PaGouas nporpamma no ¢gusuke 6azoBoro ypoHs aJsi 10-11-x kiaccos

IHosscHuTEABbHAA 3AIIHCKA

Pabouas mporpamma mo (pusuke Ha YpOBEHb CPEIHEr0 00IIero 00pa30BaHUs JIs
obyuaroruxcs 10-11-x kimaccoB MBOY «Cpennsist o0mieodpaszoBarenbHas mkoja Ne 12y
pa3paboTaHa B COOTBETCTBHHU C TPSOOBAHHSIMH

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

e mnpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHUH (eaepalbHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa CPEeIHEro 00Iero 0Opa3oBaHuUs»
(c U3MeHeHUAMH, BHECEHHBIMHU TIpuKa3zoM Munnpocsenienus ot 12.08.2022 Ne
732);

e mpukaza MunmnpocemeHus ot 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaeparbHOR
00pa30BaTeNbHOM MPOrPAMMBI CPEITHETO OOIIETO 0Opa30BAHUSY;

e mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHu3alluK U OCYIIECTBIICHHS 00Pa30BaTEIBHOMN NEATEILHOCTH 110 OCHOBHBIM
0011e00pa3oBaTebHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOTPaMMaM
HAYaIBHOTO 00IIETr0, OCHOBHOTO OOIIEro M CPEeTHEro 00IIero 00pa3oBaHus,

e KOHIENINYU IpenojaBanus yueOHoro mpeamera «Duznkay;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHHS U O0YYCHHUS, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHocTH U (M) O€3BPEAHOCTH TS YeoBeka (JaKTOPOB CPe/Ibl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2,

e yu4eOHOro MjIaHa cpeHero oouero o0pa3oBaHus, yTBepkKIEHHOIO IPUKA30M
MBOY «Cpennsis obmeodpazoBatensHas mkona Ne 12 ot 31.08.2023 Ne 175 «O6
YTBEP)KJIEHUH OCHOBHON 00pa30oBaTeIbHON MPOrpaMMBbl CPEHETO OOIIETOo
00pa3zoBaHUsY;

e (enepanbHOil paboueil mporpammsl o yuyeOHOMY npeaMeTy «Pu3nka» 6a30Boro
YPOBHH.

PaGouas mporpamma opreHTHpOBaHA HA 1€€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(benepabHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist obmeoopazoBarenbHas mkoiaa Ne 12y.

[Tporpamma o pu3uke 6a30BOro ypoOBHS Ha YPOBHE CpelHEro o0IIero 00pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE TOJIOKEHUN U TPeOOBAHMI K pe3yJbTaTaM OCBOECHHUS OCHOBHOM
obpa3oBaTenbHOU porpaMMel, ipeacraBieHHbIXx B PI'OC COO, a Takxke ¢ yueToMm
(dbenepabHON pabouelt MporpaMMbl BOCTIUTAHHS M KOHIIETIIUN TTPENOIaBaHus yueOHOTO
npenmMera «Pusnka» B 00pa3zoBaTenbHbIX opranu3anusx Poccuiickoit deneparumy,
peanu3yronmX OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI.

Coneprxanne mporpaMMbl IO (PU3HUKE HATIPABJICHO Ha (HOPMUPOBAHUE €CTECTBEHHO-HAYIHOM
KapTuHbI Mupa oOyyaromuxcs 10-11 knaccoB npu o0yueHnu ux Gpusuke Ha 6a30BOM ypOBHE



Ha OCHOBE CHCTEMHO-IeATEIbHOCTHOTO moaxoa. [Iporpamma mo ¢pu3nKe COOTBETCTBYET
tpedoBanusiM OI'OC COO k m1aHuPyeMbIM JTUYHOCTHBIM, ITPEAMETHBIM U METAIPEAMETHBIM
pe3ynbraTtaM o0ydeHUs, a TAK)KE YUYUTHIBACT HEOOXOIUMOCTD PealU3alui MEXITPEAMETHBIX
CBs3ei (PU3MKHU C ecTeCTBEHHO-HAayUYHbIMH Y4eOHBIMU NpeaMeTaMu. B Heil onpenenstores
OCHOBHBIC 11eJTM U3y4eHHS (PU3UKH Ha YPOBHE CPEAHETO 001Iero oopa3oBaHus, INIaHUPYEMbIe
pe3yJIbTaThl OCBOCHUS Kypca PU3HMKH: JIHYHOCTHBIC, METAPEIMETHBIC, TPeAMETHbIC (Ha
0a30BOM ypOBHE).

[TporpamMma o pu3uke BKIIIOYALT:

e IUIAaHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM
YHCIie TIPEMETHBIE Pe3yIbTAaThI IO TOJaM O0yUYCHHUS,
e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0ydeHusl.

du3uka Kak Hayka o HanboJee 00IKX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAUeCTBE y4eOHOTO
IIpeIMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYKarolleM
mupe. LIkonpHBIH Kypc (PU3UKH — CHCTEMOOOPA3YIOLIUI 1711 €CTECTBEHHO-HAYYHBIX
Y4eOHBIX IPEMETOB, MOCKOIBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB U
SIBJIGHUH, N3y4aeMbIX XUMUEH, Ouonoruei, puznueckoit reorpadueit U aCTpOHOMHUEH.
Hcnonp3oBanne 1 akTUBHOE IPUMEHEHNE (PU3UUECKUX 3HAHUI ONpEIeNsieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TTOJTyYeHHS HOBBIX MaTepPHAJIOB C 33JJaHHBIMU CBOWCTBAMH U Ap. M3yduenue Gpusnku
BHOCHUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa
o0yy4aromuxcs, B GOPMHUPOBAHNE YMEHHUH MPUMEHATh HAyYHBIH METOJ IO3HAHUS TIPU
BBITIOJTHEHUH UMH YUYE€OHBIX UCCIIEIOBAHU.

B ocHoBy Kypca puzuku A1 ypoBHs CpeIHEero 001ero oopa3oBaHusl MOJI0KEH P UACH,
KOTOpbIE MO’KHO pacCMaTPHUBATh KaK MIPUHIIUIIBI €70 MTOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEN KypC SIBIISIETCS JOTMUECKH 3aBEPLICHHBIM, OH
COZIEPKUT MaTepuall U3 BCeX pa3/iesioB (PM3MKH, BKIIFOUAET BONPOCHI KaK KIIACCHYECKOH, TaK
U COBPEMEHHON (PU3HKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepual Kypca (pu3nku oObeIMHEH BOKPYT
¢usnueckux teopuil. Benymmm B kypce siBisieTcst popMUpOBaHUE TPEICTABIECHUHN O
CTPYKTYPHBIX YPOBHSAX MaTe€puH, BELIECTBE U IOJIE.

Wnes rymaaurapusanuu. Ee peanusanus mpeanoiaractT ucrojib30BaHue TYMaHUTapHOTO
MoTeHIrana GU3nIecKol HayKH, OCMBICTICHHUE CBSI3U Pa3BUTHUS GU3UKH C PAa3BUTHEM
O6HI€CTB3, a TaKKC C MUPOBO33PCHYCCKUMH, HPABCTBCHHBIMHU U 3KOJOTHYCCKUMU
poOIeMaMHU.

I/I;[e;[ HpI/IKJIa,Z[HOﬁ HaIlIpaBJICHHOCTH. Kpr (bPISI/IKI/I npeanojaract 3HakOMCTBO € IIMPOKUM
KPYTOM TCXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/II\/’I HN3YUYCHHBIX TGOpI/IfI " 3aKOHOB.

Wnest sxonorusanuu peannsyercs MOCPEeICTBOM BBEAEHUS AIEMEHTOB COJEPKAHMS,
MOCBSIIIEHHBIX YKOJIOTMYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PA3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TaK)Ke 00CYKJIEHUS MPOOJIeM parimoOHaAIBHOTO
MIPUPOIONONB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.



CrepXHEBBIMH 3JIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHus
SBIISIOTCS (pu3ndeckre Teopuu ((HopMUpOBaHHE MPEACTABICHHI O CTPYKTYpe HOCTPOCHUS
¢busnveckoii Teopun, poiu HyHIAMEHTAIBHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX
IPEACTAaBICHUAX O IPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH TEOPHH JJISl OMMCAHUS €CTECTBEHHO-
HAY4YHBIX SBJICHUH U TIPOLIECCOB).

CHCTEMHO-eSITeIbHOCTHBIH MOAX0/] B Kypce GU3UKU Pean3yeTcs MPEeXk e BCEro 3a CYeT
OpraHMU3aluK SKCIIEPUMEHTAIBHOMN JeATeIBbHOCTH 00yuaromuxcs. i 6a30BOro ypoBHs
Kypca (QU3UKU — 3TO UCIIOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB U JIAOOPATOPHBIX PabOT, KOTOPBIE B pOrpaMme o (Husnuke 00beTUHEHBI B
OOIINI CIIUCOK YYCHUYECKHUX MPAKTHUECKUX paboT. BhijencHre B yka3aHHOM MepeyuHe
71a00paTOPHBIX pabOT, POBOJIUMBIX JJISI KOHTPOJIS U OILIEHKH, OCYIIECTBIISICTCS] yYaCTHUKAMU
00pa30BaTeNBLHOTO MPOIIECcCa UCXO S U3 OCOOCHHOCTEH IIIaHUPOBAHUS U OCHAIICHUS
kabuHeta Gpusuku. [Ipu 3TOM 0obecrednBaeTcs OBIaICHUE 00YYAOIIUMKCS YMCHUAMHE
IMPOBOANTH KOCBCHHBIC USMCPCHUSA, UCCIICAOBAHUA 3aBUCUMOCTEN (1)I/I3I/I‘-IGCKI/IX BCJIIMYUH U
MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEII0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yenseTcs pelieHUIo pacueTHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom st
pPacUeTHBIX 33J1a4 MPHOPUTETOM SIBJISIOTCS 3aa4U C SBHO 3aIaHHON (DHU3UYECKON MOJIEIIBIO,
MTO3BOJISIOIINE PUMEHSTh H3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena
Kypca, TaK ¥ UHTErpUpysl 3HaHUS U3 PA3HBIX pa3zenoB. /(s KaueCTBEHHbIX 3a7a4
MIPUOPHUTETOM SIBJISIFOTCS 3aJaHMs Ha 00BSICHEHUE MPOTCKAHUS (PU3NICCKUX SIBICHUHN U
MIPOLIECCOB B OKPY>KaloIEeH KU3HH, TpeOyromre BpIoopa PU3nYecKoil MOAETH TSl CUTYaI[uu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu @I'OC COO k MaTepraibHO-TEXHUYECKOMY 00eCIICUCHHIO
y4eOHOro rnporecca 6a30Bblil ypoBeHb Kypca (PU3UKU Ha YPOBHE CPEIHETO OOIIETo
00pa3oBaHMs TOJDKEH U3y9YaThCsl B YCIOBUSX MTPEIMETHOTO KaOnHeTa (PM3NKH WIIH B
YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEeAMETOB €CTECTBEHHO-HAYYHOT0 UK. B
KaOuHeTe PU3UKU JOJKHO OBITh HEOOXO0AMMOE J1abopaTOpHOE 000PYAOBAHUE IS
BBINOJIHEHUS YKA3aHHBIX B ITpOrpamMme Mo (pu3MKe yYeHHUECKUX MPAKTUYECKUX paboT U
JEMOHCTPAIIMOHHOE 000PY/IOBaHHE.

JleMoHCTpalnoHHOe 0060py1oBaHHe (OPMHUPYETCSI B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTH M 00ECIIeUunBaeT MOCTAHOBKY MIEPEUNCIIEHHBIX B IPOTrpaMMe
10 (hpU3KKE KIHOUYEBBIX JEMOHCTPALUHI IS UCCIIEOBAHUS U3y4aeMBbIX SIBICHUH U IIPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlaGoparopHoe 000pyI0BaHME JIJIsl YYEHUUECKUX MPAKTUYECKUX padboT hopMupyeTcs B BUE
TEMAaTUYECKUX KOMIUIEKTOB M 00€CIeUnBaeTCs B pacyeTe OJJHOr0 KOMILJIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnueckre KOMIUIEKThI Ja00paToOpHOTro 000py10BaHUS JOKHBI ObITh
MOCTPOEHBI Ha KOMIIEKCHOM HCIIOJIb30BAaHUH aHAIOTOBBIX U IIU(PPOBBIX MPHOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUIE IU(PPOBBIX J1abopaTOpHil.

