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IHHosicHuTebHAA 3aNIMCKA
HopmatusHas 6a3a pado4eii nporpaMmBsl.
Pabouas nporpamma yueOHOro peamera OU3nKa COCTaBICHA C YIETOM:

o  OenepanbpHOro 3akoHa 00 odpazoBanuu B Poccuiickoit @enepanuu (ot 29.12.2012 N 273-
@d3 (pen. ot 29.07.2017));

o ®dezmepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BATEIBHOTO CTAHIapTa CPEIHET0 00IIEero
oOpazoBanus (yrBepkaeH npukazoM Munoopraayku Poccun Ne 413 ot 17 mas 2012 roga) ¢
W3MEHECHUSMH U JonofHeHusMu oT: 29 nekadbps 2014 r, 31 nexabps 2015 r, 7 urons 2017 r.;

e aBTOpPCKOi paboueii mporpammel A.B.IlatanuHoit «Mocksa. [Ipocsenienue, 2017r.»;

e mporpammsl Juist ctapiiei mkonsl 10-11 kiace 6a30Bbiit ypoBens .51.Msikuies;

o  @enepanpHoro nepeuns yaeoHukoB Ha 2020-2021 yueOHBbIi roj, peKOMEHI0BAHHOTO
MunuctepcTBoM 00pa3oBanus U Hayku PD Kk KCII0b30BaHNIO0 B 00pa30BaTEIbHOM
nporecce B OV

e TpeOOBaHUH K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
(IMYHOCTHBIM, METANPEAMETHBIM, IPEAMETHBIM); OCHOBHBIMHU MOJIXOJaMH K PA3BUTHIO U
(hOpMUPOBAHHIO YHUBEPCATBHBIX yueOHBIX neiicTBuil (Y'Y 1) mis cpemHero o0miero
o0Opa3oBaHMsl, ¢ TporpaMMoii 1 crapiieit mkoisl 10-11 kimacc 6a30BbIil ypOBEHb
I A.Mskumes.

e TpeOOBaHUI K OCHAIICHUIO 00Pa30BaTEILHOTO MPOIEcCa B COOTBETCTBHHU C
COJIEP>KaTEIbHBIM HAIOJTHEHUEM YUeOHBIX MPEeAMETOB (efepaibHOr0 KOMIIOHEHTa
roCyIapCTBEHHOI'O CTaHAapTa 001iero oopa3oBaHusl.

Peanuzanuss 00pa3oBaTeNbHBIX IPOrpaMM  €CTECTBEHHOHAy4YHOH UM TEXHOJIOTMYECKOM

HampaBlIeHHOCTeH 10 (u3MKe ¢ Ucnoiab30BaHueM obopynoBanus neHTpa « TOUKA POCTA»7-

11 knmacce/MunucTepcTBO pocBenierns Poccuiickoit @enepanun/,2021r.

Pa3paborannas pabouas mporpamma peanusyercs o yueOnuky: Mskumies [.5., Byxosnes b.b.,
Cotckuit H.H. ®usuka, 10 kmace, 11 kirace. YueOHUK 11 00111e00pa30BaTeIbHBIX OpraHu3aIni, —
M : Ilpocemenue, 2020, paccuntanHast Ha 68 yacoB B roj (2 4aca B HEZIEN0) U HampaBieHa Ha
6a30BbIi (0011€00pa30BaTENbHBIN) YPOBEHb U3yUEHUS IIPEIMETA.

CobmtoieHa npeeMCcTBEHHOCTh ¢ DeiepaibHBIM rOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
OCHOBHOTO 00IIIeT0 00pa30BaHMsl; YYUTHIBAIOTCS MEKIIPEIMETHBIE CBSI3H, a TAK)KE BO3PACTHHIE U
TICUXOJIOTHYECKHE OCOOEHHOCTH IIKOJIHbHUKOB.

O01mas xapakTepuCcTHKa y4e0HOI0 nmpeaMera.
IkonbpHBIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUi AJIsi €CTECTBEHHO-HAYUYHBIX MPEIMETOB,
MOCKOJIbKY (PM3NYECKHE 3aKOHBI, JISKAIIe B OCHOBE MUPO3AaHUs, SIBJISIOTCS OCHOBOM co/lepKaHUs
KYpPCOB XUMHH, OMOJIOTUH, reorpaduu U acTpoHOMUU. DU3UKa BOOPYkKAET IIKOIbHUKOB HAYYHBIM
METOIOM MO3HAHUsI, TO3BOJISIFOIUM MOJIy4aTh OObEKTUBHBIE 3HAHUS 00 OKpYXKAroIeM MUpE.
Oco0eHHOCTAMHU U3JI0KEHUS COJEPKAHUS Kypca SBIISIFOTCS:

e €IMHCTBO U B3aMMOCBS3b BCEX PA3ENIOB KaK PE3YJIbTAT MOCIEI0BATENBHOMN IeTaIN3aluH
MIpY U3y4EHHUH CTPYKTYpBI BellecTBa (0T Makpo- A0 MUKpoMaciTaboB). B riase
«nemMeHTHl acTpodu3uku. DBomonus BeenenHoi» paccmaTpuBaeTcs oOpaTHas
MOCIEIOBATEIILHOCTh — OT MEHBIIMX MAacCIITa00B K OOJIBIINM, 9TO 00ECTICINBAET
BHYTPEHHEE €IMHCTBO KypCa;

e OTCYTCTBHUE JeNeHusl GU3MKH Ha KJIAaCCHUECKyIo U coBpeMeHHYo (10 kacc: cnennanbHas
TEOpUs1 OTHOCUTEIBHOCTH PacCMaTpUBAETCsl Beie 3a MexaHukoi HploToHa Kak ee
0000111eHIe Ha CITy4ail IBUKEHHS TEJ CO CKOPOCTSIMHU, CPAaBHUMBIMU CO CKOPOCTBIO CBETA;
11 xmacc: KBaHTOBasi TEOPUSI OIIPEEIISIET CIEKTPhl U3TYUSHHS U MOTJIOMIEHUS! BBICOKUX
4acTOT, UCCIIENYET MUKPOMHUD);

e JI0Ka3aTeJIbHOCTb U3JIOKEHUS MaTepHaa, 0a3upyromascs Ha MPOCThIX MaTEMaTUYECKUX
METOJaX U KaueCTBEHHBIX OIEHKaX (MO3BOJISIIOLIMX MMOTYYUTh, Hanpumep, B 10 kinacce
BBIPA)KEHUE JUI CHJIbI TPEHUS MOKOS U 711 aMIUTUTY/Ibl BBIHYKJEHHBIX KOJICOaHUI
MAasiITHUKA, OLIEHUTh paJuyc 4YepHOU IbIpbl; B 11 Kkacce olleHUTh pa3Mmep Aapa, IHEPIHIO



CBSI3M 2JIEKTPOHA aTOME U HYKJIOHOB B Siipe, KPUTHUECKYIO MacCy ypaHa, BEJIMYMHBI
3aps10B KBapKOB, YKCIIO 3B€3] B | aakTHike, IpUMEPHBIN BO3pacT BeeneHHoN, mapaMeTpsl
BceneHHOl B MIIaHKOBCKYIO 3M0XY, KPUTHYECKYIO IUIOTHOCTh BeeneHHo#, OTHOCUTENbHBIN
IIepEeBEC BEILECTBA HAJl aHTUBEILIECTBOM, Maccy J[>)KuHca, TeMieparypy U IpuMEpHOE BpeMsI
cBeuenust CoHIla, BpeMsi BOBHUKHOBEHUS PETMKTOBOTO U3IIy4EHUs, NIOTHOCTh
HEHUTPOHHOM 3BE3/bl, YHCIIO BEICOKOPA3BUTHIX LIUBIWIIN3ALMNA BO BeenenHoi);

e MaKCHMMaJIbHOE HMCIOJh30BAHNE KOPPEKTHBIX (PU3MUECKMX MOJENeN U aHAJIOTHI (MOIeH:
10 xmacc — MoA€enu KpUCTaUIa, MJIEKTpU3aluy TpeHueM; 11 kiacc — cBepXIpoBOANMOCTH,
KocMoJioruyeckas Mmojienb OpuaMana, MOJENb MPOCTPAHCTBA, HUCKPUBICHHOTO
rpaButanuent; ananoruu: 10 kjaacc — JBUKEHHS YAaCTHI] B OJHOPOJIHOM IPaBUTALlMOHHOM U
ANEKTPOCTATUYECKOM MOJIsIX; 11 Kitacc — pacnpocTpaHeHus MEXaHUYECKUX U AJIEKTPO-
MarHUTHBIX BOJIH, JABJICHUS UJCATLHOTO B (JOTOHHOTO Ta30B);

e 00CyX/eHHe IpaHull IPUMEHUMOCTH BCEX M3ydaeMbIX 3akoHoMepHocTel (10 kimacc: 3aKOHbI
Hrerotona, I'yka, Kynona, cinoxenus ckopocreit; 11 kmacc: 3akon Oma, Kjaccuieckas
TEOpHs ANEKTPOMArHUTHOTO U3JIYUYEHHs) U UCTIOIb3yeMbIX MOJIeNiel (MaTepuaabHas TOUKa,
WJIealbHBIN ra3 u T. 11.);

