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[HosicHuTeIbHASA 32l CKA
PaGouas nporpamma yaeOHOTO nipenMera Ousnka cocTaBiIeHa ¢ yUeTOM:

o @enepanpHOTO 3aK0HA 00 0Opa3zoBanum B Poccuiickoit @enepanuu (ot 29.12.2012 N 273-
@3 (pexn. ot 29.07.2017));

e @enepalibHOTO rOCYJAPCTBEHHOTO 00PAa30BaTEIHLHOIO CTAaHAAPTA CPEAHETO OOILIEro
oOpa3oBanus (yTBepKAeH mpukazoM MunoOpuayku Poccun Ne 413 ot 17 mast 2012 rona) ¢
W3MEHEHUSAMHU U JonojgHeHussMH oT: 29 nexadbps 2014 r, 31 nexadpst 2015 r, 7 urons 2017 r.;

e aBTOpPCKOW paboueii mporpammbl A.B.Illatanunoit «Mocksa. [Ipocsemienne, 2017r.»;

e mporpammsl 1uist crapiieit mkodbl 10-11 kirace 6a30Bb1it ypoBeHs .. Msikuiies;

e  ®enepanpHOro nepeuns yueOHUKOB Ha 2020-2021 y4eOHBIH 1o, peKOMEHI0BAHHOTO
MunuctepcTBOM 00pazoBanus U Hayku PD K HCIONBb30BaHUIO0 B 00pa30BaTEIbHOM
npouiecce B OY;

e TpebOBaHUU K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl
(IMYHOCTHBIM, METAPEIMETHBIM, IPEAMETHBIM ); OCHOBHBIMH TIOJIXOJIAMH K PA3BUTHIO U
(dhopMUPOBaHHIO YHUBEPCATbHBIX yueOHbIX Aeiictuii (YY) ans cpeanero odiero
o0Opa3oBaHmMsI, ¢ TPOrpaMMoOii st ctapireid mkoibl 10-11 kimacc 6a30BbIil YPOBEHb
I A.Msakues.

e TpeOOBaHUI K OCHAIICHUIO 00PAa30BaTEIHLHOTO MPOIIECCa B COOTBETCTBUU C
COJIEP>KaTEIbHBIM HAIOJTHEHUEM YUeOHBIX MPeAMETOB (eepaibHOr0 KOMIIOHEHTa
rocyJapCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus.

Peanuzamusi  00pa3zoBaTeNbHBIX MPOTPaMM  E€CTECTBEHHOHAYYHOW M TEXHOJIOTUYECKOM

HanpasjIeHHOCTeH 1o (usnke ¢ ucnoap3zoBanueM obopynoanus nenTpa « TOUYKA POCTA»7-

11 xnaccei/MununcrepcTBO npocsenienus Poccuiickoit @eneparun/,2021r.

Pa3zpaborannas pabouas mporpamma peanu3yercs rmo yueonuky: Mskumes [7.5., Byxosnes b.b.,
Corckuit H.H. ®u3uka, 10 knacc, 11 knace. YueOHuUK 17151 001ieo0pa3oBaTeIbHbIX OpraHU3aIui, —
M : IlpocBemenue, 2020, paccuntanHas Ha 68 yacoB B ro (2 yaca B HEZIEJI0) U HalpaBjeHa Ha
6a30BbIii (00111€00pa30BaTENbHBIN) YPOBEHb U3YUEHUS PEAMETA.

Co0umro1eHa TPeeMCTBEHHOCTE ¢ DeiepaibHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIBHBIM CTaHIaPTOM
OCHOBHOT0 00111eT0 00pa30BaHusl; YUUTHIBAIOTCS MEKIIPEIMETHBIE CBS3H, 4 TAK)KE BO3PACTHBIC U
TICUXOJIOTHYECKHE OCOOCHHOCTH IIIKOJIHHUKOB.

OO0mas xapakrepucTuKa yue0HOro npeaMmera.
IkonpHBIN Kype GU3HKH — CUCTEMOOOPA3YIOIUI U1 €CTECTBEHHO-HAYYHBIX IIPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI, JISKAIINE B OCHOBE MUPO3/AaHuUs, SIBIISIOTCS OCHOBOM cozlepKaHUs
KYpPCOB XUMHH, OMOJIOTUH, reorpaduu U acTpoHoMUU. OU3MKa BOOPYKAET IKOIbHUKOB HAYYHBIM
METOOM IT03HAHMSI, TTO3BOJISIOLINM I0JIy4aTh OOBEKTHUBHBIC 3HAHUS 00 OKPY’KaIOIIeM MUpE.
Oco0eHHOCTAMHU U3JI0KEHUS COAepKaHUSI Kypca SIBISIOTCS:

e  EIMHCTBO U B3aMMOCBS3b BCEX PA3EIIOB KaK PE3yJIbTAT MOCIEI0BATEIBHOMN IeTalIu3aluu
P U3YYEHUH CTPYKTYPHI BElleCcTBa (OT MaKpo- 10 MUKpoMaciiTaboB). B riase
«QneMeHThl acTpopu3uKu. DBomonus BeenenHol» paccMaTpuBaeTcst oOpaTHas
MOCJIENOBATEILHOCTh — OT MEHBIIINX MacITa00B K OOJIBIIINM, YTO 00€CIICUNBAECT
BHYTpPEHHEE EIUHCTBO Kypca,

e OTCYTCTBHUE AeNieHusl GU3MKHU Ha KJIAaCCHUECKyIo U coBpeMeHHYo (10 kiacc: cnennanbHas
TEOpHUs1 OTHOCUTEIBHOCTH pacCMaTpPUBAETCs BClle] 3a MexaHuKoi HploToHa Kak ee
0000111eHUE Ha ClTy4yail JBMKEHUS TeJl CO CKOPOCTSIMU, CPAaBHUMBIMH CO CKOPOCTBIO CBETA;
11 xyacc: KBaHTOBasi TEOPUSI OIIPEENISIET CIEKTPhl U3TYyUEHHS U MOTJIOMIEHUS! BBICOKUX
4acTOT, UCCIIENYET MUKPOMUD);

e JI0Ka3aTeIbHOCTb U3JI0XKEHHS MaTepuasa, 0a3upyromascs Ha MPOCTHIX MaTEMaTHUECKUX
METOJIaX U KaueCTBEHHBIX OLIEHKAX (TIO3BOJISIOUIMX NOJYyYUTh, Harpumep, B 10 kiacce
BBIPKEHUE JUISI CUJIbI TPEHUS TTOKOSI U /ISl aMILTUTY/ bl BEIHYKJACHHBIX KoJieOaHu
MasiTHUKA, OLEHUTDh PAIUYC YepHOU IbIpbl; B 11 Ki1acce oleHUTH pa3Mmep siipa, SHEPrUio



CBSI3U JICKTPOHA aTOME M HYKJIOHOB B si/Ipe, KpUTHUYECKYIO0 MacCy ypaHa, BETUUUHBI
3aps0B KBAPKOB, YMCIIO 3B€3]1 B ['ajlakTHKe, IpUMEPHBIN Bo3pacT BeenenHoi, mapameTpol
BcenenHol B IIIAHKOBCKYIO 310XY, KPUTUUYECKYIO INIOTHOCTh BCeneHHOM, OTHOCUTENBHBIN
IepeBec BeUIecTBa HaJl aHTUBEUIECTBOM, Maccy JkuHca, TeMIiepaTtypy U IpUMepHOe BpeMs
cBeueHUs CoiHIla, BpeEMSI BOSHUKHOBEHUS PEJTMKTOBOIO U3JIy4EHUs, INIOTHOCTh
HEUTPOHHOM 3BE3]IbI, YNCIIO BRICOKOPA3BUTHIX IUBUIIM3ALUK BO BeenenHno);

e  MaKCHUMAaJIbHOE UCIOJb30BaHUE KOPPEKTHBIX (PU3NUECKUX MOJeNIel U aHaJoruil (MoJenu:
10 xmacc — MoA€enu KpUCTaJUIa, JIEKTPU3aLuU TpeHueM; 11 kimacc — cBepXIpoBOANMOCTH,
KocMoJiornyeckast Mmojienb OpuaMana, MoJeNb MPOCTPAHCTBA, HUCKPUBICHHOTO
rpaButanuent; ananoruu: 10 knacc — JBUKEHUS YaCTHUI] B OJJHOPOIHOM I'PABUTALIIOHHOM U
ANEKTPOCTATUYECKOM MOJIsIX; 11 Kitacc — pacnpocTpaHeHus MEXaHUYECKUX U AJIEKTPO-
MarHUTHBIX BOJIH, JABJICHUS UCATLHOTO B (POTOHHOTO Ta30B);

e 00CyX/eHHe IpaHull IPUMEHUMOCTH BCEX M3y4aeMbIX 3akoHoMepHocTel (10 kimacc: 3aKOHbI
Hrrotona, I'yka, Kynona, cnoxenust ckopocreit; 11 knacc: 3akon Oma, kinaccudeckas
TEOpUs ANEKTPOMArHUTHOTO U3JIYUYEHHUs) U UCTIOIb3yEeMbIX MOJIeTiel (MaTepuaabHas TOUKa,
WJIeaTbHBIN a3 U T. 1.);

e HCIIOJNB30BaHHE U BOZMOXKHAS MHTEPIIPETAIHs COBPEMEHHBIX HaydHbIX JaHHbIX (11 kmacc:
AHU30TPOIHUS PEIMKTOBOIO U3TyUEHHS CBSI3bIBACTCS C 00pa30BaHUEM ACTPOHOMUYECKUX
CTPYKTYD );

