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[HosicHuTeAbHASA 3aNIMCKA
PaGouast mporpamma 1o (¢u3uke Ha ypOBEHb CPEHEr0 00IIero 00pa3oBaHus s

obyuarontuxcst 10—11-x kmaccoB 'bOY mkomna Ne 484 pazpaboraHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

. ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pa3oBanuu B Poccuiickoit
Denepauuny;

. npukaza MunoOpraayku ot 17.05.2012 Ne 413 «O0 yTBepxkaeHuu GeaepaabHOro
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPEAHEro 00IIero 00pa3oBaHus» (¢
M3MEHEHUSIMHU, BHECEHHBIMU NpHKa3oM Munnpocsenienus ot 12.08.2022 Ne 732);

. npukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O06 yrBepkaeHHH
benepanbHON 00pa30BaTENBHOM MPOrPAMMBI CPEAHETO 001IEero 00pa3oBaHUMY;

. npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Iopsinka
OpraHHU3aIH U OCYIIECTBICHUSI 00pa30BaTEeNbHON EATEIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOT'O O0IIIETro U CpeaHero oomero o0pa3oBaHus»;

. KOHIICTIIIUH TIPETIoIaBaHusl yueOHoro npeamera « Du3uKa;

. CII 2.4.3648-20 «CaHuTapHO-3MTUAEMUOIOTHIECKHE TPEOOBAHHS K OPTaHN3aLUsM
BOCIIUTaHHS U O0YYEHUsI, OT/AbIXA M 03J0POBJICHUS ICTEH U MOJIOJCIKI», YTBEPIKACHHBIX
MIOCTaHOBJICHHEM IJIaBHOTO cCaHUTapHOTro Bpauda oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «['urnennveckrie HOPMaTUBHI U TPEOOBaHUS K 00ECIICUEHUIO
Oe3omacHOCTH U (WK) 6€3BPEIHOCTHU I YelloBeKa (haKTOPOB CPelbl OOUTAHUSA», YTBEPKIACHHBIX
MIOCTAaHOBJICHUEM I'JIABHOI'O CaHUTAapHOTO Bpada oT 28.01.2021 Ne 2;

. y4eOHOro IjIaHa OCHOBHOI'O OOLIEro 00pa30BaHus, YyTBEPKIEHHOTO
npukazoM ['BOY mikona Ne 484 ot 01.09.2025 Ne 410-oy «Y1Bepxkaenue OOIl mo @OOI»y;
. benepanbHON paboyeit mporpaMmsl 1o yueOHOMY NpeaMeTy «Du3nkay.

PaGouas nporpamma opueHTHpOBaHA Ha LIE€BbIE IPUOPUTETHI, CHOPMYINPOBAHHBIE B
benepanbHOI paboyeil mporpaMMe BOCIUTAaHUSA U B paboueil mporpamme Bocnutanus ' bOY
mkoia Ne 484,

[Tporpamma 1o ¢u3nke 6a30BOro ypoBHs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus
pa3paboTaHa Ha OCHOBE MOJOXKEHUN 1 TpeOOBAHUH K pe3ylbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBaTenbHON mporpaMmel, peacraBieHHbx B PI'OC OO0, a Takxe ¢ yueTom (eaepanbHOM
paboyeil mporpaMMbl BOCIIMTAHUS U KOHLIETIIIMY IIpernoaaBaHus yueOHoro npeamera «dusuka» B
oOpa3zoBaTenbHbIX opranu3zanusax Poccuiickoil @eneparuu, peain3yomux OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

CopepxaHuie mporpaMMsbl Mo (U3MKE HANIPaBICHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOMN
KapTUHBI Mupa ob0yvaromuxcs 10—11 kimaccoB npu 00ydeHuu ux gpusrke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/IESITeIbHOCTHOT O noaxoja. [Iporpamma no ¢usnke COOTBETCTBYET TPEOOBAHUIM
DI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM
00y4YeHHs, a TAK)KE YUUTHIBAET HEOOXOUMOCTh peaTn3aliii MEXIPEIMETHBIX CBsA3eH (DU3UKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMU MPEIMETAMH.

[Tporpamma no (usmke BKIIOYAET:

. IUTAaHUPYEMBbIE Pe3yNbTaThl OCBOEHMSI Kypca pU3UKHU Ha 6a30BOM ypOBHE, B TOM
Yuciie IPeIMETHBIE PE3YJIbTAThI 110 FoJJaM 00y4eHus;

. coziepkanue yueOHoro npeamera «Pu3uKay 1mo rogaM o0ydeHuU .

dusmKa KaK Hayka o HanOoJsee o0IIMX 3aKOHAX MPUPO/IBI, BBICTYIAs B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHI 00 OKpYXKaroIeM MUpeE.



[IkonbHBIH Kypc (PU3UKU — CUCTEMOOOPa3yIOLIHiA Il €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBICHUI, N3y4aeMbIX XUMUEH,
Oouonorueii, pusmdeckoit reorpadueit u acrpoHomueii. Microib30BaHne U aKTUBHOE IPUMEHCHHE
(bu3nUecKrux 3HAHUI ONpEAeNsSeT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHI B cdepe
SHEPreTUKHU, TPAHCIIOPTa, OCBOCHHS KOCMOCA, IIOJyYeHHs HOBBIX MaTepHallOB € 33aHHBIMU
cBoiicTBamu U Ap. M3ydyeHne pU3uKu BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOH KapTHHBI MUpa 00ydarouuxcs, B GOpMUpOBaHME YMEHUI IPUMEHATh HAyYHBIN METOJ
IIO3HAHUS NP BBIOJHEHUN UMH y4EOHBIX HCCIEIOBAHU.

B ocHoBy Kypca (pu3uku 11 ypoBHs cpeHero o0uiero o0pa3oBaHus MOJIOKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Wnes uenoctHocTH. B cOOTBETCTBUN C HEW KypC ABIISETCS JIOTMUECKU 3aBEPLUIEHHBIM, OH
COJICPKHUT MaTepHall U3 BCEX pa3zenioB (PU3MKH, BKIIOYAET BOIPOCH KaK KJIACCUYECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuszanuu. B coorBeTcTBUM ¢ HeW MaTepHuai Kypca GU3UKU 00beIMHEH BOKPYT
¢duznueckux teopuil. Begymum B Kypce aBnsercs popMupoBaHue IPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTe€pHH, BEILIECTBE U IOJIE.

Wnes rymanurapusauuu. Ee peanu3zanus npeanoaaraeT HCHOIb30BaHUE TYMaHUTapHOTO
noTeHImana (Gu3nIecKon HayKu, OCMBICIIEHUE CBS3H Pa3BUTHS (DU3HKH C Pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU MTPOOIIeMaMHu.

Wnes npuknaanoil HanpasieHHocTH. Kype ¢hu3nku npezmnonaraeT 3HakOMCTBO € IIMPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHIl U 3aKOHOB.

Wnes sxo0ru3aiy peaan3yeTcs IOCPECTBOM BBECHUS JJIEMEHTOB COACP KaHus,
MOCBALIEHHBIX KOJOTMUYECKUM MPoOieMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYkJIeHHs TPO0JIeM palliOHAIIBHOTO IPUPOIONOIb30BaHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus
ABIIAIOTCA (pusnueckue Teopun (popMUpOBaHUE NPEIACTABIEHUN O CTPYKTYpE MOCTPOCHHUS
¢buznueckoil Teopuu, poiu GpyHIaMEHTaIbHBIX 3aKOHOB U MIPUHIIUIIOB B COBPEMEHHBIX
IPEJICTaBICHUSIX O IPUPOJIE, TPAaHUIAX TPUMEHUMOCTH TEOPUH I OMMCAHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeITeTbHOCTHBIN MOAX0/ B Kypce (PM3UKU peaTn3yeTcs MPeXkae BCEro 3a cyer
OpraHu3alK SKCIEPUMEHTAIBHOM e TeIbHOCTH oOydatouxcs. /s 6a30Boro ypoBHs Kypca
(U3UKU — ITO UCIIONB30BAHUE CHCTEMBI (PPOHTATILHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
71a00paTOPHBIX PabOT, KOTOPBIE B MporpammMme 1o (pu3rke 0ObeAMHEHB! B 00U CIIUCOK
YUEHUYECKHUX MPaKTUYecKuX padoT. Bolgenenne B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JUIsI KOHTPOJISI M OLIEHKHU, OCYILIECTBISIETCS] Y4aCTHUKaMH 00pa30BaTeIbHOTIO
mpoIriecca UCXO0s 13 0COOEHHOCTEHN TUTAaHUPOBAHUS U OCHAIeHUs kabunerta ¢pusuku. [Ipu rTom
oOecrnieunBaeTcs OBIaJIeHHE 00yJatOIIMMUCS YMEHUSMU MPOBOIUTH KOCBEHHbIE U3MEPEHMS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH U IIOCTAHOBKY ONBITOB IO MTPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonbinoe BHMMaHNE yAEIsA€TCS PELICHUIO pAaCUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu aTrom
JUIS PaCYETHBIX 3a/1a4 IPHOPUTETOM SIBIISIOTCS 337a4H C IBHO 33JJaHHOHN (PU3HUECKON MOJIEIbIO,
NO3BOJIAIOIINE PUMEHSATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjerna Kypca,
TaK ¥ MHTETpUpYs 3HAHUS U3 pa3HbIX pa3zAeioB. [l KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM SIBIIAIOTCS



3aJaHusl HAa O0BACHEHHE MPOTEKaHUs (PU3MUYECKHX SBJICHUH U MPOIECCOB B OKPY)KAIOLICH KHU3HH,
Tpedyroiire BbiOopa GU3NIECKOM MOJIENN ISl CUTYyallud PAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu @PI'OC OO0 k mMaTepuaibHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOro nporecca 6a3oBblii ypOBEHb Kypca (GM3UKH HA YPOBHE CPETHETO OOLIETO
00pa30BaHus JI0JDKEH U3y4aTbCs B YCIOBUAX NIPEIMETHOI0 KaObnHeTa (PU3MKU WM B YCIOBUAX
MHTETPUPOBAHHOIO KaOMHETa MIPEeIMETOB €CTECTBEHHO-HAYUYHOro IIuKiIa. B kabunere Gpusuku
JIOJDKHO OBITh HEOOXOMMOE J1ab0paTOpHOE 000PYAOBAHHE ISl BBIOJIHEHHS YKa3aHHBIX B
nporpaMMe o GU3nKe yYeHHYECKUX MPAKTUUYECKUX padoT U IEMOHCTPALIMOHHOE 000pYAOBaHUE.

