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IHosicHUTEABbHAA 3aAIIMCKA

Pabouas nmporpamma mo (pu3uke Ha YPOBEHb CpPEIHEro 00IIero 00pa3oBaHUs JIs
obyyvaronuxcst 10-11-x kimaccoB YOV «Akanemus» pazpaboTaHa B COOTBETCTBUU 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 GeaepaibHOro
rOCyJJapCTBEHHOT'O 00pa30BaTeIbHOIO CTaHAApTa CPEeHEro o0Iero 00pa3oBaHusmy;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yTBepxkacHuu heaeparbHON
00pa3oBaTenbHON MIPOTrpaMMBbl CPETHETO 00I1IEer0 00pa30BaHUM;

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxkaenuu [lopsaka
OpraHu3allK U OCYIIECTBICHHS 00pa30BaTEIbHON NESTETLHOCTH 110 OCHOBHBIM
00111€00pa30BaTEIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM ITPOrPaMMaM
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHusy;

e KOHIIEMIIMY TPenoaBanus yueOHoro npenamera «Dusnkay,

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTAHMSI U O0YUYCHHS, OTABIXA U O3J]OPOBIICHHS JCTEH ¥ MOJIOJICKI,
YTBEP>KJICHHBIX TOCTAHOBJICHHUEM IJIaBHOTO caHUuTapHOro 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 YelloBeKa (haKTOPOB CPeIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IJIaHa CPpeIHEro 00IIero o0pa3oBaHus, YTBEPKACHHOTO npukazom YOY
«Axagemusi» ot 29.08.2024 Ne 130 «O BHeCEHUU U3MEHEHHUI B OCHOBHYIO
00pa3zoBaTeNbHYI0 MPOrpPaMMy CPEIHETO OOIIEro 00pa30BaHUs Y,

e (enepanbHOI paboueit mporpamMmsl o yueOHoMy mpenmMeTy «Du3uka» 6a30Boro
YPOBHSI.

Pabouas nporpamma opreHTHpOBaHa Ha LI€€BbIE TPUOPUTETHI, CHOPMYITHPOBAHHbBIE B
¢benepanbHO pabodei mporpaMMe BOCIIUTaHUS U B pabouelt mporpamme Bocniutanus YOY
«AxkageMus.

[Tporpamma o pu3uke 6a30BOr0 ypOBHS HA YPOBHE CpeIHEro o0Iero o0pa3oBaHus
pa3paboTaHa Ha OCHOBE TTOJIOKEHUN U TPEOOBAHMI K Pe3yJIbTaTaM OCBOEHUS OCHOBHOM
oOpa3zoBaTensHOI nmporpammel, mpeactaBieHHbX B @PI'OC COO, a Takxke ¢ y4eToM
(benepabHON pabouelt TporpaMMbl BOCTIUTAHUS M KOHIIETIIUN TTPENOIaBaHus yueOHOTO
npenMera «Puznka» B 00pa3zoBaTeNbHbIX opranm3amnusax Poccuiickoit deneparumy,
peanu3yIoNnrX OCHOBHBIE 00pa30BaTebHBIE TPOTPAMMBI.

ConeprkaHue TporpamMMEI 1o (pU3MKE HAMTPABICHO Ha (POPMUPOBAHKE €CTECTBEHHO-HAYIHOM
KapTuHbI Mupa oOyuatomuxcs 10-11 knaccoB npu 00ydeHnu ux Gpusuke Ha 6a30BOM ypOBHE
Ha OCHOBE CUCTEMHO-/I€ATEIbBHOCTHOrO Io1xoAa. IIporpaMma no gpusuke COOTBETCTBYET
tpeboBanusM ®I'OC COO K mIaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U METapeAMETHBIM
pe3yabTaTaM O0YYEHHs, a TAKXKE YIUTHIBAET HEOOXOIMMOCTh PeaTH3aIlii MEXKITPEIMETHBIX
CBsI3el (PM3UKHU C €CTECTBEHHO-HAYYHBIMU yUeOHBIMU IIpeaMeTaMu. B Hell onpenensioTcs
OCHOBHBIE LI€JIM U3y4eHUsl (PU3MKH Ha YPOBHE CPEIHEro 00Iero oopa3oBaHusl, INIAHUPYEMBbIE



pe3yJbTaThl OCBOCHUS Kypca PU3HMKH: JIHYHOCTHBIC, METAPEIMETHBIC, TPeAMETHbIC (Ha
0a30BOM ypOBHE).

[TporpamMma o pu3uke BKIIFOYAET:

e IUIAaHUPYEMBbIE PE3yJIbTAaThl OCBOCHUS Kypca (pU3uku Ha 6a30BOM ypOBHE, B TOM
YHCIie TIPEMETHBIE Pe3yIIbTaThI IO TOJaM O0YUYCHHUS,
e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHusl.

®du3uka Kak Hayka 0 HanboJiee O0IIKX 3aKOHAX MPUPO/IbI, BHICTYIIAs B KAUeCTBE YU4EOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HaHUI 00 OKpYy’Karoliem
mupe. LIkoapHBINA Kypc PU3NKH — CHCTEMOOOPA3YIOLIHIA 17151 €CTECTBEHHO-HAYyYHbIX
Y4eOHBIX IPEMETOB, MTOCKOIBKY (PU3NYECKHE 3aKOHBI JIS)KAT B OCHOBE IIPOIIECCOB U
SIBJIGHUH, N3y4aeMbIX XUMUEH, Ouonoruei, puznueckoit reorpadueit 1 aCTpOHOMHUEH.
Hcnonp3oBanne 1 akTUBHOE IPUMEHEHHE (PU3UUECKUX 3HAHUI ONpEeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TTOJTyYeHHS HOBBIX MaTEpPHAJIOB C 33JaHHBIMU CBOWCTBAMH U Ap. M3ydyenue Gusnuku
BHOCHUT OCHOBHOM BKJIaJ] B JOPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI MUPa
oOyyaromuxcs, B OPMHPOBAHNE YMEHHI MPUMEHATh HAyYHBIH METOJ TO3HAHUS TIPU
BBITIOJTHEHUH UMH Y4€OHBIX HCCIEIOBAHUN.

B ocHOBY Kypca GU3UKH 151 ypOBHS CPETHETO 00IIeTro 00pa3oBaHus TOJI0XKEH Pl HIICH,
KOTOpBIE MO’KHO pacCMaTPHUBATh KaK MPHUHIIUIIBI €70 TOCTPOCHHUS.

Wnes nenoctHoctu. B cooTBeTCTBUM € HEN KypC SIBJISETCS JOTMUECKHU 3aBEPLICHHBIM, OH
COZEPKUT MaTepuall U3 BCeX Pa3esoB (PU3UKH, BKIFOUAET BONPOCHI KaK KIIACCHYECKOH, TaK
U COBPEMEHHON (PU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUM ¢ Hell MaTepuall Kypca pU3HKH 00beAMHEH BOKPYT
¢usnueckux Teopuil. Benyuum B Kypce sBisieTcsl popMUpOBaHUE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Wnes rymaautapusanuu. Ee peanusanus mpeanoiaracT uCrojib30BaHue TYMaHUTapHOTO
MoTeHIrana GU3nIecKol HayKu, OCMBICTICHHE CBSI3U Pa3BUTHUS (GU3UKU 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 TEXHOJIOTHICCKUX HpI/IJ'IO)KeHI/Iﬁ HN3YUYCHHBIX Teopnﬁ 1 3aKOHOB.

Wnest sxonorusanuu peannsyercs MocpeACcTBOM BBEACHUS HIEMEHTOB COJEPKAHMS,
MOCBSIIICHHBIX YKOJIOTHUECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbBI C PA3BUTHEM
TEXHUKH ¥ TEXHOJIOTHH, a TAK)Ke 00CYKIEHUS MPOOJIeM parimoOHaAIBHOTO
MIPUPOIONIONB30BAHUS U IKOJIOTUYECKON 0€30MacHOCTH.

Crep)KHEBBIMU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEHETO 0011ero o0pa3oBaHus
SBISIFOTCSL pr3udeckue Teoprn (popMUpoBaHUE MPEACTABICHUN O CTPYKTYPE OCTPOCHHS
(buzmveckoit Teopuu, poiau GyHIAMEHTAITBHBIX 3aKOHOB U MPUHITATIOB B COBPEMEHHBIX
MIPEACTABIICHUAX O IIPUPOLE, TPAaHULIAX IIPUMEHUMOCTH TEOPUH JJI OIIUCAHUS €CTECTBEHHO-
HayYHBIX SIBJICHUH ¥ IPOLIECCOB).



CucTeMHO-eSITeNbHOCTHBIN MOAX0/ B Kypce (pH3MKu peann3yeTcs npek/ie BCero 3a cueT
OpraHU3aIMH SKCIEPUMEHTATIBLHOMN esATeNbHOCTH oOyyJatomuxcs. /s 6a30Boro ypoBHs
Kypca (PU3UKH — 3TO MCIIOIB30BaHNE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCHEPUMEHTOB U Ja00paTOPHBIX pabOT, KOTOPBIE B MpOrpamMme 1o (pusnke 0ObeAHEHBI B
OOIIMI CIIMCOK YUCHUYECKUX MTPAKTHUECKUX padoT. Brlenenue B yka3aHHOM IepevHe
1a00paTOPHBIX PadOT, MPOBOAUMBIX JJIs1 KOHTPOJIS U OLEHKH, OCYIIECTBIIACTCS Y4aCTHUKAMH
00pa3oBaTEeNBLHOrO MPOIEcca NCXOIS U3 0OCOOEHHOCTEH IITAHUPOBAHUS U OCHALLICHUS
kabunera ¢pusuku. [Ipu 3ToM obecrieunBaeTcst OBIaieHUE 00YJAIOUMMUCS YMEHUSIMH
MPOBOANUTH KOCBEHHBIE H3MEPEHUS, UCCIEIOBAHHS 3aBUCMOCTEH (PU3NUECKUX BETMUUH U
MIOCTAHOBKY OIIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaenseTcs pEeIIeHUIO0 PaCUeTHBIX U KaueCTBEHHbIX 3a1a4. [Ipu aTom nst
pacUeTHBIX 3aJ1a4 MPUOPUTETOM SIBJISIOTCS 3a7a4U C SBHO 3aIaHHON (DH3UYCCKON MOJIEIIBIO,
MTO3BOJISIOIINE PUMEHSTh H3YUCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK U UHTErpUpys 3HaHUS U3 PA3HBIX pa3zenoB. /[ KaueCTBEHHbIX 3a7a4
MIPUOPHUTETOM SIBJISIFOTCS 3aJaHMsI HA 00BSICHEHUE MPOTEKaHUS PU3NICCKUX SIBICHUHN U
MIPOLIECCOB B OKPY’KaroleH KU3HH, TpeOyIolIre BIoopa PU3nYecKoil MOAETH TSl CUTYyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu GI'OC COO k maTepuaibHO-TEXHUYECKOMY 00€CIIEUeHUIO
y4e0HOro mporecca 6a30BbIi yPOBEHB Kypca (U3HKH HA YPOBHE CPEIHETO OOIIEro
00pa30BaHMs T0JKEH U3y4aThCs B YCIOBHSIX IPEeIMETHOro kabuHeTa (GU3KUKHU UITU B
YCIIOBUSX HHTETPHPOBAHHOTO KaOWHETA MPEAMETOB €CTECTBCHHO-HAYYHOTO ITUKIIA. B
KaOuHeTe PU3UKU JOIKHO OBITH HEOOX0AMMOE J1abopaTOpHOE 000PYAOBAHUE IS
BBITIOJTHEHUS YKa3aHHBIX B IIPOTPaMMe IO (PU3UKE YICHUUICCKUX MPAKTHICCKUX PaboT u
JIEMOHCTPAIIMOHHOE 000PY0BaHHUE.

JleMOoHCTpalnoHHOE 0060py1oBaHHEe (OPMHUPYETCSI B COOTBETCTBUHU C MIPUHIIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 00ECIIeUnBaeT OCTAaHOBKY MEPEUYHCICHHBIX B IPOrpaMMe
10 (hpU3MKe KIHOUYEBBIX JEMOHCTPALUI IS UCCIIEOBAHUS U3yYaeMbIX SIBICHUH U IIPOIIECCOB,
SMIUPUYECKUX U (PyHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JIaGopatopHoe 000py10BaHKE AJIS YUEHUUECKUX NMPAKTHUECKUX paboT (opMHUpYyeTCs B BUJIE
TEMaTUYECKNX KOMIUIEKTOB U 00ecreunBaeTcs B pacueTe OJJHOr0 KOMILJIEKTa Ha JIByX
oOyyaromuxcs. TeMaTHueckue KOMIUIEKTHI JJAOOPaTOPHOr0 000PYJOBAHUS TOJIKHBI ObITh
ITOCTPOEHBI Ha KOMITJIEKCHOM HCII0JIb30BAHUM aHAJIIOTOBBIX U IIU(POBBIX IPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHiA.

OCHOBHBIMU LEJIAMU U3YUCHUS (1)H31/IKI/I B 06H_[eM 06p330BaHI/II/I SIBJISIFOTCSI .

(dbopmMHpoBaHKE UHTEpECA U CTPEMIICHHUSI 00yYaroIIUXCs K HAYYHOMY H3Y4YEHUIO
MPUPOJIbI, Pa3BUTHE UX MHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE MPEICTABICHUNA O HAYYHOM METO/I€ MO3HAaHUS U (HOpMUPOBAHHE
MCCIIE0BATENBCKOr0 OTHOUIEHUS K OKPYKAIOIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yibTaTa U3y4eHUs: OCHOB
CTpOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopmMHpoBaHUE YMEHHI OOBSCHSTD SBJICHUS C UCIIOIb30BaHUEM (PU3UUECKUX
3HAHUM ¥ HAYYHBIX JJOKA3aTeNIbCTB;

(dbopmMHUpoBaHKE TPEACTABICHUIN O PO GUUKHU AT pa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.



JIoCTIIKEHHE ITHX IIeJIei 00ecrieunBaeTCsl peIICHHEM CIIEAYIONINX 3a/1a4 B IpoIecce
M3ydeHHsI Kypca QU3UKH Ha YPOBHE CPEHEr0 001Iero oopa3oBaHus:

NpUOOpETeHNE CUCTEMbI 3HAaHUK 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUAX, BKIIOYAs MEXaHHUKY, MOJIEKYJISIPHYIO (DU3UKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH,

e (opMupOBaHHE YMEHUN IPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIs1 OOBSICHEHUS
(bU3HYECKUX SIBJICHUW B IPUPOJIC U ISl IPUHATHS IPAKTHYCCKUX PEIICHUH B
MTOBCEHEBHOM KU3HH;

e OCBOGHHE CITIOCOOOB PEIICHHUS PAa3TUYHBIX 33/1a4 C IBHO 33JJaHHOH (pU3HuecKon
MOJIeJIbI0, 3aj1a4, OPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3aHIe PU3NUECKON
MOJIEJIH, aJIEKBaTHOM yCIIOBUSM 33J1a4H;

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

e OBJIAJICHHE METOJAMHU CaMOCTOSTEJIbHOIO INIAHUPOBAHUS U IIPOBEICHUS
(GU3NIeCKUX SKCIIEPUMEHTOB, aHAJM3a U MHTEPIPETauy HHPOPMAIIUH,
OnpeieJIeHUsl JOCTOBEPHOCTH MOJIyYEHHOTO pe3yJIbTaTa,

e CO3J/laHUE YCJIOBHM JUIsl pa3BUTUSI YMEHUM MPOEKTHO-UCCIIEA0BATEIBCKOM,

TBOPYECKOH ESTEIIbHOCTH.

Ha uzydenue ¢pusuku (6a30BbIi ypoBEHb) HAa YPOBHE CPEIHETO 00IIEro 00pa3oBaHus
orBoautcs 136 yacos: B 10-m kinacce — 68 vacos (2 yaca B Heaenmo), B 11-m kitacce — 68
yacoB (2 yaca B HEJIEIIHO).

[Ipennaraemslii B mporpamMme 1o pu3ukKe rnepeueHs J1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS PEKOMEHI0BaHHbBIM, YUUTENb JIeTaeT BIOOP NMPOBEeHUS 1a00paTOpHBIX paboT U
OTIBITOB C yYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yYatoInXCsl.

J11a peanuzanuy mporpaMMbl UCTIONIB3YIOTCS YI€OHUKH, JOMYIIEHHBIE K HCIIOJIb30BAHHIO
MIPU peasi3alii UMEIOINX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHbIX MIPOTpaMM
HaYaJbHOTO 00IIEero, OCHOBHOTO OOIIET0, CPEeTHEr0 O0IIero 00pa3oBaHus OpraHU3aIUsIMHU,

OCYIIECTBISIOMUMH 00pa30BaTEIbHYIO AEATEIHLHOCTD, MPUKa30M MUHIIPOCBEIIEHUS OT
26.06.2025 No 495:

o ®wusuka, 10 kmacc/ Mskumes I'.51., Byxosies b.b., Corckuit H.H. noa penaxiueit
[TapdentneBoit H.A., Akunoneproe o6mectBo «3narenscrBo "Ilpocsemenne”;
o Ousuka, 11 knacc/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. o penaximeit
[TapdentneBoit H.A., Akunonepnoe o6mectso «3narenscro "IIpocsemenne”;

DJeKTpOHHBIE 00pa30BaTeNbHBIE PECYPCHI, AOMYIIEHHBIE K UCTIOJIL30BAHUIO MTPH PEATU3aIN
HMCIOIUX I'OCYJApCTBEHHYIO AKKPCAUTALIUIO O6pa3OBaTeJ'II)HI)IX mporpamMm Ha4ajJlbHOI'O
00111er0, OCHOBHOT'O OOIIET0, CPeAHEro 00I1ero oopazoBaHus MpukazoM MHUHIIPOCBEIIEHUS
ot 23.07.2025 Ne 551: https://foxford.ru/, https://edsoo.ru/, https://www.yaklass.ru/,

https://uchi.ru/

Ii1anupyemsbie pe3yabTaThl 0CBOCHUS
IpPorpaMmbIl


https://foxford.ru/
https://edsoo.ru/
https://www.yaklass.ru/
https://uchi.ru/

OcBoenue yuebHoro npeamera « Pusnka» Ha ypOBHE CPETHETO OOIIEro 00pa3oBaHUs
(6a30BbIi YpOBEHb) JOHKHO O0CCIICUUTh JOCTHKEHUE CIICTYIOIIUX JTMYHOCTHBIX,
MeTarnpeMETHBIX U MPEJAMETHBIX 00pa30BaTe/IbHBIX PE3YIILTATOB.

JINYHOCTHBIE pe3yJabTAaThl

JIMYHOCTHBIE pe3yIbTaThl OCBOEHUS yueOHOro npeamera « Pu3nKa» JOIKHbI OTPAXKaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOUINXCS PyKOBOJICTBOBATHCS CHOPMHUPOBAHHOM
BHYTPEHHEH NO3ULMENH JTMYHOCTH, CUCTEMON LIEHHOCTHBIX OPUEHTALMH, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHUH, COOTBETCTBYIOIIMX TPAJULMOHHBIM LIEHHOCTSIM POCCUHCKOIO
o0111eCTBa, PACHIMPEHHE KU3HEHHOTO OIIbITa U OIBITA AEATEIILHOCTH B IIPOLIECCE PeATU3ALU
OCHOBHBIX HalpaBJI€eHUI BOCIIUTATEIbHOMN 1€ATE€IbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpa:kIaHCKOro BOCIIMTAHMA

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yYaOMIErocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJI€Ha POCCUHUCKOrO O0IIEeCTBA;

MIPUHATHE TPAAUIIMOHHBIX OOIICUYETOBEYECKUX TYMAHUCTHUYECKUX U IEMOKPATUUECKUX
EHHOCTEMH,

TOTOBHOCTh BECTH COBMECTHYIO JACSITEILHOCTh B MHTEPECaX IPaKIaHCKOT0 00IIecTBa,
y4acTBOBATh B CAMOYTMPABJICHUH B 00pa30BaTeIbHON OpraHu3allliu;

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

TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTIUTAHHUSI:
c(OPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW MACHTUYHOCTH, MATPUOTU3MA,;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapPCTBEHHBIM CUMBOJIAM, TOCTHKEHUSIM POCCHIUCKUX YUECHBIX
B 00y1acT (PU3UKHU M TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MTOBEICHHUS,

CIIOCOOHOCTH OICHUBATH CUTYyallUIO U IPUHHUMATh OCO3HAHHBIC PCIICHHUA, OPUCHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U ICHHOCTH, B TOM YMCJIC B JCATCIBHOCTHU YYECHOTO,

OCO3HaHHE JIMYHOTO BKJIaa B IOCTPOEHHUE YCTOMYHUBOTO Oy IyIIETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHMSA:

9CTCTUYCCKOC OTHOIICHUEC K MHUPY, BKIIIOYaA 5CTCTUKY HAYUYHOT'O TBOPUYCCTBA, MPUCYIICTO
(hu3mvecKoil HayKe,



5) Tpy10BOr0 BOCIIMTAHUS

MHTEPEC K pa3InyHbIM cepaM npodhecCHoHaNbHON AeATEILHOCTH, B TOM YHUCIIE CBS3aHHBIM
¢ (pu3HMKON M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaymiei mpodeccun u
peann30BBIBaTh COOCTBEHHBIE KU3HECHHBIC TLIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHMIO M CAaMOOOPA30BAHMIO B 00IaCTH (PU3HKHU HA
NPOTSHKCHUH BCEH KHU3HU;

6) 3K0JIOrH4ecKOro BOCIUTAHMSA:

cOpPMHUPOBAHHOCTH IKOJIOTMIECKOH KYJIBTYPbI, OCO3HaHHE TTI00aJIBHOTO XapaKTepa
9KOJIOTMUYECKUX NMPOOIeM;

IUTAHUPOBAHUE U OCYLIECTBIICHUE NEUCTBUN B OKPYXKAIOLIEH Cpesie Ha OCHOBE 3HAHUSA LiesIen
YCTOMYHMBOIO pPa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHue ONbITa ACITEILHOCTH YKOJIOTHUSCKON HAPABICHHOCTH HA OCHOBE UMEIOIITUXCS
3HaHU# o pu3uke;

7) HIEHHOCTH HAYYHOI'O MIO3HAHMSI

c(OPMHPOBAHHOCTH MHUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢u3nyeckoil Hayky;

OCO3HaHME LIEHHOCTH HaY4YHOH JIesITeIbHOCTH, TOTOBHOCTD B Ipoliecce U3ydeHUs (U3NKU
OCYIIECTBIATH MPOEKTHYIO U HUCCIIEI0BATENbCKYIO I€ATENbHOCTh MHANBUIyaIbHO U B
rpymnre.

MeTaHpez{MeTHme PE3yabTaTbl

Ilo3naBaTenbHBbIE YHMBeEPCAJIbHbIE YUeOHbIe 1eHCTBUS
Ba3oBble Jornuyeckue qeiicTBUA .

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

e OIpenessaTh 1eNu AeSITeNbHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH UX
JOCTUKEHMUS,

e BBIBJIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3UUECKHUX
ABJICHUSX;

e pa3pabarbIBaTh IUIaH PELIEHUS MPOOJIEMBI C yUETOM aHAIN3a UMEIOIIUXCS
MaTepUalbHBIX U HEMAaTEPUAIIBbHBIX PECYPCOB;

e BHOCUTb KOPPEKTUBBI B I€ATEIHHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLICHUBATh PUCKHU IIOCIEACTBUN JEATENBHOCTH;

e KOOPJAMHUPOBATH U BBHINOJIHATH padOTy B YCIOBUSX pealbHOr0, BUPTYaIbHOIO U
KOMOWHHUPOBAHHOTO B3aUMOJCHCTBUS,

e pa3BUBATh KPEATMBHOE MBIIIJICHNE IIPU PEIIEHUH KU3HEHHBIX IPOOIIEM.