e paccMOTpEHHE MPUHIUNIA JEHCTBUS COBPEMEHHBIX TEXHUUECKHUX ycTpoicTB (10 kmacc:
CBETOKOIMHUPOBAILHOM MAlINHBI, 3IEKTPOCTATUIECKOTO (DUIBTPa IJI1 OUUCTKU BO3yXa OT
IIbLIK, KJIaBUATYpPbl KOMIbIOTEPA; 11 Kiacc: 1eTekTopa MeTAIIIMYECKUX IPEIMETOB, II0E31a
Ha MarHWTHOM MOMAYIIIKE, CBETOBO/Ia), MPUKIIAJHOE HCIIOIb30BaHHE (PU3NUECKUX SBICHHIM
(10 xmacc: siBIeHUE ICKTPU3ALMHI TPEHUEM B JIAKTHIIOCKONUHM; 11 Kiacc: 3JIeKTpUIeCcKoro
paspsija B IUIa3MEHHOM JHCILIEE);

e  OO0IIEKYIBTYPHBIN aCHEeKT (PU3NYECKOTO 3HAHMUSI, pealiu3allis UIeH MEeXKIIPEIMETHBIX CBsI3er
(10 xmacc: cummeTpus B IPUPOJIE U )KUBOIIKCH, YIIPYTrHe qedopMaluu B OMOIOTHUECKUX
TKaHsX, (PU3MOJIOTUYECKOE BO3ACHCTBUE MTEPETPY30K Ha OPraHU3M, CYILIECTBOBAaHUE
ANEKTPUYECKOTO 1oJist y pbi0; 11 kiace: puznyeckue NpuHIUIBI 3peHusi, O0bSICHEHNE
MPUYMH BO3HUKHOBEHUS paJHAIlIOHHBIX TOSICOB 3€MJITH, BBIICHEHUE BKJIa/1a Pa3IMUHbIX
HMCTOYHUKOB MOHU3HUPYIOIIETO U3JIyYE€HHUs B €CTECTBEHHBIN PaIUallMOHHBIN (OH,
HCIOJIb30BAaHNUE SIBIICHUS PAJUOAKTUBHOTO PACIa/ia B U30TOIHONW XPOHOJIOTHH,
(dbopMyIHMpoBKa HEOOXOIUMBIX YCIIOBHIM BO3SHUKHOBEHUS OPIraHUYECKOHM KU3HU Ha IUIAHETe).

e OcBoenue y4eOHOTO MpeaMeTa HalpaBIeHO Ha Pa3BUTHE Y 00YJArONIUXCs TTPEACTABICHU O
CTPOEHHUH, CBOWCTBaX, 3aKOHAX CYIIECTBOBaHMSA M JBM)KEHUS MaTepuH, Ha OCBOCHME
oOyyaroluMucss OOIMIMX 3aKOHOB M 3aKOHOMEPHOCTEW NPHUPOJHBIX SIBIEHUM, CO3JaHUE
ycrmoBuil i1 (QOpMHUpPOBaHUS ~ MHTEIUIEKTYalbHBIX, TBOPYECKUX, TPaXJTaHCKHX,
KOMMYHMKAI[MOHHBIX, HMH(QOPMAIIMOHHBIX KoMmreTeHIui. OOyuarouiyecss OBJIAJCIOT
HAayYHBIMH METOJAMU pEIICHHUS PA3IUYHBIX TEOPETUYECKUX U TMPAKTUYECKUX 3ajad,
YMEHUSIMH  (OPMYIUPOBAaTh THUIOTE3bl, KOHCTPYHUPOBaTh, IPOBOIUTH SKCIEPUMEHTHI,
OILICHUBATh U aHATM3UPOBAThH MOJYUYCHHBIE PE3YIbTATHI, COMOCTABISTh UX C OOBEKTUBHBIMU
peausIMU KU3HU.

e  VYuyeOHBIH TpeaMeT crnocoOCTBYET (OPMHUPOBAHUIO Yy OOyyarouuxcs yMeHHil Oe30racHo
UCNOJb30BaTh  JabopaTopHoe  00OpyJOBaHWE,  NPOBOJUTH  E€CTECTBEHHOHAYYHBIE
UCCIIEIOBaHMS M HKCIIEPUMEHTHI, aHAJTU3UPOBATh MOIYUYEHHbIE PE3YyJIbTaThl, IPEICTABIATh U
HAyYHO apTyMEHTHPOBATh MOJTYYCHHBIE BHIBOIBI.

e l3yuenue mpenmMera B 4acTu (OPMHUPOBAHUS Y OOYHAIOIIMXCS HAYYHOTO MHUPOBO33PEHUS,
OCBOGHMS  OOIICHAayyHBIX  METOJNOB  (HAOMIOJeHHMe, U3MEpEeHHe,  HIKCIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHUS IMPAKTUUYECKOIO MPUMEHEHMs] HAay4HbIX 3HAaHUM (U3MKH B
KU3HU OCHOBAHO Ha MEXIPEAMETHBIX CBI3AX C MpeaMeTaMH: MaTeMaThka, HHPOpMaTHKa,
XUMHUsL, OMoJoTus, reorpadusi, SK0JI0r s, OCHOBBI 0€30MaCHOCTH JKU3HEIEATETHbHOCTH.

DKCIIEpUMEHT SIBJISIETCS HCTOYHUKOM 3HAHUN U KPUTEPUEM UX UCTHHHOCTHU B HayKe.



Konnenus coBpeMeHHOro 00pa3oBaHus MOpa3yMeBaeT, 4To B y4eOHOM SKCIIEPUMEHTE

BEIYIIYIO POJIb JOJDKEH 3aHITh CAMOCTOSATEIbHBINA UCCIIEA0BATEIbCKUN YUCHUUECKHIMA

IKCIIEPUMEHT.
CoBpeMeHHBIE KCTIEPUMEHTAIBHBIE HCCIIEI0OBAaHUS 110 (PU3UKE yXKEe TPYIHO MPEACTaBUTH 0€3
MCIOJIb30BAaHUS HE TOJILKO aHAJIOTOBBIX, HO U IU(PPOBBIX U3MEPHUTENBHBIX MpHOOpoB. B
®denepansHoM ['ocymapcTBeHHOM 00pa30BaTEIFHOM CTaHIAPTE MPOIMKUCAHO, YTO OJTHUM U3
YHHUBEPCATBHBIX YICOHBIX ACHCTBHIA, MPUOOPETACMBIX YYAIIUMUCS, TOJHKHO CTaTh YMEHUE
«IIPOBEJICHUS OTBITOB, MPOCTHIX IKCIIEPUMEHTATIBHBIX UCCIEI0OBAHUH, IPSMBIX U KOCBEHHbBIX
M3MEpEHU ¢ UCTIOIh30BAaHUEM aHAJIOTOBBIX M IU(POBBIX H3MEPUTEITHHBIX IIPUOOPOBY.
VY4eOHbIH SKCIEPUMEHT 110 (PU3UKE, TPOBOIMMBIN Ha TPAIUIIMOHHOM 000pyAoBaHuU (6€3
MpUMEHEHHS U(DPOBBIX TaOOPATOPHIi), HE MOXKET B MOJIHOM Mepe 00ECTIeUnTh PEIICHUE BCEX
o0pa3oBaTeNnbHBIX 337]a4 B COBPEMEHHOM LIKOJIE.
[udposas 1abopaTopust USMEHSIET METOAUKY U COJIEPIKaHUE IKCIIEPUMEHTATBHON JAESITeITLHOCTH.
upokwuii ciekTp HUGPOBHIX JATYUKOB MO3BOJISET YUALTUMCS 3HAKOMHUTHCS € TapaMeTpaMu
(U3HYECKOTO IKCIIEPUMEHTA HE TOJIBKO Ha KAYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MOMOIIBI0 UG POBOI JTAOOPATOPUH MOKHO IPOBOAUTD UTUTEIBHBINA AIKCIIEPUMEHT J1aXKe B
OTCYTCTBHH dKCIIepUMeHTaTopa. [Ipu 3TOM M3MepsieMbie JTaHHBIC U PE3yJIbTaThl KX 00PabOTKU
0TOOpaXKaroTCsl HETIOCPEICTBEHHO HA IKPaHE KOMIIBIOTEpA.
B niporiecce popMupoBaHHs SKCIIEPUMEHTAIBHBIX YMEHUH 110 (DHU3HMKE yIAIUNUCS YIUTCS
MPeICTaBIATh HHPOPMAIMIO 00 UCCIEAOBAHUN B YETHIPEX BUAAX:

e B BepOaIbHOM: OMKCHIBATH IKCIIEPUMEHT, CO31aBaTh CIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(UKCHpPOBaTh BHUMAHNE HA U3MEPSEMBIX (PU3NUYCCKUX BEIMIMHAX, TCPMUHOJIOTHH;

e B TaOJIMYHOM: 3aNIOJHATH TaOIHIIBI JAHHBIX, JIEKAIIUX B OCHOBE IOCTPOEHUS IpaduKOB
(pu 5TOM y ydanuxcs BOZHUKAET MEPBUYHOE MTPECTABICHHUE O MaclITabax BEJIHYKH);

e B TrpapuIecKOM: CTPOUTH TpapUKH MO TAOJMYHBIM JAHHBIM, YTO ITO3BOJISICT IEPEUTH K
BBIIBIDKEHHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MeXAy GU3MUECKUMU BeIHUYUHAMU (TIpU
ATOM YUYHUTENb MMOKa3bIBAET MPEUMYILECTBO B BU3YyAIU3allMN 3aBUCUMOCTEN MEXKIY
BEJTMYMHAMU, HATJISTHOCTH U MHOTOMEPHOCTH );

e B aHATUTHYECKOM (B BHJIE MAaTEMaTHUYECKUX ypaBHEHUI): MPUBOAUTH MATEMATUYECKOE
OIMMCAaHNE B3aMMOCBSI3H (PH3NYECKUX BEITHMYMNH, MaTeMaTHIecKoe 0000IIeHNE TIOTYyICHHBIX
pE3yNbTaTOB.