e  HCIIOJNB30BaHHE U BOZMOXKHAS MHTEPIIPETAIIHs COBPEMEHHBIX HayuHbIX JaHHbIX (11 kmacc:
AHU30TPOIMSI PEITUKTOBOIO U3IYyUEHHUSI CBSI3bIBACTCS C 00pa30BaHUEM ACTPOHOMHUYECKHUX
CTPYKTYP );

e  paccMOTpEHHE MPUHIMUNIA JEHCTBUS COBPEMEHHBIX TEXHUUECKHUX ycTpoicTB (10 kmace:
CBETOKOIMUPOBAILHOM MAalINHBI, 3IEKTPOCTATHYECKOTO (DUIBTPa AJI1 OUUCTKU BO3yXa OT
IIbLIK, KJIaBUATYpbl KOMIIbIOTEPA; 11 Kiacc: 1eTekTopa MEeTAIIIMYECKUX [IPEIMETOB, [TOe3/a
Ha MarHWTHOM MOAYIIIKE, CBETOBO/Ia), IPUKIIAJHOE HCIIOIb30BaHHE (PU3NUECKUX SBICHHIM
(10 xnacc: siBnEHUE IEKTPU3ALUN TPEHUEM B JaKTUII0CKoNuY; 11 Kacce: 31eKTpuuecKkoro
paspsija B MIa3MEHHOM JHCILIEE);

e OO0MIEKYIBTYPHBIN aCHEKT (PU3NYECKOTO 3HAHUS, pEaIU3alHsl UJIEH MEKIIPEIMETHBIX CBs3eH
(10 xmacc: cummeTpus B IPUPOJIE U )KUBOIUCH, YIIpyrHue qedopManuu B OMOTOTHUECKUX
TKaHsX, GU3NOJIIOTMYECKOE BO3/IEHCTBUE IEPErPYy30K HA OPTaHU3M, CYLLIECTBOBAHHE
ANEKTPUYECKOTO MoJist y pbi0; 11 kiacc: puznyeckue MpUHIUIBI 3peHUs, O0BICHEHHE
MPUYMH BO3HUKHOBEHUS PaIMAIIMOHHBIX MOSCOB 3€MJIH, BHIICHEHHE BKJIaa Pa3IMUHbIX
HMCTOYHUKOB MOHU3HUPYIOIIETO U3JIyUYeHHUs B €CTECTBEHHBIN paUuaIlMOHHBIN (oH,
WCIOJIb30BaHUE SIBJICHUSI PaIMOAKTUBHOTO pPacnaa B M30TOIMHON XPOHOJIOTUH,
(hopMynrupoBKa HEOOXOAUMBIX YCIOBUI BOSHUKHOBEHHSI OpTaHUYECKON KM3HH Ha IJIAaHETE).

e OcBoenue y4eOHOTO MpeaMeTa HalpaBiIeHO Ha Pa3BUTHE y 00yUaIOIIUXCS MPECTaBICHUHN O
CTPOEHUH, CBOMCTBAxX, 3aKOHAaX CYUIECTBOBAaHUS U JABUKEHUS MaTE€pUU, HA OCBOECHHUE
oOyyarolmuMucss OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH NPUPOJHBIX SBICHUH, CO3JaHUE
ycnmoBuil it (OpPMHpOBAHHUS ~ MHTEUIEKTYalIbHBIX, TBOPYECKHX, TPAKIAHCKUX,
KOMMYHHMKAIIMOHHBIX, HH(OpMAaMOHHBIX KommneTeHuuid. OOyuaromuecss OBIAJCIOT
Hay4YHbIMA METOJAMH pEIICHUS Pa3JIMYHBIX TEOPETUUECKHX U MPAKTUUYECKUX 3ajad,
YMEHUAMH (QOPMYITHPOBATH THUIOTE3bl, KOHCTPYHUPOBATh, IMPOBOAUTH SKCIEPUMEHTHI,
OILICHUBATh M aHATM3UPOBATH MOIYYCHHBIE PE3YNbTAThl, COMOCTABISATh UX C OOBEKTUBHBIMH
peausIMU KU3HU.

e VYyeOHBIH TpeaMeT crnocoOCTBYET (POPMHPOBAHUIO y OOYyHarOIIMXCS yMEHUN Oe30MmacHO
UCNOJb30BaTh  JabopaTopHOe  OOOpyAOBaHHE,  IPOBOAUTH  €CTECTBEHHOHAYYHbIE
UCCIIEIOBaHMS M SKCIIEPUMEHTBI, aHATM3UPOBATh MOJyUYE€HHbIE PE3YJIbTAThI, IPEICTABIATh U
Hay4HO apryMEHTHUPOBATh MOJIYY€HHBIE BHIBOJIBI.

e l3yuenue mpenmera B yacTu (HOpMHUPOBAHHS y OOyYaIOUIUXCS HAYYHOIO MHPOBO33PEHMUS,
OCBOGHMS  OOIICHAayyHBIX  METOJOB  (HaOJroJeHWe,  W3MEpPEeHHEe,  OKCIIEPUMEHT,
MOJIETUPOBAHUE), OCBOCHHUS MMPAKTUUYECKOIO0 MPUMEHEHHS Hay4yHbIX 3HAHUN (QU3UKH B
KU3HA OCHOBAHO HAa MEXIIPEIMETHBIX CBS3SIX C MpEAMETaMHU: MaTeMaTHKa, HHPOpPMATHKA,
XUMHUs, OuoJorusi, reorpadusi, 3K0J0rHs, OCHOBBI 0€30MaCHOCTHU KU3HEAEATEIbHOCTH.

DKCHEPUMEHT SIBISIETCS UCTOUHUKOM 3HAHUM M KPUTEPUEM UX UCTUHHOCTH B HAYKE.



Konuenmus coBpemeHHOro 00pa3oBaHus MOAPa3yMeBAET, UTO B y4eOHOM SKCIIEPUMEHTE

BEAYLLYIO POJIb JOJDKEH 3aHATh CAMOCTOATENIbHBIN UCCIEN0BATEIbCKUNA YYEHUUECKUI

SKCIIEPUMEHT.
CoBpeMeHHbIE SKCIIEpUMEHTAIbHBIE UCCIIEI0BaHuUs 10 (PU3UKE yXKe TPYIHO MPEACTaBUTH 0e3
HCIOJIb30BaHUs HE TOJIBKO aHAJIOTOBbBIX, HO U IU(POBBIX U3MEPUTENIBHBIX PHOOPOB. B
®enepanbHoM ['ocynapcTBEHHOM 00pa30BaTeIbHOM CTAHAAPTE MPOMKMCAHO, YTO OJHUM U3
YHHUBEPCAJIbHBIX YUEOHBIX NEHCTBHI, MPUOOPETAEMBIX YUALIUMUCS, JOJKHO CTaTh YMEHHE
«TPOBEJICHUS OMBITOB, MPOCTHIX IKCIIEPUMEHTATBHBIX UCCIICIOBAHUM, IPSAMBIX U KOCBEHHBIX
M3MEpEHUl ¢ UCIIOJIb30BaHNEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIHHBIX IPUOOPOBY.
Y4eOHbIi SKCIIEpUMEHT 110 (pr3HKe, TPOBOIUMBIN Ha TPAAULIMOHHOM 000pya0oBaHuu (6e3
pUMeHEeHUs HU(POBBIX TaOOPaTOPHii), HE MOKET B MOJIHOM Mepe 00eCeunTh peleHre BCexX
00pa3oBaTeNbHBIX 3324 B COBPEMEHHOH IIIKOJIE.
Hudposas naboparopusi U3MEHSIET METOJIUKY U COJIEpPKaHUE IKCIIEPUMEHTAIbHON eI TeIbHOCTH.
[upoxuii criekTp MUGPOBBIX JATYUKOB MO3BOJISIET YHAIIIUMCS 3HAKOMUTHCS C TTapaMeTpamMu
(hU3MYECKOT0 SKCIIEPUMEHTA HE TOJILKO Ha KaYeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHE. C
MTOMOIIIBIO ITU(POBOM JTAOOPATOPUU MOKHO NMTPOBOAUTH JITUTEIBHBIN SKCIIEPUMEHT JaXKE B
OTCYTCTBHH dKcriepuMeHTaropa. [Ipu 3Tom nsmepsieMmbie JaHHBIC U Pe3yNbTAaThl UX 00PaOOTKU
0TOOpaXKaroTCsi HEMOCPEICTBEHHO Ha IKpaHe KOMITBIOTEPA.
B npouiecce popmMupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUH 10 (DU3HUKE yJaIIuics yIuTCs
MPEJCTABIATh HH(OPMAIHIO 00 UCCIICTOBAaHUH B YETHIPEX BUIAX:

e B BEepOAILHOM: ONKCHIBATH SKCIIEPUMEHT, CO3/IaBaTh CIIOBECHYIO MOJIEIb SKCIIEPUMEHTA,
(bUKCHpPOBATh BHUMAHUE HA U3MEPSEMBIX (DU3HMUSCKUX BEIIMYMHAX, TCPMUHOJIOTHH;

e B TaOJMYHOM: 3aIIOJHATH TAOIHIIBI JAHHBIX, JIKAIIUX B OCHOBE MOCTPOEHUS TpaduKoB
(TIpu ATOM y y4aluxcsi BO3HUKAET MEPBUYHOE MPECTABICHUE O MaCIITa0aX BEIMYKH);

e B TIpapuUecKoM: CTPOUTH rpapuKu MO TAOJIUYHBIM JAHHBIM, YTO MO3BOJISIET IEPEUTH K
BBIJIBHIKEHUIO THUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEX1y GU3NUECKUMU BeTMYUHAMU (TIPH
3TOM YYHUTENb MOKAa3bIBAET IPEUMYILECTBO B BU3YAIN3ALMH 3aBUCUMOCTEN MEXKIY
BEJIMYMHAMU, HATJISTHOCTh U MHOTOMEPHOCTH);

e B aHATUTHYECKOM (B BHJI€ MAaTEMaTHUYECKUX ypaBHEHUI): MPUBOJAUTH MATEMAaTUYECKOE
OIMCaHNE B3aUMOCBS3H (PU3NUECKUX BEIMUMH, MaTeMaTH4eckoe 00001eHNe MOTYyYEHHBIX
pE3yJIbTaTOB.

