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PABOYASI IIPOTPAMMA
yaebnoro npeamera «PDH3HKA»
yposens oopazosanns: 10-11 knaces!

Ypogens u3yuenus y4e0Horo npeamera: GazoBbIH
Cpok peajin3alHH IporpaMmbl: 2020-2023 yu.roa

Koau4ecTBO 4acoB 1o yyednomy miany:

10 xnacce: 70 y/rom, 2 4/HeeIo

11 knace: 68 4/roj, 2 4/HeAemo

YMK:

IS Msixumes, .5 .Byxosnes, H.H.Corckuit / IToa pen. H.A Ilapdenrsesoii, Pusuka. 10
kinacc. bazossli ypoBeHb (KOMILIEKT € 3JICKTPOHHEIM npunoxennem). — M.: Ilpocsemenve,
2017.

I".51.Msixumes, B.5.Byxosues, H.H.Corckuit / Tlox pea. H.A.ITapdenTsesoit, Pusuka. 11
knacce. ba3oBeiil ypoBeHb (KOMILIEKT C JJIEKTPOHHBIM npuioxkenreM). — M.: Ilpocserienune,
2017.

I[laramusa A.B., PaGoune nporpammsl, Dusnka, 10-11 xraccsl — M.: TTpocseuenue, 2017.
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PE3YJIbTATBI OCHOBEHMUS KYPCA

BbINyCKHUK HAYYHUTCH:

e coOmrofaTh mpaBWia OE30MAaCHOCTH W OXpaHbl Tpyda mpu paboTe c
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (PM3MUECKUX TEPMHUHOB: (U3HUECKOE TEJO,
busnueckoe gBieHue, pU3ndecKas BeIMUYNHA, €IUHULIBI U3MEPEHUS,;

® pacno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXHO PEUIUTh MPU OMOIIU
buznyecKkux  METOJOB; aHAIM3UPOBATh  OTACIbHBIC  OTallbl  MPOBEIACHHUS
VCCJIEIOBAHUI U HHTEPIIPETUPOBATH PE3YJILTATHI HAOIIOACHHUI U ONIBITOB;

® CTaBUTh OMNbITBI IO HCCIENOBAHUIO (PU3UUECKUX SIBICHUN WIH
¢usznyeckux CBOWCTB Ted 0€3 MCIOIb30BaHUS MPAMBIX HU3MEPEHUH; IPU 3TOM
dbopmynupoBaTh podiieMy/3a1auy yueOHOro 3KCIEpUMEHTA; COOMPaTh YCTAaHOBKY
U3 MPEI0KEHHOT0 000PYAOBaHUS; TPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOIBI.

[Ipumeuanue. Ilpu mnpoBeneHun wuccienoBaHUd (UIUUECKUX SBICHHM
U3MEpPUTENIbHBIE MPUOOPHl HUCHOJIB3YIOTCS JIMIIb KakK JaTYUKUd HM3MEpPEHUs
¢u3nyecKux BENMYMH. 3alMCH MOKa3aHUN NPSIMbBIX U3MEPEHUI B 3TOM Cllyyae He
TpeOyeTcs.

® [IOHMMATb POJIb KCIEPUMEHTA B MOTYYEHUH HAy4YHOUH HH(popManuy;

® [POBOJUTH TMpsIMble HU3MEpeHUsi (U3MYECKUX BEJIMYMH: BpeMs,
paccrosiHue, Macca Tena, o0ObeM, cujla, TeMIleparypa, aTMoc(epHoe NaBJeHHE,
BJIQXKHOCTb BO3]lyXa, HAINPsHDKEHHUE, CUJIa TOKa; IPU 3TOM BBIOMPATH ONTHUMAIbHBIN
croco0 M3MepeHUs U UCIO0JIb30BaTh MPOCTEHIINE METOIbl OLICHKH MOTPEIIHOCTEH
VU3MEpPECHUM.

® [IPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHUI: MpPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢ukcupoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYUH B
BUJIE Ta0OnuIl U rpauKoB, AeNaTh BBIBOBI IO pe3yJibTaTaM MCCIEA0BAHNUS;

® IIPOBOAUTH KOCBEHHBbIE H3MEpPEHUS (PU3WYECKUX BEJIUYUH: MPH
BBINIOJIHEHUA M3MEPEHUN coOupaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys
MPEJIOKEHHOW MHCTPYKIUHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBAThH
MOJIyYeHHbBIE PE3YJIBTATHI C YUYETOM 33JJaHHON TOYHOCTU U3MEPEHHUIA;

® AHAIM3UPOBATh CUTYallUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa,
y3HaBaThb B HHUX TMPOSBICHUE M3YyUYEHHBIX (UINYECKUX SBJICHUH WU
3aKOHOMEPHOCTEHN 1 MPUMEHATh UMEIOIINECS 3HaHUS ISl UX 0ObSICHEHUS;

® MOHMMATh TPUHIUMBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, YCIOBUS UX O€30MMACHOTO HCIOIb30BaHUs B TIOBCETHEBHOM KU3HU;



® UCIIOJB30BaTh IPU BBINOJIHEHUM YYEOHBIX 33Ja4 HAYYHO-NOIYJISIPHYIO
JUTEPATYpy O (UBHUECKUX SIBJICHUSAX, CIPABOYHbIE MaTepUalbl, PECYpChl
HNuTepHer.

BbinyCKHMK MOJYYUT BO3MOKHOCTh HAYYHUThCS:

® OCO3HaBaTh IIEHHOCTb HAYYHBIX HCCICAOBaHUN, pOIb (PU3UKH B
pacUIMpeHUH TPEJCTaBICHUN 00 OKpY)KaloIIeM MHUpPE M €€ BKJaJ B YyJy4llleHUE
KAueCTBa KU3HU;

® LCIOJb30BaTh MPHUEMBI MOCTPOCHUS (PUINYECKUX MOjeNied, TMOoHuCKa U
(bOopMyITUPOBKH J0KA3aTENbCTB BBHIABUHYTHIX THIOTE3 M TEOPETUUYECKUX BHIBOJOB
Ha OCHOBE 3MITUPUYECKH YCTAHOBICHHBIX (DAKTOB;

® CpaBHHUBATh TOUHOCTh U3MEPEHUS (PU3NUECKUX BEIUYUH MO BETUYMHE UX
OTHOCUTEIBHON IMOTPEIIHOCTH IPU ITPOBEACHNUH MPSMBIX H3MEPEHUM;

® CaMOCTOSITEJIBHO NPOBOAUTh KOCBEHHBIE HM3MEPEHUS M HCCIEIOBaHUS
(U3MYECKUX BEIUWYMH C MCIOJb30BAaHUEM pA3JIMYHBIX CIOCOOOB H3MEPEHHS
(u3MYEeCKUX BEIWYMH, BBIOMpATh CPEACTBA M3MEPEHHS C YYETOM HEOOXOIUMOI
TOYHOCTH H3MEPEHUN, 0OOCHOBBIBATH BBIOOP CIOCOOa M3MEPEHMs], aleKBAaTHOI'O
IIOCTABJICHHOW 3aJaye, IPOBOJHUTH OLEHKY JIOCTOBEPHOCTH IOJYYEHHBIX
pe3yIbTaTOB;

® BOCIPUHUMATh HHPOpMAIUIO (U3NYECKOTO COACpPKAHUS B HAy4HO-
NOMYJISIPHOM JIUTEpaType W CPEACTBAX MacCOBOM HMHGPOPMALMH, KPUTHYECKU
OLICHMBATh MOJYYEHHYI0 HH(POPMALIMIO, aHATTM3UPYs €€ COJIepKaHUe U TaHHbIE 00
MCTOYHUKE HH(POPMAIINH;

e co3JaBaTb COOCTBEHHbIE IHCbMEHHBIE U YCTHbIE COOOIIEHHS O
(Gu3MUeCKUX SBIICHUSAX HA OCHOBE HECKOJBKHX HMCTOYHUKOB HH(OpManuu,
COMPOBOXK/IaTh BBICTYIJIEHUE MPE3EHTAINEH, yUUTbIBass OCOOEHHOCTH ayIUTOPHUH
CBEPCTHUKOB.

