUXCS 3HAHUL O MenjlosblX SGNeHUsX C UCHOIb308aHUEeM
Mamemamuyeckoz2o annapama, max u npu NOMOowU Memooos8 OYeHKU.

DJIeKTpuYecKre 1 MATHUTHbIE SIBJICHUS

BbInyCKHUK HAYYHTCS:

® DACMO3HABATh ANEKTPOMATrHUTHBIE SBJICHUS U OOBSCHITH HA OCHOBE MMEIOLIUXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCIOBUSI MPOTEKAHUS ATUX SBJICHUI: 3JIEKTpHU3aIUs Tell, B3aUMOIeHCTBHE
3apsI0B, DIEKTPUYECKHH TOK W €ro JAeWcTBus (TEIJIOBOE, XUMHUYECKOe, MAarHUTHOE),
B3aMMO/JICIICTBE MAarHUTOB, OJJIEKTPOMArHUTHAs WHAYKLHSA, J€ACTBUE MArHUTHOTO TIOJIA Ha



MIPOBOJHHK C TOKOM U Ha JBUXKYIIYIOCS 3apsOKEHHYIO YACTHILY, IEHCTBUE DIEKTPUYECKOTrO TOJs Ha
3apsDKEHHYI0 YaCTHIy, JJIEKTPOMAarHWTHBIC BOJIHBI, MPSIMOJIMHEHHOE pAacHpOCTPaHEHUE CBETA,
OTpakeHHE U TPETIOMIICHHE CBETa, IUCIICPCHS CBETA.

® COCTaBIISITh CXEMBI DJJEKTPUYECKHX IENed C TIOCIeA0BaTeIbHBIM W IapauIeIbHBIM
COCJIMHEHUEM DJIEMEHTOB, pasliiyasi YCIOBHbIE O0O3HAUEHHS DIIEMEHTOB JJICKTPHUECKUX IIeTICH
(MCTOYHHK TOKA, KIF0Y, PE3UCTOP, PEOCTAT, JIAMIIOUKA, aMIIEPMETP, BOILTMETP).

® JICIIOJIB30BaTh ONTHYECKUE CXEMBI JUISl TIOCTPOCHUSI M300pakKeHUH B TUIOCKOM 3epKaje |
cobuparome JuH3e.

® OMWCHIBATh HW3YYCHHBIE CBOMCTBAa TE€N H DJJIEKTPOMATHUTHBIC SBIICHUS, WCIONbB3Ys
¢du3nuecKkue BENMYWHBL: DJICKTPUUECKUW 3apsii, CWIa TOKa, DJJCKTPUUECKOE HAIMpPsKCHHE,
AJIEKTPUYECKOE COTPOTUBJICHUE, YJIEIbHOE COMPOTHUBICHHE BEUIECTBA, PadOTa AIIEKTPHYECKOTO
MOJIsI, MOIIHOCTh TOKa, (OKYCHOE pacCTOsHUE U ONTHYeCKas CWiIa JIMH3BL, CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA;, IMPH OMNKHCAHUU BEPHO TPAaKTOBATH
(bu3MUECKUN CMBICT UCTOIB3YEMBIX BEIWYHH, X 0003HAYCHUS W CIUHHIIBI U3MEPEHUS; HAXOAUTh
(hopMyITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BETHUUHY C JPYTUMH BEITUYAHAMH.

® AHANMM3UPOBATH CBOWCTBA TEJ, JJICKTPOMATHHUTHBHIC SIBICHHUS W IPOILECCHI, HCIONb3Ys
¢dbu3nveckre 3aKOHBI: 3aKOH COXPAaHEHHS AJIEKTPHUYECKOTO 3apsina, 3akoH Oma aiisi ydJacTka IIerH,
3akoH Jxoyms-JleHa, 3akoH MPSAMOJIUHEHHOTO pacpOCTPAHEHHUS CBETA, 3aKOH OTPAKCHUS CBETA,
3aKOH TMPEJIOMJICHHS CBETa; MPH STOM pa3iuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHAa W €ro
MaTEeMaTHYeCKOE BBIPAKECHHE.

® TPUBOIUTH TPUMEPHI MPAKTHYECKOTO HWCIOJIBb30BaHUS (U3NYECKUX 3HAHWHA O
AJIEKTPOMATrHUTHBIX SIBJICHUSX

e pemaTh 3a/Ja4M, UCIONB3Yys (U3HUECKHe 3aKOHBI (3akoH Oma Juis ydacTka IeNH, 3aKOH
Jlxxoyns-JIeHna, 3aKOH MPSMOJIMHEHHOTO PACIIPOCTPAHEHHSI CBETA, 3aKOH OTPAKCHHs CBETA, 3aKOH
mpeoMyieHuss cBeta) W (OPMYJbl, CBs3bIBalomue (u3nueckre BeIWYWHBI (CHJla  TOKa,
ANEKTPUYECKOE HANPSDKEHUE, DIEKTPUIECKOE COMPOTUBIICHUE, YIETHbHOE COMTPOTUBIICHHUE BEIECTBA,
paboTa AIEKTPHUECKOTO IMOJIsl, MOIIHOCTh TOKa, (POKYCHOE PAacCTOSIHME W ONTHYECKas CUJIA JIMH3HI,
CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacToTa CBeTa, (QOpMynbl pacuera
AJIEKTPHYECKOTO  COTPOTUBJICHUS TPH  IOCIENOBATEIbHOM U TAapaICIbHOM  COCTUHEHUU
MPOBOJHHUKOB): HAa OCHOBE aHAIM3a YCJIOBUS 3aJa4yd 3alUCHIBATh KPATKOE YCIIOBUE, BBIICIATH
(bu3nvecKre BETMYNHBI, 3aKOHBI U (POPMYITBI, HEOOXOAUMBIE IJIsl €€ PEIICHUS, POBOJANUTH PACUETHI U
OILICHUBATh PEATLHOCTh MOJIYICHHOTO 3HAYCHUS (PU3NIESCKON BETUIHHEI.

BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThCH:

® UCNONBL306AMb 3HAHUA 00 INEKMPOMASHUMHBIX SGNEHUAX 8 NOBCEOHEGHOU IHCUZHU OISl
obecneuenus 6e3onacHocmu npu 0OpawjeHuu ¢ npubOPamu U MexHU4eCKUMU yCmpoucmeamu, 01
coxpaHnenus. 300p06bsi U COOMOOEHUS HOPM IKOIOSUHECKO20 NOBEOeHUsl 8 OKpyJcarwel cpeoe;
npUBOOUMb NPUMEPHI BIUAHUSA INEKMPOMASHUMHBIX UZYYEHUL HA HCUBbLE OPLAHUMbL,

® pasiuuams paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ceoduull
xapakmep  (QYHOAMEHMAIbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMPUyecko20 3apsaoa) u
02PAHUYEHHOCMb UCHONb3068AHUS YACMHBIX 3aKOH08 (3akoH OMa 015 yuyacmka yenu, 3aKkoH Jxncoys-
Jlenya u op.);

® UCNONBL306aMb NPUEMbl NOCMPOeHUs GuauyecKux mooenel, NOUcKa u @opmyIuposKu
00KA3aMenbCme  BbLOGUHYMbBIX 2UNOMe3 U Meopemudeckux 6bl80008 HA OCHO8e IMNUPUYECKU
VCMAHOBNIEHHBIX (haKmos;

® HAX00UMb AOEK8AMHYI0 NPeOlONCEHHOU 3a0ave QuU3UYecKyr0 MoOoelb, paspeulams
npoobnemy Kak Ha OCHO8e UMEIOWUXCS 3HAHUL 00 INeKMPOMACHUMHBIX AGIEHUAX C UCHONb308AHUEM
MaAmemMamuyecko2o annapama, max u npu NOMOwU Memooo8 OYeHKU.