[Hudpossle 1abopaTOpuu MO3BOJISAIOT CYIIECTBEHHO SKOHOMUTDH BPEMSI, KOTOPOE MOXKHO MOTPATUTh
Ha GOpMUPOBAHKE UCCIIEAOBATEIHCKUX YMEHUHN yUAIIUXCsl, BRIPAKAIOIIUXCS B CIEAYIOLTIX
JEUCTBUSAX:

e  OlpeneNeHue NpodiieMbl;

e IIOCTaHOBKA MCCJIEI0BATENbCKON 3a/1auH;

e IUIAHUPOBAHME PEUICHUS 3a]aUH;

e IOCTPOEHUE MOJENEH;

e BBIJIBUKEHUE TUIIOTES;

e  DJKCIEpUMEHTaJIbHAs IPOBEPKA TUIIOTE3;

e  aHaNU3 JAHHBIX YKCIIEPUMEHTOB WM HAOIIOICHUI;

e (opmynupoBaHUE BHIBOJOB.

[Hudposoe yuebHOE 000pyAOBaHUE TTO3BOISET YIAIIUMCS 0O3HAKOMUTHCSI C COBPEMEHHBIMU
METOJaMH UCCIIeI0BaHUs, IPUMEHSIEMbIMH B HayKe.

He.]'IﬁMI/I pcam3anun OCHOBHOH O6p3.30BaTCJILHOI‘;I IporpaMmel 11O (I)I/I3I/IKC SABJIAKOTCA:
® JIOCTUKCHHC BBIITYCKHUKAMU IJIIAHUPYCEMBIX PE3YJILTATOB OCBOCHUS KypCa (I)I/I3I/IKI/I;

[IpenycmarpuBaeTcs pelieHue cleayolux 3a1ay:
e o0ecrieyeHrne COOTBETCTBHUSI OCHOBHOH 00pa3oBaTelbHON MpPOTrpaMMbl TPeOOBAHUSAM
denepanbHOro rocyJapCTBEHHOI0 00pa30BaTEILHOIO CTaHAAPTa OCHOBHOT'O 00IIEr0 00pa3oBaHus;
e o0ecrieueHne >PPEKTUBHOTO COUYETAHHsI YPOUHBIX M BHEYPOUHBIX (HOpPM OpraHU3aINH



y4eOHBIX 3aHATUM 110 (PUBHKE;

® OpraHu3alMi0  WHTEIUICKTYaJbHBIX  COPCBHOBAHMIA,  TNPOCKTHOM W  y4eOHO-
WCCIIEIOBATEIILCKOW JACSATEITBHOCTH;

® COLMAIBHOE U Y4eOHO-UCCIENOBATEIbCKOE NPOCKTUPOBAHUE, MPO(ECCHOHAIbHAS
OpHEHTAIUS 00YYaIOIIIXCS;

® COXpaHCHHE U YKpeIUIeHHE (PU3MUYECKOTO, TICUXOJOTMYECKOr0 U COMUAIBHOTO 310POBBS
oOyuatomuxcsi, ooecriedeHne ux 6e30MacHOCTH.

Ili1anupyembie pe3yabTaThl 0CBOCHHUS Y4e0OHOI0 NpeaMera
JIMYHOCTHBIE
* B IIEHHOCTHO —OPHUEHTUPOBAHHOM cepe —4yBCTBO TOPJAOCTH 32 POCCHICKYIO (DU3UYECKYIO HAYKY,
TyMaHHU3M, MOJOKUTEIBHOE OTHOIIEHUE K TPYAY, LEIEYCTPEMIIEHHOCTD;
* B TpynoOBOH cdepe —TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JalibHEHIIEeH 00pa3oBaTebHON
TPAaeKTOPHH;
* B MO3HaBaTEJIbHOU (MHTEIUIEKTYalbHOU, KOTHUTUBHOI) chepe — yMeHHe YIpaBIsiTh CBOCH
IM03HABATEIILHOM JCSITCIIHFHOCTRIO.

MeTal’lpe}lMeTHble
*  HCIIOJIB30BaHUE YMGHI/Iﬁ W HAaBBIKOB Ppa3JWYHBIX BHUI0B II03HABATCIILHOM JCATCIIBHOCTH,
INPUMCHCHHUEC OCHOBHBIX MCTOJIOB IIO3HAHUA (CI/ICTCMHO — I/IHCI)OpMaI_II/IOHHHﬁ aHaJIu3,

MOJICJIUPOBAHUE U T.J.) JJIs1 U3YUCHUS PA3IUYHBIX CTOPOH OKPYXKAIOIICH NeMCTBUTEIHHOCTH;

* HMCIOJIb30BAaHHE OCHOBHBIX MHTEJUIEKTYaJbHBIX OMepanuii: GopMyIupoBaHUEe TUIIOTE3, aHAIIN3
U CHHTE3, CpaBHEHHE, O00O0OIlEeHHEe, CHUCTEeMaTh3allus, BBISBJICHWE MPUYMHHO — CJIEIACTBEHHBIX
CBA3€H, IOUCK aHAJIOTOB;

* yMEHHE T€HEePUPOBATh UJICU U OTIPEIEIISTh CPEIICTBA, HEOOXOAMUMBIC JUIsl KX PeaIU3alliu;

* yMeHHue OINpeAeNaTh IeNId U 3aJlaud JIeATEIbHOCTH, BBIOMPATh CPEICTBA pealn3aluu Ieneld u
MPUMEHSTh UX HA MPAKTUKE;

* HCIONB30BAHHME PA3IUYHBIX HWCTOYHUKOB JUIA TMOJydeHus (usndeckoid uHboOpMaIumy,
MMOHMMAHUE 3aBHCHMOCTU COJIEpKaHUSI W (OPMBI TPEACTABICHUS HHPOPMALUM OT IIeJIeh
KOMMYHUKAIUU U aJipecara.

IMpeamerHbie

* cobmoaTh npaBuiia 6€30MaCHOCTH U OXPaHbl TPyAa MpH paboTe ¢ y4eOHBIM M J1aOOpaTOPHBIM
o0opyI0BaHUEM;

* HOHUMAaTh CMBICII OCHOBHBIX (PU3MUYECKMX TEPMMHOB: (huznyeckoe Teno, (GU3NYecKoe sBICHHUE,
¢bu3nveckas BeIWYNHA, €TUHHUIIBI H3MEPECHUS;

* pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOUIM (U3NYECKUX METOIOB;
aHAJM3UPOBATh OTJIENIBHBIC ATAITbl MPOBEACHUS MCCIECIOBAHUNA W MHTEPIIPETUPOBATH PE3YIbTATHI
HaAOJIOCHUH U OTIBITOB;

* CTaBUTH OMBITHI IO HWCCIENOBAHHUIO (DU3UYECKUX SIBICHUH WIH (U3UYECKUX CBOWCTB Ten 0Oe3
UCTOJb30BAHUS TPAMBIX H3MEPEHUil; mpu 3ToM (opMmynupoBaTh MpodiemMy/3anady y4deOHOTro
HKCHEPUMEHTa; COOMpaTh YCTAHOBKY H3 IMPEIUIOKEHHOT0 O0OpYyIOBaHMSA; MPOBOAUTH OMNBIT H
(GOopMyITHPOBATH BBIBOJIBI.

* mpuMevarb: NMPH MPOBEICHUHM MCCIENOBAaHUS (U3NYECKUX SIBJICHUN H3MEpUTENIbHBIE MPHOOPHI
WCTIOJNB3YIOTCS JINIIb KaK JTATYNKHA U3MEPEHUS (PU3MUECKUX BEIMUYMH. 3alMCH TIOKAa3aHUH TPSMBIX
M3MEPEHUH B 3TOM cllyyae He TpedyeTcs.