JleMoHCTpanoHHOE 000py10BaHHE (GOPMHUPYETCSI B COOTBETCTBUHU C IPUHLIUIIOM
MUHHMAaJIbHOH TOCTATOYHOCTH M 00ECIIEYNBAET MIOCTAHOBKY MEPEYHCICHHBIX B IPOTPaMMe 110
(u3MKe KITFOUEBBIX IEMOHCTPAIUH I UCCIIETOBAHMS N3Y4aeMbIX SBJICHHUHA U MPOLIECCOB,
OIMIIUPUYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHCHHIA.

JlaGopaTtopHoe 000pyIOBaHHE ISl YICHUIECKHUX MPAKTHUECKUX padoT (OPMHUPYETCs B BHJIE
TEMaTUYECKUX KOMILJIEKTOB M 00€CIeUnBaeTcs B pacyeTe OJJHOI0 KOMILJIEKTa Ha JIBYX
oOyyaromuxcs. TeMaTnueckue KOMIUIEKTHI JAOOpaTOPHOIo 000PYAOBAHUS 1OJIKHBI ObITh
HOCTPOECHBI HA KOMIJIEKCHOM HMCII0JIb30BAaHUH aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, a TAKXKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIETISIMU U3YYEHUS (PU3UKU B 00IIEM 00pa30BAHUU SBIISIOTCS:

. (opMHUpOBaHNE UHTEPECA U CTPEMIIEHUS 00YYAIOIIUXCS K HAYYHOMY M3yUEHUIO
IPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTE;

. pa3BUTHE MIPECTABICHUN O HAYYHOM METO/E [T03HaHUs U (OPMUPOBAHKE
HCCIIEIOBATENILCKOrO OTHOLLICHUS K OKPYKAIOIUM SIBJICHUSIM;

. (dopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB
CTPOEHUS MaTepUu U PyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

. (dbopmHpoBaHUEe YMEHUI OOBSICHATD SIBJICHUS C CIOJIb30BAHUEM (PU3HMUECKUX

3HaHUW U HAYYHBIX JI0KA3aTEbCTB,;

. (dbopMupOBaHUE IPECTABICHUN O poJid (PU3HUKH JUISl pa3BUTHSI IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHue 3Tux Lenei odecrneunBaeTcsl peieHueM CIIeIyIOINX 3a1a4d B [poLecce
U3y4eHHs Kypca GU3MKU Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

. nproOpeTeHne CUCTEMbI 3HaHUH 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPUSX, BKIOYAs MEXaHUKY, MOJIEKYIIPHYIO (PU3HKY, SJEKTPOINHAMUKY, KBAHTOBYIO
(bU3UKY U DIEMEHTHI aCTPOPHU3UKY;

. dbopmMHpoBaHUE YMEHHI TPUMEHSATh TEOPETUYECKHE 3HAHUS ISl 0OBACHEHUS
bu3nyecKuX SIBICHUN B IPUPOJIE U ISl IPUHATHUS IPAKTHUECKUX PELICHUH B MOBCEIHEBHON
KU3HU;

. OCBOEHHE CIOCO00B PELICHHUS Pa3INYHBIX 33/1a4 C SIBHO 3aJJaHHON (pu3nueckoi
MOJIeJIbI0, 3aa4, OPa3yMEBAIOIINX CAMOCTOATEIbHOE CO3AaHne (PU3HMUECKON MOJEINH,
aJIcKBaTHOW yCIIOBUSM 3aJauu;

. IIOHMMaHHEC (I)I/I3I/I‘-ICCKI/IX OCHOB U IIPUHIIAIIOB JIENCTBUS TEXHUYSCKUX YCTpOﬁCTB )51
TCXHOJIOTHYCCKUX MMPOUCCCOB, UX BJIUAHUA HA OKPYIKAIOUIYIO CPEOY,
. OBJIAICHUC MCTOAaMU CaMOCTOATCIIBHOT'O INIAHUPOBAHUS U ITPOBCIACHUA

bu3NYECKUX SKCIIEPUMEHTOB, aHAJIN3a U UHTEPIIpETalluy HH(GOPMaLIUH, ONIPEIEeICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTaTa;



. CO3JJaHUE YCIIOBUH JUIs Pa3BUTUS YMEHUH IIPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM NEATEILHOCTH.

Ha u3ydenune ¢pusuku (0a30BbIid ypOBEHB) HA YPOBHE CPEAHETO 00IIEro o0pa3oBaHUs
otBoauTcs 136 yacoB: B 10-M kimacce — 68 yacoB (2 yaca B Hezento), B 11-M kimacce — 68 gacoB (2
yaca B HEJIEIIO).

[Tpennaraemslii B mporpaMme o (Gpusuke nepeyeHs J1abopaTOPHBIX U MPAKTUUECKUX PadOT
ABIISIETCS. PEKOMEHIOBAHHBIM, YUUTENb JI€TIaeT BHIOOP MPOBEACHUS Ta00PaTOPHBIX pabOT U OMBITOB
C YYETOM MHAMBHUAYAIbHBIX 0COOCHHOCTEH 00yYarOIINXCs.

Jlist peanuzanuu MporpaMMbl HCTIONB3YIOTCS YI€OHUKH, JOMYIEHHBIC K UCITOJIb30BAHHIO
[IPH pealii3aliyi UMEIONTUX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTebHBIX IPOrpaMM
HAYaIbHOTO 00IIET0, OCHOBHOTO O0ILEro, CpeTHEro 001ero 00pa3oBaHusl OpraHU3aIHsIMH,
OCYIIECTBIISIOMUME 00pa30BaTEIbHYIO ACSITEIBHOCTD, TPpUKa3oM Munnpocsemienus ot 21.09.2022
No 858 (¢ MBMEHEHUSAMH U TOTIOJIHCHUSIMH )

. O®usuka, 10 knace/ Makumes I'.41., Byxosues b.b., Corckuiit H.H. nox penakiueit
[TapdentbeBoit H.A., Akiimoneproe obmiectBo «M3aarenbero "lIpocBenienne»;

. ®usuka, 11 knace/ Msxues ['.J1., Byxosues b.b., YUapyrun B.M. oz peaakiueit
[TapdpentbeBoit H.A., Akimmoneproe o0mectBo «M3natensctBo "[IpocBenienue».

DJeKTpOHHBIE 00pa30BaTeNbHBIC PECYPCHI, JOMYIIEHHBIE K HCIIOIB30BAHUIO TIPU
pean3alyy UMEIOLUX roCy1IapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTeNbHbBIX IPOrpaMM
HAyaJIbHOT0 00IIEr0, OCHOBHOI'O O0ILEro, CpeHEero oouero oopa3oBaHus NpUKa3oM
Munnpocsemenns ot 04.10.2023 Ne 738:

bubnuoreka marepuanos ®I'MC «Mos mkona — lib.myschool.edu.ru

COIEPKAHUE YUEBHOI'O ITPEIMETA

10-ii knace

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®dusnka — Hayka o npupoze. Hayunbsie MeTopl MO3HAHUS OKpYXkKaroiiero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOLIECCE MTO3HAHUS MTPUPOBI. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpuandeckux sBIeHUH u npoueccoB. Hayunsle runoressl. usndeckue
3aKOHBI ¥ TEOPUU. | paHHIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Ponb u MecTo pusuku B GOpMUPOBAHUN COBPEMEHHOM Hay4YHOU KapTUHBI MUPa, B
MPaKTUYECKON JeATETLHOCTH JIFOJICH.

JemoHcTpanyu

AHanoroBbie U TU(POBBIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3znen 2. Mexanuka

Tema 1. KunemaTunka

Mexanndeckoe ABmkeHne. OTHOCUTEIIBHOCTh MEXaHHYECKOTo JBMkeHUs. CrcTreMa
otcuera. Tpaekropus.

[TepemernieHne, CKOPOCTH (CPEAHSISI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHUE
MaTepHaTbHOW TOUKHU, UX MPOEKIIMHA HA OCU CUCTEMBI KoopauHaT. ClI0KeHHEe TTepeMeIICHUN 1
CJI0’)KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOPEHHOE IPAMOJIMHEHOE NBMKeHue. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUSA MAaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoniHOE majieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

Kpuonunerinoe npuxenue. [[BukeHne MaTtepuaibHOM TOUKHU IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEWHAsI cCKOpocTk. Ilepron u yacrora
oOparenus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: CIUIAOMETP, ABUKEHUE CHAPSIIOB,
LEIHbIE U PEMEHHbIE NIEPEIaYu.

JeMoHcTpanu

. Mogenb cucTeMsl 0TCUETa, WIUIFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JIBUKECHUSI.

. [TpeoOpa3zoBaHne ABMXKEHUN € UCIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

. ITanenue Ten B BO34yXe U B Pa3peKEHHOM IPOCTPAHCTBE.

. HaOnronenue nBuxKeHus Tena, OpOIEeHHOr o MO YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

. N3mepenue yckopeHHst CBOOOIHOTO MaCHUS.

. Hanpasienue cKOpoCTH IIPU IBUKEHUH 110 OKPY>KHOCTH.

Y4eHn4ecKkuil HKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

. N3yyenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEIICHUS MTHOBEHHOU
CKOPOCTH.

. HccenenoBanue COOTHOIIEHUS MEXIY IIyTSAMH, IPOHJCHHBIMH TEJIOM 3a

MIOCJIEI0BATEIbHBIE PABHBIEC IPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUIKEHHH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

. N3yueHue nBUKEHUS IapuKa B BI3KOM KUIKOCTH.

. W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30OHTATBHO.

Tema 2. lunamuka

ITpunuun otHOcHTENnbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. IHEpLManpHbIE CUCTEMBI
OTCUeTa.