Ba3oBrble ucciaenoBarehLCcKue NelCTBUA.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KIIFOYEBBIMU TIOHATUSIMH U METOJaMHU
¢u3nUecKoil HayKH;

BJIAJICTh HABBIKAMHU Y4E€OHO-HCCIIEIOBATEILCKON M IPOEKTHON JEATEILHOCTH B
obusiacTu GU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY ITOHCKY
METOJIOB PEIICHU 3aa4 (PU3HYECKOTO COJCPIKAHMs, TIPUMEHEHNIO Pa3IMYHbBIX
METO/I0B TIO3HAHMUS,

BJIAJICTh BHJIAMHU JEATEILHOCTH 110 MOJyYSHUIO HOBOTO 3HAHUS, €ro
UHTEpIpEeTalrH, TPEoOPa30BaHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YIEOHBIX
CUTYyalusiX, B TOM YHUCIIC ITPHU CO3JJAHUH YIEOHBIX IPOCKTOB B 001aCTH (DU3HKH;

BBISIBIISATH TIPUYUHHO-CIICCTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 33/a4y, BbIIBUTaTh
THIIOTE3y €€ PEIICHNUs, HaXOIUTh apryMEHTHI JUIS JOKa3aTeIbCTBA CBOMX
YTBEP)KJICHHI, 3a71aBaTh TapaMeTPbl M KPUTEPUH PEIICHUS,

aHAIM3UPOBATh NOJTYYEHHBIC B XO/I€ PEUICHUS 3a/1aul Pe3yIbTaThl, KPHTUYECKH
OLICHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTH U (OPMYJIIHPOBATH COOCTBEHHBIE 334l B 00pa30BaTEILHON
NeSITeTbHOCTH, B TOM YHMCIIE TIPU U3yYeHUU (PU3UKH,

JlaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLIEHHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 00JIaCTh
KHU3HEIEATSILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIEC UJICH, MIPEAIaraTh OPUTHHAIBHBIEC TOAXObI M PEILICHHS;

CTaBUTH MPOOJIEMBI U 33/Ja4H, JOITYCKAOIIHE albTePHATHBHbIC PEIICHHS.

Padora ¢ unopmanmei:

BJIaJIeTh HaBbIKaMHM MOJy4eHHs HH(OpMAIMK (PU3NIECKOTO COAECPIKaHUS U3
MCTOYHUKOB PAa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATDH MTOMCK, aHAJIU3,
CHCTEMaTHU3allMI0 U UHTEPIPETALNIO HHPOPMALIUHU pa3IMYHbIX BUJOB U (HOpPM
IIpEJICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

WCTIOJIH30BATh CPEACTBA MHPOPMAIIMOHHBIX H KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pELIeHUH KOTHUTHBHBIX, KOMMYHHKATUBHBIX M OPraHU3allMOHHBIX 3334 C
coOroieHreM TpeOOBaHUN IPTOHOMHUKHU, TEXHUKUA 0€30T1aCHOCTH, TUTUEHBI,
pecypcocOepexeHns, MPaBOBbIX U 3TUYECKUX HOPM, HOPM UH(POPMALIMOHHOM
0€30MacHOCTH,

CO3J1aBaTh TEKCThI (PU3NYECKOTO COIEPIKaHUs B pa3IMYHbIX (popMaTax ¢ yueToMm
Ha3Ha4YeHHs] HHPOPMAIIMK U LIEJeBOW ayIUTOPUH, BBIOUPAs ONTHUMANIbHYIO GopMy
NpEeJCTaBICHUS U BU3yaJIH3alHH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE el CTBUA:

OCYIIECTBIISTh OOIIEHNE HAa YpoKaxX (PU3KUKHK ¥ BO BHEYPOUHOU JEATEITHLHOCTH;
pacmno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUN i CMATYATh KOH(DIUKTHI;
Pa3BEpPHYTO M JOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BaTh MIPEUMYIIIECTBA KOMAHIHOW U WHIUBUIYyaIbHOU paOOTHI,
BBIOMpATh TEMATHUKY U METOBI COBMECTHBIX JEHCTBHI ¢ y4eTOM OOIINX HHTEPECOB
1 BO3MOKHOCTEH KaKJIOro 4jeHa KOJIJICKTHBA,



e IIPUHUMATh LEJIU COBMECTHOM EATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH
JIEUCTBUA MO €€ TOCTUKEHUIO: COCTABJIATh IUIAH JACUCTBUM, pacipeneliaTh POJIu ¢
y4eTOM MHEHUN yYaCTHUKOB, OOCYXAaTh Pe3yJIbTaThl COBMECTHON PabOTHI,

e OIIGHWBATH KAYECTBO CBOETO BKJIA/Ia M KAXJIOTO YUYACTHUKA KOMAH/IbI B OOIINIA
pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPHSIM,

e IpeJJaraTh HOBBIC POEKThI, OLEHUBATh UJEHU C TO3ULIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

e OCYUIECTBIIATh NO3UTUBHOE CTPATETMYECKOE MTOBEICHHUE B PA3JIMUHBIX CUTYaALUSIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHble yHHMBEpPCcAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusanms:

e CaMOCTOSATEIBHO OCYIIECTBISATH MO3HABATEIBHYIO JACATEIBHOCTD B 00IaCTH (PU3HKH
U aCTPOHOMHUH, BBISIBJIATH TPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3a/1a4u;

e CaMOCTOATEJIbHO COCTABJIATH IUIAH PELICHUSI PACUETHBIX M KAUECTBEHHBIX 3a/1a4,
IUTaH BBIIIOJHEHUS PAKTUYECKOM pabOThI ¢ yUETOM HMEIOLUXCS pECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEeHUH;

e J1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e paCHIMPATH PAMKH Y4EOHOTO IpeaMeTa Ha OCHOBE JIMUHBIX IPEANOUTEHU;

e JI€JIaTh OCO3HAHHBIN BHIOOP, ApTyMEHTHUPOBATH €T0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a peuIeHue;

e OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

e CII0COOCTBOBATH (HOPMUPOBAHMIO U IIPOSIBICHUIO 3PYIUIMH B 001aCTH (PU3HKH,
MOCTOSTHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIA YPOBEHbD.

CﬂMOKOHTpOJ’[L, 3MOLMOHAJIbHBIA HHTEJJICKT:

e JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

e BJIQ/IETh HABBIKAMU M03HABATEIbHON peIeKCUH KaK OCO3HAHHSI COBEPIIAEMBIX
JIEMCTBUM M MBICIUTENBHBIX IPOLECCOB, UX PE3YyJIbTaTOB U OCHOBAHMIA,

e HCIOJB30BaTh MPUEMBbI pedIEKCHH Ul OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO
pemenus;

e YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 110 UX CHUKCHUIO;

e IIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH;

e TPUHHUMATH ce0sl, MOHUMAs CBOM HEJOCTATKH U JJOCTOMHCTBA;

e IIPUHUMATh MOTHUBBI U ApTYMEHTBI APYTUX IPU aHAIU3€ PE3YIBTATOB JIEATEIBHOCTH,;

e TIIpPHU3HABATh CBOE IPABO M MPABO JPYIUX HA OLIUOKH.

B npotiecce 1OCTMXKEHUS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOTPaMMBbI IO (pU3UKe st
YPOBHS CpEIHETO 00I1Iero 00pa3oBaHus Y 00YUaIONMIUXCSl COBEPIICHCTBYETCS
SMOIIMOHANBHBIN HHTEIUICKT, MPEAIoIararoniuii chopMrUpOBaHHOCTS:

e CaMOCO3HaHMS, BKIFOYAOIIETO CTOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIBHOE
COCTOSTHUE, BHJIETh HAIIPABIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIBLHOM cephl,
OBITH YBEpEHHBIM B ceOe;



e CaMOpPETryJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aJalTUPOBATHCS K
SMOITMOHATBHBIM U3MEHEHUSM U MPOSBISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY,

e BHYTPEHHEW MOTHUBALUH, BKIFOUAKOIIEH CTPEMIICHUE K TOCTHKECHUIO LIETU U
ycCIexy, ONTUMU3M, UHUIIUATUBHOCTh, YMEHHE JIEMCTBOBATH UCXO/ISI U3 CBOMX
BO3MO>KHOCTEH,

e DBMIIATHH, BKIIFOYAKOIIEH CIIOCOOHOCTh IIOHMMATh YMOLIMOHAJIBHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €T0 MPHU OCYIIECTBICHUN OOIIEHUS, CIIOCOOHOCTD K
COYYBCTBHIO U COIEPEKUBAHUIO;

e COIMAJIbHBIX HABBIKOB, BKIIFOYAKIIINUX CHOCO6HOCTB BbICTpaI/IBaTb OTHOULICHUA C
JIPYTUMU JIIOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTh KOH(IUKTHI.

IIpeanMeTHBIE pe3yJabTAThI

10-1 kiaace

K koHiy o6yuenus B 10-M kj1acce mpeiMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYYAFOIINXCSI YMEHUH:

e JIEMOHCTPUPOBATH HA IPUMEPAX POJIb H MeCTO (pU3UKU B (HOPMHUPOBAHHH
COBPEMEHHOI HAyYHON KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOWU TEXHUKH U
TEXHOJIOTHH, B IPAKTUYECKOU EATEIBHOCTH JIFOCH;

e YUYUTHIBATH IPAHUIIBI IPUMEHEHUS U3YUCHHBIX (PU3HUUECKUX MOJIEICH:
MaTepuaibHas TOYKa, MHEepIHallbHas CUCTeMa OTcueTa, a0COMOTHO TBEPOE TEIO,
WJICaNIbHBIN a3, MOJEIIH CTPOCHHS Ta30B, )KUJIKOCTEN U TBEPBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/i PU pelieHnr GU3NYECKUX 3a/1a4,;

e pacro3HaBaTh (pusHUeCKHUe sIBICHHS (IPOIIECCHI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOPUM CTPOCHUS BEILIECTBA U

S3JICKTPOAUHAMHUKU . paBHOMCPHOEC M paBHOYCKOPECHHOC pr[MOJ'IHHCfIHOG JBHKXCHUCE,

cBOOOIHOE TaJIeHHE TeJl, IBUKEHHE IO OKPY>KHOCTH, HHEPLIUs, B3aUMOACHCTBHE
ten, quddy3us, OpoOyHOBCKOE IBUKEHHUE, CTPOSHHUE KUIKOCTEN U TBEPABIX Tell,
U3MEHEeHHEe 00beMa Tell IPH HarpeBaHuH (OXJIAKACHHUH), TEIIOBOE PaBHOBECHE,
UCTIapeHHe, KOHICHC Al TUIaBJICHHE, KPUCTAILIH3AIHS, KUTICHHE, BIaXXHOCTh
BO3/1yXa, MOBBILLICHUE AABJICHUS ra3a IPH €ro HarpeBaHUM B 3aKPHITOM COCY/E,
CBSI3b MEX/y ITapaMeTpaMH COCTOSHHS I'a3a B H30IPOLIECccax, IEKTPU3aus Tel,
B3aMMO/IEIICTBHE 3apsI/I0B,;

e ONKCHIBATh MEXaHUYECKOE BM)KEHUE, UCTIOIB3Ys (PU3NIECKHUE BEIIMIMHBI:
KOOpJIMHATa, MyTh, IEpEeMeEIIEeHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cuia,
UMITYJIbC Tella, KHHETUYeCKast YHEPT s, ITOTCHIIMAIbHAS SHEPTHUs, MEXaHUIecKast
paboTa, MexaHW4YecKast MOIIIHOCTh, IIPU OIUCAHUU MPABUWIBHO TPAKTOBATh
(bU3NIECKUi CMBICIT UCTIOJIb3YEMBIX BEJTHUUH, UX 0003HAUCHUS U €NHUIIHI,
HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU,

e ONKCHIBATh M3YUYEHHBIE TETIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCIOIb3YS
¢du3nvecKkre BEMYUHBL. JABJIICHHUE ra3a, TEMIIEPATypa, CPEIHsIS KHHETHIECKas
HHEPTHUsl Xa0TUYECKOTO JABMKEHHS MOJIEKYJI, CpeIHEKBapaTHUHAs! CKOPOCTb

MOJIEKYJ1, KOJMUYECTBO TEIJIOThI, BHYTPEHHSAS SHEprus, padora raza, koadpGuurueHT
II0JIE3HOT0 AEUCTBUS TEIUIOBOTO IBUTaTElNs; IPU ONMCAHUM PABUIIBHO TPAKTOBATH
(bu3nuecKnii CMBICI UCIIOJIb3YEMBbIX BEIUMUUH, UX 0003HAUYEHUS U €AUHUIIBI,



HaXOJIUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYMHAMU,

OIHMCHIBAaTh U3yYEHHBIC MIEKTPUYECKUE CBOWCTBA BELIECTBA U MIEKTPUYECKUE
siBJICHUS (IPOLIECCHI), MCIOB3Ys PU3MYECKUE BETMYMHBI: AICKTPUICCKUI 3apsi,
JJNEKTPUYECKOE T10JI€, HAIIPSYKEHHOCTH I10JIs1, IOTEHIIMAJ, PA3HOCTh ITOTEHLIUAJIOB;
IPY ONMCAaHUX NPABUIBHO TPAKTOBATH (PU3UUECKUI CMBICI HCIIOB3YEMbIX
BEJIMYMH, UX 0003HAYCHMS U €IMHUIIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JTAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMHU BEIUYMHAMU,
aHAJIM3UPOBATh (PU3MUECKHE MTPOLECCHI U ABJICHUS, UCIIOJb3Ys (PU3HMUECKUE 3aKOHBI
Y IPUHIUIIBL 3aKOH BcemupHoro tsarotenus, |, Il u 11l 3akonsr HetoToHa, 3axon
COXPAHEHHS MEXaHUYECKON SHEPIHH, 3aKOH COXPAHECHUS UMITYJIbCA, IIPUHIUIL
CYNEPHO3ULMH CUJI, IPUHIUI PABHOIPABUS HHEPLHUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeHel KHHETUYECKON PHEPIHH TEIIOBOTO ABMXKEHUS MOJIEKYJ C a0COIOTHOM
TEMIIEPATYPOH, IEPBBIN 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs
NIEKTPUYECKOTO0 3apsaa, 3akoH KyJioHa, mpu 3TOM pas3iinyaTh CJIOBECHYIO
(OpMyIHUPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKCHUE U YCIOBHS (TPaHHULbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLIUIIBI AEHCTBHS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anuyarh yCIOBUS UX O€30MaCHOI0 UCIOIb30BaHUS B TIOBCETHEBHOM
KU3HU,

BBITIOJIHATH SKCIIEPUMEHTHI 110 UCCIIEI0BAHUIO (PU3UUECKUX SIBJICHUN U IIPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH, IIPU 3TOM (HOpMYITUPOBATh
npoOiemy/3aa4dy ¥ rHIoTe3y yueOHOro 3KCIIEPUMEHTa, COOUPATh YCTaHOBKY M3
IPEI0KEHHOT0 000PYJ0BAaHUS, TPOBOIUTH OMBIT U (POPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIAThH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYUH, IPH 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHNUs U UCIIOIb30BaTh U3BECTHBIE METOIbI
OILICHKH ITOIPEIIHOCTEN U3MEPEHNH;

HCCIIeI0BATh 3aBUCUMOCTU MEXAY (GU3NUECKUMU BETMUMHAMH C UCTIOIb30BaHUEM
NPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3NYECKUX BEJTMYMH B BHJIE TaOJIUI] U
rpauKoB, JeaTh BBIBOJIBI 110 pe3ybTaTaM HUCCIIEIOBaHMUS,

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia MpU MPOBEJCHUN UCCIIET0BAaHUM B paMKax
y4e0HOTr0 SKCIIEPUMEHTA, YUeOHO-UCCIIE0BATENbCKON U MPOEKTHON JesITeNIbHOCTH
C MCIIOJIb30BaHUEM U3MEPUTENIBHBIX YCTPOUCTB U 1a00paTOPHOTr0 000PYA0BaHUS;

pelaTh pacyeTHbIE 3aJJa41 C IBHO 33JaHHON (U3NYECKON MOJEINbIO, UCIIOB3YS
¢du3nUeckre 3aKOHbI M IPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHUS 3a7laudl BHIOMPATh
(bu3NYECKyI0 MOJIENb, BELACTATh (U3NYECKHE BETUUUHBI U (DOPMYIIHI,

HE0OXO0IMMBIE JJIS €€ PELIeHHUs, IPOBOIUTH PACUETHI U OLIEHUBATh PEAJIbHOCTD
MOJTy4YEHHOT0 3HaUeHUs (PU3HUECKON BEJIUYUHBI;

pelaTh KaYeCTBEHHbBIE 3aJa4/: BBICTPAUBATh JIOTMUYECKH HETPOTUBOPEUNBYIO
LEMOYKY pacCyKJICHHI C OITOPOM Ha NU3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nueckue BICHUS,

HCIOJIb30BaTh MPU PEIICHNN YUeOHBIX 3a/1a4 COBPEMEHHbIE NH(POPMAIIMOHHbBIE
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHHUS, UHTEPIIPETALUU U NPEICTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHON MHPOPMAIINH, ITOJTyYEHHOM U3 pa3IuYHbIX
UCTOYHHKOB, KPUTHUECKU aHAJIU3UPOBATh MOTyyaeMyro HH(popMaIuio;

MIPUBOJIUTH IPUMEPHI BKJIaJa POCCUUCKHUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MTPOILIECCOB OKPYIKAIOIIET0 MHUpPa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;



e HCIOJB30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEJHEBHOM JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHNH ¢ TPUOOPaMHU U TEXHUIECKUMHU
yCTpPONCTBaMH, AJISi COXPAHEHUs 3[J0POBbs U COOJIIOACHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYIKAOLIEH CPENE;

e paboTaTh B IpyIIE C BBIIOJHEHUEM PA3IUYHbIX COLUAIBHBIX POJIEH, INIAHUPOBATh
paboTy TpyNIbl, PAIMOHAILHO PACTIPEISNISITh 00sI3aHHOCTH U TUIAHUPOBATH
NeSITeIbHOCTh B HECTAHJAPTHBIX CUTYALUsIX, aIeKBaTHO OLIEHUBATh BKJIA/l KaX/10T0
U3 YYaCTHUKOB TPYIIIBI B pEIICHUE pacCMaTpUBAaEMON IPOOIEMBI.

11-ii kiaace

K xoHiy o6yuenus B 11-M kj1acce rmpeiMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH Y OOYYAFOIINXCSI YMEHUH:

e JIEMOHCTPHUPOBATH HA IPUMEPAX POJIb H MeCTO (pU3UKU B (HOPMHUPOBAHHH
COBPEMEHHOI HAyYHON KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOWU TEXHUKH U
TEXHOJIOTHH, B TPAKTUYECKON JIEATEILHOCTH JIOJIEN, LIEJIOCTHOCTh U €AMHCTBO
(U3UYECKON KapTUHBI MHPA;

e YUYUTHIBATH IPAHUIIBI IPUMEHEHUS H3YUCHHBIX (PU3UUYECKUX MOJIEIICH: TOUCUHBIH
3JIEKTPUYECKUN 3apsil, Jyd CBETa, TOUCYHBIM UCTOYHUK CBETA, S/I€pHAsi MOJEIIb
aToMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO sIJpa MPH PelIeHnN (HU3HMYSCKUX 3a1ad,

e pacro3HaBaTh (pU3HUYCCKHUE IBICHHS (IIPOLIECCH) H OOBACHITH UX HA OCHOBE
3aKOHOB AJICKTPOJIMHAMUKH W KBAHTOBOH (M3UKH: AIEKTPUUYCCKAs IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XUMUUECKOE, MarHUTHOE ACHCTBUS TOKA, B3aMOJICHCTBHE
MarHuTOB, JIEKTPOMarHuTHasI MHIYKIUS, TEHCTBUE MarHUTHOTO TIOJIS HA
MPOBOJAHMK C TOKOM M JBUKYIIUICS 3apsill, 2IEKTPOMAarHUTHBIE KOJIeOaHUs 1
BOJIHBI, TIPSIMOJIMHEITHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE, MTPEIOMIICHHUE,
uHTepdepeHiys, Tudpakius U moasIpu3alus CBeTa, IUCIEePCHsl CBETa,
doroanexrpuueckuii 3pdext (horoaddekxrt), cBeTOBOE NaBICHNE, BOSHUKHOBEHHE
JUHENYaTOro CeKTpa aToMa BOJOPOAA, €CTECTBEHHAs! U UCKYCCTBEHHAs
PaauOaKTUBHOCTb;

e OIHKCHIBATh U3yUYCHHBIC CBOIMCTBA BellecTBa (3JCKTPHUECKHE, MATHUTHBIE,
ONTHYECKHE, IJICKTPUUCCKYIO IIPOBOMMOCTD Pa3IMYHbBIX CPE) U
3JICKTPOMArHUTHBIE sIBJICHUS (IPOIIECCHI), UCTIONB3YsT (DU3UUECKUE BETUINHBI
ANEKTPUUECKUH 3apsl, CHJIa TOKA, SJIEKTPUIECKOE HAMPSIKEHHE, DJICKTPUIECKOE
COTPOTUBIIEHUE, PA3HOCTh MOTEHINANIOB, JIEKTPOJABMKYIIAs cuiia, paboTa ToKa,
WHIYKIIAS MAarHATHOTO TIOJIsI, cujia Amriepa, criia JlopeHiia, WHIyKTHBHOCTh
KaTYLIKH, SHEPTUSI JIEKTPUUYECKOTO U MarHUTHOTO MOJIEH, TEPUO/I U YacTOTa
KoJieOaHuil B KoeOaTeTbHOM KOHTYPE, 3apsi/i U ChJjla TOKa B TIpoIiecce
TapMOHHYECKHX AJIEKTPOMATrHUTHBIX KOJIeOaHuid, (POKYCHOE paCCTOSIHHE U
OTNTUYECKAs CUJIa JIMH3BI, PU OTIMCAHUHU TTPABUIILHO TPAKTOBATHh (PU3UUECKHI
CMBICTT HCTIOTb3yEeMbIX BETMYHH, UX 0003HAUYEHUS U CIUHUIIBI, YKA3bIBATh
(hOpMyITBI, CBSI3BIBAIOIINE TAHHYIO (PH3UYECKYIO BEIUUUHY C IPYTUMH
BCIIMYMHAMUY,

e OMHCHIBATh M3YUCHHBIC KBAHTOBBIC SIBJICHUS U TIPOIIECCHI, UCTIONB3YS (PU3NUECKHE
BEJIMYMHBI. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA CBETA,
SHEPTHs M UMITYJIbC (POTOHA, TIEPUOJ] TIONypaCIiaia, YHEPTHUS CBSI3U aTOMHBIX SITIED,
MIPY ONMUCAHHUHU MIPABUIIBHO TPAKTOBATh (PU3UUYECKUIN CMBICIT UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAUYCHUS U CIMHHIIBI, YKa3bIBaTh (JOPMYIIbI, CBSI3BIBAIOIINE