* MOHUMATh POJIb SKCIIEPUMEHTA B MOJTy4YSHHH HAYYHOH WH(POpMAIIHH;

* NMPOBOAUTH NPSMbIE U3MEPEHUsT GU3NUYECKUX BETMUMH: BPEMs, PACCTOSHUE, Macca Tesa, 00beM,
cuila, TeMIeparypa, atMoc(epHoe AaBlieHHE, BIAXHOCTh BO3/yXa, HAINpsDKEHHE, CHJIa TOKa; MpH
5TOM BBIOMPATh ONTUMAIBHBIA CIOCO0 M3MEPEHUs! U UCIOJIb30BaTh MPOCTEHIINE METOAbI OLEHKU
MOTPEIIHOCTEN U3MEPEHUN;

* NPOBOAMTH UCCIICAOBAHHE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C HUCIIOJIB30BAaHUEM MPSIMbIX



U3MEpEHUil: MpHU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (UKCHPOBATH PE3YyNbTAThl IOTYyYEHHOM
3aBUCHMOCTH (PU3NYECKUX BEIUYHMH B BHUJE TAONHIl U TpadUKOB, AeNaTh BBIBOABI IO pe3ylbTaTaM
UCCIIETIOBaHMUS;

* OpOBOAMTH KOCBEHHBbIE H3MEPEHUS (U3NYECKUX BEIMYMH: IPU BHINOJHEHUH HW3MEPEHH
coOupaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIeysd TMPEAOKEHHON HWHCTPYKIIMH, BBIYUCIATH
3HAQUYEHHE BEJIUYMHBI M AHAIU3UPOBATH IMOJYYEHHBIE PE3YNbTAThl C YYETOM 3aJlaHHOW TOYHOCTH
HU3MEpEHUI;

* aHAIM3UPOBATH CUTYAIlMU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBJICHUE
W3YYECHHBIX (PU3UYECKUX SBJICHUHN WM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIINUECs 3HAHUS ISl MX
OOBSICHEHMS;

* MOHMMAaTh NPUHLUIBI JEHCTBUS MalllWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIIOBUS HUX
0€301MacHOTO HCIIOIH30BAHUSI B IIOBCEAHEBHOW KHU3HU;

Mecmo npeomema 6 yueonom niane
KonuyectBo 4yacoB: 1o nporpamme - Bcero 136 yacos 3a nBa roga: 10 kiacc - 68 yacos, 11kmacce -
68 vacos.

Coaep:xanue yueOHOI0 npeamera
du3uka, 10 kiace

Beenenune (14)
®dusnka ¥ Mo3HaAHUE MUPA

Mexanuka (264)
Mexanunueckoe npmkenune. Cuctema orcuera. CriocoObl onucanust [mwkenus. Tpaexkrtopus. [1yTs.
Ilepememienue. PaBHoMepHOE psiMOIMHENHOE BMKeHUE. CKOpOocTh. Y ckopeHue. CKopocTh IpH
JBUKEHHUH C IOCTOSTHHBIM ycKopeHueM. CBoOoIHOE MajieHue Teil. J[BukeHne ¢ ycKkopeHueM
cBOOOHOrO NajieHus. PaBHOMEpHOE JBM)KEHUE TOUKH MO OKpYKHOCTU. KuHemaTnka abcoaroTHO
TBepaoro Tena. [lpunuun npuunHHOCTH B MexaHuke. Mnepuus. [lepsriii 3akon Hetotona. Cuia.
Macca. Bropoii 3akoH HerotoHa. Tperuii 3akoH HproToHa. I'eonieHTprueckas cuctema oTcyera.
Cuutbl B mpupoe. Cuiia TsKeCTH. 3aKOH BCEMHPHOTO TAroTeHus. Bec tena. Cuia ynpyrocru.
JlabopaTopnasi padora Ne 1 «3yyeHne qIBHKEHHS Teqa 1O OKPYKHOCTH». Cuia TpeHus.
Nmnynbe. 3akoH coxpaHeHus uMiyibsca. PeakTuBHoe nBuxkeHne. Mexanndeckas pabora u
MOIIHOCTb CHJIBI. DHEPTUS.
JlaGopaTopHas padora Ne 2 «3yueHue 3aKoHa cOXpaHeHUs JHeprumw». PaBHoBecHe Tel.
YcnoBus paBHOBECHS TeEl.

Mouaexyasipuas ¢puszuka. Tepmogunamuka (174)
Ocnognble nonoxennss MKT. bpoyHoBckoe nBmxenne. Bzanmozneinctesrue Mosekyi. CTpoeHue
TBEP/BIX, KHUJKUAX U Ta3000pa3zHbIxX Tea. OcHoBHOe ypaBHeHHe MKT uaeansHoro rasa.
Temneparypa. TemoBoe paBHOBecHe. DHEPIHs TEIUIOBOIO JIBUKEHHS MOJIEKYII. Y paBHEHHE
COCTOSIHUS MJIeJIbHOTO Tra3a. ['a3oBble 3akoHbI. JlaGopaTopHasi padora Ne 3
«IKcIepuMeHTaIbHasA poBepka 3akoHa I'eii — JIroccaka. Haceimennsiil nap. Kunenue.
Brnaxxnocts Bo3nyxa. CTpoeHue U CBOMCTBA KPUCTALIMYECKUX U aMOp(HBIX Tel. BHyTpeHHss
sHEprus u pabora B TepMoarHaMuKe. KonnuecTBo TemioTel. Y paBHEHHE TEMIOBOro OanaHca.
IlepBslii 3aK0H TepMoAMHAMUKH. BTOpoii 3akoH TepMonnHaMuku. Teruoele aqurarenu. KITJI
TEIUIOBBIX JIBUraTENeH.

JieKTpoauHAMHUKA (244)



DJIEKTPUYECKUH 3apsil. DNEKTpU3alus Tesl. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiaa. 3aKOH
Kynona. Onexrpuyeckoe nose. HanpskeHHOCTD 25iekTpudeckoro nosis. ITone Toueunoro 3apsna u
mapa. [Ipunnun cynepno3unuu nosiei. [[poBoIHUKY U AUSIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuman 3eKTpoCTaTUUECKOro N0, Pa3HOCTh MOTEHIMAIOB. DJIeKTpoeMKOocTh. KoHeHcaTop.
DNEeKTPUUECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPHUUECKOro Toka. 3akoH OmMa i yyacTka
uenu. Conporusinenue. JlaboparopHasi padora Ne 4 «M3yueHune napajiiejbHOro U
10CJ1e/I0BATEJBLHOI0 COeIMHEeHNs IPOBOAHMKOB». PaboTa 1 MOITHOCTH OCTOSIHHOTO TOKA.
DnekTpoABMXKYyIas cuia. 3akoH Oma 11 mosiHo# nenu. JlabopaTtopHas padora Ne 5
«H3mepenne IIC 1 BHYyTpPEeHHEr0 CONPOTHUBJIEHHSI HCTOYHNUKA TOKA». DJICKTPOHHAS
IIPOBOAMMOCTD METAJIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS OT TEMIEPATYPhl. DIEKTPUUECKUNA TOK B
MoJIynpoBoIHUKAX. [1odynpoBOAHUKOBBIE TPUOOPHL. DIESKTPUUECKU TOK B BAKyyMe.
DNEKTPUUECKUN TOK B KHUAKOCTAX. 3aKOH IEKTPoIn3a. DIEKTPUUECKUN TOK B razax. [limaszma.
IMoBTOpeHue (2 4)

du3uka, 11 Kiace

OCHOBBI YJIEKTPOAMHAMUKH (IIPOAOJIKEHHE).
WNunykuus MarHuTHOrO noJis. JleiicTBue MarHuTHOrO MOJisi Ha MPOBOAHUK C TOKOM U JBUKYILYIOCS
3apspkeHHyro yactuily. Cuna Amnepa u cuina Jlopennia. MarauTHsie cBoicTBa BemiecTBa. [1oTok
BEKTOpPa MarHUTHON UHAYKLIMHU. SIBIE€HUE 2IIEKTPOMAarHUTHOM MHAYKIIUU. 3aKOH
ANEKTPOMAarHUTHOM MHIYKIMU. DJIeKTpOMarHuTHoe nosje. [lepemenHsblil Tok. SIBieHue
caMOMHAYKIMU. UTHAYKTUBHOCTD. JHepausi 31eKmpoMAaSHUMHO20 NOJIA.
Jlabopamopnas paboma Nel «Hzmepenue cunvl 63aumo0eticmeuss KamywKu ¢ moKoM U MAeHUmMa
Jlabopamopnas paboma Ne2 «Vccnedosarnue aeieHus 31eKmMpOMASHUMHOLU UHOYKYUUY

Kosie0anus u BOJIHbBI
Mexanunueckue KojaeOaHus ¥ BOJHBI. AMIUIMTY/Ia, IEPUOJ, YacTOTa, (haza KoyieOaHui.
[TpeBparenust sHEPTrUM Mpu KojedaHusX. Buinyocoennvle konebanus, pesonanc. Ilonepednsie u
IIPOIOJIbHBIE BOJIHBI. DHEPrus BOJIHBL. Mnmepghepenyus u ougppakyus oan. 3ByKOBbIE BOJHBI.
DOnexTpoMaruuTHble konebanus. KonedatenbHblil KOHTYp. CBOOOHBIE JIEKTPOMAarHuTHbIE
KosiebaHus. BeIHYKI€HHBIE 2JIEKTpOMarHUTHbIE Kosebanus. Pezonanc. IlepeMeHHBIN TOK.
Konpencarop u kaTyIka B Ienu epeMeHHoro Toka. [Ipon3BoacTBoO, epenayda u norpediaeHne
JIEKTPUUECKON IHEPTUU. DIIEMEHTapHas Teopus TpaHcPopmaropa. DIEKTPOMArHUTHOE IOJIE.
BuxpeBoe anekTprdeckoe mose. DIeKTpOMarHUTHEIE BOJTHBL. CBOKCTBA JIEKTPOMArHUTHBIX BOJIH.
Jlnana3zoHbl 3JEKTPOMArHUTHBIX M3JTy4YeHUH U UX NpaKkTH4YecKoe npuMeHneHue. IpuHiumnst
PaIMOCBSI3M U TEJICBUICHUSI.
Jlabopamopnas paboma Ne3 « Onpedenenue yckopenusi c60600H020 NA0eHUs npu HOMOWU
MaSAMHUKAY