MexaHu4ecKkue siBJCHUSA

BbInyCKHMK HAYYHTCH:

® DACNO3HAaBATb MEXAaHWYECKUE SBJIIEHUS U OOBSICHATH HAa OCHOBE
UMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHS TPOTEKAHUS ITHUX
SBJICHUI: paBHOMEPHOE MW HEPABHOMEPHOE JBHWXKEHHE, pAaBHOMEpPHOE U
PAaBHOYCKOPEHHOE MPSMOJIMHEIHOE JBM)KEHHE, OTHOCUTEIBHOCTh MEXAaHUYECKOTO
JBUKEHHUSA, CBOOOJHOE MaJEHUE TeJ, PAaBHOMEPHOE ABUKEHHUE IO OKPYKHOCTH,
WHEPLMS, B3aUMOJICHCTBHE TEJI, PEAKTUBHOE [BH)KEHHE, Iepeaada aBJICHUS
TBEPJABIMH TEJAMH, JKUJKOCTSAMH U Ta3aMu, aTMOC(EpHOE IaBJICHHUE, IJIaBaHUE
T€J, PABHOBECUE TBEPABIX TEJ, HMEIOIIMX 3aKPEIUIEHHYI0 OCh BpAILEHUS,
KoJiebaTenbHOe JBIKEHHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® ONUCHIBATH H3YyYEHHBIE CBOWCTBA TE€JI M MEXaHUYECKHE SIBJICHUA,



UCTIONB3YS (DU3MUECKHE BEIUYUHBL MyTh, MEPEMELICHHE, CKOPOCTh, YCKOPEHUE,
nepuoJl 00pallleHus, Macca Tenla, TUIOTHOCTh BEIEeCTBa, CHila (Cujla TSXKECTH, CHUila
YyOPYroCTH, CUja TPEHHUs), AaBJICHUE, UMIYJbC Tejla, KUHETHYECKas HSHEprus,
NOTEeHIMAIbHAS YHEPrusi, MeXaHn4eckas padbora, MexaHudeckass MOImHocTh, KITJ]
IIPU COBEPIIEHUH PAOOTHI C UCIOJB30BAHUEM MPOCTOTO MEXaHU3Ma, CUjla TPEHUS,
aMIUIUTy/la, TEpPHOJ W 4YacToTa KojeOaHWM, IMHA BOJHBI U CKOpPOCTH €€
pacmipoCTpaHEHHs; MPH OMUCAHUU MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICH
UCTIONIb3YEMBIX BEJIMYMH, UX OO03HAUCHHS W EIUHUIBI WU3MEPEHUs, HaXOIUTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU, BBIUUCIIATH 3HaUYeHUE (DU3NUECKOIN BEIMYUHBI;

® AHAIM3UPOBATH CBOWMCTBA TEJ, MEXAHWYECKHUE SBICHHUS M IPOLECCHI,
UCIIOJNIb3Ysl (PU3UUECKUE 3aKOHBI: 3aKOH COXPAHEHMS YHEPTUH, 3aKOH BCEMHPHOTO
TATOTEHUs, MNPUHLMII CYNEPHO3ULIMU CUJl (HaXOXKJACHHE PaBHOJEHCTBYIOLIEH
cuisbl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs MMITYJbca, 3aKOH ['yka,
3akoH [lackamsa, 3akoH Apxumena; Tpud 3TOM pa3iivnyaTh CIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

® pasznuyaTh OCHOBHBIC TPU3HAKKA M3YyUYEHHBIX (U3UUECKUX MOJIeTeH:
MaTepHuabHas TOUKa, MHEPIUAIbHAs CUCTEMA OTCYETA;

e pemiath 3aJadyd, HMCHOJb3Yyd (PU3MUYECKHE 3aKOHbI (3aKOH COXpaHEHUs
DHEPIUU, 3aKOH BCEMUPHOI'O TATOTECHUs, NpUHUMN cyneprno3uuuu cui, I, II u III
3akOHbl HBbIOTOHA, 3aKOH COXpaHEHWs HMMITYyJibca, 3aKOH ['yka, 3akoH Ilackauns,
3aKkoH Apxumesna) U (GOPMYyJbl, CBS3bIBaIONME (U3HUYECKUE BEIMYUHBI (IIyTh,
CKOPOCTb, YCKOpEHHME, Macca Tena, IJIOTHOCTh BEIIECTBA, CuUia, JaBJIEHUE,
UMITYJIbC TeJla, KUHETHYECKasi YHEeprus, NMOTEHIMAIbHAS DHEPrusi, MEXaHU4ecKas
pabora, MexaHudeckas MourHocTb, KII/[ mpocroro MexaHusma, cuiia TpEeHUs
CKOJIBKEHUS, KOIPPUIIMEHT TpEeHUs, aMIUTUTY/1a, TIEPUOJ] U YacTOoTa KoJieOaHuH,
JUIMHA BOJIHBI U CKOPOCTb €€ pPaclpOCTPaHEHHs): Ha OCHOBE aHaju3a YCJIOBHS
3aJlayy 3alKChIBaTh KPATKOE YCJIOBHE, BBIACIATh (M3HUUECKUE BEIMYMHBI, 3aKOHbI
u GopMyJIbl, HEOOXOAUMBIC ISl €€ PEIICHHs, MPOBOJUTh PACUYEThl U OIICHUBATh
peanbHOCTh MOJTYYEHHOTO 3HaYeHUs (PU3UUECKON BEIIUYUHBI.

BbINnyCKHMK MOJYYUT BO3MOKHOCTh HAYUYUTHCS:

® LCNONB3068AMb 3HAHUSL O MEXAHUYECKUX SBIeHUAX 8 NOBCEOHEBHOU HCUHU
0131 obecneuenuss 6e30nacHoCmuy npu obpawjeHuu ¢ npudoOpPamu U MexHUYecKUMU
yempoticmeamu, 071l COXPAHEHUsl 300P08bs U COONIO0EHUSI HOPM IKONO0SULECKO20
noseoeHuss 8 OKpydcarowel cpede;, NPUBOOUMb HNPUMEPLL  NPAKMUYLECKO2O
UCNONBL308AHUSL (PUBUYECKUX 3HAHUL O MEXAHUYEeCKUX ABNeHUIX U @OUIUYeCKUX
3aKOHAX, NpUMepbl UCNOIb30BAHUSL B0300HOBIAEMbIX UCMOYHUKOE IHEPIUU,
9KON02UYECKUX NOCAeOCMBUL UCCTIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziudams cpaHuybl NPUMeEHUMOCHU d)u3uquKux 3dKOHOB8, NOHUMANb



gceobwull  xapakmep  QYHOAMEHMANbHBLIX  3AKOHO8  (3AKOH  COXPAHEHUs
MEXaHU4ecKol OSHepeuu, 3aKOH COXPAHEHUs UMNYIbCd, 3aKOH 6CEMUPHO20
MsA20MeHUs]) U 02PAHUYEHHOCTb UCNOTIb308AHUSL YACMHBIX 3aKOH08 (3akoH [Yka,
Apxumeoa u op.);

® HAXO0UMb A0EeK8AMHYIO NPeOlONHCEHHOU 3adade GuU3UYecKyr0 MOoOeb,
paspewiams npodiemMy Kak HA OCHO8e UMEIOWUXCA 3HAHUL N0 MeXaHuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKo2o annapama, maxk u npu NOMOWU Memooo8
OYEeHKU.

TenioBble ABJICHUSA

BbINyCKHUK HAYYHUTCH:

® pacmo3HaBaTh TEIIOBBIC SIBICHUS U OOBACHITH HA 0a3e WMEIOIIUXCS
3HAHWN OCHOBHBIC CBOWCTBA WMJIM YCJIOBHS MPOTEKAHUS dTUX SBICHUN: Tuddy3us,
U3MEHEeHHEe 00beMa Tell MPU HarpeBaHUU (OXJIAXKICHUH), OOJIbIIas CKUMAEMOCTh
ra3oB, Majasi C)KUMAeMOCTh KHUIKOCTEH M TBEPABIX TEJ;, TEIIOBOE PaBHOBECHE,
UCTIapeHue, KOHJACHCAIus, TUIaBJICHUE, KPUCTAUIM3aIus, KHUIEHHUE, BIAKHOCTDH
BO3JlyXa, pa3lIMyHbIe CHOCOOBI TeIUIonepenayu (TErIoNpPOBOIHOCTh, KOHBEKITHS,
W3ITydCHHUE), arperaTHple COCTOSHHUS BEIISCTBA, TOIJIONIEHUE DSHEPTHUH IPHU
WCTIAPEHUH J>KUJIKOCTH W BBIJICJICHUE €€ TP KOHJCHCAIMH Tapa, 3aBUCHMOCTh
TEeMITepaTyphbl KATICHUS OT JaBJICHMS;

® ONUCHIBATh M3YYCHHBIC CBOMCTBA TEJN M TEIUJIOBBIC SIBJICHUS, HCIIONb3YS
bu3nuecKkue  BEMYMHBI:  KOJMYECTBO  TEIUIOTHI, BHYTPEHHSSI  DHEprus,
TEeMIlepaTypa, yaelbHas TeTIOEMKOCTh BEIIECTBA, YJeIbHAs TEIJIOTA TJIABJICHUS,
yAelbHas TEeIJIoTa IMapoo0pa3oBaHus, yHeldbHAs TEIIOTa CropaHus TOTUIHNBA,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0003HaYEHUS U €UHUIBI U3MEPEHUS, HAXOAUTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO
bU3MYeCKyl0 BEIUYMHY C JPYTUMU BEIWYMHAMH, BBIYUCISTH 3HAYCHUE
(U3UYECKON BEITMYMHBL;

® aHANM3UPOBATHh CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS W  MPOIECCHI,
WCITOJIB3Yysl OCHOBHBIC ITOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYCHHS O CTPOSHUU
BEIIIECTBA U 3aKOH COXPAHCHUS YHEPTHH;