Macca tena. Cuna. [Ipunnun cynepno3uniuu cui. Bropoit 3akon HeroToHa nist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HbproTOHA 11711 MarepraibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenue. Buasl Tpenus (okos, CKobkeHus1, kauenus). Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHHUsI CKOJbKESHUS U cuiia TpeHus nokosi. Koaddumment tpenus. Cuna conpoTUBIEHUS PU
JIBUOKEHUH TeJa B )KUJIKOCTHU WJIU Ta3e.

[ToctynarensHoe 1 BpallaTeabHOE ABM)KEHHE a0COIIOTHO TBEPAOIO Tela.

MOMEHT CuJIbl OTHOCUTENIBHO OCH BpalieHus. [1meqo cuibl. Y cioBUsl paBHOBECHS TBEPIOTO
Tena.

TexHuueckue yCTpOMCTBA U MPAKTUUYECKOE IPUMEHEHUE: TTOAIIUITHUKY, JBUKEHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

JeMoHcTpauun

. SIBnenue nuepuuu.

. CpaBHEHHE Macc B3aUMOJICUCTBYIOIINX TEJI.
. Bropoii 3akon HerotoHa.

. N3mepenue cu.



. Clo)XeHue Cuil.

J 3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

. HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

. CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKXCHUA.

. YcnoBusi paBHOBECHS TBEPIOTO Tena. Buabl paBHOBecusl.

Y4eHUYECKUN IKCIEPUMEHT, JJaOOpaTOpHbIE pabOThI

. W3yueHue ABMkeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

. HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U

PE3MHOBOM 00pasIie, OT uX nedopmanuu.

. HccnenoBaHue yCIIOBUI pPaBHOBECHS TBEPJIOTO TEJa, HMEIOIIETO OCh BpALCHUS.

Tema 3. 3aK0HBI COXpaHEHUS] B MEXaHUKE

Hmnynsc MaTepuanbHON TOYKH (Tela), CHCTEMBI MATEpUATIBbHBIX TOYCK. VIMITYIbC CHIIBI U
W3MCHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUsS UMITYJIbca. PeakTuBHOE ABM)KCHHUE.

Pabora criibl. MOIIHOCTE CHJIBI.

Kunernyeckas sHeprusi MaTepuaibHON TOUKH. Teopema 00 H3MEHEHUN KUHETHYECKOM
SHEPTUHU.

[TorenuuanbHas sueprusd. [lorenuuanbHas sHeprus ynpyro n1eOpMUPOBAHHON TPY>KUHBI.
[ToreHnManpHas SHEPTHS TEJIa BOIM3U TIOBEPXHOCTH 3EMITH.

[ToTeHMaTbHBIC U HETIOTCHITHATBHBIC CHIIBL. CBSI3b pa0OTHI HETIOTCHITUAIBHBIX CHIT C
M3MCHECHUEM MEXaHWYCCKOW SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHCHUS MEXaHHYECKON SHEPTUH.

Yupyrue v Heynpyrue CTOTKHOBEHHUS.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOTIEp, MPY>KUHHBIH
MUCTOJIET, TBUKEHHUE PaKeT.

JeMmoHcTpanmun

. 3aKOH COXpaHEHMsI UMITYJIbCA.

. PeakTuBHOE NBUXKEHUE.

. [Tepexon moTeHIIMATBHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PadOTHI

. N3ydeHne abCOMIOTHO HEYIIPYToro yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

. HccnenoBanue cBsA3M pabOThI CHIIBI C K3MEHEHHEM MEXaHUYEeCKON SHEpPruu Tena

Ha MPUMEpPE PaCTSHKEHUS PE3UHOBOTO KIyTa.

Paznes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TEOPUH

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U X ONBITHOE 00OCHOBAHUE.
Bbpoynosckoe neuxenue. Iuddysus. Xapakrep IBHKEHUS U B3aMMOIEUCTBUS YacTUIl BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPBIX TN U 0ObSICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozenel. Macca u pazmepsl mosiekyn. KonnyectBo Bemectsa. [locrosiHaas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u ee usmepenue. lllkana temneparyp Llenbcnus.

Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKON TEOPUU
U/IeaIbHOTO ra3a. AGCOIIOTHAs TEMIIepaTypa Kak Mepa cpe/lHeil KHHETHYECKOM SHepruU TeIJIOBOTO
JABrkeHus yactul rasa. [llkana remneparyp KenbBuna. ['a3oBble 3ak0HBIL. YpaBHEHHE
MenneneeBa—Kianeitpona. 3akon JlansToHa. M3ompoiiecchl B AEaIbHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe npencTaBieHNe H30IPOLIECCOB: U30TEpMa, U30X0Pa,
n3zo0apa.



TexHuueckue ycTpoiucTBa U MPAKTUYECKOE PUMEHEHUE: TEPMOMETP, OapOMETp.

JeMoHCcTpauyuu

. OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA, (poTorpaduu MOIEKy
OPraHUYEeCKUX COCIUHECHUM.

. OnbiTl 10 AUPPY3UH KUIKOCTEH U Ta30B.

. Monenb OpOYHOBCKOTO JBUKEHHUS.

. Mognens onbiTa lllTepHa.

. OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUSA.

. Mopenb, HUTIOCTPUPYIOLIAs IPUPOLY JABIEHUS ra3a Ha CTEHKH COCyAaA.

. OnBITHI, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aIbHOTO T'a3a,
M30MPOLIECCHI.

Y4eHn4ecKuil HKCIIEPUMEHT, TabopaTOpHbIE pabOThHI

. Omnpenenenne Macchl BO3yXa B KJIIACCHOM KOMHATE HAa OCHOBE U3MEpEeHUil o0bemMa
KOMHATBHI, IABJIICHUS U TEMIIEPATYpPbI BO3/1yXa B HE.

. HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. OCHOBBI TEPMOAMHAMUKH

TepmonnHamuueckas cucteMa. BHyTpeHHsIsl SHEPrus TEPMOJIMHAMUYECKON CUCTEMBI U
cnocoOsbI ee n3mMeHeHus. KonndyecTBo TeruoTsl u pabora. BHyTpeHH:s SHEpTHs 0THOATOMHOTO
WJICAIBHOTO ra3a. Bupl Temoneperayu: TEIIONPOBOAHOCTh, KOHBEKIMS, U3JIydCHHE. Y IeIbHas
TEIJIOEMKOCTh BelecTBa. Koam4yecTBo TEIIOTHI IIPHU TEIUIONEpeaaye.

[Tonsitre 06 agunadarHom npouecce. [lepBrIit 3akoH TepMoauHaMuku. [IpuMeHeHre IepBOTro
3aKOHa TEPMOJAMHAMUKH K H30mpoiieccaM. ['paduueckast uHTEepIpeTaius padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoGpaTUMOCTh MPOLIECCOB B MPUPOJIE.

Tennoble MamuHbL. [IpuHIMNIGL 1eficTBUA TemIoBbIX MaluH. [Ipeobpa3zoBanus sHEprUu B
TeroBbIX MamuHax. Koadduuuent nonesHoro aeictsus temioBoit MamuHbl. [ukn Kapho u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE TPOOIEMbl TEIIIOIHEPTETUKH.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHUE: JBUTATEIh BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIUOHED.

JeMoHCTpanyuu

. M3MeHeHNne BHYTpEHHEH SHEprUH Tesla IpU COBEPLIEHUH Pa0OThI: BBUIET IPOOKH
U3 OYTBUIKH OJT AEUCTBHEM C)KAaTOrO BO3AyXa, HarpeBaHue 3(upa B JIATYHHOH TpyOKe ImyTeM
TpeHus (BUIEOAEMOHCTpALs).

. M3MeHeHne BHYTpEHHEH sHEpruM (TeMIiepaTyphl) Teja MpH Terionepeaaye.

. OnbIT o aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

. Monenu nmapoBoii TypOUHBI, IBUTATENSl BHYTPEHHETO CTOPaHUsl, PEaKTHUBHOIO
JIBUTATEJIS.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

. N3mepenne yaenbHOU TeMIT0EMKOCTH.

Tema 3. ArperaTHble cocTOsIHUS BenlecTBa. @a3oBbie Mepexoabl

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kuneHue. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTH BO3/ayXxa. HackleHHBIN ap. Y aenbHas TemioTa napoodpazoBaHus. 3aBUCUMOCTb
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

TBepnoe Teno. Kpucramnudyeckue u amopdHsbie Teaa. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaibl. [naBnenue u kpucramnuzamnus. Y eabHas
TeruioTa miasieHus. Cyonumanus.



YpaBHeHHE TEIIOBOTO OanaHca.
TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTHU TOJTYUYCHHUSI COBPEMEHHBIX MaTepHUAIOB, B TOM YHCIIE HAHOMATEPHUAJIOB, U

HAHOTEXHOJIOTUH.
JeMmoHcTpanmn
. CBolicTBa HACBIIICHHBIX MapOB.
. Kunenue npu NoHMKEHHOM JIaBJICHUU.
. CriocoObI U3MEPEHUS BIAKHOCTH.
. HabGnronenue HarpeBaHus ¥ TUIABJICHHUS KPUCTAIUTHYECKOTO BEIECTBA.
. JleMOHCTpanys KpUCTalIoB.
Y4eHn4ecKuil HKCIIEPUMEHT, 1TabopaTopHbIE pabOThI
. N3mepenrie OTHOCUTEIBHOM BJIaKHOCTH BO3/IyXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. JekTpocTaTuka

OnekTpu3zanus Ten. DIeKTpUUecKui 3apsa. /[Ba Buaa saneKTpuYeCcKuxX 3aps10B.
[IpoBOIHUKY, TUBEKTPUKH U ITOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUs AIEKTPUUECKOro 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 37eKTpuYeCKuid 3apsl.
Onektpuueckoe nojue. HanmpspkeHHOCTh 3ieKkTpruueckoro nois. [IpuHnun cyneprno3uuuu
AIIEKTPUYECKUX IoJIeH. JINHUN HaNpSyKEHHOCTHU AJIEKTPUYECKOIO MOJIS.

Pabora cun anexrpocrarnueckoro nois. [lorennuan. Paznocts notenuuanos. [IpoBogHuku
U IUBJIEKTPUKH B DJIEKTPOCTATUUECKOM roJie. JludnekTpuueckasi IpOHULIAEMOCTb.