JAHHYI0 (PU3UYECKYIO BEJIMUUHY C IPYTMMHU BEJIMYMHAMU, BBIYUCIIATH 3HAYEHUE
(U3HYECKON BETNINHBI,
aHAJIM3UPOBATh (PU3MUECKHE MTPOLECCHI U ABJICHUS, UCIIONB3Ys (PU3HMUECKUE 3aKOHBI
U IIPUHIHUIIEL 3aK0H OMa, 3aKOHBI IOCIIEA0BATEFHOTO U MapaIeIbHOT0
COEJMHEHUS IPOBOJHUKOB, 3aK0H JIxoynsi—JIeHna, 3aK0H 3JIeKTPOMarHUTHOM
UHIYKIUH, 3aKOH MPSMOJIMHEHHOTO PaCIpOCTPAHEHUS CBETa, 3aKOHbBI OTPAKECHUS
CBETa, 3aKOHbI IPEJIOMIICHUS CBETA, ypaBHEeHHe DHHIITeNHa U1 poTorhdekTa,
3aKOH COXpPAHEHHUs PHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCA, 3aKOH COXPAaHEHHS
JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MacCOBOT0 YKcia, ocTy1aTsl bopa,
3aKOH PaJMOaKTHBHOTO pacmaja, pH 3TOM pa3iinyaTh CJIOBECHYIO (HOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKECHHE U YCIIOBUS (IPaHHILIbI, 00JIaCTH)
IPUMEHUMOCTH;

OIIpeIeNIATh HAlpaBJIEHUE BEKTOPA MHIYKIIMH MarHUTHOT'O TI0JIsl IPOBO/IHUKA C
TOKOM, CujIbl AMriepa u cuibl Jlopenna;

CTPOUTH M ONKCHIBaTh N300pa’keHHe, CO3/1aBaeMOe IIIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBINOJIHATH 3KCIIEPUMEHTBI 110 UCCIIEI0BaHUIO (PU3MUECKUX SBICHUH U IIPOLIECCOB C
UCTIOJIB30BaHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUN: TIPU 3TOM (popMyITMpoBaTh
npobneMy/3agady U rurnoTe3y y4eOHOro SKCIePUMEHTa, COOMPATh YCTAHOBKY U3
IPEIOKEHHOT0 000PYI0BAaHUS, IPOBOIUTH OIBIT M (POPMYIINPOBATH BHIBOIBI;
OCYILECTBIIATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH, IPH 3TOM
BBIOMPATh ONTHUMAJIBHBIN CITOCOO M3MEPEHHUS ¥ UCIIOIB30BaTh N3BECTHBIE METOIBI
OLIEHKHU IOTPEIIHOCTEN U3MEPEHHI;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITMUMH C UCTIOIB30BAHUEM IMPSIMBIX
U3MEPEHUI. IPH 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YyJIbTATHI
MOJTy4YE€HHOM 3aBUCUMOCTH (PM3UUYECKUX BEJIIMYMH B BUJIE TAOIUI] U TPaUKOB,
JieNiaTh BBIBOJIBI IO Pe3yJIbTaTaM MCCIIEJOBAHNUS,
co0Iro1aTh MpaBuiia 0€301MacHOTO TPy/1a P MPOBECHUH UCCIIEOBAHHA B PaMKax
y4eOHOTr0 SKCIIEPUMEHTa, yUeOHO-NUCCIIEA0BATENIbCKOM U POSKTHOM 1€ TeNbHOCTH
C MCITOJIb30BaHUEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBaHUS;

pelaTh pacyeTHbIE 3aJ1a41 C SIBHO 33aHHOM (hPU3UYECKON MOJEIbI0, HCIIONb3Ys
¢du3nveckre 3aKOHBI ¥ IPUHIUIIB, Ha OCHOBE aHAJIN3a YCIIOBHUS 3a7aqil BHIOMPATh
(GU3MUECKy0 MOJEIb, BEIIETATH (PU3UUYECKHE BETUUMHBI U (YOPMYIIHBI,
HEOOXOIMMBIE JIJIS €€ PEUICHHUs, TIPOBOJIUTH PACYETHI U OLIEHUBATh PEaTbHOCTD
HOJYYEHHOT0 3HaYeHUs (PU3NYECKON BETUYHHBI;

pemaTh KaueCTBEHHBIC 3a]aUM. BBICTPAUBATh JIOTHUECKH HETTPOTHBOPEUUBYIO
LEMOYKY PACCYXKACHUH C OMOPOil Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3HYeCcKue SIBICHUS,;

MCIOJIb30BATh MPH PEIIEHUH YUeOHBIX 33aJ]au COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH TS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIMA U TIPEICTABICHUS
y4eOHOI U HayYHO-TIONMYJISIpHON MH(POPMALIKH, TTOTyYeHHON U3 pPa3IMuHbIX
WCTOYHHKOB, KPUTHYECKU aHAJTH3UPOBATh MOydaeMyro HH(popMaIuio,

OOBSICHATH PUHIIMIIBI J€HCTBUS MaIlIUH, TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3nuvaTh yCIoBUs UX O€30MACHOTO MCITOJIb30BAHMS B TOBCEHEBHOM JKU3HH,
MPUBOANUTH PUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MTPOIIECCOB OKPYKAFOIIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHi;

MCTIOJIh30BATh TEOPETUUECKUE 3HAHUS 10 (DU3HKE B TIOBCEAHEBHOM KU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHNH ¢ MPUOOPaMHU U TEXHUYECKUMHU



YCTpOMCTBaMH, IS COXPaHEHHUsI 3J0POBbsI U COOIOACHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYIKAIOLIEH CPENE;

e paboTaTh B IPYMIIE C BHIMOJIHEHUEM Pa3IMUHbIX COLIMATIBHBIX POJIeH, INIaHUPOBATh
paboTy TpyNIbl, PAlMOHAILHO PACTIPEISNISITh 00sI3aHHOCTH U TUIAHUPOBATH
JESITeIbHOCTh B HECTAHJAPTHBIX CUTYaIUsX, aIEKBAaTHO OLIEHUBATh BKJIAJ KaKI0TO
U3 YYaCTHUKOB TPYIIIBI B pEIIEHUE pacCMaTpUBaeMON IPOOIEMBI.

Coaep:xanue y4eOHOro nmpeamera

10-1 kjaacce

Pa3nen 1. ®u3uka u MeTO/IbI HAYYHOI0 MO3HAHUS

®usuka — Hayka o npupoze. Hayynele MeTOAbI IO3HAHUA OKpY Karo1ero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCe TIO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PHU3HKE.

MO,I[GJ'II/IpOBaHI/Ie (I)I/ISI/ILICCKI/IX SIBJICHHH U IIpoucCCoB. HaquLIe ruIoTe3bl. OU3NYECKUE
3aKOHBI 1 TCOPHH. FpaHI/IHI)I MPUMCHUMOCTH (1)I/ISI/IT-IGCKI/IX 3aKOHOB. HpI/IHIII/IH COOTBCTCTBHA.

Poie 1 MecTO Gu3nKu B GOPMHUPOBAHUU COBPEMEHHON HAYYHOW KAPTHHBI MUPA, B
IIPAKTUYECKON AESITEIbHOCTH JIFOACH.

JleMoHCTpanuu

AHanoroeie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE MPUOOPHI, KOMITBIOTEPHBIE TATIHKH.
Paznen 2. Mexanuka

Tema 1. Kunemaruka

Mexannueckoe nBrxkeHre. OTHOCUTEIBbHOCTh MEXaHUUECKOTO IABMKeHUA. Crucrema oTcyera.
Tpaexropus.

[Mepemerienue, ckopocThb (CpeHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPCHUE
MaTEpUAIbHOW TOYKH, UX NMPOEKIUN HA OCH CUCTEMBI KoopauHaT. Cll0KeHHE IEPEMELICHUM
U CJIOKEHHE CKOPOCTEM.

PaBHOMepHOC " paBHOYCKOPCHHOC HpHMOHHHCﬁHOC JABUXKCHUC. Fpa(i)I/IKI/I 3aBUCHUMOCTH
KOOpAuHAaT, CKOpOCTH, YCKOPECHUA, ITYTH U ICPEMCIICHHU A MaTepHaHBHOﬁ TOYKH OT BPEMCHH.

CBoOoaHoe majienne. Y CKOpeHrue CBOOOTHOTO TTaACHHUS.
KpuBonuneiinoe nBuxeHue. [[BrmkeHrne MaTepruaibHON TOYKH IO OKPYKHOCTHU C MMOCTOSHHOMN

10 MOJIYJIFO CKOPOCThIO. YTIIOBasi CKOPOCTb, IMHENHHAas cKopocTk. [leproa u yacrora
oOparteHust. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.



Texnanueckue YCTPOﬁCTBa M IIPAKTUYCCKOC IPUMEHECHUEC. CIIMAOMETP, ABHKCHUE CHAPsIIOB,
LCIHBIC U pCMCHHBIC IICPCAAYH.

JlemoHCTpanuu

e Mopenb cucTeMbl 0OTCUETa, WILTIOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTUK
JIBIDKECHMUSL.

o IlpeoOpa3zoBaHue IBUKEHUHN C HUCIIOIB30BAHUEM MTPOCTHIX MEXaHU3MOB.

o [langenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

o HaOntonenue nBuxeHus Tenaa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU3OHTAIIBHO.

e l3Mmepenue yckopeHusi CBOOOAHOTO MaJACHHUS.

o Hampasnenue ckopocTy NMpu ABUKEHUU IO OKPYKHOCTH.

Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e H3ydyeHue HEPaBHOMEPHOTO JIBUKEHUS C LIEJIBIO ONPEICIECHUSI MTHOBEHHOM
CKOPOCTH.

o HccienoBanue COOTHOUIEHUS MEXAY IMYTSIMU, IPOUAEHHBIMU TEJIOM 32
MIOCJIEI0BATEIbHbIE PABHBIEC IPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

o H3ydeHue NBHKEHUS LIAPUKA B BI3KOW KUIKOCTH.

e l3yueHue ABMKEHUSA Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Tpunimun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHA. HEpLMaIbHBIE CUCTEMBI
OTCUeTA.

Macca tena. Cuia. [Ipuanun cynepnosunuu cui. Bropoii 3akon Hetotona s
MaTtepraibHON TOUKHU. TpeTuii 3akoH HproTOHA 171 MaTepralbHbIX TOYEK.

3akoH BCCMHUPHOI'O TATOTCHUA. Cuita TSKeCTH. HepBasl KOCMHUUYCCKast CKOPOCTD.

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena.

Tpenune. Buap! Tpenus (mokost, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUS CKOJIbXKEHUSI U cria TpeHus nokos. Koagduiment tpenust. Cuia cCOnpoTUBIECHUS
IIPY IBUKEHUH Te€Jla B )KUJKOCTH WJIH rase.

HOCTyHaTCJ'ILHOC 1 BpalllaTCJIbHOC ABUXKCHUC a0COJIIOTHO TBCPAOTro TEJIa.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaliCHUs. IIneyo cunel. YcnoBus PaBHOBCCHUA TBEPAOTO
TEIa.

Texnuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC MPUMCHCHUE. IOAIIUITHUKH, JTBHKCHUEC
HNCKYCCTBCHHBIX CITYTHHUKOB.

JeMoHcTpauuun



e JSIBNEHME MHEPIUU.

o (CpaBHeHME Macc B3aUMOJECUCTBYIOLIUX TE.

e Bropoii 3akon HeroToHa.

o M3mepenue cuiL

o CnoxxeHue CHIL

e 3aBHCHMOCTH CHUJIBI YIIPYTOCTH OT Je(opMaIIHH.

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

e YcnoBus paBHOBECHUS TBEpOro Tena. Buabl paBHOBecHs.

Y4eHnueckui HIKCIIepUMEHT, J1abopaTOpHbIe PabOThI
o H3yuenue aBuxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.
o HccnenoBanue 3aBUCUMOCTU CUJT YIIPYTOCTH, BOZHUKAIOIIKX B IPYKUHE U
pPE3NHOBOM 00paslie, OT ux aeopManuu.
o HccnenoBanue ycaoBui paBHOBECHUSI TBEPAOTO TeJld, UMEIOIIETO OCh BpalCHUS.

Tema 3. 3akoHBI cOXpaHEeHHs B MeXaHHKe

I/IMHy.HBC MaTepHaHBHOﬁ TOYKH (Tena), CUCTCMbI MaTCPUAJIbHBIX TOYCK. I/IMHYJ'IBC CHJIBI U
HU3MCHCHHUC UMITYJIbCAa TECJIA. 3aKkoH COXPAaHCHUS UMITYJIbCA. PeaktupHOE JABHIKCHUC.

Pabora cuipl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprust MatepuanbHoil Touku. Teopema 00 M3MEHEHUH KHHETHYECKON
SHEpPTrUH.

[TorennmaneHast sHeprus. [loreHnmanbHas sHeprus ynpyro aeGopMupoBaHHON NPYKUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHunanbHble U HEMOTEHIUAIbHBIE CUIIBL. CBSI3b Pa0OTHl HEMOTEHIMATBHBIX CHII C
N3MEHEHHEM MEXAHUUYECKON SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUS MEXaHUUECKON
SHEPTrUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

Texnuueckue YCTpOﬁCTBa M IIPAKTUYCCKOC MPUMEHCHHUE. BOOIOMET, KOIIEp, pr)KHHHBIP'I
IMUCTOJICT, ABMXKCHUC PAKET.

JlemoHCTpanuu
e 3aKOH COXpaHEHUS UMITYJIbCA.
e PeakTuBHOE BUKEHHE.
o Ilepexon moTeHMANBHON SHEPTUN B KHHETUYECKYIO U O0paTHO.

YdeHnueckuil SKCIIepUMEHT, TabopaTopHbIE pabOThI

° I/I3yquI/IC a0COJIFOTHO HEYNIPpYTroro yaapa ¢ HIOMOUIbIO ABYX OJWHAKOBBIX HUTSIHBIX
MasATHHKOB.



o HccnenoBanue cBsi3u pabOThI CUJIBbI C N3MEHEHHEM MEXaHHMUYECKOW SHEpIUu Tella Ha
IIPUMEpE PaCTSKEHUS] PE3MHOBOT'O JKI'yTa.

Pa3nen 3. Mosekyasipaasi puznka u TepMOIHHAMHKA
Tema 1. OcHOBBI MOJIEKYJISIPHO-KUHETHYECKO# TeOpHH

OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KHHETUYECKON TEOPUH U UX OINBITHOE 0OOCHOBAHUE.
BpoynoBckoe nemxenue. Auddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBHS YaCTHUI]
BelecTBa. Mojelu CTPOCHUS Ta30B, JKUIKOCTEH U TBEPJIbIX TEI U 0OBSICHEHNUE CBONCTB
BEILIECTBA HA OCHOBE 3TUX MoJeei. Macca u pasmepsl MoJiekyi. KonndecTBo BeliecTsa.
[Tocrossunas ABorajpo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana remneparyp Llenbcusi.

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

TexHuueckue ycTpoicTBa U MIPAKTUYECKOE IPUMEHEHUE. TEPMOMETP, OapoMeTp.
JeMoHCTpanuu

e OmnbITh], JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBA, (POTOrpapuu MOJIEKYJI
OpPraHMYECKUX COECIUHEHHM.

e OmnbITel 110 U Py3UH KUAKOCTEN U Ta30B.

e Monenb GpOyHOBCKOIO IBUKEHHUS.

e Mopnens onseita IlITepua.

e OmbITH], JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHSL.

e Mogens, WIITIOCTPUPYIOLIAs IPUPOY JABJIECHUS ra3a Ha CTEHKH COCYAA.

e OmbITH], WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpPOLIECCHI.

YdeHnueckuil SKCIIepUMEHT, 1abopaTOpHbIE pabOThI

e Ormpexaenenne Macchl BO3/IyXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEeHUI o0heMa
KOMHATBHI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.
e lccnenoBaHue 3aBUCUMOCTH MEX/y MapaMeTpaMu COCTOSIHUS pa3peKeHHOT'o Trasa.

Tema 2. OcHOBBI TEPMOTHHAMUKH

TepmonnHamuyeckas cuctemMa. BHyTpeHHAs SHeprust TepMOAMHAMUYECKON CHUCTEMBI U
crioco0bl ee n3MeHeHus. KonndyectBo TemnoTsl u padota. BHyTpeHHss sHeprus
0JIHOATOMHOTO MJI€aIbHOTO Ta3a. Bujbl Temnonepeaayu: TEMIONPOBOIHOCTb, KOHBEKIIHS,
U3NlydyeHue. Y IenbHas TeII0EMKOCTh BellecTBa. KonMuecTBO TEMIOTHI IPH TEMJIONEpEaaye.

[TonsTue 06 annabaTHoM mporiecce. [1epBriil 3akoH TepmoanHaMuKku. [IpumMeHneHne nepBoro
3aKOHA TEPMOJMHAMHUKY K U3omporieccam. [ padudeckas nHTepnperanus paboTh rasa.



Bropoii 3akon TepMoanHamMuku. HeoOpaTuMocTh MpoIieccoB B PUPOJIE.

TennoBele MamuHbl. [IpuHiune! nefictBus TemoBbx MamuH. [IpeoObpa3zoBanus sHeprun B
TeroBbIX MamnHax. Koaddunment noneznoro aercTBus TerioBoil MamuHbl. Luki Kapao
U ero KO3 GUIHEHT MOJIE3HOT0 JeHCcTBUA. DKOJIOrn4ecKre npo0aeMbl TeIIO3HEPTeTHKH.

TexHnu4eckue ycTpoucTBa U NPaKTUYECKOE IPUMEHEHHUE. IBUTaTellb BHYTPEHHETO CTOPAHMS,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

JeMoHcTpauuun

o lI3MeHeHUe BHYTpPEHHEH SHEPrUuu Tella Py COBEPUICHUH PaOOThI: BbUIET IPOOKHU U3
OYTBUIKH IO/ JICHCTBUEM CKATOTO BO3yXa, HarpeBaHue Ypupa B JaTYHHOU TpyOKe
nyTeM TpeHus (BUICOAEMOHCTPALIHS).

o l3MmeHenune BHYTpeHHEW 3Hepruu (TeMIepaTypbl) Tela Ipyu TeIuionepeaaye.

OmbIT 110 auabaTHOMY PACIINPEHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelisi BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO

JIBUTATENS.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

o lN3mepeHue yaenbHON TEIIIOEMKOCTH.
Tema 3. ArperaTHbie cOCTOSIHUA BemecTBa. Ma3oBbie Mepexoabl
[TapoobpazoBanue u koHaeHcanus. Mcnapenue u kunenue. AOGCONIOTHAS U OTHOCUTENbHAS
BJIQXXHOCTH BO3yXa. HackImeHHusii map. Y nenpHas TerioTa mapooOpa3oBaHus. 3aBUCUMOCTD
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS.
Teepmoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamwisl. CoBpeMeHHbIE MaTepuansl. [InaBnenue u kpuctamu3anus. Y 1eapHas
teruiorta riasneHus. Cyonumanus.
YpaBHeHUE TEIJIOBOTO OalaHca.
TexHnueckue yCTpoucTBa U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJTYyUYEHUS] COBPEMEHHBIX MaTepUaIoB, B TOM YHCIIE
HAaHOMAaTEPHaJIOB, U HAHOTEXHOJIOTHH.
JlemoHCTpanuu

o (CBoiicTBa HaCHILLIEHHBIX MTAPOB.

o Kunenue npu MoHWKEHHOM JaBJICHUH.

e CmocoObl U3MEpEeHUs BIAKHOCTH.

o HabOmronenue HarpeBaHus U TUTABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.

e JleMoOHCTpanust KpUCTAILIOB.

YdeHn4eckuil SKCIIepUMEHT, TabopaTopHbIE paboThI

° I/I3M€p€HI/Ie OTHOCHUTEIBbHOHN BIaKHOCTH BO3yXxa.



Pa3nen 4. DjekTpoauHAMHUKA
Tema 1. DiekTpocTaTuKa

OnexTpuszanus Tea. JIeKTpudeckuil 3apsia. J(Ba Buia anekrpudeckux 3apsanaos. [IpoBoanuky,
JUDJIEKTPUKHU U TIOJTYIPOBOJHUKHU. 3aKOH COXPAHEHUS HIEKTPUYECKOTO 3apsA/a.

BzaumopeiictBue 3apsnoB. 3akoH KynoHa. TodeuHbI 3JIEKTPUUYECKUMN 3aps/I.
Dnektpruyeckoe nosie. HarpsxeHHOCTh 3yIeKTpruuecKoro moJjs. [IpuHimn cyneprno3unmuu
ANEKTpUYECKUX MoJiel. JINHUN HanpSXKEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pab6oTa cui QJIEKTPOCTATUYCCKOTI'O ITOJIA. HOTGHHI/IELH. PaszHocTh IIOTCHIINAJIOB. HpOBOI[HI/IKI/I
W JUIJICKTPHUKU B SJICKTPOCTATUUCCKOM II0JIC. I[I/IBJIGKTPI/I‘-IGCKBJI IMPOHUIACMOCTD.

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

TexHru4ecKue yCTpouCcTBa U IPAKTUYECKOE IPUMEHEHHUE. AIEKTPOCKOII, dJIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aLIUTa, 3a3€MJIEHUE JIEKTPOIIPHOOPOB, KOHIEHCATOP, KOMMMPOBAIbHBII
anmapar, CTpyMHBINM IIPUHTED.

JlemoHCTpanuu

e YCTpOWCTBO M NPUHIMI JEHCTBUSA IIEKTPOMETpA.

o B3sauMozeicTBruE HadIEKTPU30BAHHBIX TEIL.

e DJIEKTPUYECKOE I0JIE 3APSKEHHBIX TEJL.

o IIpOBOJHHKH B 2JIEKTPOCTATUYECKOM IIOJIE.

e DJEKTPOCTaTUYECKAs 3alUTA.

o JIMDIJIEKTPUKH B AIEKTPOCTATHYECKOM II0JIE.

e 3aBHCHMOCTb 2JIEKTPOEMKOCTH INIOCKOTO KOHJIEHCATOPA OT IUIOIIAAH IIACTHH,
paccTOsTHUSA MEKy HUMH U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

e DHeprus 3apsHKEHHOTO KOHJIEHCATopa.

YdeHnueckuil SKCIepUMEHT, 1JabopaTOpHbIE paboThI
o l3MepeHHe IEKTPOEMKOCTH KOHIEHCATOPA.
Tema 2. IlocTosiHHBIH dJIeKTpUYecKuii TOK. TOKH B pa3IMyHBIX cpeaax

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuia Toka. [TocToSIHHBIH TOK.

Hanpskenne. 3akon Oma 11 y4acTka LEIu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEITBbHOE COTPOTUBIIEHUE BenecTBa. [locienoBarensHoe,
napajieIbHOE, CMEIIaHHOE COETMHEHUE TIPOBOTHUKOB.

Pabora QJICKTPHUYICCKOI'O TOKA. 3akoH I[)KO}’JIH—.HCHLI&. MoOIIHOCTh QJICKTPUYCCKOT'O TOKA.



DNEeKTpOoABUKYILAsA CUJIa U BHYTPEHHEE COITPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa Juist
MOJTHOM (3aMKHYTOM) 3JIeKTpUUecKoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAs TPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COMIPOTUBIICHUS METAJIIIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuecKkuid Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBoanuku. CoOCTBEHHAsI U IPUMECHAS IPOBOJUMOCTD IIOJIyIPOBOIHUKOB. CBOMCTBA
p—n-nepexona. [lomynpoBoAHUKOBBIE TPUOOPBHI.

