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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma mo (pu3uke Ha YPOBEHb CpPEIHEro 00IIero 00pa3oBaHUs JIs
obyyvaronuxcst 10-11-x kimaccoB YYOO «COIIl «Buktopus» paspaboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMMU:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O06 o6pazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkaeHnu GeaepaabHOro
rOCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEJHEro 00IIero 00pa3oBaHus»
(c u3MEHEHUAMU, BHECEHHBIMH MpHKa3oM Munmnpocseiienus ot 12.08.2022 Ne
732);

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 371 «O6 yTBepxkaeHuu ¢eaepaibHoi
00pa3oBaTeNbHON MTPOTrpaMMBbl CPETHETO 00IIer0 00pa3oBaHUMY;

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3alliH U OCYIIECTBICHHS 00pa30BaTEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy;

e KOHIIEMIIMY NPenoaBaHus yueOHoro npeamera «Dusukay,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHsIM
BOCIIUTAHMSI U OOYUYCHHUS, OTABIXA U O3JJOPOBIICHHS JICTECH M MOJIOICKI,
YTBEP>KJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnenndeckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
6e3omacHOCTH U (WiK) OE3BPEIHOCTH IS YelloBEeKa (haKTOPOB CPeIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOTo Bpaya ot 28.01.2021 Ne
2;

e y4eOHOro MmiaHa cpeaHero ooiiero oopasosanus (mpoTokon peacosera Nel ot
30.08.2023r. «O0 yTBep»/A€HUU OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
cpeaHero o0IIero oopa3oBaHus»);

e (enepanbHOil paboueil mporpammsl o yueOHOMY npeamMeTy «Pusnka» 6a30Boro
YPOBHSI.

Pabouas mporpamMmma opueHTHpOBaHA Ha II€JIEBbIC IPUOPUTETHI, CHOPMYITUPOBAHHBIC B
benepanbpHON paboueil mporpaMmme BOCIUTAHUS U B paboueil mporpamme Bocriutanus YYOO
COLII «Bukropusi».

[Tporpamma o pusuke 6a30BOr0 ypOBHS HA YPOBHE CpeIHEro o0IIero o0pa3oBaHus
pa3zpaboTaHa Ha OCHOBE TTOJIOKEHUN U TPEOOBAHMI K PE3yJIbTaTaM OCBOECHUS OCHOBHOM
oOpa3zoBaTensHOM nmporpammel, mpeactabieHHbX B PI'OC COO, a Takxke ¢ y4eToMm
(benepabHON pabouelt TporpaMMbl BOCIIUTAHUS M KOHIIETIUN TTPENOIaBaHus yueOHOTO
npenMera «Puznka» B 00pa3zoBaTenbHbIX opranm3amnusax Poccuiickoit deneparumy,
peanu3yIoNnX OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI.

ConeprkaHue TporpamMMEI 1o (PU3MKE HAMTPABICHO Ha (POPMUPOBAHKE €CTECTBEHHO-HAYIHOM
KapTuHbI Mupa oOyyatomuxcs 10-11 knaccoB npu o0ydeHnu ux Gpusuke Ha 6a30BOM ypOBHE
Ha OCHOBE CUCTEMHO-/I€ATEIbBHOCTHOrO Io1xoAa. IIporpaMma no gpusuke COOTBETCTBYET
tpeboBanusM ®PI'OC COO K miIaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U METalpeAMETHBIM
pe3yabTaTaM O0YYeHHs, a TAKXKE YIUTHIBAET HEOOXOIMMOCTh PeaTH3allii MEXKITPEIMETHBIX



CBsI3ei (PU3UKH C €CTECTBEHHO-HAYYHBIMU YICOHBIMHU TIpeiMeTaMu. B Hell onpeaenstorest
OCHOBHBIC LIEJTH U3y4eHUs (PU3UKHK HAa YPOBHE CPEIHEr0 00IIEero 00pa3oBaHusl, INIAHUPYEMBbIC
pe3yJbTaThl OCBOCHUS Kypca PU3HMKH: JIHYHOCTHBIC, METAPEIMETHBIC, TPeAMETHbIC (Ha
0a30BOM ypOBHE).

[TporpamMma o pu3uke BKIIFOYALT:

e TIUIAaHUPYEMBbIE PE3yJIbTAThl OCBOCHUS Kypca (pU3uku Ha 6a30BOM YpOBHE, B TOM
YHCIie TIPEMETHBIE Pe3yIbTAThI 10 TOJaM O0YUYCHHUS,
e cojepxanue yueOHoro npeamera «Ousuka» mo rogam 00ydeHusl.

®du3uka Kak Hayka 0 HanboJiee 00IIKX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAUeCTBE YU4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUI 00 OKpy’Karoliem
mupe. LIkoapHBINA Kypc PU3UKU — CHCTEMOOOPA3YIOLIHIA 17151 €CTECTBEHHO-HAYYHbIX
Y4eOHBIX IPEMETOB, MTOCKOIBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB U
SIBJICHUH, N3y4aeMbIX XUMUeEH, Ouonoruei, puznueckoit reorpadueit 1 aCTpOHOMHUEH.
Hcnonp3oBanne 1 akTUBHOE IPUMEHEHHE (PU3UUECKUX 3HAHUH OMpEIeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cpepe FIHEPreTUKH, TPAHCIIOPTa, OCBOCHUS
KOCMOCa, TTOJTyYeHHS HOBBIX MaTEpPHAJIOB C 33JaHHBIMU CBOWCTBAaMH U ap. M3ydyenue Gpusnuku
BHOCHUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa
oOyyaromuxcs, B OPMHPOBAHNE YMEHHH MPUMEHATh HAyYHBIH METOJI TO3HAHUS TIPU
BBITIOJTHEHUH UMH Y4€OHBIX HCCIEIOBAHUN.

B ocHOBY Kypca GU3UKH sl ypOBHS CPETHETO 00IIero 00pa3oBaHusl TOJI0XKEH Pl HIICH,
KOTOpBIE MO>KHO pacCMaTPHUBATh KaK MPHUHIIUIIBI €0 TOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEH KypC SIBJISETCS JJOTMUECKH 3aBEPLICHHBIM, OH
COZIEPKUT MaTepuall U3 BCeX pa3enoB (PU3UKH, BKIFOYAET BONPOCHI KaK KIIACCHYECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepual Kypca pU3HKH 0ObeAMHEH BOKPYT
¢usnueckux Treopuil. Benyuum B Kypce sBisieTcsl pOpMUPOBaHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Wnes rymaaurapusanuu. Ee peanusanus mpeamnoiaracT uCrojib30BaHue TYMaHUTapHOTO
MoTeHIrana GU3nIecKol HayKu, OCMBICTICHHE CBSI3U Pa3BUTHUS (GU3UKH C Pa3BUTHEM
O6HIGCTB3, a TaKKC C MUPOBO33PCHYCCKUMH, HPABCTBCHHBIMHU U 3KOJOTHYCCKUMU
poOIeMaMHu.

I/I;[e;[ HpI/IKJIa,Z[HOﬁ HaIlIpaBJICHHOCTH. Kpr (1)I/I3I/II(I/I npeanojaract 3HakOMCTBO € IIMPOKUM
KpYToM TEXHUYCCKUX U TEXHOJIOTHYCCKUX HpI/IJ'IO)KeHI/Iﬁ HN3YUYCHHBIX Teopnﬁ " 3aKOHOB.

Wnes sxonorusanuu peannusyercs MocpeacTBOM BBEACHUS AIEMEHTOB COJEPKAHMS,
MOCBSIIICHHBIX YKOJIOTHUECKUM MTPOOIIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PA3BUTHEM
TEXHUKH M TEXHOJIOTHH, a TAK)Ke 00CYKIEHUS MPOOJIeM parmoOHAIBHOTO
MIPUPOIONONB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

Crep>KHEBBIMU JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEHETO 0011ero o0pa3oBaHms
SBISIFOTCSL pru3ndeckue Teoprn (popMUpOBaHUE MPEACTABICHUN O CTPYKTYPE OCTPOCHHS
(dbuzmveckoit Teopuu, poiau GyHIAMEHTAIBHBIX 3aKOHOB U MPUHITUTIOB B COBPEMEHHBIX



MPEACTABICHUAX O IPUPOJE, TPAHULIAX IPUMEHUMOCTH TEOPHUH JJI ONIUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUU U MPOIIECCOB).

CHCTEeMHO-IeSITeIbHOCTHBIH MOAX0/] B Kypce QU3NKU Pean3yeTcsl MPEkKIC BCETO 3a CUCT
OpraHMU3aluK SKCIIEPUMEHTAIBHON JeATEIbHOCTH 00yuaromuxcs. s 6a30BOro ypoBHs
Kypca GU3UKU — 3TO MCIIOIB30BaHUE CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX
IKCIIEPUMEHTOB U JIAOOPATOPHBIX PA0bOT, KOTOPBIE B POrpaMme 1o (husnke 00beTUHEHbI B
OOIIMI CIIMCOK YYEHUYECKUX MPAKTHUECKUX padoT. BrieneHre B yka3aHHOM MepeyHe
71a00paTOPHBIX paboT, MPOBOIUMBIX JJIsl KOHTPOJIS U OLIEHKH, OCYIIECTBIISICTCS yYaCTHUKAMU
00pa30BaTeNBLHOTO MPOIIECcCa UCXOS U3 OCOOCHHOCTEH IJIaHUPOBAHUS M OCHAIIICHUS
kabuneta Gpusuku. [Ipu 3TOM obecrednBaeTcs OBIaICHUE 00YYAIOIIUMKICS YMCHUAMH
IMPOBOANUTH KOCBCHHBIC USMCPCHU, UCCIICAOBAHUA 3aBUCUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yaenseTcs pelieHUI0 pacueTHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom st
pacyeTHBIX 33J1a4 MPUOPUTETOM SIBJISIOTCS 3a7a4U C SBHO 3aIaHHON (DU3UYECKON MOJIEIIBIO,
MTO3BOJISIOIINE PUMEHSTh H3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK U UHTErpUpYs 3HAHUS U3 PA3HBIX pa3zenoB. /[ KaueCTBEHHbIX 3a7a4
MIPUOPUTETOM SIBJISIFOTCS 3aJaHMs HA 00BSICHEHUE MPOTEKaHUS PU3NICCKUX SIBICHUHN U
MIPOLIECCOB B OKPY’KaroleH KU3HH, TpeOyIolIre BbIoopa PU3NYecKoil MOAETH TSl CUTYalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpedoBanusmMu OI'OC COO k MaTepruaibHO-TEXHUYECKOMY 00€CTICUCHHIO
yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (U3UKU Ha YPOBHE CPEHETO OOIIEro
00pa3oBaHMs TOJDKEH U3y4aTbCs B YCIOBUSX MTPEIMETHOTO KaOnHeTa (PU3NKH WIIH B
YCIOBUAX MHTETPUPOBAHHOIO0 KaOMHETa IMPEAMETOB €CTECTBEHHO-HAYYHOI 0 IMKIIa. B
KaOuHeTe PU3UKU JOJKHO OBITh HEOOXO0AMMOE J1abopaTOpHOE 000PYAOBAHUE IS
BBINOJIHEHUS YKa3aHHBIX B ITpOrpamMme Mo (pu3MKe yUeHUUECKUX MPAKTUYECKUX paboT U
J€MOHCTPALIMOHHOE 000PYOBaHHUE.

JleMoHCTpalnoHHOE 0060py1oBaHHEe (OPMHUPYETCSI B COOTBETCTBUHU C MPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIIeUnBaeT OCTAaHOBKY MEPEUYNCICHHBIX B IPOrpamMMe
10 (hpU3HKE KIHOYEBBIX JEMOHCTPALUHI IS UCCIIEOBAHUS U3yYaeMbIX SIBICHUH U MIPOIIECCOB,
SMIUPUYECKUX U (PyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGoparopHoe 000py10BaHHE JIsl YHEHUUECKUX MPAKTUYECKUX padboT GopMupyeTcs B BUE
TeMaTUYEeCKHX KOMIIJIEKTOB U 00ecleurnBaeTCs B pacyeTe 0JJHOr0 KOMILIEKTa Ha JIBYX
oOyuatronuxcst. TemaTnueckne KOMIUIEKThI Ja00paTopHOTro 000py10BaHuUs JOKHBI ObITh
MOCTPOEHBI Ha KOMIIEKCHOM HCIIOJIb30BAaHUM aHAJIIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LU(POBBIX TabopaTOpHil.