[{udposslie 1abopaTOPUU MO3BOJISAIOT CYNIECTBEHHO YKOHOMHUTH BPEMSI, KOTOPOE MOXKHO TTOTPATHTh
Ha (OpPMHUPOBAHUE UCCIIETOBATENBCKUX YMEHUHN yUaIIUXCsl, BBIPAKAIOIIUXCS B CIETYIOIINX
JEUCTBUSAX:

e olpeeneHue npoodIemsl;

e IIOCTAHOBKA MCCIIEIOBATEIHCKON 3a/1a4H;

e IUIAHUPOBAHUE PEIICHUS 3a]]a4u;

e IIOCTPOEHUE MOJENEH;

e BBIIBHXCHHE THUITOTE3;

e JKCIEpUMEHTAIbHAS MPOBEPKA TUIOTE3;

e  AHAJU3 JIAHHBIX YKCIICPHUMEHTOB HJIU HAOJFOICHHUI;

e (opMyTUpOBaHUE BEIBOIOB.

[udposoe yuebHOE 000pyIOBAHUE TIO3BOJISET YIAIIUMCS O3HAKOMHUTHCS C COBPEMEHHBIMU
METOJIaMH UCCIICOBAHUS, TPUMECHICMBIMU B HAYKE.

Henssmu peanusanuy OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbI IO (PU3HKE SBIISIOTCS:
® JJOCTHXEHHE BBIITYCKHUKAMHU TUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHUS Kypca (pU3UKU;

[IpenycmarpuBaeTcs penieHue cleyomux 3a1ay:
e o0ecreyeHrne COOTBETCTBHS OCHOBHOM 00pa30BaTesIbHOM MPOrpaMMbl TpeOOBaHUAM
denepanbHOro rocyapcTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa OCHOBHOI'O 00111er0 00pa3oBaHus;
e o0ecrieueHue 3(pPEeKTUBHOTO COUETaHHsS YPOUHBIX M BHEYPOUHBIX (OPM OpraHU3aLUU



y4EOHBIX 3aHATHNA TIO (PHU3HKE;

® OpraHm3ali0  HMHTCIUICKTYaldbHBIX  COPEBHOBAaHWUU,  TPOEKTHOM ©  ydeOHO-
HCCJIEIOBATENILCKON JIEATENHHOCTH;

® ColmManbHOE W Yy4eOHO-MCCIEAOBATEIbCKOE MPOCKTHpPOBaHHUE, MpodeccnoHambHas
OpHEHTAIMS 00YJAFOIIHUXCS;

® COXpaHCHHE U YKpeIICHUE (PU3NYECKOT0, MCUXOJIOTHIECKOTO U COMHAILHOTO 370POBbSI
oOy4Jaronuxcs, ooecrnedeHre ux 0e30MacHOCTH.

IInanupyemMble pe3yibTaThl OCBOCHHUSI y1eOHOI'0 IpeAMeTa
JInyHOCTHBIE
* B IEHHOCTHO —OpUEHTUPOBAHHOH cpepe —IyBCTBO TOPJIOCTH 32 POCCUICKYIO (PM3UYECKYIO HAYKY,
rYMaHU3M, MOJIO)KUTEIbHOE OTHOIICHUE K TPYY, LEJIeyCTPEMICHHOCTb;
* B TPYHOBOH cdepe —TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEHIIEH 0Opa3oBaTenbHOIM
TPaeKTOPUH;
* B MO3HABATEIbHOUN (MHTEIJIEKTYaIbHOM, KOTHUTUBHON) cepe — YMEHUE YIPaBIATh CBOCH
M03HABATENBHON JE€ATEIbHOCTHIO.

MeTanpeuMeTmﬂe
*  HCIIOJb30BaHUE YMeHI/Iﬁ W HAaBBIKOB pa3/IMYHBIX BH/I0B MO3HaBaTEILHOM JCATCIIbHOCTH,
MNPUMCHCHUC OCHOBHBIX MCTOJOB IIO3HAHUSA (CI/ICTGMHO - I/IHCI)OpMaIII/IOHHblf/'I aHaJns,

MOJICTTUPOBAHUE U T.J.) ISl U3yUCHHs PA3TUYHBIX CTOPOH OKPYXKAIOIIEeH NEeHCTBUTENIbHOCTH;

* MCIOJIb30BaHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEpamuii: GopMyIHMpOBaHUE THIIOTE3, AHAIIU3
U CHHTE3, CpaBHCHHE, OOOOIICHHME, CHCTeMAaTH3allvs, BBIABICHHE NPUYMHHO — CIICJCTBEHHBIX
CBSI3CH, IIOMCK aHAJIOI'OB;

* yMeHHUE IeHepupOBaTh UACH U ONPENEIsATh CPEICTBA, HEOOXOAUMBIE JUIsl UX peaTn3allii;

* yMEHHE ONpeNessaTh eI U 3aa4M JCSITeIbHOCTH, BHIOUPATh CPEACTBA peau3aliu 1eie u
IIPUMEHSATH UX Ha MPAKTUKE;

*  HCNOJNb30BAaHME PpA3IUYHBIX HCTOYHHUKOB JUISl TOJY4YeHHs (U3NYECKOM HHpOopMaIuH,
MOHMUMAaHUE 3aBUCUMOCTU cojAepkaHus H (GOpMbl TPEACTaBICHUS HHPOpPMAIMH OT LeJei
KOMMYHHKAIIUX 1 aapecara.

IMpeamerHbie

* cobmronath npaBuia 0€30MaCHOCTH U OXpaHbl TpyJa MpH padoTe ¢ yueOHbIM M J1abOpaTOPHBIM
00opynOBaHUEM;

* MOHUMAaTh CMBICII OCHOBHBIX (PU3NYECKUX TEPMUHOB: (U3UYECKOE TeNo, (PU3MUECKOE SBIICHUE,
¢u3nyeckas BeJINYMHA, €TUHHUIIBI U3MEPEHNUS;

* pacno3HaBaTh MNpOOJEMBbI, KOTOPHIE MOXXHO PELIUTh IMPU TMOMOIIM (PU3NYECKUX METOJIOB;
aHAJM3UPOBATh OTJENbHBIE JTAlbl NMPOBEJCHUS WCCIEAOBAHUM M MHTEPHPETHPOBATH PE3YJIbTAThI
HaOJIIOIEHUH U OIBLITOB;

* CTaBUThH ONBITHI 10 HCCIEAOBAHHIO (PU3NYECKUX SIBICHUH MM (U3NYECKHUX CBOICTB Ten Oe3
WCIIOJIb30BAaHUS TPSAMBIX H3MEpPEHUi; Mpu 3ToM (OopMynIHpoBaTh MpobdiieMy/3afady y4eOHOro
HKCHEPUMEHTa; COOMpATh YCTAHOBKY M3 TNPEAJIOKEHHOTO OOOpYAOBAaHUS; MPOBOJUTH ONBIT U
(dbopMyIupoBaTh BHIBOIBI.

* mpuMevarb: NMPH MPOBEIEHUH HCCIeNOBaHUSA (PU3MUECKUX SBICHUA HM3MEpHUTEIbHBIE MPUOOPHI
WCIOJIb3YIOTCS JIMIIb KAaK JATYUKU U3MepeHus: (U3MUECKUX BEJIWYUH. 3aIUCH MOKAa3aHUM MpAMBIX
U3MEpEeHUl B 3TOM ciiyyae He TpeOyeTcs.

* MOHMMATh POJIb SKCIIEPUMEHTA B MOJTYYEHUHU HaydYHOH HH(DOpMAIUH;

* MPOBOJAUTH MpsIMble U3MEpPEHUS (U3NUYECKUX BEIMYUH: BPEMsi, pacCTOSHUE, Macca Tela, 00beM,
cuila, Temreparypa, atMoc(hepHoe TaBlIeHHE, BIAKHOCTh BO3JyXa, HANpPsDKEHUE, CHJIA TOKA; MPH
3TOM BBIOMpPATh ONTHUMAJIbHBIN CIIOCOO M3MEPEHHUs M HCIOIb30BaTh MPOCTEHIINE METOJIbl OLIEHKH
IIOIPELIHOCTEN U3MEPEHUN;

* IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMUYUH C MCIOJb30BAHMEM MPSMBIX



U3MEpPEHUIl: TpH 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (DUKCHUpPOBATH pE3yNbTaThl IMOTYYCHHOU
3aBUCHUMOCTH (PM3NYECKUX BETUYHMH B BHJIE TaOIUI] U rpadUKOB, eNaTh BBHIBOJBI IO pe3yjbTaTaM
HCCIE0BAHUS;

* TPOBOAWTH KOCBEHHBIC H3MEPECHUS (U3MUECKUX BEIUYMH: TIPU BBINOJHCHUU W3MEPEHUN
coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIysl NpPEIOKEHHOW WHCTPYKLUHHU, BBIYUCIATH
3HAQUYEHHE BEJIUYMHBI M AHAJIU3UPOBATH MOJYUYEHHBIE PE3YyIbTaThl C YYETOM 3aJaHHON TOYHOCTHU
HU3MEpEHUI;

* aHAIM3UPOBATH CUTYAIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE
M3YYCHHBIX (PU3UYECKUX SBJICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIINECs 3HAaHUS JJIs UX
OOBSICHEHMUS;

* MOHUMAaTh NPUHLMUIIBI JEHCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS HX
0€30IMacCHOTO HCIIOIB30BAHUS B IIOBCEAHEBHOW KHU3HU;

Mecmo npedmema 6 yuedHOM naane
KounyecTBO yacoB: no nporpamme - Bcero 136 vacos 3a aBa roga: 10 kiacc - 68 vacos, 11kmacc -
68 gacos.