9JI€KTpH‘l€CKI/II>'I TOK B pacTBOpax M paciuiaBax 3JICKTPOJIHUTOB. :‘)J'ICKTpOJ'II/ITI/ILIeCKaH
JUucconuanus. 3JI€KTpOJII/I3.

DJIEKTpUYECKUH TOK B razax. CaMoCTOSTENbHBIN U HECAMOCTOSITEIBHBIN pa3psa. MoaHus.
Ilna3ma.

TexHn4eckue ycTpoiucTBa U NPaKTUYECKOe IPUMEHEHUE. aMIIEpMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTesIbHbIe IPUOOPHI, 3JIE€KTPOOCBETUTENIbHBIE TPUOOPHI,
TEPMOMETP CONPOTUBIICHHUS, BAKyYMHBIH U0, TEPMUCTOPHI U (POTOPE3UCTOPHI,
II0JIyIIPOBOJHUKOBBIN MO/, I'aJIbBaHUKA.

JlemoHcTpamuu

o l3mepeHue CUIIbI TOKA U HANIPSIKECHHUS.

e 3aBHCHMOCTb CONIPOTUBJICHUSI IMJIUHAPUYECKUX ITPOBOAHUKOB OT JJIMHBI, TUIOIIAIN
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 IPOBOAMMOCTb BO3AYXa.

e  OnHOCTOPOHHSS MPOBOAUMOCTD AUOAA.

YdeHnueckuil SKCIIepUMEHT, 1abopaTOpHbIE pabOThI

o I/IsyquHe CMCHIAHHOT'O COCANMHCHUA PE3UCTOPOB.

° I/I3MepCHI/IC BHCKTpO,Z[BI/I)KYH_[Cﬁ CHJIbI HCTOYHHUKA TOKA U €0 BHYTPCHHECTO
COIIPOTUBJICHUA.

. Ha6J'IIO,Z[CHI/IC QJICKTPOJIM3A.

MexnpeamMerHblie CBA3U
N3zydenue kypca ¢puznku 6a30Boro ypoBHs B 10-M kitacce oCyIIecTBISIETCS C y4eTOM

COACPIKATCIIbHBIX MCKIIPEAMCTHBIX CBsI3EH C KypcaMn MaTCMAaTHUKHU, 6I/IOJ'IOFI/II/I, XHUMHH,
FCOl"pa(bI/II/I U TCXHOJIOI'UU.



MexnpeaMeTHbIC TTOHATHS, CBSI3aHHBIE C H3YYCHHEM METOJIOB HAyYHOI'O ITO3HAHMS. SBJICHHUE,
Hay4dHBIA (PakT, runoresa, (pu3nuecKas BeIUYUHA, 3aKOH, TCOPHsI, HAOJII0ICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPCHHE.

Martemaruka: peleHre CuCTeMbl ypaBHEHUH, TMHeNHHas (QyHKIus, mapadoia, runepoosa, ux
rpaduKu U CBOICTBA, TPUTOHOMETPHUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHTEHC, KOTAHT€HC,
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIMH Ha OCU KOOPJIUHAT,
CJI0)KEHHE BEKTOPOB.

buonorus: mexanudeckoe ABMKEHHUE B XKUBOU npupoae, Auddysus, ocMoc, TeriooOMeH
KHUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayuH, TEINIOBOE PABHOBECHE), DJICKTPHUCCKUEC SIBJICHHSI
B JKMBOH MIPUPOJE.

Xumus. AUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC aTOMOB U MOJICKYJI, MOJIb BEIICCTBA,
MOJIsIpHasa Macca, TCIJIOBBIC CBOMCTBaA TBECPABIX TCII, )KI/II[KOCTeﬁ H Ia30B, 2JICKTPHYCCKUC
CBOMCTBa MCTAJJIOB, 3JICKTPOJIUTHYCCKAA AUCCOIMUAlIUs, IaJIbBaAHHUKA.

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

Texnonorus: npeoOpa3oBaHue JBUKEHHUM ¢ UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHHKE, MOIIMITHUKH, UCTIOJb30BAHUE 3aKOHA COXPAHCHUS UMITYJIbCca B TEXHUKE (pakera,
BOJIOMET U JIp.), ABUraTe)Ib BHYTPEHHETrO CrOpaHusi, IapoBasi TypOuHa, OBITOBOM
XOJIOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJIYYEHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM
YHCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTaTUUECKas 3aIlIUTa, 3a3EMIICHHE
3JIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBII PUHTED, JEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAJIbBAHUKA.

11-1 kiaace

Pazjnen 4. DaekTpoanHaMunka

Tema 3. MaruuTHoe moJie. DJIeKTPOMATHUTHAS HHAYKIHS

[TocrossHHBIE MarHUTHI. B3anMo1eiicTBHE MOCTOSHHBIX MAarHUTOB. MaruutHoe nojue. Bexkrop
MAarHUTHOM MHAYKUMH. [[pUHINN Cynepno3uuy MarHUTHBIX NIOJIEW. JINHUM MarHUTHOU
nHaykuud. KapTrHa nTuHUN MarHuTHOW MHTYKIIMH TTOJIST TIOCTOSTHHBIX MarHUTOB.
MarnuTHO€e noje IpoBOJHUKA ¢ TOKOM. KapTuHa NTMHUI MHAYKIIUM MarHUTHOTO MOJIs
JUTMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'0 KOJIBLIEBOTO MPOBOIHUKA, KATYIIIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, ee MOZlyJIb U HAaIIPaBJICHUE.

Cuna JlopeHnua, ee Moyib U HampasiieHue. [[BukeHne 3apsokeHHOW YaCTUIbI B OJTHOPOTHOM
MarHuTHoOM noJie. PaGota cuser Jloperma.

SIBneHue ANeKTPOMAarHuTHOM MHAYKIUU. [T0TOK BeKTOpa MarHUTHOW MHIYKIIUU.
DJIEKTPOABMKYIIAs CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHIyKIMK Dapajes.



BpreBoe QJICKTPHUICCKOC ITI0JIC. :‘)J'ICKTpOI[BI/I}KYH_Iaﬂ Ccujia MHAYKIWHA B IIPOBOJHUKE,
ABMIKYIIEMCS TOCTYIIATCIIbHO B OAHOPOJHOM MAroHMuTHOM IIOJIC.

IIpaBuio JleHna.

WNHayKTUBHOCTB. SIBIIeHHE CAMOMHAYKLUHU. DIEKTPOABHUKYIIAs CUJIa CAMOMHTYKIIHH.
OHeprust MarHUTHOTO HOJISI KATYIIKH C TOKOM.

DNeKTPOMarHuTHOE TOJIe.

Texauueckue yCTpOfICTBa M IIPAKTUYCCKOC HPUMCHCHUEC:. IIOCTOSHHBIC MAarHuThl,
QJICKTPOMAIrHUTHI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL, UHAYKIIUOHHAA
I1€Yb.

JlemoHCTpanuu

e OmbIT Opcrena.

e OTKIJIOHEHHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

e JIuHMM MHIYKIMH MAarHUTHOTO MOJIA.

o B3saumogeiicTBue AByX NPOBOJIHUKOB C TOKOM.

e Cuna Amnepa.

o JlewictBue cunbl JIopeHIla HA MOHBI AIIEKTPOIUTA.

o JSBieHME 3JIEKTPOMArHUTHOW UHAYKIWH.

e [lIpaBuno Jlenua.

e 3aBUCUMOCTbD AIEKTPOJABUKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHUS
MardHuTHOTO MOTOKA.

o JSIBIEHHME CAMOMHIYKIIUU.

YdeHnueckuil SKCIepUMEHT, 1JabopaTOpHbIE paboThI

o l3yuyeHue MarHUTHOTO IOJIS KATYIIKHU C TOKOM.
o HccnenoBanue neMcTBUSA OCTOSSHHOTO MarHATa HAa PaMKy C TOKOM.
o HccnenoBanue siBIEHUS 2JIE€KTPOMArHUTHON MHIYKIUU.

Paznen 5. Kosiebanusi M BOJIHBI
Tema 1. Mexanu4eckue M 3JIeKTPOMATHUTHbIE KoJIeOaHUs

Konebarenpnas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ['apMoHUecKre
konebanus. [lepuoy, yacrora, amruryaa u ¢gasza konedanuii. [IpyKuHHBII MasTHUK.
MatemaTtuueckuil MasiTHUK. Y paBHEHHE TapMOHMUYECKUX Kosiebanuil. [IpeBpaiienue snepruu
IIPU TAPMOHUYECKUX KOJIEOAHUSX.

Koneb6arenpubiit KOHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHHUS B UJI€aTbHOM
KoJe0aTeTbHOM KOHTYpE. AHAJIOTHS MKy MEXaHHUECKUMHU U DJIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyia ToMcoHa. 3aKOH COXpaHEHUS YHEPTUHU B UJICATHHOM
KoJe0aTeIbHOM KOHTYpE.



IIpencraBnenue o 3aTyxarolmux KojaeOaHUsX. BeIHyK1eHHbIE MEXaHUUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHbBIE KOJIEOaHHUS.

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

Tpancdopmarop. [IponszBoacTBo, nepeaaya u MoTpedIeHne SIEKTPUIECKON SHEPTUH.
DKOJIOTMYECKUE PUCKHU IIPU MPOU3BOJICTBE JIEKTpO3HEpruu. KynbTypa ucnosb3oBaHus
3JIEKTPOIHEPTUHU B TOBCEAHEBHOMN KU3HHU.

TexHuyeckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHUE: AIEKTPUUECKUIN 3BOHOK, T€HEPATOP
MIEPEMEHHOI'0 TOKA, JIMHUU AJIEKTPOIepeaayHm.

JlemoHcTpamuu

e HccnenoBanue napaMeTpoB KOJIeOATEIbHON CUCTEMbI (ITPYKUHHBIH U
MaTeMaTHYECKUI MasTHHUK).

e HaOmroneHue 3aTyXarommx KoJIeOaHwiA.

e HccrenoBanue CBONCTB BBIHYXKICHHBIX KOJICOAHHIA.

o Habmronenue pe3oHanca.

o CBOOOHBIEC 3JICKTPOMArHUTHBIC KOJICOAHUSI.

e OcumuiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSDHKCHUS OT BPEMEHH) JUTSI
AJIEKTPOMATrHUTHBIX KOJICOAHHI.

o Pe3oHaHC npu mocienoBaTeIbHOM COCIMHEHHH PE3UCTOPA, KATYIIKH

WHIyKTUBHOCTH Y KOH/ICHCATOPA.

Mogesb JTUHUM AJIEKTPOTIEPEaaUH.

Y4eHnueckuit SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

e HccnenoBanue 3aBUCUMOCTH NIEpUOJIa MaJIbIX KOIeOaHU Ipy3a Ha HUTU OT JITMHBI
HUTH U MacChl rpy3a.

e HccnenoBanne NEpEMEHHOIO TOKA B LIENIN U3 MOCIEA0BATENBHO COEAUHEHHBIX
KOHJEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. MexannuyecKkue u 3J1eKTPOMATHUTHbIE BOJIHBI

Mexanndeckne BOJIHBI, yCIOBHS pacnpocTpanenus. [lepuon. CKopocTs paclipocTpaHeHHs U
7inHa BosIHBL. [Tonepeunsie u mpogonbHble BosIHBL MHTEppepeHnns u nudpakums
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomKkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IYUYEHHS 2JEKTPOMAarHUTHBIX BOJIH. B3aumnas
opueHTanus BektopoB E, B, V B anekrpomarauTHoi BosiHe. CBONCTBA 3J1€KTPOMAarHUTHBIX
BOJIH: OTpa)KeHHE, MPEeJIOMIICHHE, Tosipu3anus, qudpakuus, narepdepennus. CKopocTb
3JEKTPOMATrHUTHBIX BOJIH.

IMxana OJICKTPOMAariuTHBIX BOJIH. HpI/IMeHeHI/Ie SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy.

[IpuHIMIIBI pagnoCBA3U U TeneBuacHuA. Paguonokanus.



DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEeH Cpeibl.

TexHudeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIbTPa3BYyKOBas IMarHOCTHKA B TEXHUKE U MEJIMLIMHE, pajap, paluONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

JlemoHCTpanuu

o OO0pazoBaHue U pacIPOCTPAHEHHUE MOMEPEUHBIX U MPOAOIBHBIX BOJH.

o Konebmromeecs Teno Kak HCTOYHUK 3BYKa.

o Habmonenne oTpakeHHs U PEIOMIICHUS] MEXaHUYECKUX BOJIH.

o HaOmonenne nateppepeHuny 1 Auppakiuy MEXaHHYECKUX BOJIH.

e 3BYKOBOH pE30HaHC.

o HaOmonenne cB31u POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYAOH U 4aCTOTOM
KOJIeOaHUH.

o HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHE,
noJspu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacnpocTpaHeHUE CBETa B OTHOPOJIHOM Cpeie.
JIyu cBera. ToyeuHbI ICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHbI OTpaskeHus cBeta. [loctpoenue n3o0paxkeHuil B INIIOCKOM
3epKaie.

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

Hucniepcus ceera. CloxHbIH coctaB 6enoro cera. L[Ber.

CoOuparomue 1 paccenBaroniue JuH3bl. ToHKas TuH3a. POKYCHOE pacCTOSTHUE U ONTHYECKast
cui1a TOHKOM J1H3bL. [TocTpoeHne n3odpaxeHuii B COOUparOLINX U pacCEUBAIOLIUX JTMH3AX.
dopmyiia TOHKOH JUH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensr nPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

Bomnosas ontuka. UnTepdepentus ceera. KorepeHTHBIE HCTOYHUKH. Y CTIOBUST HAOIIOACHUS
MaKCHUMyMOB U MUHUMYMOB B HHTeP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(DA3HBIX

KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakius ceera. JAudpakironHas penietka. Y cJoBHe Ha0II01eHUs TJIaBHBIX MAaKCHMYyMOB
MIPU NaIEHUM MOHOXPOMATHUECKOTO CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.
TexHudeckue ycTpoicTBa U MpakTUIECKOe MIPUMEHEHNE: 0UKH, JIyTa, (hoToarnmapar,

MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEIECKOT, BOJOKOHHAs ONTHKA, JU(PPAKITHOHHAS
perieTKa, moJIIPOUI.



JeMoHcTpaunmn

o [IpsmonuHeiiHOE pacnpocTpaHeHNE, OTPAKEHNE U TIPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpHI.

o IlonHoe BHyTpeHHEE OTpakeHHEe. Mo/ienb CBETOBO .

o MHccnenoBanue cBOMCTB M300pakeHU B TMH3AX.

e Mogenu MUKPOCKOIA, TEIEeCKOTa.

o Habmonenue uaTEpEepeHIINN CBETA.

o HabOmoaenue nudpakiuy cBera.

o Habmonenue aucnepcuu cBera.

o [IlomydeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

o [lomyueHue cnekTpa ¢ MOMOIMIbIO TU(PPAKIUOHHON PEIIETKH.

o HaOmonenue nmonspusanyu cera.

Y4eHuueckui SKCIIEpUMEHT, 1abopaTOpHbIE pabOThI

o M3mepeHue nokasaress IpeoMIICHUs CTEKIIA.

e HccnenoBanue cBOMCTB U300pakeHUH B TMH3AX.

o Habmonenue aucnepcuu cBera.
Pa3gen 6. OcHOBBI ceHAIbHOI TEOPUH OTHOCHTEIBLHOCTH
I'panu1pl IPUMEHMMOCTH KJIACCHUYECKOM MeXaHUKU. IlocTyaTel crienuanbHON TEOpUH
OTHOCHUTEJIbHOCTH: HHBAPHUAHTHOCTh MOJIYJISl CKOPOCTH CBETA B BaKyyMe€, IPUHIIMII
OTHOCHUTEJIBHOCTH DWHILTEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEUICHUE BPEMEHH U COKPAILIEHUE JITTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.
CBs13b Macchl € 3HEPTUEN U UMITYJIbCOM PENTUBUCTCKOMN YaCTHUIbl. DHEPTUs MOKOSI.
Paznen 7. KBantoBasi pusznka

Tema 1. DjieMeHTHbI KBAHTOBOM ONTHKH

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

OtkpsiTue u uccienoBanue porordpdexra. Onbitel A. I'. CroneroBa. 3akonsl poTorddeKra.
VYpaBuenue DiinmreitHa g pororddexta. «KpacHas rpanuna» Gorosddexra.

Hasnenne cBera. OnwiTel [1.H. JIeGenena.
XnMHuyeckoe NeUCTBHE CBETA.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: (POTO3IEMEHT, (POTOJATUHK,
COJIHEYHas Oatapes, CBETOAMOI.

JeMoHcTpauuun



e Doto3(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

o MHccnenoBanue 3aKk0OHOB BHEUTHETO (HOTOd(PdeKTa.

e Cseromuon.

o Conneynas Garapes.
Tema 2. CTpoenue atoma
Mopenb aroma Tomcona. OmnbiTel Pesepdopna mmo paccesauto o -uactul. [Imanerapnaas
Mmozenb atoma. [loctynatsl bopa. 3nydyenue u norsomnienrne GOTOHOB MPH MEPEX0/Ie aTOMa
C OJTHOTO YPOBHsI 3HEpruu Ha Apyroi. Bunel cnektpoB. CrieKTp ypOBHEW SHEPTHH aTOMa
BOJOpOJA.
BousiHoBgIe cBoOMicTBa yacTull. Bosubl ne bpoins. KopmyckyisipHO-BOJIHOBOM Tyalin3M.

CroHTa”HHoOE U BBIHYKACHHOC U3JIYUYCHUC.

TexHuuyeckne ycTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIICKTPAIbHBIN aHaIN3
(cmiexTpockort), Ja3ep, KBAHTOBBIH KOMITBIOTE.

JlemoHCTpanuu
e Mopuens onbita Pesepdopra.
o Omnpenenenne AIMHBI BOJIHBI JIa3epa.
o Habmonenne muHEHYATHIX CIIEKTPOB M3ITyYCHUSI.
o Jlazep.
Y4eHnueckui SKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI
o HaOmtonenue nuHeiuaToro crekrpa.
Tema 3. AToMHOe s1IpO
OKCIIEpUMEHTBI, JOKA3BIBAIOIINE CI0KHOCTh CTPOECHHUS siipa. OTKpPBITHE PalOaKTUBHOCTH.
OmneiTel Pe3epdopaa mo onpenenennio coctaBa paaloakTUBHOTO u3nyudeHus. CBoiicTBa

aJ'IL(ba-, 6eTa-, raMma-us3JIyuCHUs. Bausaue pPaaAnOaKTUBHOCTH HaA KUBBIC OPTaHU3MBI.

OTkpeiTHE IPOTOHA U HeWTpoHa. HykiionHnas monens siipa ['eiizen6epra—lBanenko. 3apsn
sapa. MaccoBoe uncio sapa. U30Tomsl.

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

DHeprus cBA3M HYKJIOHOB B sifjpe. S nepHblie cuibl. JlegexT Macchl sapa.
AnepHsle peakunu. Jlenenre u CUHTE3 SIED.

Snepusiii peakrop. TepmosiaepHsiit cunTes. [Ipo0GneMsl U MEPCIEKTUBHI SIIEPHOI
SHEPTEeTUKHU. DKOJOTHUYECKHE ACTIEKTHI SIEPHOM SHEPTETUKH.

DnieMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.



MeTo1p1 HaOJIIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHUII.
@dyHaamMeHTalbHbIe B3auMOIeiCcTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUDA.

TexHudyeckue ycTporCTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETD, KaMmepa BuiibcoHa,
SIIEPHBIN peakTop, aToMHas 6oMoa.

JeMoHcTpauuun

o CueT4yuK HOHU3UPYIOLIUX YACTHIL.
YdeHn4eckuil SKCIIEpUMEHT, 1TabopaTOpHbIE paboThI

e HccnenoBanue Tpexo yacTuil (o roToBbIM (GoTorpadusm).
Pa3gen 8. DjieMeHTHI aCTPOHOMHH U aCTPOPU3NKHU
Ortansl pa3BUTUS acTpoHOMuUU. [IpHKiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMMH.
Bup 3Be3nHoro He6a. Co3Besnus, sipKue 3Be3/1bl, IJIAHEThl, UX BUAUMOE JBH)KEHUE.
ConHeuHas cucrema.
Connue. Conneuynasi akTuBHOCTh. McTtounuk 3neprun CosHila U 3Be37. 3B€3/Ibl, UX
OCHOBHBIE XapaKTEpUCTHUKU. J(narpaMMa «CIEeKTpaJIbHbIN KJIacC — CBETUMOCTb». 3BE31bI
IJIaBHOM MOCJIEe10BAaTEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb JUIsl 3B€3[] TJIaBHOM
IIOCJIEI0BATENbHOCTH. BHyTpeHHee cTpoeHne 38e31. COBpEMEHHBIE IIPECTABIECHNUS O

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

Mneunsiii [TyTs — Hama [Manaktuka. [Tonoxxenue n nqmxenne Comnna B ["anaktuke. Tumbt
rajgakTvk. PaguoramakTuku u kBazapbl. YepHbIE ObIPHI B SAPAX FalaKTUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:1a. Pasoeranue ranaktuk. Teopus
bonboro B3peiBa. PennkToBoe n3imyueHue.

MacutaGHas ctpykTypa Beenennoil. MeraranakTuka.

Hepermennsie npo0i1eMbl aCTPOHOMUH.

Yyennueckue HaOIIOICHUS

Habmtoienust HEeBOOPYKEHHBIM I'J1a30M C MCIIOIb30BAaHHEM KOMITbIOTEPHBIX MPUIIOKEHUH IS
OIpeJIeJIeHUs TTOJI0KEHUSI HEOECHBIX 00BbEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE CO3BE3AU
CeBepHOro noxymapus 1 ipKue 3B€3/1bl1.

Hab6mronenus B reneckon Jlynsl, uranet, Maegroro [lyTu.

O0o0maroniee noBTOpeHUE



Ponb ¢u3uku 1 acTpOHOMHUHU B SKOHOMUYECKON, TEXHOJOTUYECKON, COITMAIBHONW U ATHYECKOM
cdepax IeaTeIbHOCTH YeIIOBEKa, POJIb U MECTO (DM3HKHU M ACTPOHOMHH B COBPEMEHHOMN
Hay4YHOU KapTUHE MHPA, POJIb (HU3UIECKON TeoprHr B (HOPMUPOBAHUY TIPEICTABICHUN O
¢u3nveckoil KapTHHE MUPA, MECTO (PU3NIECKON KapTUHBI MUpa B 00IIEM PsIly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPECTaBICHUHN O MPUPOJIC.

MexknpeamMeTHble CBSI3H

Nzyyenne kypca pusuku 6a3oBoro ypoBHs B 11-M kiacce oCyIIecTBISCTCS C YUYETOM
COJIePIKATEIBHBIX MEKIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XHMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIC TTOHSATHS, CBSI3aHHbBIE C U3YYCHHEM METOJI0B HAy4YHOI'O MO3HAHUS: SIBJICHHUE,
HayuyHbIi (akT, runoresa, pusnueckas BeIUUHUHA, 3aKOH, TEOPHs, HAOJI0IeHuE,
SKCIIEPUMEHT, MOJICIIMPOBAHNE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: peleHre CUCTEMbI YpaBHEHHH, TPUTOHOMETpUYecKre QYHKIIMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO, BEKTOPBI U UX
MIPOEKIIUH Ha OCH KOOPJMHAT, CJIOKEHHUE BEKTOPOB, IIPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIUA,
IIPU3HAKU [10JI00US TPEYTOJIbHUKOB, OIPEieNICHHE TUIOIAAN IUIOCKUX (GUryp u oobema Ted.

buonorus: snekTpuyeckue siBJICHUS B )KUBOW MIPUPOJIE, KOJieOaTEIbHBIC IBHKCHHS B )KUBOM
MIPUPO/JIE, ONITUUECKUE SIBJICHUS B )KUBOW MPUPOJE, IEUCTBUE pauallii Ha KUBbIE
OpraHu3MBbl.