KBanToBbI€ iIBJICHUS
BbInyCKHUK HAYy4YUTCSH:



® pAcro3HaBaTh KBAHTOBBIC SIBICHUS M OOBSICHATH HA OCHOBE HMCIOIIUXCS 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM YCJIOBHMSI MPOTEKAHUs 3THUX SIBJICHUN: €CTECTBEHHAass W HMCKYCCTBEHHas
PaOaKTUBHOCTb, O-, 3- U Y-U3Ty4eHHs, BOSHUKHOBEHHE JTMHEHUaTOro CrieKTpa U3Iy4eHUs aTOMa;

® OMWCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS, WCHONB3YS (DU3MYECKHE BEIUYUHBI:
MaccoBO€ YHCIIO, 3apsAI0BOE YHCIO, MEpPHOJ] Toiypacmaaa, dHeprus (OTOHOB; TpPU OMHCAHHUU
MPaBWJIbHO TPAKTOBATh (PM3MUECKUN CMBICT UCIOJIb3YEMbIX BEJIWYUH, UX 0003HAYEHUS U €TUHUIIBI
U3MEpEHUs; HaXOIUTh (DOPMYIBI, CBS3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIHYMHY C JIPYTUMH
BEJIMYMHAMU, BBIYUCIISTH 3HaU€HUE (PU3NYECKON BETUUUHBI;

® AHAIM3UPOBATH KBAHTOBBIC SIBICHUS, UCIIONB3Ys (PHU3UUECKIE 3aKOHBI U IMOCTYIATHI: 3aKOH
COXpaHEHHUs HEPruH, 3aKOH COXPAHEHHS AJIEKTPUUYECKOTO 3apsjia, 3aKOH COXPAHEHHS MacCOBOIO
YKCclia, 3aKOHOMEPHOCTH U3TyYEHHS U MOTJIONIEHUSI CBETa aTOMOM, MIPH 3TOM pa3inyaTh CIOBECHYIO
(hOpMYIIMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKECHUE;

® pa3nuyaTh OCHOBHBIE NpPHU3HAKU IJIAHETAPHOM MOJENM aTroMmMa, HYKJIOHHOW MoJenu
aTOMHOTO SI/Ipa;

® [PUBOAUTH TMPUMEPHl TNPOSBICHUS B TMPUPOJE M MPAKTUYECKOTO HCIIOJIb30BAHUS
PaZOaKTUBHOCTH, SJIEPHBIX U TEPMOSACPHBIX PEAKIIH, CIEKTPATIbHOTO aHAN3a.

BbinyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

® UCNONBL306aMb NONYUEHHble 3HAHUS 8 NOBCEOHEBHOU HCUSHU NpU obpaujenuu ¢ npubopamu
U MexXHU4YeCcKUMU YCmpOoUCmeamu (CUemyuKx UOHUSUPYIOWUX Yacmuy, 003uUMemp), 01 COXPAHeHUs
300p08b3L U COONOOEHUS HOPM IKONOSUHECKO20 NOBEOEHUsl 8 OKpYcatouell cpeoe,

® COOMHOCUMb IHEPIUIO C8A3U AMOMHBIX s10ep ¢ 0eheKmom Maccyl;

® NpUBOOUMb NpuMepbl GIUAHUL PAOUOAKMUBHBIX USTYYEHULl HA JHCUBbLE OPSAHUIMbL,
NOHUMAMb NPUHYUN OelicmEus 003uMempa U pa3iudams yCcl08us e20 UCNOIb308AHU,

® NOHUMamb IKOAO2UYeCKUe NpobaemMbl, BO3HUKAIOWUE NPU UCNONb308AHUU AMOMHbBIX
INEKMPOCMAHYUUl, U NYMu peuleHuss dMux npoodnem, nepcnekmusbl UCHOAb308AHUS YNPABIAEMO20
mepmosdepHo2o cunmesa.

JJIeMeHThI ACTPOHOMMH

BbInyCKHUK HAYy4YUTCSH:

e yKa3piBaTh Ha3BaHUs TIaHEeT COJNHEYHOM CHUCTEMBI; pas3iinyaTh OCHOBHBIE MPU3HAKU
CYTOYHOTO BpaIleHus 3Be3HOTO Heba, ABvkenus JIynbl, CoHIIA U MJIaHET OTHOCUTENILHO 3BE3I;

® TIOHMMATDH PA3IUUUs MEXKIY TEIUOLEHTPUYECKON U T€OLEHTPUUYECKOI cucTeMaMu MHpa;

BbinyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCSH:

® YKasvleamsv obwue ceoUCMea U OMAUYUS NIAHem 3eMHOU 2PYNNbl U NIAHem-2U2aHmo8,
manvix men Conneynoti cucmemsl U OONbUIUX NIAAHEM,; NONb308AMbC KAPMOU 36e30H020 Heba npu
Hab00eHUsxX 36e30H020 HeOd;

® pasziuuams  OCHOGHbIE XAPAKMEPUCMUKU 36e30 (pasmep, uyeem, memnepamypa)
COOMHOCUMb YBem 36e30bl C ee MmemMnepamypotl;

® pasnuuams eunomesvi 0 npoucxoxcoenuu ConHeuHol cucmemul.
B pe3ynbrarte y BEITYCKHUKOB OynyT chOPMUPOBAHBI JIUYHOCHIHbBLE, PECYIAMUBHDbLE,
nosnasamenvHvle U KOMMYHUKAMUGHbIE YHUBEPcAIbHbIe YueOHbIe JeliCTBHUS.