OCHOBHBIMU IIEJIIMU U3Y4YEHUSI PU3UKU B 00IIIEM 00pa30BAHUU SBIISIOTCS:

e (opmupoBaHHUe HHTEpeca U CTPEMIICHHS 00YYaIOUIUXCS K HAYYHOMY M3YUYEHHUIO
MPUPO/IbI, Pa3BUTHE UX UHTEIIEKTYyaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE MPEJICTABICHUNA O HAYYHOM METO/Ie TIO3HAaHUS U (HOpMUpPOBaHHE
MCCIIE0BATENIBCKOr0 OTHOUIEHUS K OKPYKAIOIUM SIBJICHUSIM;

e (opMupoBaHUE HAyYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DPU3UKH;



e (opMHUPOBaHHE YMEHHI OOBSICHATH SABJICHUS C UCTIOIB30BAaHHEM (PU3HUECKUX
3HAHUU U HAay4YHBbIX JIOKa3aTCIILCTB,

e (opmupoBaHue MpenCTaBICHUA O PO (DU3UKH JUIS Pa3BUTHUS APYTHX
CCTCCTBCHHBIX HAYK, TCXHUKU U TEXHOJIOTHH.

JIoCTIXKEHHE THX 1eJiei 00ecrieunBaeTcsl pelIeHUeM CIEAYIOIINX 3a/1a4 B IIpolecce
M3y4eHHs Kypca QU3UKU Ha YPOBHE CpeIHEro 001ero oopa3oBaHus:

e TMPHOOpPETeHHE CHUCTEMBI 3HAHHH 00 00ImUX (PU3HMUECKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJISIpHYIO (DU3UKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKHY,

e (opMupOBaHHE YMEHUN IPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIs1 OOBSICHEHUS
(bu3nUecKux ABICHUHA B IPUPOIE U JJIS IPUHATUS MPAKTUYECKUX PEIICHUH B
MOBCEHEBHOM KU3HU;

e OCBOGHHE CITOCOOOB PEIICHUS PAa3IMYHBIX 3a/1a4 C SIBHO 33JaHHOHN (pU3muecKon
MOJIeJIbIO, 3a/1a4, OPa3yMEBAIOIINX CAMOCTOSTENFHOE CO3JaHNe (PU3NIECKON
MOJIEJIH, aJIEeKBaTHOM yCIIOBUSM 3aJ1a4H;

e TOHHMMaHUE PU3NYECKUX OCHOB U MPHUHIIUIIOB ACHCTBUS TEXHUUECKUX YCTPOUCTB U
TEXHOJOTMYECKHUX IIPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPENY;

e OBJIAJICHHE METOJAMHU CaMOCTOSTEJIbHOIO INIAHUPOBAHUS U IPOBEICHUS
(GU3nIeCKUX SKCIIEPUMEHTOB, aHAJM3a U HHTEPIPETAuy HHPOPMAIIUH,
OnpeieNeHUsl JOCTOBEPHOCTH MOJIyYEHHOTO pe3yJIbTaTa,

e CO3J/laHUE YCJIOBHM JUIsl pa3BUTUSI YMEHHM MPOEKTHO-UCCIIEA0BATEIbCKOM,
TBOPYECKO ESTEIIbHOCTH.

Ha usyuenue ¢usnku (6a30BbIii ypOBEHB) Ha YPOBHE CPEAHErO 00IIEro 06pa3oBaHus
orBoautcs 136 yacos: B 10-m kiacce — 68 vacos (2 yaca B Henento), B 11-m kiacce — 68
vacoB (2 yaca B HEJIEIHO).

[Ipennaraemslii B mporpamMme 1o Gpu3uKe rnepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEH/I0BaHHBIM, YUUTENb JIe]aeT BIOOP NMPOBEACHUS 1a00paTOPHBIX paboT U
OTIBITOB C yYE€TOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYatoIuXCsl.

I[J'ISI peaJ'II/ISaHI/II/I HpOFpaMMBI I/ICHOJ’[B?:YIOTCS[ y‘~IG6HI/IKI/I, }IOHYHIGHHI)IC K UCITIOJIB30BAHUIO
MIPH pean3aliyi UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEr0, OCHOBHOT'O OOIIIET0, CPEeIHEro 00IIero 00pa3oBaHus OpTaHU3aIUIMH,

OCYIECTBISIOUIMMU 00Pa30BaTENbHYIO JEATEIBbHOCTD, IPUKa30M MUHITPOCBEIIEHHS OT
21.09.2022 Ne 858:

DneKTpOHHBbIE 00pa30BaTeNIbHbIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO NPU peaTn3auu
HMMEIOIIUX TOCYAapCTBEHHYIO aKKPEIUTAIUI0 00pa30BaTeNbHBIX IPOrpaMM HauaIbHOTO

00111er0, OCHOBHOTO OOIIIETO, CPETHETo 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

o bubmunoreka marepuanos ®I'UC «Mos mkomna — lib.myschool.edu.ru/market



IlnanupyemMble pe3yjabTaTbl 0CBOEHUS
MPOrpaMMblI

OcBoenue yueOHoro npeamera «Dusnkay Ha ypoBHE CPEAHETO 001Iero o0pa3oBaHus
(6a30BbIii YPOBEHB) TOIKHO 00ECIICUUTD JOCTUKEHUE CIICAYIOIIUX JIMIHOCTHBIX,
MCTAIMPECAMCTHBIX U MMPCAMETHBIX 06pa3OBaTeHBHBIX PE3YJIbTATOB.

JINYHOCTHBIE pe3yJibTAaThl

JIn4HOCTHBIE PE3yJIbTATHl OCBOCHHS YUeOHOTO npeaMeTa « DU3HuKay JTO0KHBI OTPaXaTh
TOTOBHOCTb U CLIOCOOHOCTH 00YUaIOUINXCs PYKOBOACTBOBATHCS C(HOPMUPOBAHHOMN
BHYTPEHHEHN MO3UIMEN TMYHOCTH, CUCTEMOM IEHHOCTHBIX OPUEHTALIH, ITO3UTUBHBIX
BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM [IEHHOCTSIM POCCUHCKOTO
o0IIecTBa, PaCIIMPEHHUE KUZHEHHOTO OIBITA U OIBITA JEATSIILHOCTH B IMPOIIECCE peaTnu3aliuu
OCHOBHBIX HaIlpaBJICHUH BOCIUTATEILHON JEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIHUTAHUS

c(hOPMHUPOBAHHOCTH IPAKIAHCKON MO3UIINK 00yYaOMIErocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHCKOr0 OOIIEeCTBA;

MPUHATHE TPAJIUIMOHHBIX 00IEYETOBEUECKUX TYMAaHUCTHUECKHUX U IEMOKPATUYECKUX
EHHOCTEH,

TOTOBHOCTb BECTH COBMECTHYIO ACATCIIBHOCTh B HHTCPECCAX I'PAXKIAHCKOTO O6HI€CTBa,
y4aCTBOBAaTh B CaMOYIIPABJICHUU B O6pa30BaTeHLHOﬁ Opranm3anuu,

YMCHUC BSaHMOHeﬁCTBOBaTB C CONUAJIBHBIMU HHCTUTYyTaMU B COOTBETCTBUU C UX
(bYHKHHﬂMH 1 Ha3HAYCHUECM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIBbHOCTH;
2) NIATPHOTHYECKOTO BOCTIUTAHHUSI:
c(OpPMHUPOBAHHOCTh POCCUMCKON IPpaXKAaHCKOW MACHTUYHOCTH, IaTPUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, TOCTHKEHUSAM POCCHICKUX YUICHBIX
B 001acT PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHS,

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELLIEHUs, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B I€ATEILHOCTU YYEHOIO;



OCO3HAHWE JIMIHOTO BKJIA/a B IIOCTPOEHHE YCTOWIUBOTO OYIyIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKITFOYAst SCTETHKY HAYYHOTO TBOPYECTBA, TPHUCYIIETO
(buzmvecKoil HayKe,

5) Tpy10BOro BOCIIMTAHUS:
MHTEPEC K pa3InyHbIM cepaM npodhecCHoHaNbHON AeATEILHOCTH, B TOM YHUCIIE CBS3aHHBIM
¢ (pu3HKON M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccun u

PCAIN30BbLIBATH COOCTBEHHBIE )KU3HEHHEIE IJIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOPA30BAHMIO B 00IaCcTH (PU3HKHU HA
MPOTSDKEHUH BCEH JKU3HH,

6) 3K0JOrH4ecKOro BOCIUTAHMSA:

cOpPMUPOBAHHOCTH FKOJIOTMYECKOH KYJIBTYpPbl, OCO3HAaHHE TTI00aJIBHOTO XapaKTepa
9KOJIOTMUYECKUX MPOOIeM;

IUIAHUPOBAHHUE U OCYLIECTBIICHUE NEUCTBUN B OKPYXKAIOLIEH cpelie Ha OCHOBE 3HAHUS LiesIen
YCTOMYHMBOIO pPa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHue ONbITa ACITEILHOCTH YKOJIOTHUSCKON HAPABICHHOCTH HA OCHOBE UMEIOIITUXCS
3HaHU# no pu3uke;

7) HEHHOCTH HAYYHOI'O TIO3HAHMSI:

c(OpMUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyeckoil Hayky;

0CO3HaHME LIEHHOCTH HaY4YHOMH JIeITeNbHOCTH, TOTOBHOCTD B Ipollecce U3y4eHUs (PU3UKU
OCYIIECTBIISATh MPOEKTHYIO U HUCCIIEI0BATENbCKYIO IEATENbHOCTh MHANBUIyaIbHO U B
rpymnre.

MeTaHpeI[MeTHI)Ie PE3YyabTaTbl

Ilo3naBaTenbHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe 1eHCTBUS
Ba3oBble JJornyeckue geiicTBUA .

e CAMOCTOATEIbHO (POPMYIHPOBAThH M AKTYaJIU3UPOBATH IPOOIIEMY, paccCMaTpUBaTh
€€ BCECTOPOHHE;

e OIpenessaTh eNu AeSITeNbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UX
JIOCTUKEHMUS,

e BBIABJIATH 3aKOHOMEPHOCTH U IMTPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3UUECKHUX
SIBJICHUSX;



pa3pabaThIBaTh IJIaH pelIeHHs] MPOOIeMbl C YIETOM aHaIn3a UMEIOLUXCS
MaTepuaibHbIX U HEMAaTEPUAIbHBIX PECYPCOB,;

BHOCUTb KOPPEKTUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LIEJISIM, OLICHUBATh PUCKHU ITOCJIEICTBUM IEATEIBHOCTH;

KOOPJIUHHUPOBATH U BBIMIOJIHATH PAa0OTY B YCIOBHSX PEaTbHOT0, BUPTYAJIHLHOTO U
KOMOMHHMPOBAHHOI'O B3aUMOJICICTBUS,

pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEILICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBrble ucciaenoBarehLcKue NelCTBUSA.