XHMHMS: CTPOCHHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTYpa TBEPBIX TEI,
MeXaHU3Mbl 00pPa30BaHUS KPUCTAIIMUECKON PELIETKH, CIIEKTPAJIbHBINA aHAIN3.

['eorpadusi: MaruuTHBIE TIOIOCA 3€MITH, 3aJI€KH MAaTHUTHBIX Py, POTOChEMKA 3eMHOM
MMOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUI.

TexHomorus: TMHUN QJICKTpOIICpCaavuu, reHepaTop IEPEMCHHOI0 TOKA, SJICKTPOABUTATCIIb,

WHIyKIUOHHAS 11€4b, pajiap, paaIuonpUeMHHK, TEICBU30pP, aHTeHHA, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COTHEUHas 6aTapest.

TemaTnueckoe MIAHUPOBAHHUE

«r
10-#i kaacc
KounuectBo yacos DJIeKTPOHHbIE
HaunmeHoBanue
Ne (um¢posbie)
n/n | PA3ACIOB H TEM B Koutpouibbie | [IpakTH4ecKkHe | ggpazopaTebHbIe
NPOrpamMMmsbl cero 6 6
padoThI padoThI pecypcesl

Paznean 1. PU3UKA U METO/JIbIl HAYUYHOI'O ITIO3HAHUSA

dusuka 1 METOIBI
Haquoro IIO3HAHUA

11 2 <..>




Wroro mo pazneny 2
Pa3znen 2. MEXAHUKA
2.1 |Kunemaruka 5 <..>
2.2 | lunamuka 7 <..>
23 3aKOHbBI COXpaHEHUs 6 1 1 < >
B MEXaHUKE
Hroro no pazaeny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJMHAMUKA
OcHoBBI
31 |MoneKyspHO- 9 1 < >
KHHETHYECKOU
TEOpHUU
3p |Ocuoss 10 1 <.>
TEPMOJMHAMHUKH
ArperaTHble
33 |cocrosnus 5 < >
BemecTBa. da3oBbie
Nepexoabl
Hroro no pazneny 24
Pazgen 4. QJIEKTPOANHAMUKA
4.1 |DnekTpocraTuka 10 1 1 <.>
[TocTosHHBII
4o |PTEKTPHUECKHI TOK. 12 1 1 < >
Toxku B paznu4HbIX
cpenax
Hroro no pazaeny 22
IToBTOpEHME 2 1 <..>
OBUIEE KOJIMYECTBO
YACOB 11O 68 5 4
[MPOTPAMME
11-1 kJaacce
KosmmuecTBo yacoB JJIeKTPOHHBIE
HaumenoBanmue
Ne (uudposrbie)
n/n | PA3AEIOB H TEM Beero | KOHTPOIbHBIE | TIDAKTHYECKHE | gGpazoBaTenbHbIe
MpOrpamMMmbI padoThbI padoThbl pecypeb

Paznea 1. JIEKTPOJANHAMUKA




MaruauTHoe noe.

1.1 | DnexkrpomarHuTHas 11 1 3 <..>
UHTYKIUS

Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA U BOJIHBI

MexaHnyeckue u
2.1 |>neKTpoMarHuTHHIC 9 1 <..>
KoJIeOaHus

Mexannueckue n

2.2 | 3IEKTpOMArHUTHBIC 5 1 <..>
BOJTHBI

2.3 | Onruka 10 3 <.>

Hroro no pazueny 24

Pazzexn 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

OCHOBBI CITEIIHATBHOMN

3.1 |Teopum 4 1 <..>
OTHOCUTEIIBHOCTH
Uroro no pazaeny 4

Pa3zgen 4. KBAHTOBAS ®U3UKA

41 03;1:;4;;{%1 KBaHTOBOM 6 < >
4.2 | Ctpoenue aroma 4 <..>
4.3 | AToMHOe s111po 5 <.>
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

ONEMEHTHI

5.1 |actpoHomuu u 7 1 <.>
acTpou3uKH

Hroro mo pazneny 7

Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 | OOoOuaomee 4 <.>
TIOBTOPEHHE

Hroro mo pazneny 4

IToBTOpEHME 3 <..>

OBIIEE KOJIMYECTBO

YACOB 11O 68 4 7

[MPOTPAMME




IIpoBepsieMblie TPeOOBAHMA K pe3yJbTaTaM
ocsoeHust OOII u 3J1eMeHThI COAePKAHUSA

B ¢denepanbHbIX 1 perHOHAIBHBIX MPOLIEAYPAX OLEHKH KauecTBa 00pa30BaHUS HCIIOIb3YeTCs
nepedeHb (Koau(pUKaTop) pacupeelICHHBIX M0 KJlaccaM IPOBEPsIeMbIX TPeOOBaHUH K
pesynbTatam ocBoeHuss OOIT COO u 371eMeHTOB coepKaHus 1Mo (pusmke.

10 kaacc

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOIl

Kon
MpoBePsIEMOro
pe3yJbTarTa

IIpoBepsiemble MpeAMeTHBIE Pe3YIbTATHI OCBOEHHSI OCHOBHOIA
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o0ero 06pa3oBaHus

10.1

JIeMOHCTpHUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIBHOCTH JIIOAEH

10.2

Y4YUTBHIBaTh TPAHUIIBI TPUMEHEHHS N3YYEHHBIX (PU3MUECKUX MOJeNeit:
MaTepHualibHas TOUKa, HHEpPLHaJIbHAasl CUCTEMa OTCYETa, aOCOIIOTHO
TBEPOE TEJO, UJCANIbHBIN ra3; MOAEIN CTPOSHHUSI ra30B, )KUJIKOCTEN U
TBEPABIX TE€J, TOUECUHBIN MIEKTPUUECKHUH 3aps]l - IPU PELICHUH
¢bu3nueckux 3aaay

10.3

Pacnio3naBath usndeckue sBiaeHUs (POLECCHI) U OOBICHATh UX HA
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KUHETUUECKON TEOPUU
CTPOEHMS BEILIECTBA U DJIEKTPOJUHAMUKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHENHOE IBUKEHNE, CBOOOAHOE MaZICHNE Tel,
JBMDKEHUE 110 OKPYKHOCTH, MHEPIMSI, B3auMo/ieiictBue e, nudpdysus,
OpOYHOBCKOE JIBU’KEHUE, CTPOCHUE KUJIKOCTEN U TBEPABIX TE,
U3MeHeHne 00beMa Tell IpH HarpeBaHuu (OXJIAXKICHHH), TEIIOBOES
paBHOBECHE, UCTIApPEHNE, KOHICHCallus, TUIaBJIEHUE, KpUCTAIIU3alus,
KHUIIEHHE, BIA)KHOCTh BO3/lyXa, MIOBBIIICHNE JABJICHUS ra3a Ipu €ro
HarpeBaHuM B 3aKPbITOM COCYJI€, CBSA3b MEXKIY NapaMeTpaMH COCTOSHUS
ra3a B M30MpOIIECcCax; IEKTPU3aLus TeN, B3aUMOACHCTBHE 3aps 0B

10.4

OnuceiBaTh MEXaHMYECKOE JIBIKEHUE, UCTIONB3YsI (pU3ndecKue
BEJIMYMHBI: KOOPAWHATA, TyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, Cuia, UMITyJIbC Tela, KWHETUYECKasl SHEPTHUs, IOTEHIMaIbHAs
SHEPTHsI, MEXaHW4YeCcKasi paboTa, MEXaHUYeCKasi MOIIHOCTh; TPH
OMHMCAaHUU TPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI UCTIOB3YEMBIX
BEJIMYWH, X 0003HAYCHUS U CAMHUIIBI, HAXOIUTH (POPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (PU3MUYECKYIO BETHUUHY C APYTUMU BETUYUHAMU

10.5

OnuceiBaTh HN3YYCHHBIC TCIIJIOBBIC CBOMCTBA TEI U TEIJIOBLIC SABJICHUA,
HCIIOJIb3YS (1)I/I3I/I‘-ICCKI/IC BCJIMYMHBI. JJABJICHUE I'a3a, TEMIICPATypa,
CpC€AHAA KNHECTHUYCCKAs SHCPTHUA XaOTUYCCKOI'O ABUXKCHUSA MOJICKYI,




CPEIHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI,
BHYTpPEHHsA SHEprusi, padora raza, KoahGUIHUEHT MOJIE3HOT0 AeHCTBUS
TEIUIOBOTO JIBUTaTElIs; IPU ONMCAHUM NIPABUIBLHO TPAKTOBAThH
(bu3nyYecKui CMBICI UCTOIb3YEMbIX BEJIMYMH, UX 0003HAUCHUS U
€IMHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PH3HUECKYIO
BEJIMYUHY C IPYTUMH BEIIMUYUHAM

10.6

OnuceIBaTh U3yYEHHBIE JIEKTPUUECKUE CBOMCTBA BELIECTBA U
ANIEKTPUYECKHUE SBJICHUS (IIPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEIUYHUHBI:
AIEKTPUUECKUN 3apsl, JIEKTPUUECKOE I0JI€, HAMPSKEHHOCTh MOJIA,
IIOTEHIMAJ, Pa3HOCTb ITOTEHIIMAJIOB; IIPU OIIMCAHUHU IIPABUIILHO
TPaKTOBAaTh (PUINYECKHUI CMBICI UCTIOJIB3YEMBIX BEJIMYUH, UX
0003HAYCHHS U eIMHHIIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(buU3MYECKYIO BETHUUHY C APYTUMU BETUYUHAMU

10.7

aQHATM3UPOBAThH (PU3UUYECKUE TTPOLIECCH U SIBJICHUS, UCTIONIb3YS
(hU3UYECKUEe 3aKOHBI U IPUHITUIIBL. 3aKOH BCEMUPHOTO TAroTeHus, |, Il u
I11 3axonbsr Hpt0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPTUH, 3aKOH
COXPaHEHHUS UMITYJIbCa, IPUHLHUIT CYTIEPIO3UIIMH CUJT, TPHUHIIMIT
paBHOIIPaBUS UHEPLUUATBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KHHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpeHE KHHETUYECKON IHEPTUHU TEIJIOBOTO JIBHYKCHHS MOJIEKYJI C
a0COMIOTHON TeMIEpaTypoi, MEePBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs AJIEKTPUIECKOTO 3aps/a, 3akoH KyioHa, mpu 3TOM pa3indarhb
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U
ycioBust (TpaHUIIbI, 00TaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPUHIIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3auyaTh yCIOBUS UX O€30MacHOTO
WCIIO0JIb30BAaHUSI B IOBCEIHEBHOM )KM3HU

10.9

BBINONMHATE SKCIEPUMEHTHI [0 UCCIIEAOBAHUIO (PU3UUECKUX SABJICHUNA U
MIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; pu
3TOM (OPMYIUPOBATH MPoOIIeMy (3aa4uy) U THIIOTE3y Y4eOHOTO
HKCHEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYAOBaHMS,
MIPOBOJIUTH OMBIT U (HOPMYITUPOBATH BBIBOIbI

10.10

Ocy1ecTBIATh NPsIMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEJTUYNH;
[P 3TOM BBIOMpATh ONTUMANIBHBIM CIOCO0 U3MEPEHUS U UCTIOIb30BATh
W3BECTHBIE METO/IbI OLIEHKU MTOTPENTHOCTEN H3MEPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY GU3NUYECKUMU BEIUYUHAMHU C
HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH; IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl IOJTYYEHHON 3aBUCUMOCTH
($U3NYEeCKUX BETUYMH B BUJIE TaOJIUIl U IpaUKOB, JIeNaTh BHIBOJIBI IO
pe3ybTaTaM HCCIeI0BAHUS

10.12

Cobmroiath mpaBuia 6e30MacHOro Tpy/a Mpy MPOBEACHUH UCCIIeTI0BaHUN
B paMKax y4eOHOT0 SKCTIEpUMEHTA, YIeOHO-UCCIIeI0BATEILCKON U
MIPOEKTHOM AESITENIbHOCTU C UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOUCTB
1 1a00paTOpHOTO 000PYIOBAHUS

10.13

Pemate pacueTHble 3a/1auu ¢ IBHO 33JIaHHON (PU3UYECKON MOJIETIBIO,




HCIIOJIb3YA (bI/ISI/I‘-IeCKI/Ie 3aKOHbI U IIPUHLUIIBI, HA OCHOBEC aHAJIn3a
YCJI0BHA 3a/1a9n BI)I6I/IpaTB (1)I/I3I/ILI€CKYI-O MOJICJIb, BBIACIIATDH (1)I/IBI/ILIeCKI/IC
BCJIIMYMHBI U (bOpMYHLI, HGOGXOIII/IMBIG AJId €€ pCHICHUs, TPOBOAUTH
Ppacuy€Thbl 1 OUCHUBATH PCAJIBHOCTD IMOJIYUYECHHOT'O 3HAUYCHUA (bPI?)H‘ICCKOﬁ
BCJINYHHBI

10.14

Pemiate kauecTBEHHBIE 3a/1a4: BHICTPAUBAThH JJOTUUECKU
HEMPOTUBOPEUUBYIO IIETIOUKY PACCYXACHUMN C OTOPON Ha U3yUYeHHbBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NICCKHUE SIBICHUS

10.15

Hcnonb30Bath MpH pelieHny yueOHbIX 3a/1a4 COBpEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJIIOTUH JUISI TOUCKA, CTPYKTYPUPOBAHHUS,
MHTEPIIPETAMH U IPEJICTaBICHUS YUeOHOM U HAyYHO-TTOMYJISIPHOI
nHGOpPMAINH, TIOTYYEHHON U3 PAa3IMYHBIX HCTOYHHKOB; KPUTHUECKH
aHAJIM3UPOBATH MOJTy4YaeMyto HH(OpMALIHIO

10.16

[TpuBOIUTE IpUMEPHI BKIIAJa POCCUNCKHUX U 3apYOEIKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTUE TEXHUKH U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOPETUICCKHUE 3HAHMS 110 (PU3UKE B IOBCETHEBHOMN KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH IIPH OOpAIIEHUH ¢ IPUOOpaMu 1
TEXHUYCCKUMH YCTPONCTBAMH, IS COXPAHCHHUS 3I0POBbS U COOIIOICHHUS
HOPM 3KOJIOTMYECKOTO TIOBEICHHUS B OKPYIKaIOIIeH cpejie

10.18

PaGotats B rpymme ¢ BHIIOTHEHHEM Pa3IMYHbIX COIIMAIBHBIX POJICH,
IUIAaHUPOBATh padOTy TPYIIIBI, PAllMOHAIBHO PACIIPENESATh 00S3aHHOCTH
U TUTAHUPOBATH JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJJleKBaTHO
OLIGHMBATh BKJIAJ] KQX/I0T0 U3 YUACTHUKOB IPYIIIbI B pEIICHNE
paccMaTpuBaeMoi MpoOIeMBI

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Ko Kon

paszieiia

NMpoBEpPAECMOro HpOBepﬂeMble IJIEMEHTDBI COACPKAHUSA
3JIEMECHTA

OU3NKA 1 METOJAbIl HAYUYHOI'O [TIO3HAHU A

®du3suka - Hayka o nmpupoae. Hayunbie MeTo1bl MO3HaHUSA
1.1 OKpY’Karo1ero Mmupa. Posb 3kcriepuMeHTa u TEOpUH B
rpolecce MO3HaHUSI IPUPOABI. DKCIIEPUMEHT B (pU3NKe

MonenupoBanue GU3NIECKUX SIBICHUHN U MPOIIECCOB.
Hayunsble runoressl. ®u3nyeckue 3aKOHbI U TEOPUH.
I'panuIel MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHIIUTT
cooTBeTcTBUS. Poib 1 MecTo pu3uku B popMHUpPOBAHUHI
COBPEMEHHOM HayYHOU KapTHUHBI MUPA, B TPAKTUUYECKON
NEeITEILHOCTH JTI0NEH

1.2

MEXAHUKA

2.1

KMHEMATHKA




211

MexaHu4ecKoe JBIKCHHUE. OTHOCUTENBHOCTh
MEXAaHUYCCKOI'O IBUKCHUS. Cucrema orcuera. TpaeKTopI/IH

212

[Tepememnienue, ckopocTb (CpeaHsisi CKOPOCTh, MTHOBEHHAsI
CKOPOCTB) M YCKOPEHHE MaTePHAIbHON TOYKH, UX MPOSKIHH
Ha OCH cucTeMbl KoopauHaT. Cllo)keHue nepeMeleHni 1
CJIOKEHHUE CKOPOCTEH

2.1.3

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBokeHue. ['paduky 3aBHCUMOCTH KOOPIUHAT, CKOPOCTH,
YCKOpEHUS, MYTU U MepeMEIleHUs] MaTepUaIbHOW TOUKH OT
BpEMEHHU

214

CBobOoHOE mazieHue. Y CKOpeHrne CBOOOHOTO TIaICHUS

2.15

Kpuonunelinoe neuxenue. PaBHoMepHOe ABHKEHUE
MaTepUaIbHON TOYKH 110 OKPYKHOCTH. YTJIOBask CKOPOCTh,
nuHelHas ckopocts. Ilepuoa u gacrora.
LlenTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuyeckue yCTpoucTBa: CHUAOMETD, ABUKEHUE CHAPSIOB,
LIETTHBIE ¥ PEMEHHbIE NTepelaun

2.1.7

[IpakTuueckue padoTsl. i3MepeHrne MTHOBEHHON CKOPOCTH.
HccnenoBanue COOTHOILIEHNS MEXAY IIyTAMH, IPOHACHHBIMU
TEJIOM 3a II0CJIEI0BATENIbHBIE PABHBIE IIPOMEKYTKHA BPEMEHH
IIPY PaBHOYCKOPEHHOM JBM)KEHUU C HAYAJIbHOM CKOPOCTBIO,
paBHOU HyI0. M3ydyeHne NBM>KEHMS IaprKa B BA3KON
KHUJIKOCTU. M3yueHue ABMKeHUs Tea, OpOLIEHHOro
TOPU30HTAIIBHO

2.2

JMUHAMUKA

221

IIpunnun otHocuTenbHOCTH ['anunes. IlepBelii 3aKkoH
Herorona. IHepupanbHble CUCTEMBI OTCYETA

2.2.2

Macca tena. Cuia. [IpuHnun cynepno3unyu cui

2.2.3

Bropoii 3akoH HproTOHA 11711 MaTEpUAIbHON TOYKHU B
uHepimansHoi cucreme orcueta (MCO). Tpetwnii 3akoH
HeroTOHA 1711 MaTepuanbHBIX TOUEK

224

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [leppas
KOCMMUECKasi CKOpOCThb. Bec rena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbXKEHUS 1
cwia tpenus nokos. Kosddunuent tpenuns. Cumna
CONPOTUBIICHUS IPU ABMKEHHUM TeJa B KUJIKOCTH WIIH ras3e

2.2.7

[TocTynaTenbpHOE ¥ BpamaTeIbHOE TBUKEHUE a0COFOTHO
TBEpJOTrO Tela

2.2.8

MoMeHT cuiibl OTHOCUTENIBHO OCH BpatieHus. [Inedo cumsi.
VYcnosus paBHoBecus TBepaoro tena B MCO




2.2.9

TexHudeckue ycTpoucTBa: NOAINITHUKY, JBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[IpakTrueckue padoTel. U3yuenue nmkeHus Opycka 1mo
HaAKJIOHHOM MIOCKOCTH IO JCHCTBHEM HECKOIBKHX CHIJI.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX
B 1eOpMUPYEMOIA IPYKUHE U PE3UHOBOM 00pasIiie, OT
BEJIMYUHBI X Aedopmaruu. MccienoBanue yCcIoBHA
paBHOBECHS TBEPAOTO TE€JIa, UMEIOLIET0 OCh BPALLICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

231

I/IMHYJ'IBC MaTepHaHBHOfI TOYKH, CUCTEMbBI MaTCPUAJIBHBIX
TOYCK. I/IMHy.IH)C CHJIBI 1 U'3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpanenus umiyibca B UCO. PeakTuBHOE JBHKEHUE

2.3.3

Pabora cuiet

234

MoIHOCTE CHJIBI

2.35

Kunernueckas sHeprust MarepuainbHOM TOUKHU. Teopema o
KMHETUYECKOW SHEPruu

2.3.6

[lorenunanpsHas sHeprus. [loreHunanbHas 3HEpTrUs ynpyro
nepopMupoBaHHON NpyKUHBL. [loTeHIIManbHAs SHEPTUs Teaa
BOJIM3U IOBEPXHOCTH 3eMIIH

2.3.7

[ToTeHunanpHble U HEMOTEHIMAIbHBIE CUITBL. CBSI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C U3MEHEHHEM MEXaHMYECKON
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOU
JHEPrUU

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHnueckue yCTpouCcTBa: IBUKEHHUE PAKET, BOJIOMET, KOTIED,
NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTuueckue padotsl. M3yueHne cBsa3u cKopocTel Te pu
Heymnpyrom yaape. MccnenoBanue cBs3u paOOThI CUITBI C
W3MEHEHUEM MEXaHWYECKON YHEPTUHU Tema

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH

3.11

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.
BpoynoBckoe nBmxenue. uddysus. Xapakrep ABHKEHUS U
B3aMMO/JICHICTBUS YaCTHUI] BEILIECTBA

3.1.2

Mojaenu cTpoeHus ra3oB, )XUIAKOCTEH U TBEPABIX TEI U
00BsACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE DTHX MOJEIEH

3.13

Macca monekyn. KonuuectBo BemectBa. [Tocrosanas
ABoraapo

3.14

TemnoBoe paBHOBecue. TemnepaTypa U €€ U3MEPEHUE.
[[Ixana temnepatyp Llenbcus




3.15

Mopens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH UICaTbHOTO Ta3a

3.16

AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHeld KHHETHYECKOM
SHEPruHU TEIUIOBOTO JABMKEHHUS yacTul rasa. [Ilkama
temnepatyp KenbBuna

3.1.7

Vpasuenue Knaneiipona - Menneneesa. 3akon Jlaibrona

3.18

l"azoBbIe 3aKk0HBI. M301TpOLIECCHI B UI€AJIBHOM ra3e ¢
MOCTOSSHHBIM KOJIMYECTBOM BEIIECTBA: U30TEpMa, U30X0Pa,
n3obapa

3.1.9

TexHnuyeckue ycTpoicTBa: TEpMOMETp, OapoMeTp

3.1.10

[IpakTuueckue padboTsl. i3MepeHre Macchl BO3/1yXa B
KJIaCCHOM KOoMHaTe. MccieoBaHne 3aBUCUMOCTH MEXKY
rapamMeTpaMH COCTOSIHHSI pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmoauHamMuueckas cucteMa. BHyTpeHHss SHEPTUs
TEPMOJIMHAMUYECKON CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS

3.2.2

KonnuectBo temnotsl u padota. BHyTpeHHsIs 3Heprus
OJTHOATOMHOT'0 HJI€aJIbHOIO Ta3a

3.2.3

Buapl Temionepenavn: TEIIONPOBOIHOCT, KOHBEKITHS,
m3nydeHue. TemmoeMKocTh Tena. Y ienbHas TeII0eMKOCTh
BellecTBa. Pacuer konuyecTBa TEIIOTHI IPH TEIUIONEpE1aye

3.24

[IepBb1it 3ak0H TepMoaHAMUKH. [IpruMeHeHne nepBoro
3aKOHa TEPMOAMHAMUKH K H3ompolueccaM. [ padudeckas
MHTEpIpeTanus padoTsl rasa

3.2.5

TennoBbie MamyHbL. [[pUHIUTIBI AEHCTBUS TEIJIOBBIX MAIIWH.
[IpeoOpazoBanus JHEPTUHU B TEIJIOBBIX MaIIMHAX.
Koaddurment monesnoro aericrus (manee - KIT) Termosoi
MammHsbl. [uki Kapuo u ero KII/]

3.2.6

Bropoii 3akon TepMoanHamMuku. HeoOpatumMocTs nporieccoB
B nipupoze. TensoBble ABUraTeNu. DKOJOTHUECKUE MPOOIIeMbl
TEIJIO3HEPTETUKH

3.2.7

TexHuueckue yCTpoMCTBa: IBUTaTENb BHYTPEHHETO
cropaHusi, OBITOBOM XOJOIUILHUK, KOHJIUIIHOHED

3.2.8

[IpakTuueckue padbotsl. i3MepeHue yaenbHOM TenI0eMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BbBIE IIEPEXO/IbI

331

[TapoobpazoBanue u koHaeHCanws. VcnapeHue u KumeHue.
VY nenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTh
TEMIEpaTyphbl KHTICHUS OT JaBIICHUS

3.3.2

AOCOIOTHAsI 1 OTHOCUTEIbHAS BIIAYKHOCTh BO3TyXa.
Hacsiennsiit nap




Tsepnoe teno. Kpucrammmueckue u amopdHsle Tena.