Onruka
I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpoCcTpaHeHUE CBETa B OJJTHOPOIHOM cpefie. 3aKOHbI
OTpakeHHUs U TpesoMieHus cBeta. [lomHoe BHyTpeHHee oTpakeHue. OnTudeckue mpuoophl.
Bonnosele cBoiicTBa cBeta. CkopocTh cBeta. MuTepdepenius ceera. KorepentHocts. Judpakuus
cera. [lonspuzanus ceera. lucnepcus cseta. [IpakTnyeckoe npuMeHEHUE 3JIEKTPOMArHUTHBIX
W3TyYEHHI.
Jlabopamopnas paboma Ne4 « Hzmepenue nokazamens npeiomieHus Crekaia»
Jlabopamopnuas paboma Ne5 «Onpedenenue onmuueckou Cuibl TUH3bL U POKYCHO20 PACCMOAHUSA
cobuparowjeri TUH3bL»
Jlabopamopuas paboma Ne6 « zmeperue Onunbl c8emootl 80JIHbL»

DJIeMEeHThI TeOPUH OTHOCUTEIBLHOCTH
HNHBapuaHTHOCTH MOAYJI CKOPOCTH CBETA B BakyyMe. [[pHHIIUIT OTHOCUTEIbHOCTH DUHINTEHA.
CBs13b MacChl M DHEPTUU CBOOOTHOM YacTUIIB. DHEPTHS TOKOs. CBSA3b MACChl C SHEPTHUEH.



KBanToBas ¢usnka
I'mnotesa [lnanka o kBanTax. ®otosaddexr. YpaBuenue DitHmreriHa 11st porodddexra. DoTOHBI.
I'unoresa ne bpoiisist 0 BOJTHOBBIX CBOMCTBaX YacTUll. KOpnycKyssipHO-BOJIHOBOM
nyanusM. Coomnowenue neonpedenennocmu I eiizenbepea. IlnanerapHasi MoJeNb CTPOEHUS aToMa.
Omnsitel Pesepdopna. KBantossie noctynarsl bopa. Mcnyckanue v morjouieHre CBeTa aTOMOM.
Jlazepsl.
CocTaB u cTpoeHue aToMHOro sAapa. Anepusie cuiibl. JlepekT Macchl U SHEPTHUs CBSI3U aTOMHBIX
sep. Buasl painoakTUBHBIX MTPEBPALICHU aTOMHBIX SIJIEP.
3aKoH paJiM0aKTUBHOTO pacnaja. AnepHsie peakuuu. LlenHas peakuus geneHus saep. U SHEPrus
CBSI3M HYKJIOHOB B siipe. SlnepHas sHepreTuka. /lpumenenue soeproti snepeemuxu. Bnusiaue
MOHHU3UPYIOUIEH panalliy Ha )KUBbIE OPraHu3Mbl. J[03a n3myyeHus, 3aKOH paJMOaKTHUBHOTO
pacrnaja 1 ero CTaTUCTUUYECKUN XapakTep. DJIeMEHTapHbIe YacTullbl. DyHaMEeHTaIbHbIE
B3aUMOJCICTBHUA.
Jlabopamopnas paboma Ne7 « Habnrooenue cniowno2o u 1uHen4amo2o cnekmpogy
Jlabopamopnas paboma No§ « Hccreoosanue cnekmpa 8000pooay
Jlabopamopuas paboma Ne9 « Onpedenenue umnyivbca u SHepeuu 4acmuybl NPU OBUNCEHUU &
MA2HUMHOM NOJe»

Ctpoenue Beesiennoii
CoBpeMeHHBIe MTPECTABICHHS O IPOUCXOXKIeHHH U 3Bomonnu ComHia u 38e37. CTpoeHue
coiHeyHo# cuctembl. Cucrema «3emist — JIynay. O6uue cBenenus o ConHue (BUJ B TEIECKOII,
BpaIlleHHe, pa3Mephl, Macca, CBETUMOCTb, TEMIIEPATypa COJIHIIA K COCTOSTHHE BEIIECTBA B HEM,
XUMHYeCKHii coctaB). McTrounnku sHepruu u BHyTpeHHee crpoenue Comnnua. Kiaccuduxanys
3Be3/1. 3BE3/Ibl M ICTOUYHUKH MX dHeprun. Ousmueckas npupoa 38e3. Hama ["anakrtuka (cocras,
CTpOCHHE, IBIKEHHE 3Be311 B ['anakTrke u ee BpameHue). [Iponcxoxaenne u 3BOIONMS IraJaKTUK
u 3Be31. [IpeacraBnenne o CTpoeHnH U 3BOJIIOLMK BeeneHHom.
Jlabopamopnas paboma Ne 10 «Onpedenenue nepuoda oopaujeHusi 080UHbIX 36€30» (neyammvle
mamepuainst).

YyeoHo-MeToAUYECKOE o0ecredeHe

—  yuebHuk ['.J.Mskumes, b.b.byxosues, H.H.Corckuit «®usuka» knaccudyeckuit kypc. 10
ksace» — Mocksa, [Ipocsemenne, 2020 r.

—  yueOHuk I'.SI.Msxumes, b.b.byxosues, H.H.Corckuii «®usuka» kinaccuueckuii kype. 11
kiace» — Mocksa, [Ipocsemienue, 2020 r.

DJIEKTPOHHBIE Y4eOHbIe 10co0ust
http://www.metod-kopilka.ru Meronndeckas Komuiaka
2. http://fcior.edu.ruhttp://eor.edu.ru denepasbHbIi LEHTP UH(POPMAIMOHHBIX
obpazoBarenbHbIX pecypcoB (OMC)
http://pedsovet.su ITegarornueckoe cooOIIECTBO
4. http://school-collection.edu.ru Eaunast xosmtekiuss 1HGPOBBIX  00pa3oBaTENIbHBIX
pecypcoB.
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TpeGoBaHus K YPOBHIO NOATOTOBKH y4aIIMXCsl
B pe3yabTare ocBOEHHSI MPOrpaMMbl YYeHUK HAYYHTCS:

* nonumamo: HpUMIECcKoe sABICHUE, GU3NUECKasi BETUINHA, MOJIEIh, TUITOTE3a, (GU3NIECKUN
3aKOH, TEOPHsl, IPHUHIIUIIL, TIOCTYJIAT, TPOCTPAHCTBO, BPEMS, BEIIECTBO, B3aUMOICHCTBUE, MHEPIIHS,
paboTa, MOIITHOCTh, KHHETHUYECKAsT YHEPT U, IIOTCHIINATbHAS YHEPTHSI, KOAP(UIIUEHT ITOJIE3HOTO
JEHCTBYS, MOMEHT CHUJIBI, IEPHUOJ, YACTOTA, AMIUTUTYa KOoJeOaHUA, JITMHA BOJTHBI, BHYTPEHHSS
SHEPrus, yAeIbHas TEIUIOTa MapooOpa30BaHus, yAelIbHas TEIUIOTA TUIABIICHHS, YACIbHAs TEIUIOTa
CrOpaHus, TeMIepaTypa, a0COMOTHAS TEMIIEPATypa, CPEAHSSI KHHETHUECKast YHEPTHUS YaCTHUI]


http://www.metod-kopilka.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://pedsovet.su/
http://school-collection.edu.ru/

BEIIECTBA, KOJIMYECTBO TEIJIOTHI, YAEIbHAs TEINIOEMKOCTD, BIAKHOCTb BO3/1yXa, dJIEKTPUICCKHUN
3apsz, CUia dJIEKTPUYECKOrO TOKA, IEKTPUUYECKOE HANPSIKEHUE, IIIEKTPUIECKOE COITPOTUBIICHUE,
paboTa ¥ MOIIHOCTB 3JIEKTPUYECKOT0 TOKA, HAMIPSPKEHHOCTh 3JIEKTPHUUECKOTro MOJIs,
JJIEKTPOABHIKYILIAS CUIIA;

* noHUMamu cmMblCl PUIUYECKUX 3AKOHO8, NPUHYUNOS, NOCHYIAMOS. TIPUHIMIIBI CYIEPIO3ULIUU U
OTHOCHUTENIBHOCTH, 3aKOoH Ilackains, 3akoH Apxumena, 3aKkoHbl AMHaAMUKN HbroTOHA, 3aK0H
BCEMUPHOI'O TATOTEHUS, 3aKOH COXPAaHEHUS UMITYJIbCA U MEXAHUYECKOM dHEPIuu, 3aKOH
COXpaHEHUs SHEPTUU B TEIUIOBBIX IPOLECCAX, 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHUS
NEKTPUYECKOTO 3apsAa, 3akoH OMa Il ydacTKa 3JIeKTPUUYECKOM Lenu, 3akoH J[xoyns — JIenna,
3aKOH ['yKa, OCHOBHOE ypaBHEHUE KMHETUYECKOW TEOPUH I'a30B, YPABHEHUE COCTOSIHUS UACAIBHOTIO
rasa, 3akoH Kynona, 3akon OMa 5151 IOJIHOM LienH, OCHOBHBIE MOJIOXKEHUS U3Y4aeMbIX (PU3NUECKUX
TEOPHii U UX POJIb B POPMUPOBAHUH HAYYHOT'O MHUPOBO33PEHUS;