e BIJIAJETh HAYYHOU TEPMUHOJIOTUEN, KIFOUEBBIMU NOHITUSIMH U METOJIaMU
(bU3UYEeCKON HAYKH,

e BIIQ/ICTh HABBIKAMH Y4€OHO-MCCIIEIOBATEIBCKON M MPOSKTHON AEATEIbHOCTH B
o0nacti GpU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOUCKY
METO/IOB PEUICHUs 3a1a4 PU3NIECKOTO CONEPKAHMsI, TPUMEHEHHIO Pa3InYHbBIX
METO/I0B [IO3HAHMUS,

e BIIAJETh BUAAMHU JEATEIBHOCTH 10 MOJIYYEHUIO HOBOT'O 3HAHUS, €r0
UHTEpIpeTalni, Ipeodpa3oBaHHIO U IPUMEHEHHUIO B PA3JIMUYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCJIE IIPH CO3AaHNHU YUEOHBIX TPOEKTOB B 001aCTH (PU3HKH;

e BBIABJIATh IPUYMHHO-CJIECTBEHHBIE CBA3U U aKTyaJIM3UPOBaTh 3a/1a4y, BbIABUIaTh
TUIIOTE3Y €€ PEelICHUs, HaXOAUTh apryMEHThI I JO0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUH, 3a71aBaTh apaMeTpbl U KPUTEPUU pEILICHUS;

e AHANM3MPOBATH MOIYUYEHHBIE B X0JI€ PELLIECHUS 3a]]a4l Pe3yJIbTaThl, KpUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBUSX;

e CTaBUTH U (HOPMYIHPOBATh COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHON
JeSITebHOCTH, B TOM YHUCIIE TIPU U3YyYeHUU (HU3UKY,

e J1aBaTh OIIEHKY HOBBIM CUTYallUsIM, OLIECHUBATh PUOOPETEHHBIH OIBIT;

e yMETb IEPEHOCUTh 3HAHUA MO (PU3HKE B IPAKTUUECKYIO 00JIaCTh
KU3ZHEJESATEIIbHOCTH;

e yMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTeH;

e BBIJBUraTh HOBbIE UJIEH, NIPEAJIAraTh OPUTHHAIIBHBIE [TOAXO0/IbI U PEILICHUS;

e CTaBUTbH NMPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Padora ¢ unopmanmei:

BJIa/IE€Th HAaBbIKaMU MOJTy4YeHUsI HHPOpMauu GU3NYECKOTO COACPKAHUSI U3
UCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh MTOUCK, aHAJTU3,
CUCTEMAaTH3alMI0 U MHTEPIPETAUI0 HH(OPMAIIMHU Pa3InYHbIX BUIOB U (GOpM
NIpe/ICTaBJICHNUS;

OLIEHUBATh JJOCTOBEPHOCTH HH()OPMAIIHH;

UCIOJIb30BaTh CPEICTBA MHPOPMAIIMOHHBIX H KOMMYHHUKAITHOHHBIX TEXHOJIOTHH B
peHIeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHLIX 3a1a4 C
COOJIrOJIeHHEM TPEeOOBaHUIT SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH, TUTUCHBI,
pecypcocOepekeHus, MPaBOBBIX U STUYECKUX HOPM, HOPM HH(POPMAITHOHHON
0€30IaCHOCTH,

CO03/1aBaTh TEKCThI PU3NYECKOTO CONEPKAHUS B PA3IMUHbIX (hOpMaTax ¢ yueToM
Ha3HaueHUS MHOOPMAIUH U 1ICJICBOW ayTUTOPUH, BBIOHPAsi ONTHUMAIbHYIO (GOpPMY
Hpe}lCTaBHeHI/ISI nu anyannsaunn.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE el CTBUA:



OCYILECTBIIATh OOLIEHHE HA YPOKaxX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;
pacro3HaBaTh MPEINOCHUTKA KOH(GIUKTHBIX CUTYAIHH U CMATYaTh KOH(IUKTHI;
Pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

IIOHMMAaTbh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHAHOW U MHIUBUAYaAIbHON pabOTHI;
BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX JICHCTBHIA C Y4€TOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJIOTO WICHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH
JEUCTBUA 10 €€ TOCTHKEHUIO: COCTABIIATH IUIAH JCHCTBUM, pacpeaelaTh POIH C
Y4eTOM MHEHHUI YYaCTHUKOB, 00CY>KAaTh Pe3yIbTaThl COBMECTHOM paboTHI,
OLIEHUBATh KAYECTBO CBOET0 BKJIaJa U KaXJI0r0 y4acCTHUKA KOMaH bl B OO
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM,

IIpeyIaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJIEU C MIO3ULUN HOBU3HBHI,
OPUTMHAJIBLHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATH IO3UTUBHOE CTPATErMUECKOE MIOBEICHUE B PA3JINYHBIX CUTYyalMsIX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PeryJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁmﬂe JelcTBUA

Camoopranmn3anmus:

CaMOCTOSITENILHO OCYILECTBIIATh II03HABATENbHYIO JESTEIbHOCTb B 0071aCTH (PU3UKU
¥ aCTPOHOMUH, BBISBIATH POOJIEMBI, CTABUTH U (JOPMYIUPOBATH COOCTBEHHBIE
3a7auy;

CaMOCTOSITEJILHO COCTABJISITh IIJIaH PELICHUs PACUETHBIX U KAUECTBEHHBIX 33]1ad,
IUIaH BBIIIOJHEHUS IPAKTUYECKON paboThI C yUeTOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

paciypsaTh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHIH;

JienaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pPEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MTPOSBIICHUIO SPYAULIMH B 00J1aCTH PU3UKH,
MOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeNbHBIN U KyJIbTYPHBI YPOBEHb.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHbIA HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTUBEI B JACSATEIBHOCTD,
OLICHUBATb COOTBETCTBUE PE3YJIbTATOB LICIISAM,

BJIa/IETh HABbIKAMU TIO3HABATENbHOUN pe(IeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YIbTaTOB U OCHOBAHWA,
HCIOJIb30BaTh MPUEMBI peIeKCUU AJIs OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
pelIeHus,;

YMETh OLIEHUBATHh PUCKH M CBOEBPEMEHHO IPUHUMATH PEUIEHUS IO UX CHUKEHUIO;
IIPUHUMATB MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTAaTOB ACATENbHOCTH;
MPUHUMATD ce0sl, TOHUMasi CBOU HEJAOCTAaTKU U JTOCTOMHCTBA,

IIPUHUMATB MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YJIbTAaTOB ACATEIbHOCTH;
MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B nporiecce mocTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPAMMBI IO (DU3HUKE 15
YPOBHS CPETHETO O0IIET0 00pa3oBaHus y 00YUYArOIINXCSl COBEPIIICHCTBYETCS
IMOIMOHAIBHBIA HHTEIUIEKT, MPEANoIararimi chopMHUpPOBAHHOCTS:

e CaMOCO3HaHMS, BKIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBHOE
COCTOSTHUE, BHJICTh HAIIPABIICHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAILHOU cephl,
OBITH YBEpEHHBIM B ceOe;

e CaMOpETyJMPOBAHHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATH
OTBETCTBEHHOCTb 32 CBOE MOBE/ICHUE, CIOCOOHOCTH a/IalTUPOBATHCS K
HYMOIIMOHAITBHBIM H3MEHEHHSIM | MTPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY,

e BHYTPEHHEH MOTHBAIUH, BKIIOYAOIIEH CTPEMIICHHE K IOCTHXKEHUIO LEIH U
yCrexy, ONTUMH3M, HHHIIMATUBHOCTh, YMEHHUE JIEHCTBOBATHh UCXO/ISl U3 CBOMX
BO3MOKHOCTEIH;

e JMITATUH, BKIIOYAIOIICH CITOCOOHOCTh TOHUMATh YMOIIMOHAIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 MPU OCYIIECTBIECHUH OOIIEHHUs, CIOCOOHOCTH K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

e COLMATbHBIX HABBIKOB, BKIIOYAIOIINX CIOCOOHOCTH BBICTPANBATh OTHOILIEHUS C
JPYTHMH JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3periarh KOH(PIUKTHI.

IIpeanMeTHBIE pe3yJabTAThI

10-1 kaace

K koHniy o6yuenus B 10-M kj1acce rmpeiMeTHbIEC pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYJAFOIINXCSI YMEHUI:

e JIEMOHCTPHUPOBATH HA MIPUMEPAX POJH U MECTO PUZUKHU B (DOPMUPOBAHUHI
COBPEMEHHOM HayYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIHOJICH;

e YUYHUTHIBATh TPAHUIIBI IPUMEHEHUS NU3YUYCHHBIX (PU3UUYECKUX MOJIEICH:
MaTepuaibHasi TOUKa, MHEpIUAIbHAs CUCTEMa OTCYETa, a0COIFOTHO TBEPJIOE TEIIO,
WJICaJIbHBIN a3, MOJEIIM CTPOEHHUS T'a30B, )KUJIKOCTEN U TBEPIBIX TEJ, TOYECYHBIN
AIEKTPUUECKUHN 3apsi]l IPH pelieHur (HPU3NIECKUX 3a7a4;

e pacro3HaBaTh (U3UUECKHE ABJICHUS (IPOIECChI) M OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKU. PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE,
CBOOOJIHOE TIAJICHUE TEJI, ABUKEHUE TI0 OKPYKHOCTH, UHEPIIHS, B3aUMOICUCTBIE
ten, nuddy3us, OpoOyHOBCKOE IBUKEHHUE, CTPOSHUE KUIKOCTEH U TBEPABIX Tel,
U3MeHeHHe 00beMa Tell IPU HarpeBaHuK (OXJIaXICHHH ), TEIJIOBOE PABHOBECHE,
HCIIApEHUE, KOHJICHCAlus, [JIaBJIICHUE, KPUCTAIUIN3ALMs, KUTIEHUE, BIAXXHOCTh
BO3/yXa, MOBBIIICHHUE JaBJICHHUS ra3a Mpu €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXy lIapamMeTpaMU COCTOSIHUS raza B U30IpoLeccax, dJIEKTPU3ALMS TE,
B3aUMO/JICHCTBUE 3aPSAIO0B;

e OIKCHIBAaTh MEXaHMYECKOE JBIKECHUE, UCTIONb3Ys PU3NIECKIE BETUIHHBIL:
KOOPJMHATA, ITyTh, IEPEMEINIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUa,
VMMITYJIbC T€JIA, KHHETUYECKAsl DHEPTHS, TOTEHUUAJIbHAS SHEPIUsl, MEXaHUYECKast
paboTa, MexaHU4eCKass MOITHOCTh; IIPH OMMCAHUHU TTPABUIBLHO TPAKTOBATh
bu3HYECKU CMBICT HCTIONB3yEeMbIX BETUYHH, UX 0003HAUEHUS U €IUHUIIB,



HaXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUYHHY C JPYTUMHU
BEJIMYMHAMU,

e ONMCHIBaTh U3Y4YEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOb3YsI
¢u3nUeckre BEIMYMHBI. JaBJICHUE ra3a, TEMIepaTypa, CpeAHss KUHETHIECKas
SHEPrus XaoTUUECKOTO JABMXKEHUS MOJIEKYJI, CPEAHEKBAIpaTUYHAsl CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS 3HEprus, padoTa rasa, kodddunuent
IIOJIE3HOTO ACUCTBUS TEIUIOBOTO ABUraTeNsl; IPU ONUCAHNUYU MPABUIIBHO TPAKTOBATh
(bu3uUeCKUii CMBICIT UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUCHUS U €AUHUIIBI,
HaXOAUTh (POPMYJIbI, CBA3BIBAIOIINE IaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh U3YYEHHBIE JICKTPUUECKHE CBOWCTBA BEILIECTBA U DJICKTPUUYECKHE
sIBJICHUS (IPOLIECCHI), MCIOB3Ys (PU3MYCCKUE BETMYMHBI: AIEKTPUICCKUI 3apsi,
JIEKTPUUECKOE T10JI€, HAIPSKEHHOCTh I0JIs, TOTEHIMAJl, pa3HOCTh IOTEHLMAJIOB,;
IIPY ONMCAaHWU NPABWIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIIE
JTaHHYI0 (PU3UYECKYIO BETUYMHY C IPYTHMHU BEINYHHAMH,

e aHANM3MPOBATH GUNUYECKUE IPOLIECCH] U SIBJICHUS, UCTIONb3Ys (PU3NYECKHE 3aKOHBI
Y TIPUHIUIIBL 3aKOH BcemupHoro tsarotenus, |, |1 u 11l 3akonsr HetoToHa, 3axon
COXpaHEHMs MEXaHUYECKOM SHEprux, 3aKOH COXPAHEHUS UMITYJIbCa, IPUHIUI
CYTIEPIIO3UIIMH CHJI, IPUHIIMIT PABHOTIPABUS HHEPLIUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KMHETUUECKYI0 TEOPUIO CTPOEHUS BEILIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b
CpeHel KHHETUYECKON PHEPIHH TEIIOBOTO ABMXKEHUS MOJIEKYJ ¢ a0COIIOTHOM
TEeMIIepaTypoil, NepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTO 3apsA/a, 3akoH KyJlioHa, Ipu 3TOM pa3ianyarh CIOBECHYIO
(OpMyIUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPOKCHUE U YCIOBHS (TPaHHULb,
00J1aCTH) TPUMEHUMOCTH;