3.3.3 AHU30TpONUs CBOMCTB KpUCTaIIOB. JKuKknue KpucTaibl.
CoBpeMeHHbIE MaTepUallbl
334 [InaBneHue u KkpuctauM3anus. Y JesbHas TEIoTa
e maBieHus. Cyomumanus
3.35 YpaBHeHHE TEIIOBOTrO OajaHca
TexHUu4ecKue yCTpoMCTBa: TUTPOMETP U IICUXPOMETP,
336 KaJIOPUMETP, TEXHOJIOTHH MOTYYeHHS] COBPEMEHHBIX
e MAaTEepHaJIOB, B TOM YHCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTuueckue padotsl. Mi3MepeHue BIaXHOCTH BO3AyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
411 DnexTpu3anus Tel. JNeKTpuyeckuit 3apsa. JBa Buaa
o NEKTPUUYECKUX 3aps]10B
4.1.2 [TpoBOHKMKH, AUAISKTPUKH U TIOTYIPOBOTHUKH
413 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa
414 B3aumoneiictue 3apsinoB. 3akon Kynona
OnexTpuueckoe noje. HampspkeHHOCTh 3J€KTPUUECKOTo
4.1.5 nosis. [Tpunnun cynepniosuiuu. JIMHUKM HaNPsHKEHHOCTH
ANEKTPUYECKOTO OIS
4.1 416 PaGora cun sanextpoctaruueckoro nois. [loteHmnuan.
o Pa3zHocTh moTeHManos
417 [TpOBOAHUKY ¥ TUIIEKTPUKH B IIOCTOSHHOM 3JICKTPHUECKOM
- nosnie. J{usnekTpuyeckasi IpoOHUIIaeMOCTh
418 OnexTpoeMKkocTh. KoHieHcaTop. DIEKTPOEMKOCTh MI0CKOT0
- KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO KOHACHCAaTopa
TexHuyeckue yCcTpoucTBa: JIEKTPOCKOIL, IJIEKTPOMETP,
419 ANEKTPOCTATUYECKAS 3alIUTA, 3a3€MIICHHE DIIEKTPOIPUOOPOB,
KOHJIEHCATOP, KCEPOKC, CTPYUHBINA PUHTEP
4.1.10 [IpakTueckue padboTsl. i3MepeHue 31eKTpoeMKOCTH
o KOHJIEHCaTopa
[MTOCTOSAHHBIN DJIEKTPUUECKHNU TOK. TOKU B PA3JIMUHBIX CPEJJAX
421 VYcnoBus cynecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO
o Toka. Mcrounnku Toka. Cuina Toka. [TocTossHHBINA TOK
4.2
422 Hamnpspkenune. 3akon Oma a1 y9acTka 1enu
423 DIIEKTPUYECKOE COMPOTUBIICHUE. Y IETbHOE COMTPOTUBIICHUE

BEIECTBA




4.2.4

HOCHGHOB&TCHBHOC, nmapauieJibHOC, CMCIIAHHOC COCIUHCHNC
IIPOBOOIHHKOB

4.2.5

Pabota anekTpudeckoro Toka. 3akoH [[xoyis - Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

aneKTpoABMKYyInas cuia (nanee - 9JIC) u BHyTpeHHEe
CONPOTHBIICHHE UCTOYHKMKA TOKA. 3akoH OMa UIs TIOJTHOM
(3amxHyTOI) 37eKTpUUecKoit enu. KopoTkoe 3ambikaHne

4.2.8

OneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTD COIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTD

4.2.9

OneKTpuYecKnuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
IIy4YKOB

4.2.10

[TonynpoBoanuku. CoOCTBEHHas: U IPUMECHAs!
IIPOBOAMMOCTH IOJYNIPOBOJHUKOB. CBOICTBa P-N nepexoja.
[TonynpoBoAHUKOBBIE TPUOOPHI

4211

DIEKTPUYECKHUH TOK B JIEKTPOIMTAX. DJICKTPOIUTHYCCKASL
JTUCCOIHAIUS. DIIEKTPOJIN3

4.2.12

OnexTpuueckuid Tok B razax. CaMOCTOSATENBHBIN U
HECaMOCTOSITENBHBINA pa3psl. Pa3inunblie TUIIBI
CaMOCTOSITENILHOTO pa3psana. Moinnus. [lnazma

4.2.13

TexHu4eckue ycTpoicTBa: aMIepMeTp, BOJIBTMETP, PEOCTaT,
HMCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTesIbHbIe PUOOPHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNUS, BAKYYMHBIN JUOJ, TEPMUCTOPBI U
(boTOope3ncTOpHl, MOITYNPOBOAHUKOBBIN MO, TaJbBaHUKA

4.2.14

[Ipaktrueckue padoTel. U3yueHne cMemaHHOTO COSTMHEHUS
PE3UCTOPOB.

N3mepenne D/IC UCTOYHMKA TOKA U €T0 BHYTPEHHETO
conpotusiieHus. Habmonenue anekrponnsa

11 kiaacc

IIpoBepsiemble TpeGoBaHuA K pe3yabTaTam ocBoenuss OOII

Kon
IPoBEePsAEMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero o0mero 00pa3oBaHus

111

JleMoHCTpUpOBaTh Ha IPUMEPaX POJb U MECTO (PU3UKHU B
(hopMUPOBaHUH COBPEMEHHOI HayYHON KapTUHBI MUPA, B PA3BUTHH
COBPEMEHHOU TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOUN AEATEIbHOCTH
JOJIEH, IETTOCTHOCTh U €IMHCTBO (PM3MUYECKOM KapTUHBI MHpa




11.2

Y4YuUTBHIBaTh TPAHULIBI TPUMEHEHHS N3YYEHHBIX (PU3MUECKUX MOJeNeit:
TOYEYHBIN IEKTPUYECKUH 3apsil, AACpHAs MOJENb aTOMa, HyKJIOHHAs
MO/IEJIb AaTOMHOTO Sipa MPH pelIeHUuH PU3MUECKUX 3a71a4

11.3

Pacrnio3naBath ¢usudeckue siBIeHUS (IIPOIECChI) U OOBACHITH UX Ha
OCHOBE 3aKOHOB 3JICKTPOJMHAMUKHU M KBAHTOBOW (DU3UKH:
AIIEKTPUYECKAsl TPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JICHCTBHS TOKA, B3aUMOJCHCTBIE MarHUTOB,
QJICKTPpOMArduTHAasA MHAYKINA, IIefICTBHC MAar"guTHOTIO I10JIs Ha
HPOBOJHHK C TOKOM M JABWIKYIHICS 3apsifl, 3JI€KTPOMAarHUTHbIC
KOJICOAHHSI U BOJIHBI, IPSIMOJIMHEHHOE paclipoCTpaHEHHE CBETa,
OTpaKeHUe, IpesoMIIeHUe, HHTepdepeHuns, TuPPaKIHs | HOJIIPU3ALUSI
cBera, Aucnepcus cBera, portosnekrpuueckuii apdext (horoaddexr),
CBETOBOEC JIaBJICHUE, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTPa aToMa
BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHAsI PAJIMOAKTHBHOCTh

11.4

OmnuceiBaTh U3yUCHHBIC CBOMCTBA BellecTBa (IJCKTPHUCCKHIE,
MarHuTHBIE, ONITUYECKUE, FIEKTPUUECKYIO TPOBOIMMOCTD Pa3IUYHBIX
cpen) U 3JICKTPOMArHUTHBIC sIBICHHS (MIPOIECCHI), UCTIONIB3YSI
(u3HYeCKre BETMYNHBI: SJICKTPHUSCKUN 3apsil, CUIa TOKA,
AIEKTPUUICCKOE HANIPSDKCHHE, SJIEKTPUIECKOE COMPOTUBIICHUE, PAa3HOCTh
noteHimanos, DJC, paboTa Toka, HHAYKIMS MarHUTHOTO TOJIsA, CUjIa
Awmrepa, cuna JlopeH1a, UHIYKTUBHOCTh KAaTYIIKH, SHEPTUs
AJIEKTPUYECKOTO U MAarHUTHOTO TOJIEH, IEPHOJT M YacTOTa KOJICOaHHl B
KoJe0aTeIbHOM KOHTYPE, 3aps/l U CUJia TOKA B MIPOLIECCE TAPMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHU, (POKYCHOE pacCTOSHUE U ONTHYECKas
CHJIa JIMH3BI; IPU OMUCAHUH MPABUIHHO TPAKTOBATH (DU3MUECKUN CMBICT
HCTIOJIB3YEMBIX BEJIMYUH, UX 0003HAYCHUS U €IUHUIIBI; YKa3bIBaTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETUYUHY C IPYTUMHU
BEJIMYUHAMH

11.5

OnuceiBaTh N3y4YeHHbIEC KBAHTOBBIC SIBJICHHS U MPOLIECCHI, UCTIONB3YS
(u3HYeCKre BETMYNHBI: CKOPOCTh MIEKTPOMArHUTHBIX BOJH, JITTHHA
BOJIHBI M YAaCTOTA CBETA, SHEPTHUS U UMITYJIbC OTOHA, IEPHOJ
MOJTypacriaja, SHEPTUs CBA3H aTOMHBIX sJIep; MPU ONMMCAHUU TPABHIILHO
TPaKTOBAaTh (PU3UUECKHUI CMBICT UCTIONB3YEMBIX BEIMYUH, UX
0003HAYCHHS U SJMHHUIIBI, YKA3bIBaTh (POPMYIIBI, CBA3BIBAIOIIUE TAHHYIO
(bu3MYECKYIO BETHUMHY C IPYTMMH BETUYMHAMHU, BEIYUCIISITH 3HAUCHUE
(hU3UIECKON BETMYUHBI

11.6

AHanu3upoBath GU3NUYECKUE TPOLECCH U SIBICHUS, UCTIONb3YS
¢du3nyeckre 3aKOHbl M MPUHLMUIBL: 3aKOH OMa, 3aKOHBI
MOCJIEZI0BATEIBHOTO U MApauIeIbHOTO COEAMHEHUS TPOBOAHUKOB, 3aKOH
Jxoyns - JleHna, 3aK0oH 21€KTpOMarHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacTpoCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI IPEJIOMIICHUS CBETA, ypaBHEeHUe DiHIITelHHa 171 poTorddexTa,
3aKOH COXpaHEHMsI SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHUs EKTPUUYECKOTO 3aps/ia, 3aKOH COXPAHEHHUSI MaCCOBOTO
quclia, nocTyjaaTel bopa, 3aKoH pajioakTUBHOTO pacnajia; Mpu 3TOM
pas3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYecKoe
BBIP)XECHHE U YCIIOBUS (TpaHHIBI, 00IaCTH) TPHMEHUMOCTH




11.7

OHpel[e.H}ITB HaIpaBJICHUEC BCKTOPA MHAYKIIUHA MAIrHUTHOI'O IOJIA
IIpOBOAHHKA C TOKOM, CHUJIbI AMHCpa H CHJIBI HopeHua

11.8

CtpouTh U ONMKCHIBATh H300paXKEHUE, CO37aBAEMOE TUIOCKUM 3€pKaJIOM,
TOHKOM JIMH30U1

11.9

BbINOMHATE SKCIIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NUECKUX SBICHUIN U
IIPOLIECCOB C UCIIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUI; Ipu
3ToM (hopMyIIHpOBaTh IpodIeMy (3a7a4y) U THIIOTE3Y YIeOHOTO
HKCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEATIOKEHHOTO 000PYAOBaHMUS,
MIPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOJIBI

11.10

Ocy1ecTBIATh NpSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIHUUH,
IIPU 3TOM BBIOMPATH ONTUMAIbHBIA CIIOCOO U3MEPEHUS U UCIIOIb30BaTh
U3BECTHBIE METOABI OLIEHKH IOIPEUIHOCTEN U3MEPEHNUN

11.11

UccnenoBath 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C UCIIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUM; TIPH STOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHPOBATh PE3YNIBTATHI MOJTYICHHON 3aBUCUMOCTH (PH3UIECKIX
BEJIMYMH B BUJIE TaOIMI] U IpaUKOB, eNIaTh BBHIBOJIBI 110 pe3yjIbTaTaM
HCCIICIOBAHUS

11.12

CobmroiaTh npaBuia 0€30MacHOro Tpy/Ja NpU IPOBEACHUU
UCCIIEIOBaHHUM B paMKax y4eOHOro 3KCIepUMEeHTa, yu4eOHo-
HCCIIEIOBATEIBCKOW U MPOEKTHOM NEATEIBHOCTH C UCIIOJIb30BAaHUEM
HU3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000pYA0BaHUS

11.13

Pemate pacuetHble 3a/1auu ¢ IBHO 33JIaHHON (PU3UYECKOIN MOJIETIBIO,
UCIONB3Ys (PU3MUECKHEe 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaIH3a
YCJIOBHS 33/1a4 BEIOUPATh (PU3NUECKYIO MOJIENb, BBIACIATH (PU3UUYECKUE
BEJTMYUHBI ¥ POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIICHUs, TPOBOAUTD
pacyeTsl U OIIEHUBATh PEATbHOCTh MOJYUYEHHOTO 3HAUCHUS (PU3HUECKOM
BEJINYUHBI

11.14

Pemrate kauecTBEHHBIE 3a/1a4U: BBICTPAUBATh JJOTUYECKH
HENPOTUBOPEUYUBYIO LIETIOYKY PACCYKACHUHI C ONIOPOU HA U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHUS

11.15

Hcnonb30Bath MpH pelieHny yueOHbIX 3a/1a4 COBpEMEHHbBIE
MH(pOPMAaIMOHHbIE TEXHOJIOTUH JUISl TOUCKA, CTPYKTYPUPOBAHMUS,
MHTEPIIPETAMH U IPEJICTaBICHNs yUeOHOW U HAyYHO-TTOMYJISIPHOI
nHpOpMaINH, TOITYYEHHON U3 Pa3IMUHBIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATh MOJTy4YaeMyto HH(OpMaIIHIO

11.16

OOBSICHSITH MPUHITUIIBI JEHCTBHS MAIIUH, PUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3INdaTh YCIOBHS UX 0€30MaCHOTO UCIIOIH30BaHUS B
NOBCEIHEBHOU KU3HU

11.17

[TpuBOAUTE PUMEPHI BKJIAa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B O0BSICHEHHE MTPOLIECCOB OKPY>KAIOLIETO
MUpa, B pa3BUTUE TEXHUKH U TEXHOJIOTUH

11.18

Hcnonb30Bath TeopeTHuecKkre 3HaHUS 110 GU3KKE B TOBCEAHEBHON
KHU3HH U1 o0ecrieyeHHst 6e30MacHOCTH MPH 00paleHHH ¢ TPUOOpaMu 1
TEXHUYECKMMHU yCTPONCTBAMHU, JUIsl COXPAHEHHS 310pPOBbs U




COOJIFO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHSI B OKPYXKAIOLIEH cperie

11.19

Pa6OTaTL B I'pylri€ € BBIMMOJIHCHUCM PA3JIMYHBIX COLIMAJIbHBIX pOJICﬁ,
[UIAHUPOBATh pabOTy TPYIIIBI, PALIMOHAIBHO PacpeiesaTh 005S3aHHOCTH
U INIAaHUPOBATh ACATCIBbHOCTD B HCCTAHAAPTHLIX CUTYyaAllUAX, aICKBATHO
OLICHMBATh BKJIAJ] KQXK/I0TO U3 YUACTHUKOB IPYIIIbI B pEIICHUE
paccMaTpuBaeMoi poOIeMbI

IIpoBepsieMble Y1€eMEHTHI COTePKAHUS

Kox Koa
nposepsiemoro | I[IpoBepsieMble 3jieMeHTBI COJIEPKAHUSA
pasaena
3JIeMEHTA
4 DJIEKTPOIAMMHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA S UHAYKIMA
431 IlocTossHABIC MAarHUTEL. B3auMoaeiicTBIE NOCTOSHHBIX
o MarHuToB
MaruutHoe none. Bektop maruutHoi nnaykuuu. [Tpunaimn
4.3.2 CyNnepro3uuu. JInHuM MarHuTHON MHAYKIUU. KapTuHa JIMHMiA
MAarHuTHON MHAYKIIUH TI0JIS TOCTOSTHHBIX MAarHUTOB
MarauTHO€E 1oJie MPOBOJIHUKA ¢ TOKOM. KapTruHa JIuHUi 1osist
433 JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO KOJIBLIEBOTO
e MIPOBOJIHMKA, KaTyIIKK ¢ TokoM. OmbIT Dpcrena.
B3aumoneiicTBre NpOBOAHUKOB C TOKOM
4.3.4 Cuna Amnepa, ee MOyJIb U HallpaBJICHUE
Cuna Jlopeniia, ee Moysib U HampaJyieHue. [[BukeHue
4.3.5 3apsHDKEHHON YacTHIIBI B OJHOPOJHOM MarHuTHOM nose. Pabota
cunbl JlopeHa
4.3 N
4.3.6 SIBICHHE AIEKTPOMArHUTHOW HHTYKITUN
4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKIIMU
4.3.8 O/1C unaykuuu. 3aK0H IEKTpOMarHuTHoN nHaykiun dapaies
439 Buxpesoe anexkrpuyeckoe nose. 3[1C HHAYKINY B TPOBOJAHUKE,
e JBUKYIIEMCS TIOCTYIATEIbHO B OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBusno Jlenma
4311 NupyktuBHOCTH. fABieHne camonHaykuuu. 3/1C
h CaMOMHYKLUHU
4.3.12 OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM
4.3.13 DNEeKTPOMArHuTHOE TOJIe
TexHuyeckue yCTpoucTBa: MOCTOSIHHBIE MAarHUTHI,
4.3.14 3JIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN

3JIEMEHTAPHBIX YaCTHUII, UHIYKIIMOHHAS I1€Yb




4.3.15

[IpakTuueckue padoTsl. M3yueHre MarHUTHOTO MO KaTYLIKU C
ToKkOoM. MccnenoBanue NeHCTBUSA IOCTOSSHHOTO MarHUTa Ha
paMKy ¢ TokoM. HcciienoBanue sABlIEHUS 3JIEKTPOMarHuTHOM
UHIYKLWH

KOJIEBAHMA 11 BOJIHBI

5.1

MEXAHUYECKUE N ODJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.11

Komnebarensuas cucrema. CBoOOIHBIE KOJIEOAHU.
I'apmonnueckue konebanus. [lepruo, yactoTa, aMIUTMTYAa U
¢aza konebanuit

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTH4eCKUil MassTHUK

5.13

YpaBHeHHE rapMOHHUYECKHUX KoJieOaHuii. Knuaemarudeckoe u
NMUHAMHUYECKOE OIMMCAHUE KOJIeOaTEeILHOI0 IBIKEHNS

5.1.4

[IpeBpareHue sHeprur Npu rapMOHNYECKUX KOJIeOaHUSIX.
CBs13b aMIUTUTYIBI KOJIEOAHUN UCXOHOM BETMYHMHBI C
aMIUIUTY1aMU KoJieOaHui ee CKOPOCTU U YCKOPEHHUS

5.15

Koneb6arenbublilt KOHTYp. CBOOOAHBIE 31€KTPOMArHUTHBIE
Koje0aHus B UA€abHOM K0JIe0aTeIbHOM KOHTYpe. AHanorus
MEX]y MEXaHUYECKUMH U 3JIE€KTPOMAarHUTHBIMU KOJICOAHUSMH.
®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUU B UJCAIbHOM KO0J1e0aTeIbHOM
KOHTYpe

5.1.7

BoinyxeHHbIE MexaHu4yeckue konebanus. Pezonanc.
Pe3onaHcHas kpuBas. BeIHyXI€HHBIE 3JIEKTPOMarHUTHbIE
KoJIeOaHuUs.

5.18

Ilepemennsbiit Tok. CHHYCOUJAIBHBIN IEPEMEHHBIN TOK.