OCHOBHBIMU 1IEJIIMU U3Y4YEHUSI PU3UKU B 00IIIEM 00pa30BAHUH SBIISIOTCS:

° (bOpMI/IpOBaHI/IC HHTEpCCa U CTPEMIICHU 06yqaroumx051 K HAYYHOMY U3Y4YCHUIO
mpupoasbl, pasBUTUC NX UHTCIJICKTYAJIbHBIX 1 TBOPYECKUX CHOCO6HOCTG§I;

e DPAa3BUTHUC Hpe,Z[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMO3HAHUA U (I)OpMI/IpOBaHI/IC
HMCCJICIOBATEIILCKOTO OTHOIIEHM K OKPY>KAKOIMM SABJICHUAM,



e (opMupoBaHUE HAyYHOT'O MHUPOBO33PEHUS KaK pe3yabTaTa U3yueHHs] OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMEeHUI OOBIACHATH SIBICHUS C UCTIOIB30BAHUEM (PU3HUECKIX
3HAHUI ¥ HAYYHBIX JJOKA3aTeJIbCTB;

e (opmupoBaHue MpenCTaBICHHUA O PO (PU3UKH IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTUH.

JIoCTIKEHHE ITHX IIeJIei 00ecrieunBaeTCsl pelICHHEM CIIEAYIOIINX 3a/1a4 B IpoIecce
M3Y4eHHS Kypca (pH3UKH Ha YPOBHE CPEIHEr0 001Iero oopa3oBaHus:

e TPUOOPETEHUE CUCTEMBI 3HAHUN 00 OOMIMX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSIX, BKIIOYAst MEXaHUKY, MOJICKYISPHYIO (DU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PM3UKY U 3JIEMEHTHI aCTPOPU3UKH;

e (opMUPOBaHNE YMEHUU TPUMEHSTHh TEOPETUICCKIE 3HAHMS IS OOBSICHCHUS
bu3nYeCKUX SIBICHUN B IPUPOJIC U ISl IPUHATUS IPAKTUUECKUX PELICHUH B
MMOBCETHEBHOM KM3HH,

e OCBOCHHE CIIOCOOOB PEIICHHS PAa3TUYHbIX 33/1a4 C ABHO 3aJaHHON (HU3HUECKOM
MOJIEIBIO, 33/1a4, MTOIPa3yMEBAIOIINX CAMOCTOSITEIIbHOE CO3/JaHne (PU3UIECKOM
MOJIEJH, aJIeKBaTHOM YCIIOBUSM 3a]1auH;

e TIOHMMaHUE PU3NYCCKUX OCHOB U MIPHHIIUIIOB ACHCTBHUS TEXHHUYECKHUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPEay;

e OBJIQJICHHE METOJIAMHU CAMOCTOSITEIILHOTO IUIAHUPOBAHUS U TIPOBEICHUS
bu3NYECKUX SKCIIEPUMEHTOB, aHAIN3a U UHTEpIpEeTali HH(OopMaIuy,
OTIpeIeJICHUs JIOCTOBEPHOCTH TIOIYIEHHOTO PE3yiIbTara,

e CO3JIaHUE YCJIOBHI JIsl pA3BUTHUS YMEHHI MPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU JAEATEIbHOCTH.

Ha uzydenune ¢pusuku (6a30BbIi ypOBEHB) Ha YPOBHE CPEIHETO 00IIET0 00pa3oBaHus
orBoautcs 136 yacos: B 10-M kinacce — 68 vacos (2 yaca B Henenmo), B 11-m kiacce — 68
qacoB (2 yaca B HEJIEIHO).

[Ipenyaraemslii B mporpamMme o ¢pu3MKe nepedeHb JJabopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS. PEKOMEHJOBAaHHBIM, YUUTENb JAENAeT BIOOp MPOBEIACHUS 1aOOpaTOPHBIX padboT 1
OIBITOB C YYETOM MHJMBUAYAIBHBIX OCOOCHHOCTEN 00yYaromuXcs.

J1a peanuzanuy mporpaMMbl UCTIONIB3YIOTCS YI€OHUKH, JOMYIEHHBIE K HUCIIOJIb30BAHUIO
MIPU peai3alii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHbIX MPOTpaMM
HaYaJbHOTO 00IIEero, OCHOBHOTO OOIIET0, CPEeHEr0 O0IIero 00pa3oBaHus OpraHU3aIUsIMHU,

OCYIIECTBISIOMUMH 00pa30BaTENbHYIO ACITEIHHOCTD, MPUKa30M MUHIIPOCBEIICHHS OT
21.09.2022 Ne 858:

e ®usuka, 10 knacc/ Mskumes I.4., byxosues b.b., Corckuii H.H. o penakuueit
[TapdentneBoit H.A., AkunonepHoe obmiectso «M3narenscto "lIpocsemienne’y;
o Ousuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox penaximeit
[TapdentneBoit H.A., AkuronepHoe obmectso «M3narenscto "IIpocsemienne’y;
o <..>

DneKTpOHHBIE 00pa30BaTENHHBIC PECYPCHI, TONMYIIEHHBIC K HCTIOIB30BAHUIO TIPH peaTu3aiiiu
MMEIOIIUX TOCYIapCTBEHHYIO aKKpeIUTaIui0 00pa3oBaTeNbHBIX TPOrpaMM HadyaIbHOTO



00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00Iero oopazoBaHus MpuKa3oM MHUHIIPOCBEIIEHUS
ot 04.10.2023 Ne 738:

o bubmuoreka marepuanos ®I'MC «Mos mkoina — lib.myschool.edu.ru/market
o <..>

IlnanupyemMble pe3yabTaTbl 0CBOEHHUS
IPOrpaMMbl

OcBoenne yuebHoro npeaMera «dusnka» Ha ypoBHE CpeHET0 00IIero 00pa3oBaHuUs
(6a30BbIi YPOBEHB) JOKHO 00OECIICUUTD JOCTHIKCHHUE CISTYIOIIUX JIMYHOCTHBIX,
MCTAIPECAMCTHBIX U IPCAMETHBIX O6pa3OBaTCJIBHI)IX PE3YyIbTATOB.

JINYHOCTHBIE PE3yabTaTbl

JImyHOCTHBIE PE3yJbTAThl OCBOCHHS yueOHOTO npenaMeTa «Du3nKay JT0JKHBI OTPaXaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YyYarOIINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEH MO3UIMEN TIMYHOCTH, CHCTEMOM IEHHOCTHBIX OPUEHTALIU, ITO3UTUBHBIX
BHYTPEHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO
o0IIecTBa, PacCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATSIILHOCTH B IMPOIIECCE peaTn3aliuu
OCHOBHBIX HaIlpaBJICHUH BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIMTAHMA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YUaIOIIErocsi Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA,;

MPUHATHE TPAJUIIMOHHBIX 00IEYeTOBEUECKIX T'YMAaHUCTHUECKHUX U IEMOKPATUYECKUX
IEHHOCTEMH,

TOTOBHOCTH BECTH COBMECTHYIO JCATCIbHOCTE B HHTEPECCAX I'PaAKAaHCKOT'O O6HI€CTBa,
y4aCTBOBAaTh B CaAaMOYIIPABJICHUU B O6pa30BaTeHLHOﬁ Opranm3anuu,

YMCHUEC B3aI/IMOI[€I\/JICTBOBaTI> C CONUAJIbBHBIMU HUHCTUTYTaMH B COOTBETCTBUU C UX
(I)YHKI_[I/ISIMI/I 1 Ha3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEILHOCTH,
2) IATPHOTHYECKOTO BOCTIUTAHHUS
c(OPMUPOBAHHOCTH POCCUMCKON IpaXKAaHCKOW MACHTUYHOCTH, TAaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYapCTBEHHBIM CHMBOJIaM, TOCTHKEHHUSIM POCCHICKUX YUIECHBIX
B 007acT PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA



C(I)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUs, 3THYCCKOI'O IIOBCACHMUA,

CIOCOOHOCTH OIIEHUBATH CUTYAlLIMIO U IPUHUMATh OCO3HAHHBIEC PEUICHUS, OPUEHTUPYSCh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B IE€ATEIBHOCTH YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETo;
4) 3¢TeTHYEeCKOr0 BOCTIMTAHUSI

ACTETHUYECKOE OTHOIIEHUE K MUPY, BKJIFOYAst 3CTCTHKY HAyYHOTO TBOPYECTBA, IPUCYILETO
(hu3uIecKoil HayKe;

5) Tpy/10BOT0 BOCIUTAHUS:
MHTEPEC K pa3In4yHbIM cepam mpodecCHOHATBLHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (U3MKON M TEXHUKOI, yMEHHE COBEpILATh OCO3HAHHBIN BHIOOP Oynyiel nmpodeccuu u

PCAIN30BbIBATH COOCTBEHHBIE KM3HEHHBIE IJIAaHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00pPa30BaHMIO M CAaMOOOPA30BAHMIO B 00IaCTH (PU3HKHU HA
MPOTSDKEHUH BCEH JKU3HH,

6) 3K0JIOrHYecKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIBTYPHI, OCO3HAHKE TI00ATFHOTO XapaKTepa
HKOJIOTHUYECKUX MPoOIeM;

IIJIAHUPOBAHUE U OCYILECTBICHUE NCUCTBUI B OKPYXKAIOLLEH Cpeic HA OCHOBE 3HAHUA LieIei
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpeHHE OIbITA AESTEIbHOCTU SKOJIOTUYECKON HAIIPaBIEHHOCTH HA OCHOBE UMEIOIIHNXCS
3HaHU# no pusuke;

7) IHEHHOCTH HAYYHOI'0 IIO3HAHMS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HayKu,;

OCO3HaHHE [IEHHOCTU HaYy4YHOM AESITeIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEHUS PU3UKU
OCYILECTBIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHINBUTyaJIbHO U B

rpyImIe.

MeTanpeaMeTHbIe pe3yJbTAThI

IMo3naBaTebHBbIE YHHMBePCAJbHbIE YueOHbIE 1eHCTBHS
Ba3oBble j1ornuyeckue aAeiicTBUA:

e CAMOCTOATEIbHO (POPMYIMPOBAThH M AKTYaIM3UPOBATH IPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;



e OIpEAENATh LU ACSITEIbHOCTH, 3aaBaTh IApaMETPbl U KPUTEPUH UX
JOCTHKCHMS,

e BBIIBJIATH 3aKOHOMEPHOCTHU ¥ MPOTUBOPEUHS B PACCMATPUBAEMBIX (PHU3UIECKUX
ABJICHUSX;

e pa3pabaTbIBaTh IJIAH PELICHUS MPOOIEMBI C YUETOM aHAJIH3a UMEIOLIHXCS
MaTepUaIbHBIX U HEMAaTEPHUAIIbHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBBI B A€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3Y/IbTATOB
LeJISIM, OLICHUBATh PUCKU IIOCIEACTBUN JEATEIBHOCTH;

e KOOPAMHUPOBATH U BBHIIOIHATH padOTy B YCIOBUSX PEaIbHOr0, BUPTYAIbHOIO U

KOMOMHHUPOBAaHHOT'O B3aUMOJEHCTBUS,

pa3BUBATh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEeM.

ba3oBble nccienoBaTelbCKHe AeiCTBHA.