Conep:xanue yueOHOT0 npeaMera
®dusuka, 10 kiaace
Beenenue (14)
®u3uKa 1 MO3HAHUE MUPA

Mexanuka (264)
Mexannueckoe asmxenne. Cuctema orcueta. CriocoOsl onrcanus ABrxkeHus. Tpaekropus. [1yTs.
[lepemenienue. PaBHoMepHOe npsiMosinHeHoe aBukeHue. CkopocTh. Y ckopenue. CKopocTh Ipu
JBUKEHHUH C TIOCTOSTHHBIM yckopeHueM. CBoOOIHOE majieHue Tel. J[BrKeHne ¢ yCKOpeHUueEM
cBOOOHOrO NajieHus. PaBHOMEpHOE IBUYKEHUE TOUKH 10 OKpYKHOCTH. KuHemaruka abcotoTHO
TBepaoro tena. [Ipunnun npuunHHOCTH B MexaHuke. Muepuus. [1epsslit 3akon Herorona. Cuna.
Macca. Bropoii 3akon Herotona. Tpernii 3akon HetoToHa. ['eonieHTpuyeckas cucrema oTcyera.
Cunsl B npupoze. Cuna TsKecTH. 3aKOH BCEMUPHOTO TAroteHus. Bec tena. Cuia ynpyrocru.
JlabopaTopHas padora Ne 1 «3yueHue ABUKeHHS TeJIa MO OKPY:KHOCTH». Cuia TpEeHUS.
Nmnynbe. 3akoH coXpaHeHus UMITyJbca. PeakTuBHOE ABMKeHHE. MexaHndeckas padoTta u
MOIIIHOCTh CHUJIBI. DHEPTHUS.
JlabopaTopnasi padora Ne 2 «3yyeHnne 3aK0Ha cOXpaHeHHUsI JHeprum». PaBHoBecue Tell.
VYcnoBus paBHOBECHS TEI.

Mouaexyasipaas ¢pusuka. Tepmogunamuka (174)
OcHosuble nonoxxenns MKT. bpoyHoBckoe aBmxenue. Bzanmoneiictsue mosnekyi. CTpoeHue
TBEPJBIX, KUJIKUX U Ta3000pazHbIx Tea. OcHoBHOe ypaBHeHHe MKT uaeansHoro rasa.
Temneparypa. TemioBoe paBHOBecHEe. DHEPIHs TEIUIOBOIO JIBHKEHHS MOJIEKYII. Y paBHEHHE
COCTOSIHUS MJIeaNIbHOTO Ta3a. ['a3oBble 3akoHbI. JlaGopaTopHasi padora Ne 3
«IKcNnepuMeHTaIbHasA poBepka 3akoHa I'eii — JIroccaka. Haceimennsiil nap. Kunenue.
Brnaxxnocts Bo3nyxa. CTpoeHHE U CBOWCTBA KPUCTAIUTMYECKUX M aMOp(HBIX Tel. BHyTpeHHsis
sHEeprus u pabora B TepMorHaMuKke. KonnuecTBo TerioTel. Y paBHEHHE TEIIOBOro OanaHca.
IlepBslii 3aK0H TepMoAMHAMUKH. BTOpoii 3akoH TepMonnHaMuku. Teruosele aqurarenu. KITI
TEIUTOBBIX JIBUraTeseH.



JyekTpoAuHAMHUKA (244)

DnexTpuuecKui 3apsa. DIeKTpu3anus Tell. 3aKOH COXPAHEHHUS AIEKTPUYECKOT0 3apa1a. 3aKOH
Kynona. Onexrpuueckoe nose. HanpsoxkeHHOCTD 35ekTprudeckoro noiist. [losme Toueunoro 3apsiga u
mapa. [IpuHnun cynepno3unuu nosield. [IpOBOIHUKY U IUAIIEKTPUKU B JIEKTPOCTATUYECKOM I10JIE.
[ToTenuman 3;1eKTpoCTaTUYECKOTO N0JIA. Pa3HOCTh MOTEeHIMANIOB. DIeKTpoeMKOCTh. KoHaeHcaTop.
DNEKTPUUECKUN TOK. Y CIOBUS CYILIECTBOBAHMS 3JIEKTPUUECKOro Toka. 3akoH OMa i yyacTka
uenu. Conpotusiienue. Jlaboparopuasi padora Ne 4 «M3yueHnune napajijieibHOTo 1
N0CJIe0BATEIbHOI0 COeIMHEHUsI TPOBOIHNUKOBY». Pab0Ta 1 MOIIIHOCTH MOCTOSTHHOTO TOKA.
DnekTpoABMXKYIIas cuia. 3akoH OMa a1 roixHoi nenu. JlaboparopHasi padora Ne 5
«M3mepenne IIC u BHYyTpPEeHHEr0 CONPOTHUBJIEHHSI HCTOYHNUKA TOKA». DJICKTPOHHAS
IIPOBOAMMOCTb METAJIIIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIEPATYPhl. DIEKTPUUECKUNA TOK B
MOJIynpoBoHUKAX. [[0dynpoBOAHUKOBBIE TPUOOPHL. DIESKTPUUECKUN TOK B BAKyyMe.
DNEKTPUUECKUN TOK B )KUJKOCTSIX. 3aKOH 3JIEKTPOIN3a. DIEKTPUUECKUM TOK B razax. [lna3ma.
IMoBTOpenue (2 u)

dusuka, 11 kaace

OCHOBBI YJIEKTPOAMHAMUKH (IIPOJOJIKEHHE).
WNuayknust MarHUTHOTO 10181, JlelicTBHe MarHUTHOTO ITOJIS Ha MTPOBOHKUK ¢ TOKOM M JIBUKYIITYFOCSI
3apspkeHHyro yactuily. Cwiia Amrepa u cuiia JlopeHiia. MarHutHbie cBolicTBa BemiecTBa. [10Tok
BEKTOpa MarHUTHOW MHAYKIIUHU. SIBICHUE 3JICKTPOMArHUTHOW HHIYKITHH. 3aKOH
ANEKTPOMArHUTHOM UHIYKIMH. DIEeKTpOMarHuTHoe mnoJje. [lepemenHnslil Tok. SIBnenue
CaMOMHIYKIMH. HIYKTUBHOCTD. DHepeus 21eKmpomMacHumno2o noJis.
Jlabopamopuas paboma Nel «H3zmeperue cunvl 63aumo0eticmeuss KamyuwKy ¢ moKoM U MAaZHUma»
Jlabopamopnas paboma No2 «Hccnedosarnue s6ieHust 31eKmMpOMASHUMHOU UHOYKYUUY

KoJsie0anus 1 BOJIHBI
Mexannueckre KoyieOaHus ¥ BOJTHBI. AMIUTUTY/Ia, IIEPUO/I, 9acTOTa, haza KojeOaHuH.
[IpeBparieHus SHEPTUU MpH KoJIeOaHUAX. Buinyswcoennvle konrebanus, pezonanc. Ilonepeunsie u
MPOJIOJIBHBIE BOJHBI. DHEPTUS BOJIHBL. Mumepghepenyus u ougppaxyus 6oan. 3ByKOBBIC BOTHBI.
DnexTpoMarHuTHele konebanus. KonebatenbHblit KOHTYp. CBOOOHBIE DIIEKTPOMArHUTHBIE
KoseOaHus. BeIHyX/IeHHBIE 3JIEKTPOMAarHUTHbBIE KosieOanust. Pezonanc. IlepeMeHHbI TOK.
Konzgencarop u karyiika B 11eru nepeMeHHoro Toka. [Ipon3BoacTso, nepegada u notpedieHme
AIEKTPUUYECKOM PHEPTUHU. DJIEMEHTapHas Teopus TpaHchopmaTopa. IIEKTPOMArHUTHOE TTOJIE.
BuxpeBoe snekTpuueckoe moie. DIeKTPOMarHUTHBIE BOIHBI. CBOKWCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
Jlnarma3oHbl 3JIEKTPOMAarHUTHBIX U3JTydeHUH M UX MPAKTHYECKOe MpUMeHeHue. [IprHITHITEI
PaZAMOCBS3H U TEICBUICHUS.
Jlabopamopuas paboma Ne3 « Onpedenenue yckopenusi c600600H020 NAOEHUsi NPU NOMOWU
MASIMHUKAY

Onrtuka
I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacpOCTpaHEHUE CBETa B OJJHOPOIHOM cpefie. 3aKOHbI
OTpa)keHHUs U mpenoMieHus cBera. [loaHoe BHyTpeHHee oTpaxenue. ONTHYeCKHe MPHUOOPHI.
Bonnosesle cBoicTBa cBeta. CkopocTh cBeta. MuTepdepenius ceeta. KorepentHocts. Audpakuus
cera. [Tonspuzanus ceera. lucnepcus cseta. [IpakTuueckoe npuMeHEHUE 3JIEKTPOMArHUTHBIX
W3TyYEHHI.
Jlabopamopnas paboma Ned « U3mepenue nokazameiisi npeiomMieHus CMeKia»
Jlabopamopuas paboma Ne5 «Onpedenenue onmuueckou Cuibl TUH3bL U YOKYCHO2O PACCMOAHUSA
cobuparowjeri TUH3bL»
Jlabopamopuas paboma Ne6 « Uzmepenue Ounbl c6emosoul 80 IHbLY»

DJIeMEeHTBI TEOPUH OTHOCUTEIbHOCTH
WHBapnaHTHOCTh MOJTYJIsl CKOPOCTH CBETa B BakyyMme. [IpHHIIMI OTHOCHTENBHOCTH DUHIITEHHA.
CBs13b Macchl M DHEPTUU CBOOOHOM YacTUIIBI. DHEPTHUs MOKOs. CBS3b MacChl C SHEPTHUEH.