519

MOMHOCTh MEPEMEHHOTO TOKA. AMIUTUTYHOE U ACHCTBYIOIIEE
3HAQUYEHHME CUJIbI TOKA U HATIPSIKEHUS

5.1.10

Tpancdopmarop. [IponszBoacTBo, nepegaya u norpediaeHue
ANEKTPUUYECKON SHEPruu. DKOJIOTUYECKHUE PUCKH NTPU
IIPOU3BOJICTBE IEKTpUUecKoi sHeprun. KyiasTypa
WCIIOJIb30BAaHUS JIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: ceiicMorpad), 3J1eKTpUIeCKuit
3BOHOK, JINHUU DJIEKTPOIIepenay

5.1.12

[IpakTuueckue padbotsl. MccnenoBanue 3aBUCMMOCTH TIEpUOAa
MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a. MccienoBanne nepeMEeHHOTO TOKA B LIENU U3
IIOCJIEI0BATEIILHO COCIMHEHHBIX KOHACHCATOPA, KaTylIKU U
pesucropa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

5.21

MexaHnudeckue BOJIHBI, YCIOBHS pacnpocTpanenus. [lepuon.
CKOpoCTh pactipoCTpaHeHus U JJInHA BOJIHBL. [lonepeunbie u




MMPpOAOJIBbHBIC BOJIHBL

5.2.2

WuTepdepenus u audpakiius MEXaHUYECKHX BOITH

5.2.3

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp
3ByKa

5.24

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3ITyYEHUS
AJIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaus BeKTopoB E,
B u v B aneKTpoMarHUTHOM BOJHE B BaKyyMe

5.25

CBoiicTBa AJIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, IPETIOMIICHHE,
nonsipuszanus, nudpakuus, narepdeperus. CKopocTb
3JIEKTPOMArHUTHBIX BOJIH

5.2.6

[ITkana snekTpoMarHuTHBIX BOJIH. [[puMeHenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIMIIB paIMOCBS3U U TEIEBUACHUS. Paguomokanus.
DNEKTPOMarHUTHOE 3arPs3HCHUE OKPYKAIOMICH CpPeJIbl

5.2.8

TexHnyeckue yCcTpoucTBa: My3bIKAJIIbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas TMarHOCTUKA B TEXHUKE U MEIULIMHE, pajaap,
paMONIPHUEMHHK, TeJICBU30p, aHTeHHA, TenedoH, CBU-meun

5.3

OIITUKA

531

[IpsmonuHeitHOE pacpocTpaHeHHe CBETa B OJJTHOPOIHOM cpejie.
JIyu cBera

5.3.2

OTtpaxxenue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue
M300pakKeHUH B TUIOCKOM 3€pKajie

5.3.3

IIpenomnenune cBera. 3aKOHBI IPEIOMIICHHS CBETA.
AOGCOIIOTHBIN NOKa3aTesb MPeTOMIICHUS

5.34

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yromn nojaHoro
BHYTPEHHEIr0 OTPAKECHUS

535

Hucnepcus cera. CroxkHbIi cocTaB Oenoro ceeta. LBet

5.3.6

Cobwuparonue u paccenBaroniye JUH3bI. TOHKas JIMH3A.
@DOKyCHOE pacCTOSHUE U ONTUYECKas CUJIa TOHKOM JIMH3HI.
[TocTpoenne n3obpaxeHn B COOMPAIOIINX U PACCEHBAIOIITNX
nuH3ax. QopMmyia TOHKOH JIMH3BL. Y BEIMYEHHE, TaBaeMOe
JINH30H1

5.3.7

Hpenenm MNPUMCHUMOCTHU TCOMCTpI/I‘-ICCKOﬁ OIITUKHU

5.3.8

Wutepdepennus ceera. KorepeHTHbIE HCTOYHUKHU. Y CIIOBUS
Ha0J10/IeHNs] MAKCUMYMOB U MUHUMYMOB B
UHTEep(EPEeHIMOHHON KapTUHE OT JIBYX CHH(}a3HbIX
KOT'€pEHTHBIX HICTOYHHUKOB

5.3.9

Hudpaxius ceera. Judpakunonnas pemierka. Y cioBue
Ha0JII0/IeHNUs TJIABHBIX MAaKCUMYMOB IPH MaJIEHUN
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY




5.3.10

[Tonspusanusa ceera

TexHudeckue yCcTpolcTBa: OUYKH, Jiyna, oroammapar,

5.3.11 MIPOCKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, MOISIPOUT
[IpakTrnueckue padoThl. Mi3MepeHue mokaszaress IpeaIoMIICHHS.
5.3.12 HccnenoBanue cBOKCTB M300paxkeHuid B TuH3ax. HaOmonenue

AUCIICPCHUHU CBETa

RJIEMEHTHI CTIELITUAJILHOW TEOPUU OTHOCUTEJIBHOCTHU

['panuLIBI TPUMEHMMOCTH KJIACCUYECKOW MEXaHUKH. [TocTynarsl

6.1 TEOPHUH OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOJTYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHLIUIT OTHOCUTEIbHOCTH DUHIITEITHA
6 6.2 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U
' COKpaIllEHHE JIJTUHBI
6.3 DHEprust 1 UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM CBOOOIHON YaCTULIBI.
' DHeprus MoKosi CBOOOIHOM YaCTHIIBI
7 KBAHTOBASA ®U3MKA
OJIEMEHTBI KBAHTOBOMU OIITUKU
711 ®oronsl. Dopmyna [Inanka cBs3u sHepruu GOTOHA C €ro
o 4aCTOTOW. DHEPrusi U UMIYJbC PoToOHA
71.2 OtkpsiTue U uccnenoBanue porordpdexra. Onpiter Al
o CroneroBa. 3akoHbl poTorpdexTa
7.1 713 VYpaBHenue DitHiuTeitHa 1151 poroaddekra. «KpacHas
o rpanuna» Gorospgexra
7.1.4 Jasnenue ceera. OnbiTel [1.H. JlebeneBa
7.1.5 XUMUYECKOE ICVCTBUE CBETA
716 TexHuueckue ycrpoiicTBa: pOTO31EMEHT, (HOTOAATUHK,
o COJIHEUHasi ObaTapesi, CBETOIUO
CTPOEHUE ATOMA
701 Mopnens aroma Tomcona. OnbeiThl Pezepdopaa mo
o HCCIIEIOBAHUIO CTPOCHUS aToMma. [ImanerapHas Moaens aroma
[Toctynater bopa. U3ny4yenue u nornomenre GOTOHOB mpH
7.2.2 repexo/ie aToMa ¢ OJHOTO YPOBHS SHEPTUH Ha JIpyroil. Busl
7.2 criekTpoB. CEKTp ypOBHEN SHEPTUU aTOMa BOJAOPOAA
BousiHoBBIE CBOMCTBa yacTul. Bosasl ne bpons.
7.2.3 KopnyckynspHo-BonHOBOM Ayanu3M. J{udpakius 31eKTpoHOB
Ha KpUcTajiax
704 CroHTaHHOE U BBIHYKJIEHHOE U3TTy4YeHHEe. Y CTPOMCTBO U

MIPUHITUTT PabOTHI Jlazepa




TexHu4eckue ycTpouCcTBa: CIEKTPAIbHBIN aHAIU3

7.25 .
(cektpockor), a3ep, KBAHTOBBIH KOMIIBIOTED
7.2.6 [IpakTrueckue padoTel. Habmroaenne nuHeHYaToro crekTpa
ATOMHOE /PO
7.3.1 MeToabl HaOIIOICHHSI U PETHCTPALIMU SJIEMEHTAPHBIX YACTHUIL
OTtkpeiTHE panguoakTuBHOCTH. OnbITH Pezepdopaa mo
732 OIIpEZICIICHUIO COCTaBa PaIMOaKTUBHOTO U3ydeHus. CBolicTBa
e anbda-, 6era-, ramma-u3nydeHus. BivsHue paanoakTUBHOCTU
HAa JKUBBIE OPTaHU3MBI
OTtkpbITHE IPOTOHA U HeWTpoHa. HykioHHas Moens gpa
7.3.3 I'eiizenbepra - MBanenko. 3apsn sapa. MaccoBoe 4HCIIo sifipa.
N3otomnsl
734 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacma.
e Namma-uznydenue. 3aKOH paJiMOaKTUBHOTO pacmnaaa
7.3 735 DHeprust CBSI3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledekr
o MaccChl sapa
7.3.6 SAnepHsble peakiuu. [lenenue u cuHTE3 sAEp
SAnepuslii peaktop. Tepmosaepusiii cunres. [IpoOnemsl u
7.3.7 MIEPCIIEKTUBBI AEPHON YHEPTETUKH. DKOIOTUYECKUE ACTIEKThI
SIIEPHOMN SHEPTEeTUKH
738 DneMeHTapHble YacTHIIbl. OTKPBITHE TO3UTPOHA.
- OyHJaMEHTAIbHbIE B3aUMOJICHCTBUSA
739 TexHu4eckue ycTpoimcTBa: J03UMeETp, KaMepa Buibcona,
e SJICPHBINA peakTop, aToMHast 6oMba
7310 [Mpaktrueckue padoThl. MccaenoBanue TpekoB yacTuil (1o
e rOTOBBIM (pOTOrpadusiM)
DJIEMEHTHI ACTPO®U3NKU
8.1 Bun 3Be3aHoro neda. Co3Besus, SpKUe 3BE3/1bl, INIAHETHI, UX
' BUJIIMOE JIBUKECHUE
Conneunas cucrema. [nanerst 3emHo rpynmnsl. [lnaneTs-
8.2 TMTaHThI U UX CIIYTHUKH, KapJIMKOBBIE TUIaHETHI. Malible Tena
ConHeyHOoU cuCcTeMBI
8 8.3 Comnnrie, ¢potochepa u atmochepa. CorHeUHAss aKTHBHOCTh
8.4 Hcrounuk sHeprun CostHIA U 3BE3]T
3Be3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb,
paaunyc, TeMiieparypa, uX B3auMocBsi3b. J(narpamMmma
8.5 «CTIEKTPAJIBLHBIN KJIACC - CBETUMOCTBY. 3BE3/1bI ITIaBHOM

IOCICJ0BATCIBHOCTH. 3aBHCHMOCTh «Macca - CBETUMOCTEY IS
3Be3]] IJIaBHOM ITOCIIEJ0BATEIbHOCTH




Buytpennee crpoenue 38e3/1. COBpeMEHHbBIE MTPEACTABICHUS O
8.6 MPOUCXOXKACHUH | 3BoJtoriK COJIHIIA U 3BE3]1. DTaIlbl )KHU3HU
3BE3]]

Muneunsiii [1yTh - Hama [Manaktuka. CiupaibHas CTpyKTypa
lanakTuku, pacnpeneneHue 3831, ra3za u neuid. [lonoxenue u
neuxkenne Connana B [amaktuke. [Inockas u chepudeckas
noacucTemsl ['anakTuku

8.7

Tunel ranakTuk. PaguoranakTuku v kBasapsl. UepHbIe IbIPHI B
AIpax rajlakKTUK

8.8

Bcenennas. Pacmmpenue Beenennoii. 3akon Xao06ia.
PazGeranue ranaktuk. Bo3pact u paguyc Beenennoit, Teopust
Bbosnbiioro B3peiBa. Mojienb «ropsiueit BeeneHHoi.
PenukroBoe n3iydyenue

8.9

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

8.10
Hepemennsie npobieMbl aCTpOHOMUU

IIposepsiembie Ha EI'D no ¢pusuke
TpedoBaHus K pe3yjabraram ocBoeHuss OOII

COO

Jlnst mpoenenus EI'D o ¢usuke ucnonb3yercs nepedeHs (KoanpuKaTop) mpoBepseMbIX
TpeboBanuii k pesynpratam ocBoeHuss OOII COO u nepeueHs 2IeMEHTOB COACPKAHMUS.

Ilepeuensb (komudukaTop) npoBepsieMbIX TpedOBaHMUIi K pe3ybTaTam ocBoeHust OOII
COO

Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl CpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

1 CdopmupoBaHHOCTh YMEHUI pacrlo3HaBaTh (pU3NUECKUe SIBICHUS
(mpotiecchl) U OOBSCHATH UX HA OCHOBE U3yYCHHBIX 3aKOHOB

2 Brnagenne ocHOBOMoNMararomuMu (GPU3MUECKUMU MOHITHSIMHA U BETUYUHAMH,
XapaKkTepU3yIOIINUMH (PU3NUYECKHE MTPOLIECCHI
ChopMUpOBaHHOCTH YMEHHUH MPUMEHSTH 3aKOHBI KJIACCHYECKON MEXaHUKH,
MOJIEKYJISIPHON (DU3UKH U TEPMOAMHAMHKH, dJIEKTPOIMHAMHUKHI, KBAHTOBON
(bu3MKY 1715 aHaNM3a U O0BSICHEHUS SIBICHUH MUKPOMHUPA, MAaKpOMUpA U

3 MeraMupa, pa3inyaTh YCJIOBHs (IpaHHIIbI, 00JaCTH) MTPUMEHUMOCTH

(bu3NUeCcCKrX 3aKOHOB, TOHUMATh BCEOOINH XapakTep QyHAaMEHTaIbHBIX
3aKOHOB M OTPAHUYEHHOCTh UCIOJIb30BaHUS YaCTHBIX 3aKOHOB,;
aHAJIM3UPOBATh (PU3NYECKUE MPOIIECCHI, UCIIOJIb3Ysl OCHOBHBIE MOJIOXKEHHUS,
3aKOHBI M 3aKOHOMEPHOCTHU




ChopmupoBaHHOCTH YMEHHS Pa3IMyYaTh YCIOBHS MPUMEHUMOCTH MOJICICH
(bHU3MYECKHX TEJ U MPOIIECCOB (SIBICHMUIA)

CdopmupoBaHHOCTH YMEHHUSI pelIaTh pacueTHBIC 3a]auu C IBHO 33/1aHHOM U
HESIBHO 3aJJaHHON (PU3MUYECKON MOJEIBIO: HA OCHOBAaHUH aHAIIN3a yCIIOBUS
BBIOMpaTh (U3NYECKUE MOJIENIN, OTBEUAIOLIe TPEOOBAHUAM 3a]auH,
MPUMEHSITh (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThI (PU3NIESCKUX
TEOpUH MIPU KUCIIOJI30BAHUU MaTEeMaTUYECKUX METO/IOB pelleHus 3ajad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHUU MMEIOIIMNXCA JAHHBIX, aHAJTU3UPOBAThH
PE3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUSI C YUETOM MOJIYYEHHBIX
pe3yJIbTaToB

Pemrate xauecTBEHHBIE 3a/1a4, TPEOYIOIINE TPUMEHEHHUS 3HAHUH U3
pa3HbIX pa3/esoB MIKOJIBHOIO Kypca (PU3MKH, a TAKXKE UHTETpalluy 3HaHUH
U3 IPYyTUX IPEIMETOB €CTECTBEHHOHAYYHOI'O [IUKJIA. BEICTPANBATh
JIOTUYECKYIO LIETIOYKY PACCYXKIACHUMN C OIIOPOM Ha U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3NUECKUE SBICHUS

BJIaI[eHI/Ie OCHOBHBIMH METOJAaMH HAYYHOI'O [TO3HAHHA, UCIIOJIb3YEMbBIMU B
(bu3MKe: TPOBOAUTH MPSIMbIE M KOCBEHHBIC M3MEPEHHSI (PU3NIECCKUX
BCIIMYHNH, BI>I6I/Ipa$I ONTUMAJILHBIA CIIOCO0 HN3MCPCHUS U UCIIOJIB3YA
M3BECTHBIE METO/IbI OI[CHKH MOTPEITHOCTEH U3MEPEHHIA, IIPOBOIUTH
HCCIICIOBAaHKE 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYHMH C UCITOJIb30BaHHEM
NPSMBIX U3MEPEHHH, OOBSICHATH MOJYUYCHHBIC PE3YJIbTAThI, HCTIOIb3Y S
(bH3I/I‘-ICCKI/Ie TCOPHHU, 3aKOHBI U IMOHATHIA, U ACJIaTh BEIBO/JBI, CO6JIIOII3TI>
npaBuiia 0€30MacHOr0 TPY/ia MPHU MPOBEICHUN UCCIICTOBAHHI B PaMKax
y4eOHOI0 3KCIIEPUMEHTA U Y4eOHO-HCCIIEIOBATEIbCKOM ACATEILHOCTH C
WCTIOJIb30BaHUEM MU(DPOBBIX U3MEPUTEILHBIX YCTPOUCTB M Ta00PATOPHOTO
o0opyaoBaHus

CdopmupoBaHHOCTH YMEHHI aHATU3UPOBAThH U OLEHUBAThH MOCIIEICTBUS
OBITOBOM M TIPOM3BOICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBI3aHHOM C
(bU3MYECKUMU TTPOIIECCAMH, C TIO3UIINI 9KOJOTHYECKON O€30MMacHOCTH;
HpeHCTaBJ'ICHI/II\/'I (0] paIII/IOHaJ'IBHOM HpHpOI[OHOJ'II)3OBaHI/II/I, a TaAKXeE
Pa3yMHOM HCIOJIb30BaHUU JTOCTHKEHUI HAYKU M TEXHOJIOTUH JJIs
JATBHENTIIETO Pa3BUTHS YEIOBEUECKOTO OOIIIECTBA

OgBnaznenue pa3InyHbIMU criocobamu paboThl ¢ HHGOopMaluen GU3nIECKoro
COJIep’KaHUs C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTUYECKOTO aHaJIN3a U OLIEHKH
JOCTOBEPHOCTH MOTyyaeMoil nHdopMaiuu

10

CdopmupoBaHHOCTH YMEHHI TPUMEHSITH OCHOBOIIOJIATAIOIIINE
aCTpOHOMquCKHe TIOHSTHAA, TeOpI/II/I M 3aKOHBI IJId aHaJINn3a U O6T)$ICHCHI/I${
(bU3MYECKUX MPOIIECCOB, MPOUCXOA[IINX Ha 3BE3/aX, B 3B€3/IHBIX CUCTEMAX,
B MEKTATAKTUYECKON CpeJie; NBIKCHHS HEOSCHBIX TeJI, YBOJIIOIIUN 3BE3]T U
Bcenennoi

Ilepeyennb 371eMEHTOB coJep:kaHus, NpoBepsieMbIx Ha EI'D no pusuke

Koax |Koa

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA




pasjed | djaeMeH
a/ Ta
TEMBbI
1 MEXAHUKA
KUHEMATHUKA
1 1 1 MexaHI/I‘IeCKoe JOBUXKCHUC. OTHOCI/ITeJILHOCTL MEXAaHNYCCKOI'O IBUKCHUS.
o CucreMa oTcuyera
1.1
1.1.2

X

MaTepI/IaJ'ILHaH TOYKa.

Ee panuyc-Bekrop:

r(t)=(x(t), e(t), z

TPaeKTOpHs, IepeMeIICHHUE!




ﬂF:F(fz)—F(ﬁ):Fz—Fi = (ﬂr,i

IIyTh.

CrnosxeHue nepeMeIeHnin:

A = AF, + A,

1.13

CkopocTb MaTepHUaIbHOW TOUKHU:

= AF
LV=—o

=P =0 00
At [ VS xrMyrtz

Ar—0

Ax
v, =—
At

r

e ! oy
—If , dHaNnorM4Ho U}, —.}rr \
Ar—0)

CroxeHue CKOpPOCTeH:

5, =0 +1




Boluncnenue nepemMerieHys U yTH MaTEpUaIbHOW TOUKH IIPU
HPSMOJIMHEHHOM JBMXKCHUH BJIOJIb OcH X 10 rpaduky 3aBUCUMOCTH Vx(t)

VYckopeHnue MaTepualibHOM TOUKHU:

_ Av ,
a=—

|
o]
|

a

[ e T
1.1.4 ﬁr Af—50
Av TR Y
d., = &: M_}U:(UI':' aHanorn4Ho a,, =[U},]F
PaBHOMepHoe HpHMOHHHeﬁHoe JIBHKCHHC.
i) = + |
115 }{{ } :’; ﬂ U{']H'

L, (1) = vy, =CO

1.16

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE IBUKEHHUE:







1.1.7

i} Xy

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaCHUSI.

JIBmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM ¢ K TOPH30HTY:




(X(t)=Xp +Vgt =Xy +Vg cosaL-t

4
..d =

g, _
y(t)=yg +Ug,f + '2 =y + Vg Sina

L

V(1)=Vg, =V,COSK

L, (t)=Vy, + &g, .t=Vysina— gt

KpuBonuneiinoe nBukeHue. JBuxeHne MaTepHaibHONW TOUKH 110
OKPYHOCTH.

VYrnoBas u nuHeRHas CKOpocTh TOUkH: v = ®R. [Tpu paBHOMEpHOM
JBIKEHUH TOYKH IO OKPYKHOCTH

1.1.8

HCHTpOCTpeMI/ITCJ'ILHOC YCKOPECHHUC TOYKH.




v

[TonHOE yCKOpeHUE MaTepUaIbHONW TOUKH

TBCpI[O@ TCJIO. HOCTYHaTCJ'ILHOG H BpallaTCIIbHOC ABUXKCHHUC TBCPAOI'O

1.1.9
Tena
JNHAMUKA
121 Nuepumanbubie cuctemsl otcueta. [lepsiil 3akoH HeroToHa. [Ipunnmn

oTHocutebHOoCcTH [ anmuies

129 Macca tena. I[lnmoTHOCTE BelecTsa:




1.2.3

Cuna. [IpuHIun cynepno3uuuy Cuil:

=i —r

r paBHOjIEIiCTB =%

Fy

1.2.4

Bropoii 3akon Hetotona: s marepuanbroii Touku B UCO




F=mad> Ap=FAt npv =

Tpetuii 3akoH HploTOHA 1711 MaTepUaibHbIX TOYEK:

- .
F

E

J

1.2.5
—_— —
I
A
3aKOH BCEMUPHOTO TATOTEHHSI: CHJIBI TIPUTSDKEHHSI MEXK/Ty TOUYSUHBIMU
1.2.6 MaccaMH paBHBI




.”Hlfﬂ

¥ |

F=G=3

Cuna Tspxectu. LleHTp TspKecTH Tena. 3aBUCUMOCTD CUJIBI TSKECTH OT
BBICOTBI N HaJT MOBEPXHOCTHIO IJIAHETHI paguycoM Ro:

GMm
mg =

(Ry +h)

1.2.7 Cuua ynpyroctu. 3akon ['yka: Fy = — kX
Cuna tpenus. Cyxoe TpeHHe.
Cuua TpeHust CKobxeHus: Fr, = pN.
1.2.8

Cuna tpenus nokost: Fmp < pN.

Koaddunment tpenus




JlaBieHue:

1.29

1.3

CTATHUKA

131




MOMCHT CHUJIBI OTHOCHUTCIIBHO OCHU BpaH_[CHI/IH:
‘M‘ =FI, roe | - nne4yo cunbl ﬁ' OTHOCUTEN

npoxojsiiei yepes Touky O nepneHANKyISIpHO PUCYHKY

1.3.2

LlenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUAIBHBIX TOUECK:

NN LR TR

Him.

my +m, +,

B opHOpOIHOM 11071€ TSIKECTH

F —

LOEHTP MACC TCJIa COBMAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnosus paBHoBecust TBepaoro tena B UCO:




(M +M-+...

5

F] +!~:2 +...=(

1.34 3akoH [Tackans
135 JaBnenue B xuaKocTH, nokosiieiics B UCO: p = po + pgh
3akoH Apxumena:
1.3.6 FApx = =Pigrrecn ecnn Teno u xuakocts nokostes 8 UCO, To FApx

VYcioBue miaBadus TeN

14

3AKOHBI COXPAHEHNMA B MEXAHUKE

141

HNMnynsc MaTepuanbHOU TOYKHU:

p=mu




NMitynbc cucTemsl Ted:

- — —
1.4.2 —
P=P1 TP
3aKOH N3MCHCHUS U COXpaHCHI/Iﬂ I/IMHYJIBCB,:
BUCO Ap=A(p) + P2 +..) = FlauenmAl + Fopuenm Al
1.4.3
8 NCO A[—5=A([_5] +1_52 +'")=0 Ecins F]Bnemn +F281
P CAKTUBHOC IBUXXCHUC
o
-
1.4.4

PabGora cunbl Ha MaloM TIIEPEMCIICHUH |




—_—

A=|F|-|A7|-cosa=F,

1.4.5

L

MorHOCTb cuiibl: eciu 3a BpeMsi At pabota cuiibl u3mensiercst Ha AA, To
MOIIHOCTb CHJIBI

P=—| =F-vc
At At —0

1.4.6

Kunernueckas SHEPTHUA MaTepHaHBHOﬁ TOYKMU.




i

KUuH

3aKOH U3MCHEHUS KHHETUYCCKON SHEPTUU CUCTEMbI MaTECPUATBbHBIX
Touek: B UCO AExun = A1 + Az + ...

HOTCHHI/IaHBHaSI SHEPrusd. AJis1 MOTCHIHAJIBHBIX CHUJI A= Elm)TeHu - E2HOTelﬂl
= — AEI‘IOTEH'—('

[oTeHMabHAS SHEPTUsI MATEPHATBHON TOYKH B OJHOPOIHOM I10JIC
TSDKECTH: Enoren = Mgh

[orennmaneHast SHEPTHs yIPYro 1eOPMHUPOBAHHOTO Tea!