® pas3nuyaTh OCHOBHBIE TIPU3HAKH W3YyYEHHBIX (PU3NYECKUX MOJENeH
CTPOEHUS Ta30B, KUIKOCTEH U TBEPJbIX TE,

® MPUBOAWTH MPUMEPHI MPAKTHYECCKOTO HCIOJIB30BAHUSA  (PU3HUSCKHUX
3HAHHWH O TETUIOBBIX SIBJICHUSX;

e pemath 3a7add, HMCIOJB3Yysl 3aKOH COXpPAHEHWS HSHEPTUU B TEIJIOBBIX
npoiieccax U GOpMyIbl, CBA3BIBAIONIME (U3UYECKUE BEIUYUHBI (KOJIMYECTBO
TEIJIOTHI, TeMIEepaTypa, yAelbHas TEIUIOEMKOCTh BEIECTBAa, yJelbHas TEIIoTa
TUTaBJICHUS, YICNbHAS TEIUIOTa MapooOpa3oBaHMs, YIeibHAs TEIUIOTA CrOpaHHs



TOTUTMBA, KOA(PPHUITMEHT MOJE3HOTO ACHCTBUS TETUIOBOTO JBUTATEINS): HA OCHOBE
aHaiM3a yCJIOBMS 3aJadyM 3alldChIBaTh KPATKOE YCIOBUE, BBIACIATH (U3UUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOAMMBIEC ISl €€ PELICHHUs, MPOBOIUTH
pacyeTsl M OILICHUBATh pPEATbHOCTh IOJYYEHHOTO 3HAa4YeHUs (PU3MUECKOU
BEITUYMHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® LCNONB306AMb 3HAHUSL O MENN0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUHU O
obecneuenusi 6e30nNACHOCMU NpU 0OpawleHuU ¢ nNpubopamu U MmexHUu4YecKUMu
yempoucmeamu, Ol COXPAHeHUsl 300p08bsi U COONOOEHUs. HOPM IKON02UYECKO20
nogedeHus 6 OKpyxcawoweu cpede;, NPUBOOUMb NPUMEPbL  IKON02UUECKUX
nociredcmeuil  pabomvl  O0gueameneli  GHYMPEHHe20 C20paHus, Mmenjaiogvlx U
2UOPOINEKMPOCMAHYULL,

® paziuuams SpaHuybl NPUMEHUMOCU QU3UYECKUX 3aKOHO08, NOHUMAMb
6ceobwull xapakmep ()YyHOAMEHMANbHBIX PU3ULECKUX 3AKOHO8 (3AKOH COXPAHEHUS
SHepeUuUu 8 MeNJ0BbIX NPOYeccax) U O0SPaHUYEeHHOCHb UCNOb308AHUS YACHHBIX
3AKOHO8;

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Qu3UYecKyro MOoOeb,
paspeuiams npooIeMy Kak Ha 0CHO8e UMEIOWUXCSL 3HAHULU O MEeNJI08bIX ABIEHUAX C
UCNONIL30BAHUEM MAMEMAMUYecKo2o0 annapama, maxk u npu NOMOWU Memooo8
OYEeHKU.

DJIeKTpUYecKre U MATHUTHbBIE SIBJIEHUS

BbinyCKHUK HAYYUTCH:

® pacmo3HaBaTh »JJICKTPOMATHUTHBIC SBJICHUS W OOBSCHATHP HAa OCHOBE
UMCIOINXCS 3HAHWH OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TPOTCKAHUS DJTHUX
SBJICHUM: JIEKTPU3ALNS TEJ, B3aUMOJAECHUCTBUE 3aPSIA0B, JIEKTPUUECKAN TOK U €ro
nercTBus (TEIUIOBOE, XHMMHUYECKOe, MarHuTHOE), B3aWMOJICHCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAS UHIYKIUS, JEHCTBUE MAarHUTHOTO TOJISl HA IPOBOJIHUK C TOKOM
U Ha JBIKYIIYIOCS 3apsDKCHHYIO YacTHILy, JACHCTBHE JJIGKTPUUYECKOTO TOJISI Ha
3apsHKEHHYI0  YacTHILy,  JJICKTPOMarHWUTHBIE  BOJHBI,  TPSIMOJIMHEHHOE
pacnpocTpaHEeHUE CBETa, OTPAKEHUE U MPETOMIICHHE CBETA, TUCIIEPCHUS CBETA.

® COCTaBJIATH CXEMBI JJIEKTPUYCCKHUX IIEMeld ¢ TIOCICA0BATeIbHBIM |
napayieIbHbIM COCAMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JJICKTPUUYECKHX IeTneil (MCTOYHWUK TOKa, KIII04Y, PE3UCTOp, PEOCTar,
JaMIT0YKa, aMIIepPMETP, BOJIBTMETD).

® HCIIOJIB30BaTh ONTHYECKHUE CXEMBI IS IOCTPOCHUS H300paKCHUN B
IJIOCKOM 3€pKajie U COOMparoIien TMH3e.

® ONUCHIBATH HM3YYCHHBIC CBOMCTBA TEJ W DJIEKTPOMArHUTHBIC SIBJICHUS,
UCTIONIB3Ysl  (PU3MYECKHE BEIWYUHBI: DJICKTPUUYCCKUN 3apsl, CHJIa TOKa,
ANEKTPUUECKOE  HaIPSKEHUE, DIEKTPUYECKOE  COMPOTUBJIEHHUE,  YAECIbHOE



CONPOTHBIIEHUE BEIECTBA, pabOoTa »AIEKTPUUYECKOTO TMOJIsI, MOIIHOCTh TOKa,
(GOKyCHOE paccTOSHUE W ONTHYECKAs CHJIA JTUH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJWHA BOJHBI M 4YacTOTa CBETa; MpPH ONHCAHUM BEPHO TPaKTOBATh
(GuU3MYECKUH CMBICT HCIOJIB3YEMBIX BEIMYWH, MX OOO3HAYCHUS W CIMHUIIBI
WU3MEPCHUS;, HaXOAUTh (HOPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO0 BEITHMUHUHY
C IPYTUMH BEJIMYNHAMU.

® AHAIM3UPOBATH CBOWMCTBA TEJ, DJIIEKTPOMArHUTHBIC SBJICHUS M MPOIIECCHI,
UCTIONB3YS (DU3MYECKHE 3aKOHBI: 3aKOH COXPaHCHHs JJIEKTPUYECKOTO 3apsja,
3akoH OMa miig y4yacTka uenu, 3akoH [[xoyns-JIeHna, 3aKoH TPSIMOJIMHEMHOTO
pacipoCTpaHeHUs CBETa, 3aKOH OTPAKCHHS CBETA, 3aKOH MPEJIOMIICHHSI CBETA; TIPU
3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHAa W €ro MaTeMaTH4eCKOoe
BEIPQKCHHE.

® MPUBOAWTH TMPUMEPHI TMPAKTHYECKOTO HCIIONB30BAHUA (HU3HMICCKUX
3HAHHUM O AJIEKTPOMATrHUTHBIX SIBICHUSX

® pemiaTh 3a7a4M, UCTIOIb3Ys (Pu3nyeckue 3akoHbl (3akoH Oma i y4acTka
uenu, 3akoH Jlxoying-JIeHna, 3aKOH MPSIMOJIMHEMHOTO PacHpOCTPAHEHUSI CBETA,
3aKOH OTPA)XEHUS CBETA, 3aKOH IMPEJIOMJIEHUSI CBETa) U (OPMYJIbl, CBSI3bIBAIOIINE
¢dusznyeckne BEIMUMHBI (CHJa TOKA, JCKTPUUYECKOE HAMPSIKEHHUE, dJICKTPUUECKOE
COIIPOTUBIICHUE, YJEJIbHOE CONPOTHBIICHUE BEIIECTBA, paboTa AJIEKTPUUYECKOTO
MOJIS, MOIHOCTh TOKa, (POKYCHOE pACCTOSIHHE M ONTHYecKash Cujla JIUH3HI,
CKOPOCTh DJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, (HDOPMYJIBI
pacdera 3JIEKTPUYECKOTO COMPOTHUBIICHUS MPHUTIOCIIEI0OBATEILHOMUIAPAIIICIBHOM
COCIMHEHUH TPOBOJHMKOB): Ha OCHOBE aHANIM3a YCIOBHS 3a/laddl 3alllChIBATh
KpaTKOe YCIIOBHE, BBIICTATh (U3MYECCKUE BEIMYWHBI, 3aKOHBI W (POPMYIIHI,
HEOOXOJMMBbIC NJIsl €€ PEIICHHUs, MPOBOJUTH PAcueThl M OLIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3HUECKOU BEIIMYUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® UCNnoBL308aMb 3HAHUS 00 2IEKMPOMASHUMHBIX A8NEHUAX 8 NOBCEOHEBHOLl
JHCU3HU OJs1 obecnedeHus Oe3onacHocmu npu oopawjeHuu ¢ npubopamu u
MeXHU4eCKUMU YCMpoOUCmeamu, 01 COXPAHeHUs. 300p08bs U COONI0OeHUsT HOPM
9KOJIO2UHECK020 NOBeOeHUsl 8 OKPYIcalowell cpede, NPpUeoOUums npumepsl GIUSHUS
INEKMPOMASHUMHBIX USLYYEHUL HA HCUBbIE OP2AHUIMYI,

® paziuuams 2paruybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb
eceobwuti  xapakmep  (QYHOAMEHMANbHLIX  3AKOHOB8  (3AKOH  COXPAHEeHUs.
INEKMPULECKO20 3apsoa) U 02PAHUYEHHOCMb UCHOIb308AHUS YACTIHBIX 3AKOHO8
(3axon Oma ons yuacmka yenu, 3akou [ocoynsa-Jlenya u op.);

® UCNONBL308AMb NpUEMbl NOCMPOEHUS (DU3ULECKUX Mooelel, NOUcKa u
DOopMYIUPOBKU  00KA3AMENLCME  BbIOBUHYMBIX —2UNOMe3 U  MeopemudecKux
86160008 HA OCHOBE IMNUPUYECKU YCTNAHOBNIeHHBIX (PaKmos,



® HAX0O0UMb A0EeK8AMHYIO NPeOlOJNHCEHHOU 3adade @U3UYUECKYI0 MOOeb,
paspeuiams npooaemy KaxK Ha OCHO8e UMEIOWUXCSL 3HAHULL 00 IeKMPOMASHUMHBIX
SABNEHUAX C UCHONb30BAHUECM MAMEMAMUYECKO20 annapama, maxk u npu nomouu
Memooo8 OYeHKlU.