KBanToBas ¢puszuka
I'unoresa [Inanka o kBanTax. @ororddext. YpaBHenue DitHiTeHa 111 poTtodddexra. DOTOHBHI.
['unioresa ne bpoiiis 0 BOJHOBBIX CBOMCTBax 4acTull. KOpnyCKyasipHO-BOJHOBOU
nyanusM. Coomuowenue neonpedenennocmu I etisenbepea. Ilnanerapuast Moiesib CTPOEHUS aTOMa.
OmnsiTel Pesephopaa. KBantoeie noctynarel bopa. Mcmyckanue v moriomeHue CBeTa aTOMOM.
Jlazepsl.
CocTaB U cTpoeHHe aTOMHOTO siipa. SaepHbie cuiibl. JlegekT Macchl U SHEPTrHsl CBSI3U aTOMHBIX
sep. BUasl painoakTUBHBIX MPEBPAIICHUH aTOMHBIX sIIEp.
3aKoH paJiM0aKTUBHOTO pacnaja. Anepusie peakuuu. LlenHas peakuus neneHus saep. U SHEPrus
CBSI3U HYKJIOHOB B sifpe. SlnepHas sHepretuka. /lpumenenue a0epHoii snepeemuxu. Bnusnue
MOHHU3UPYIOUIEH panialluy Ha )KUBbIE OPraHu3Mbl. J[03a U3myyeHus, 3aKOH paJMOaKTHUBHOTO
pacrajia u ero CTaTUCTUYECKUHN XapakTep. DJIeMeHTapHbIe YacTHIbl. OyHIaMeHTalbHbIC
B3aUMO/CICTBHA.
Jlabopamopuas paboma Ne7 « Habarooenue cniowHoeo u TuHeuuamoco CneKmpoey
Jlabopamopnas paboma No§ « HUccreoosanue cnekmpa 8000pooay
Jlabopamopnas paboma Ne9 « Onpedenenue umnynbca u 3Hepeuu 4acmuybl Npu OBUNCEHUU 8
MA2HUMHOM Noje»

Ctpoenue Beenennoi
CoBpeMeHHbIE MPEACTABICHUS O IPOUCXOXKAeHUU U 3Botounu ConHua u 38e31. CTpoeHue
conHeuHol cucteMbl. Cucrema «3emist — JIlyna». O6mue cBeaenust o CosHue (BUA B TEIECKOIL,
BpallleHHe, pa3Mephl, Macca, CBETUMOCTh, TEMIIEpPATypa COJHIA U COCTOSIHHUE BEIECTBA B HEM,
XUMHYECKHii coctaB). MicTounnku sHepruun u BHyTpernee crpoenue Connna. Kiaccuduxanms
3Be3. 3Be3/Ibl U UCTOYHUKHU UX dHepruu. Ousnueckas npupoa 3se3a. Hama [Manaktuka (cocras,
CTpoeHue, IBIKeHuE 3Be31 B ['anmakTke u ee BpamieHue). [IporcxoxaeHue u 3BOITIOIHS TaTaKTHK
u 3Be31. [IpencraBienue o CTpOCHUHU U 3BOJIONMHU BeeneHHoil.
Jlabopamopnuas paboma Ne 10 « Onpedenenue nepuooa oopawjeHus OBOUHBIX 36€30» (neuamuule
mamepuanst).

YyeoHo-MeTOoAUYECKOE o0ecmeueHue

—  yuebnuk 'S .Mskumes, b.b.Byxosues, H.H.Cotckuit «®Pusnka» kimaccuyeckuit kype. 10
kiace» — Mockaa, [Ipocsemnienue, 2020 r.

—  yuebHuk I'.SI.Mskumes, b.b.byxosues, H.-H.Cotckuit «®Pusuka» kimaccuyeckuii kype. 11
kiace» — Mockaa, [Ipocsemnienue, 2020 r.

DJIeKTPOHHbIE y4eOHbIe M0coous
http://www.metod-kopilka.ru Metroaudeckast KOmuika
2. http://fcior.edu.ruhttp://eor.edu.ru denepasbHbIi LEHTP UH()OPMAITMOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su ITegaroruueckoe cooOIIECTBO
4. http://school-collection.edu.ru  Eaunas xosutekius 1H(POBBIX 00pa30BATEIBbHBIX

pecypcoB.

=
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TpeGoBaHus K yPOBHIO MOATOTOBKH YYAIIHUXCS
B pesyabTare ocBOCHHSI IPOrPaMMbl YYCHUK HAYYUTCH:

* nonumams: GU3NUECKOE ABICHUE, (PU3NUECKas BETUUYNHA, MOJIENb, TUIIOTE3a, PU3UIECKUI
3aKOH, TEOPHUsI, MPUHIIHI, IOCTYJAT, IPOCTPAHCTBO, BPEMS, BELIECTBO, B3aUMO/IeCTBHE, HHEPIUS,
paboTa, MOIIHOCTh, KHHETHYECKasl YHEPTUsl, IOTEHIUAIbHAS SHEPTrHs, KO3 PUIMEHT MoJIe3HOro
JEHCTBUS, MOMEHT CUJIBL, IEPUOJ, YaCTOTa, aMIUIUTYAa KoJeOaHU!, AJTMHA BOJIHBI, BHYTPEHHSS
SHEprus, yAeldbHas TEIUI0Ta NapooOpa3oBaHus, y/eabHas TEeIUIOTa IUIaBIeHUs, YAeIbHasl TeIIoTa
CropaHusl, TEMIIEpPATypa, aOCOIIOTHAs TEMIIEPATypa, CPEIHSI KHHETHUECKast SHEPrus YaCTHULL
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http://fcior.edu.ru/
http://fcior.edu.ru/
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BEILECTBA, KOJIMYECTBO TEILIOTHI, YAEIbHAs TEINIOEMKOCTD, BIAXKHOCTb BO3yXa, JIEKTPUIECCKUI
3apsn, CUia dJIEKTPUYECKOrO TOKA, JIEKTPUUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE COIIPOTUBIICHUE,
paboTa ¥ MOIIHOCTH AJIEKTPUYECKOTO TOKA, HAMPSDKEHHOCTH 3JIEKTPHUUECKOTO MOJIs,
JIEKTPOABHIKYILIAS CUIIA;

* NOHUMAMb CMBICT PUIUYECKUX 3AKOHO8, NPUHYUNOS, NOCMYIAmOo8: TIPUHIIMIIBI CYIEPIO3ULIUN U
OTHOCHUTENIbHOCTH, 3aKOH Ilackains, 3akoH Apxumena, 3aKkoHbl AMHaMUKU HbroTOHA, 3aKOH
BCEMUPHOI'O TATOTEHUS, 3aKOH COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOM dHEPIuu, 3aKOH
COXpaHEHUs SHEPTHUH B TEILIOBBIX IPOLIECCAX, 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
NEKTPUYECKOTO 3apsAaa, 3akoH OMa Uil ydacTka 3JIeKTpUYECKOM 1enu, 3akoH J[xoyns — JIenna,
3aKOH ['yKka, OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUH I'a30B, YPABHEHUE COCTOSIHUSA UACAIBHOTO
rasa, 3akoH Kynona, 3akon Oma as1s1 OJIHOH LienH, OCHOBHBIE MOJIOKEHUS U3y4aeMbIX (GU3NUYECKUX
TEOPHIi U UX POJIb B POPMUPOBAHUH HAYYHOT'O MHUPOBO33PEHUS;

Y4eHHMK NOJYYUT BO3MOKHOCTh HAYYHUThCS:

OIIMChIBATh U O6”I)$ICHHTI>Z

* ¢usuueckue s61eHus: paBHOMEPHOE MPIMOIMHEWHOE IBUYKEHUE, PABHOYCKOPEHHOE
HpﬂMOHHHeﬁHOG ABVOKCHUC, IICpCaAavy JaBJICHUA )KUAKOCTAMHA U Ira3aMu, IJIaBaHUC TCII,

GG y3uto, TEIIONPOBOAHOCT, KOHBEKIIHNIO, U3TYYCHHE, HCIapEeHUE, KOHACHCALIUIO, KUTICHUE,
IIJIABJICHUE, KPUCTAIUIN3ALUIO, JIEKTPU3ALUIO TeJl, B3AMMOICHCTBHE dJIEKTPUUYECKUX 3aps/I0B,
TEIJIOBOE JIEHCTBHE TOKA,