BJIaJIeTh HAYyYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOJIaMU

¢duznyecKoil HayKu,

e BJIQ/IETh HABBIKAMH Y4€OHO-MCCIIEI0BATENbCKOM U IPOEKTHON AEATENIbHOCTH B
obnactu (pu3MKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY MOUCKY
METO/IOB pelIeHUs 3a7a4 PU3NIECKOro CONEpKaHMsl, IPUMEHEHHUIO pa3InYHbIX
METO/IOB TIO3HAHMUS,

e BJIQJIETh BUJIaMU JIEATEILHOCTH 10 MOJIY4YE€HUIO HOBOT'O 3HAHUS, €T0
UHTEPIpPETALNH, TPEOOPA30BAHHUIO U IPUMEHEHHUIO B PA3IMUHBIX YIEOHBIX
CUTYallUsX, B TOM YHCJIE IIPH CO3AaHUU YUEOHBIX IIPOEKTOB B 001aCTH (PU3HKHY;

e BBISBJIATH IPUYMHHO-CIIEICTBEHHBIC CBS3M U aKTYaJIM3UPOBATh 3a/1a4y, BHIABUTATh
TUIIOTE3Y €€ PEeLeHMs], HaXOAUTh apIyMEHTBI JUIsl J0Ka3aTeJIbCTBA CBOUX
YTBEP)KICHHI, 3a71aBaTh TapaMeTPhl M KPUTEPUH PEIICHUS,

e AHAIM3MPOBATH MOJTYYEHHBIE B XOJI€ PEIICHUS 33/1a4M Pe3yIbTaThl, KpUHTUUECKU
OILIEHUBATh UX JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX yCJIOBHUSX;

e CTaBUTH U (HOPMYIMPOBATH COOCTBEHHBIE 3aJ]aull B 00pa30BaTeIbHOMN
NeSITeIbHOCTH, B TOM YHMCIIE TIPU U3y4YeHUU (QU3UKH,

e J1aBaTh OIICHKY HOBBIM CUTYAI[UsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

e YMETh IEPEHOCHUTDH 3HAHMSI 10 (PU3KKE B MPAKTUUYECKYIO 00JIaCTh
KHU3HEIEeATENbHOCTH,

e yYMEThb MHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

e BBLIBUraTh HOBBIE MJIEH, IPEJIaraTh OPUTHHAIBHBIE MTOAXO0/Ibl U PEIICHUS,

e CTaBUTH NMPOOJIEMBI U 33/1a4H, JIOTYCKAIONINE ATbTEPHATHBHBIE PEIICHUS.

Paborta c unopmanmeii:

e BIIAJIETh HABBIKAMH MOTYYeHHs] HHPOpMAIK PU3NIECKOTO CONIEPIKAHUS U3
NCTOYHHUKOB paSHI)IX THUITIOB, CAMOCTOATCIBHO OCYHIGCTBJ'ISITI) IIOHUCK, aHAJIN3,
CUCTEMAaTU3AINI0 M MHTEPIPETAIIUI0 HH(POPMAIIUU PA3IUIHBIX BUIOB U (GOpPM
MIPEJICTaBIICHHUS;

e OILIGHUBATH JOCTOBEPHOCTH MH(OpMALINH;

e HCIIOJIB30BAaTh CpeI[CTBa I/IH(l)OpMaHI/IOHHI)IX nu KOMMYHI/IKaHI/IOHHBIX TeXHOHOFI/Iﬁ B
peIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTraHU3aI[MOHHBIX 3a]1a4 C
coOmroieHreM TpeOOBaHUN IPTOHOMHUKHU, TEXHUKUA 0€30T1aCHOCTH, TUTHEHBI,
pecypcocOepexeH s, MPaBOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€30MacHOCTH,



CO3J1aBaTh TEKCThI (PU3NYECKOTO COICPIKAaHUs B pa3IMUHBIX (popMaTax ¢ yueToMm
Ha3Ha4YeHHs] HHPOPMAIIMK U LIEJeBOW ayTUTOPUH, BBIOUPAs ONTUMAIIbHYIO GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KOMMyHI/IKaTI/IBHBIe YHuBEpCaJdbHLIC yqeﬁnble JelCTBUA:

OCYLLECTBIIATh OOLIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOMH 1€ TEIBbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(GIUKTHBIX CUTYAIlH U CMAT4aTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOJb30BAHUEM A3BIKOBBIX
CPEICTB,;

IIOHMMAaTh U UCIOJIb30BaTh MIPEUMYILECTBA KOMaHAHOW U MHIUBUAYAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBHIA C Y4€TOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJJOTO WICHA KOJUIEKTUBA;

IIPUHUMATD LIEJIM COBMECTHOM AESITENBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JEHCTBUA 10 €€ TOCTHKEHUIO: COCTABIIATH IUIaH JEHCTBUI, pacpeaeisaTh POIH C
y4eTOM MHEHHUI YJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI,
OLIEHUBATh KAY€CTBO CBOETO BKJIaJia U KaXJI0r0 yYaCTHUKA KOMaH bl B 0OIIMIA
pe3yabTaT Mo pa3paboOTaHHBIM KPUTEPHSIM;

[IpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATD UACH C IIO3ULUU HOBU3HBI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATD TO3UTUBHOE CTPATETMUECKOE IIOBEICHUE B PA3JINYHBIX CUTyalUsX,
IPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JelcTBUA

Camoopranm3anmus:

CaMOCTOSITENILHO OCYILECTBIIATh IIO3HABATENBHYIO JESITEIBHOCTD B 007aCTH (PU3UKU
Y aCTPOHOMUH, BBISIBJIATH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE
3ajauu,

CaMOCTOSITENILHO COCTABJISITh IJIaH PELICHUs PACUETHBIX U KaUECTBEHHBIX 33]1ad,
IUIaH BBIITOJHEHUS IPAKTUYECKOH paboThI C yUeTOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM,;

paciupsaTh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTh
3a pelleHue;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

Croco0CTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO IPYIUIIUUA B 001aCTH (PU3UKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTp()JIL, 3MOLMOHAJIbHBIA HHTEJJIEKT .

JaBaTh OIEHKY HOBBIM CHUTYAaIIHsIM, BHOCUTh KOPPEKTUBHI B ICSITEIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIHTATOB LIEJISIM;

BJIQJIETh HABBIKAMHM TTO3HABATEIHLHOUN pe(IeKCHU KaK OCO3HAHMS COBEPIITAEMbIX
JEUCTBUM U MBICTUTENBHBIX IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHMIA;
WCIIOIB30BaTh MPUEMBI pe(pIIEKCUU JJI OIEHKH CUTYaIllU, BHIOOpA BEPHOTO
pelieHus,

YMETh OIIEHUBATh PUCKH M CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 10 UX CHUKEHUIO;



e IIPUHUMATb MOTHUBBI U ApI'yMEHTBI JPYIUX IIPU aHAIU3€E PE3YNIbTATOB IEATECIBHOCTH,;
e IPUHUMATh ce0sl, IOHUMAsi CBOM HEJOCTATKU U JJOCTOUHCTBA;

e IIPMHUMATb MOTHUBBI U apI'yMEHTBI APYI'UX [IPU aHAIU3€ PE3YNIbTATOB IEATECIBHOCTH,;
e IIPU3HABATh CBOE IIPABO U MIPABO JPYIUX HA OLIUOKH.

B niporiecce nocTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 10 (BU3HUKE 15
YPOBHS CPETHETO O0IIEeT0 00pa3oBaHus y 00YJIArOIINXCSl COBEPIIICHCTBYETCS
IMOIMOHAJIBHBIA HHTEIUIEKT, MPEANoIararimi chopMHUpPOBAHHOCTS:

e CaMOCO3HaHUs, BKIIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHATIBHOE
COCTOSIHHE, BUJICTh HAIIPABJICHHS PAa3BUTHUSI COOCTBEHHOI YMOIMOHAIIBLHOM cepsl,
OBITH YBEpEHHBIM B ce0e;

e CaMOpEryJHpOBaHMs, BKIIOYAIOIIEr0 CAMOKOHTPOIIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBE/ICHKE, CIIOCOOHOCTh a1aTHPOBATHCS K
9MOLIMOHAIIBHBIM H3MEHEHHSIM U MPOSIBISITH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIUH, BKIIOYAIOLICH CTPEMIICHUE K JJOCTHKCHUIO LIEIH 1
yCIexy, ONTHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh UCXO/S M3 CBOUX
BO3MO>KHOCTEH,

e DMIATHUH, BKIIFOYAKOLICH CIOCOOHOCTh MOHUMATh SMOIMOHAIBEHOE COCTOSIHUE
JPYTUX, YYUTBIBATH €TO TPU OCYIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO M COIIEPEIKUBAHUIO;

e COLMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BHICTPAMBATh OTHOILICHUS C
JPYTUMH JIFOABMHE, 3200THTHCSI, TIPOSIBIISITh HHTEPEC U pa3perarb KOHPIUKTHL.

IIpeanMeTHBIE pe3yabTAThI

10-1 kiaace

K koniy o6yuenus B 10-M kiacce mpeIMeTHbIe pe3yabTaThl Ha 0A30BOM YPOBHE JOJKHBI
OTpaxkaTh c()OPMUPOBAHHOCTH y OOYUaAIOIIUXCSI YMEHUI:

e JIEMOHCTPUPOBATH HA IIPUMEPAX POJIb U MECTO (PUZUKHU B (DOPMUPOBAHUHI
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJICH;

e YYHUTHIBATH TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOUuKa, MHEpIHUAJIbHAs CUCTEMa OTCYETa, a0COIFOTHO TBEPJIOE TEIIO,
WJICaJIbHBIN a3, MOJEIIM CTPOEHHUS T'a30B, )KUJIKOCTEN U TBEPIBIX TEJ, TOYECYHBIN
AJIEKTPUUCCKUN 3apsil IPH PelIeHn: (PU3NIECKUX 3aj1ad,

e pacno3HaBaTh pusHuecKue sBicHHS (IPOIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPHUU CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKU. PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJTHOE TIAJICHHUE TEJl, ABMKEHUE TI0 OKPY)KHOCTH, UHEPITHS, B3aUMOICUCTBUE
ten, nudys3usi, OpoOyHOBCKOE BHIKEHHUE, CTPOSHHUE JKUIKOCTEH U TBEPABIX Tel,
U3MeHeHHe 00beMa TeJl IPU HarpeBaHuK (OXJIaXICHHH ), TEIJIOBOE PABHOBECHE,
HCIIapEeHUE, KOHICHCalys, IJIaBJIICHUE, KPUCTAIUIN3ALMsl, KUIIEHUE, BIIAYKHOCTD
BO3/yXa, IMOBBIIICHNUE IABJIEHUS ra3a Ipu €ro HarpeBaHuM B 3aKPBITOM COCY/IE,
CBSI3b MEXY ITapaMeTPaMU COCTOSIHUS ra3a B U30IpoLeccax, dJIEKTPU3ALMS TE,
B3aWMO/JICHCTBUE 3aPSAI0B;



OIMCHIBATh MEXAHUUYECKOE JBMKEHHE, UCTIONb3YS (PU3NUECKUE BETUUUHBI:
KOOpJIMHATa, IIyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUia,
UMITYJIbC TeJla, KHHETUYeCKasi YHEPTus, OTCHIMAIbHAS SHEPTHUsl, MEXaHU4YecKas
paboTa, MexaHU4YecKasi MOIHOCTh, IIPY OIUCAHUU NMPABUWIBHO TPAKTOBATh
(u3uUeCKUil CMBICI UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUCHUS U €AUHUIIBI,
HaXOJAUTh (POPMYJIbI, CBA3BIBAIOILNE JAHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU,

OIMCBIBATh U3yUYECHHBIE TEINIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBICHUS, UCIIOIb3YsI
¢u3nUeckre BEIMYMHBI: JaBJICHUE ra3a, TEMIepaTypa, CpeAHss KUHETHIECKas
SHEPrus Xa0TUUECKOTrO JABMXKEHUS MOJIEKYJI, CPEIHEKBAIpaTUUHAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEpTHs, padoTa rasa, koahhuiueHt
IIOJIE3HOTO ACUCTBUS TEIUIOBOTO ABUraTeNsl; IPU ONUCAHUYU MPABUIIBHO TPAKTOBATh
(bu3nUeCKUil CMBICIT UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUCHUS U €AUHUIIBI,
HaXOJAUTh (POPMYJIbI, CBSA3BIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTUMHU
BEJIMYMHAMU,