No | dopmupyembie YV ] 10 knacc 11 knacc

1 | JInunoctHeie YV /I - MHUPOBO33pEHHUE, —  OCO3HaHHBII BBIOOD
COOTBETCTBYIOIIEE COBpEMEHHOMY | Oymyrieit mpodeccuu Kak myTh U
YPOBHIO Pa3BUTHS HAyKH, crocob peanu3anuu cOOCTBEHHBIX
3HAYUMOCTH HAyKH, TOTOBHOCTb K | dKU3HEHHBIX IJIAHOB;
Hay4YHO-TEXHUYECKOMY —  TOTOBHOCTBH OOYYaroIuXcs
TBOPYECTBY, BJIaJICHUE K TPY10BO# TIpoeccoHaTbHON
JIOCTOBEPHOU MH(pOpMAIEit 0 JIESITEIIbBHOCTU KaK K BO3MOXXHOCTHU




NEepCAOBBIX NOCTUKCHUAX U ydacTusd B pCIICHUU JIMYHBIX,

OTKPBITHAX MUPOBOI1 1 OO0IIECTBEHHBIX,
OTEYEeCTBEHHON HAYKH, roCyJapCTBEHHBIX,
3aMHTEPECOBAHHOCTH B HAYYHBIX 00IIEHAIMOHANIBHBIX TIPOOIIEM;
3HaHUSAX 00 yCTpOICTBE MUpa U

00111eCTBA;

—  TOTOBHOCTBH O0YYaroIuXcs
K TPY10BO# TIpoeccCoHaTbHON
JESITEIIbHOCTH KaK K BO3MOKHOCTH
y4acTHs B PEUICHUH JINYHBIX,
00I1eCTBEHHBIX, TOCYAAPCTBEHHBIX,
00IIeHaIMOHATILHBIX MTPOOJIEM;

MeTtanpeameTHbie — craBuTh W  (opmynupoBaTh  COOCTBEHHBIE  3aJauyd B
YV 00pa3zoBaTeNbHON AEATEIHPHOCTH U KU3HEHHBIX CUTYaIIHSIX;
—  OpraHu3oBbIBaTh 3()()EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX
IJIS TOCTHIKEHUS MOCTABJIEHHOM 1IETIH;
—  COMOCTAaBJSITh  TOJIYYCHHBIH  pe3ynbTaT  JEATEIbHOCTH C
MOCTaBJICHHOM 3apaHee MelbIo.
[To3naBarenpHBIE — HCKaTh M HAXOAWTHh OOOOIIEHHBIE CIOCOOBI peIeHus 3aaad, B
yva TOM 4HCJE, OCYLIECTBIATh Pa3BEPHYTHI MH()OPMAIMOHHBIA TOUCK H

CTaBUTh HA €TO OCHOBE HOBBIC (yUcOHBIC U TTO3HABATEILHBIE) 3a/1a4H,

— KPUTHUYECKHU OIICHMBATh W WHTEPHPETHPOBATH HH(OOPMAIHIO C
pa3HBIX TO3WIMHA, pacro3HaBaTh W (UKCUPOBATH MPOTUBOPEYHS B
UH(POPMALIMOHHBIX HCTOYHHKAX;

—  BBICTpauBaTh MHIUBUAYAIBHYIO 00pa30BaTENbHYIO TPAEKTOPHIO,
YYUTBIBasg OTPAHUYEHUSA CO CTOPOHBI APYTUX YYAaCTHHUKOB U PECYPCHBIE
OTPaHUYCHUS;

— MCHATbL W YACPKUBATH PA3HLBIC MMO3UIIUHU B MO3HaBaTeIbHOMU
NeSITETTHHOCTH.

Kommynukatususie YV ][]

Pa3BCPHYTO, JIOTUYHO M TOYHO H3JIaraTb CBOKO TOYKY 3pCHHUA C
UCTIOJIb30BaHUEM aJICKBATHBIX (YCTHBIX M MHUCHMEHHBIX) SI3BIKOBBIX
CPEJCTB;




III. Conepxanue
10 kacc:

Beenenue.®@usuka u pusudeckre MeToAbl H3YUYECHUS IPUPOAbI

®usnka — Hayka o mpuponae. dusnueckue Tema u sBieHWs. HaOmromenuwe u omucaHue
¢uznveckux siBiaeHni. Ou3nyueckuii sKkcriepuMeHT. MoienrpoBaHue BJICHUN U 00BEKTOB MPHPOIBL.
Du3NYECKUE BEIIMYMHBI U UX U3MepeHre. TOYHOCTh M MOTPEIIHOCTh U3MepeHu. MexayHapoaHas
cucreMa enuHul.dusndyeckue 3aKOHbBI U 3aKOHOMEpHOCTH. Pusuka U TexHUKa. HayuyHelii Meron
no3HaHus. Poib pusuku B GopMupoBaHNM €CTECTBEHHOHAYYHOH IPAMOTHOCTH.

Mexannuyeckue siBJIeHHUS

Mexanuueckoe JABIDKEHHE. MarepuanbHas TOYKa Kak MoJAeldb (U3UYECKOro Tela.
OTHOCUTENBHOCTh MEXaHMUYECKOro JBmxkeHus. Cucrema orcuera. Dusznueckne BEIMYHHBI,
HEOOXO/JMMBIE JUIS ONUCAHUS JBM)KEHUS W B3aMMOCBSI3b MEXIYy HHUMHU (IIyTh, IEepEMEIICHHE,
CKOpOCTb, YCKOpEHHE, BpeMs JBIKEHHUs). PaBHOMEpHOE W paBHOYCKOPEHHOE MPSMOJUHEIHOE
JBIKeHUE. PaBHOMepHOE ABMkKeHUE 1O OKpYyKHOCTH. IlepBbiil 3akoH Herorona u mnepuus.Macca
tena. IlnotHocts BemectBa. Cuima. Enwnunel cunbsl. Bropoit 3akoH Hperotona. Tpetwit 3axon
Heiotona. CpoOognoe mnaaenue Tten. Cuna TsDKeCTH. 3akoH BceMHpHOro TtsroreHus. Cua
ynpyroct. 3akoH ['yka. Bec tena. HeBecomocTh. CBsI3b MEXKIy CHUIION TSKECTH M MAcCOM Tena.
Huuamometp. PaBHopeiicTBytomas cuna. Cuna tpeHus. TpeHue ckonbkeHus. TpeHue mMOKos.
Tpenue B NpUpoJIe U TEXHUKE.

WNmnynbe. 3akoH coxpaHeHHsI UMIylbca. PeakTuBHOe nBHXeHHe. MexaHuueckas pabora.
MoutHocts. OHeprus. [loTeHimanbHas W KuHeTHueckas sHeprus. lIpeBpaieHne OmHOrO BHAA
MEXaHUUYECKOHN 3HEPIUHU B APYroil. 3aKOH COXpaHEHUs IOJHOW MEXaHUUYECKOM SHEPTUN.

VYcnoBusi paBHOBECHSI TBEPAOrO TeNla, MMEKOIIETO 3aKPEIUICHHYIO OCh JIBM)KEHHS. MOMEHT
CHJIBI.