Y4YeHHUK NOJIyYUT BO3MOKHOCTH HAYYUTHCS:

OIMCHIBAThH M OOBSCHATH:

* ¢usuueckue s61eHus: paBHOMEPHOE MPIMOIMHEWHOE IBUYKEHUE, PABHOYCKOPEHHOE
MPSIMOJIMHEHHOE IBYDKEHUE, TIepeaady JaBJICHUS KUIKOCTSIMHU U ra3aMu, TIaBaHUE Tell,
nudy3uto, TEMIONPOBOIHOCTD, KOHBEKIINIO, U3IyYeHHE, HCTIapEHUE, KOHICHCAIINIO, KUIIEHHUE,
IUTaBJICHHUE, KPUCTAIUTH3AIINIO, DIICKTPU3ALIUIO TEJl, B3aUMOICHCTBHE AIIEKTPUUYECKHIX 3apsi/IOB,
TEIUIOBOE JIEHCTBUE TOKA;

* ¢usuueckue s61eHus U c80UCMEa mei: NBIKEHNE HEOECHBIX TEN U UCKYCCTBEHHBIX CITYyTHUKOB
3emiTd, CBOMCTBA T'a30B, KUAKOCTCH U TBEPJIBIX TEIT;

* pe3ynomamol IKCnepUMeHmog: He3aBUCUMOCTh YCKOPEHUS CBOOOTHOTO MAJICHHS OT MaCChI
MA/IA0IIETO TeJla, HarpeBaHME T'a3a MPU ero OBICTPOM CHKATHH U OXJIAXKICHUH MTPHU OBICTPOM
paciIvpeHuH, MOBBIIIECHUH JIaBJICHUS raza MpH ero HarpeBaHUU B 3aKPHITOM cocyie, OpOYHOBCKOE
JBUKCHHE, DJICKTPU3AIINIO TEJ IMPU UX KOHTAKTE, 3aBUCHMOCTh COITPOTUBIICHHS ITOTYITPOBOIHHKOB
OT TEMIEPATyphl U OCBEIICHNUS;

* (pyHIaMEeHTATBHBIC OIBITHI, OKA3aBIIIHE CYIECTBEHHOE BIUSHIE HA Pa3BUTHE (DU3HKH;

* npusooums npuMepsbl NPAKMUYECKO20 NPUMEHEeHUs. PU3UYeCKUX 3HAHUI: 3aKOHOB MEXaHUKH,
TEPMOJUHAMUKH U SJIEKTPOAMHAMHUKHI B DHEPTE€TUKH,

* onpenensaTh Xxapaktep GU3NUecKoro mpoiecca o rpaduky, Tabnuie, Gopmyre;

* OTIIMYATh TUIIOTE3BI OT HAYYHBIX TEOPHIl, IENaTh BHIBOJIBI HA OCHOBE IKCIIEPUMEHTATbHBIX
JAHHBIX, TPUBOUTH MPUMEPHI, TOKA3BIBAIOIIUE, YTO: HAOIIFOICHUS U SKCIICPUMEHT SIBIISTFOTCS
OCHOBOI1 JIJIs1 BBIBMIKEHHSI TUTIOTE3 U TEOPUH, MMO3BOJISIIOT MPOBEPUTH HCTUHHOCTH TEOPETHIECKHIX
BEIBOJIOB,

(busnueckas TeopHs 1aeT BO3MOKHOCTb OOBSCHSATH U3BECTHBIC SIBICHUS MPUPOJIBI U HAyYHBIE
(bakThl, MPeICKa3bIBATh CIIC HE U3BECTHHIC SBIICHUS,

* MPUBOAUTH IPUMEPHI OTBITOB, WILTIOCTPUPYIOIINUX, YTO: HAOIIOIEHUS ¥ SKCIIEPUMEHT CIIyKaT
OCHOBOM ISl BBIIBMKCHHSI TUTIOTE3 M TTOCTPOCHHS HAYYHBIX TCOPHH, SKCIIEPUMEHT TTO3BOJISICT
MIPOBEPUTH UCTUHHOCTH TEOPETHUECKUX BHIBOJIOB, (pU3MUeCcKast TEOPHS Aa€T BOZMOKHOCTh
OOBSACHATH SBJICHHS PUPOJIBI M HAYYIHBIC (PAKTHI, (PU3HUECKasT TEOPHUS TO3BOJISET MPEICKA3BIBATh
eIlle He U3BECTHBIC SBIICHUS U X OCOOCHHOCTH, MPH OOBSICHEHUU TIPUPOIHBIX SBICHHIMA
WCIIOJIE3YIOTCS (PU3HUECKUE MOJICITH, OJIMH U TOT JK€ TIPUPOJTHBIN OOBEKT WM SIBJICHUE MOYKHO
HCCIIeIOBATh HA OCHOBE MCIONL30BaHUS Pa3HBIX MOJIeNel, 3aKOHbI (DU3UKHU U PU3UIECKIE TEOpUr
UMEIOT CBOM OIPE/ICIICHHBIC TPAHUIIBI IPUMEHUMOCTH;

* uzmepsims: pacCTOSIHUE, IPOMEXYTKHU BPEMEHH, MacCy, CUILY, IaBJIeHUE, TEMIIEPATYPY,
BJI&KHOCTB BO3IyXa, CHIIy TOKa, HANIPSDKEHHE, dJICKTPUIECKOE COMPOTUBIICHHE, paboTy H
MOIITHOCTh 3JIEKTPUYECKOT0 TOKA, CKOPOCTh, YCKOPEHHE CBOOOTHOTO MaJIeHHs], INIOTHOCTh
BEIIECTBA, pabOTY, MOIITHOCTh, YHEPTHIO, KOA(DPHUITUEHT TPEHHS CKOJIBKECHHUS, YACIbHYIO
TEIUIOEMKOCTh BEIIIECTBA, YACIbHYIO TEIUIOTY TiaBieHus abaa, 1C u BHyTpeHHEe
COIPOTHUBIIEHUE UCTOYHHUKA TOKA, MPEJCTABIATH PE3YIbTaThl U3MEPEHHI C yUETOM UX
IIOTPELIHOCTEM;



* IPUMEHSTH MOTYYCHHbIE 3HAHUS 71 perieHus (U3NUecKux 3aaad;

* UCnonb306amb l’lpu06p€m€HHbl€ SHAHUA U YMEHUA 6 npakmultecmﬁ oesmenbHOCmu U

NOBCEOHEBHOU HCUHU OJIA:

* obecneyeHnss 0€30aCHOCTH KHU3HCACATCIIBHOCTH B IIPOLECCEC NCITIOJIB30BaHUA TPAaHCIIOPTHBIX
CpCacTs, OBITOBBIX BHCKTpOHpI/I60pOB, OLICHKHU BJIMAHUSA HA OpraHrU3M 4YC€JIOBCKa U JPYIruc
OpraHu3MbI 3arpA3HCHUA Oprnca}omeﬁ Cpcanbl, paluOHAJIILHOTO ITPUPOJOIIOJIB30BAHUSA U OXPAaHbI

OKpY>Karollen cpesl;

* omnpezaeneHus COOCTBEHHOW TO3UIIMH 110 OTHOIIEHHIO K SKOJIOTHYECKUM IpodiieMam u

MOBEJICHUIO B IIPUPOJTHOMN CpeJie.

TeMaTnuyeckoe MJIAHNPOBAHUE

10 kaace
Ne Tema KouunuyecTBo KonTposibHas JlabopaTopHbie
JacoB pabota padoThI
1 Mexanuka 25 KpNel,2 2
2 MonekynspHasi puzuka. 17 K/pNe 3,4 1
TepmonnHamuka
3 DIIEKTPOAMHAMHUKA 24 K/p Ne 5,6,7 2
4 [ToBTOpEHME, pe3epB 4
HUTOI'O 70 7 9
11 knace
No Paznen Konnuectn KonTponbhas JlaGopaTopHbie
0 4acoB pabora paboThI
1. | OcHOBBI AJIEKTPOIMHAMUKH 10 gacoB 1 2
(mpomomkeHue)
2. | KoyrebaHus 1 BOJTHBI 15 gacoB 1 1
3. | Onruka 14 gacos 1 3
4. | OcHOBBI cllelIUAILHON TEOpUU 3 yaca 0 0
OTHOCHUTEIIEHOCTH
5. | KBanroBas ¢usuka 17 gacoB 2 3
6. | Ctpoenue Beenennoii 5 gacoB 0 1
7. | [loBTOpeHue 3 yaca
8. | Pesepn 1 yac
Hroro 68 uacos 5 10




KAJIEHAAPHO —- TEMATHYECKOE INTAHUPOBAHUE

10 kaace

70 yacoB (2 yaca B HeJ1eJII0)