OIUCHIBATh U3yYECHHBIE MIEKTPHUUECKUE CBOICTBA BEIIECTBA U MIEKTPUUECKUE
siBJICHUS (IPOLIECCHI), MCIOIB3Ys (PU3MYECKUE BETMYMHBI: AICKTPUICCKUH 3apsi,
JIEKTPUUECKOE M0JI€, HAPSKEHHOCTh I0JIs, TOTEHIMAJl, pa3HOCTh MOTEHLMAJIOB,;
IIPY ONMCAaHWU PABWIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUIIbI, YKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOLIHE
JTAHHYIO (PU3UYECKYIO0 BETUUMHY C IPYTHMHU BEIIMYMHAMY,
aHAJIM3UPOBATh (PU3MUECKHE MTPOLECCHI U ABJICHUS, UCIIONb3Ys (PU3UUECKHE 3aKOHBI
Y IIPUHIUIIBL 3aKOH BcemupHoro tsarotenus, |, Il u 1l 3akonsr HetoToHa, 3axon
COXpPaHEHMsI MEXaHUYECKOM SHEprux, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIHI
CYINEPIIO3UINH CHJI, IPUHIIMIT PABHOTIPABHUS HHEPLIUAIBHBIX CHCTEM OTCUETa,
MOJIEKYJISIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b
CpelHel KHHEeTHYECKON SHEPIHH TEIIOBOTO ABMXKEHUS MOJIEKYI ¢ aOCOIIOTHOM
TeMIIepaTypoil, NepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsA/a, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKCHUE U YCIOBHS (TPaHHULIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyaTh yCIOBUS UX O€30MaCHOI0 UCIOIb30BaHUS B TIOBCETHEBHOM
KHU3HH;

BBITTOJIHATE SKCIIEPHMEHTHI TI0 UCCIIETOBAaHHUIO (PH3MUECKUX SBICHUHN H MTPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, IIPH 3TOM (HOpMYIHPOBAThH
npoOiemy/3aaady v THIIOTE3y y4eOHOTrO SKCIIEPUMEHTA, COOUPATh YCTaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH OIBIT U (POPMYTUPOBATH BHIBOIBI;
OCYIIECTBIISITH MPSIMbIE M KOCBEHHBIE H3MEPEHHS (PU3NICCKUX BEIIMYHH, TIPH STOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUs U UCTIOIb30BaTh W3BECTHBIE METOIbI
OILICHKH ITOIPEIIHOCTEN N3MEPEHN;

HCCIIEI0BATh 3aBUCUMOCTU MEXAY (PU3NUECKUMU BETMUMHAMH C UCIIOIb30BaHUEM
NPSIMBIX U3MEPEHHH, TP 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ysbTaThl MOTYYSHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMUMH B BHJIE TAOJIUI] U
rpaduKoB, JeaTh BBIBOJIBI 110 pe3y/IbTaTaM UCCIIEIOBaHMUS;
co0uro1aTh MpaBuiia 0€301MacHOro TPy/la MpHU MPOBEJCHUN UCCIEI0BAaHUM B paMKax
y4eOHOT0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATENCKON U MPOEKTHON JesITeNbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHUS;

peliaTh pacyeTHbIE 3aJJa41 C IBHO 33JaHHON (U3NYECKOM MOJEIBIO, UCIIOIb3Ys
¢du3nUeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 337a4l BHIOMPATh



($U3UUECKyI0 MO/IETb, BBIACTATH (PU3NYECKHE BETUYMHBI U (HOPMYJIHI,
HE00XO0UMBIE /IJIS €€ PELIeHHUs, IPOBOJAUTH PACUYETHI U OLIEHUBATh PEAIbHOCTD
MOJYYEHHOTO 3HaYCHUS (PU3NIECKON BETUUNHBI;

e peuiaTth KaueCTBEHHBIE 3a/1a4M. BBICTPAUBaTh JIOTHYECKU HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYX ICHUM C OMOPOM HA U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nyeckue sBIEHUS,

e HCIOJB30BATh MPU PEUICHUU YYEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUU U IPEICTABIICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON HH(POPMALINH, TTOTyYeHHON U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh MOJydaeMyro HH(OpMaIHIo;

e TPHUBOJUTH MIPUMEPHI BKJIAJa POCCHICKHUX U 3apyOCKHBIX YUCHBIX-(PU3UKOB B
pa3sBUTHE HAYKH, 00BSICHEHHE ITPOLECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJB30BAaTh TEOPETUUECKHUE 3HAHUS 110 (PU3HUKE B TOBCETHEBHOM JKU3HU /IS
oOecrnieueHns 6€301aCHOCTH IpU 00pallleHuH ¢ IpUOOpaMHu U TEXHUYECKUMU
YCTPOMCTBaMH, AJISi COXPaHEHUs 3/J0POBbs U COOJIIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPENE;

e paboTaTh B IpyNIe C BHIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIeH, INIAHUPOBATh
paboTy rpynibl, pallMOHAIIBHO PacHpelesiTh 00513aHHOCTH U IUIaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaK10TO
U3 YUYaCTHUKOB I'PYIIIbI B pELUIEHUE pacCMAaTPUBAEMOM POOIEMBI.

11-i kiaace

K xoHmy o6y4yenus B 11-M Kj1acce mpeiMeTHbIEC pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUH:

e JIEMOHCTPUPOBATH HA IIPUMEPAX POJIb U MECTO (PUBUKHU B (DOPMUPOBAHUHI
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JIEATEILHOCTH JIOJIEN, LIEJIOCTHOCTh U €JUHCTBO
bu3nYECKOI KapTUHBI MUPA,;

e YUYUTHIBATH TPAHMIIBI IPUMEHEHUS U3YUYEHHBIX (PU3MUECKUX MOJIEICH: TOUCUHBIN
ANEKTPUUECKUH 3apsl, JIyd CBETa, TOUYSUHbI HCTOYHHUK CBETA, siIEpHAs MOJIEIb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO sJIpa MpH pelIeHuH GU3NIEeCKuX 3a1ad4;

e pacro3HaBaTh (U3UUECKHE ABICHUS (IPOIECChI) M OOBSICHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJMHAMUKHN ¥ KBAHTOBOW (DU3UKH: dJIEKTPUUYECKAsI IPOBOJUMOCTD,
TEIJI0BOE, CBETOBOC, XMMHYCCKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOICHCTBIE
MarHuTOB, JIEKTPOMarHUTHasI MHIYKIUs, JE€HCTBUE MarHUTHOTO TIOJIS HA
MPOBOJAHMK C TOKOM M JIBHKYITUICS 3apsijl, 2IEKTPOMAarHUTHBIE KOJICOaHUs U
BOJIHBI, TIPSIMOJIMHEITHOE PacIIpOCTpaHEHNE CBETa, OTPAKEHUE, MIPEIOMIICHHUE,
uHTepdepeHiys, Tudpakius U moIsIpU3aius CBeTa, TUCIIePCHsl CBETa,
doroanexrpuueckuii 3pdext (horoaddekxr), cBeTOBOE NaBICHNE, BOSHUKHOBCHHE
JUHENHYATOro CIEeKTpa aToMa BOJOPOa, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaaOaKTUBHOCTD,

e ONKCHIBATh U3YYCHHBIC CBOMCTBA BellecTBa (IJICKTPUICCKHAE, MATHUTHBIE,
ONTHYECKHE, SJICKTPUUIECKYIO MPOBOAMMOCTD PA3IMYHBIX CPE) U
AJIEKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI), HCIIOIB3Ys (PU3UUECKUE BETUUNHBI:
AJIEKTPUYECKUN 3apsiJl, CHJla TOKA, dJIEKTPUUECKOE HATPSHKCHHE, DTIEKTPUUECKOE
COTMPOTHUBIIEHUE, PA3HOCTh MOTEHINAIIOB, JIEKTPOBMKYIIAs cuiia, paboTa ToKa,
WHIYKIIAS MarHATHOTO TOJIsI, cujia Amriepa, cuiia JlopeHiia, WHIyKTHBHOCTh



KaTYyILKH, SHEPTUs AIEKTPUUECKOTO0 U MAarHUTHOT'O MOJIEH, IEPUOJ U YacToTa
KoJIeOaHui B KoJe0aTeIbHOM KOHTYpE, 3apsj U CHJIa TOKa B IpoLiecce
TapMOHUYECKUX JICKTPOMAarHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSHUE U
ONTUYECKas CHJIA JIMH3bI, IPU ONMCAHUU IPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI MCIIOJIb3YEMbIX BEJINYMH, UX 0003HAUEHUS U €IMHULIb], YKa3bIBaTh
(opMyIbl, CBA3BIBAIOIINE AAHHYIO (PU3MUECKYIO BETUUUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh U3YYEHHBIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCHIOIb3Ys (hrU3HUECKHE
BEJIMYMHBI. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA,
SHEprus U UMIyJbC (GOTOHA, IEPHOJ MoJIypacnaza, SHEPIUs CBA3U aTOMHBIX AJ€ep,
IPY ONMCAaHUU PABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAUCHMS U €IMHUILIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JAHHYIO (PU3UYECKYI0 BETUUNHY C IPYTHMMHU BEIMYMHAMH, BHIYUCIIATH 3HAUCHUE
(bU3U4eCcKOil BETMUUHBI;

e AHANIM3HMPOBATH (PUINUECKUE TPOLECCHI U SIBICHUS, UCTIONB3Ys (PU3NIECKHUE 3aKOHBI
Y IIPUHLUIIBL 3aKOH OMa, 3aKOHBI I10CJIEJ0BATEIbHOIO U NapaJljIeIbBHOTO
COECIMHEHMS IIPOBOJIHUKOB, 3aK0H J[oyns—JIeHna, 3aK0H 3J1€KTpOMarHuTHON
MHAYKIHMH, 3aKOH IPSIMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3AKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETA, YpaBHEHHE DWHIITEHHA U1t (PoTOd(deKTa,
3aKOH COXPAaHEHMsI DHEPIUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsI MacCOBOT0 UncIa, MocTynarsl bopa,
3aKOH paJIM0aKTUBHOI'O paclaja, IpyU 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BHIPAKEHUE U YCIIOBHs (TpaHHIIbI, 00JIACTH)
IIPUMEHUMOCTH;

e OIpEenessATh HAPABICHUE BEKTOPA UHIYKIIUM MarHUTHOTO I10JISI IPOBOJHUKA C
TOKOM, cujbl AMnepa u cuisl JIopeHua,

e CTpPOWTH U ONMMCHIBATh N300paKE€HNE, CO3/1aBaEMOE INIOCKUM 3€pPKajioM, TOHKOH
JINH30U,

e BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIETOBAHHIO (PU3NUYECKUX SIBJICHUHN U MPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (popMyIHpoBaTh
npoOiemy/3aaady v THIIOTE3y y4eOHOTrO SKCIIEPUMEHTA, COOUPATh YCTaHOBKY M3
IPEI0KEHHOT0 000PYA0BaHUS, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOIBI;

e OCYILECTBJIATH NPSMbIE U KOCBEHHBIE U3MEpPEHUsI GPU3NYECKUX BEJIMYMH, IPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHNUs U UCIIOIb30BaTh U3BECTHBIE METOIbI
OILICHKH ITOIPEIIHOCTEN N3MEPEHNH;

e HCCIIEJ0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIIMYMH C UCHOJIB30BAHUEM MPSMBIX
M3MEPEHUIL IpU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PMKCHUPOBATh PE3yIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJE TAOIHIl U Tpa(HKOB,
JIeJIaTh BBIBOJIBI 110 pe3y/IbTaTaM MCCIIEIOBaHMUS;

e coOIrONaTh MpaBuiIa 6E30MaCHOTO TPY/a MPH MPOBEACHUH HCCIEIOBAaHUN B paMKax
y4eOHOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATENLCKON U MPOEKTHON JesITeNbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHUS;

e peuaTh pacueTHbIE 3a/1a4M C ABHO 3aJJaHHOU (PHU3MUECKON MOJEIbIO, UCIIONb3Ys
¢du3nUeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 337a4l BHIOMPATh
(bu3NYECKYIO MOJIEINb, BBIAETATH GU3NUECKUE BETUUUHBI U (POPMYIIBI,
HE00XO0/IMMBIE /IJIS €€ PELIeHHUs, IPOBOIUTH PACUETHI U OLIEHUBATh PEaIbHOCTD
MOJIyYEHHOT0 3HaUY€HUs (PU3HUECKON BEIUYUHBI;

e peuaTh KaueCTBEHHBIE 3a/1a4M. BBICTPaUBaTh JIOTHYECKH HEPOTHBOPEUYHUBYIO
LEMOYKY PACCYXIECHUM C OMOPON HA N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue sBICHUS,



e HCIONB30BATh MPU PEUICHUN YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTHH ISl IOMCKA, CTPYKTYPUPOBAHUs, UHTEPIIPETALUU U IPEICTABIICHUS
y4eOHOI U HAyYHO-TIOMYJISIPHON HH(POPMALINH, TTOTyYeHHON U3 Pa3IHYHBIX
UCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh MOJydaeMyro HH(OpMaIHIo;

e OOBSACHATH MPUHLMUIIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pas3nyaTh yciaoBUsA UX O€30IIaCHOTO MCIIOJIb30BaHMs B IOBCEJHEBHOM JKU3HY,

e TPHUBOJUTH MIPUMEPHI BKJIAJa POCCHICKHUX U 3apyOCKHBIX YUCHBIX-(PU3UKOB B
pa3sBUTHE HAYKH, B 00BACHEHHE IIPOLIECCOB OKPYXKAIOLIEr0 MUpPa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B TOBCEJHEBHOM JKU3HU IS
oOecrieyeHns O€30MACHOCTH MPH 0OpaIeHNH ¢ TPUOOPaMU U TEXHUIECKUMHU
YCTPOMCTBaMH, AJISi COXPAaHEHUs 3/J0POBbs U COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEN CPENE;

e paboTaTh B IpyNIe C BHIIOJHEHUEM PA3IUYHbIX COLUANIBHBIX POJIeH, INIAHUPOBATh
paboTy rpynibl, pallMOHAIIBHO PacIpelesiTh 00513aHHOCTH U IUNIAaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaK10TO
U3 YUYaCTHUKOB I'PYIIIbI B pELUIEHUE pacCMAaTPpUBAEMOM MPOOIEMBI.