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TeOpUum

Crpoenue BemecTBa. ATOMBI M MOJEKYJbl. TEmIOBOE MABMKEHHE aTOMOB M MOJIEKYI.
B3aunmopeiictBue (mpuTsHDKEHHE W OTTAJIKHMBaHHWE) MOJIEKYJ. TeruioBoe paBHOBecue. Temmepartypa.
CBs3b TEMIIEpaTypbl CO CKOPOCTHIO XaOTHUECKOTO JIBHKEHUS YacThll. BHyTpenHnss sHeprus. Padora
U TeIulonepeaada Kak crnocoObl M3BMEHEHUs BHYTpeHHel sHepruu Tena. KonmndyecTBo TemoThl. 3aKOoH
COXPAaHEHHsS W MPEBpallleHUs HHEPrMM B TEIUIOBBIX Ipoueccax. lcmapeHue M KOHAEHCALUs.
[lornonienne sHEpPrUM NpH HUCHAPEHUU KUIKOCTH W BBIIEICHUE €€ NpHU KOHAEHCAlUU Iapa.
Kunenue. 3aBUCHMOCTb TEMIIEpATypbl KUIIEHUS OT JaBleHUs. BiaxxHOCTh Bo3ayXa.

OCHOBBI TEPMOJAMHAMMUKH
Pabora raza npu pacmupenun. [IpeoOpazoBaHusi JHEPTUU B TEIUIOBBIX MaIllMHAX (MapoBast
TypOuHa, TBUTATEIh BHYTPEHHETO CTOPaHUs, peakTUBHBIN aBurarens). KI1/[ TermioBoi MamyHEI.
OCHOBBI 2/1eKTPOAMHAMUKH
DIeKTpUUYeCcKoe MmoJie Kak 0coObIi BUI MaTepuu. HanmpsskeHHOCTD AIEKTPUYECKOTO TOJIA.
JlelicTBHE AIEKTPUUYECKOTO MO Ha AneKTpudeckue 3apsiabl. Kongencarop. Oueprus
3JEKTPUYECKOTO MOJIS KOHIEHCATOPa.

OnexTpuueckuii TOK. VICTOUHHMKM 3JIEKTPUUYECKOTO TOKA. OJEKTpUuYecKas LEeNb U €€
cocTaBHble 4acTH. HampaBneHue W JOEHCTBHS 3IEKTPUYECKOTO TOKa. HocuTenu sneKTpudecKux
3apsaaoB B Mertauiax. Cuiia TOKa. DJEKTPUYECKOE HaNpsyKEeHUE. DJIEKTPUYECKOE CONPOTUBIICHHE
MIPOBOJHUKOB. EMHUIIBI CONPOTHBIICHNS.3aBUCUMOCTh CHJIbI TOKA OT HalpsKeHUs. 3akoH Oma Juist
ydJacTka Lenu. YpaenbHoe comporusienue. Peocrarsl.  IlocnenoBaTtenbHOE — coequHEHUE
npoBoAHuKoB. [lapamnenbHoe coeauHeHHe NPOBOJHUKOB.PaboTa 5S1IeKTpUYECKOro TMojist Io
MIEPEMELIEHUIO  JJIEKTPUUYECKUX  3apsAoB. MOIIHOCTH 3ileKTpudeckoro Toka. HarpeBanue
MPOBOJHUKOB 3JIEKTPUYECKUM TOKOM. 3akoH Jlkoyns - JleHma. DnekTprudeckue HarpeBaTelbHbIE U
ocBeTuTenbHBIE TPUOOpHL. KopoTkoe 3ambikanue. TOK B pa3MUYHBIX Cpeiax.



11 knacc:
OCHOBBI JIEKTPOAMHAMHUKH (MPOJ0JIKEHHE).
MaruauTtHoe moJie

B3anmoneiictBre TokoB. MaruuTHoe nosie Toka. MaruutHas uaaykiuda. Cuna Amnepa. Cruina
Jlopenna.

JIeKTPOMATrHUTHASI MHAYKIUS

SIBieHME DJIEKTPOMAarHUTHOM HMHAYKUMU. MarHuTHBIH IMOTOK. 3aKOH 3JIEKTPOMarHUTHON
uaaykiuu. [lpaBuno Jlenna. Camounaykuusi. UHIYKTUBHOCTh. B3aMMOCBSI3b 3JIEKTPHUYECKOTO U
MAarHUTHOTO MOJIEH. DJIEKTPOMAarHUTHOE TOJIE.

DJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHbI

CBobOonnble kojeOaHus B KoJjebaTenbHOM KOHType. Ilepmon cBOOOTHBIX SIEKTPUUYECKUX
koneOanuii. [lepeMeHHBIH DJIEKTpUUECKH TOK. ['€HepupoBaHWE DIEKTPUUECKOW DHEPTHUHU.
Tpanchopmarop. Ilepenada dreKTpUYECKOW HHEPTUU. DIIEKTPOMATHUTHBIE BONHBL (CBOMCTBa
3JEKTPOMAarHUTHBIX BOJIH. [IpuHIMnbEl paguocsssu. TeneBuaeHue.

Onrtuka
CeeToBbBI€ BOJIHBI.

CkopocTh CBETa M METOJbl €€ M3MEpPEHHUs. 3aKOHbI OTPaKEHUS W MPEJIOMJICHUS CBETA.
BonHoBble cBolicTBa cBeTa: nucnepcus, nHTepdepeHnus csera, nudpakuus csera. KorepeHTHOCTb.
[Tonepeunocts cBeTOBBIX BOJH. [lomsipuzamus ceera.

DJIeMEeHThI TEOPUH OTHOCHTEJIBbHOCTH

[TocTynatel  Teopur  OTHOCHUTENBHOCTH. [IpUHIMII ~ OTHOCHTENBHOCTHM  ODUHIITEHHA.
IToctosHCcTBO cKOpocTH cBeTa. [IpocTpaHCTBO M BpeMsi B CHEIUAIBHOW TEOPUU OTHOCHTEIHHOCTH.
PenstuBuctckas nuHamuka. CBsi3b MacChl C SHEPrUeH.

HN3nyyeHus U CIEKTPbI

Paznuunble BUABI SJIEKTPOMArHUTHBIX W3JIYYEHHUH W HX MPaKTUYECKOE MPUMEHEHHE:
CBOMCTBa U MpUMEHEHUE UH(PaAKPACHBIX, YIbTPapUOIETOBBIX U PEHTT€HOBCKUX n3nyueHuit. [llkana
3JIEKTPOMArHUTHBIX U3TyUYECHUM.

KBanrToBas pusuka

l'unore3a Ilnanka o kBanTax. Porodddexr. YpaBuenue DitHmTeiiHa s (horodddexTa.
®otonbl. ['mmore3a ne bpoilsis 0 BOJHOBBIX CBOMCTBAX 4YacTull. KoOpImycKyJISpHO-BOJHOBOM
nyanu3M. CoorHomieHue HeompeaeneHHocTu [eiizenbepra.Ctpoenne atoma. OnbiThl Pesepdopaa.
KBanrtoBsie noctynatsl bopa. Mcyckanue u norionieHue cBeta arToMoM. Jlazepsl.