KBaHTOBbBIE SIBJICHUSI

BbInycKHUK HAy4YHTCsI:

® pacrmo3HaBaTh KBAHTOBHIC SIBJIICHUS M OOBSCHATH HA OCHOBE MMECIOIIUXCS
3HAHMH OCHOBHBIC CBOWCTBA WJIM YCJIOBHS TMPOTCKAHUS OTHX SIBICHHIA:
CCTCCTBEHHAsT M HCKYCCTBCHHAs pPaJHOAaKTHBHOCThb, O-, [- H Y-H3Iy4CHHS,
BO3HUKHOBEHUE JINHEHYIATOTO CIICKTPA U3TyUSHHUS aTOMa,;

® ONWCHIBATH HM3YyYCHHBIC KBAHTOBBIC SIBJICHHS, HCIOJIL3YS (DH3NUICCKHC
BEJIMYMHBI: MAacCOBOE YHMCJIO, 3apsI0BOE YHCIIO, MEPHUOJ MOIypaclaja, dHEPTus
(GOTOHOB; TIpM ONHUCAHWHM TPABUIBHO TPAKTOBaTh (U3MUECKUNA  CMBICI
UCTIONIb3YEMBIX BEIIMYMH, MX OOO3HAYCHHUS W CIUHUIBI WU3MEPEHHs; HaXOJIUTh
(GopMyJIbI, CBS3BIBAIOIIME JAHHYIO (DH3UYECKYI0 BEIMUYMHY C  JPYTHMH
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3NICCKON BETUUHHEI,

® AHAIM3MPOBATH KBAHTOBBIC SIBJIICHUS, UCIOJB3Ys (PU3NYCCKHUE 3aKOHBI U
MIOCTYJIAThI: 3aKOH COXPAHCHHsI DHEPIHH, 3aKOH COXPAHCHHUS SJICKTPHUECKOTO
3apsifa, 3aKOH COXPaHCHHsI MacCOBOTO YHCIIA, 3aKOHOMEPHOCTH W3IIy4eHUS |
TIOTJIONICHHSI CBETAa aTOMOM, IIPH 3TOM pa3jinyaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA M €70 MaTeMaTHYECKOE BBIPAKCHUE;

e pa3MyYaTh OCHOBHBIC MPU3HAKH ITUTAHETAPHON MOJIEIN aTOMa, HyKJIOHHOM
MOJIEJIA aTOMHOTO S/Ipa;

® IPHUBOJUTH TPUMEPHl TPOSBICHHUS B TMPUPOJAEC H MPAKTHICCKOTO
UCTIONIb30BaHUsl  PAJIMOAKTUBHOCTH, SIICPHBIX W TEPMOSICPHBIX  PEaKIUH,
CIEKTPaIBHOTO aHAJIN3A.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUYHThCS:

® UCNONB306AMb  NOJYYEeHHble 3HAHUS 6 NOBCEOHEGHOU JICUBHU NpU
oopawenuu ¢ npubopamu U  MEXHUYeCKUMU YCMpoucmeamu  (Cuemuux
UOHUBUPYIOWUX Yacmuy, O003UMemp), Ol COXPAHEHUsl 300p08bsi U COONI0OeHUs.
HOPM 3KOJI02UYECKO20 NOBEOEHUS 8 OKpYdcaouell cpeoe;

® COOMHOCUMb FHEPSUID C8A3U AMOMHBIX 50ep ¢ Oephexmom mMaccol;

® NPUBOOUMb NPUMEPbL GAUAHUS PAOUOAKMUBHBIX USYYEHUl HA JiCUBLLE
OP2aHU3MbL, HOHUMAMb NPUHYUN OeUCMEUs 003UMempa U pa3iuiams YCilo8us e2o
UCNONIb30BAHUSL,

® NOHUMAMb IKOJI02UHECKUE NPOOIeMbl, BOZHUKAIOWUE NPU UCTOIb30BAHUU
AMOMHBIX JIEKMPOCMAHYUL, U NYMU peuleHus dmux npoobjem, nepcnexmueol
UCNONIL308AHUS YNPABILEMO20 MEPMOAOEPHO20 CUHME3A.



DJIeMeHTbI ACTPOHOMHUM

BbINyCKHUK HAYYHUTCH:

e yKa3bIBaTh Ha3BaHUs IIaHET COJIHEYHOM CUCTEMBI; pa3inyaTh OCHOBHBIE
NpU3HAKKW CYTOUYHOTO BpalleHHs 3Be3qHOro HeOa, nBwxkeHus Jlynol, ConmHia u
TUTAHET OTHOCUTENLHO 3BE3/I;

® TOHWUMATh PA3TUYHS MEXIYy TEIUOIECHTPUUECKOW W TEOICHTPUUIECKON
CHUCTEeMaMH MHUPA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCH:

® YKA3blaAMb 00WUEe CBOUCMEA U OMIUYUSA NIAAHEem 3eMHOU 2pPYnnbl U
nianem-eueanmos, manvix men ConneuHot cucmemsbl U OONLUWUX NIAHEM,
NOb308AMbCS KAPMOU 36€30H020 Heba Npu HAOIIOEHUAX 36€30H020 HeOa,

® paziuuams  OCHOBHble — XAPAKMepUCmuxku  36e30  (pasmep, uyeem,
memnepamypa) COOMmHOCUMb Ysem 36e30bl C ee MeMnepamypotl;

® pasiudantb cunomesvl O npoucxaafcdeﬂuu Conneunou cucmemsl.



COJEPKXAHHUE
VYuebnas mporpamma 10 kimacca paccumrana Ha 70 dacoB (2 yaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPabdOT —5 dYacos.
Copnepxkanue Kypca COOTHOCUTCS € pabouedl mporpamMMoil MpeIMeTHON JIHHHUU
yueOHukoB «Kmaccuueckuii kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen Komuuectro | KonTtponpHas | JlabopaTopHbie
4acoB pabora paboTHI

1. | BBenenue. dusuka 151 1
buznueckue METO/IbI
U3YUYCHUS TTPUPOIBI

2. | Mexanuka 25 2 2

3. | OcHOBBI MOJICKYJISIPHO- 10 1 1
KUHETUYECKOU TEOpUHN

4. | OCHOBBI TEPMOJIMHAMUKHU 8 1

5. | OCHOBBI NIEKTPOAUHAMUKH 24 1 1

Pe3epB 2 vaca

Hroro 70 yacos

Beeaenue.@usuka u pusndecKue METOAbl H3yYeHHUS NPUPOAbI

®duzuka — Hayka o npupozae. Ousnveckue Tena u spienus. Habmonenue u
omucanve (Quanyeckux siBleHud. Du3nyeckuil dKCrepuMeHT. MoaenupoBaHue
SABJICHUM M OOBEKTOB MpPHUPOAbl. DuU3NyecKre BETUYMHBI M UX HU3MEpPEHHUE.
ToyHOCTH M NOTPENIHOCTH  M3MEPEHUM.  MexayHapoaHas — CHCTEMa
eauHnl. OU3NYeCcKre 3aKOHBI M 3aKOHOMEpHOCTU. Pusnka u TexHuka. HayuHbii
Meton mno3HaHus. Ponb ¢Gu3uku B POpMHUPOBAHUU E€CTECTBEHHOHAYYHOMU
IPaMOTHOCTH.

MexaHu4ecKkue siBJICHUA

Mexanudeckoe JBHKeHHE. MaTepuaibHas TOYKa Kak MOJIeTb (GU3HUECKOTOo
Tena. (OTHOCHUTENBHOCTh MeXaHu4yeckoro aABwxkeHus. (Cucrema oOTcyUeTa.
dusnyecKkue BEJIWYHUHBI, HEOOXOAUMBIC ISl OMMCAHMS JIBH)KEHUS M B3aUMOCBSI3h
MEXJy HUMHU (IyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, BPEMS JBUKECHUS).
PaBHOMEpPHOE M pPaBHOYCKOPEHHOE IMPSIMOJIMHEWHOE NBUXKEHUE. PaBHOMeEpHOE
JIBUKEHHE 10 OKpYXHOCTH. IlepBbiii 3akoH HproToHa m umHepuusa.Macca Ttena.
IInotHOCTh BemecTBa. Cuna. Equnuinel cuiasl. Bropoit 3akon Herotona. Tpetuit
3akoH HproTona. CBoGomHoe manenue Teil. Cuila TsHKeCTH. 3aKOH BCEMHUPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsI3b MeXIy




CUJION TsKecTH M Maccou Tena. Jlunamomerp. PaBHopeiicTByromas cuna. Cuna
TpeHus. TpeHue ckonbxeHus. TpeHue nmokos. TpeHre B NpUpOAE U TEXHUKE.