e OOBACHATH OCHOBHBIE MPUHIIMIIBI I€HCTBUS MalllMH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inuyarh yCIOBUS UX O€30MaCHOT0 UCIOIb30BaHUS B TIOBCETHEBHOM
KHU3HH;

e BBITIOJHSTH SKCIIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UUECKUX SBJICHHN U TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUH, IIPU 3TOM (HOpMYITUPOBATh
npoOiemy/3aa4dy ¥ rHIIOTe3y yu4eOHOTO SKCIIEPUMEHTa, COOUPATh YCTaHOBKY M3
IPEI0KEHHOT0 000PYJ0BaHUS, TPOBOIUTH OIBIT M (POPMYJINPOBATH BHIBOIBI;

e OCYUIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUST PU3NIECKUX BEITHMUUH, IPH ITOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHNUs U UCIIOIb30BaTh N3BECTHBIE METOIbI
OILICHKH ITOIPEIIHOCTEN U3MEPEHNH;

e HCCIIEJOBATh 3aBUCUMOCTH MEX]y (PU3MYECKMMU BETMYMHAMU C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHHH, TP 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH
pe3yJbTaThl OJYYECHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BHUJIE TaOJIUI] U
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS,

e cOOIIONaTh MpaBUiIa 6E30MaCHOT0 TPy/a MPH MPOBEACHUH HCCIEIOBAaHUN B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIEI0BATENbCKON U MPOEKTHON JesITeIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PyAOBaHUS;

e peuaTh pacueTHbIE 3a/1a4M C ABHO 3aJJaHHOW (hHU3HUECKON MOJIENbIO, UCIIONIb3YS
¢du3nUeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a7auil BHIOMPATh
(GU3NIECKYI0 MOJIETh, BEICISITh (DU3MYECKHE BETHIMHBI H (DOPMYITHI,
HE0OXO0IMMBIE /IJIS €€ PELIeHHUs, IPOBOIUTH PACUETHI U OLIEHUBATh PEAJIbHOCTD
MIOJTYYSHHOTO 3HaYeHHS (PU3NIECCKON BETUINHBI;



e peniaTth Ka4eCTBEHHBIC 3a/1a4M. BBICTPAUBATH JIOTUYECKH HENPOTHBOPEUUBYIO
LIENIOYKY pacCy’KJIEHUI C OIIOPOM Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nyeckue sIBIEHUS,

e HCIOJB30BATh MPU PEUICHUU YYeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIMOHHbIE
TEXHOJIOTUH IS IOMCKA, CTPYKTYPUPOBAHHUS, HUHTEPIIPETALUU U NPEICTABICHUS
y4eOHOI 1 HayYHO-TIONYJISIPHON MH(POPMALINH, TTOTyYeHHON U3 Pa3IHIHBIX
UCTOYHUKOB, KPUTHUECKU aHAJIU3UPOBATh M0JyyaeMyro HH(popMaiuio;

e TPHUBOJUTH MPUMEPHI BKJIAJa POCCHICKHX U 3apyOSKHBIX YUCHBIX-(H3UKOB B
pa3sBUTHE HAYKH, OOBSICHEHHE ITPOLIECCOB OKPYIKAIOIIEro MUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH,

e HCIOJB30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3MKE B TOBCEJHEBHOM JKU3HU IS
oOecrieyeHns OE30MACHOCTH MPH 0OpaIeHNH ¢ TPUOOPaMHU U TEXHUIECKUMHU
YCTpPONCTBaMH, AJISi COXPAHEHUs 3[J0POBbs U COOJIIOACHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH CPENE;

e paboTaTh B IpyIIe C BBIIOJHEHUEM PA3IUYHbIX COLMAIBHBIX POJIEH, INIAHUPOBATh
paboTy rpynmsl, pallMOHAJIbHO pacIpelesiTh 00513aHHOCTH U IUIaHUPOBATH
JESATEIIBHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLIEHUBATh BKJIAJ KaK10TO
U3 YYaCTHUKOB I'PYMIIbl B pELUIEHUE pacCMaTpUBaEMOM PoOIeMBbl.

11-i kiaace

K koHiy o0yuenus B 11-M kjacce rmpeiMeTHbIEC pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYYAIOIIUXCS YMEHUI:

e JIEMOHCTPHUPOBAThH HA TIPUMEPAX POJIb H MeCTO (pU3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOI HAyYHON KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTH, B TPAKTUYECKON JIEATEIbHOCTH JIOJIEH, LIEJIOCTHOCTh U €JUHCTBO
bu3nYECKO KapTUHBI MUPA,

e YUYUTHIBATH TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (PU3MUECKUX MOJIEIICH: TOUCUHBIN
ANEKTPUUECKUH 3apsl, JIyd CBETa, TOUSUHbI HCTOYHHUK CBETA, siI€pHAs MOJIEIb
aToMa, HyKJIOHHas MOJIEJIb aTOMHOTO sJIpa MpH pelieHruH GU3NIEeCKUX 3a1ad4;

e pacrno3HaBaTh (U3UUECKHE ABICHUS (IPOIECChI) M OOBSICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJMHAMUKHN ¥ KBAHTOBOW (DU3UKH: dJIEKTPUUYECKAsI POBOAUMOCTD,
TEIJI0BOE, CBETOBOE, XMMHYCCKOE, MATHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBIE
MarHuTOB, JIEKTPOMarHUTHasI MHIYKIUs, TEHCTBUE MarHUTHOTO TIOJI HA
MPOBOJAHMK C TOKOM M JBUKYIIUICS 3apsill, DIEKTPOMAarHUTHBIE KOJIeOaHUs 1
BOJIHBI, TIPSIMOJIMHEITHOE PacpoCTpaHEHUE CBETa, OTPAKEHUE, MTPEIOMIICHUE,
uHTepdepeHiys, udpakius U moasIpu3alus CBeTa, TUCIEePCHsl CBETa,
doroanexrpuueckuii 3Gdext (horoaddekxrt), cBeTOBOE NaBICHNE, BOSHUKHOBCHHE
JUHENYATOro CIeKTpa aToMa BOJOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaaNOaKTUBHOCTD,

e ONKCHIBATh M3YYCHHBIC CBOMCTBA BellecTBa (IJICKTPUICCKIE, MATHUTHBIE,
ONTHYECKHE, IJICKTPUUECKYIO IIPOBOAMMOCTD PA3IMYHBIX CPE)
AJIEKTPOMArHUTHBIC SIBJICHUS (ITPOIIECCHI), HCIIOIB3YS (PU3UUCCKUE BETUUNHBI:
AJIEKTPUUECKUN 3apsi]l, CHJIa TOKA, dJIEKTPUUECKOE HANTPSHKEHHE, dTIEKTPUUECKOE
COTPOTHUBIIEHUE, PA3HOCTH MOTEHINANIOB, JIEKTPOJBMKYIIAs Cuiia, paboTa TOKa,
WHIYKIIAS MAarHATHOTO TOJIsI, cujia Amriepa, cuiia JlopeHiia, WHIyKTUBHOCTb
KaTYLIKH, SHEPTUSI JIEKTPUUYECKOTO U MarHUTHOTO MOJIEH, IEPUO/I U YacTOTa
KoJieOaHuil B KojebaTeTbHOM KOHTYPE, 3apsi/i ¥ ChJjla TOKa B IpoIiecce
TapMOHHYECKHX AJIEKTPOMATHUTHBIX KOJIeOaHuid, (POKYyCHOE PACCTOSIHUE U



ONTUYECKas CHJIA JIMH3bI, IPU ONMCAHUU IPABUIIBHO TPAKTOBATh PU3MUECKUI
CMBICJI MCTIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €AUHULIb], YKa3bIBaTh
(opMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU
BEJIMYMHAMU,

e ONKCHIBaTh U3y4YEHHBIC KBAHTOBBIE SIBJICHUS U NPOLIECCHI, UCHIOIB3Ysl (pU3HUeCcKue
BEJIMUMHBI. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI M 4aCTOTA CBETA,
SHEprus U UMIyJIbC (OTOHA, IEPHOJ NOJIypacnaja, SHEPIUs CBA3U aTOMHBIX sJ€Ep,
IPY ONMCaHUU PABUIBHO TPAKTOBATH (PH3UUECKUI CMBICI HCIIOB3YEMBIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUILIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JAHHYI0 (PU3UYECKYIO BETUYMHY C APYTHMHU BEIUYMHAMH, BHIYUCIIATH 3HAUCHUE
(bu3U4eCcKOil BETMUUHBI,

e AHANIM3HMPOBATH (PU3NUECKUE TPOLECCHI U SIBICHUS, UCTIONB3YS (PU3NIECKHE 3aKOHBI
Y IIPUHLUIBL 3aKOH OMa, 3aKOHBI ITOCJIEJ0BATEIBbHOIO U N1apaJlJIeIbBHOTO
COECIMHEHMS IIPOBOJIHUKOB, 3aK0H J[)koyia—JIeHna, 3aKOH 3J1€KTpOMarHuTHOM
MHAYKIWH, 3aKOH IPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETA, ypaBHEHHE DWHIITEeHHA U1t HoTOd(deKTa,
3aKOH COXPAaHEHMsI DHEPIUH, 3aKOH COXPaHEHUS UMILYJIbCa, 3aKOH COXPaHEHUS
IIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHMsI MaCCOBOI'0 4KClIa, NOCTyJIaThl bopa,
3aKOH paJIM0aKTUBHOI'O pacnaja, Ipyu 3TOM pas3ianyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BHIPAKECHUE U YCIIOBHs (TpaHMIIbI, 00JIaCTH)
IIPUMEHUMOCTH;

e OIpEnessATh HAPaBICHUE BEKTOPA UHIYKIIMU MarHUTHOTO I10JIsI IPOBOJHUKA C
TOKOM, cuibl AMnepa u cuibl JIopeHua,

e CTpPOUTH U ONMCHIBATh N300paKEHNE, CO3/1aBAEMOE INIOCKUM 3€pPKaoM, TOHKOH
JINH30M,

e BBINOJIHATH SKCIIEPUMEHTHI 10 UCCIIETOBAHUIO (PU3NUYECKUX SIBJICHUHN U MPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (popMyITUpOBaTh
npobneMy/3agady U rUrore3y y4eOHOTr0 SKCIIEpUMEHTa, COOMPATh YCTAHOBKY M3
IPEI0KEHHOT0 000PYJOBAaHUS, TPOBOIUTH OMBIT M (POPMYJINPOBATH BHIBOIBI;

e OCYILECTBJIATH NPSMbIE U KOCBEHHBIE U3MEpPEHUsI GPU3NUYECKUX BETMYHH, IIPU 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHNUs U UCIIOIb30BaTh N3BECTHBIE METOIbI
OILICHKH ITOIPEIIHOCTEN U3MEPEHNH;

e HCCIIEJ0BATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH C UCHOJIb30BAHUEM MPSMBIX
M3MEPEHUIL: IpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yIbTAThI
MOJYYEHHOM 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJE TAOJIHIl U Tpa(HKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJbTaTaM HCCIIEIOBaHMS,

e coOdrOAaTh MpaBUiIa 6E30MaCHOI0 Tpy/a MPH MPOBEACHUH HCCIEI0OBaHUN B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIE0BATENbCKON U MPOEKTHON JesITEIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYAOBaHUS;

e peuaTh pacueTHbIE 3a/1a4M C ABHO 3aJJaHHOW (PHU3HUECKON MOJIENbIO, UCIIONIb3YS
¢u3nUeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a7auil BHIOMpATh
(bu3NYECKyI0 MOJIENb, BELACTATh (U3NUYECKHE BETUUUHBI U (DOPMYIIHI,
HE00XO0IMMBIE /IJIS €€ PELIeHHUs, TIPOBOIUTH PACUETHI U OLIEHUBATh PEaIbHOCTD
MOJTy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEIIUYUHBI;

e peuaTh KaueCTBEHHBIE 3a/1a4M. BBICTPAUBATh JJOTUYECKH HEMPOTUBOPEUNBYIO
LENOYKY pacCykKJIeHUI ¢ OOpOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue BICHUS,

e HCIOJB30BaTh MPU PEUICHUH YUeOHBIX 3a7ja4 COBpEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYpPUPOBAHHUS, UHTEPIIPETALUU U NPEACTABICHUS



y4eOHOM ¥ HAyYHO-TIOMYJISIPHOM MH(POPMAIINH, TTOTYUYEHHON U3 Pa3TUIHBIX
WUCTOYHUKOB, KPUTUYECKU aHAIIM3UPOBATH MOTy4aeMyI0 HH()OPMAIIUIO;

e OOBICHATH MPUHIUIIBI JCHCTBUS MALIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pasnuyaTh yCJIOBUS UX O€30IaCHOTO MUCIOJIb30BAHUSI B IOBCEIHEBHOM JKU3HH,

e TMPUBOAUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOeKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