OnekTpoeMKocTb. KoHzieHcaTop. DIeKTpOEMKOCTh INIOCKOI0 KOHJIEHCATOpa. DHEprus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHUuecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHHE: AIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHUE IEKTPOIIPUOOPOB, KOHIEHCATOP, KOTHPOBAIbHBIH
anapar, CTpyMUHBIN IIPUHTED.

JeMoHCTpanyuu

. VY CTpoCTBO M MPUHIHAI JEHCTBHS dJIEKTPOMETPA.

. B3anmopnencTre HadIeKTPU30BAHHBIX TEIL.

. DIEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

. IIpOoBOIHUKY B JIIEKTPOCTATUYECKOM IIOJIE.

. DneKTpocTaTUIeCcKast 3allnTa.

. JIMBIEKTPUKHU B DJIEKTPOCTATUUECKOM I10JI€.

. 3aBHCHMOCTB 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOLIAIN IUIACTHUH,
PACCTOSIHUS MEXAY HUMH U TUIJIEKTPUIECKON IPOHNUIIAEMOCTH.

. OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

. N3mepenne 31eKTpOeMKOCTH KOHJIEHCAToPA.

Tema 2. IlocTosIHHBIN JIeKTPHYECKUH TOK. TOKH B pa3jJiM4YHBIX cpegax

DNIEKTPUUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. ICTOUHUKH TOKA.
Cuna Toka. [1ocTOsSSHHBIN TOK.

Hanpsxenue. 3akon OMa a1 yyacTka HEIu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y IEIbHOE CONTPOTUBIICHHE BelecTBa. [locienoBarensHoe,
NapajyIeJIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOJHUKOB.

PaboTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOIHOCT 3IEKTPUIECKOTO TOKA.



DNEKTPOABUKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHMKA TOKA. 3aKkoH OMa ais
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoii renu. KopoTkoe 3aMbIKaHHe.

DneKTpOHHask IPOBOAUMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs U ITPUMECHAsI TPOBOAUMOCTD MOITYIPOBOJHUKOB.
CgoiicTBa p—Nn-niepexoaa. [TonynpoBoTHUKOBBIE PUOOPHI.

DNEKTPUYECKUH TOK B pPaCTBOPAxX M PacIlIaBax JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
Jucconuanus. JNeKTPOIIn3.

OnexTpuueckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3pal. MonHus.
IIna3zma.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
HCTOYHUKH TOKA, DJICKTPOHATPEBaTEeIbHBIE TIPUOOPHI, JIEKTPOOCBETUTEIBHBIE IPUOOPHI,
TEPMOMETp CONPOTUBJICHNUS, BAKYYMHBIH U0, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIyTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

JlemoHcTpanuu

. M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

. 3aBUCUMOCTD COIPOTUBIIEHUS LIWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIAY IIOTIEPEYHOT0 CEYEHMS M MaTepHAIa.

. CMelraHHOe COeIUHEHUE POBOTHUKOB.

. [IpsiMoe n3MepeHune EeKTPOABHKYILEH crilbl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOT0 2JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHHUS.

. 3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

. IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

. HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYyXa.

. OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

. N3yuenne cMEmaHHOTO COEIMHEHMS PE3UCTOPOB.

. N3mepenne 21eKTpoABMKYIIEH CHUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

. HaGnronenue snexrponusa.

Me:xnpeamernbie CBA3H

N3zyuenne kypca Gpusuku 6a30Boro ypoBHs B 10-M Kjlacce OCYIIECTBIISETCS C y4€TOM
COJIepKATEIBHBIX MEKIIPEIMETHBIX CBSI3EH C KypCaMU MaTeMaTHUKH, OMOJIOTHH, XUMHUH, reorpapuu
1 TCXHOJIOTHUH.

MC)KHpeI[MCTHBIe IMOHATHSA, CBA3AHHBIC C U3YUYCHUEM MCTOJI0OB HAYUYHOT'O ITO3HAHMA:
SIBJICHHE, HAYIHBIN (DaKT, TUIIOTE3a, PU3NYecKas BEIMUMHA, 3aKOH, TEOPHs, HAOTI0IeHHE,
IKCTIEPUMEHT, MOJICTTMPOBAHUE, MOJIE]b, U3MEPEHHE.

Marematuka: pelieHre CUCTEMbI YpaBHEHUH, TMHeWHas GyHKIUS, mapaboia, runepoona,
uX rpadyKu ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U X MPOEKIIUU Ha OCH KOOPJIMHAT,
CJIO’KEHUE BEKTOPOB.

buonorus: Mmexannueckoe IBMKEHUE B )KUBOU mpupoie, muddy3us, 0CMOC, TETIIO0OMEH
’KUBBIX OPTaHU3MOB (BUbI TEIIONEPEauu, TEINIOBOE PABHOBECHE), SJIEKTPUUECKUE SBJICHUS B
KUBOU MPUPOJIE.



XuMHS: UCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEMJIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTENU U ra30B, JIIEKTPUUYECKUE CBOKMCTBA
METaJUIOB, IEKTPOJIUTUYECKAS TUCCOIMAIINS, TAIbBAaHUKA.

['eorpadusi: BIaXXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMET.

TexHonorus: npeoOpa3zoBaHKe JBUKEHHUM C UCIIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHHKE, MOAMIUITHUKY, UCIIOJIb30BaHUE 3aKOHA COXPAHEHHS UMITYJIbCa B TEXHUKE (paKeTa,
BOJIOMET U JIp.), IBUTaTelIb BHYTPEHHET0 CrOpaHus, apoBasi TypOuHa, ObITOBON XOJOIUIbHUK,
KOHIUIIMOHED, TEXHOJIOTHH MOJIyYE€HHUsI COBPEMEHHBIX MaTepuasoB, B TOM YKCIie HAHOMATEpPHUaJoB,
Y HAaHOTEXHOJIOTHH, JIEKTPOCTaTUYeCKas 3allUTa, 3a3eMJICHUE JIEKTPOIIPHOOPOB, KCEPOKC,
CTpYHHBIN IPUHTEP, FICKTPOHATPEBATEIIBHBIE MPUOOPHI, JIEKTPOOCBETUTEILHBIC TPUOOPHI,
rajbBaHUKa.

11-i1 knacc

Paznen 4. DaekTpoanHaMuka

Tema 3. MarauTtHoe moJie. JJIeKTPOMATHUTHAS HHAYKIHS

[TocTositHHBIE MarHUTHI. B3anuMoelicTBrE TOCTOSTHHBIX MAarHUTOB. MarHUTHOE TOJIE.
Bektop marauTHOU uHAYKUMU. [IpUHIKIT CyNIepno3UIIMKY MarHUTHBIX MOJIeH. JIMHUU MarHuTHOM
uHAyKuuu. KapTuHa TUHUI MarHUTHOW MHAYKIIUHU TIOJISl HTOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1oJjie TpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN UHAYKIIMY MarHUTHOTO TOJIS
JUTMHHOTO TIPSIMOTO TIPOBOAHUKA U 3aMKHYTOT'O KOJIBIIEBOTO ITPOBOIHUKA, KATYIIKH C TOKOM. OTIBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cwita AMriepa, ee MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHia, ee Moy b U HampaBieHue. [[BrkeHNe 3apsXKEHHOM YacTHIIbI B
OJIHOPOJHOM MarHuTHoM mose. Pabota cunel Jlopenna.

SIBneHune 3neKTpOMarHuTHOM MHAYKIMU. [I0TOK BEeKTOpa MAarHUTHOM MHIYKIUU.
DIEKTPOABMKYILAsA CHUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anexTpuyeckoe mnose. IIeKTPOABMKYIIAs CUjla MHIYKLIUU B IPOBOIHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJTHOPOIHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUHIYKIIMH. DJIEKTPOIBMKYINAS CHJIa CAMOUHIYKITUH.

DHeprusi MarHUTHOTO TOJIsl KaTYIIKHA C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHU4ecKne yCTpoCTBa U MPAKTUUECKOE TPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AIIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIUOHHAS M€Yb.

JeMoHcTpauun

. OmnbIT DpcTena.

. OTKJIOHEHNE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

. JIvHMY MHIYKIMY MarHUTHOTO TOJIS.

. B3auMozeiicTBre ABYyX MPOBOJIHUKOB C TOKOM.

. Cuna Amnepa.

. [enicteue cuiel JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

. SIBrIeHnE HNEKTPOMArHUTHON UHIYKIUU.

. IIpaBuno Jlenna.

. 3aBHCHMOCTB JIEKTPOJIBHKYILEH CUIIBI HHIYKIIMH OT CKOPOCTH H3MCHECHHUS

MarHUTHOTO MOTOKA.
. SIBrIeHNE CAMOMHTYKIINH.



Y4eHn4eckuil SKCIIepUMEHT, 1abopaTOpHBIE pabOThHI

. W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.
. HccnenoBanue 1eiCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.
. HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pen 5. Kojie0anus M1 BOJIHBI

Tema 1. Mexanu4ecKkue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas cuctema. CBoOOAHBIE MeXaHWYeckue konebanus. ['apmonnueckue
konebanus. [lepuon, yacrora, amrmunryna u ¢gasa konedanuil. [IpyKuHHBIN MasTHUK.
MaTteMaTHyecKuii MasiTHUK. Y paBHEHHE TapMOHUYECKUX Kosiebanui. [IpeBpaiienue sHeprun npu
FapMOHHYECKHUX KOJICOaHUSIX.

Konebarenbublit KoHTYp. CBOOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHs B UCATHBHOM
K0JIe0aTeIIbHOM KOHTYpE. AHAIOTHS MKy MEXaHHYECKUMU U 3JIEKTPOMArHUTHBIMU
kosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPTHH B UACATHHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KoneOaHusIX. BoIHY)IeHHbIE MEXaHUYEeCKUE KOEeOaHUs.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennslit Tok. CHHYCOUAANBHBIN TEpEeMEHHbIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U JEHUCTBYIOIIEE 3HAUCHUE CUJTBI TOKA U HANIPSKECHUS.

Tpauchopmarop. [Ipons3BoacTBo, epeaava u MOTPeOICHUE IECKTPHUICSCKON YSHEPTHH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3IEKTposHEpruu. KynbTypa ucnonb3oBaHus
AJIIEKTPOIHEPTUH B TIOBCEHEBHOM KU3HHU.