Conep:xxanue yueOHOro nmpeamMera

10-1 kjacce

Pa3nen 1. ®u3uka U MeTO/IbI HAYYHOI0 MO3HAHUS

®dusnka — Hayka o npupoze. Hayunsle MeTo bl MO3HAHUS OKpYXKaromero mupa. Pois
HKCHEPUMEHTA ¥ TEOPUH B MIPOIECcCce TO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MOI[GJ'II/IpOBaHI/Ie (I)I/IBI/ILICCKI/IX SIBIICHUH U IIpoHecCoOB. HaquLIe runote3bl. PU3nYecKrue
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MNPUMCHUMOCTHU (1)I/ISI/ILIGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBECTCTBHA.

Ponb 1 MecTo pu3uku B pOpMUPOBAHNN COBPEMEHHON Hay4YHOUM KapTUHBI MUPA, B
MIPAKTUYECKOU IEATEIBbHOCTH JIFOACH.

JeMoHcTpannu

AHanorosble ¥ IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaTUUKH.
Paznen 2. Mexanuka

Tema 1. KunemaTuka

Mexannueckoe 1BUkeHUE. OTHOCUTEIBPHOCTh MEXaHUUECKOTO IBMKeHUsA. Crucrema oTcyera.
Tpaexropus.

[Mepemerienue, CKOpocThb (CpeHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTEpHUaIbHOU TOUKH, UX NMPOEKIUU HA OCH CUCTEMBI KoopauHaT. Cll0KeHNE EPEMELICHUM
U CJIOKE€HHE CKOPOCTEM.



PaBHOMEpHOE 1 paBHOYCKOpEHHOE NPAMOJIMHEHOe nBMKeHue. ['paduku 3aBUCUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHS, ITyTU U IIEPEMELICHHS MaTEPUAIILHOM TOUYKH OT BPEMEHH.

CBoOoaHoe majieHre. Y CKopeHHue CBOOOTHOTO TaJICHHUS.

KpuBonuneiinoe nBuxeHue. BuKeHrne MaTepUaibHON TOUKH 10 OKPYKHOCTHU € IIOCTOSHHOMN
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAas cKOpocTk. Ilepron u yacrora
oOparnienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

TexHudeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE. CIIUOMETD, ABUKEHUE CHAPSAOB,
LIEMIHBIE U PEMEHHBIE IIEPEAAUU.

JeMoHcTpauuun

e Mogenb cucTemMsbl OTCUETA, UIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK
JIBYDKEHUS.

o IIpeoOpazoBaHne ABMKEHHH C UCIIOJIIb30BAHHEM MIPOCTHIX MEXAHMU3MOB.

o [lageHue Ten B BO3IyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

o Habmonenne aBrkeHus Tena, OPOIIEHHOTO MO YIIIOM K TOPH3OHTY U
TOPU30HTAJIBHO.

e l3mepenue yckopeHusi CBOOOAHOIO MAJACHHUS.

o HanpapneHue ckOpoCTH NPU ABUKEHUU IO OKPY>KHOCTH.

Y4eHnuecKkui HIKCIIePUMEHT, J1a0opaTOpHbIe pabOThI

o l3yyeHue HEPaBHOMEPHOIO IBM>KEHMS C LIEJIBIO ONPEAEICHUS MTHOBEHHOU
CKOPOCTH.

o HccnenoBanue COOTHOIICHMS MEXAY YTSIMH, IPONMICHHBIMU TEJIOM 3a
IIOCJIEIOBATEIbHBIE PABHBIEC POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

o M3yyeHue ABMKEHUSA LIAPUKA B BA3KOU KUIKOCTH.

e l3yueHue nBHKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunnun otHOcuTenbHOCTH ['anunes. Ilepseiii 3akoH HeroTona. IHEpnanbHbIe CUCTEMBI
oTcUera.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuii. Bropoit 3akon Herotona miis
MaTepualbHON TOUKHU. TpeTuii 3akoH HproTOHA 1I11 MaTepUabHbIX TOUYEK.

3akoH BceMHUpHOro TaAroreHus. Cuna tsoxectu. [lepBas kocmuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenust (mokost, ckonbxenus, kadenus). Cuna tpenust. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS U cuiia TpeHus nokos. Koadduuument tpenus. Cuna conpoTuBiIeHus

IIpH ABVXKCHUHU TEJIa B ) KUAKOCTH HUJIN I'a3e€.

HOCTyHaTeHBHoe " BpalllaTCIIbHOC ABUKCHUEC a0COJIFOTHO TBEPAOro TCia.



MoOMEHT CHJIbI OTHOCHTEIILHO OCH BpaliCHUA. IIneuo cuiel. YcnoBus PaBHOBCCHUA TBEPAOTO
TCa.

Texunueckue YCTpOﬁCTBa U IIPAKTUYCCKOC NPUMECHECHHUEC. IIOAMIMITHUKY, IBUKCHHUE
HCKYCCTBCHHBIX CITYTHUKOB.

JeMoHcTpanuuun

e JSIBNECHME MHEPIUU.

o (CpaBHeHME Macc B3aUMOJECUCTBYIOLIUX TE.

e Bropoii 3akon HeroToHa.

o M3mepeHue cuiL.

o CnoxxeHue CHIL

e 3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT AC(POPMALIHH.

e HeBecomocTts. Bec Tena npu yCKOpEeHHOM MOIBEME U MAJCHHUH.
e (CpaBHEHHE CHJI TPEHUS TTOKOS, KAUE€HUS U CKOJIbKCHUSI.

e YcnoBus paBHOBECHUS TBEpJOro Tena. Buibl paBHOBeCHS.

Y4eHnuecKkui HIKCIIePUMEHT, J1a0opaTOpHbIE PabOThI
o M3yuenue aBmxeHuUs1 Opycka 1o HaKJIOHHOM TIOCKOCTH.
o HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOZHUKAIOIIKX B IPYKUHE U
pPE3NHOBOM 00pasiie, OT uxX aedopMaluu.
o HccnenoBanue ycaoBUM paBHOBECHUSI TBEPAOTO TeJld, UMEIOIIETO OCh BpaLCHUS.

Tema 3. 3akoHBI cOXpaHEeHHs B MeXaHHKe

Wmmynsc MaTepuanbHOM TOUKH (Tea), CHCTEMbl MATePHAIBHBIX TOUeK. VIMITYIIbC CHITBI U
U3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAHEHUs UMITyJIbca. PEakTUBHOE BUKEHHUE.

PaGora cuinbl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEPTrUH.

[TorennmaneHast sHeprus. [loreHnManbHas sHEprus yrnpyro aeGopMupoBaHHON NPY>KUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[ToTeHunanpHble U HEMOTEHIMANIbHBIE CUITBL. CBSI3b Pa0OTHl HEMOTEHIIMABHBIX CHII C
N3MEHEHUEM MEXAHUUYECKON SHEPTUN CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUUECKON
SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC MPUMECHCHHUE. BOOIOMET, KOIIEp, HPY)I(I/IHHBIIZ
IMUCTOJICT, ABMXKCHUC PAKET.

JlemoHCTpanuu

e 3aKOH COXpaHEHHUS UMITYJIbCA.



e PeakTHBHOE JIBIKEHUE.
o [lepexon moTEHIMAIIBHON SHEPTUH B KHHETUYECKYIO U OOpaTHO.

Y4eHnueckui IKCIIepUMEHT, J1abopaTOpHbIe PabOThI

e l3yuenue abCONFOTHO HEYIIPYTOrO yAapa C MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

e HccnenoBaHue CBs3HM paObOTHI CHIIBI C K3MEHEHHEM MEXaHMYECKON YHEPTHH Tejla Ha
pUMepe PaCTSHKEHHs] Pe3MHOBOTO JKI'yTa.

Pa3nen 3. MousiekyJsipHasi pu3nKa U TePpMOIUHAMUHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKO# TeOpuH

OcHOBHBIE TOJIOXKEHUS MOJICKYJISIPHO-KUHETUYECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nuxkenue. uddysus. Xapakrep ABHKEHUS U B3aUMOACHCTBUS YACTHII
BelecTBa. Mojeu CTpOCHUS Ta30B, JKUIKOCTEH U TBEP/IBIX TEI U OOBSICHEHUE CBONCTB
BEILIECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pazmepsl Mosekyi. KoinuecTBo BelecTsa.
[TocTostnHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u ee uamepenue. lllkana remneparyp Llenbcusi.

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYIISIPHO-KMHETHYECKON TEOpUHr
UJealbHOTO ra3a. AOCOIIOTHAS TeMIiepaTypa Kak Mepa cpeiHeil KHHETUYEeCKOW SHEPTUU
TEIUIOBOrO ABWKEHUS yacTull rasza. [llkana temneparyp KenbBuna. ['a30Bbie 3aKOHBI.
VYpasuenue MenneneeBa—Knanelipona. 3akon [lansTona. M3omporieccsl B nieaabHOM Ta3e ¢
MOCTOSIHHBIM KOJTMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHne n30MpoIecCoB:
M30TEepMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHE. TEPMOMETD, OapoMeTp.
JlemoHCTpanuu

o OmbIThI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIeCTBa, (hoTOrpapuu MOJIeKy
OPraHUYECKUX COCTUHECHUH.

e OmnpIThl 10 TUGHY3UN KUIKOCTEH U ra30B.

e Moaenb GpOYHOBCKOTO JBUYKEHUS.

e Mogens oneita IlITepHa.

o OmnbITHI, JOKA3BIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOECHCTBHS.

e Mogens, WOCTpUpyOIIas NPUPOAY JABJIEHUS I'a3a HA CTEHKU COCYA.

e OnbITHI, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS HJI€AJIbHOTO T'a3a, H30IPOLIECCHI.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOTHI
e Ormpexaenenne Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI o0BheMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

e HccaemoBanue 3aBUCHMOCTHU MCXKAY napaMeTpaMu COCTOSAHUA PA3PEIKCHHOIO Ira3a.

Tema 2. OcHOBBI TePMOIMHAMUKH



TepmoauHaMuueckas cucteMa. BHyTpeHHS SHEPIUs TEPMOAMHAMUYECKON CUCTEMBI U
crioco0bl ee n3MeHeHus. KonnyectBo temnors! v pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 UACAIBHOIO raza. Buasl Teronepenadn: TeIIONPOBOIHOCTb, KOHBEKIIMS,
u3JlydeHue. Y IeNnbHas TeII0EMKOCTh BellecTBa. KonuuecTBo TEIIoThl IPH TEIJIoNepeaaye.