Mogenu CTpO€HHS aTOMHOIO Siapa: MPOTOHHO-HEUTPOHHASI MOJENb CTPOEHUSI aTOMHOTO
anpa. SnepHsle cunbl. JledekT Maccel U SHEPrUsl CBSI3U HYKJIOHOB B siApe. SllepHas sHepreTHka.
Biusuue woHM3MpyrOLmeH paavanMyd  Ha JKHBBbIE OpraHu3Mbl. Jlo3a UM3JIyd4eHMs, 3aKOH
PaIMOAKTUBHOIO pacnaja U €ro CTaTUCTUYECKHM XapakTep. DJIEMEHTapHbIE YAaCTHULIbL: YaCTHUIbl U
aHTH4acTUIpl. DyHIaMeHTaIbHbIE B3aUMOACHCTBUS

Crpoenue BcenenHoit

Crtpoenue conmneynoit cucremsl. Cucrema «3emiist — Jlyray. Obuue ceenenus o ConHie (Bua
B TEJIECKOII, BpallleHUe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEPATypa COJIHIA U COCTOSIHUE BEIECTBA
B HEM, XMMHMUYECKUN cocTaB). McTouHuKM 3Hepruu M BHyTpeHHee cTpoeHue CosHua. dusnueckas
npupoja 3Be3n. Hama ["amaktuka (coctaB, cTpoeHue, ABMKEHUE 3Be3]T B ['alakTHKE U €€ BpallleHHe).
[IpoucxoxaeHue 1 3BOJIOLMS TATIAKTHK U 3BE3/.

IoBTOpEHHE.



IV.

TeMaTnuyeckoe NIAHKPOBaHUE

10 kacc:
Ne Paspnen KoanuecrBo KonTposbnas JlabopaTopHble
4acoB padora padoThI
1. Beenenne. ®@usuka u ¢uzndeckue 1
METOJIbl U3YUYEHHSI IPUPOIBI
2. Mexanuka 25 2 2
3. OCHOBBI MOJIEKYJIIPHO- 10 1 1
KMHETUYECKOU TEOpUH
4. OCHOBBI TEPMOJIMHAMUKHU 8 1
5. OCHOBBI JIEKTPOIMHAMUKH 24 1 1
Peseps 2 yaca
Wroro 70 yacos
KonTpoJb ypoBHsi 00y4enusi pusznku B 10 kiaacce.
Ne HaumeHoBanme Hcrounuk Koxudpuxarop Koauduxarop
pa3aesioB U TeM EI'D BIIP
1. | KonrpoabHas padora | Junaxtudeckue MaTepHuabl 1.1.1-1.1.9 2.1-2.6
Nel «Ocnogwvr ®usuka 10 xmacc / A.E.Mapon,
KUHEeMAMUKUY E.A.Mapon. — M.: U3znarenbcTBO
2. | KonTponsHas pabora | «poda», 2014 r. 1.2.1-1.5.5
No2 «Ocnoswvi Tematnueckne KOHTPOJIBHBIE H
OUHAMUKU U 30KOHbL CaMOCTOATCIIbHBIC paGOTH 1o
COXpPAHEHUs» (1)1/131/11(6 10 xmacc / O.I/I.FpOMHeBa.
3. | Kontpompnas padora | — M.: M3naTenscTso «IK3ameny, 2.1.1-2.1.17 3.1-3.7
Ne 3 «Ocnogwi 2012 .
MONEKYAPHO-
KUHemu4ecKkoul
meopuuy
4. | KontponwsHas pabota 2.2.1-2.2.11
Ne 4 «Ocnoegut
MepMOOUHAMUKUY
5. | KonrponbHas pabora | JlugakTHueckue MaTepuatbl 3.1.1-3.2.10 4.1-4.7

Ne 5 «3axonwi

NOCMOAHHO20 MOKa».

®duswmka 11 kmace / A.E.MapoH,
E.A.Mapon. — M.: 3naTtenscTBO
«dpodar, 2014.

TemaTnueckue KOHTPOJIBHBIC U
CaMOCTOSITeNIbHBIE PabOTHI MO
¢uzuke 10 xnacc / O.M.I'pomuena.
— M.: U3patenbcTBO «OK3aMEH,
2012 .

Jlaboparopuas padota Ne3 «IkcrnepuMeHTalIbHAs TpoBepKa 3akoHa [ eli-JIroccaka

Tembl 1abopaTopHbix padort B 10 ki1acce
Jlaboparopnas padota Nel «3mepenre kodhuIMeHTa TPEHUS CKOIBKEHUS
Jlaboparopnast pabota No2. «M3yueHue 3aKkoHa COXpaHEHUS MEXaHUYECKON YHEPTUNY.

Jlaboparopnast pabota Ne4. «M3meperne 3/1C 1 BHYTpEHHETO COMPOTHUBIICHUSI HICTOYHUKA TOKAY.




11 knacc:

Ne Paszpnen KoanuecrtBo | Kontpoabhas JlabopaTopHble
4acoB padora padoThI
MaruuTHO€E nosie 5
2. DJIEKTPOMArHUTHAsI MHYKIUS 7 1 1
3. DNeKTpOMarHuTHBIE KoJieOaHus U 10
BOJIHBI
4. OnTuka 15 1 2
5. KBanToBas ¢uzuka 17 2 1
6. Crpoenne BeeneHHoit 7
[ToBTOpEHME 7 1
Hroro 68 yacos
KonTpoJb ypoBHsi 00yuenusi ¢pusnkm B 11 kiaacce
Ne HaumenoBanme Hcrounuk Koauduxarop Koxuduxarop
pa3ieiioB U TeM EI'D BITP
1. KonTtponbnas padora Nel | JlugakTuueckue MaTepyabl 3.3.1-3.4.7 4.4-4.5
«dnekmpomacHumHas ®wusuka 11 kmacc /
UHOYKYUA» A.E.Mapon, E.A.MapoH. —
2. KonrponbsHaast pabora Ne2 | M.: U3narensctBo «Ipoda», 3.5.1-3.6.12 4.6-4.7
«Onmuxay 2014. 4.1-43
3. Koutponsuas padora Ne 3 | Tematuueckue KOHTPOJIBHEIE 5.1.1-5.3.6 5.1-5.4
«Keanmosas ¢uzuxay U CaMOCTOSITENIbHBIE PabOTHI
4. Konrtponbnas padora Ne | mo  ¢usuke 11 xmacc /
Ned«Ksanmosas ¢puzuxay | O-N.I'pomuesa. - M.
W3narenncTBO «DK3aMEeHY,
5. KourponbHas pa6ora Ne | 2012 1. 2.2.1-2.2.11

S«lloemopenuey

Tembl 1abopaTopHbIX padoT B 11 kiacce

JlaGoparopHas padora Nel: M3ydyeHue 31€KTpOMAarHUTHON MHIYKIIHH.
JlabopaTopnasi padora Ne2: lI3mepeHue nokasaresns NpeaoMIIEHUS CTEKIIA.
JlaGoparopuas padora Ne3: M3amepeHue JJIMHBI CBETOBOW BOJIHBI.
JlabopaTopnasi padora Ne4: «/I3yueHne TpEeKOB 3apsSKEHHBIX YACTHUID.