* gusuueckue s61eHUs U C80UCMBa mei. IBUKEHNE HEOECHBIX TNl U UICKYCCTBEHHBIX CITYTHUKOB
3emiin, CBOMCTBA Ia30B, KUAKOCTEH U TBEPIbIX TEI;

* pe3ynvmamol IKCHePUMeHmMOo8: HE3aBUCUMOCTh YCKOPEHHS CBOOOTHOTO MAJICHHUS OT MacChI
MaJarolIero Teja, HarpeBaHue ra3a npu ero ObICTPOM CHKaTUHU M OXJIAXKIEHUU MPU OBICTPOM
pacIIMpPEHIH, TOBBIIICHUH JIABJICHUS ra3a MPH €ro HarpeBaHUHU B 3aKPHITOM COCYyie, OPOYHOBCKOE
JBUKEHUE, HJIEKTPU3ALUIO TeJl IPU UX KOHTAKTE, 3aBUCUMOCTb COIIPOTUBIICHHUS MTOJIYIPOBOJIHUKOB
OT TEMIICPATYPHI 1 OCBCUICHU A,

* (yHIaMeHTaNbHBIE OMBITHI, OKAa3aBIINE CYIIIECTBEHHOE BIUSHUE HA pa3BUTHE (DU3HKHY;

* npusooums npuMepbl NPAKMUYECKO20 NPUMEHEHUs. PU3UYeCKUX 3HAHUI: 3aKOHOB MEXaHUKH,
TEPMOJAMHAMUKH U AJIEKTPOJUHAMUKHU B SHEPTE€TUKH;

* ompenensaTh Xxapaktep GU3NUEeCcKOoro mpoiecca no rpaduxy, radnuie, popmyie;

* OTJIIMYATh TUIIOTE3BI OT HAYYHBIX TEOPHil, IENaTh BHIBOJII HA OCHOBE IKCIEPUMEHTATbHBIX
JAaHHBIX, IPUBOAWUTDb IPUMEPHI, TOKA3bIBAIOIIUC, YTO: Ha6J'HOI[€HI/I$I H OKCIICPUMCHT ABJISAIOTCA
OCHOBOM JIJIs1 BBIIBM)KEHUS TUIIOTE3 U TEOPHl, TO3BOJIIOT MPOBEPUTH HCTUHHOCTh TEOPETUUYECKUX
BBIBO/JIOB,

(busnueckas Teopust JaeT BOZMOXXHOCTh OOBSICHSITh U3BECTHBIE SIBJICHUS ITPUPOJIBI U HAYUHBIE
(1)aKTBI, IMPEACKA3bIBATh €IIC HE N3BECCTHLIC ABJICHUA

* MPUBOAUTH MPUMEPHI OMBITOB, UJLUTFOCTPUPYIOIINX, YTO: HAOIIOIEHUS 1 DKCIIEPUMEHT CITy>KaT
OCHOBOM AJI BBIABUXKCHUA TUIIOTE3 U ITIOCTPOCHHUA HAYYHBIX TGOpHﬁ, OKCIICPUMCHT IMO3BOJIACT
MIPOBEPUTH UCTUHHOCTh TEOPETHUECKUX BHIBOJOB, (DU3MUECKast TECOPUS 1a€T BO3MOKHOCTh
OOBSACHATH SIBJICHUSI IPUPOBI U HaAy4HbIE (PaKThl, (PU3HUECKas TEOpHUs MO3BOJISET MPEICKA3bIBATh
eIlle He U3BECTHBIC SBICHUS U MX OCOOCHHOCTH, IIPH OOBSICHEHUU TIPUPOIHBIX SBICHHIMA
HCIIOJIB3YIOTCA (1)I/ISI/I‘ICCKI/IG MOJECJIN, OJUH U TOT XK€ HpI/IpO)IHHﬁ 00BEKT UJIU SIBIIEHHE MOYKHO
HCCIIeIOBATh HA OCHOBE MCIOJIL30BAHUS Pa3HBIX MOJIENIeH, 3aKOHBI (PU3UKU U PU3NIECKIE TEOPUU
HUMCIOT CBOU OITPCACIICHHBIC I'PaHUIIBI IPUMCHHUMOCTH

* uzmepsims: pacCTOSHUE, IPOMEXKYTKU BPEMEHH, MacCy, CUITY, 1aBlIEHUE, TEMIIEpaTypy,
BIQXKHOCTH BO3/yXa, CHIIY TOKA, HANIPsDKEHUE, TIEKTPUUECKOe COMTPOTUBIIEHUE, paboTy 1
MOIIIHOCTh 3JIEKTPHUUYECKOT0 TOKa, CKOPOCTh, YCKOPEHHE CBOOOIHOTO MaIeHUS, IIIOTHOCTh
BEIIeCTBa, pabOTy, MOIIIHOCTh, YHEPTHUIO, KOIPPHUIIMEHT TPEHUS CKOJIBKEHUS, YICIbHYIO
TEeIIOEMKOCTh BEIIECTBA, YAEIbHYIO TEIUIOTY IIaBieHus Japaa, DJC u BHyTpeHHEe
COMPOTHUBIIEHNE UCTOYHHUKA TOKA, MPEJICTABIISATh PE3YIbTAThl U3MEPEHUI C YUETOM UX
MOTPEIIHOCTEM;



* MPUMEHSTH MOJIYICHHBIC 3HAHUS 11 pelIeHus (PU3NYecKuX 3a1a4;

* ucnonv306amov npuoOOpemerHvle 3HAHUSL U YMEHUsL 8 NPAKMUYEeCKOU 0esimeilbHOCMU U
NOBCEOHEBHOU HCUSHU OIS

* obecrieueHs 6€30MaCHOCTH KU3HEACITEILHOCTH B TIPOIIECCE MCIIOIB30BAHMS TPAHCTIOPTHBIX
CPEJICTB, OBITOBBIX JIEKTPOIPUOOPOB, OIICHKH BIIMSHHS Ha OPTaHW3M YejIOBeKa U JPYTHe
OpTraHHU3MBI 3arPsI3HEHUS OKPYKAIOMIEH Cpeibl, PAlIMOHAILHOTO TPUPOIOTIOIB30BAHMS U OXPAHbI
OKpYKaroIlen Cpeibl;

* ompeneneHust COOCTBEHHOM MO3UITUH MO OTHOIICHUIO K DKOJIOTUYECKUM MpodIeMam 1
MTOBEJICHUIO B MPUPOJTHOM Cpejie.

TemaTuueckoe IIAHUPOBaAHUE

10 knacc
(c ucnosb3oBanneM od6opynoBanusi «Touku pocray)
Ne Tema KounvecTBO Kontposbnas JlaboparopHsbie
4acoB pabota paboThI
1 Mexanuka 25 KpNel,2 2
2 MonekynsipHas dusuka. 17 K/pNe 3,4 1
TepmoanHamuka
3 DNEKTPOIUHAMHKA 24 K/p Ne 5,6,7 2
4 [ToBTOpEHME, pe3epB 4
UTOro 70 7 9
11 knace
No Paznen KonnuecTs KonTtpomnbHas JlaGoparopHsie
0 4acoB paborta paboTsl
1. | OcHOBBI 2JIEKTPOJUHAMUKHI 10 gacoB 1 2
(mpoioKeHue)
2. | Konebanust 1 BOHBI 15 gacoB 1 1
3. | Ontuka 14 gacos 1 3
4. | OCHOBHI ClIEIMAIBHON TEOPUU 3 yaca 0 0
OTHOCHUTEIILHOCTH
5. | KBanroBas ¢puznka 17 gacos 2 3
6. | Ctpoenue Becenennoii 5gacoB 0 1
7. | IloBTopenue 3 yaca
8. | Pesepn 1 gac
Hroro 68 uacon 5 10




KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE
10 knace
70 yacos (2 yaca B HeIeJI10)

Ne Tema ypoka Kou1-Bo
ypoKa yacoB
Mexanuka (254)
1 Mexanunueckoe neuxenue. CriocoOs! onucanusaBuxenus. Tpaekropus. (1
IlyTs. Ilepemerenue.
2 PaBHOMepHOE npsiMonuHeiiHOe 1BUKeHuE. CKOPOCTb. 1
3 VYckopenue. CKOpOCTh NPU JTBUKEHUH CIIOCTOSTHHBIM 1
YCKOpPEHUEM.
4 Pemenue 3amau 1
3) CBobosiHOe naseHue Tei. JIBuKeHne CyCKOpeHUEM CBOOOHOIO 1
NaJCHHUS.
6 PaBHOMEpHOE NBUKEHHE MAaTEPUATIHLHOU TOUYKUIIO OKPY>KHOCTH. 1
7 Kunemaruka abconoTHo TBepAoro tena.Pemenue 3agay. 1
8 II/PNe 1 mo Teme «OCHOBbI KHHEMATHKHN» (C MCMOJIb30BAHUEM 1
odopynoBanusi «Touku pocra)
9 Amnamus k/p. [IpuHumn npuanHHOCTH B Mexanuke. Muepuus. [lepsorit 1
3akoH HprotoHa.
10 | Cuna. Macca. Bropoii 3akon HproToHa. 1
11 Tpernii 3akoH HeroToHa. ['eonieHTprueckascucTeMa oTcuera. 1
12 | Pemenwne 3amau
13 Cuuibl B npupoge. Cuna TskecTH. 3aKOHBCEMUPHOTO TATOTEHUSI.
14 | Bec tena. Cuibl yopyrocTu. 1
15 | JlaGoparopnasi padoTa Ne 1 «3yuyeHuneBuKeHUs TeJIa Mo 1
OKPYKHOCTH» (C MCI0/Ib30BaHNeM 000pynoBaHusi «Touku
pocTay)
16 Cuina tpenusi. Pemenue 3a1au 1
17 | Umnynbc. 3aKoH cOXpaHEeHUs UMIYJbca. PeakTHBHOE ABM)KEHHUE. 1
18 Pemenue 3agauq.
19 | Mexanuueckas paboTa ¥ MOIIHOCTb CHJIBL. DHEPTHSL.
20 | 3akoH cOoXpaHEHHs YHEPTUU B MEXaHUKE. 1
21 | JlabopaTtopHasi padora Ne 2 «3yyeHne3aKoHa COXpPaHEHUs 1
JHEPrum». (¢ UCNOJIb30BaHUEM 00opyaoBaHus «Touku pocray)
22 Pemenue 3amag 1