® HCIIOJIB30BATb TCOPCTUUCCKHUEC 3HAHUA 10 (1)1/131/11(6 B HOBCCHHGBHOﬁ KU3HU OJIA
obecrnieueHus 6€30MacHOCTH MpU 00pallleHnuu ¢ MPUOOpPaMH U TEXHUYECKUMU
YCTPOMCTBAMH, JUISI COXPAHESHHSI 3JI0POBbsI U COOTIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKpYXKAIoUIe cpee;

. paGOTaTB B I'pyHIi€ € BBIMMOJIHCHUCM PA3JIMYHbIX COLIMAJIbHBIX poneﬁ, IJIaHUPOBATb
paboTy Ipynibl, pallMOHATILHO PACIPEIENITh 00sI3aHHOCTH U TUIAHUPOBATH
ACATCIIBHOCTD B HCCTAHAAPTHBIX CUTYalUAX, aICKBATHO OLCHUBATh BKJIA/] KAXKI0I'O
U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pacCCMAaTPUBAEMOM MPOOIEMBI.

Coaep:kanue yueOHOro npeamMera

10-i kiace

Pasznen 1. ®uzuka n METOAbI HAYYHOI'0 MO3HAHUS

®usuka — Hayka o npupoze. Hayunsle MeTopl MO3HAHUS OKpYsKaroero mupa. Posis
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue puU3ndYecKuXx ABJIeHUH U npoueccoB. Hayunsle runoressl. @usnyeckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Poinb 1 MecTo ¢pu3uKu B GOPMHUPOBAHUU COBPEMEHHON HAYYHOM KapTUHBI MUDA, B
MPaKTUYECKON AESITENTbHOCTH JIIO/IEH.

JleMoHCTpanuu

AHanoroBblie ¥ IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.
Pazgen 2. Mexanuka

Tema 1. Kunemaruka

Mexanunueckoe aBuxeHne. OTHOCUTENIBHOCTh MEXaHUYECKOTO JBHKEHHs. CucTeMa OTCcUeTa.
Tpaexropus.

[epemerenue, ckopocTh (CpeHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTb) M YCKOPCHHE
MaTepHAIbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMbI KOOpAUHAT. CI0KEHUE MepEeMEICHU I
U CJI0KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpEHHOE TIPSIMOJIMHEHHOE ABMXKeHUE. [ paduku 3aBHCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHMUS, IyTH U MEPEMEILICHUS MATEPUAIIbHON TOUKH OT BPEMEHH.



CBoOoaHoe majieHne. Y CKOpeHrue CBOOOTHOTO TaACHHUS.

Kpuonuneiinoe nBuxeHue. [[BrmxkeHrne MaTepruaibHON TOYKU IO OKPYKHOCTH C MOCTOSHHOM
10 MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, IMHENHHas ckopocTh. [leproa u yacrora
obOpamienus. [LlenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHnueckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHHUE. CIIUOMETP, ABUKEHUE CHAPSAOB,
LIEMTHbIE ¥ PEMEHHBIE IIEPEAAUU.

JeMoHcTpauuun

e Mogeinb cucTeMsl 0TCYETA, HIUTIOCTPALUS KHHEMAaTHUYECKUX XapaKTEPUCTUK
JIBUKECHUS.

o [IpeobpazoBaHue ABUKEHHH € UCIIOJIb30BAHUEM IIPOCTHIX MEXAaHU3MOB.

o [laneHue Ten B BO3AyX€E U B pa3peKEHHOM IPOCTPAHCTBE.

o Habmronenue aprkeHus Tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

o N3mepeHue yckopeHusi CBOOOJHOIO MaIeHHs.

o HanpaneHue ckopocTu IpH IBUKEHUU 110 OKPY>KHOCTH.

Y4eHnuecKkui HIKCIIePUMEHT, J1abopaTOpHbIe PabOThI

e M3yueHue HEpaBHOMEPHOTO JIBHXKEHHUS C LIEJIbIO ONPEIEICHUS] MTHOBEHHOU
CKOpOCTH.

o HccnenoBanue COOTHOLICHHS MEXY YTSIMU, IPOUJECHHBIMU TEJIOM 3a
MOCJIEA0BATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIBHOM CKOPOCTBIO, PABHOM HYJIIO.

o H3ydeHue NBHKEHUS IIAPUKA B BI3KOW KUIKOCTH.

o l3ydeHue ABMKEHUSA TeNa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anunes. I1epseiii 3akoH HeroToHa. MIHEpInanbHbIe CUCTEMBI
oTcuera.

Macca tena. Cuia. [Ipuanun cynepnosunuu cui. Bropoii 3akon Hetotona s
MaTtepHabHON TOUKHU. TpeTuii 3akoH HproTOHA 1711 MaTepHalbHbBIX TOYEK.

3akoH BceMHUpHOTO TsArotenus. Cuna tspkecTd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenue. Buapl Tperus (mokosi, ckoyibxenus, kaueHnus1). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUS CKOJIbXKEHUA U cuiia TpeHust mokosi. Koaddurment tpenus. Cuna conpoTUBICHUS
MIpU ABUKEHUU TEJA B )KUJKOCTU WJIU Ta3e.

HOCTyrIaTeJ'IBHOG M BpallaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBEPAOro Teia.

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpaliCHus. IIneuo cunel. YcnoBus PaBHOBECHUA TBEPAOTO
TCIAa.



Texanueckue YCTpOﬁCTBa M IIPAKTUYCCKOC NPUMECHCHUEC. IIOAMIMITHUKHY, NBUKCHNUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JlemoHCTpanuu

e JSIBNEHME MHEPIUU.

o (CpaBHeHME Macc B3aUMOJECUCTBYIOLIUX TE.

e Bropoii 3akon HeroToHa.

o M3mepenue cuil

o CnoxxeHue CHIL

e 3aBHCHMOCTH CHUJIBI YIIPYTOCTH OT JeOopMaIIHH.

e HeBecomocTtsb. Bec Tena npu yCKOpeHHOM MOIBEME U MAJCHHUH.
e (CpaBHEHHE CHJI TPEHUS MTOKOS, KAUE€HUS U CKOJIbKCHUSI.

e YcnoBus paBHOBECHUS TBEpOro Tena. Buabl paBHOBecHs.

Y4eHnuecku HIKCIIePUMEHT, JTa0opaTOpHbIe pabOThI
e l3yuenue ABMKEHUS OpyCcKa MO HAKIIOHHOM MJIOCKOCTH.
e HccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BOSHUKAIOIIUX B TIPY>KUHE U
pe3nHOBOM 00paslie, OT ux aedopMaruu.
e lccnenoBanue ycnoBuil paBHOBECHS TBEPJOTO Teja, UMEIOLIET0 OCh BPAIllCHHUS.

Tema 3. 3ak0oHBI cOXpaHEeHHs B MeXaHUKe

I/IMHy.TIBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MaTCPUAJIbHBIX TOYCK. I/IMHYJ'ILC CHJIBI U
HU3MCHCHHUC UMITYJIbCAa TECJIA. 3aKkoH COXpPAaHCHUS UMITYJIbCA. PeaktupHOE JBUXKCHUC.

PaGora cuinbl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MatepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEPTUH.

[TorenunanesHas sueprus. [loreHnnanbHas 3Heprus yupyro Ae(GopMHUpOBaHHON MPYKUHBI.
[TorennuanbsHast SHEprys TesIa BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHbIe U HEMOTEHIUAIbHBIE CUIIBL. CBsI3b Pa0OTHl HEMOTEHIMATBHBIX CHII C
N3MEHEHHEM MEXAHWUYECKON SHEPTUU CUCTEMBI TEJ. 3aKOH COXPAHEHUS MEXaHUYECKON
SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue ycTpoiucTBa U NPaKTUYECKOE IPUMEHEHNE. BOJOMET, KONep, NPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

JlemoHCTpanuu
e 3aKOH COXpaHEHUS UMITYJIbCA.

o PeakTuBHOE ABUXKEHUE.
o Ilepexon moTeHIMANBHON SHEPTUN B KHHETUYECKYIO U O0paTHO.



Y4yeHUYeCKU SKCTIEPUMEHT, JTJAOOpaTOPHBIE PAOOTHI

e N3ydeHue aGCOIIOTHO HEYNPYToro yaapa ¢ MOMOUIbIO IBYX OJUHAKOBBIX HUTSHBIX
MasiITHUKOB.

o HccnenoBanue cBs3u pabOThI CUIIbI C N3MEHEHHEM MEXaHUUECKOW SHEPIUu Tella Ha
IIPUMEpE PaCTSKEHUS] PE3MHOBOT'O JKI'yTa.

Pa3nen 3. MousekyJsipHasi pu3uKa 1 TEPMOIUHAMHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKO# TeOpHH

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETUYECKON TEOPUH U UX OINBITHOE 0OOCHOBAHUE.
BpoynoBckoe nemxkenue. Auddysus. Xapakrep ABIKEHHUS U B3aUMOJICHCTBUS YaCTHUI]
BelecTBa. Mojielii CTPOCHUS Ta30B, JKUJIKOCTEH U TBEP/IbIX TEI U OOBSICHEHNUE CBONCTB
BEILIECTBA HA OCHOBE 3TUX MoJeei. Macca u pasmepsl MoJieky. KonndecTBo BellecTsa.
[TocrosinHas ABorajpo.

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

Mopenb uneanbHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKYISIPHO-KMHETHYECKON TEOpUHU
UJeabHOTO ra3a. AGCOIIOTHAS TeMIiepaTypa Kak Mepa cpeiHeil KHHETUYECKOW SHEPTUI
TEILIOBOTO ABMXKEHU yacTul rasa. lllkana temneparyp KenbBuHa. ['a30BbIe 3aKOHBI.
VYpasnenue MenpaeneeBa—Knanelipona. 3akon [ansrona. M3ompoiiecchl B ueaaibHOM rase ¢
MMOCTOSTHHBIM KOJIMYECTBOM BelIecTBa. [ paduieckoe mpeIcTaBiIeHIe H30IPOIIECCOB:
M30TEepMa, U30X0pa, u300apa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE. TEPMOMETD, OapoMeTp.
JlemoHCTpanuu

e OmnbIThI, JOKa3bIBAIOIINAE JUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpapuu MOJIEKYJI
OpPraHMYECKHUX COECIUHEHHM.

e OmnbITel 110 U Py3UH KUAKOCTEN U Ta30B.

e Monenb GpOyHOBCKOIO IBUKEHHUS.

e Mopnens onseita IlITepna.

e OmbITH], JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

e Mogens, WIITIOCTPUPYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYAA.

e OmnbITH], WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UI€ATIbHOTO ra3a, U30IpOLIECCHI.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI
e Ormpexaenenne Macchl BO3/IyXa B KJJACCHOW KOMHATE HA OCHOBE U3MEPEeHUI o0BheMa
KOMHAaTBI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.
e lccnenoBaHue 3aBUCUMOCTH MEX/y MapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Trasa.