TexHUYeCKHEe YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: ANEKTPUIECKUI 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TMHUHU 3JEKTPOIepeaauH.

JeMmoHcTpanmun

. HccnenoBanue napamMeTpoB KoieOaTeaTbHOM CUCTEMBI (TIPY>KUHHBIN UITH
MaTeMaTHYECKUN MasITHUK).

. HabGmronenue 3aryxarommx KojgeOaHuid.

. WccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUH.

. Hab6monenue pezonanca.

. CBOOOIHBIE NMEKTPOMArHUTHBIEC KOJIeOaHusI.

. OcrunorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHHU) IS

3JIEKTPOMArHUTHBIX KOJIeOaHUH.

. Pe3onaHc nipu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KaTYLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

. Mosienb TUHUY 3IIEKTpOIIepe1adH.

YyeHnueckuil SKCIIEPUMEHT, JIabopaTOpHbIe PabOTHI

. HccnenoBanue 3aBUCHMOCTH MEPUOa MAJIBIX KOJIEOAHUH Tpy3a Ha HUTU OT JJTUHBI
HUTH U Macchl rpys3a.

. HccnenoBanue NepeMEHHOIO TOKA B LIETH U3 MTOCIIE0BATEIBHO COEINHEHHBIX
KOHJIEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. MexaHu4ecKue H 3JICKTPOMATHUTHBIE BOJTHbBI

MexaHuueckne BOJIHBI, yCII0BUs pacnpoctpaneHus. [lepron. CkopocTs pacipocTpaHeHus U
JuinHA BONHEL. [lonepeunsie u npoaonbHble BoJMHBL MHTepdepenims u qudpakinus MeXaHn4ecKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.



DJEeKTPOMarHUTHBIC BOJHBI. Y CJIOBUS M3JTy4EHUs 3JIE€KTPOMAarHUTHBIX BOJH. B3anMHuas
opueHTanus BekTopoB E, B, V B anekrpomarauTHol BosiHe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHeE, IpeToMIIeHUE, TToyspu3anus, rudpakuus, narepdepenimsa. CKoOpocTbh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIMIBI paAMOCBS3U U TelleBUACHUA. Pannonokanus.

OJEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC HHCTPYMEHTHI,
yIABTPa3BYKOBas TUArHOCTUKA B TEXHHUKE U MEIULIUHE, pajap, paAuONpPUEMHHUK, TEIEBU30P,
anTeHHa, Tenedon, CBU-meyn.

JleMoHCTpanyuu

. OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

. Kounebromieecs Te10 Kak HCTOYHUK 3BYKA.

. HaOnronenue oTpakeHus U MpeaoMIIeHNs MEXaHMYECKUX BOJIH.

. HaGnronenue nnrepdepeHunu u quppakiiud MEXaHUYECKUX BOJIH.

. 3BYKOBOH PE30HAHC.

. Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMITJIUTYIOM U 4aCTOTOM
KOJICOAHUH.

. HccenenoBanue CBOMCTB JIEKTPOMATHUTHBIX BOJIH: OTPayKEHUE, IIPEIIOMIICHUE,

noJisipu3anys, Tudpakuus, HHTepGEpPCHITHS.

Tema 3. Ontuka

I'eomerpuueckas ontuka. [IpsMonanHeliHOE pacipoCTpaHEHHE CBETa B OJJHOPOIHOM Cpeie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OTtpaxeHue cBeta. 3aKOHbBI OTpaskeHus cBeTa. [locTpoenne n300pakeHui B TNIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUSI CBeTa. AOCOTIOTHBIN TTOKa3aTellb
npenomiieHud. [loHoe BHyTpeHHEe oTpakeHue. [IpeaenbHblid yroi MoJIHOTO BHYTPEHHETO
OTpaKEHU.

Hucnepcus cBeta. CnoxkHbIi cocTaB 6emoro cera. L[ser.

Cobuparoiue u paccenBaromiue JUH3bL. ToHKas muH3a. @OKYCHOE PacCTOSTHUE U
ONTHYECKask CUJIa TOHKOW JNHH3BL. [TlocTpoeHne n3odpaxeHnii B COOMPAIOIINX U PacCEUBAIOIITUX
nuH3ax. @opMysa TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JTUH30M.

[Ipenenbr IpUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. UHTepdepenius ceera. KorepeHTHbIE HCTOUHUKH. Y CIIOBUS
HaOJIIOZICHUSI MAKCUMYMOB 1 MUHIMYMOB B HHTEP(PEPEHIITMOHHONW KapTUHE OT JIBYX CHH(Da3HBIX
KOTE€PEHTHBIX UCTOUYHHUKOB.

Hudpakmus ceera. JudpaxkimonHas pemerka. Y clIoBUe HAOIIOACHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIEHUH MOHOXPOMATUYECKOTO CBEeTa Ha TU(PPAKIIMOHHYIO PEIIECTKY.

[lonspuzanus ceera.

TexHUYECKHE YCTPONCTBA U MPAKTUUECKOE IPUMEHEHHE: OUKH, Tyma, ¢oToanmapar,
MPOSKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(paKIIMOHHAs peIIeTKa,
MOJISIPOU .

JemoHcTpanuu



. [TpsamonuHeitHOe pacpocTpaHeHHEe, OTPAKEHHUE U MPEIIOMIICHHE CBETA.
OnTuueckue npruOOpHI.

. ITonnoe BHyTpeHHEE OoTpaxeHnue. Moens CBeTOBOA.
. HccnenoBanue CBOWCTB M300paKECHUH B JIMH3AX.

. Mopenn MUKPOCKOIIA, TENECKONa.

. Hab6nronenue naTepdepeHIinm cBeTa.

. Hab6nronenue nqudpakuuu cBera.

. Habmronenue nucnepcuu cBera.

. [Tony4yeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

. [Tomrydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
. Habumronenue nonspusanuu cBera.

Y4eHn4ecKuil HKCIIEPUMEHT, TabopaTOpHbIE pabOThHI

. M3mepenne nokasaresns IpesioMICHUS CTEKIIA.

. HccnenoBanue CBONCTB N300pakKeHUI B TUH3AX.

. Habmroenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbLHOM TEOPHUH OTHOCHUTEIBLHOCTH

['paHuLbl TPUMEHUMOCTH KJIacCU4eCKO MexaHuku. [locTynaTsl criennanbHON Teopun
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETA B BAaKyyMe, IPUHIIMIT
OTHOCHUTEJILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIIEHUE JAJIUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. J1eMeHTbI KBAHTOBOI ONTHUKHU

®otonsl. Dopmyna [Inanka cBs3u sHeprun GOTOHA C €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
dboToHa.

OtkpeiTue u uccienoBanue Goroddpdexra. Onbitel A. I'. CTosneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuia» porodrddexra.

Hasnenue ceera. OnbiTel [1.H. Jlebenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: (POTOdEeMEHT, (HOTOJaTUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

JeMoHcTpauun
D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

. HccnenoBanue 3aKk0HOB BHEHTHET0 poToddekTa.
. CBeToauoI.
. Conneynas Oarapes.

Tema 2. CTpoenune aToma

Monenbs atoma Tomcona. OnbiTsl Pesepdopaa no paccesnuto o -yactuil. [lnanerapnas
mojens atroma. [Toctynarsl bopa. M3nydyenue u nornomenue GoToHOB IpH NEpexoe aToma ¢
OJIHOTO YPOBHsI HEPruu Ha Ipyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPIrUU aTOMa BOJOPOAA.

BonnoBsble cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHUYecKre yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHUE: CIIEKTPAIbHbBIN aHAN3
(ciekTpocKoM), Ja3ep, KBAHTOBBI KOMITHIOTED.



JeMoHCcTpauyuu

. Mopnens onbita Pesepdopra.

. OmnpeneneHne JUTHMHBI BOJHBI J1a3epa.

. HabmroaeHue TMHEHYaThIX CICKTPOB M3JTyUCHHS.
. Jlazep.

VYueHnuecKui 3KCIepuMeHT, 1a00opaTopHble paboThI

. Hab6nronenue TMHEHYaToro crekrpa.

Tema 3. AToMHOe S11pO

OKCIEPUMEHTBI, JOKA3BIBAIOIINE CI0KHOCTh CTPOCHHUS A1pa. OTKPHITHE PAJUOAKTUBHOCTH.
OmnsiThl Pe3epdopaa nmo onpeaeneHno cocraBa paanoakTUBHOTO U3aydeHus. CBolicTBa ajbda-,
Oera-, raMMa-u3i1y4deHus. BinsHue panoakTUBHOCTU Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeWlTpoHa. HykionHas mozens siapa [eitsen6epra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIHN OeTa-pacnan. 'amma-uznydenue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cB3M HYKJIOHOB B sijipe. SlnepHble cuiibl. JledekT Macchl sapa.

SAnepHsele peakuuu. [lenenne u cuHTE3 A1€D.

SAnepnslii peaktop. Tepmosaepusiii cuntes. [Ipo0ieMbl U IEPCIEKTUBBI SIEPHON
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHnaMeHTaIbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.

TexHnuecKkue yCTpONCTBA U MMPAKTUYECKOE TPUMEHEHHE: JO3UMETP, KaMepa BuiibcoHa,
SAJIEPHBIN peakTop, aTOMHas boMOa.

JeMoHcTpanmun

. CueTurK MOHU3UPYIOLUX YACTHII.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOThI

. HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortansl pa3BUTHA acTpoHOMHUH. [IprKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUEHUE ACTPOHOMUM.

Bup 3Be3anoro ne6a. Co3Besust, spKue 3Be3/bl, IUTAHETHl, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneunas akTUBHOCTb. MicTounuk sHeprun CosHIA U 3B€3/. 3BE3/1bl, UX
OCHOBHBIE XapaKTEPUCTUKU. J(narpaMMa «CIEeKTpaIbHbIN KJIacC — CBETUMOCTbY. 3BE3/bI INIABHOMN
IIOCJIETIOBATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB» JUIS 3BE€3/] TJIABHOU
MIOCJIEIOBATEIBLHOCTH. BHyTpeHHee cTpoeHue 3Be3/1. COBpEMEHHBIE ITPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIonHK COJIHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3/.