[Tonstue 06 anuabarnom nporuecce. [lepBolit 3akoH TepMoanHaMukd. [IpumeHenue nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccaM. [ padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh MpoIieccoB B MPUPOJIE.

TennoBeie MamuHbl. [IpuHimne! neiicTBus TemoBbx MamuH. [IpeobpazoBanus sHEprun B
TeroBbIX MammuHax. Koaddunuent noneznoro aelcTBus TeroBoil MamuHbl. Lukin Kapao
U ero KO3 GHUIHEHT MOJIE3HOr0 NeHCTBUA. DKOJIOrn4ecKre npo0IeMbl TEIIO3HEPTEeTHKH.

TexHuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC NPUMCHCHUE. IBUTATC/Ib BHYTPCHHEI'O CrOpaHus,
OBITOBOI XOJIOJUJIbHUK, KOHAUIITUOHECD.

JlemoHcTpamuu

e lI3MeHeHUe BHYTPEHHEW SHEPTUU Tella IpU COBEPIICHUH PaObOThI: BHUIET IPOOKHU U3
OYTBUTKH IO/ JICHCTBUEM CXKATOTO BO31lyXa, HarpeBaHue 3(upa B JIATYHHOU TpyOKe
nyTeM TpeHus (BUICOAEMOHCTPAIIHS).

o l3MmeHeHue BHYTpeHHEH 3HEpruu (TeMIepaTypbl) Tela Ipyu TeIuionepeaaye.

e OnbIT 110 aIMa0ATHOMY PACHIMPEHUIO BO3yXa (OIMBIT C BO3AYIIHBIM OTHUBOM).

e Mogenu napoBoil TypOUHBI, ABUTATENs] BHYTPEHHETO CrOPaHUsl, pEaKTUBHOTO
JBUTATETIS.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o H3MepeHue yienbHOM TEMI0EMKOCTH.
Tema 3. ArperatHble cocTosinus BemecTBa. ®a3oBbie Mepexoabl
[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue n kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXXHOCTH BO3yxa. HacklmeHHsii ap. Y nenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTD
TEMIIEpATypbl KUIIEHUS OT JaBJICHUS.
Teepnoe teno. Kpucramnnueckue u amopdHble Tena. AHU30TPONHS CBOMCTB KPUCTAIJIOB.
Kunkue kpucrtamisl. CoBpeMeHHble MaTepuansl. [lmaBnenne n kpucrammsanus. Y 1eiabHas
TerioTa miasieHus. Cyonumarus.
VYpaBHeHHE TEIIOBOro OajaHca.
TexHu4eckue ycTpoicTBa M NPaKTUYECKOE IPUMEHEHNE. TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH IOJy4YE€HUs] COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCIIE
HaHOMaTEpPHAJIOB, 1 HAHOTEXHOJIOTUHU.

JlemoHCTpanuu

o (CBoliCTBa HACHIIIEHHBIX MTAPOB.



o Kunenue IIpU MOHUKCHHOM JaBJICHUU.

e Cnoco0OnI HU3MEPCHUSA BIIAXKHOCTH.

° HaGHIOI[eHI/Ie HarpCBaHud U IJIABJICHUA KPHUCTANIMYCCKOTO BCIICCTBA.
. HGMOHCTpaHI/IH KpUCTAJLJIOB.

VYdeHnueckuil SKCIIepUMEHT, J1JabopaTOpHbIE pabOThI

o l3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO31yXa.
Pazjnen 4. DaekrpoauHaMunka
Tema 1. DnekTpocTaTuka

DnekTpu3anys Tei. DJIeKTpUIecKui 3aps. J(Ba Buaa 3JIeKTpUIecKuX 3apsioB. [IpoBoHUKY,
JTUAJICKTPUKU U TIOJIYIIPOBOIHUKH. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

Bsaumopeiictaue 3apsiioB. 3akoH Kynona. TouedHbli 2JIeKTpUUECKHM 3aps .
Onexrpuueckoe nojie. HanpspkeHHOCTh 2neKTpuueckoro nois. [Ipunnun cynepnozunun
ANEKTPUYECKUX MoJIeH. JINHUN HANPSy)KEHHOCTHU AJIEKTPUUECKOIO MOJIS.

PaGora cui anekTpoctaruueckoro nois. [lorenmuan. Paznocts moteHmnuanos. [IpoBogHuku
U IUDJICKTPUKU B JIEKTPOCTATUUYECKOM TToJie. J{uasieKkTprudeckass IpoOHUIIAaeMOCTb.

OnexTpoeMkocTh. KoHeHcaTop. DieKTpoeMKOCTh IIIOCKOT0 KOH/AIEHCATOpa. DHEPrus
3apsSHKEHHOT0 KOHACHCATOPA.

TexHnueckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE. HIEKTPOCKOII, SJIEKTPOMETP,
UIEKTPOCTATUYECKAS 3aLIUTA, 3a3€MJIEHUE IEKTPONPHOOPOB, KOHIEHCATOP, KOIMUPOBAJIbHBII
anmnapar, CTpyWHBIH IIPUHTED.

JlemoHCTpanuu

e VYCTPOWCTBO M MPUHUMII ACUCTBUSA IIEKTPOMETPA.

e BzanMopelicTBHE HaJIEKTPU30BAHHBIX TEIL.

e DJEKTPUYECKOE I0JIE 3aAPSKEHHBIX TE.

e IIpoBOIHUKHM B 3IEKTPOCTATUUECKOM IIOJIE.

e DJEKTpOoCTaTUYECKas 3allluTa.

o JIMPNEKTPUKH B DJIEKTPOCTATHUECKOM IIOJIE.

e 3aBHUCHMOCTb 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOIIAH IJIACTHH,
paccTosIHUSA MEXY HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o M3mepeHue dIEeKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTostHHBIH 1eKTpUYecKuil TOK. TOKH B pa3IMYHbIX cpegax

DNEeKTPUUECKUN TOK. Y CJIOBHSI CYIIECTBOBAHUS DIIEKTPUIECKOTO TOKA. MICTOUHHUKH TOKA.
Cwuita Toka. [ToCcTOSIHHBII TOK.



Hanpsiokenue. 3akon Oma aJis ydacTka HEru.

DJeKTPUYECKOe CONPOTUBIICHHE. Y IEIbHOE COMPOTHUBIICHUE BelecTBa. [locnenoBarensHoe,
napajielIbHOe, CMEIIAHHOE COCTUHEHUE TIPOBOTHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIeHia. MOIMIHOCTh 3NEKTPHUYECKOTO TOKA.

DNEeKTPOABUKYIAsL CHJIA U BHYTPEHHEE COMPOTHUBIICHUE UCTOYHUKA TOKa. 3akoH OMa Jyist
OJIHOM (3aMKHYTOI) 3JIeKTpruUecKoii menu. KopoTkoe 3aMbIkaHue.

DNeKTpOHHAas TPOBOIUMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh CONPOTUBIICHUS METAJIIIOB
oT Temreparypbl. CBepXIPOBOIUMOCTb.

3HeKTpI/I‘leCKI/Iﬁ TOK B BaKyyM¢€. CsolicTBa QJICKTPOHHBIX ITYYKOB.

[TomynpoBosHuku. CoOCTBEHHAs M IPUMECHAs! IPOBOAUMOCTD MOIYIPOBOIHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoAHUKOBEIE TPUOOPHI.

DNEeKTPUYECKHUI TOK B paCTBOpaxX M paciujiaBax JIEKTPOJHUTOB. DIEKTPOTUTHUECKAS
aucconuanus. JIeKTPOoIIn3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOSTENIbHBIN pa3psaa. MoHus.
[Tna3zma.

TexHuyeckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE. aMIIEpMETP, BOJIBTMETP, PEOCTaT,
MCTOYHUKH TOKA, DJIEKTPOHATPEBATEbHBIC IPUOOPHI, SJEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP CONPOTUBJICHHUS, BAKYYMHBIH THOJI, TEPMUCTOPBI U (POTOPE3UCTOPHI,
ITOJIYITPOBOJTHUKOBBIN MO/, TaIbBaHUKA.

JleMoHCTpanuu

o N3mepeHue CUIIbI TOKA U HANIPSKEHUS.

e 3aBHUCHUMOCTD CONIPOTUBJICHHUA NUINHAPHUICCKUX IMPOBOAHUKOB OT MJIMHBI, IIJIOIIAANU
HOTNIEPEYHOI0 CEYeHUs U MaTepuana.

o (CMemaHHO€ COEMHEHNE TPOBOTHUKOB.

o [Ipsmoe u3mepeHue MEeKTPOABIKYIIEH cribl. KopoTkoe 3aMbikaHue
TaJIbBAHNYCCKOTO 3JICMCHTA U OLICHKA BHYTPCHHETO COIPOTUBJICHUA.

e 3aBUCHMOCTb COIPOTHUBIIEHUS METAIIJIOB OT TEMIIEPATYPHI.

(] HpOBO}II/IMOCTB OJICKTPOJHUTOB.

o HckpoBoii pa3psi ¥ MPOBOAUMOCTh BO3/1yXa.

e  OIHOCTOPOHHSS MPOBOJAUMOCTH JUOAA.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
o l3yyeHue cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.
o M3mepeHue 3IeKTpOABMKYIIEN CUIIBI MICTOYHHMKA TOKA U €0 BHYTPEHHETO
COIPOTHUBIICHUS.

o Habmogenue amexkTpoaun3a.

MexnpeaMeTHblie CBSI3H



N3zyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10-M kitacce oCyIIecTBISIETCS C yI€TOM
COZIep KaTEIbHBIX MEXITPEIMETHBIX CBS3CH C KypcaMH MaTeMaTuKy, OMOJIOTUH, XUMHUH,
reorpaduu U TEXHOJIOTUU.

MexnpeAMeTHbIC MTOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJI0OB HAYYHOI'O IMO3HAHUS: SIBJICHUE,
Hay4HbIN (DaKT, TUIIOTE3a, (PU3NUYECcKas BEIIMUMHA, 3aKOH, TEOPHs, HAOJIIOICHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Matemartuka: pelieHre CuCTeMbl ypaBHEHUH, JInHelHas QyHKIus, mapadonia, runepoona, ux
rpaduKu U CBOICTBA, TPUTOHOMETPUYECKUE (PYHKIIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMHU Ha OCHU KOOPJIMHAT,
CJI0)KEHHE BEKTOPOB.

Buonorusi: MexaHnueckoe ABMKEHHE B )KUBOH mpupoie, muddy3us, 0cMOc, TETII000MeH
’KUBBIX OPTaHU3MOB (BHIbI TEILIONEPEIadHt, TEIJIOBOS PABHOBECHE), IEKTPUUCCKUE SIBICHHS
B JKUBOU IIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC aTOMOB M MOJICKYJI, MOJIb B€IICCTBA,
MOJIAIpHas Macca, TCIIJIOBBIC CBOMCTBA TBEPAbIX TCII, JKUJKOCTEH U ra3os, QJICKTPHUUYCCKUC
CBOICTBA MCTAJJIOB, DJICKTPOJIUTUUCCKAA JUCCOoOUAallWA, raJibBaHUKA.

I'eorpacdus: BnaxXHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonorus: npeoOpa3oBaHue JBUKEHHUM ¢ HCIIOIB30BAaHUEM MEXAaHU3MOB, yUET TPEHUS B
TEXHHUKE, TOIUITHUKH, UCIIOIb30BaHUE 3aKOHA COXPAHECHHUS UMITYJIbCa B TEXHUKE (pakerTa,
BOJIOMET U JIp.), ABUTaTe)Ib BHYTPECHHETO CrOpaHusl, apoBas TypOruHa, ObITOBOM
XOJIOAWJIBHUK, KOHAUITHOHED, TEXHOJIOTUU TOTYYEHHUSI COBPEMEHHBIX MaTepUAJIOB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKAas 3aIlNTa, 3a3€MJICHUE
AIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN TPUHTED, AIEKTPOHATPEBATEIHHBIE PHUOOPHI,
ANEKTPOOCBETUTEIbHBIC TPUOOPHI, TATbBAHUKA.