147
MNOTEHL -
3aKOH W3MEHEHHUS U COXPAHEHUS MEXaHUUYECKOI SHEePTUH:
EMeX = EK“H + EI'I()TCHII
1.4.8

B HCO AEMeX = ABC&X HeNnoTeHI.CHJ1 = 0

B HCO y €CJIn AEmex: 07 eCHI/IABcex HeNOTEHIL. CHII = O




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

151

I'apmonnveckue Konebanusi MaTepuaIbHON TOUKH. AMILTUTYAA U (a3a
kosnebanuii. Kunemaruueckoe onucaHue:

x(t)=Asin(ot +¢g) .
v (1)=x,

a,(t) Z(U_T}; =— o’ x()= a, +¢

rJe X - CMCIICHUEC 13 I10JIOKCHUS paBHOBECHA.

JluHamu4eckoe onucanue: max = — KX, riae K = me?. 3o 3uauut, uro Fr =
— kx.

SHCPFGTI/I‘ICCKOG OIIMCaHHC (SaKOH COXpPAaHCHUA MEXaHHUYeCKOM 3Hepl"I/II/I):

2 12 2
mu A e IHUHFHI —

kA
-+ — — S
2 2 2 2

CBsI3b aMIUIMTY 1Bl KOJIEOAHUN CMELIeHUS MaTepHaTbHONW TOUKH C
aMIUIUTYAaMH KOJIeOaHUN €€ CKOPOCTU U yCKOPEHHUSI:

UH;I'EI.T = U]A : ﬂmm' =

1.5.2

[Tepuon u yacToTra KoneOaHM:




Hepuoz[ MaJIbIX CBO6OI[HLIX Koe0aHuii MaTEMaTHYECKOI0 MasTHHUKA.

=21 |-

[Tepron cBOGOAHBIX KOJIEOAHUI MPYKHHHOTO MAasITHUKA:




I'=21

"

153 Bremyxnennsie konebanus. Pesonanc. Pesonancuas kpusast
[Tomepeunsie u Mpo0abHBIE BOIHBL. CKOPOCTH PacIipOCTPaHEHHS U JITHHA
BOJIHBI:
5 }I_ .
[ [
WnTepdepenus u qudpakuus BOIH
155 3Byk. CKOpOCTh 3ByKa

MOJIEKYJISIPHAS ©U3NKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHAS ®U3UKA

Mopenu cTpoeHus Ta30B, JKUIKOCTEH U TBepAbIX Tei. [lycTs
TepMOIUHaMHYecKast ciucteMa (Teno) coctouT u3 N° oJMHAKOBBIX
MOJIeKyJ1. Torga KOJIu4ecTBO BELIECTBA

N

V= — -

211
rae Na — uncno ABoraapo, M - Macca CHCTEMBI (Tena), B — MOJIsIpHast
Macca BelIecTBa
2.1.2 TennoBoe NBUKEHNE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 BsaumonelicTBrue 4acTHIL BENIECTBA
214 Juddysusa. bpoyHoBCKoe ABMKEHUE
2.15 Monens naeansHoro raza 8 MKT
CBs13b MEX/1y 1aBJIEHUEM U CPEIHENH KMHETUYECKOW dHEpruei
HOCTYTATENILHOTO TETJIOBOTO IBUKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a
(ocroBHOE ypaBHenue MKT):
S 2
216 | 1 2 2 [ mgo 2 =
:—H?ﬂﬂ =-——n| — |=—n" noct ’
2 3
_ N
rge m{] - Macca ogHoOuW monekynbl, N =-— - KOHUEHTPAa
V
2.1.7 AbcomoTHas Temmieparypa: T =1° + 273 K
2.1.8 CBs13b TEMIIEPATYPBI Fa3a co CpeiHEN KUHETUYECKON dHEPTUeEi




IIOCTYIIATECJIbHOI'O TEMJIOBOI'O ABH)KCHUSA €r0 MOJICKYIJI:

2
FH UU
[oCT — 7

\

&

2.19 VYpasuenue p = nkT
Mozenb uaeanbHOro Ta3a B TEPMOJMHAMHUKE:
YpaBHenue MenjienieeBa - Kuarie
BF
BripaxxeHue 111 BHyTPEHHEH 2H
VYpaBuenue Menaeneepa - Knaneiipona (mpumeHnMbie GOpMbI 3aMUCH):
wo | Y = RT=vRT=NkT . p=
py =— =vRh.l = , D=
Bripaxenue 111 BHyTpEHHEH SHEPTHHM OJJHOATOMHOI'O UJI€aJIbHOTO ra3a
(mpumeHnMBIE OPMBI 3aMTHCH):
3 3 3 m
U=—vRT=— NkT =——RT =vc,T
2 2 2 W
2111 3akoH JlanpToOHA /TSI TABJICHUSI CMECH Pa3pPEeKEHHBIX Ta30B: P = Pr + P2 +
2.1.12 | M3omporiecchl B pa3pekeHHOM ra3e ¢ MocTOsTHHBIM uucioM mosiekya N (¢




IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V):

nsotepma (T = const): pl ={

n3oxopa (V = const): — =01

naobapa (p = const): —=¢O]

N N

I'paduueckoe npencranenue nzomnporeccos Ha PV-, pT-u VT-
Juarpammax.

OO0ObEeINHEHHBINA Ta30BbIA 3aKOH:

ﬂ=+t:i:.11'u
I




JUTSI TIOCTOSTHHOTO KOJIMYECTBA BEIIECTBA V
Haceimennsie 1 HeHACHIIICHHBIE Taphl. KauecTBEHHAS 3aBUCUMOCTD
2.1.13 | mIOTHOCTH M JIaBJICHUS HACHIIICHHOTO Mapa OT TeMIIEPaTypPhl, UX
HE3aBHCUMOCTH OT 00BhEMa HACKIIIEHHOTO Mapa
BunaxxHocTh BO3yXa.
OtHOCUTEIbHAS BIAXKHOCTD!
2114 pnapa (E ) pnapa
pHacan mapa ( ) P HACKITIL. T4
2115 M3MeHeHune arperaTHbIX COCTOSTHUH BEIIecTBa: UCIIApPEHUE U
o KOHJICHCAIINS, KUIICHUE JKUAKOCTHU
2116 M3meHeHune arperaTHbIX COCTOSIHUM BEIIECTBA: UIABJIEHUE U
o KPUCTAJUTH3AIINS
2.1.17 |IIpeobOpa3oBaHue 3HEpruu B (pa30BbIX Mepexoax
TEPMO/MHAMUKA
221 TennoBoe paBHOBECHE U TEMITepaTypa
2.2.2 BuyTtpennsist aneprus
223 Temonepenaya Kak crnoco0 U3MEHEHUs1 BHYTPEHHEH 3Heprun 6e3
o coBepiieHust paboTel. KoHBeKIMs, TEIIONPOBOAHOCTD, U3IyYECHHE
KonunvecTBo TEMIOTHI.
224
95 VY enbHas TEIUIOEMKOCTH BemecTBa ¢: Q = CMAT
VY nenbHas TerioTta mapoodpazoBanus L: Q = Lm.
2.25 VenbHas TemioTa miasieHus A Q = Am.
VY aenbHas TeroTa cropanus Tormea g: Q = gm.
226 DnemeHTapHas pabota B TepmoanHamuke: A = PAV. Brruncnenue paboTbl
o o rpaduKy nporecca Ha PV-auarpamme
297 I1epBbIil 3aKOH TEPMOTMHAMUKH




T T
Oy =AU + 4, = (U, -U))
Anmabara:
0= A, =U,-U
) = p—=Uy—lg=
2.2.8 Btopoii 3akon TepmoarHamMuku. HeoOpaTtumple mpoiecchl
ITpunuune! nerictBus TerioBbix MamuH. KIT/1:
229 . Az TIHET QHEII‘[J ‘Q}:ﬂ-.‘l 1
Ql—]ﬂ]‘p QHEII‘]}
MaxkcumansHoe 3Hauenue KII1. [{ukn Kapho:
2210 TH IIT]] TZ"'.'.I'.}.TI
MAxX N ="Ngapuo = r =]
H-ﬂ.]_l]
2.2.11 | VYpaBuenue TermoBoro damanca: Q1+ Q.+ Qs+ ... =0
3 DJIEKTPOAMHAMUKA
DJIEKTPUYECKOE ITTIOJIE
DneKTpu3aIus Tell U ee MPOosBIeHUs. DIeKTpUIecKui 3apsia. [IBa Buaa
3.11 3apsAza. DIEMEHTapHBIN dJIEKTPUYECKHUN 3apsil. 3aKOH COXpaHEHUs
3.1 AIIEKTPUYECKOTO 3apsaa
B3aumoneiictBue 3apsaoB. Toueunsie 3apsasl. 3akoHn Kymnona: B
3.1.2 OJTHOPOJTHOM BEIIIECTBE C JUAICKTPHUIECCKON MPOHUIIAEMOCTBIO €




F_k\ql\':h\_ 1 g
ere 4TEEEU

3.1.3 Onektpuueckoe nojue. Ero aeiicTBue Ha 3JIeKTpUYECKHE 3apsiibl
HanpspbkeHHOCTD 37eKTPUYECKOro MOJIs:
ﬂ
4
P
I
3.1.4

'C.ant}ﬁﬂu

IIone Toueynoro 3apsja.




q
2

OJTHOPOJHOC I10JI€:

E:EEIF'IE

Kaptuss! tMHUN HanPsHKEHHOCTH 3TUX MOJIEH

HOTGHHI/IaﬂLHOCTB SJICKTPOCTATHYCCKOT'O ITOJIA.

Paznocth IMOTCHIMAJIOB U HAIIPSIKCHUEC:

| Ay =q(@) — Q) =- gAP:

HOTGH]_II/IaJILHaSI SHEPTUA 3apsaaa B 3JICKTPOCTATUYCCKOM II0JIC:




W =q¢.

=— A}l

HOTeHHI/IaJ'I 3JICKTPOCTATHYCCKOIO IOJIA.




CBs13b HANPSDKEHHOCTH TIOJISL U Pa3HOCTHU TIOTEHITUAIIOB JIJIST OJTHOPOJHOTO
anekTpoctarndeckoro nons: U = Ed

[IpuHIMN cynepno3unuy 3JIeKTPUIECKUX MOJIEH!

E=E+E,+....0=Q; + ¢
F
[TpoBOAHMKY B 3JIEKTPOCTATHYECKOM I0JIE. Y CIIOBHE PABHOBECHS 3aPSIIOB:

3.1.7 BHYTPH IIPOBOTHHKA




E =

BHYTPH U Ha MOBEPXHOCTH MTPOBOJHHKA (p = CONSt

3.18

I[PI&]'ICKTpI/IKI/I B 3JICKTPOCTATUYCCKOM II0JIC. I[I/ISJ'ICKTpI/I‘ICCKaH
IMPOHUIACMOCTDb BCUICCTBA €

3.1.9

Konnencatop. DIIeKTpOeMKOCTh KOHACHCATOpA:




4

U

SHGKTPOGMKOCTI) IJIOCKOTO KOHACHCATOpa.

:EE[}Szm




Hapanneanoe COCIUMHCHHE KOHACHCATOPOB:

q=q+qrt... U=Uy=... Crapann = C

3.1.10 |[IlocnenoBarenbHOE COSAMHEHUE KOHEHCATOPOB:
J = — — —
U _U1+U2+"" QI_QE_"'*C '
OCT |
DHeprus 3apsHKEHHOr0 KOHASHCATOpa:
g CU 2
3.1.11 q

o
“

2

3.2

3AKOHBI TIOCTOAHHOTI'O TOKA

321

Cwiia Toka:




Al

ITocrosunseiii Tok: | = const

Jns moctosiHHOTO TOKa ( = It

3.2.2

Ycnopus CYHICCTBOBAHUA SJICKTPUICCKOTO TOKA.

Hanpsoxenne U u 3/1C E

3.2.3

3akoH OMa aJ1g y4acTKa LeMu:




3.24

DIIeKTPUUIECKOe COMPOTUBIICHNE. 3aBUCUMOCTh COTIPOTHUBIICHUS
OJIHOPOJIHOTO MTPOBOJIHHUKA OT €r0 JITMHBI U CEUEHUs. Y IeIbHOE
COIPOTHBIICHUE BEIIECTBA.




Ucrounuku toka. 9JIC ucTounmka Toka:

A

E T TCTOPOHHHX CF

q

BHyTpCHHCC COIMPOTUBJICHHUC UCTOYHUKA TOKA




3.2.6

3akon OMma st TOJTHOM (3aMKHYTOM) AsekTpuyieckoi renu: E = IR + Ir,
OTKyz1a




Hapanneanoe COCIUHCHHUE IIPOBOJIHUKOB!:

nmapaln
3.2.7 P
[TocnenoBarenbHOE COETMHEHUE TTPOBOIHUKOB!
U = Ul + UE + s [1 —_ 12 —_— s Rlll’.}CJl - Rl
Pa6ota anexrpuueckoro Toka: A = [UL.
- - = |2
328 3akon [Ixoyns - Jleana: Q = I?Rt.

Ha pe3uctope R:




Q=A=I"Rt=1IUt=

{

3.2.9

MOH_[HOCTL 3JICKTPUYCCKOI'0 TOKa.

ﬂf Af —»()

TertoBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

MOIIHOCTh HCTOYHHKA TOKA.:




P_E —_ AAC‘T,EHJ]

Al Ar ()

3.2.10

CB0OOIHBIE HOCUTEIH JIEKTPUUYECKHUX 3aPSAT0B B IPOBOJHUKAX.
MexaHu3MBbl IPOBOAUMOCTH TBEPIBIX METAJUIOB, PACTBOPOB U PACILIIaBOB
AJIEKTPOJIUTOB, Ta30B. [lomynpoBognuku. [101ynpoBOIHUKOBBIN THOL

3.3

MAT'HUTHOE I1OJIE

33.1

MexaHuueckoe B3auMOIeCTBIE MarHUTOB. MaruuTtHoe nosie. Bexrop
MarHuTHOM UHAYKIMH. [[puHIMI Cynepno3unuy MarHuTHBIX ITOJIEH:

JIvHUM MHIYKIMY MarHUuTHOTO noJist. KapTuHa JIMHUI MHIY KT
MarHUTHOTO TIOJISl TIOJIOCOBOTO U MOJIKOBOOOPA3HOTO MOCTOSHHBIX
MarHHUTOB

3.3.2

OmngIT 9pCTeI[a. MarsuTHoO€ I0JIe MMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUN
WHAYKOWW MAaroHuTHOI'O IOJIA JJIMHHOI'O IIPAMOI0 NPOBOJHWKA U
3aMKHYTOTI'O KOJIBIICBOI'O MMPOBOAHHNKA, KAaTYIIKN C TOKOM

3.3.3

Cuna AMnepa, €€ HaIlpaBJICHUEC M BCIMYHHA.

F, = IBlsin o, rae O - yron mexay HanpasneHnem np

BEKTOPOM R

3.34

Cuna HopeHua, €€ HAIIpaBJICHUEC M BCIIMYHHA.

Fﬂup :lql vBsino, rae O - yron mexay Bektopa

I[BI/DKGHI/IG SapH)KeHHOfI JaCTHULbI B OTHOPOJAHOM MAaroHuTHOM IT0JIC




3.4

OJIEKTPOMATHUTHAA MHYKIOUA

Z

3.4.1
[ToTok BeKTOpa MArHUTHOW MHIYKIIHH:
®=B,.S=BScosa

3.4.2 SIBiieHue MeKTpoMarHuTHOW MHAYKUMK. 3 C uHayKunmu
3aKoH 3eKTpoMarHuTHo uuaykuuu dapanes:

3.4.3 ‘& I

K

L I

At At—0




3.44

24C vHayKuum B NPSMOM B .
NPOBOAHUKE ANUHOM 1, N 1"

ABUXYLLEMCS CO CKOPOCTBIO {) / \{
v

({3_1_7) B OAHOPOAHOM MarHUTHOM

/
none B: /L - a

IEi|=BlUc'0L9a ,roe o -yron
Mexay BeKTopom B n Hopmanblo i
K MNIOCKOCTU, B KOTOPOW NexaT BEKTOPbI Z' nysecnn | |

TO IE,-|=B[U

3.45

[IpaBuio Jlenna

3.4.6

NHAyKTUBHOCTB:

L=9,Mnm D=

!

Camounnykuus. 3[1C caMOMHIYKITUU:

E:_L&_;

S
At Ar—0

3.4.7

9Hepm;1 Mar"HMTHOTI'O ITOJI KAaTYIIKH C TOKOM:




-

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbBI




3.5.1

KonebarenbHbiit koHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIEOAHUS B
UeabHOM KoJIeOaTeTbHOM KOHTYpE:

q(1) =g pax SIN(OT+ @)
I(t) =g = OGyax COS(O+Pg) =I5 COS

®opmyna TomcoHna:

21

T=2n+ LC .oTkyna {1]2?_

CBsI3b aMIUIATYIBI 3apsiia KOHIEHCATOpa C aMILUIUTY IO CHITBI TOKA MIPH
CBOOOIHBIX JIEKTPOMATHUTHBIX KOJIEOAHUSAX B HICATHBHOM
KoJIe0aTeIbHOM KOHTYPE:!




Ymax —

3aKoH COXpaHCHUA SHEPIUH B UACAIbHOM KoebaTeIbHOM KOHTYpE.

CU* LI* €U%, L

3.5.2
3.5.3 BriHyX1eHHBIE 2TIEKTPOMarHUTHBIC KoJiebanus. Pe3zonanc
35.4 ITepemennsbiit Tok. [Ipon3BoACTBO, Iepenaya u
e MOTpeOICHUE IIEKTPUUECKONU SHEPTUH
CBoIICTBA DJIEKTPOMArHUTHBIX BOJH. B3anuMHasi opueHTaIus BEKTOPOB B
3JIEKTPOMAarHUTHOW BOJIHE B BaKyyMe:
ﬂ 4
) .E B
356 [Ixana 3neKTpoOMarHUTHBIX BOJIH. [IprMeHeHne 3eKTPOMarHuTHBIX BOJIH

B TEXHUKE U OBITY




3.6

OIITUKA

[IpssMonuHENHOE pacpOCTpPaHEHNUE CBETA B OJTHOPOIHOM Cperie.

361 Toueunslii ucTOUHUK. JIyd cBeTa

3aKOHbI OTpakeHUs CBETa, o =
3.6.2

L

3.6.3 [TocTpoeHre M300paKeHUH B TNIOCKOM 3epKajie

3aKOHBI MPEJTOMIICHHUS CBETA.

[Ipenomnenue cera:

nysinoL=n, sin f3 .

3.6.4

AGCOIOTHBIN MOKa3aTesb NPeTOMIICHHUS




OTHOCHUTEILHBINA II0KA3aTENh IPEIIOMIICHUA:

H~

g

OTH

Xox J1y4eil B Ipu3Me.

CoOOTHOIIIEHHE YaCTOT U COOTHOLIEHHUE JUIMH BOJIH IIPU MEPEX0/Ie
MOHOXPOMaTHUYECKOT0 CBETa Yyepe3 IpaHuIly pas3zesia IByX ONTHUYECKHX
cpen:




\r’] 21’: ' Hl.}'ul —Hj

[TonHOE BHYTpEHHEE OTpAKEHHUE.

[IpenenbHbli yroi nOJIHOTO BHYTPEHHETO OTPAKEHUS

| 1A
o1 5= S - na<n
3.6.5 S aup - - 2 !
Moty n
Cobwuparolue ¥ paccerBaronye JUH3bI. ToHKas mH3a. POKyCcHOE
3.6.6 PacCTOSIHUE U ONTHYECKasi CUJIa TOHKOW JIMH3BI:




3.6.7

®opmysia TOHKOH JTMH3bI:

1

[
d f F

YBenuueHue, jaBaeMoe JINH30M:




B ciyuae paccenBaroniei JuH3bI:

Xon JIy4a, npomeauero JMH3y Mo/ MPpOrU3BOJIbHBIM YIJIOM K €€ TJIaBHOM

3.6.8 ontudeckoit ocu. [Toctpoerne n300pakeHMIA TOYKU B OTPE3Ka MPSMOM B
COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX U UX CUCTEMax
3.6.9 doToarnmapaT Kak onTuueckuii mpudop. ['11a3 kak ontuyeckas cucrema




Wntepdepenmus ceera. KorepeHTHbIE HCTOYHUKHU. Y CJIOBUSI HAOIIOACHUS
MaKCMMyMOB U MUHMMYMOB B UHT€P(EPEHIIMOHHON KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB:

MaKCHMMYMbI - ,&:2;?1&, m=0,=1,£2, =t

3.6.10
A
MuHUMyMbl - A=(2m+1)—, m=0,+1,+
:
Hudpaxus ceeta. AudpakironHas pemeTka. Y cioBre HaOI0AeHUS
TJIABHBIX MAKCHUMYMOB TIPY HOPMAaJIbHOM TaJI€HU MOHOXPOMAaTHYECKOTO
CBeTa C JUTMHOM BOJIHBI A Ha PEIIETKY ¢ eproaom d:
3.6.11
dsime, =mA, m=0,£1,+2
3.6.12 | lucriepcus cBeta
4 KBAHTOBAS ®U3UKA
KOPITYCKVYJISIPHO-BOJIHOBOWU IV AJIN3M
411 I'umotesa M. [Tnanka o kBantax. ®opmyina [Tnanka: E = hv
®otoHbl. DHeprus (HoToHa!
Ic
4.1
—m F— =
4-1-2 —— 1" I _ I

Nmnynsc poToHa:




E hv
) —— —-
C C

413 ®oroaddext. Onbitel A.I'. CroneroBa. 3akoHsl hoToddhdexTa
VYpaBHenue DitHmreitHa 1715 porodddexra:
E{hmcna - AELL‘{ oA . 5 EI{HH max -
he
414 | rpe =hy =—v Ao =hv,
i} E¢}DTDH& hv , bIX0/1a K]
A
)
F —_ mumax =e U
“KH max y. 3an
415 JlaBnenne cBeta. J[aBiaeHue cBeTa Ha MOJTHOCTHIO OTPAXKAFOIIYIO
- MOBEPXHOCTH U HA MOJHOCTHIO MOTJIOMIAIOIIYIO TOBEPXHOCTh
OU31KA ATOMA
42.1 [InanerapHas Mojenb aToMa
4.2
[Toctrynatel bopa. M3nydyenue u noriouieHre GoTOHOB pH Mepexoie
4.2.2 aToMa ¢ OJTHOTO YPOBHSI SHEPTUHU Ha JPYTOM:




o _!zt‘:E_

mn 1
A

mH

JIuHeityaTpie CIEKTPHI.

CriekTp ypoBHEH 3HEepruu aToMa BOAOPOJa;

~136-R
E 227 n=1,2
3 — 5
n ]
OU3NKA ATOMHOI'O A1PA
431 Hyxnonnas monens siapa I'eitsen0Oepra - IBanenko. 3apsn spa.
e MaccoBoe uncio aapa. M3oromst
PamnoakTuBHOCTE.
Anbda-pacnan;
. A Y A—d~r 4
4.3.2 % —I—
Z L~ 2

bera-pacnan.

OnexTpoHHBIN B-pacnan;




%X—} Zle_l_ ?E‘l‘

[lo3uTponnslii B-pacnan;

ELX—} ZﬂlY*f‘ +[1}E+

l'amma-uznydenue

3aKkoH PaauoOaKTUBHOIO pacmazia.

N(t)=Ny2

4.3.3
[Tycte M - Macca painoakTHBHOTO BemlecTBa. Torma
E— L
ﬂ
4.3.4 SAnepHble peakuuu. [lenenue u cuHTE3 AAEp
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