Mnineunsii [lyTe — Hama [Manaktuka. [Tonoxenue u npmxenue CoinHia B ["amaktuke. Tumbl
raJlakTUK. PajnoranakTiky U kBa3apel. YepHbIE IBIPHI B siipax rajlakTHK.

Bcenennas. Pacimupenne Beenennoii. 3akon Xa606:ma. Paz6eranue ranaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe n3myueHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Heperennbie npo0ieMbl aCTPOHOMHH.

Yyennyeckue HAOIOIEHUS



HabmioneHus HeBOOPYXEHHBIM TJ1a30M C UCHOJIb30BAHUEM KOMITBIOTEPHBIX PUITI0KEHUN
JUISL OTIPEICJICHUS TTOJI0KEHUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3Be3/1bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro Ilytu.

O6o0maroee NOBTOpPEeHNE

Ponb ¢pu3uKy 1 aCTpOHOMHMH B SKOHOMHUYECKON, TEXHOIOTMYECKOM, COLTUATIbHON U
ITHUYECKON cdepax AesITeIbHOCTH YelloBeKa, POJib U MECTO (PU3UKU U ACTPOHOMHUHU B COBPEMEHHOU
HAY4YHOI KapTHHE MUPA, poJib PU3NUECKON TeoprH B (OPMHUPOBAHUU MPEACTABICHUHN O
(bu3nueckoil kKapTHHE MUpa, MECTO (PU3NYECKOI KapTHHBI MUpa B O0IIEM Psly COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O IPUPOJIE.

MesxknpeamMeTHbIe CBSI3H

N3zyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11-M Kitacce OCyIIECTBISIETCS C yI€TOM
COJIepKATEIbHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpapuu
U TEXHOJIOTUH.

MesxnpeaMeTHble HOHATHS, CBA3aHHBIE C U3YYEHUEM METOJI0B HAyYHOI'O MTO3HAHUS:
SBJICHME, HAYYHBIH (aKT, TUN0TE3a, (pUu3nyecKkas BeIMUMHA, 3aKOH, TEOpHsl, HAOJIOICHHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIb, U3MEPEHHUE.

MaremMaTHKa: peieHre CUCTEMbI YpaBHEHHH, TPUTOHOMETpUYeCcKue (PYHKIIUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI H UX
MPOEKIMH HA OCH KOOPAHMHAT, CJI0KEHHUE BEKTOPOB, IIPOU3BOIHBIE SJIEMEHTAPHBIX (DYHKITHIA,
IIPU3HAKU 1I0J100Us TPEYTOJIbHUKOB, OIPEEIICHUE TUIOIIAU IIOCKUX (pUryp u oobema Te.

Bbuonorus: snexTpuyeckue siBIEHUS B )KUBOW IPUPOJE, KOJIeOaTeIbHbIE ABMKEHHS B dKUBON
HpUPOJIE, OTITUYECKHE SIBICHUS B )KUBOW MPUPOJIE, AEUCTBUE pauallii Ha )KUBbIE OPraHU3MBI.

XuMUS: CTpOEHHE ATOMOB U MOJIEKYJ, KpUCTAJUINYECKasi CTPYKTYpa TBEPABIX Tel,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIEeTKH, CIIEKTPAIbHBIN aHAIN3.

['eorpadusi: MarHUTHBIE MONIIOCA 3€MIIH, 3aJI€KU MarHUTHBIX PYyJ, POTOChEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMJIETPSCEHUH.

TexHonorus: TMHUM 3JIEKTpOoNepe aun, FTeHepaTop NEPEMEHHOT0 TOKa, 3JIEKTPOIBUTaTEb,
WHIYKIIMOHHAs 11e9b, pajap, paAuOIPUEMHHNK, TEIIEBU30p, aHTeHHa, TenedoH, CBY-nieus,
IPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas 6aTapes.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPE/IMETA

JIn4yHOCTHBIE pPe3yabTAThI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Du3uKay» JOIKHBI OTpaXkaTh
TOTOBHOCTb U CLIOCOOHOCTH 00yYaroIINXcs PyKOBOACTBOBATHCS CHOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TUYHOCTH, CHCTEMON LIEHHOCTHBIX OPUEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM LIEHHOCTSAM POCCUHCKOTO O0IIECTBA, PACUIMPEHNE )KU3HEHHOTO
OIBITA U ONBITA JEATEIBHOCTH B IPOLECCE PEATH3AMH OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIBHON
JeATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMHPOBAHHOCTh TPAKIAHCKOHN MO3UIMH 00YUaIOIEerocsi KaKk akTHUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;

NPUHATHE TPATULMOHHBIX O0IIEYETOBEUECKUX IT'YMAHUCTUUECKUX U IEMOKPATHUECKUX
IIEHHOCTE;



TOTOBHOCTH BECTH COBMECTHYIO JICITEILHOCTh B MHTEPECaX IPaskKJaHCKOTO OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aUMO/ICHCTBOBATH C COIMMATLHBIMA HHCTUTYTAMHU B COOTBETCTBUH C UX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATEIbHOCTH;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUMCKON I'Pa)TaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[EHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKIX
YUEHBIX B 007acTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHHUS;

CIIOCOOHOCTH OIIEHUBAThH CUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSCH Ha
MOpaTbHO-HPABCTBCHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YICHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMUHUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIFOYAst 3CTETHUKY HAYYHOTO TBOPUECTBA, IPUCYILIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:

HWHTEPEC K Pa3InuHbIM chepam mpoPecCHOHATBHON ASSITEITLHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (pU3MKOIi M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD OyayIiel npodeccuu u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 001acTH (PU3KUKHU HA
MPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0TMY€eCKOT0 BOCTTUTAHUS:

c(hOpMHUPOBAHHOCTH IKOJOTHUYECKON KYIbTYpPhI, OCO3HAHHUE TIT00AILHOTO XapaKTepa
HKOJIOTMYECKUX MPOOiIeM;

IJIAHUPOBAHUE U OCYILIECTBICHUE JICVCTBUI B OKPYKAIOIIEH Cpe/le HA OCHOBE 3HAHUS LIEIeH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacImpeHue OnbITa ACSITEILHOCTH YKOJIOTHUSCKOM HAIMPABICHHOCTH Ha OCHOBE
UMEIOTNXCS 3HAHUN 10 (pu3mKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nueckoil Hayku;

OCO3HaHUE [IEHHOCTH HAYYHOU JAESITeTbHOCTH, TOTOBHOCTH B TpoIlecce N3ydeHus Gu3suku
OCYIIECTBIISATH IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIbHOCTh WHIWBHIyaILHO U B TPYIIIIE.

MeranpeaMeTHbie pe3yJabTaThl

B pesynbpTaTe ocBOeHMs MpOorpaMMbl IO (PU3HKE HA YPOBHE CPETHETO 0OIIET0 00pa30BaHMs
y oOy4arorierocst 0ynyT chOpMHpPOBaHBI METANIPEAMETHBIC PE3YIIbTAThI, BKIIOYAIOIINE
MO3HABATENIbHBIC YHUBEPCAIbHBIC yUeOHbIE ICHCTBHSI, KOMMYHUKATHBHBIC YHUBEPCAIbHBIE
yueOHbIe ACHCTBUSI, PETYISATUBHBIE YHUBEPCATbHBIE YIeOHBIC JEHCTBUS.

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

. CaMOCTOSITENIbHO (POPMYITUPOBAThH U aKTyaIU3UPOBATH MPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;



° OnpeaACIATh HCIN ACATCIBbHOCTH, 3a4aBaTh MapaMCTPbl U KPUTCPHUU UX

JOCTHKCHUS;

. BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEYHSI B PACCMAaTPUBAEMBIX (DU3HUECKHIX
ABJICHUSIX;

. pa3pabaThIBaTh IUIaH PEHIEHUs MPOOIEMBI C YIETOM aHAJIN3a UMEIOIINXCS

MaTepHaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

. BHOCUTbH KOPPEKTUBBI B JIEATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
LIeJIIM, OLICHUBATh PUCKHU TOCJIEICTBUN AEATEIbHOCTH;

. KOOPJAMHUPOBATh U BBIIOJIHATH Pa0OTy B YCIOBUAX PEaIbHOTO, BUPTYaIbHOIO U
KOMOMHHMPOBAHHOI'O B3aUMOJIEHCTBUS;

. pa3BUBATh KPEATHMBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble nuccienoBarejbckue 1eiCTBUSA:

. BJIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MTOHATUSIMHU U METO1aMU
bu3nueckoil HayKu;

. BJIaJICTh HaBbIKAaMU y4eOHO-HUCCIIEI0BATENILCKOM U IPOEKTHOM 1€ TEIbHOCTH B
o0nacti pU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIBHOMY IIOUCKY METO/IOB
peleHus 3a1a4 GU3NYECKOIro COAEePIKaHus, IPUMEHEHHIO pa3InYHbIX METOA0B IIO3HAHUS;

. BJIQ/IETh BUJAMU JIEATEIbHOCTH IO MTOJIYyYEHUIO HOBOT'O 3HAHMUSI, €r0
MHTEPIIpETAlNU, IPEOOPA30BAHUIO U IPUMEHEHHUIO B Pa3IMUHbIX yUYEOHBIX CUTYalUsIX, B TOM
YHCIIe TP CO3/IaHUH YIEOHBIX TPOEKTOB B 001aCTH (PU3UKH;

. BBISIBJISITH IPUYMHHO-CIICJICTBEHHbIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1avy, BbIIBUTaTh
TUIIOTE3Y €€ PeLeHMs], HaXOAUTh apryMEHThI JJIs I0Ka3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PELICHHUS,

. AQHAJIN3UPOBATH MOJTYYECHHBIE B XO/I€ PEILICHUS 3aja4l PE3yJIbTaThl, KPHTHUECKU
OLICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

. CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]jaull B 00pa30BaTeIbHOM
JeSITEIbBHOCTH, B TOM YHUCIIE TIPU U3YUEHUU (PU3UKY;

(] JaBaTh OUCHKY HOBBIM CUTYyallUAM, OICHHUBATH HpI/I06peT€HHI)II71 OIIBIT,

. YMETb NIEPEHOCUTh 3HaHUS 10 (PU3KKe B MPAKTUYECKYIO 00J1acTh
KU3HEJEATEIIBHOCTH;

. yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

. BBIIBUTaTh HOBBIE MJIEH, IPEJIaraTb OPUTHHAJIBHBIE MIOAXOAbI U PEIICHNUS;

. CTaBUTh POOJIEMBI U 33J]aUH, TOMYCKAIOIIME aJbTePHATUBHBIEC PELICHHUS.