11-1 kiaace

Pa3nen 4. DiaekTpoanHaMuKa

Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHS

[TocTrossHHBIE MAarHUTHI. B3anMo1elicTBHE MOCTOAHHBIX MAarHUTOB. MaruutHoe noje. Bekrop
MAarHMTHOM MHAYKUMH. [[puHIMN Cyneprno3uiuy MarHuTHBIX NOJIEW. JINHUM MarHUTHOM
UHAYKIMU. KapTuHa TuHUI MarHUTHOM MHTYKIIMU TTOJIS1 TOCTOSIHHBIX MarHUTOB.
MarauTHO€e 1oJie MPOBOJIHUKA ¢ TOKOM. KapTuHa TMHUI MHIYKIIMU MarHUTHOTO TIOJIS
JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'0 KOJIBLIEBOTO MPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMoaencTere NpoBOJHUKOB C TOKOM.

Cwuita AMriepa, ee MOJyJIb M HAIIPABIICHHE.

Cuna JlopeHua, ee Moyib U HampasiieHue. [[BrykeHne 3apsokeHHOW YaCTUIbI B OJTHOPOTHOM
MarHuTHOM noJie. PaGota cuier Jloperma.



SIBiIeHME DNEKTPOMAarHUTHOW UHAYKUKH. [IOTOK BEKTOpa MarHUTHOW MHIYKIUU.
DJIEKTPOABUKYIIAS CUJIA MHAYKIIMU. 3aKOH JICKTPOMarHUTHON MHIyKIu Dapajes.

BI/IXpeBOG OJICKTPHUYICCKOC IT0JIC. :‘)J'ICKTpOI[BI/I}KYH_[aﬂ Ccujia MHAYKIHWH B IIPOBOJHUKE,
ABMIKYIIEMCS TOCTYIIATCIIBHO B OAHOPOJHOM MAroHuTHOM IIOJIC.

[IpaBuio Jlenna.

NuaykTuBHOCTE. SIBIEHNE CAaMOMHAYKLINU. DICKTPOABIKYIIIAS CHUJIa CAMOUHAYKIIUU.
DHeprus MarHUTHOT'O TOJISl KaTYIIKHU C TOKOM.

DNeKTPOMarHuTHOE IOoJIe.

Texuudeckue yCTpOﬁCTBa M IIPAKTUYCCKOC NPUMECHCHUEC. IIOCTOSAHHBIC MAaruuThl,
QJICKTPOMATrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN SJICMCHTAPHBIX YaCTUL, THAYKIIMOHHAA
I1€Yb.

JlemoHCTpanuu

e OmnsIT OpcTena.

e  OTKJIOHEHUE 3JEKTPOHHOrO IMy4YKa MAarHUTHBIM I10JIEM.

o JIMHUW MHAYKINUH MarHUTHOTO IOJIA.

o B3saumopaeiicTBue AByX IPOBOJIHHUKOB C TOKOM.

e Cuna Amnepa.

o JleiicTBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJINTA.

o JSIBnEHME 2IEKTPOMAarHUTHON MHIYKLUH.

o [lIpaBuno Jlenna.

e 3aBHCHMOCTb DJIEKTPOABUKYIIEH CUIIBI MHAYKIIUHA OT CKOPOCTU U3MEHEHUS
MarHMTHOT'O TIOTOKaA.

o SIBneHME cCaMOMHAYKLUU.

YdeHn4eckuil SKCIepUMEHT, 1TabopaTOpHbIE paboThI

e lI3yueHue MarHuTHOTO MOJISI KaTYIIKU C TOKOM.

e HccnenoBanue AeicTBYSI MOCTOSSHHOIO MarHUTa Ha paMKy C TOKOM.

e lccnenoBanue siBIeHUS 3JI€KTPOMArHUTHON MHAYKIIMH.
Pazgen 5. Kosie6anusi u BOJIHBI
Tema 1. Mexanu4eckue M 3JIeKTPOMArHUTHbIE KoJIeOaHUs
KonebarenbHas cucrema. CBOOOJHBIE MEXaHUYECKHE KoeOaHus. ['apMoHnueckue
kosneOanus. [lepuon, gacrora, ammnryaa u ¢asa konedanuid. [IpykMHHBIN MasTHUK.
MaremaTHueckuii MassTHUK. Y paBHEHUE rapMOHMUYECKUX Kosebanuil. [IpeBparienue snepruu

IIPY TApPMOHUYECKHUX KOJIEeOaHUX.

Koneb6atenpusiii KoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHHUS B UJI€aTbHOM
KoJe0aTeTbHOM KOHTYpE. AHAJIOTHS MKy MEXaHHUYECKUMHU U DJIEKTPOMArHUTHBIMU



konebanusamu. @opmysna TomcoHa. 3aKOH COXpaHEHUS SHEPTUHU B UJCATLHOM
KoJ1e0aTenbHOM KOHTYpE.

IIpencraBneHue o 3aTyxaroux KojaeOaHUsIX. BeIHy X 1eHHbIE MEXaHUUECKUE KOJeOaHusl.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennsbiii Tok. CHHYCOUJAIBHBIN NTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTY/IHOE U JEHCTBYIOIEE 3HAUEHUE CUJTbI TOKA U HATIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, Iepeaada U NOTPeOICHUE IICKTPHISCKON SHEPTHH.
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE dIeKTposHepruu. KynpTypa ucnoab30BaHus
3JIEKTPOSHEPTUHU B OBCEHEBHOMN KU3HHU.

TexHu4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHHUE: IJIEKTPUIECKNN 3BOHOK, T€HEpaTop
IIEPEMEHHOT0 TOKA, JTMHUU JIEKTPOIEPEIayH.

JlemoHCTpanuu

e HccnenoBanue napaMeTpoB KOJeOaTeIbHON CUCTEMbI (ITPYKUHHBINA U
MaTeMaTHYECKUI MasTHHUK).

e HaOmroneHue 3aTyXammux KOJIeOaHwiA.

e HccrenoBanue CBONCTB BBIHYXJICHHBIX KOJICOAHHIA.

e Habmonenue pe3oHanca.

e CBOOOHBIEC 3JICKTPOMArHUTHBIC KOJICOAHUSI.

e OcumuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDKCHUST OT BPEMEHH) JUTSI
AJIEKTPOMATHUTHBIX KOJICOAHHIA.

o Pe3oHaHc mpu Mocien0BaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKH

WHIyKTUBHOCTH M KOH/IEHCATOPA.

Mozesb JTUHUM AJIEKTPOTIEePEaadH.

YdeHnueckuil SKCIepUMEHT, 1TabopaTOpHbIE paboThI

e HccnenoBanue 3aBUCUMOCTH IIEpUOJIa MAJIbIX KOJIeOaHU Ipy3a Ha HUTH OT JITUHBI
HUTH U Macchl rpys3a.

e HccnenoBanne NeEpeMEHHOIO TOKA B LIENIN U3 MOCIEA0BATENBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOopa.

Tema 2. MexaHu4ecKue u IJICKTPOMAIrHUTHBIC BOJTHBI

MexaHuueckne BOJIHBI, yclIoBus pacnpoctpanenus. [lepuon. CkopocTs pacipocTpaHEHUsS U
JuiHa BosiHbl. [lonepeunsie 1 npoaonbHble BoJHBL. MHTepdepenius u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUS U3IyUYEHMsI 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTanus BektopoB E, B, V B anekrpoMarautHoit BosiHe. CBONCTBA 3JI€KTPOMAarHUTHBIX
BOJIH: OTpa)KeHHE, MpeIOMIICHHE, ToJsipu3alus, tudpakuus, narepdepennus. CKopoctsb
AEKTPOMArHUTHBIX BOJIH.



[IIkana 351eKTpOMAarHUTHBIX BOJH. [I[prMeHeHNe SJIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.
[IpuHIUIIB paIUOCBA3U U TEIEBUACHUSA. Paguonokanus.
DIEKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOIIEH CPEebl.

TexHr4ecKue yCTPOMCTBA U TPAKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEJIMLIMHE, pajap, paluONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

JeMoHcTpanuuun

o OO0pazoBaHue U pacIpPOCTPAHEHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

o Konebmiromeecs Teno Kak HCTOYHUK 3BYKa.

o HaGmonenne oTpakeHHsI U PEIOMIICHUS] MEXaHUYECKUX BOJIH.

o HaOmonenne nateppepeHuny u Auppakuuy MEXaHMYECKUX BOJIH.

e 3BYKOBOI1 pe30oHaHC.

o HaOmonenne cBsI31u 'POMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOH U 4aCTOTOM
KoJIeOaHUH.

o HccnenoBanue CBONCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPaXKEHHE, IPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpsMoauHetHOE pacIpOCTPaHEHUE CBETA B OAHOPOIHOU CpeIe.
JIyud cBeta. ToyeuHbI ICTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaskeHus cBeta. [locTpoenne n3o0paxkeHuil B INIOCKOM
3epKaie.

IIpenomienue cBera. 3aKOHbI PEIIOMIIEHHSI cBeTa. AOGCOIIOTHBIN MOKa3aTesb MPeTOMIICHHUS.
[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yrosl HOJTHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB 6enoro ceera. LBer.

Cobuparoiie u paccenBaroliye JUH3bL. ToHKas MuH3a. @OKYCHOE PacCTOSHUE M ONTHYECKast
cui1a TOHKOM JI1H3BL. [TocTpoeHne n3odpaxeHnii B COOUpArOLINX U pacCEUBAIOLIUX JIMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHUKH.

Bonnosas ontuka. UnTtepdepentus ceera. KorepeHTHBIE HCTOYHUKH. Y CTIOBUS HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B HHT€PPEPEHIIMOHHON KapTHHE OT JIBYX CHH(Da3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakius ceera. JAudpakironHas penieTka. Y cJoBHe Ha0i01eHUs TJIaBHBIX MAaKCHUMYMOB
IPU NaIEHUH MOHOXPOMATHUYECKOTO CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

Hom{pmam/m CBCTa.



TexHuueckue ycTpolcTBa M MPAKTUYECKOE IPUMEHEHHUE. OUKH, JIyna, (oToanmapar,
IIPOEKIIMOHHBIN annapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTUKA, TU(PPaKLIMOHHAS
pelieTKa, NoJsIpOu.

JlemoHCTpanuu

o IIpsmonuHeiiHOE pacnpocTpaHeHNE, OTPAKEHNE U TIPEIIOMIICHUE CBETA.
OnTuueckue npruOOpHI.

o IlonHoe BHyTpeHHEE OTpakeHHEe. Mo/ienb CBETOBO .

o MHccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

e Mopenu MUKPOCKOIA, TEIECKOTa.

o Habmonenue uHTEpQEepeHIINN CBETA.

o HabOmonenue nudpakiuy cBera.

o Habmonenue aucnepcuu cBera.

o [IlomydeHue criekTpa ¢ MOMOIIBIO TPU3MB.

o IlonyuyeHue crekTpa ¢ MOMOILBIO TU(HPAKIINOHHON PELIETKH.

o HaOmonenue nmonspusanyu cera.

Y4yeHnueckuil SKCIepUMEHT, J1JabopaTOpHbIE pabOThI

o l3MepeHue nokasarens NpeIOMIICHHS CTEKIIA.

o HccnenoBanue cBOMCTB M300pakeHUH B TMH3AX.

o Habmonenne aucnepcuu cBera.
Paznen 6. OcHOBBI cleHAIBHOI TEOPUH OTHOCUTEIBHOCTH
I'paHnIIBI TPUMEHNMOCTH KIIACCUYECKOM MexaHUKH. [locTynaTel cienuanbHON TEOPUU
OTHOCHUTEJILHOCTH: NHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BAKyyMe€, IPUHIIMII
OTHOCHUTENIbHOCTH DHWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPAILIEHUE JITTUHBI.
OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHILIBI.
CBs13p Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.
Pa3nea 7. KBantoBasi pusznka

Tema 1. Dj1eMeHTbI KBAHTOBOI ONTUKH

®oronsl. opmyina [1nanka cBsa3u s3HEeprun (HOTOHA C €r0 YaCTOTOW. DHEPTUS U UMITYJIbC
¢doTtoHa.