Nmnynbec. 3akOH COXpaHEHMSI MMITyJbca. PeakTMBHOE JBUKEHHUE.
Mexanudeckass pabora. MourHocts. DHeprus. [loTeHnmanbHas U KUHETHYECKas
sHeprud. [IpeBpanieHue OJHOrO BHJa MEXaHWYECKOW SHEPrUH B JAPYTrod. 3aKOoH
COXPAHEHMS NTOJIHOW MEXAHUYECKON IHEPTUH.

YcnoBuss paBHOBECHs TBEPAOTO TENA, HMMEIOWIETO 3aKPEIUVIEHHYI0 OCh
JBUXEHHS. MOMEHT CUJIBI.

OCHOBBI MOJIEKYISIPHO-KHHETHYECKOH TEOPHH

CrpoeHnue BemiecTBa. ATOMBI U MOJIEKYJIBL. T€IIOBOE IBUKEHUE ATOMOB U
MoJiekyJsl. B3aumopeiicTBue (IpUTsDKEHHE M OTTaJKUBaHUE) MoJieKys. TerioBoe
paBHOBecue. Temmeparypa. CBsA3b TEMIIEpATyphl CO CKOPOCTBIO XAOTHYECKOTO
JNBUKEHUA YacTull. BHyTpeHHss sHeprus. Pabora u temonepenaya Kak crocoObl
VM3MEHEHUS BHYTPECHHEN dHEprum tena. KomnuecTBO TEIIoThl. 3aKOH COXPAHEHHUS
W TIPEBpALICHUsI DHEPIMU B TEIUIOBBIX Hpoueccax. VcmapeHne n KOHJEHCaIusl.
[lornomieHne >HEPrUM IMPU MCHAPEHUM IHKUJIKOCTA U BBIJACICHHUE €€ IIpU
KOHJIeHcaluu napa. Kurnenne. 3aBUCUMOCTb TEMIIEPATYPhI KUIIEHUS OT JAaBJICHUSA.
BnaxnocTh BO3ayXa.

OCHOBBI TEPMOAUHAMU KU

PabGora raza mpu pacmmupenuu. I[lpeoOpa3zoBaHusi SHEPIMU B TEIJIOBBIX
MaiMHax (mapoBasi TypOWHa, JIBHUraTelib BHYTPEHHETO CrOpaHusi, PEeaKTUBHbBIN
nsurarenb). KITJI TernioBoit ManmHsl.

OCHOBBI JIEKTPOAUHAMHUKHI
DneKkTpudecKoe moJie Kak 0coObli BUa Matepuu. HanpspkeHHOCTh

AIEKTPUYECKOTO MOJIA. [[eliCTBHE IEKTPUUECKOTO OIS HA DJIEKTPUUECKUE
3apsiabl. KoHieHcaTop. DHeprus 3JeKTPUUECKOTO MOl KOHJIEHCATopa.

OJEKTpUYECKUA TOK. VICTOYHHKHM JIIEKTPUYECKOTO TOKA. JJIEKTpUUYECKas
LENb U €€ COCTAaBHbIE 4YacTH. HampaBieHue W JEUCTBUS DJIEKTPUYECKOIO TOKA.
Hocuremn snektpuyeckux 3apsaoB B MeTawiax. Cuiia TOKa. DIJIEKTPUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  CONPOTHUBICHUE  MPOBOJAHUKOB.  EIMHMIIBI
CONPOTUBJICHUS.3aBUCUMOCTh CHJIbI TOKA OT HampsikeHus. 3akoH Oma Jisl ydacTka
uenu. YpaenbHoe conpotusiieHue. Peocratel. llocnenoBarenbHoe coenuHEHHE
npoBoHUKOB. [lapamiensHoe coenrHeHrne MPOBOIHUKOB.PaboTa AIeKTprUIecKoro
MOJISl MO TNEPEMELICHUIO JJIEKTPUYECKHUX 3apAN0B. MOIIHOCTh 3JIEKTPUYECKOTO
Toka. HarpeBanue npOBOIHHMKOB 3JEKTPUUECKUM TOKOM. 3akoH J[koyns - JleHna.
DNEeKTpUYECKUEe HarpeBaTelbHble M  OCBETHTENbHbIE MpuOOpsl. KopoTkoe
3aMbIKaHue. TOK B pa3jIM4HbIX Cpeaax.

Pe3eps (2 yaca)



Tembl 1a00paTOPHBIX U MPaKkTHYEeCKUX padoT B 10 kiacce

Jlabopatopnass pabora Nel «M3mepenue koddduLIMeHTa TpEeHHUS
CKOJIBKCHHUS

JlabopaTtopHas pabota Ne2. «/3ydeHne 3aKoHa COXpPAHCHHUS MEXaHUYECCKOU
DHEPTUNY.

JlaboparopHas pabota Ne3 «DkcnepuMeHTalbHas MpOBEpKa 3akoHa ['eii-
JIroccaka»

Jlabopatopnass pabora Ned. «M3mepenue DJIC U  BHYTPEHHETO
COMPOTHUBJICHUS] UCTOYHUKA TOKA.






COJEPKXAHHUE
VYuebnas mporpamma 11 kimacca paccumraHa Ha 70 dacoB (2 yaca B
Heneno). JlabopatopHbix paboT — 4 daca, KOHTPOJIBHBIX pPabdOT —5 dYacos.
CopepxkaHue Kypca COOTHOCUTCS ¢ paboued mporpammoil MpeaMeTHON JIMHHUU
yueOHukoB «Kmaccuueckuini kype» 10-11 kmacest (Ilatanmmaa A.B., M.:
[Ipocsemenne 2017 r.)

No Paznen Komuuectro | KonTtponpHas | JlabopaTopHbie
9acoB paboTta paboThI

1. | MaraurtHoe€ nomue 3)

2. | DneKTpoMarHuTHas 7 1 1
WHTYKIUS

3. | DAeKTpOMarHuTHbIE 10 0 0
KOJICOAHUSI ¥ BOJIHBI

4, | OnTuka 15 1 2

5. | KBanToBas ¢usuka 17 2 1
Crtpoenue Becenennoit 7
[loBTOpEHNE 7 1

Peseps 2 gaca

Hroro 70 yacoB

OCHOBBI YJIEKTPOJAMHAMUKH (TIPOI0JIZKEHHE).
MarnuTHOe moJie

B3aumopeiictBue TOKOB. MarHutHoe mnojie Toka. MarHuTHass WHIYKIIUSL.
Cuiia Amnepa. Cuna Jlopenna.

JJIeKTPOMATHUTHAS MHAYKIUSA

SIBneHHME DIIEKTPOMArHUTHOM MWHAYKUMH. MAarauTHeIM DOTOK. 3aKOH
AIEKTPOMAarHuTHOM VHIYKLIUH. IIpaBuiio Jlenna. Camounaykuus.
NHOyKTUBHOCTb.  B3aMMOCBS3b  JJIEKTPUYECKOTO UM MArHUTHOIO  IIOJIEH.
DIEeKTPOMarHUTHOE TOJIE.

JJIEKTPOMATHUTHBIE KOJIEOAHUSA U BOJHBI

CBoOoanble KoJieOaHUsi B KoseOarenbHOM KOHType. Ilepuon cBOOOIHBIX
aneKTpuueckux Kojebanuil. IlepeMeHHbIN 35eKTpUueckuii TOk. ['eHepupoBaHue
anekTpudeckoi sHepruu. Tpanchopmartop. [lepegada smeKTpUUYECKON IHEPTHUU.
OneKkTpoMarHuTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. [IpuHIMNBI
paguocBssu. TeneBucHUE.




Onrtuka
CBeToBbIC BOJIHBI.

CKOpoCTh CBE€Ta W METOABl €€ HM3MEpPEHUs. 3aKOHbl  OTPAXKEHUA U
peoMJICHUs] CBeTa. BOJIHOBBIE CBOICTBa CBeTa: AMCIEPCHs, HUHTEp(EepeHLUs
cBeTa, auppakuus cseta. KorepeHTHOCTb. IlomepedyHOCTh CBETOBBIX BOJIH.
[Tonsipu3zanus ceerta.

J1eMeHTbI TCOPUHA OTHOCUTECJIbHOCTH

[Toctynmatel TEOpMH OTHOCHUTENBHOCTU. [IpUHIMII  OTHOCHUTEIIBHOCTH
OiiHmreitHa. [loctosHCTBO ckopoctn cBeta. IIpocTpaHCTBO M Bpemsi B
CIEUHUAIIBHOW TEOpPUH OTHOCHUTENBHOCTH. PenstuBucTcKas nuHamuka. CBs3b
MAacChl C YHEPrUEH.

N3ny4yeHus U CeKTpbI

PaznuuHble BUABI 3JIEKTPOMAarHUTHBIX M3JIYYEHUM M HX IPAKTHYECKOE
NPUMEHEHHUE: CBOMCTBA M TNMPUMEHEHHWE HWH(pPAKpacHbBIX, yIbTPadHOICTOBBIX W
PEHTICHOBCKUX U3JydeHUN. [1Ikama 371eKTpOMarHuTHBIX U3JTyUYCHUN.