V. Y4eOHO-MEeTOANYECKHIT KOMILIEKC:

Juis yunrens:

1.

N

I'.A.Mskumes, b.b.byxosues, H.H.Corckwuii / [Ton pen. H.A.IlapbentbeBoii, ®uzuka. 10
kiyacc. ba3oBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM NpuiioxkeHueM). — M.: IIpocsemienue,
2017.

I'.A.Msxkumes, b.b.byxosnes, H.H.Cotckuii / Ilox pen. H.A.IlapdentbeBoit, @uznka. 11
kiacc. ba3oBeIil ypoBeHB (KOMIUIEKT € AJIEKTPOHHBIM IprioxkeHueM). — M.: [IpocBemienne,
2017.

Hunaktuueckue marepuansl Gusuka 11 knace / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipodar, 2014.

Tematuueckue KOHTPOJIBHBIE U CAMOCTOSTENbHBIE pa0oThI 10 Gu3uke 11 kmacc /
O.N.TI'pomueBa. — M.: U3narenbcTBO «IK3amen», 2012 1.

3ananus oOpa3oBaTensHOro nmoprana Pemry EI'D

COOpHUK 3aTaHUI U CaMOCTOSTENBHBIX PaboT « dusuka 10», JI.A. Kupuk, 10.1.[luk- M.:
Nnekca 2012r
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kyacc. ba3zoBblil ypoBeHb (KOMILIEKT C 3JIEKTPOHHBIM NpuiioxkeHneM). — M.: IIpocsemenue,
2017.

I'.A.Msxkumes, b.b.byxosnes, H.H.Cotckuii / Ilox pen. H.A.IlapdentbeBoii, duznka. 11
kiacc. ba3oBeIil ypoBeHB (KOMIUIEKT € JIEKTPOHHBIM IpriioxkeHueM). — M.: [IpocBemienne,
2017.

HNunaktuueckue marepuansl Gusuka 11 knace / A.E.Mapon, E.A.Mapon. — M.:
NznarenbctBo «/Ipodar, 2014.

TemaTndeckre KOHTPOJIBHBIC U CAMOCTOSATENbHBIE PaboThI 1o u3uke 11 kmacc /
O.NU.I'pomuesa. — M.: U3natenbctBo «Jx3ameny, 2012 r.

3amganus oOpaszoBarenbHOro noprana Pemry EI'D

COopHHUK 3a1aHHUI U caMOCTOSATENbHBIX padoT « @usuka 10», JI.A. Kupuk, F0.U.Jluk- M.:
Nnekca 2012r
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®duznka: KoUIeKus onbIToB. http://experiment.edu.ru/
®du3uKa: MEKTPOHHAs KOJUIeKIUs onbIToB. http://www.school.edu.ru/projects/physicexp




VI. KajenaapHo-TremMaTH4ecKoe INIAaHHPOBAHUE

10 kaace
BBenenue (1 yac)
Ne Tema KoaunyecTB Hara IIpumeyanue
0 4acoB
Beenenne. ®usznka u puznyeckne MeToAbl H3ydeHus1 npupoas! (1 yac)
1 Yro nzyuaet pusuka. Pusznveckue sBieHus. HabmoaeHus U OBITHI. 1. 1 Hexens ceHTAOPs
Mexanuka (25 yaca)
Kunemamuxa (9 uacos)
2  Mexannueckoe nsmwxkennu. CucremMa orcuera. 1 1 Henenst ceHTAOPs
3 PaBHoMepHOe nBrkeHue Tea. CKOpocTh. Y paBHEHHE PABHOMEPHOIO 1 2 Henenst CeHTAOPs
nBIkKeHud. Pemenue 3amay.
4 I'padyxu npsIMOIMHEHHOTO PABHOMEPHOTO IBIKEHMsI. Pemenue 3amau. 1
5 CKOpOCTh ITPU HEPABHOMEPHOM JIBH>KEHUU. MTHOBEHHAsI CKOPOCTh. CI10)KEHUE CKOPOCTEH. 1 3 Henmenst CeHTAOPs
6 IIpssMONMHENHOE PAaBHOYCKOPEHHOE BHYKECHHUE. 1
7 PaBHOMEpHOE NBM>XKEHME TOYKH MO OKPY>KHOCTH. 1 4 Henens ceHTIOps
8 Kunemarnka aGCoMIOTHO TBEPAOTO TeNa 1
9 Pemrenue 3agad mo teMe «KnHeMaTHKAY). 1 1 Henenst OKTAOPS
10 | KontponwsHas pabora Nel «Kunematukay. 1
Junamuxa (8 uacoe)
11 | OcHoBHOe yTBepxkaeHue Mexanuku. Cuiia. Macca. EnuHunia Macchl. 1 2 Henens OKTAOps
12 | TlepBsiii 3akoH HproTOHA. 1
13 | Bropoii 3akon HetoTona. Tperuii 3axkoH HproToHa. 1 3 Henens OKTAOps
14 [Ipunnun otHocuTenbHOCTH [anuies. 1
15 | Cuna TsKeCTH M CUjla BCEMUPHOTO TATOTEHHUS. 1 4 Henens oKTIOps
16 | Bec. HeecoMocCTb. 1
17 | Hedopmarmu u cunsl ynpyroctu. 3akoH ['yka. 1 1 Henenst HOSOPs
18 | Cunbl Tpenus. JlabopaTopuas padora Nel «M3mepenne koddduiimerTa TpeHUs CKOJIbKEHUSD) 1




3akonwsl coxpanenus é mexanuke (8 uacos)