Tema 2. OcHOBBI TEPMOTHHAMUKH

TepmoauHaMuueckas cucteMa. BHyTpeHHSS SHEPIUs TEPMOAMHAMUYECKON CUCTEMBI U
criocoOb! ee n3MeHeHus. KonnuectBo Temnotel u padbota. BHyTpeHHsIsI sHeprus



OJIHOATOMHOTO HJCAJIbHOTO raza. Buapl Temionepeaadn: TeIIONPOBOIHOCTh, KOHBEKIIHS,
u3iydeHue. Y ielbHas TeII0eMKOCTh BelecTBa. KomuyecTBo TEIIOTHI MpU TEIUIonepeaaye.

[Tonstre 06 aquabarHom mporecce. [lepBriit 3akoH TepMoarMHAMUKH. [I[pUMeHEHHE TTePBOTO
3aKOHA TEPMOAMHAMUKY K H3ompoleccam. ['padudeckas uHTepnperanus padboThl rasa.

BTtopoii 3akon TepmoannamMuku. HeobpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIMNIG 1eficTBUs TemoBbIX MamuH. [Ipeobpa3oBanus sHEpTUn B
TeIIOBbIX MamuHax. KoagdumnueHt moae3noro aeicTBus TerioBoi mammabl. [{ukin Kapao
U ero KOA(QPHUIMEHT MOJIE3HOTO eHCTBUA. DKOJIOTHYEeCKHEe MPOOIeMbl TEIIO3HEPTETHKH.

TexHn4ecKkue ycTpoucTBa U NPaKTUYECKOe IPUMEHEHUE. IBUTaTellb BHYTPEHHETO CTOPAHMS,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

JlemoHCTpanuu

o l3MeHeHMe BHYTpEHHEW SHEPTHHU Tejla PU COBEPILICHUU pa0OThI: BBIIET IPOOKH U3
OyTBUIKH TIOJ1 ICHICTBHEM C)KAaTOTO BO3[yXa, HarpeBaHue apupa B JaTYHHOU TpyOKe
nyTeM TpeHus (BHICOAEMOHCTPALIHS).

M3MeHeHne BHYTpEHHEH 3Hepruu (TeMIepaTypsl) Teia IpH TeIuionepeiaye.

OmbIT 110 aMabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Mopenu napoBoii TypOUHBI, IBUraTelisi BHYTPEHHET'O CrOPaHUsl, PEaKTUBHOTO
JIBUTATEIIS.

Y4eHnueckui HIKCIIePUMEHT, JT1a0opaTOpHbIe PabOTHI

o l3MepeHue ynenbHOU TEIUIOEMKOCTH.
Tema 3. ArperatHble cocTosiHus BemecTBa. Ma3oBbie Mepexoabl
[TapooGpa3zoBanue u koHaeHcanus. Mcmapenue u kunenue. AGCOTIOTHASE U OTHOCUTENIbHAS
BJIKHOCTh BO3/1yXa. HackleHHbIii map. Y ienbHas TensaoTta napooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS.
TBepnoe Teno. Kpucrammmaeckue u amopdusbie Teaa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
XKunkue kpucramisl. CoBpeMeHHbIe MaTepuansl. [1naBienne u kpucramumsanus. Y qeibHas
terwioTa iasneHus. CyOnumanus.
VYpaBHeHHE TEIIOBOTO OalaHca.
TexHu4yeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNUE. TUTPOMETP U IICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTMHU MOJIyYeHUS COBPEMEHHBIX MaTepuasoB, B TOM YHUCIIE
HAaHOMATEpHaJIOB, 1 HAHOTEXHOJIOTHH.
JlemoHCTpanuu

o (CBoJCTBa HACHIIIEHHBIX M1APOB.

o Kunenue npu NOHWKEHHOM JaBJICHUU.
e CrocoObl U3MEPEHUs BIAKHOCTH.



o HalmroneHue HarpeBaHus U MJIaBJI€HUS KPUCTAJUINYECKOTO BELIECTBA.
o JleMOHCTpanus KPUCTAJLIOB.

YdeHn4ecKkuil SKCIIEpUMEHT, TabopaTOpHbIE paboThHI

e lI3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3TyXa.
Pa3nen 4. DjekTpoauHAMHUKA
Tema 1. DnekTpocTaTuKa

OnexTpuzanus Tea. JINeKTpudeckuil 3apsia. J(Ba Buaa anekrpudeckux 3apsanos. [IpoBoaHuky,
JUDJIEKTPUKHU U TIOTYIPOBOAHUKHU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3apsA/a.

B3aumopeiictBue 3apsinoB. 3akoH KynoHa. To4euHbIi 3JIeKTpUYECKU 3apsia.
DnekTpruyeckoe nosie. HarpskeHHOCTh 2JIeKTpUUecKoro moJjs. [IpuHimn cyneprno3unmuu
AJIEKTPUYECKUX MoJied. JIMHUKU HAnpsSKEHHOCTH JIEKTPUYECKOTO MOJIA.

Pa6oTa cun QJICKTPOCTATHUYCCKOI'O I10JIA. HOTGHI_[I/IaJ'I. Pasznocth IIOTCHIUAJIIOB. HpOBOI[HI/IKI/I
W JUIJICKTPHUKU B SJICKTPOCTATUUCCKOM II0JIC. I[I/IBJIGKTPI/I‘-IGCKBJI IMPOHUIACMOCTD.

3HeKTp0€MKOCTB. KOHI[GHCEITOP. SHCKTpoeMKOCTB IIJIOCKOI'O KOHACHCATOPA. BHCPFI/IH
3apsKCHHOI'O KOHACHCATOpPA.

TexHn4ecKue ycTpoiCcTBa U IPAKTUYECKOE IPUMEHEHUE. AIEKTPOCKOII, dJIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aLIUTa, 3a3€MJIEHUE JIEKTPOIPHOOPOB, KOHIEHCATOP, KOMMUPOBAIbHBII
anmapar, CTpyMHBIN PUHTED.

JleMoHCTpanuu

e VYCTPOWCTBO U MPUHUUII ACHUCTBUSA dJIEKTPOMETPA.

o B3sauMozeicTBre HadIEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE I0JIE 3APSKEHHBIX TEJ.

o [IpOBOJIHHKH B 2JIEKTPOCTATUYECKOM IIOJIE.

e DJEKTPOCTaTUYECKAs 3alUTA.

o JIMDIJIEKTPUKH B IIEKTPOCTATHYECKOM II0JIE.

e 3aBHCHMOCTb 2JIEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPA OT IUIOIIAAH TIACTHH,
paccTOsIHUSA MEKy HUMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

YdeHnueckuil SKCIIepUMEHT, TabopaTOpHbIE pabOThI
o l3MepeHHe 2IEKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIH dJIeKTpUYecKuii TOK. TOKH B pa3IMyHbIX cpeaax

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. MICTOUHMKM TOKa.
Cuia Toka. [TocToOSIHHBIH TOK.

Hanpsokenune. 3akon Oma 1151 yyacTka LeTH.



DIIEKTPUYECKOE COMPOTUBIICHUE. Y JEITbHOE COIPOTUBIIEHUE BenecTBa. [locnenoBarensHoe,
napajuieJIbHOE, CMEIIAHHOE COSTMHEHUE TTPOBOTHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxxoyns—JIeHia. MOIIHOCTh 3NIEKTPHUYECKOTO TOKA.

DNEeKTpOoABUKYILAsA CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa 11t
MOJTHOM (3aMKHYTOM) 3JIeKTpUIecKoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAsl TPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! U MPUMECHAs IPOBOJUMOCTD MOJIyIPOBOIHUKOB. CBOMCTBA
p—n-nepexona. [lomynpoBoAHUKOBBIE TPUOOPBHI.

9HeKTpI/I‘leCKI/Iﬁ TOK B paCTBOpax M pacilyiaBax 3JICKTPOJIMUTOB. BJICKTpOJ'II/ITI/I‘IeCKaH
JUucconuanus. 3JI€KTpOJII/I3.

DnexTpuueckuid Tok B razax. CaMoCTOSATENbHbIN U HECAMOCTOSTENbHBIN pa3psaa. MosHus.
[Tna3zma.

TexHu4eckue ycTpoiucTBa U NPaKTUYECKOe IPUMEHEHUE. aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKHU TOKA, 3JIEKTPOHArpeBaTelIbHbIE IPUOOPHI, 3JIE€KTPOOCBETUTENbHbIE TPUOOPBHI,
TEPMOMETP CONPOTUBIICHHUS, BAKyYMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
II0JIyIIPOBOJHUKOBBIN IMOJ, I'aJIbBaHUKA.

JeMoHCTpanuu

N3mepenue cuiibl TOKa U HaPSHKEHUS.

e 3aBHCHMOCTb CONIPOTUBJICHUSI IMJIUHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, TUIOIIAN
MIONIEPEYHOI0 CEYEHUS U MaTepHuana.

o (CMemaHHOE COEMHEHNE TPOBOJHUKOB.

o [IpsMoe uzMepeHune MeKTPOABHKYIIEN cHilbl. KOpOTKOE 3aMbIKaHue
raJbBaHUYECKOIO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

e 3aBHCHMOCTb COIPOTUBJICHUSI METAJIIOB OT TEMIIEPATYPHI.

e IIpoBOIMMOCTB 3IEKTPOIUTOB.

o HckpoBo# paspsa v IPOBOAMMOCTG BO3AYXa.

e  OnHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

YdeHnueckuil SKCIIepUMEHT, TabopaTopHbIE pabOThI
o l3ydeHune cMEMIaHHOTO COEANHEHUSI PE3UCTOPOB.
o lI3MepeHue aMeKTpOABIKYILEN CHUIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COINPOTHBIICHUS.

o HabGmoaenue amexkTpoausa.

MexnpeamMeTrHblie CBA3U



Nzyuenue kypca ¢puzuku 6a3oBoro ypoHs B 10-M kitacce oCymecTBIseTCs C y4eTOM
COACPIKATCIIbHBIX MCKIIPECAMCTHBIX CBSI3EH C KypcaMn MaTCMAaTHUKHU, 6I/IOHOI‘I/II/I, XUMHUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHATHS, CBSI3aHHBIE C U3YYCHHEM METOJIOB HAyYHOT'O ITO3HAHMS. SBJICHHUE,
Hay4dHBIA (PakT, runoresa, (u3nuecKas BeIUYUHA, 3aKOH, TCOPHsl, HA0JII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPCHHE.

MaremMaTHKa: peleHre CuCTeMbl ypaBHEHHH, TuHeitHas QyHKIus, napabona, runepooia, ux
rpaduKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIUH: CHHYC, KOCHHYC, TAHTCHC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO, BEKTOPHI M MX MPOEKIIUU Ha OCH KOOPJMHAT,
CIIOKEHUE BEKTOPOB.

buonorus: mexanudeckoe ABMKEHHUE B KUBOU npupoae, Auddysusi, ocMoc, TeriooOMeH
YKMBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIaUYH, TEINIOBOE PABHOBECHE), DIICKTPHUCCKHUC SIBIICHHSI
B KUBOM TIPUPOJIE.

Xumus. AUCKPETHOC CTPOCHHUC BCIICCTBA, CTPOCHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIsIpHasa Macca, TCIJIOBBIC CBOMCTBaA TBECPABIX TECII, )KI/II[KOCTeﬁ H Ia30B, 3JICKTPHYCCKUC
CBOMCTBa MCTAJJIOB, 3JICKTPOJIUTHYCCKAA AUCCOIMUAlIUs, IaJIbBaAHHUKA.

I'eorpa¢us: B1axXHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnosorus: npeoOpa3oBaHue JBUKEHHUM ¢ UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHHKE, MOIIMITHUKH, UCTIOJIb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCca B TEXHUKE (pakera,
BOJIOMET U JIp.), ABUraTe)Ib BHYTPEHHETrO CrOpaHusi, IapoBasi TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJIYUYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM
4HCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, JIEKTPOCTaTUYECKasl 3aIllUTa, 3a3eMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII PUHTED, JIEKTPOHArpeBaTelIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kiaace

Pazjnen 4. DaekTpoanHaMunka

Tema 3. MaruuTHoe moJie. DJIeKTPOMATHUTHAS HHAYKIHS

ITocTosiHHBIE MarHUTHI. B3anMopaelicTBHE OCTOSHHBIX MarHUTOB. MaruutHoe noje. Bektop
MarHuTHOM MHAYKIUU. [ [puHIMI Cynieprno3niuy MarHuTHBIX MOJe. JINHNM MarHuTHON
nHAyKuu. KapTuHa TuHUI MarHUTHOW MHAYKIMHU 0JI TOCTOSIHHBIX MarHuTOB.
MarauTtHoe nose NpoBOAHMKA ¢ TOKOM. KapTuHa JIMHUI MHAYKIMNA MarHUTHOTO TOJIS
JUIMHHOTO MPSMOT0 IPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOIHMKA, KATYIIKH C TOKOM.
OmnsIT Opcrena. BzanmoaelicTBre MPOBOJHUKOB C TOKOM.