KBanToBasi pusuka

I'unore3a Ilnanka o kBaHTax. PoTo3PexT. YpaBHeHHE DUHIUTEHHA IS
dboroaddekra. DoTonsl. I'nmoreza ae bpoitns 0 BOJHOBBIX CBOMCTBAX YacCTHII.
KoprnyckynsipHO-BOJTHOBOM ~ Ayav3M. CooTHoOIlIEHHE  HEOMpPEIeICHHOCTH
["eitzenOepra.Crpoenue atoma. OnbiTel Pezepdopna. KBantossie moctynatel bopa.
Hcnyckanue u morjiomneHue cBera arToMom. Jlazepel.

Mopgenun CTpoe€HHMs AaTOMHOIO sApa: NPOTOHHO-HEUTPOHHAs MOJEIb
CTPOEHMsI aTOMHOro sijpa. SnepHbie cuibl. JleeKT mMacchl U IHEpPrusi CBSI3U
HYKJIOHOB B sAzpe. SlnepHas sHepreTvka. BiausHue MOHU3UPYIOIIEH paaualnyvy Ha
JKUBBIE OpraHu3Mbl. Jl03a M3IydeHHUs, 3aKOH PAaJMOAKTUBHOIO pacraaa M €ro
CTATUCTUYECKUN XapakTep. DJIEMEHTApHbIC YACTUI[bl: YACTULBI U aHTUYACTHULIBI.
DyHIaMEHTAJIbHBIE B3aUMOJAECHCTBUS

Crpoenue Beesiennoiu

Crpoenune conHeuHoir cucteMbl. Cucrema «3emius — Jlyna». OOmume
ceenenusi o ConHile (BUJ B TEJIECKOI, BpallleHUE, pa3MeEpPbl, Macca, CBETUMOCTD,
TeMIlepaTypa COJIHIIAa W COCTOSIHME BEIllecTBa B HEM, XHMHYECKHH COCTaB).
Hcrounuku sHeprun M BHYTpeHHee crpoeHue CoisHma. Pusmyeckas npupoaa
3Be3n. Hama IManaktuka (cocTtaB, CTpoeHHE, NBUXKEHUE 3Be3] B ['alakTuke U ee
BpauieHue). [IporcxoxaeHne 1 3BOIIOLNS FATAKTUK U 3BE3I.









KaJIeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

10 kaacce (70 yacoB —2 4yaca B HeJ1eJI10)

BBenenue (1 yac)

Ne Tema ypoka KosmuyecrBo yacos | /lomamHee Hara
3agaHue
1 |Yro wusyuaer ¢usuka. Dusuueckue sprueHus. HabOmogeHus wu Koncnekr
OTIBITHI.
Pazen 1. Mexanunka (25 yaca)
Kunemamuka (9 uacoes)
2 Mexannueckoe nBmKeHnd. CucremMa oTcyeTra. Cnocobbl onucaHus §1, 3,
nemxeHnsa. Tpaektopua.llyTb .[epemeleHme 3a1aHuE
ctp.14, 19
3 | PaBHOMepHOe nBmxeHue Tes. CKopocTh. YpaBHEHHE PABHOMEPHOTO §4, 3ananue
IBWXeHUs. Pelmenue 3agauy. Ctp.23
4 | I'paduku mTpSMOJIMHEWHOTO PABHOMEPHOIO JABMXKEHUs. Perienue Crp.24-26
3a/1a4.
5 | CkopocTh TpH HEPABHOMEPHOM JBUKEHHWU. MTIHOBEHHAs CKOPOCTb. §6, cTp.28
CnoxeHne CKOpOCTEN.
6 | [IpsmonuHEHOE PaBHOYCKOPEHHOE JIBMXCHHE. §9, 10,
cTp.41.
7/ | PaBHOMepHOE ABMKEHUE TOUYKHU MO OKPYKHOCTH. §15,
8 | KunemaTtuka abcoioTHO TBEpIOTO Telia §16, cTp.61
9 | Pemenue 3agau no teme «KuHeMaTuka. 3ajmaun 1o
TETpaau.
10 | KontponsHas padora Nel «Kunematukay. [ToBTOpEHM

€ TeOpuu




HMunamuka (8 uacoes)

11 | OcHoBHOE yTBepkaeHUE MexaHuku. Cuiia. Macca. Enununiia Macchl. §18,19

12 | IlepBerit 3akoH HproToHA. §20, cTp.73

13 | Bropoii 3akoH Heiotona. Tperuii 3akoH HeroToHa. §21,22,23

14 [IpuHumn oTHOCHUTENIBHOCTH I anmunes. §26.

15 | Cuna TSXKECTH U CUJia BCEeMUPHOTO TATOTEHUS. §28, cTp.95.

16 | Bec. HeBecomocTb. §33, c1p.

106
17 | depopmanuu u cuisl ynpyroctu. 3akoH ['yka. §34,
ctp.109
18 | Cunbt  Tpenus. JlaGoparopnas pabdora Nel  «M3mepenue §36,
Kod(hpuIeHTa TPEHUS CKOTBKEHUS ctp.117.

3akonwvl coxpanenus ¢ mexanuke (8 uacos)

19 | Ummynbe. 3aKOH COXpaHEHUs UMITYJIbCA. §38

20 | Pemenue 3aa4y Ha 3aKOH COXpPaHEHUSI UMITYJIbCA. §39, ctp.129-
140

21 | Mexanudeckasi paboTa UMOIIHOCTh CHUJIBI. §40, ctp.134

22 | Kunetnueckas sHeprus §41, ctp.139

23 | PaboTa CHJIBI TSKECTH U YIIPYTOCTH. §43

24 | [loTeHnuanbHas YHEPrUsl. 3aKOH COXPAHCHUS SHEPTHH B MEXAHUKE. § 44, 45,
cTp.145, 148

25 | JlJabopatopHast pabGora No2. «M3ydyeHue 3akoHa COXpaHEHUS [ToBTOpeHue

MEXaHUYECKON SHEPTUI. TEOpUU
26 | KoutponpHass pabota No2. «/lunammka. 3aKOHBI COXPAaHEHHUS B [ToBTOpEHNME

MCXaHHKE»

TEOpUU




Pasznes 2. OcHOBBI MOJIEKYISIPHO-KUHeTH4YecKoi Teopuu (10 yacoB)

OcHoébl MONeKyaapHO-KuHemuieckou meopuu (8 uacoe)

27 OcHoBHbie nonoxenus MKT. §53, ctp.179

28 | bpoyHoBckoe aBmxenne. Cuibl B3aUMOCHCTBHIS MOJICKYII. §55, 56

29 OcuHoBHoe ypaBHeHue MKT §57, ctp.192

30 [Temmepartypa. DHEprus TEIUIOBOTO JBIKEHUS MOJIEKYIL. §59,60,
ctp.203

31 | YpaBHEHHE COCTOSIHUS MACATBHOTO ra3a §63, ctp.211,
213

32 | I'a30BbIC 3aKOHBI § 65, cIp.
220,223

33 | JlabopaTtopHas pabota Ne3 «DkcrepruMeHTaIbHAs MPOBEPKA 3aKOHA [ToBTOpEHUE

I'eni-JTroccakay» TEOpUHU

34 | KontponbHas padora Ne3 «OcnoBbel MKT» [ToBTOpEHME

TEOpUU
Bzaumnwie npesepauienusn yncuoxkocmeii u 2a3zo6 (2 uaca)
35 | Hacwimiennslit nap. JlaBneHue HaCHIIEHHOTO Mapa. §68, 69

Crp.227




36

BnaxxnocTh BO3ayXa

§70, cTp.
234.

Paznen 3. OcHoBbI TEpMOAUHAMUKH (8 YacoB)

37 | BHyTpeHHSss DHEPTHSL. §73, cTp.245

38 | PabGoTa B TepMOAMHAMUKE. §74, ctp.248.

39 | KonnyecTBo TEIIOTHL. Y paBHEHUE TEIUIOBOTO OanaHca. §76

40 | Pemenue 3a1a4 Ha ypaBHEHHUE TEIIOBOTO OalilaHca §77,
cTp.256

41 | IlepBblii 3aKOH TEPMOANMHAMUKU. BTOPOIi 3aKOH TEPMOJUHAMUKH §78, 81,
cTp.259.

42 | Ipunnun nevictBus u KT/ TenioBeIX ABUraTeiei. §82,  cTp.
273

43 | Pemrenne 3ama4 1mo TeMe «OCHOBBI TEPMOIUHAMUKI 3amaun B
TeTpaau

44 KontpoinbHas padota Ne 4 Ha TeMy «OCHOBBI TEPMOJIUHAMUKI [ToBTOpEHN
€ Teopuu

Paznen 4. OcHOBBI JIEKTPOAMHAMUKH (24 yaca)

Inekmpocmamuxka (10 uacos)

45 [Bapsia. 3aK0H COXpaHEHUS 3apsijia. §84, ctp.281

46 | 3axon Kymnona. §85, c1p.285

47 | DnexkTpuueckoe nosie. HanpskeHHOCTh §88-89,

cTp.294, 297
48 | TTone Touewynoro 3apsiaa, cepsl. [IpuHIAT Cynepmo3UIiy. §90, ctp. 302
49 | IToTennuanbHas 3HEPTUs 3apspKeHHOro Tena B DI §93, ctp. 310




50

Ilorennuan. Pa3HOCTE ITOTEHIINAIIOB.