19 | UMnynbe. 3aKOH COXpaHEHMsI UMITYJIbCA. 1 2 Hezens HOSIOps
20 | Pemenue 3a7a4 Ha 3aKOH COXPAHEHUS UMITYJIbCA. 1
21 | Mexanunueckasi paboTa ¥ MOIIHOCTb CHJIBL. 1 3 Henmenst HosIOpst
22 | Kunetnueckas YHEprus 1
23 | PabGoTa cHIIbI TSDKECTH U YIIPYTOCTH. 1 4 Hemenss HOsOpst
24 | IloTeHumanbHas SHEPrusl. 3aKOH COXPAaHEHUS] SHEPTUH B MEXaHHUKE. 1
25 | JlaboparopHas pabota Ne2. «3ydyeHne 3aKOHa COXPAHECHHS] MEXaHUYECKOM SHEPTHI. 1 1 Henens nexadpst
26 | KonrponbHas padora Ne2. «/luHaMuka. 3aKOHBI COXpAaHEHUsI B MEXAHHKE) 1
OcHOBBI MOJIEKYJIAPHO-KMHeTH4YecKkoi Teopun (10 yacos)
OcHo6bl MONEKYIAPHO-KUHEemuYecKkoi meopuu (8 uacos)
27 |OcuHoBHbIe nonoxenuss MKT. 1 2 Hemens nexadps
28 | bpoyHoBckoe nBrkeHue. Cuiibl B3aMMOACHCTBUS MOJIEKYI. 1
29 |OcHoBHOE ypaBHeHHe MKT 1 3 Henmenst nexadps
30 [Temneparypa. DHEprus TEMJIOBOTO JIBUKEHHS MOJIEKYJI. 1
31 | YpaBHEHUE COCTOSAHMS UICATIBHOTO ra3a 1 4 Henmens nexkaopst
32 | I'a30BbI€ 3aKOHBI 1
33 | JlaboparopHas pabora Ne3 «DkcnepuMeHTanpHas IpoBepka 3akoHa | eii-Jlroccakay 1 2 Henmens sHBaps
34 | KontponsHas pabora Ne3 «OcHoBel MKT» 1
B3aummnvie npeepawenun xcuoxocmeit u 2a3oe (2 uaca)
35 | Haceiennsiil nap. J[aBieHue HaCBIIEHHOTO Tapa. 1 3 Hepnens stHBaps
36 | BnaxsHocTb Bo3ayxa 1
OcHOBBI TepMOANHAMUKH (8 yacoB)
37 | Buyrpennsis sHeprusi. 1 4 Henens sHBaps
38 | PabGora B TepMOAMHAMUKE. 1
39 | KonmrdecTBO TEIJIOTH. Y paBHEHUE TEIUIOBOTO OajaHca. 1 5 Hexaens sstHBaps
40 | Pemenue 3a7a4 Ha ypaBHEHHE TEIUIOBOTO OallaHca 1
41 | IlepBbIii 3aKOH TEPMOJMHAMUKHN. BTOPOI1 3aKOH TEPMOAMHAMUKHU 1 1 Henens dheBpans
42 | lMpunuun peiictus u KI1JI TernoBeIX nBurareneil. 1 2 Henens dheBpans
43 | Pemenue 3aga4d 1o reMe «OCHOBBI TEPMOJMHAMUKN 1 3 Henens (eBpans




44 lKOHTpOJIBHaSI pabota Ne 4 Ha TeMy «OCHOBBI TEPMOJTUHAMUKI)) | 1 ‘ 4 Henens GeBpans ‘
OCHOBBI JIeKTPOAUHAMUKH (24 yaca)
Onexmpocmamuxka (10 uacos)
45 Bapsan. 3akoH coxpaHeHUs 3apsja. 1 1 Henens Mmapta
46 | 3akon Kynona. 1
47 | Dnektpuueckoe noie. Hanps>xkeHHOCTD 1 2 "Henmens MapTa
48 | Tlone ToueuHoro 3apsna, chepsl. [IpuHIIT cynepno3uiuu. 1
49 | IloTeHunabHasi SHEPruUs 3apsKEHHOro Tesna B J11 1 3 Hexens MapTa
50 | Ilorenumain. PasHOCTh MOTEHIIUATIOB. 1
51 | CBs3b MEXAY HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMATIOB. DKBUIIOTEHIIMAIbHBIC TOBEPXHOCTH | 1 4 Henens mapra
52 | Pemenue 3anay no teme «lloreHnnanbHas 3Heprusa. Pa3HOCTh OTEHIMAJIOBY 1
53 | DnektpoeMkocTh. KoHmeHcaTop. 1 1 Hepens anpens
54 | DHeprus 3apsHKEHHOTO KOHEHCAaTOpa 1
3akonwvl nocmosannozo moka (8 uacos)

55 Dnektpuyeckuit Tok. Cuia Toka 1 2 Hepnens anpens
56 | 3akon Oma st yuactka nienu. ConpoTuBlIeHHE 1
57 Dnexktpuueckue nuenu. [locienosarenbHoe U NapauieIbHOE COSTMHEHUE MPOBOTHUKOB. 1 3 Hepxens anpens
58 |Pemenue 3a1a4 Ha 3aKkoH OMa U CO€IMHEHHE MMPOBOJAHUKOB. 1
59 | Pabora ¥ MOIITHOCTE OCTOSSHHOI'O TOKA. 1 4 nenens anpens
60 | OJIC. 3akon Oma 1151 TIOJTHOM TIeTIH. 1
61 laGoparopnas padota No4. «M3mepenune 3/IC u BHyTpEeHHET0 CONPOTUBIICHUS] HICTOYHUKA TOKay. | | 1 Hepens mas
62 | KontponpHas pabora Ne 5. «3aKkoHBI TOCTOSTHHOTO TOKay. 1

AnekmpuuecKkuil mok 6 paziuunwvix cpeoax (6 uacos)
63 [DiekTpuyeckasi MPOBOAUMOCTD Pa3IMYHBIX BeliecTB. [[poBOIMMOCTH METAIIIOB. 1 2 Henensa Mas
64 [3aBMCHMOCTb CONIPOTHBIIEHUS IPOBOIHUKA OT TEMIIEPATYPHI. 1
65 [Tok B mOJympOBOAHUKAX. 1 3 genena Masg
66 [DnekTpuuecKuil TOK B BaKyyme. DJIEKTPOHHO-Ty4eBas TpyOKa. 1
67 [DNeKTpUYECKUN TOK B KUIAKOCTSIX. 3AKOH AJIEKTPOJIU3A. 1 4 Henens Mas
68 [DieKTpUYECKUH TOK B razax. HecaMocToATEeNbHBIN U CAMOCTOSATEIIBHBIN pa3psibl. 1

Pe3eps 2 yaca
HUTOI'O 70 yacoB




KanenpapHo-temaTndeckoe nianuposanue 11 kiaacc.

Ne Tema Koauuecr | laTa Ipumeuanue
BO 4aCOB
« MarnuTHoe noJjie» (5 4yacoB)

1. | B3aumoneiictBue TokoB. JIabop. pabora Nel. «HabGmroneHue aeiicTBUSI MArHUTHOTO TIOJIST HA TOK. 1 1 Henenst ceHTAOps

2. Bextop MarHuTHOM MHAYKUMH. JINHUM MarHUTHOW UHAYKIUH 1

3. | Cuna Amnepa 1 1 Henenst ceHTAOPs

4. Cuna Jlopenna 1

5. | Pemenue 3ama4 no reMe «MarauTHoe 1osey. 1 3 Henenst ceHTI0ps

«JIeKTPOMarHUTHasi HHAYKIUs» (6 4acoB)
6. SIBrieHME NEKTPOMArHUTHOW MHAYKIIUA. MarHuTHBIN MOTOK. 1 3 genens
3aKOH JIEKTPOMATrHUTHON MHAYKIIMH. CEHTSIOps

7. Hanpasnenue nnayknmonnoro toka. [Ipasuio Jlenna. 1 4 yenens

8. Camounnykuusi. UHIyKTUBHOCT®D. 1 CEHTAOPS

0. Jlaboparopnast pabota Ne2. «3y4ueHue sBIEHUS dJIEKTPOMArHUTHOW UHIYKITAN. 1 1 Henenst OKTAOPS

10. | DnekTpoMarHuTHOE MoJIe€. 1

11. | KonTponbHas padora Nel. «MarHuTHoe mojie. IIeKTPOMarHuTHAS MHITYKITHS». 1 2 Henens OKTAOps