Pabora ¢ nnopmanmeii:

o BJIa/IETh HAaBbIKAMU MOJIY4YeHUs] HHPOpMAIK (PU3NUIECKOTO CONIEp KaHUS U3
HCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATEIIbHO OCYIICCTBIIATD ITOUCK, aHAJIN3, CUCTEMATHU3allUI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMYHBIX BUIOB U (OPM MpE/ICTaBICHHUS;

. OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

. UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
peLIeHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3aIMOHHBIX 33]1a4 C COOII0ACHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 6€3011acHOCTH;

. CO3/1aBaTh TEKCThI (PU3NYECKOT0 COAEPIKAaHUS B Pa3IMUHBIX (popMaTax ¢ yueToM
Ha3HaueHUs MH(OPMAIMHK U 1IeJICBON ayAUTOPUH, BEIONPAst ONTUMAIBbHYIO (POPMY NpEICTaBICHUS
U BU3YyaJIU3alLlUu.



KoMMyHHKaTHBHBIC yHUBepCaIbHbIE y4eOHbIe 1eHCTBHUSA:

. OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOI NEATETHHOCTH;
. pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
. Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM

A3BIKOBBIX CPE/ICTB;

. IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U UHIAUBUYAJIbHON
paboTHI;

. BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX AEHCTBUI ¢ yueTOM OOLIUX
MHTEPECOB U BO3MOKHOCTEW Ka)K/10I0 WIEHA KOJIJIEKTHUBA;

. MPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPIUHUPOBATH
JICHCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEHCTBUM, PACIIPEAEIIATh POJIU C y4€TOM MHEHUN
Y4aCTHUKOB, OOCYXKIaTh PE3yJIbTaThl COBMECTHON PaOOTHI;

. OLICHMBATh KaueCTBO CBOEr0 BKJIAJa U Ka)KJOr0 y4aCTHUKA KOMaHbl B 001Ul
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

. npeasiaraTh HOBBIE POEKTHI, OLIEHUBATh UJIEH C MO3ULIMY HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

. OCYLIECTBIIATh MO3UTUBHOE CTPATErMUYECKOE MMOBEICHUE B PA3JIMUHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, OBITh MHUIIUATHBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusaunus:

. CaMOCTOSITENILHO OCYILLECTBIISITh I03HABATEIbHYIO JEATEILHOCTD B 00JIaCTU
(bU3HUKHN U aCTPOHOMHUH, BBISBIISITH MPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

. CaMOCTOSITEJIbHO COCTABJIATH IJIaH PELICHUs PACUETHBIX M KaYECTBEHHBIX 3a/a4,
TUTaH BBITIOMTHEHUS MPAKTUYECKOM paboThl C Y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;

. JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

. pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHUIH;

. JIeJ1aTh OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PELICHHUE;

. OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

. CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAULIUHN B 00JacTU (PU3UKH,

MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJIEKT:

. J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJITATOB LIEISM;

. BJIa/IETh HABbIKaMH MO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB M OCHOBAHUH;

. MCIIOJIb30BaTh MpUeMbI pedIeKCHH JIJIs OLIEHKU CUTYyalluH, BBIOOpa BEPHOTO
peLIcHus;

. YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHUKECHHUIO;

. [IPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB
JeATEIbHOCTH;

. PUHUMATh ce0sl, TOHMMAsl CBOM HEOCTATKH U IOCTOMHCTBA;

. IIPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX IPU aHAJIN3€E PE3YJIbTaTOB

JCATCIIbHOCTH,



. MPU3HABATH CBOE MIPABO U MPABO APYTUX HA OMINOKHU.

B nportiecce 1oCTHKEHUS TMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPaMMBbl IO (pru3uKe st
YPOBHS CpeHero o0uiero 00pa3oBaHus y 00y4aromuxcs COBEPIIEHCTBYETCS SMOLMOHATBHBIH
WHTEIJJIEKT, MPEeAnoaaralomui chopMUpPOBaHHOCTD:

. CaMOCO3HaHUSl, BKJIFOUYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE SMOIIMOHAIILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUsI COOCTBEHHOW IMOIIMOHAIBHOM Cephl, OBITH
YBEpPEHHBIM B cebe;

. CaMOpETyJIMPOBaHNUS, BKIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTD 3a CBOE TIOBEICHUE, CITOCOOHOCTD a/IalITUPOBATHCS K AIMOIMOHAILHBIM
W3MEHEHUSIM U TPOSBISATH THOKOCTD, OBITH OTKPHITHIM HOBOMY;;

. BHYTpPEHHEH MOTHBAIINH, BKIIOYAIOIICH CTPEMIICHUE K JIOCTHKEHUIO LEH U
yCIexy, ONTHMH3M, HHUIIUATUBHOCTh, YMEHHE JCHCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEH;

. OMIMATHH, BKIIFOYAIOIIEH CIIOCOOHOCTH MOHMMATh SMOIIMOHAIBHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €ro MPHU OCYIICCTBICHUU OOIIECHUS, CTOCOOHOCTh K COYYBCTBHUIO U
COIIEPEKMBAHHUIO;

. COLIMAJIbHBIX HABBIKOB, BKIIFOYAKOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C
JIPYTUMH JIFOJBMH, 3200THUTHCS, TIPOSIBIIATH HHTEPEC U Pa3pelIaTh KOH(IUKTHI.

[lepeuens (koauduKaTop) NpoBEpsEMBIX TPEOOBAHUN K METAIIPEIMETHBIM Pe3yIbTaTaM
OCBOEHUS OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMBbI CpEIHETo 00I11ero oopa3oBaHus

TABJIMLIA 1
Kon [TpoBepsiemble TpeOOBaHUS K METAlpeIMETHBIM pE3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHONW MPOTrpaMMBbl CpeTHEr0 001Iero oopa3zoBaHus
1 [To3HaBarenbHbIe yHUBEpCaIbHbIE yueOHbIe aeiicTBuA (nanee - YV )

1.1 ba3oBrle nornueckue geicTBUI
1.1.1 VYcraHaBnuBaTh CYHIECTBEHHBIM TMPU3HAK WJIM OCHOBaHHWS Ui CpPaBHEHUS,
Kiaccuukanuu u 0000IIeHHS

112 BbIsIBISATE 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMATPUBAEMBIX SIBIICHUSX

1.13 CamocTodaTenbHO (pOopMyIHpPOBaTh U aKTYaIU3UPOBATh IPOOIIEMY, paccMaTpUBaTh €€
BCECTOPOHHE; OIPENEIATH LENIN JEATEIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHUXKEHUS

1.14

BHocuth KOPPEKTHUBBI B JACATCIBHOCTb, OLCHUBATHL COOTBETCTBUC PE3YIILTATOB
nejrsiM, OCHUBATh PUCKU HOCJ'IeIICTBI/Iﬁ ACATCIIBHOCTHU

115 PazBuBath KpCaTHBHOC MBIINIJICHUC TP PCHICHUHN ) KU3HCHHBIX Hp06HeM

1.2 Ba3oBErle nccienoBaTelIbCKUE JEUCTBUS

1.2.1 Brnanets HaBbIKaMU y4eOHO-MCCIEIOBATEIHCKOM M TIPOCKTHOM JIESITEIBHOCTH,
HABBIKAMU pa3perieHus mpooiem

1.2.2 OBnageHue BHJAMH JICSATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro

UHTEpIIpETalluy, NpeoOpa3oBaHUI0O U TMPUMEHEHUIO B Pa3IMYHBIX Y4EeOHBIX
CUTYallUsAX, B TOM YHCJIE IPU CO3/1aHUH YUEOHBIX U COLMATIBHBIX IPOEKTOB

1.2.3 PopMHpPOBAaHHE HAYYHOI'O THIA MBINUICHUS, BJIAJCHUE HAYYHOM TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUAMU U METOJAMU

124 BuIIBISITE IMPUYUHHO-CJIICACTBCHHBIC CBA3HM W aKTyaJIM3UPOBATH 3aaa4dy, BbIABUIaThb

TUNOTE3y €€ pelIeHUs, HaXOAWTh AapryMEHThl JJsi J0Ka3aTelibcTBa CBOMX
YTBEPKACHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPHUH PEILICHUs



1.2.7

1.3
13.1

1.3.2

1.3.3

1.34

135

2.1

211

212

2.1.3

3.1

3.11

3.1.2

3.2

3.2.1

3.2.2

3.3

CriocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IOMCKY METOJOB PpEIICHUS
NPaKTUYECKUX 3a/ad, NPUMEHEHHIO DPA3JIMYHBIX METOJOB IO3HAHUS; CTAaBUTh U
¢dopmynupoBaTh COOCTBEHHBIE 3a7aydl B OOpA30BATEIbHON JEATEIBHOCTH H
KU3HEHHBIX CUTYyallUsX; BBIJBUIAaTh HOBBIC WJEH, MpeanaraTb OpPUTMHAJIbHBIE
MOJXO/bI U PEUICHHUsT; pa3pabaThIBaTh IUIAH PEIICHHUS MPOOJIEMBI C YUETOM aHaU3a
UMEIOIUXCS MaTepHAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB

Pabora ¢ unpopmanueit

Bnaners HaBblkamMu ToOJydeHHs WH(POPMALMK W3 HCTOYHUKOB DA3HBIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBIISATh [TOUCK, aHAJIN3, CHCTEMATU3ALIUI0 U UHTEPIIPETALIUIO
UH(POPMALIUU PA3IMYHBIX BUJOB U (POPM MPEICTABICHHS