Cuna AMHCpa, €C MOAYJIb U HAIIPABJICHUC.

Cuna Jlopennia, ee MoIysIh ¥ HampasJyieHue. [[BikeHHe 3apsyKeHHOM YaCTHUITBI B OJTHOPOTHOM
MarHuTHOM Tofie. PaGota cuisl Jlopena.



SIBrieHME NEKTPOMAarHUTHOM MHAYKIHUH. [IOTOK BEeKTOpa MarHUTHOW MHIYKITUH.
DneKTpOoABMKYLIasl CUJIa UHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papazes.

BuxpeBoe anekrpudeckoe mosie. NEKTPOABIKYIAs Crjla UHIYKIIUU B IIPOBOJIHUKE,
JABIDKYIIEMCS IIOCTYIIATEIbHO B OJHOPOJHOM MarHUTHOM II0JI€.

IIpaBuio JleHna.

NHnykTUBHOCTD. SIBIEHUE CAMOMHAYKIIMU. DICKTPOIBIKYIIAS CUIa CAMOUHIYKIIHH.
3Hepr1/1;1 MArauMTHOI'O ITOJIA KaTyIIKH C TOKOM.

DNeKTpOMarHuTHOE TOoJIe.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYCCKOC IPUMEHECHUEC. IIOCTOSIHHBIC MAarHUThI,
QJICKTPOMArdHMThI, 3JICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, MHAYKIIUOHHAA
I1CYb.

JlemoHcTpamuu

e OmbIT Opcrena.

e OTKIJIOHEHHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

e JIuHMM MHIYKUMH MAarHUTHOTO MOJIA.

o B3saumogeiicTBue AByX MPOBOJIHUKOB C TOKOM.

e Cuna Amnepa.

o JlewictBue cunbl JIopeHI1a HA MOHBI AIIEKTPOIUTA.

o SBieHME IIEKTPOMArHUTHOW UHAYKIWH.

o [lIpaBuno JleHua.

e 3aBUCHUMOCTbH AIEKTPOJABIKYIIECH CHIIBI MHAYKIIUH OT CKOPOCTH U3MEHEHHUS
MarHuTHOTO TTOTOKA.

e SIBIEHHME CAMOWHIYKIIUH.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e l3ydeHue MarHUTHOIO MOJISI KaTyHIKU C TOKOM.

e lccnenoBanue AecTBHSI MOCTOSSHHOIO MarHWTa Ha paMKy C TOKOM.

o HccnenoBanue siBI€HUS 3JIEKTPOMArHUTHON MHAYKIIHH.
Pa3gen 5. Kosie6anusi M BOJTHBI
Tema 1. Mexannuyeckue U 3J1eKTPOMATHUTHBIE KOJIeOaAHUS
Konebarenpnas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ['apMoHYecKre
konebanus. [lepuoy, yacrora, amrinryaa u ¢gasza konebanuid. [IpyKuHHBII MasTHUK.
MatemaTuueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kosiebanuil. [IpeBpaiienue snepruu

IIprU TapMOHUYCCKUX KOJICOaHUSX.

KonebarenbHbIit KOHTYP. CBO6OZ[HBI€ SJICKTPOMArHUTHBIC KoJIcOaHUS B nacaJbHOM
KoJe0aTeIbHOM KOHTYPC. Amnanorus MCKIAY MCXaHUYCCKUMH U DJICKTPOMAariuTHBIMHU



kosebanusiMu. @opmysa ToMcoHa. 3aKOH COXpaHEHUS YHEPTUU B UJICATHHOM
K0J1e0aTeIbHOM KOHTYpE.

[Ipencrasienne o 3aTyxaronmx KojaeOaHusIX. BeIHYKICHHBIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX/1€eHHBIE 3I€KTPOMarHUTHbIE KOJIeOaHNU .

Ilepemennsblit Tok. CUHYyCOUJAJIbHBIN IEpEMEHHBINA TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYJHOE ¥ IEHCTBYIOLICE 3HAYEHUE CUJIBI TOKA U HAIIPSYKECHUS.

Tpanchopmarop. IIponsBoacTso, nepenada u noTpedIeHUE dIEKTPUUECKOM SHEPTUH.
DKOJIOTMYECKHE PUCKU IIPU ITPOU3BOJICTBE 3IEKTposHepruu. KynpTypa ucnonab3oBaHus
3JIEKTPOIHEPIUU B OBCEAHEBHOM KU3HHU.

TexHuueckue YCTpOﬁCTBa M IIPAKTHUYICCKOC IPUMECHECHUE! SHGKTpI/I‘IeCKI/Iﬁ 3BOHOK, I'CHCPATOp
MNEPEMECHHOTI'O TOKA, JIMHUU JJICKTPpOIICpEaaiu.

JlemoHcTpamuu

o UccrenoBanue napamMeTpoB KoJaeOaTenbHOM CUCTEMbI (TPYKUHHBINA HIIH
MaTeMaTUYCCKUI MAsITHUK).

o HaOmtonenue 3aTyxaromux KoJieOaHmii.

e lccnenoBaHue CBOMCTB BBIHYK/IEHHBIX KOJIEOaHUI.

o Habmronenue pe3onanca.

o CB0OOIHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUSI.

o OcuutorpaMmbl (3aBUCUMOCTH CHITBI TOKA M HAMIPSDKEHHS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

o Pe3onaHc nmpu nocie0oBaTeNbHOM COEIMHEHUH PE3UCTOPa, KaTyIIKN

WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JeKTpoIepeayu.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIe pabOThI

e lccnenoBaHue 3aBUCUMOCTH MEpUO/ia MaNbIX KOJeOaHU Ipy3a Ha HUTU OT JUIMHBI
HUTH U Macchl Irpy3a.

e HccnenoBanue nepeMEeHHOro TOKA B LEMH U3 MOCIE0BATEIBHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U PE3UCTOpa.

Tema 2. MexaHnuyecKkue U 3J1eKTPOMATHUTHbIE BOJIHBI

Mexanndeckre BOJIHBI, yCIOBHs pacnpocTpanenus. [lepuon. CKkopocTs pacrpocTpaHeHHs U
JyinHa BosIHBL. [Tonepeunsie u mpoaonbHble BosIHBL MHTEppepeHnns u nudpaxums
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora Tona. TemOp 3ByKa.

DIIEKTPOMarHUTHBIE BOJHBI. Y CIOBUS U3JIy4EHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTanus BekTopoB E, B, V B anexkrpomaruuTHOi BostHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH: OTpakK€HHeE, MpesioMIIeHne, nospu3anus, rudpaxuus, uareppepennns. CKopocTb
JJIEKTPOMArHUTHBIX BOJIH.



Ikana >neKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.
[TpuHIMIIBI paguoCBsI3u U TenaeBuAeHUs. Paguonokanms.
DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpe/Ibl.

TexHu4yeckue yCTpONUCTBA U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaIbHBIE HHCTPYMEHTHI,
yJIBTPa3BYKOBas JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajap, paIuolpPUEMHHK, TEIECBU30D,
anTeHHa, Tenedon, CBU-mneus.

JlemoHCTpanuu

e (OOpa3oBaHue U pacCIpPOCTPaHEHUE MOMEPEYHBIX U MPOJOJIbHBIX BOJIH.

o Kounebumomeecs Teo Kak HCTOYHUK 3BYKa.

o HaOmntonenue oTpaxeHUs U MPEIOMICHHUSI MEXaHMUECKUX BOJIH.

e Habmtonenue naTepdepeHny u nudpakium MEXaHUIECKUX BOJTH.

e 3BYKOBOH pE30HAHC.

o Habmonenne cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYJOU ¥ YaCTOTON
KoJie0aHui.

o HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHE,
nossipu3anus, nudpakuus, THTephepeHIus.

Tema 3. OnTuka

I'eomeTpuueckas ontuka. [IpsMonnHetHOE pacIpOCTPaHEHUE CBETA B OAHOPOIHOM CpeIe.
JIyu cBeta. ToueuyHblil HCTOYHUK CBETA.

OTtpakeHue cBeta. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne H300pakeHUH B INIOCKOM
3epKaie.

[Ipenomiienue cBeTa. 3aKOHBI IPETOMIIEHUS CBETa. AOCOIIOTHBIN MMOKa3aTeab MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblil yroy noaHoro BHyTPEHHETO OTPaKeHHUS.

Hucnepcus ceera. CrnoxxHbIN cocTaB Oenoro ceera. L[BeT.

Cobuparoiye 1 paccenBaromye J1MH3bl. ToHKas TuH3a. @OKYCHOE pacCTOSHUE U ONTHYECKast
cuJ1a TOHKOM JuH3BL. [TocTpoeHne n3o0paxeHuiit B COOUPAIOIINX U PaCCEUBAIOIIUX THH3AX.
®opmyJia TOHKOH JUH3bI. Y BEIMYEHUE, JaBAEMOE JTMH30M.

[Ipenensr nPUMEHUMOCTH T€OMETPUIECKON ONTHKHU.

BomnnoBas ontuka. MaTepdepenins cBera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B HHTEP(HEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpaxius ceera. Judpakinonnas pemerka. Y caoBrue HaOI01eHUs IITaBHbIX MAKCUMYMOB
MIpY NMaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha U (PPAKIIMOHHYIO PEIIETKY.

[Tonsgpuzanus ceera.



TexHuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: 0UKH, JIyma, ¢poToanmnapar,
MPOSKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS
pelieTka, moJspou/I.

JeMoHcTpaunmn

o IIpsMonuHENWHOE pacpOCTpaHEHUE, OTPAKEHUE U MPEIIOMIICHHE CBETA.
Onrtruueckue mpuoopHI.

o TlonmHOe BHyTpeHHEe oTpakeHnue. Mojelb CBETOBO/IA.

e HccnenoBanue CBOMCTB M300payKCHHM B JIMH3AX.

e Mojaenu MEUKpPOCKOIIA, TEJIECKONA.

o HabGmronenue untepdepeHImu ceera.

o Habmronenue nudpakium cBera.

o HaOmroneHue aucnepcun cBeTa.

e [lonmyueHue criekTpa ¢ IMOMOIIBIO PU3MEI.

o [lonmyueHue crekTpa ¢ MOMOIIBIO TU(HPAKIIMOHHON PEIIeTKH.

o Habmonenne noisipu3aniu cBeTa.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e lI3MepeHue nmokasareis NpeIoMIIEHHsSI CTEKIIA.

o MHccnenoBanue cBOMCTB M300pakeHUH B IMH3AX.

o HaOmntonenue qucnepcuu cBeTa.
Pa3nen 6. OcHOBBI cIeHAJILHOM TEOPHUU OTHOCUTEIbHOCTH
I'paHuIbl MPUMEHMMOCTH KJIACCUYECKOM MeXaHUKU. [locTynnaTel crienuanbHON TEOPUH
OTHOCHUTEJIbHOCTH: HHBAPHUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IPUHIIMII
OTHOCHUTENIbHOCTH DUHILTEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/IECHHE BPEMEHHU U COKPAILlEHUE JITTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJIbCOM PENTUBUCTCKOMN YaCTHUIbl. DHEPTUs MOKOSI.
Pa3gen 7. KBantoBasi pusuka

Tema 1. DjieMeHTHbI KBAHTOBOM ONTHKH

®oronsl. Dopmyna [Inanka cBs3u 3Heprun (HOTOHA C €r0 YACTOTOW. DHEPTHS U UMITYIIbC
dbotoHa.