§94, cTp.313

o1

CBs3p MCKAY HAIPKCHHOCTBIO W PA3HOCTBIO IMOTCHIHUAJIOB.
3KBI/IHOT6HHI/I3J'IBHBIC IMOBCPXHOCTH

§95, c1p.320

52 | Pemmienue 3amau mo Teme «lloreHuuanvHas sHeprus. Pa3zHoCTh §96, 3anaun B
MOTEHIUAIOB) TeTpaau
53 | DnekTpoeMkocTh. KoHmeHcatop. §97, cTp.329
54 | DHeprus 3apsHKEHHOTO KOHJICHCATOpa §98, cTp.330
3aKoHbl NOCMOAHHO20 MoKa (8 uacoes)
55 [DneKkTpuYecKuil TOK. §100,
Cuna Toka ctp.334
56 | 3akon Oma miisg yuyactka nenu. ConpoTuBieHne §101, ctp.
337
57 Pnextpuueckue 1menu. llocinenoBatenbHOe U MapallIeIbHOE §102, ctp.
COCTMHEHNE MTPOBOTHUKOB. 340
58 Pemenue 3ama4 Ha 3aKk0H OMa U CO€TMHEHUE MTPOBOTHUKOB. §103,
cTp.342
59 | PaGoTa 1 MOITHOCTH MOCTOSIHHOTO TOKA. §104, ctp
ctp.345
60 | DJIC. 3akon Oma mJIs IOJTHOM IIEIIH. §105, 106




61 UlaGoparopnas pabora Ned. «M3mepenne I/JC u BHYyTpEeHHETrO yop.19
CONIPOTHUBJICHUS HCTOYHHKA TOKaY. (5,9,10).
62 | KourponbHas pabota Ne 5. «3aKOHBI TOCTOSSHHOTO TOKay.
InekmpuuecKkuil mok 6 pa3iuunslx cpedax (6 uacos)
63 [DiekTpuvecKkas MPOBOJAMMOCTD Pa3IMYHBIX BEIIeCTB. [IpoBOIMMOCTH, §108
METaJlIoB.
64 [BaBUCHMOCTH COTPOTHUBIICHHUS TPOBOJHUKA OT TEMIIEPATYPHI. §109,
cTp.361
65 [Tok B momynmpoBOAHUKAX. §110,
66 [DIeKTpUYECKHi TOK B BaKyyMe. DJIECKTPOHHO-TydeBasi TpyOKa. §112
67 [DAEKTpUYECKUI TOK B KHUIAKOCTSIX. 3aKOH AJICKTPOIH3A. §113, ctp
. 379
68 [PDnexrpuueckuil Tok B razax. HecamoctosTenbHbIM §114

Y CaMOCTOSITEJIbHBIN pa3psiabl.

Pe3eps 2 yaca

UTOI'O 70 yacos




KanenaapHo-rematudeckoe mianuposanue 11 kiacc.
70 yacoB (2 yaca B HeJ1eJII0)

Tema IIpeameTHbIi pe3yabTaT Jdomamne Hara

¢ 3aganue | [Lnan dakr

I'naBal « MaruuTHoe nmoJjie» (5 4acoB)

BzauMoeiicTBHE TOKOB. JlaBaTh OmpeAcIICHUS:0JHOPOIHOE MArHUTHOE II0JI€, BEKTOP
JlaGoparopHas padota Nel. MarHuTHoW  uwHAyKuuH; ONUCHIBaTh  ONBIT  DpCTeaa;
«HabOmonenue neicTBus MPUMEHATHh TIPaBUIO OypaBuWKa [jIi KOHTYPHBIX TOKOB.
MAarHUTHOTI'O TOJISI Ha TOK). OnuceiBaTh TOBEJICHHE pPaMKH C TOKOM B OJHOPOJHOM
BekTop MarHuTHON MHITYKITUH. MarHuTHOM  TIOJIe;  OMPENESATh  HalpaBiICHUE  JIMHHUM
JIvHUY MarHUTHOW WHIYKITAN MarHUTHOM WHIYKIIUHA, WCIONB3ysl TPaBWIO OypaBUYWKa
Cuna Amnepa (JieBOoM pPyKH); HMCCIIEIOBATh ACHCTBHE MarHUTHOTO TIOJISI Ha

NPOBOJHUK  C  TOKOM.Berumcnsare  cuiy  Jlopenua.

Cwuna Jlopenua AHaIM3UPOBATh B3aUMOACHCTBHE ABYX NMapalieIbHbIX TOKOB.

Bpruuciasate MarHUTHBIM IMIOTOK, HWHAYKTHBHOCTb KaTyIIKH,

Pemenue 3agau mo reme
SHEPTUI0 MArHUTHOTO MOJIS.I[pUMEHATH MOJIydeHHbIE 3HAHUS
«MargamuTHoe moJey.
K PEILICHUIO 3a]a4

I'naBa 2 «JaekTpoMarHuTHasi MHAYKIMs» (6 4acoB)

SIBneHue 3eKTpOMarHuTHOM Habmronate  siBJeHHME  DJIGKTPOMArHUTHOM  MHAYKIWH;




MHAYKIMA. MarauTHbIA OTOK.

3aKOH 3JIEKTPOMAarHUTHOU

IIPpUMCHAThL  3daKOH C-)JIGKTpOMaFHHTHOﬁ HHAYKOUN A

pemienus 3aaad. MccnenoBate 3aBucumocts J/1C mHAYKIIMU

WHIYKIIHH. OT CKOPOCTH JBMKCHHUS MPOBOJHHKA, €TO JTMHBI M MOJYJIS
/. | HanpaBieHre UHIyKIIMOHHOTO BEeKTOpaMarHuTHo uHaykuuu.Habmonate u  0OBACHSTH

Toka. [IpaBuio Jlenna. BO3HUKHOBEHHE WHAYKIIMOHHOTO TOKa TIPH 3aMBbIKAaHUU H
8. | Camomnaykuusi. UHIyKTHBHOCTL. | Pa3MBIKAHWU LEMH. YMETh HAXOAUTH ITyTH PELICHUS 3a/1a4 Ha
9. | JlIaGoparopnas pabota No2. 3ICKTPOMArHUTHYIO UHAYKIUIO.

«M3yuenue sABneHus

AJIEKTPOMArHUTHOW MHTYKIIUW.
10. | DEeKTPOMAarHUTHOE TOJIE.
11. | KontponbHas padota Nel.

«MarauTHoe nozJe.

DNeKTpOMarHuTHAS MHITYKITHS).

I'naBa 3 «JaekTpoMarHuTHble Koaedoanus» (9 yacos)

12. | CBoOoaHbIC 1 BEIHYKIEHHBIC JlaBaTh ompeneneHue TOHSATHS — AaKTUBHOE, €MKOCTHOE U

AJIEKTPOMATrHUTHBIE KOJICOAHUSI. WHIYKTUBHOE COTNPOTHUBIICHUS, BBIYHCIATH ACHCTBYyIOIICE
13. | KonebarenbHbIN KOHTYP. 3HAYCHWS CHJIBI TOKa W  HANPSDKCHUS, EMKOCTHOC

[IpeBpalenne 3Heprun nNpu

COIIPOTUBJICHUC KOHACHCATOPA, MHAYKTHBHOC COIIPOTUBJICHUC




QJICKTPOMAIrHUTHHBIX KOJICOAHMSIX.

14. | IlepemMeHHBIN PIEKTPUUECKUHN TOK.

15. | AKTUBHOE CONIPOTHUBIICHHE.
JlercTByrOIIEC 3HAYEHUE CHJIBI
TOKa U HaNPsHKCHUS

16. | KoHngencaTop B 1enu mepeMeHHOTO
TOKA.

17. | Karymika uHIyKTUBHOCTH B IETH
MEPEMEHHOTO TOKa

18. | [IpousBoACTBO, Nepeaayda u
UCIIOJIb30BaHUE AJEKTPUUYECKOM
SHEPruu

20. | Pemenue 3amad mo Teme
«DNEeKTPOMArHUTHBIE KOJIEOAHUSD»

21. | Pemenue 3aa4 mmo teme

«INEKTPOMATrHUTHBIE KOJICOAHU S

KaTyIIKH.

I'naBa 4 «J1eKTPOMATrHUTHBIE BOJHBD) (2 4yaca)




22,

DKcnepuMeHTaIbHOE 0OHAPYKEHHE

SJICKTPOMArHuTHBIX BOJIH.