23

II/P Ne 2 mo Teme «3aKOHBI
AUHAMHUKH. 3aKOHBI COXPAHEHUS B MeXaHHKe»(C
HCI0JIb30BaHUueM o0opynoBanus «Touku pocray)

24 | PaBHOBecue Tel. YCIIOBHs paBHOBECHS Te. AHAIU3 K/p.
Mouaexyasipuas ¢puzuka. Tepmoannamuka(174)
25 | OcuHosusble nonoxenuss MKT. BpoyHoBckoeiBHkeHHE
26 | B3aumogeiicTBrE MOJIEKYII.
CrtpoeHue TBepAbIX, KHUIKUX U ra3000pa3HBIXTEI.
27 | OcnoBnoe ypaBHenne MKT nns nneansHororasa.
28 | Temnepatypa. TemnoBoe paBHOBecHE. DHEPTUSATEIUIOBOTO IBUKEHUS
MOJIEKYI.
29 | YpaBHEHHUS COCTOSHUS UICATLHOTO ra3a.l'a3oBbie 3aKOHBI.
30 | JIaGopaTopHas padora Ne 3
«IKCcNepuMeHTAIbHAs PoBepKa 3akoHa ['eit
—JIroccaka»(c ucnosb3oBanuem odopyrosanus «Touku pocray)
31 Pemenue 3amau
32 Hacpimennsiit map. Kunenue. BiaxxHocTb
BO3/yXa.
33 | CtpoeHue 1 CBOMCTBAa KPUCTAIIMYECKUX HaMOP(HBIX Tell.
34 | II/P Ne3 o Teme'" MoustekyJisipHasi pusuka»(c
HCI0JIL30BaHHeM 000pynoBaHus « TOYKH pocTay)
35 | BuytpenHssis sHeprus u paboTa BTepMOIMHAMUKE. AHAIN3
K/Pp.
36 | KoimnuecTBo TemIoThl. YpaBHEHHE TEMJIOBOTOOaIaHca.
37 | IlepBblit 3aKOH TEPMOAMHAMHUKH.
38 | Bropoii 3aKOH TepMOJINHAMHKH.
39 Tenmoseie neuratenu. K111 TerioBsix 1BUraTenci.
40 | Pemenwue 3aau.
41 | II/P Ne4 no Tteme «TepMmoanHaMuka»(c UCIOJIL30BAHHEM
o0opynoBanusi «Touku pocray)
JJleKTPpOAMHAMHUKA (244)
42 | DnekTpuyecKui 3apsa. DICKTpU3aLus Tell.
3aKOH COXPAaHEHHUS JIEKTPUUECKOTro 3apsia. AHAIU3 K/p
43 | 3akon Kymona.
44 | Dnextpuueckoe nosie. Hanmps»KeHHOCThIIEKTPHUECKOTO MOJIS.
45 | Ilone ToueyHoro 3apsiaa u mapa. [IpuHIUNICYneprno3uuy nojieu.




46 | [IpOBOAHHMKY M AUIJICKTPHUKH BIJICKTPOCTATHICCKOM 1
noJe.

47 | IloTeHIMaN 3JIEKTPOCTATUYECKOTO MOJIs. Pa3HOCTh MOTEHIINAIIOB. 1

48 | DnexrpoemkocTh. Konnencarop. 1

49 | Pemenwue 3a1a4q 1

50 | II/P NeS nmo TeMe «J1eKTPOCTATHKAY (€ UCIMOJIb30BAHHEM
o0opynoBanusi «Touku pocray)

51 | DnexTpuueckuii TOK. Y CIOBHS CYIIECTBOBAHUINIEKTPUUECKOTO TOKA. 1

52 3akon Oma j1s1 yyacTtka enu. ConpoTUBIICHHUE. 1

53 | JlaGopaTopuas padora Ned «M3yuenune
NapajijiejbHOr0 U NMOc/Ie0BaTeILHOI0CoeJUHEHUS
NMPOBOIHUKOBY (€ UCMOJIL30BaHHEM 00opynoBanus «Touku
pocTay)

54 | PaboTa 1 MOIIIHOCTH ITOCTOSIHHOTO TOKA. 1

55 | DuekTpoaBmwKymias cuia. 3akoH OMa JJISIOTHOM Hemu.

56 | JlaGoparopuas padora Ne5 «M3mepenne IJC 1
U BHYTPEHHEro cOnpoTuBJIeHUs HCTOYHUKATOKA (C
HCNO0JIb30BaHNeM o0opynoBanus «Touku pocTa»)

57 | Pemenue 3amau 1

58 I1/P Ne6 no Teme «aeKTPOAUHAMMKA» (C MCIIOJIB30BAHUEM
o0opynoBanusi «Touku pocray)

59 | DrnexTpoHHas MPOBOJAUMOCTb METAJIOB. 1
3aBUCHUMOCTD COITPOTUBJICHHSI OT TEMIIEPATYPHI.

60 | DnexTpuueckuii TOK B MoaynpoBoaHuKax.[lomynmpoBoHUKOBEIE TPUOOPEI. |1

61 | DnexTpuyecKHil TOK B BaKyyMe. 1

62 DNEeKTPUUYECKHUHN TOK B )KHIKOCTSIX. 3aKOHAJIEKTPOIU3A.

63 | DnekTpuueckuii TOK B razax. [Imaszma. 1

64 | O6001EeHrEe U TOBTOPEHHUE TEMBI
«DQIIEKTPUIECCKHUI TOK B PA3IIUIHBIX CPEIAX»

65 | II/P Ne7 o Teme 1
«IJIeKTpUYeCKHii TOK B Pa3JIMYHBIX cpeaax» (¢ HCMOJIb30BAHHEM
ooopynoBanusi «Touku pocray)

66- | IToBTOpeHHne U 0600IICHNE H3YUYEHHOTO MaTepraa. [loBeieHre HTOTOB |2

67 paboTHI 3a TOJI.

68 Pe3eps 1

11 knace
68 yacos (2 yaca B HejeJ10)
No Tema Koua-
BO
4yacoB

OcHoBbI JIeKTpoauHAMHUKH(NIPoaoJkenne)(10uacon)
MarnauTtHoe noJe (5 yacoB)




BBoaHBIN HHCTPYKTaX MO OXpaHe Tpyaa. BzauMoaercTBue TOKOB.
MarauTHO€ 1oJie ToKa




Bekrop MarHuTHOM MHAYKUMA. JIMHUMMAarHMTHOW HHAYKIUH

Monynb BekTopa MarHuTHo HHAyKuu. CuitaAmMiepa

HNucrpykrax no Th. JlabopaTropnasi padora

Nel «A3mepeHue cHIbI B3aMMOAEHCTBUAKATYIIKH € TOKOM U
MarHuTa (¢ UCIoJib30BaHueM 00opynoBaHus «Touku
pocTa)

JelicTBUEe MarHUTHOTO MOJIS HA ABMXKYIuica3apsa. Cuna Jlopenia.

DiaekTpoMaruuTHas HHAyKIus (5 yacos)

SIBneHne ANEeKTPOMArHUTHOM MHIAYKIMU. MarHuTHBIN MOTOK.
3aKOH 3JIEKTPOMAarHUTHON NHIYKIIUH.

Hucrpykrax no Th. Jlaboparopnas paGora

No2 «MUcciienoBanue siBJIeHUs

JIEKTPOMATHUTHON MHAYKIUI»(C MCIO0JIb30BAHHEM 000PY/10BAHHUS
«Touxku pocray)

3aKO0H 3JIeKTPOMarHUTHON HHAYKIMU. D{CuHAyKIINY B
JBIDKYIUXCS TIPOBOJHHUKAX.

Camounaykuusa. MTHAYKTUBHOCTh. DHEPTUsl MAarHUTHOTO IOJISE TOKA.
ONEKTPOMAarHuTHOE I10JIE

10

I1/P Nel. «MaruuTHoe mojie.)J1eKTPOMATHUTHASI MHAYKIUD (€
HCIO0JIb30BaHMeM 00opynoBanns «Touku pocray»)

KoJuiedanus u Bosnbl (15 yacoB)Mexanuueckue KoJiedanus (3 yaca)

11

AHanm3 KOHTPOIbHOU paboThl U Koppekius Y'Y JI.CroboaHbIe 1
BBIHYX/ICHHbIE KOJIeOaHusI.

VYcnoBue BOSHUKHOBEHHUS CBOOOIHBIX KoieOaHuitMaTeMaTH4eCKuid 1
NPYKUHHBIA MasTHUK.