Ne Tema ypoka Hara
ypoKa mwian | ¢akr
Mexannka (254)
1 Mexannueckoe nBuxenue. CriocoObl OMUCaHUS
nBwxenud. Tpaektopus. [Iyts. [lepemenienue.
2 PaBHOMEpHOE NPSAMOIMHENHHOE ABMKEHHUE.
CKOpOCTb.
3 VYckopenue. CKOpocTh IpH ABUKEHUH C
MOCTOSTHHBIM YCKOPEHUEM.
4 Pewmenue 3amau
5 CBoboaHoe najenue Ten. JBuxenue ¢
YCKOpPEHUEM CBOOOIHOTO MaeHUSI.
6 PaBHOMEpHOE BIYKEHUE MAaTEPHATIbHON TOUKU
0 OKPYKHOCTH.
7 Kunemaruka abCoOIIOTHO TBEPOTO TENA.
Pemenne 3amay.
8 Kontpoabnas padoraNe 1 mo reme «OcHOBBI
KHHEMATUKN»
9 Amnanus k/p. [IpyHIUI IPUYUHHOCTH B
Mexanuke. MHepuus. [1epsbiit 3akoH HeroToHA.
10 | Cuna. Macca. Bropoii 3akoH HeroToHa.
11 Tperuii 3axkoH HetotoHa. I'eonienTpuueckas
CUCTEMa OTCYETA.
12 Pemenue 3amau
13 | Cunet B ipupojie. Cuina TshKecTH. 3aKOH
BCEMHUPHOTO TATOTCHHUS.
14 | Bec Tena. Cuiibl ynpyrocTH.
15 JlabopaTopnasi padora Ne 1 «A3yuenue
JABHKEHHS TeJIa M0 OKPYKHOCTH)
16 | Cuna TpeHwus.
17 Pemrenue 3amau
18 Nmmnynbe. 3aKOH COXpaHEHUST UMITYJIbCA.
PeakTuBHOE ABUKEHHE.
19 | Pemenwue 3amau.
20 | Mexanunyeckast paboTa U MOIIHOCTh CHJIBI.
OHeprusl.
21 | 3aKOH cOXpaHEHHs SHEPTUU B MEXaHUKE.
22 | JlabopaTopHasi padora Ne 2 «3yuyeHue
3aKOHA COXPAHEHUsI JHEPTUM».
23 Pemenue 3amau




24

KontposbHas padora Ne 2 no teme «3aKOHBI
AUHAMMKH. 3aKOHbI COXPAHEHUS B
MeXaHUuKe)

25 | PaBHOBecue Ten. Y CI0BUS paBHOBECHS TE.
AHanm3 x/p.

Monekyasipuast pusuka. Tepmoannamuka
(1749)

26 | Ocunosuble monoxenuss MKT. bpoyroBckoe
JBIDKEHUE

27 | B3aumopeicTBrue MOJICKYII.

CtpoeHue TBepbIX, JKUIKUX U Ta3000pa3HbIX
TeJL.

28 OcnoBHoe ypaBHenue MKT nist upeansHoro
rasa.

29 | Temnepatypa. TemnoBoe paBHOBECHE. DHEPIHUs
TEIUIOBOTO JIBUYKEHUS MOJIEKYII.

30 | YpaBHEHHS COCTOSIHHS UACATHLHOTO ra3a.
["a30BbIe 3aKOHBI.

31 | JlabopaTopHnasi pa6oTa Ne 3
«IKcnepuMeHTaTIbHas POoBepKa 3akoHa ['eit
—JIroccaka».

32 Pewenue 3amau

33 | Haceimenssrii nap. Kunenue. Bnaxknocts
BO3/IyXa.

34 | CtpoeHue 1 CBOWCTBA KPUCTAIUIMIECKHUX H
aMOP(HBIX TEJI.

35 | Kourpoasnas padora Ne3 no teme
"MousekynaspHasi puznka»

36 | BHyTpeHHss sHeprus u paboTa B
TepMOJMHAMUKE. AHAIU3 K/p.

37 | KomnuecTBO TEMI0ThL. YpaBHEHUE TEIIOBOTO
Oananca.

38 | IlepBblii 3aKOH TEPMOIUHAMHKH.

39 | BTopoii 3aK0H TepMOJUHAMUKH.

40 Tennoseie geurarenu. KIIJI TenmoBeIx
JIBUTATEJIEH.

41 Penrenue 3amay.

42 | KonrpoJabHas pa6oTa Ned o teme
«Tepmoannamuka»

JeKkTpoauHAMHUKA (244)

43 | DaexkTpuyecKui 3apsa. DIEKTpU3aus Tel.
3aKOH COXpaHEHUS IJICKTPUICCKOTO 3apsiia.
AHanm3 x/p

44 3akoHn KyioHa.

45 | Dnektpuueckoe nojie. HanpsokeHHOCTD
AIIEKTPUYECKOTO TOJISL.

46 | Ilone ToueyHoro 3apsna u mapa. [IpuHmmn

CyNEpIO3UIUH TTOJIEN.




47

[TpOBOTHUKY ¥ TUATICKTPUKH B
3JIEKTPOCTATHYECKOM TTOJIE.

48 | [oTeHIMAN AIEKTPOCTATUYECKOTO MOJISL.
Pa3zHocTh mOTEHINAIOB.

49 | DnektpoeMkocTh. KoHmeHcarop.

50 Pemenue 3amau

51 | KonTpoabHasi pa6ora Ne5 nmo teme
«IJIEKTPOCTATHKA)

52 | DnexTpuyecKkuii TOK. Y CIOBHUS CYIIECTBOBAHUS
ANEKTPUYECKOTO TOKA.

53 3akoHn Oma a1 yyactka nenu. ConpoTHBIIECHHUE.

54 | JlaGoparopHasi padora Ned «M3yuenue
NapajijiejbHOro U MocjieJ0BaTeJIbHOI0
coeTUHEHHS MPOBOIHUKOB)»

55 PaboTa 1 MOIITHOCTH HOCTOSSHHOTO TOKA.

56 DIEeKTpOABMKYIIAsA cuja. 3akoH Oma Juist
TIOJTHOM IISTTH.

57 | JlaboparopHasi padora Ne5 «M3mepenue IJC
U BHYTPEHHEro CONPOTHBJIEHUS NCTOYHUKA
TOKa»

58 Pewenue 3amau

59 | KonrpoJasnas padora Ne6 no teme
«IJIEKTPOTMHAMHU KA

60 | DnekTpoHHAs MPOBOAUMOCTH METAIJIOB.
3aBUCHUMOCTH COMTPOTUBIICHHS OT TEMIIEPATYPHI.

61 | DmexkTpUYEeCKHii TOK B MOIYIPOBOAHHUKAX.
[TosrynpoBOTHUKOBBIE TPHUOOPBI.

62 | DeKkTpUYEeCKHil TOK B BaKyyMe.

63 | DIEKTpUYECKHIA TOK B KUIKOCTSX. 3aKOH
AIIEKTPOJIN3A.

64 | Dnextpuueckuii Tok B razax. [Inasma.

65 O060011IeHNEe ¥ TIOBTOPEHUE TEMBI
«DNEeKTPUYECKUH TOK B PA3IMYHBIX Cpeaax»

66 | KonrpoabHas pa6ora Ne7 mo Teme
«DJIeKTpUYecKHii TOK B Pa3JTHYHBIX Cpeaax»

67 [ToBTOpeHue u 0600IICHHUE U3YIEHHOTO
Mmatepuana. [lonBenenue uToroB paboTHI 3a TO/I.

68- | Pe3epn
70
11 knace
68 yacoB (2 yaca B HeJ1eJI10)
No Tema Jlara
[Iman | ®akr
OCHOBRI )IEKTPONMHAMUKU(IIPOIOIKEHHE)
(10uacos)
MarunutHoe noJie (5 yacos)
1/1 BBoaHBIN HHCTPYKTaX 1O OXpaHe Tpy/a.

BzauMopelictBue ToKOB. MarauTHoe I10j1€ TOKa




2/2

Bektop MarHuTHOM MHAYKUIUH. JInHUM
MarHUTHON MHAYKIIUU

3/3

Monynib BeKTOpa MarHuTHOM UHAYKIMU. Cuiia
Awmnepa

4/4

Hucrpykrax no Th. Jlabopamopuas paboma
Nel «Hszmepenue cunvl 83aumooeticmsus
KamyuwKu ¢ moKom U MAcHUma

5/5

JlelicTBME MarHUTHOTO TOJISI HA IBUKYILIUICS
3apsn. Cuna Jlopenua.

DJieKTpoMarHuTHast HHAyKnus (5 yacos)

6/6

SIBIIeHME NEKTPOMAarHUTHOM UHAYKIWH.
MarsuTtHbIA HOTOK.
3aKOH 3J€KTPOMarHUTHOW MHIYKIUU.

717

Hucrpykrax no Th. Jlabopamopuas paboma
No2 «Hccnedosanue senenus
INEKMPOMASHUMHOU UHOYKYUUY

8/8

3aKOoH 3JeKTpOMarHuTHOU uHAykuu. I1C
WHJIYKIIMU B JBIKYIIUXCS TPOBOTHUKAX.

9/9

Camounnaykuus. UHAYKTUBHOCTB. DHEpPrust
MarHMTHOTIO MOJIS TOKA. DJIEKTPOMAarHUTHOE MOJIE

10/10

KonTtpoabHnas padora Nel. «MarauTHoe mo.Jie.
DJIEKTPOMATHUTHAsi HHAYKIUS

Koae0anus u BoaHbI (15 yacoB)

Mexanudeckue KoJjedanus (3 yaca)

11/1.

AHanu3 KOHTPOJIbHOHM paboTsl 1 Koppekius YV /1.
CBoOOaHBIC ¥ BBIHYK/ICHHBIE KOJI€OaHMSI.
VYcioBre BO3HUKHOBEHHUSI CBOOOTHBIX KOJIeOaHUH
MareMaTtnyeckuii ¥ py>KUHHBIA MAasATHHK.
JlnHamMuKa Kojae0aTeTbHOTO ABHKEHHS

12/2.