23. | Ilpunuunsl paauocsssu. [lonstue
0 TeJeBHUJIeHNU. Pa3BuTHe cpesncTs
CBA3U
I'naBa 5 «I'eomeTpu4eckasi onTuka (8 4acon)
24, Cxopocts cBeta. [IpuHnun OOBACHATH NPSAMOJIMHEMHOE PACIPOCTPAHEHUE CBETA C TOUKU
['rolireHc. 3aKOH OTpa)KEHUs CBETA. | 3pEHMS BOJIHOBOM TEOPUU; CTPOUTH U UCCIIEN0BATH CBOWCTBA
25. 3aKOH NpPEeTOMIICHHSI CBETA. M300paKEeHUS MPEeAMETa B TUIOCKOM 3epkane. OObsACHATD
[TonHoe oTpaxeHue 0COOEHHOCTH MPOXOKEHUS CBETa Yepe3 rpaHmlIly pasjesa
26. |Pemenne 3amay  Ha  3aKOHBI | Cpel. MI3MepATh OKa3aTenb NPEJOMIICHHS CTEKIIA;
OTpaXkKEHHUs M PEJIOMIICHHS CBETa. | HaOIOAAaTh M 0000IIaTh B IPOLECCE DKCIIEPUMEHTAIBHON
27. | JlabopaTopHas pabota Ne3 | nestensHocTH. HabmonaTe Aucnepcuio cBeTa;uccieioBaTh
«3mepenue MoKasaTeJis | COCTaB 0esoro cBeTa; HalOM01aTh Pa3oKeHue Oenoro cBeTa B
IPETOMIICHHUS CTEKIIA» cnekTp. [IpuMeHsTh 3aKOHBI OTPAXKEHUS U TIPEIIOMIICHUS
28. | Jlunssl. [TocTpoenne u3obpaskeHus | CBETA MpH pemeHunu 3ana4. CTpouTh X0/ JIydeH B
B JIMH33X. coOuparoie JTMH3€; BBIYUCISTh ONTUYECKYIO CUTY JTUH3BI.
29. | ®opmymna TOHKOM mun3el. | OTpenensTh BETUYUHBI, BXOAAIIUE B (OPMYITY TOHKOM

VYBenuueHue JIMH3bI

JIMH3bI; XapaKTepru30BaTh U300paxeHus: B cOOMparolen




30.

JlaGoparopHas pabora Ne4
«OmpeneneHne ONMTHYECKOW CUITBIH
doKxycHOTO paccTosHUs

cobuparomen TUH3bDY

nuH3e. PaccunThiBaTh OKYCHOE PACCTOSTHUE U ONTUYECKYIO
CUJIy CUCTEMBI U3 JIBYX JIMH3; HAXOJIUTh rpa)uueCKu TIIaBHBII
(hOKyC ONTUYECKON CUCTEMBI U3 IBYX JIMH3

YMeHue peuaTsb 3aaa4un

31. | Pemenue 3a1a4 1o TeMe
«I'eomeTpruecKas ONTUKA
I'naBa 6 «BoaHoBasi onTuka» (7 4acoB)
32. | Qucnepcus cBera Onpenenarb YCIOBUSL KOT€pEeHTHOCTH BOJH. OOBACHSTH
33. | UHTepdepentus crera yCJIOBUSI MUHUMYMOB M MaKCUMyMOB MpU HHTEpPEpPEHIIUU
34. | Hudpakuus CBeTa. | CBETOBbIX BOJIH. HabOmomatb UWHTEpPEpEeHINI0  CBETa.
JudpakimonHas pemerka Habmronate nudpakinio cBeTa Ha MIEIU U HUTH; ONPEIEIATh
35. | JlabopaTopHas pabota No5 | ycnoBre MNPUMEHHUMOCTH TPUONMKEHHUS] T€OMETPUYECKON
«3MepeHre  JJIMHBI  CBETOBOM | ONITUKHU
BOJIHBI» Habmronate uHTEpEpeHIINIO CBETa HAa MBUIBHOW IUJICHKE U
36. | Pemienue 3amay 1o TeMe | TUGPAKIMOHHYI0 KapTUHY OT JIBYX TOYEYHBIX HCTOYHUKOB
«BoTHOBAS OTIITHKAY CBETa TMPHU PACCMOTPEHHH HX Yepe3 OTBEPCTUS Pa3HBIX
37. | Pemenue 3ajau o Teme | AMamMeTpoB. Ompenensatb C MOMONIBI0  AU(PAKITMOHHOMN
«BOJHOBag OIITUKA PCUICTKHU T'paHUIIbI CHCKTpaHBHOﬁ YYBCTBUTCIIbBHOCTHU




38.

KoutponbHas pabGota 1o Teme

YCJIOBCYCCKOTI'O I'Jla3d, IMPUMCHATDH YCJIOBHUA I[I/I(I)paKHI/IOHHLIX

«OnTuka MaKCUMyMOB U MUHHMYMOB K PEIICHHIO 3a/1a4. 3HAKOMUTbHCS
¢ TUQPPAKIIMOHHON PEHIETKON KaK ONTHYSCKUM MTPHOOPOM U C
€€ MOMOIIBIO U3MEPSITh UIMHY CBETOBOM BOJHBI. [IpuMeHATH
MOJTy4YeHHbIC 3HAHUSIK PEHICHHUIO 3a7a4
I'naBa 7 «M3/1y4yeHue U CIEKTPbD)
39. | Bunpt  usnydyenuit. McrouHukm
cBeTa.
40 | Bugsl cnektpoB. CrekTpaibHBIN
aHaJIu3.
41. | JlabopatopHas pabota No6
«Habmronenne  CIUIOMIHOTO |
JIMHEWYATOTO CIIEKTPa»
PA3IEJI KBAHTOBASA ®U3UKA
42. | ®otodrddexr. Teopusi | DopMynupoBaTh KBaHTOBYHO rumnote3y Ilimanka,  3aKOHBI
dboTorpdexra. doTorPexra; paccuuThIBATH MAKCUMAIIbHYIO KHHETUYECKYIO
SHEPTUI0 3JIEKTPOHOB npu (poToddpdekre. M3bicKuBATH MyTH
43. |Pemenne  3amay 1o  TeMme | pemieHus 3agad 1no Teme «®Dorordpdext». IlpuBoauts

«Dororpdext»

A0Ka3aTCJIbCTBAa HAJIMYHUA Y CBETA KOPIIYCKYJIAPHO-BOJIHOBOTI'O




44. | Pemenue 3a71a4 1o TEME
«Dotordppexr»

45. | CtpoeHue aToma. OnbITHI
Pesepdopna.

46. | I[locrynatsl bopa.

47. | Pemenne 3a1a4 no TeMe « ATOMHas
buzuka»

48. | OTKpBITHE PaIuOaKTUBHOCTH.
Bunpsl n3nydyennit. PagnoaktuBHbIe
peBpaIieHus.

49. | 3akOH paJAMOAKTHUBHOTO pacmaja.
[Iepuon nosypacnana

50. | Ctpoenue siapa. SmepHbie CHIIBL
DHeprus CBsA3U B SpE.

5l. | SAnepubie  peakuuu.  JleneHue
ypaHa. LlenHble peakunu.

52. | Pemtenue 3agay Ha 3aKOH

pPaaAruOaAKTUBHOTIO pacmiaaa u

sJICpHbIE PEAKIINH.

AyaJln3Ma

Pezepdopna.

cBolicTB.O0CYX1aTh

pe3ynbTaT

OIIbITa




I'naBa «Acrponomus» (7)

53 | Conneunas  cucrema. 3akonsl | Mcons3oBate WHTepHeT i moucKa  HU300pakeHUi
JBUKEHUS IJIAHET ACTPOHOMUYECKUX CTPYKTYp; MOSACHATH (PU3NUYECKUI CMBICI
54 | ConHue ypaBHEHUS ®puamana.Knaccupuuuposatb IIEPUOIBI
55 | Miteunslii myTh ool Bceenmennoi.  BeicTymate ¢ gokimagamMu H
npe3eHTalusIMy. BricTynaTe ¢ 1OKJIajaMy U IPE3EHTAUsIMA
OueHuBaTh BO3pACT 3BE3] MO0 UX MAacce; CBA3BIBATH CHUHTE3
TSKEIBIX 3JIEMEHTOB B 3BE€3/1aX C HMX PAacCHOJIO)KEHHEM B
tabauie MenneneeBa. BeictynaTs ¢ qokiIagaMu
7. Paznea «O6o0mariee nosropenue» (31)
56 | KunemaTtuka maTepuanbHON TOUKU. | Pemate 3amaun Ha pacueT (U3WYECKUX BEJIWYWH, aHaiuu3 | 3agaud B
IPOLECCOB U (PU3UUECKUX SIBJICHUM. TeTpaau
57 | JluHaMuka MaTtepuaabHON TOUKHU.
58 | 3aKoHBI COXpaHEHUS
59 | Jlunamuka NEPUOINYECKOTO

JABUKCHUA




60

PenstuBucTCckas MexaHuKa

61 | Cratuka

62 | MonekyJIspHO-KHHETUYECKasI
TEOpHsI HJICATHLHOTO Ta3a.

63 | TepmoanHamuka

64 | XKunkocts u map

65 | TBepmoe Temo

66 | MexaHu4yecKkue U 3ByKOBBIE BOJIHBI.
3anauu B TETpaau

67 | Cuibl AIEKTPOMArHUTHOTO
B3aMMOJICUCTBUS  HEMOJBIKHBIX
3apsIoB.

68 | DHeprus AJIIEKTPOMArHUTHOTO

BSaHMOﬂeﬁCTBHH HCIIOABHIKXHBIX

3apsAa0B.




Pe3epB — 2 yaca