OtkpsiTue u uccienoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl poTorddekra.
VYpaBuenue DiinmreiiHa g pororddexra. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. OnwiTel [1.H. JIeOenena.

XUMHNYECKOE NENCTBUE CBETA.



TexHnueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: (POTOITEMEHT, (POTOAATUHK,
COJIHEYHas Oatapes, CBETOAUO.

JeMoHcTpanunun

e ®oTo3ddexT Ha yCTAaHOBKE ¢ IUHKOBOW IIIACTHHOM.

e HccnenoBanue 3akOHOB BHEIIHETO GoTodddekra.

e CBeTOoaHOI.

e Comnneynas 6arapes.
Tema 2. CTpoeHune aToma
Mopenb aroma Tomcona. OnbiTel Pesepdopna mmo paccesauto o -uactul. [Imanerapnas
Mozeinb aroMma. [loctynatel bopa. M3nydenne u nornomieHue (OTOHOB MPHU MEPEX0/Ie aToMa
C OJTHOTO YpOBHS PHEPrUH HA Apyroil. Buasl cnektpoB. CrieKTp ypOBHEH SHEPTUU aToMa
BOJOpOJA.
Bonnosele cBoticTBa yactuil. Bonnsl ne bpoiins. KopryckynsipHO-BOIHOBOM Tyalu3M.

CroHTa"HHoe U BBIHYXXKJACHHOC U3JTYUCHHUC.

TexHuueckne yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: CIICKTPAIbHBIN aHaIn3
(cmiekTpockort), Ja3ep, KBAHTOBBIH KOMITBIOTE.

JlemoHcTpamuu
e Mopnens onbita Pezepdopna.
o Omnpenenenue AMMHBI BOJHBI JIa3epa.
o HabmroneHue nuHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
o Jlazep.
YdeHnueckuil SKCIIepUMEHT, 1TabopaTOpHbIE pabOThI
o Halmonenue nuHeyaToro cuexkTpa.
Tema 3. AToMHOe s1IpO
DKCIepUMEHTHI, 10KA3bIBAIOIINE CI0KHOCTh CTPOEHHUS siipa. OTKpPBITHE PaliOaKTUBHOCTH.
OmnbiThl Pesepdopaa no onpenenennto cocraBa paauoakTUBHOTO u3mydeHus. CBoHcTBa

anb(ba-, 6eTa-, ramMmma-us3JIydcHus. Biusane PaanOaAKTUBHOCTH HA XUBBIC OPraHU3MBEI.

OTtkpbiTHE IpOTOHA U HeWTpoHa. HykiionHas moaens aapa ['eitsen6epra—Banenko. 3apsin
anpa. MaccoBoe uncio saapa. M3oromnsl.

Anbda-pacnan. DNeKTpOHHBINA U MO3UTPOHHBIN OeTa-pacna. ['amma-uznydyenue. 3aKoH
PaZMoOaKTUBHOIO pacraja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

ﬂz[epHHe pCaKkIuu. I[CJ'ICHI/IC " CUHTC3 SAJCP.



Snepusiii peakrop. TepmosiaepHbiit cunTe3. [Ipo0neMbl 1 TEpCIEKTUBHI SIIEPHOI
JHEPreTUKU. JKOJIOTMYECKUE aCIIEKThI IAEPHON S3HEPTETUKH.

OnemeHTapHbIe YacTULBI. OTKPBITHE TO3UTPOHA.
MeToabl HaOMIOICHHUS U PETUCTPALIUH 3JIEMEHTApHBIX YaCTHUILI.
@dynnameHTaIbHBIE B3aUMOAeHCTBUSA. EquHCTBO (hr3nyeckoit KapTUHBI MUpA.

TexHu4yeckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: TO3UMETP, KaMmepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

JlemoHCTpanuu

o (CYeTyuk HOHU3UPYIOLINX YACTHIL.
Y4eHuueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e HccnenoBanue TpexoB yacTwil (1o roToBbIM (poTorpadusm).
Pa3nes 8. DjieMeHTHI ACTPOHOMMU U ACTPOPU3NKH
Ortanbl pa3BUTHs acTpoHOMUHU. [IpHUKiIagHOE U MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMHUH.
Bun 3Be3anoro neba. Co3Besnust, spKue 3B€3/1bl, INIAHETHI, UX BUANMOE JBIKCHUE.
ConneuHas cucrema.
Connue. Conneuynasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3B€3/1. 3BE3/1bl, UX
OCHOBHBIE XapaKTEpUCTHKU. J(narpaMMa «CIEeKTpaJIbHbIN KJIacC — CBETUMOCTB». 3BE3 bl
IJIaBHOM MOCJIEe10BAaTEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTbY I 3B€3[] TJIaBHOM
nociieioBarenbHOCTU. BHyTpeHHee cTpoenue 38e31. CoBpeMeHHbIE MPECTABICHUS O

MPOUCXOKACHUHN U 3BOJIFOIUN COJ'IHLIa " 3BC3/I. OTaIbl JKU3HU 3BC3 .

Mnineunsiii [1yTs — Hamia [Manaktuka. [lonoxxenue n aqeuxkenne Connua B ['anaktuke. Tumnel
rajakTvk. PaguoramakTuku u kBazapbl. YepHbIE IbIPHI B SIAPAX FaJaKkTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa60:1a. Pasoeranue ranaktuk. Teopus
bonbioro B3peiBa. PennkToBoe n3mydyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepemennsie mpobieMbl aCTpPOHOMUMU.

Yyennueckue HaOIIOICHUS

Habmoienus HEBOOPYKEHHBIM TJIa30M C HCIIOIH30BAHHEM KOMITBIOTEPHBIX MPUIOKEHUH IS

OIMPECACIICHUS ITOJTOKCHUA HEOECHBIX 00BHEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIC CO3BE3 AU
CCBepHOFO nojrymapus v sSipKuc 3BE€3/bl.



Habmonenus B reneckon Jlynsl, maner, Mieunoro IlyTu.
O0o0maroniee NoOBTOpPEHUE

Ponb ¢u3uku 1 acTpOHOMUHU B SKOHOMUYECKOMN, TEXHOJIOTUYECKON, COITMAIBHON U ATHYECKOM
cdepax AeaTeTbHOCTH YEeJIOBEKa, POJIb U MECTO (DM3HKHU M ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHPA, POJIb (GU3UIECKON TeOprHr B (HOPMUPOBAHUY TIPEICTABICHUN O
¢bu3nveckoil KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MUpa B 00IIEM PsIly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPOJIC.

MesknpeamMeTHble CBSI3H

N3yuenue kypca pusuku 6azoBoro ypoBHs B 11-M Kiacce ocymiecTBiIseTcs ¢ y4eTOM
coJiepKaTeJIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMu MaTeMaTHKU, OMOJIOTUH, XUMUH,
reorpaduu U TEXHOJIOTUH.

MexnpeaMeTHbIC TTOHSATHS, CBSI3aHHBIE C H3YUEHHEM METOJIOB HAYYHOI'O IMO3HAHUS: SIBJICHHUE,
Hay4yHbIN (PakT, runoresa, pu3nueckas BeJIUYHUHA, 3aKOH, TEOPHs, HAOJI0IeHuE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: peleHne CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (QYHKIHH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI U UX
MIPOEKIIUH Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, IIPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKITUH,
IIPU3HAKU [10J1I00US TPEYTOJIbHUKOB, ONpEeICHHE TUIOIAAN IUIOCKUX (GUryp u oobema Tell.

buonorus: snekTpuyeckue siBJICHUS B )KUBOW MPUPOJIE, KOJieOaTEIbHbIC IBHKCHUS B 5KUBOM
MIPUPOJE, ONTUYECKHUE SBJICHUS B )KUBOM MIPUPOJIE, AEUCTBUE PAJUALIUH HA )KUBbIE
OpraHU3MBbl.

XHMHMS: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTANINYECKAsA CTPYKTYpa TBEPIBIX TEl,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PELIETKH, CIIEKTPAJIbHBINA aHAIN3.

I'eorpacdus: MarHUTHBIE MOTIOCA 3EMITH, 3aJI€)KH MAarHUTHBIX Py, POTOChEMKa 3eMHOM
MMOBEPXHOCTH, MIPEICKA3AHUE 3EMIICTPSICCHHUIA.

TexHogorus: TMHUA QJICKTpOINCpCaaiuu, reHepaTop IEPEMCHHOI0 TOKA, SJICKTPOABUTATCIIb,

WHIIYKIIMOHHASA 11€4Yb, Pajiap, paaIuoNpHUEeMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas 6arapes.

TemaTnueckoe MIAHUPOBAHUE

s
10-i kJacc
Ne HanmenoBanu | KoinvecTBo yacoB
H/' e pa3aesoB U DaekTpoHHbIe (HH(POBHIE)
TeM Beer | KontposibHbl | [IpAKTHYECKH | gGpasoBaTeabHbie pecypebl
" | nporpammbi | © e pa6oThI e paboThl




Paznen 1. ®PU3UKA U METOIbI HAYYHOI'O IO3HAHUSA

dusznka u bu6nmorexa ®I'NC «Mos
1.1 |MeTomst 5 mkosa» — lesson.academy-
"™ | Hay4HOTO content.myschool.edu.ru/03/1
TMO3HAHUS 0
Hroro no pazaeny 2
Pa3znen 2. MEXAHUKA
Poccuiickas anexTpoHHast
2.1 | Kunemaruka 5 IIKOJIa —
resh.edu.ru/subject/28/10/
2.2 | lunamuka 7 <..>
3aKOHBI
2.3 | coxpaHeHHUs B 6 <..>
MEXaHUKe
Utoro no pazneny 18

Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPHH

3.2

OCHOBBI
TEPMOIMHAMUK
u

10

3.3

ArperatHble
COCTOSIHUS
BEILIECTBA.
da3oBbIE
IIEePEX OBl

Hroro no pazneny

24

Paznea 4. 9JIEKTPOAUHAMUKA

4.1

DIIEKTPOCTATUK
a

10

4.2

IlocTosHHBIH
ANIEKTPUYECKHUI
TOK. TOKH B
Pa3IMYHBIX
cpenax

12

Hroro no pazneny

22

IToBTOpeHune

OBILIEE

68




KOJIMYECTBO

YACOB IIO
[TPOT'PAMME
11-m KJaacce
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne | HammenoBanmue (ubposbIe)
n/ | pa3yienoB M TeM | Beer | Konrponsnst | [IpakTHueck 06pazoBaTeIbHbIE
| MpOrpamMmmbl 0 e paboThI ue paboThl | pecypebl
Paznen 1.9JIEKTPOAUHAMUKA
MarHITHOE HOe bu6nunorexa ®I'UC «Mos
1.1 | Bnexer OMaFHI/ITHI 11 1 3 mKoja» — lesson.academy-
' P content.myschool.edu.ru/03/
ast MHYKIUs 11
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHnuyeckue u Pocculickas 351eKTpOHHAs
2.1 | BNeKTPOMarHuTH 9 1 IKoJia —
bI€ KOJICOaHUs resh.edu.ru/subject/28/11/
Mexanuueckue 1
2.2 | BNeKTPOMarHuTH ) 1 <..>
bI€ BOJIHBI
2.3 | Ontuka 10 3 <..>
Hroro no pazaeny 24

Paznea 3.0CHOBBI C

NEIUAJTBHOM TEOPUA OTHOCUTEJBHOCTH

OcHoBBI
3.1 | creuHaTBHOM 4 1 < >
Teopuu
OTHOCUTEIIEHOCTH
Hroro mo pazaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
DIIEMEHTHI
4.1 | kBaHTOBOM 6 <.>
OTITHKHU
4.2 | Ctpoenue aroma 4 <.>
4.3 | AToMHOE sI1po 5 <.>
Hroro no paszneny 15




Paznen 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTHI

5.1 | actpoHOMUM U 7 1 <.>
actpou3uku

Hroro no pazaeny 7

Pazgen 6.0BOBIHAIOIIEE IOBTOPEHUE

6.1 O0o0maroree 4 < >
MOBTOPCHHE

Uroro no pazaeny 4

[ToBTOpEeHUE 3 <.>

OBUIEE

KOJIMYECTBO

YACOB 11O 68 4 !

I[MTPOT'PAMME