OtkpeiTue u uccnegosanue Gorordpdexra. Onpitel A. I'. Cronerosa. 3akoHsl poTodddekra.
VYpasuenue DitHmteitHa 11 poroaddexra. «Kpacnas rpanuna» ¢portosddekra.

Hasnenne cBera. OnwiTel [1.H. JIeGenena.

XnMHuyeckoe NeHCTBHE CBETA.



TexHHUecKue yCTpONCTBA M MPAKTHYECKOE IIPUMEHEHHUE.: OTOITEMEHT, (POTOAATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

JlemoHCTpanuu

e Doto3(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

e HccnenoBanue 3akoHOB BHeNIHETO hoToddhdekTa.

e Cseronuon.

o Conneynas Garapes.
Tema 2. CTpoenue aToma
Monens aroma Tomcona. OnbiTel Pesepdopaa o paccestauro o -gactuil. [Litanerapras
Mozenb atroma. [loctynatsl bopa. M3nyuenue u nornomuieHue GOTOHOB MPU MEPEXoje aToma
C OJTHOTO YpOBHS PHEPrUM Ha Apyroi. Buasl cnektpoB. CriekTp ypoBHEW SHEPrUM aTomMa
BOJOpOAA.
BomHoBeie cBoiicTBa yactull,. BosHbl ne bpoiinsa. KopmycKyisspHO-BOJIHOBOM Ayaau3M.

CrHoHTaHHoOE U BBIHYKACHHOC U3JIYUYCHUC.

TexHru4ecKue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE. CIIEKTPAJIbHbIN aHAIA3
(ciektpocko), a3ep, KBAaHTOBBIH KOMIIBIOTEP.

JlemoHCTpanuu
e Mopuens onbita Pesepdopra.
o Omnpeznenenne AIMHBI BOJIHBI JIa3epa.
o HaOmtonenue nuHeN4aThIX CIEKTPOB U3ITyUEHUS.
o Jlazep.
Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI
o HaOmtonenue nuHeiuaToro crekrpa.
Tema 3. AToMHOe s1APO
OKCIIEpUMEHTHI, JOKA3BIBAIOIINE CII0KHOCTh CTPOECHMUS siipa. OTKpPBITHE PalNOaKTUBHOCTH.
OmneiTel Pe3epdopaa mo onpenenennio coctaBa paauoakTUBHOTO u3inyueHus. CBoiicTBa

aﬂb(ba-, 6CTa-, raMma-us3JIyudCHUs. Bausnue PaaAnOaKTUBHOCTH HA JKUBBIC OPTraHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. Hykiionnas monens siipa ['elizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uncio sapa. U30Tomsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nydyenue. 3aKoH
PaguOAKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegekT macchl sapa.

AnepHsle peakunu. Jlenenre u CUHTE3 SIED.



Anepusiii peaktop. TepmosiaepHblii cuuTe3. [IpodaeMbl 1 MEPCIIEKTUBHI SACPHON
SHEPTEeTUKHU. DKOJOTUUECKHUE ACTICKTHI SIEPHOM SHEPTEeTUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
Mertobl HaOIIOACHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHULL.
®dyHnaMeHTanbHbIE B3auMoAeHcTBUSA. EqMHCTBO (hr3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpONUCTBA U MIPAKTUUECKOE IPUMEHEHHE: T03UMETp, kKamepa Buiibcona,
SICPHBINA PeaKkTop, aTOMHasi bomoa.

JeMoHcTpaunun

o CYeT4YMK HOHU3UPYIOUIUX YACTHII.
YueHn4YecKnit SKCIIEPUMEHT, J1ab0paTOpHbIE paOOTHI

o MHccnenoBanue TpexoB yacTuil (1o roToBbIM (poTorpadusm).
Pa3gen 8. DjieMeHTHI aCTPOHOMHH U aCTPOPU3MKHU
Ortansl pa3BUTHS acTpoHOMUH. [IpHKIIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMHH.
Bupn 3Be3nHoro He6a. Co3Be3ius, ApKue 3BE3/1bl, IUIAHETHI, UX BUANMOE JIBUKECHHE.
ConHeyHas cuctema.
Connue. ConHeuHast akTHBHOCTB. McTounuk sHeprun CoiHIa 1 3Be37. 3BE3/IbI, HX
OCHOBHBIE XapaKTEPUCTHKH. [larpaMma «CreKTpaIbHBIA KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIABHOW TIOCJIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTBY IS 3BE3/1 TJIABHOU
nocieaoBaTenbHOCTH. BHYTpeHHee cTpoeHne 3Be31. COBpeMEHHBIE TIPE/ICTABICHUS O

MPOUCXOKIACHUHN U 3BOJIFOITUN COJ'IHHa " 3BC3/I. OTaIbl JKU3HU 3BC3 .

Mneunsiii [TyTs — Hama [Manaktuka. [Tonoxxenue n nqmxenne Comnna B [Namaktuke. Tumst
rajgakTvk. PaguoramakTuku u KkBazapbl. YepHbIE AbIPHI B SAPAX FalaKTUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usimydeHue.

MacmtaGHast cTpykTypa Beenennoil. Meraranaktuka.

Heperennsie npo0i1eMbl aCTPOHOMUH.

VYdenuueckue HaOII0ICHUS

Habmtoienust HEeBOOPYKEHHBIM I'J1a30M C MCIIOIb30BAaHHEM KOMITbIOTEPHBIX MPUIIOKEHUH NI

OTIpeJIeJIEHUs TTOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3AU
CeBepHoOro nosymapus u sipkue 3Be3/1bl.



Hab6monenus B reneckon Jlynsl, manet, Maedroro [lyTu.
Oo6o0maromnee NnoBTOpeHne

Ponb pusuky u acTpOHOMUHN B IKOHOMUYECKON, TEXHOJIOTUIECKOM, COIMATTLHOM U ATHYECKOMN
cdepax neqareabHOCTH YeIOBEeKa, pOJib U MECTO (PM3UKHU M ACTPOHOMHH B COBPEMEHHOMN
HAY4YHOH KapTUHE MUPA, pOJIb GU3NIECKOI TeopuH B (HOPMUPOBAHUH MIPEJCTABICHUN O
¢bu3nyecKoil KapTUHe MUPa, MECTO (GU3MUYECKOI KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHBIX IIPEJCTaBICHUM O IIPUPOJIE.

MemnpeuMeTHHe CBSA3H

Nzyyenne kypca pusuku 6a3oBoro ypoBHs B 11-M kjacce oCyIIecTBISETCS C YUYETOM
COJIEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMHl MaTeMaTUKH, OMOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

MeXIpeIMETHBIC TIOHSATHS, CBSI3aHHBIC C 3yYCHHEM METOJ/IOB HAYYHOTO MTO3HAHUS: SBJICHHUE,
Hay4JHBIA (akT, runore3a, (u3nuecKas BeJIMYUHA, 3aKOH, TCOPHsI, HAOJII0ICHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJICIIb, H3MEPEHHUE.

MareMaTHKa: pelieHle CUCTEMbl YpaBHEHHUH, TpPUrOHOMeTprudeckue QyHKIUU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIAECTBO, BEKTOPBI U UX
IIPOEKIUH Ha OCU KOOPJMHAT, CJI0XKEHHUE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTApHBIX (DYHKIUI,
MPU3HAKH TOJI00US TPEYTOIBHUKOB, ONPEeNICHHE TUIOIIAAN TUIOCKUX (GUTyp U o0beMa Tedl.

buonorus: snexTpudeckue SBICHUS B )KUBOM MpUpoJe, KosebaTeabHble JBUKEHUS B )KUBOM
IIPUPO/JIE, ONITHYECKUE SIBJICHUS B )KUBOW IPUPOJE, NEUCTBUE paUallN HA KUBBIE
OpraHU3MBl.

XHMUS: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAst CTPYKTYpa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOMN PEIIeTKH, CIIEKTPaIbHbIN aHaJIu3.

['eorpadusi: MaruuTHBIE TOIOCA 3€MITH, 3aJI€KH MATHUTHBIX Py, POTOChEMKA 3eMHOM
MMOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSICEHUI.

TexHoIO0TUS. THHUHN QJICKTpOINCpCaauu, recaepaTop nNEPEMEHHOro TOKa, 3JICKTPOABUTATECIIb,

MHAYKIUOHHAS 11e4b, pajap, paAMONpUEMHHUK, TEJIEeBU30D, aHTeHHa, TenedoH, CBU-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEYHas Oarapest.

Temarnuyeckoe mIaHUPOBaHME

«r
10-i kiace
Ne HanmenoBanu | KonnyecTBo yacoB
11/_ € pa3zieyioB U DuexkTponnbie (1iudpoBbIe)
TeM Beer | Kontposibbl | [IpaKTHYECKH | oGpasoBaTebHbIe pecypebl
" | nporpammer | © e paGoThbI e pa6oTbl




Paznen 1. PUBUKA U METO/AbI HAYYHOI'O ITIO3HAHUA

dusuka u Bubmuorexa PTUC «Most
1.1 |MeTomer 5 mkosa» — lesson.academy-
" | Hay4HOTO content.myschool.edu.ru/03/1
IMO3HAHUSA 0
Uroro mo pazneny 2

Pasznen 2.MEXAHUKA

Poccuiickas snexkTpoHHast

2.1 | Kunemartuka 5 IkoJsa —
resh.edu.ru/subject/28/10/
2.2 | Junamuka 7 <..>
3aKoHBI
2.3 | coxpaHEeHUS B 6 <..>
MEXaHHUKE
Wroro mo pazneny 18

Pazgen 3SMOJIEKYJIAPHASA ®U3UKA U TEPMOJNHAMUKA

3.1

OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOPUH

3.2

OCHOBBI
TEPMOTMHAMUK
u

10

3.3

ArperarHble
COCTOSIHUSI
BElIEeCTBA.
®da3oBbIe
MIepexX0/ibl

Hroro no pazneny

24

Pazgen 4. 3JIEKTPOAUHAMUKA

4.1

DNEeKTpOCTaTHK
a

10

4.2

ITocTostHABIM
AIEKTPUYECKHUI
TOK. TOKHM B
Pa3IMYHBIX
cpenax

12

Hroro no pazneny

22

[ToBTOpenue

OBLLEE

68




KOJIMYECTBO

YACOB I1O
I[MPOT'PAMME
11-m KJaacce
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne | HaumeHnoBaHme
| (undposbie)
T | PAINCIOB W TEM | Beer | KonTpoubnbl | [IpakTHueck | ofpazosaTensubie
I | MporpaMMbI 0 e padoThI ne padoThI pecypebt
Paznen 1.9JIEKTPOJUHAMUKA
MArHITHOE Ol bubnunorexa ®I'UC «Mos
' mkoja» — lesson.academy-
1.1 | OnekrpomarnutH | 11 1 3
content.myschool.edu.ru/03/
ast UHAYKIHS 11
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
Mexanuueckue u Poccuiickas anexkrpoHHas
2.1 | pmeKTpOMarHuTH 9 1 IIKOJIa —
bI€ KOJICOaHuUs resh.edu.ru/subject/28/11/
MexaHuueckue u
2.2 | BNIEeKTPOMAarHuTH 5 1 <.>
BIC BOJTHBI
2.3 | Ontuka 10 3 <..>
Hroro no pazneny 24

Pa3zaen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
OcHOBBI

3 1 | cHenHanbHOM 4 1 < >
TeOpUn
OTHOCUTEIIBHOCTH

Hroro no pazneny 4

Pa3znen 4 KBAHTOBASI ®U3UKA
DJIEeMEHTHI

4.1 | KBaHTOBOIA 6 <..>
OTITHKHU

4.2 | Ctpoenue aroma 4 <..>

4.3 | AToMHOE s111po 5 <.>

Hroro mo pazaeny 15




Pasznen 5.9JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3ZUKHU

DJIEMEHTHI

5.1 | actpoHoMuu 1 7 1 <.>
acTpou3uKu

Hroro no pazneny 7

Paznen 6.0BOBIIAIOIIEE IIOBTOPEHUE

6.1 OO06o06maroee 4 < >
MTOBTOPCHHE

Hroro mo pasneny 4

[ToBTOpEHME 3 <..>

OBIIEE

KOJIMYECTBO

YACOB IIO 68 4 !

ITPOI'PAMME