«DJIeKTPOMarHuTHbIE Kojie0anus» (9 4acoB)

12. | CBOOO/IHBIE U BBIHYX/IEHHBIE JIEKTPOMAarHUTHbIE KOJIEOaHMUS. 1 2 Hegenst OKTAOpS
13. | KoneGarenbubiii KOHTYD. [IpeBparieHne sHEpruu Mpu JIEKTPOMAarHUTHBIX KOJICOaHUSIX. 1 3 Henens OKTAOps
14. | IlepemeHHBII IIEKTPUUECKHI TOK. 1
15. | AkTuBHOE conpoTuBIIeHHE. J[eMCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HAMPSHKCHUS 1 4 Henens OKTIOps
16. KonpgeHncarop B 1ienu nepeMeHHOro TOKaA. 1
17. Karymika MHIyKTUBHOCTH B 1IeNU EPEMEHHOTO TOKa 1 1 Henenst HOSIOPs
18. | ITpon3BoacTBO, Mepeaada U UCIOIb30BaHUE AJIEKTPUUECKON SHEPTUU 1
20. Pemenue 3amad mo reme «JIEKTPOMarHUTHBIE KOJICOAHU S 1 2 Henenst Hosops
21. | Pemenue 3a1a4 1o TeMe «DJIEKTPOMArHUTHBIC KOIeOaHUs» 1




«JIeKTPOMArHUTHBIE BOJHBD) (2 yaca)

22. | DKcriepuMEeHTalIbHOE OOHAPYKEHHE DIIEKTPOMArHUTHBIX BOJIH. 1 3 Henens HOSIOPS
23. [Tpuninel pagunocssasu. [lonsarue o teneBuaeHnn. Pa3putue cpeacTs CBs3U 1
«['eomeTpuueckasi onTuka» (8 yacos)

24. Cxopocts cBeta. [Ipunnun ['oiireHc. 3akOH OTpaKeHUs CBETA. 1 4 "enenst HOAOPA
25. | 3akon npenomieHus ceera. [lonHoe oTpaxkenue 1

26. Pemenue 3aga4 Ha 3aKOHBI OTPAXKEHUS M TPEJTOMIICHUS CBETA. 1 1 Henenst nexadps
27. | JJaboparopnas pabota Ne3 «/3MepeHue mokaszaTesns IpeIoOMICHUS CTEKIIa» 1

28. | Jlunzbl. [ToctpoeHne n3o0paskeHusl B TMH3AX. 1 2 Hezens nexadps
29. dopmysia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI 1

30. | Jlabop. pabota Ned «Onpenenenne onTuueckoil CHitbl POKYCHOTO PacCTOSHUS COOUPAIOIICH JTMH3bDY 1 3 Hepnens gexaops
31. Pemenue 3agau no reme «I'eoMeTpruueckas ONTHKA 1

«BoJsiHoBasi onTHKa» (7 4acoB)

32. Hucnepcus cera 1 4 nenens nexkadps
33. | UuTepdepenmus ceera 1

34. | Hudpaxus ceeta. JudpakinmonHas pemerka 1 2 Hepens siHBaps
35. | JlabopatopHas paborta NeS «3mepeHne IIuHbI CBETOBOM BOJIHBI 1

36. | Pemenue 3agau no teme «BonHOBas onTHKaY 1 3 Hepnens ssHBaps
37. Pemrenue 3agad mo reMe «BoJIHOBasA ONTHKA» 1

38. | KonrponpHas pabora o teme «OnTuka» 1 4 Henens siHBaps

«H3nydyenue u cnekTpou» (3 yaca)
39. | Bunb! usnydyenuil. ictounuku cBera. 1 4 nenens ssHBaps
40 Bunel ciektpoB. CrieKTpaibHBIN aHAJIN3. 1 1 Hexens QeBpans
41. | JlJaboparopnas pabota No6 «HabmroieHre CIIONIHOTO U TUHEHYATOTO CIICKTPaY 1
KBanToBas ¢pusnka (11 yacoB)

42. | ®oroaddext. Teopus potorddexra. 1 2 menens Gespans
43. | Pemenwne 3amga4 o teme «DotodGhexT 1

44. | Pemenue 3a1a4 no treme «DoTordphexT» 1 3 Henens eBpanst
45. | Crpoenue aroma. OnbiTel Pesepdopra. 1

46. | Ilocrymnarsl bopa. 1 4 nenens erpas




47. | Pemenue 3ama4 no reme «AToMHas puU3nKay 1
48. OTKpBITHE pAAMOAKTUBHOCTU. Bubl u3nydeHnii. PanqyroakTuBHBIE PEBpAICHUS. 1 1 Henens mapta
49. | 3akoH paanoakTUBHOTO pacnaja. [lepuoxa nonypacnana 1
50. | Crpoenue sigpa. SnepHble CUIbl. DHEPTHUsl CBSI3U B sIpE. 1 2 "Hezena MapTa
51. | Snepubie peakiuu. Jlenenue ypana. [{enubie peakuuu. 1
52. Pemenue 3aga4 Ha 3aKOH paIMOAKTUBHOTO PACIIA/ia U SIICPHBIE PEAKIIUH. 1 3 Henenst MapTa
«ActpoHomus» (3 4acoB)

53 ConHeuHas cucTeMa. 3aKOHbI IBUYKEHUS IJIAHET 1 3 Hepxens MapTa
54 Comnuie 1 4 Henens Mapra
55 MiieuHbIl TyTh 1

Pa3nen «O0o0marmee nopropenue» (13 yacon)
56 KunemaTtuka maTepuanbHON TOUKH. 1 1 Hepens anpens
57 JlnHamuka MaTepuaIbHONW TOYKH. 1
58 3aKOHbBI COXPAHEHHUS 1 2 Henensl anpens
59 JlnHamMuKka nNepuoANYEeCKOro IBUKEHUS 1
60 PengaruBucTckas MexaHHKa 1 3 Hepxens anpens
61 Craruka 1
62 MonekyIsapHO-KMHETHYECKasl TEOPUS UICATBHOTO Ta3a. 1 4 Henens anpens
63 TepMoauHamuka 1
64 Kunkocts u nap 1 1 Henens mas
65 TBepnoe Teno 1
66 MexaHnyeckue U 3ByKOBBIE BOJIHBI. 3aJ]aul B TETPAIU 1 2 "Hezensa Mas
67 Cuiibl 3JIEKTPOMArHUTHOTO B3aUMOICCTBUSI HEMTOABUKHBIX 3apsiIOB. 1
68 DHeprusi 3JIEKTPOMArHUTHOTO B3aMMOJEHCTBUS HEMOIBH>KHBIX 3apsI0B. 1 3 genena Masg

HToro 68 yacos
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