JunaMuka Koyie0aTeIbHOTO IBHKCHHS

12

Hucrpykrax no Th. Jlaboparopnasi paGora

Ne3 «OmnpenesieHue yCKOpeHUs1 CBOOOIHOTONAIeHUS IPH
MOMOIIY MASITHUKA (€ HCIOJIb30BaHHEM 000pPY10BAHUA
«Touku pocray)

13

["apmonmnueckue konebanus, haza konedanuit.[lpespaiiennue snepruu
IIpU rapMOHUYECKUX KoseOaHusx. Pesonanc u 6oprda ¢ HUIM

DJIeKTPOMarHuTHbIE Kos1e6anus (5 yacoB)

14

CBoboxnble konebanus B KosiebarenbHOMKOHTYpe. [IpeBparienue
SHEPTUH MIPHU JIEKTPOMArHUTHBIX Kojiebanusx. [lepron




CBOOOIHBIX 3JIEKTpHUECKuX Konebanuil. [lepemeHHbIi
JIIEKTPUIECKUI TOK

15 AKTHBHOE colpoTuBiieHHe. [leiicTByolee 3HaUeHHE CUIIbI TOKA U
HanpspkeHus. EMKOCTh MMHAYKTUBHOCTD B LIEIIM IEPEMEHHOT0 TOKa
16 Pe3oHaHC B JIEKTPUYECKON LIEeTIH
17 ['enepupoBanue MeKTpUUECKOi sHeprun. Tpanchopmaropsl
18 [Tpou3BoacTBO, NIEepeiadya U UCIOJIb30BaHUEIIEKTPOIHEPT U
Mexanunuyeckue BoJHBI (3 yaca)
19 BonnoBeble siBnenus. PactipocTpaHeHHAMEXaHUYECKUX BOJIH
20 JmHa BostHBL. CKOPOCTH BOJIHBI
21 Bonnsl B cpese. 3ByKOBbIE BOJIHBI
DJIeKTPOMArHUTHBIE BOJIHBI (4 yaca)
22 W3nmyyeHue 3eKTpOMarHUTHBIX BOJIH. [[ITOTHOCTRIIOTOKA
3JIEKTPOMArHUTHOTO U3JTy4EHHUS
23 N3o06perenue panno A.C.IlonoBev. [TpuHIIMTIBIPaIHOCBS3H
24 CBolicTBa 2IIEKTPOMATrHUTHBIX
BOJIH. PacnipocTpaHnenue pagioBOIIH.
Paguonoxanus. [lonstue o renesnnenun.Pazsurue cpencrs
CBS3U
25 I1/P Ne2 «Kosebanusi UBOJHBI» (C MCNOJb30BAHUEM
odopynoBanusi «Touku pocra)
Onrtuka (14 yacoB)
CBeToBbIe BOJIHBI. ['eoMeTpryeckast HuBOTHOBasi onTnka (12 yacos)
26 AHaiu3 KOHTPOJIbHOM paboTs! 1 koppekius Y'Y J[.Pa3sutue B3riasaoB Ha
npupony csera. Ckopocts ceta. [IprHnmn [roiirenca. 3aKoH oTpakxeHus
cBeTa
27 3akoH npenomiieHus ceera. [lonHoe oTpakeHne
28 HNucrpykrax no Th. JlabopaTropHas padora
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I/ISMepeHI/IC MoKa3aTeiid NpCJIOMJICHUS CTCKIIa

30 OnTuueckue npudopsl.JInnzel. [loctpoeHnen3zodpaxxeHus B IMH3aX.

31 Hucrpykrax no Th. Jlaboparopuasi padora
Ne§ «OnpenesieHue ONTHYECKOH CHJIBI JIMH3bI H(POKYCHOTO
paccTosiHUA coOMparoLeii JMH3bD) (€ HCMOJIb30BAHNEM
obopynoBanus «Touku pocray)

32 Hucniepcus cBeta

33 Wutepdepennus cera. [IpumenennenntepdepeHum.

34 Hudpaxnus ceera. JudpakumonHas peueTka

35 HNucrpykrax no Th. JlaGopaTopuas padora
Ne6 «M3MepeHne JJIMHBI CBETOBOI BOJIHBD (C MCIOJIb30BAHUEM
oOopynoBanus «Touku pocray)

36 [Tonspuszanus ceera. I 'na3 kak ontuyeckascucTeMa

37 O606menue TeMbl «CBeTOBBIE BOHBDY. Peenne3anau

38 IT/P Ne3 «CBeToBBI€C BOJTHBI»(C HCIOJIB30BAHUEM 000Py10BaHUSA
«Touku pocra»)

N3nydyenust u cniekTpsl (2 yaca)

39 AHanu3 KOHTPOJIbHOM paboTs! U Koppekius Y'Y . Buasl uznydeHuit.
Hctounuku cBera. CeKTphl U CIIEKTpajibHbIe annapaTsl. CHeKTpaabHbIH
aHaJIN3

40 WNudpakpacHoe u ynbTpaduoseToBoe H3IydyeHUs. PEHTTeHOBCKHE JTy4H.
[Ikana 31eKTPOMarHUTHBIX BOJIH

OcHOBBI CIeNNAIBLHOI TEOPUHUOTHOCUTEIBHOCTH (3 yaca)

41 [TocTynarel TEOpUU OTHOCUTENBHOCTH.

42 PengruBucrckasg fuHaMUKa

43 CBs13b MEX]Iy MacCOl U dHEprUuen

KBanroBas ¢usuka . CBeToBbIe KBAHTHI (5 4aCOB)

44 ®otosdpext. Teopus porordpdexra. YpaBHeHue DHHIITEIHHA.




45 ®otonsl. [Ipumenenue pororddexra.

46 JaBnenue ceera. XUMHYECKOE JACHCTBUE CBETA. 1

47 Pemenue 3amau mo treme «CBETOBEIE KBAHTBIY 1

48 I1/P Ne4 mo teme «CBeTOBbIEKBAHTBI» (€ HCIOJIb30BAHHEM 1
obopynoBanus «Touku pocray)

ATomHuas ¢usuka (3 yaca)

49 AHann3 KOHTPOJIbHOU paboTel 1 kKoppekuus Y Y J.CtpoeHue aroma. 1
Omneitel Pe3epdopra.

[Inmanerapnas mozenb aroma. KBantoBsienoctyiarsl bopa.
Jlazepsl.

50 Hucrpykrax no Th. JlabopaTopnas paGora 1
Ne7 « HaboroaeHue CIJIOIIHOIO M JIMHEYAaTOr0CeKTPOB» (¢
HCIO0JIb30BaHNeM 00opyaoBaHus «Touku pocray)

51 HNucrpykrax no Th. JlaGopaTopuas padora 1
Ne8 « UcciienoBanme cekTpa Bo0poaa» (€ MCNOJIb30BaHHEM
oOopynoBanus «Touku pocray)

®du3nka aToMHOrO siipa (7 4acoB)

52 MeTob1 perucTpaluy IeMEeHTapHbIX YacTull. BUibl paairoakTHBHBIX 1
W3JTyYEHHUM.

53 PaanoakTuBHBIE TpeBpalleHus. 3aKOH 1
paavoakTUBHOrO pacnajaa. [lepuon nomypacnana.

54 CtpoeHune aTOMHOTrO s11pa. JHeprus cBsa3u saep.M3oronsl. 1

55 HNucrpykrax no Th. JlaGopaTtopnas padora 1
Ne9 «Onpenenenne MMITYJIbCA M JHEPTHH YACTHLBINIPH ABUKCHHHU B
MATrHUTHOM 110J1e» (€ Mcnosib30BaHueM 00opynoBanus «Touku
pocTa»)

56 SAnepusle peakuuu. [lenenue sep ypana. LlenHblesiepHble peakiuy. 1
S nepHebIit peakTop.

57 TepmosinepHele peakuuu. [IpumeHeHne a1epHON PHEPIETUKH. 1
buonoruueckoe neiicTBue paguanuu.

58 I1/P NeS no teme «AtomHasipuznka. PU3MKa AaTOMHOIO0 Aapa» (¢ 1
HCIO0JIb30BaHueM o0opynoBanus «Touku pocray)

DJieMeHTapHbIe YacTHIbI (2 yaca)

59 AHanu3 KOHTPOJIbHOM paboThl U kKoppekuus Y'Y JI.dusnka s3neMeHTapHbIX 1
YaCTHIL.

60 Enunas pusnueckas kapTuHa Mupa 1

Ctpoenue Beesiennoii (5 yacon)




61

CoiHeuHast CUCTEMA. 3aKOHBI ABMKEHIUS TUIAHET.

62

Oo6mme ceenenust o Conuile. MICTOUHUKM SHEPTUMH BHYTPEHHEE
crpoerne ConHa.

63

Hama IM'anaktuka. [IporcxoxaeHue U 3BOIIOLUATATAKTUK U 3BE3 .
HHcTpyKTaXK 110

TB. JlabopaTopnas padora Ne 10 «Onpenesnenuenepuona
oOpaieHust IBOMHBIX 3Be3/1» (leYaTHbIe MaTepHUaJbl) (¢
HCII0JIb30BaHHeM o0opyaoBaHus « TouKkn pocTay)

64

Harmmra IN'anaktuka. Mecto CotHeuHOU cucTeMBb! Bl amakTuke
Muneunsii [1yTs.

65

Teopus bonsiioro B3psiBa 1 pacimupsomencsaBeeneHHon

IMoBTOpenue (1 yac)

66

HOBTOpeHI/Ie no TeMe «MeXaHuUeCKHUESIBICHUS)