Hucrpykrax no Th. Jlabopamopuas paboma
Ne3 «Onpeodenenue yckopenus c60600H020
naoenus npu NOMOWU MAMHUKAY

13/3.

I"apmonnueckue konedanus, ¢paza KoneOaHUil.
[IpeBparienye sHEPrUr MpU rapMOHUYECKUX
koseOanusix. Pesonanc u 6opsba ¢ HUM

DiekTpoMarHuTHbIe Kosiebanusi (5 yacon)

14/4.

CBoOoaHbIe KosteOaHus B Koe0aTeIbHOM
KoHType. [IpeBpanienue snepruu npu
AIEKTPOMArHUTHBIX KoJieOanusx. [Tepuo




CBOOOJTHBIX JIEKTPUUYECKUX KOJICOAHMIA.
IlepeMeHHBIN IIEKTPUYECKUHN TOK

15/5. | AktuBHOE conpoTHuBieHue. JlelicTByromIee
3HAa4YEeHUE CUJIbI TOKA U HAPsOKEHHUs. EMKOCTh 1
MHAYKTUBHOCTb B LIEIIM IEPEMEHHOI0 TOKa

16/6. | Pe3oHaHC B 3JEKTPHUYECCKOI LIETH

17/7. | I'enepupoBaHUE JIEKTPUIECKON SHEPIHH.
Tpancdopmaropsl

18/8 [Ipou3BoaCcTBO, MEpeada 1 UCTIOJIb30BaHUE
AJIEKTPOIHEPTUU
Mexanu4eckue BOJIHBI (3 yaca)

19/9 | Bonnossle siBiieHus. PactipocTpanenus
MEXaHUYECKUX BOJIH

20/10 | {nuna BosHbI. CKOPOCTH BOJTHBI

21/11 | BouHsl B cpelie. 3BYKOBBIC BOJTHBI
DJIeKTPOMArHUTHBIE BOJIHBI (4 yaca)

22/12 | V3ny4eHue 31eKTPOMArHUTHBIX BOJH. [1TOTHOCTB
MOTOKA 3JE€KTPOMAarHUTHOTO U3Ty4EHUS

23/13 | U3zobperenue paauo A.C.IlonmoBbim. [TpuHIHIBL
panuocBs3u

24/14 | CsoiicTBa YIEKTPOMArHUTHBIX
BOJIH. PactipocTpaHenne paaroBoITH.
Pagunonokanus. [Tonarue o TeneBuIeHUHN.
PazBuTue cpeacTs cBsa3u

25/15 | Konrpoabnas padora Ne2 «Kosebanus u
BOJIHBI»

Ontuka (14 yacos
CgeTtoBble BOJIHBI. ['eoMeTpuueckas u
BoJIHOBasi onTuka (12 yacoB)

26/1. | AHanu3 KOHTPOJILHOI paboTh! M Koppekuus Y'Y /1.
PasButue B3rmsm0B Ha pupoy cBeta. CKOpoCTh
cseta. [Ipunnun I'tolirenca. 3akoH oTpakeHHUs
cBeTa

27/2. | 3akoHn npenomieHus ceera. [lomHoe oTpakeHne

28/3. | Hucrpykrax no TB. Jlabopamopnas paboma




Ned «H3mepenue nokazamens npeiomieHus
cmekaay

29/4. | Onruueckue npubopsl.JInuzel. IToctpoeHue
n300pakeHusl B JTMH3AX.

30/5. | Uucrpykrax no Th. Jlabopamopnas paboma
Ne5 «Onpeodenenue onmuueckoul Cubl TUH3bL U
@oKycHO20 paccmosHus coouparoujeti IUH3bLY

31/6 | Hucnepcus cBera

32/7. | Unrepdepennus ceera. [Ipumenenue
UHTEPHEPEHINH.

33/8. | Hudpakuus ceera. AudpakunoHHas pemieTka

34/9 | Uucrpykrax no Th. Jlabopamopnas paboma
No6 «H3mepenue Onunbl c6emogotl 801HbLY

35/10 | IMonspusamus cBeta. ['1a3 Kak ONTHYECKAs
cucTema

36/11 | O6o61eHre TeMbl «CBETOBBIC BOJHBIY. PerieHue
3ama4

37/12 | KourpoJbnas padora Ne3 «CBeTOBbI€ BOJHBI»
N3nydyenus u cniekTpsl (2 yaca)

38/13 | AHanu3 KOHTPOJILHOU paboThl U Koppekiusa Y'Y 1.
Bunel n3nyuennii. crounuku csera. CieKTpbl U
CHEKTpalibHBIC anmnapathl. CIIeKTpaTbHBIN aHATTN3

39/14 | UndpakpacHoe U yIbTpadrOIETOBOE H3ITYUCHHS.
Pentrenosckue nyun. [lkana aekTpoMarHuTHBIX
BOJTH
OcHOBBI cHICHNATBLHON TEOPUH
oTHocHTeNbHOCTH (3 yaca)

40/1. | IMoctynaTel TEOPUU OTHOCUTEIBHOCTH.

41/2 PengruBucTckas JuHaMHUKa

42/3. | CBs3b MEXIy MacCoi M SHEpruen

KpanToas ¢puszuka (17 yacon)
CaeroBbie KBaHThI (5 yacoB)
43/1. | ®oroaddekr. Teopus pororddekra. YpaBHeHUE

OUHIITENHA.




44/2.

®doronsl. [Ipumenenne Gororddexra.

45/3.

JlaBnenne cBera. XUMHYECKOE JCHCTBHE CBETA.

46/4.

Pemenne 3aJa4 110 TEME «CBeToBBIC KBAaHTHI»

47/5.

KonTtpoabnas pabora Ned nmo teme «CBeToBbIC
KBaHTbD)

ATomHuas ¢usuka (3 yaca)

48/6.

AHanM3 KOHTPOJIBHOM paboThl U Koppekius Y'Y 1.
Crpoenue atoma. OnbiTel Pesepdopra.
[Inanerapnas moaens atoma. KBaHTOBBIE
noctyJatel bopa. Jlazepsl.

49/7.

Hucrpykrax no Th. Jlabopamopuas paboma
Ne7 « Habriooenue cniowmnoz2o u tunenuamozo
CneKmposy

50/8.

Hucrpykrax no Th. Jlabopamopuas paboma
No8 « Hccnedosanue cnekmpa 6000pooay

®du3uka aToMHOro sigpa (7 yacon)

51/9

MGTOIH)I perucTpanvu 3JCMCHTAPHBIX YaCTHUII.
BI/II[BI paaruOaKTUBHBIX H3Hy‘leHHI>i.

52/10

PanuoaxTrBHbBIE peBpallieHus. 3aKOH
paguoakTuBHOrO pacnaza. [lepuon nmomypacnaza.

53/11

CrtpoeHue aTOMHOTO si/ipa. DHEPTHUS CBSI3U SAIEP.
30ToMHEI.

54/12

Hucrpykrax no Th. Jlabopamopnas paboma
No9 «Onpedenenue umnynvca u sHepeuy Yacmuybl
npu OBUINCEHUU 8 MACHUMHOM NOJE)»

55/13

S nepubie peakuuu. [lenenue saep ypana. Llennsie
SIIEPHBIE pEAaKIMU. SIAepHBIN peakTop.

56/14

Tepmosnepusie peakuuu. [Ipumenenue saepHon
SHEPreTUKU. bruomornyeckoe AeCTBUE paualiy.

57/15

KoutpoJabHnas padora NeS no reme «AToMHast
¢usuxa. ®uU3rKa AaTOMHOIO0 AAPa»

DaemMeHTapHbIe YacTHIbI (2 yaca)

58/16

AHanu3 KOHTPOJbHOHM paboTsl 1 Koppekius Y'Y /1.
@Du3nKa AIEMEHTAPHbBIX YaCTHII.

59/17

Enunas pusmueckast kapTuHa Mupa

Crpoenue BeejienHoii (5 yacoB)




60/1

CoHeuHas cucTeMa. 3aKOHEI IBMKECHUS IUIAHET.

61/2

O6mmume cBenenust o Connile. ICTOYHUKH SHEPTHH
1 BHyTpeHHee cTpoeHnne ComHIa.

62/3

Hamra INanaktuka. [IpoucxoxxaeHue 1 3BOJTOLUS
raJlakTUK u 3Be37]. MHCTPYKTaXK 1Mo

TB. Jlabopamopnas paboma Ne 10 « Onpedenenue
nepuooa oopaweHus O80UHbIX 36€30» (neuammoie
mamepuainot).

63/4

Hama I"'anaktuka. Mecto CoJlHEUHOM CUCTEMBI B
lNanaktrke Mueunbiii [1yTh.

64/5

Teopus Bonbiioro B3pbeiBa M paciIupsiroieics
Bcenennon

IloBTOpenue (3 yaca)

65/1

[ToBTOpeHue no reme «MexaHnueckue
SIBJICHUS»

66/2

[ToBTropenue mo treme «MonekynsapHas Gpu3nuka u
TEPMOJMHAMHUKA

67/3

[ToBTOpEHMNE TEMBI «DIEKTPOCTATHKA U
JJIEKTPOIUHAMUKA)

Pe3zepB 1 uac