Co3naBath TEKCTHI B Pa3IMUHbIX (hopMaTax ¢ y4€TOM Ha3HA4YeHUs WHPOPMALUU U
LEJIEBOM  ayqUTOpUH, BBIOMpas ONTHUMaJbHYI0 (OpPMY IpEACTaBICHUA MU
BU3YaIM3aluu

OneHuBaTh JIOCTOBEPHOCTh, JIETHTUMHOCTh HH(pOpMAIH, €€ COOTBETCTBUE
IPaBOBBIM M MOPAJIbHO-3TUUECKUM HOpMaM

Hcnonb3oBath cpeacTBa MHGOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TE€XHOJIOTHI B
pelieHnH 3a1a4d ¢ coOI0eHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKU OE3011aCHOCTH,
TUTUEHBI, pecypcocOepekeHMs, IpaBOBBIX W ATHYECKUX  HOPM, HOPM
MH(pOPMaLlMOHHON 06€3011aCHOCTH

Brnaners HaBBIKAaMH pacrio3HaBaHHUS W 3aIIUTHl HH(pOpMaruu, MHPOPMAMOHHON
0€3011aCHOCTH JTMYHOCTH

KommynukatusHsie VY /|

OObwenue

OcymiecTBIITh KOMMYHHKAIIMH BO BCEeX cpepax KU3HHU; BIAJETh Pa3InIHbIMU
crocob6aMu 0OIEHHUS U B3aUMOJIEHCTBUS

Pa3BépHyTO M JTOrMYHO M3NIaraTh CBOK TOYKY 3PEHHS C MCIOJIb30BAaHUEM SI3bIKOBBIX
CPEICTB

AprymMEHTHpOBaHHO BECTH JHAJIOT

Perynarusnaeie YV /|

Camoopranusanus

CaMOCTOATENBHO OCYIIECTBIISATH IO3HABATENIBHYIO A€ATEIbHOCTD, BBISBIIATH
MpoOJIEMBI, CTAaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4K B 00pa30BaTEIbHOM
JEATEIIBHOCTH U KU3HEHHBIX CUTYyalUsIX; JaBaTh OLEHKY HOBBIM CUTYalUsIM
CaMocTosTeNbHO COCTABIATH IJIaH PELIeHUs PpoOIeMbl, OpaTh OTBETCTBEHHOCTD 32
pelIeHre; OlIeHUBATh MPHUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
IPOSIBJIICHUIO IUPOKOM IPYAUIIUH B pa3HbIX 00JIacTAX 3HAHUH

CaMOKOHTpOJIb

/laBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIbTATOB LIETSIM

Bnaners HaBblkaMM TO3HaBaTENbHOM pediekcuy Kak OCO3HaHHS COBEpIIAeMbIX
JEUCTBUM M  MBICIUTENBHBIX IPOLECCOB, HMX pPE3yAbTaTOB U  OCHOBaHUI;
UCIIONIb30BaTh TNPUEMBI peQuIeKCHH [UIsl OLEHKHM CHUTYyallid, BBIOOpa BEpPHOTO
pEILIEHNUs; YMETh OLIEHUBATh PUCKM M CBOEBPEMEHHO IPHHHUMATh PEIIEHUS MO MX
CHU)KEHHIO

OMOIMOHATIBHBIA UHTEIJIEKT, MpeANnoaraoiuil copMIUpOBaHHOCTD:
CaMOpETYIMPOBaHMS, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJallTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTPEHHEH MOTHBALIMH, BKJIIOUYAIOIIEH CTPEMIICHHE K JOCTHKEHHIO LIETIH U YCIEXYy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE I€HCTBOBATh, UCXO/S U3 CBOUX
BO3MO>KHOCTEHN



IIpenMeTHbIE pe3yabTAThI
10-i1 kiaace

K konny o6ydyenust B 10-M Kj1acce rmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. JIEMOHCTPHPOBATh Ha MPUMEPAxX PoJib U MECTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOH KapTHHBI MUpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTHUECKON
JIeITEeIILHOCTH JIFOACH

. YUUTBIBATh IPAHUILBI IPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJEIEH: MaTepuaibHas
TOYKa, MHEpLUAIbHAs CHCTEMa OTCYeTa, a0COIIOTHO TBEPAOE TEJ0, HICAbHBIN Ta3, MOJCIN
CTPOEHUS Ta30B, )KUAKOCTEH U TBEPABIX TeJl, TOUECUHBIH 3IEKTPUUECKU 3aps IPU PeLICHUH
bu3nyeckux 3anay;

. pacrio3HaBaTh (pu3muecKue sBICHUS (TIPOLECCh) U OOBSICHITH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUS BEIIECTBA U JIEKTPOJMHAMUKU:
pPaBHOMEPHOE U paBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOJHOE TTaICHHE Tell,
JIBYDKEHUE 110 OKPYKHOCTH, UHEPIIHs, B3auMojieiicTBue e, quddy3us, OpoyHOBCKOE JBUKEHUE,
CTPOCHUE KUAKOCTEH U TBEPABIX TEI, K3MEHEHUE 00beMa TeJl TP HarpeBaHUM (OXJIKICHUN ),
TEIUIOBOE paBHOBECHUE, CIIApPEHHUE, KOHIEHCAllUs, IIaBJIEHUE, KPUCTAIN3ALMs, KUIIEHHE,
BJIQ)KHOCTb BO3/1yXa, OBBILICHUE JJaBJICHU ra3a IPU €ro HarpeBaHUU B 3aKPHITOM COCY/JI€, CBSI3b
MEX]y TapaMeTpaMH COCTOSIHUA I'a3a B U30MPOLIECCax, IEKTPU3aLMs TeJl, B3auMo/JieiicTBre
3aps/0B;

. OIHCBIBATH MEXAHHUECKOE JABMKEHHE, UCTIONIb3Ys (PU3NUECKUE BETMUNHBL: KOOPAUHATA,
yTh, IEPEMELICHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMITYJIbC Tella, KHHETHYeCKast
SHEPIrus, MOTEHLUANbHAs SHEPrHsl, MeXaHu4ecKask padoTa, MeXaHH4ecKasi MOLTHOCTb; MPH
ONMCAHUHU MPABUIIBHO TPAKTOBATh (PU3NUYECKHUII CMBICI UCIIOJIB3YEMBIX BEJINYUH, UX 0003HAUEHUS
U €TUHMIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMHU
BEJIMYUHAMU;

. OINMCHIBATh U3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SABJICHUS, UCIIONIB3Ys
¢du3nyecKkue BeIUYUHBL: JaBJICHUE Ta3a, TEMIIEpaTypa, CPEeIHss KUHETHYeCKasi SJHEPTUs
XAOTHUYECKOTO JIBUKEHHS MOJIEKYJI, CPEAHEKBAApaTUYHAasi CKOPOCTb MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SJHEPrusl, paboTa raza, KoaQpQGUIUEHT M0JIE3HOT0 JEHCTBUS TETJIOBOTO
JIBUTATEIS; IPU ONMCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHUI CMBICIT HCHOIb3YEMBIX BEJIMYHMH,
uX 0003HAYEHUS U €TUHUIIBI, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BETUUYNHAMH;

. OIMCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOWCTBA BELIECTBA U AJIEKTPUUYECKUE SIBICHUS
(TIporiecchl), UCTIONB3YS (PU3NUECKUE BETUUMHBL: JJIEKTPUUECKHUI 3apsi, SIEKTpUYECcKoe MoJIe,
HANPSDKEHHOCTD MMOJIS, TOTEHIMAN, Pa3HOCTh MOTEHIINAJIOB; PU ONMCAHUH MPABUIBHO
TPAaKTOBATh (PU3MUECKHUI CMBICI UCTIONb3YEMBIX BETUUNH, UX 0003HAUEHUS U €AUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUNHY C IPYTUMU BETUYUHAMU;

. aHaAJTM3UPOBATh (PU3MUYECKHE MPOLIECCHI U SBJICHUS, UCIOb3Ys (PU3NYECKHE 3aKOHBI U
MPUHIIMIIBL: 3aKOH BceMupHOro Tsrotenus, |, Il u 1l 3axonsr HetoToHA, 3aK0H coxpaHeHus
MEXAHUUYECKOM HEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, IPUHIIUI CYIIEPIIO3ULIUN CHJI, IPUHIIUI
paBHOIPABUs HHEPLUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETHUECKYIO TEOPUIO CTPOSHUS
BELIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEHEN KHHETUUECKON 3HEPTUN TEIUIOBOTO IBUKEHUS
MOJIEKYJI ¢ aOCOTIOTHON TEMIEPaTypOil, MEPBBIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsizia, 3aKoH KynoHa, mpu 3TOM pa3iudaTrh CIOBECHYIO (POPMYITHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOe BhIpAKEHUE U YCIOBUS (TpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

. OOBSICHATH OCHOBHBIE TPUHLIUIIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3InyaTh yCIoBUSA MX O€30IMaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;



. BBITMOJIHATH KCIEPUMEHTHI [0 UCCIIeI0BAaHUIO (PU3MUECKUX SBJICHUI U MPOLIECCOB C
WCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUM, IPU STOM (HOPMYIUPOBATH
npobiieMy/3aauy v TUIOTE3y y4eOHOro IKCIIEPUMEHTa, COOMpPATh YCTAHOBKY M3 IMPEIIOKEHHOTO
000pyI0BaHusl, IPOBOJUTH OTBIT ¥ (POPMYITHPOBATH BBIBOJIBL;

. OCYIIECTBIISITh IPSIMbIE M KOCBEHHbBIE U3MEPEHUS (PU3UUECKUX BEIMYUH, IPH 3TOM
BEIOMpATh ONTUMAIBHBIN CIIOCO0 M3MEPEHHSI M UCIIOJIb30BaTh U3BECTHBIC METO/IbI OLICHKH
MOTPEIIHOCTEN U3MEPEHUN;

. HCCJICIOBATh 3aBUCUMOCTH MEXTYy (PHU3NIECKIMH BEIMIMHAMH C UCTIOIB30BAHUEM
HPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YIbTAThI
MOJIy4YEHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE TaOIHI] U rpaUKOB, JeaTh BBIBOBI 10
pe3yJipTaTaM MCCIIEI0BaHNUS;

. coOiroaaTh npaBuia 6€30MacHOro TpyAa MpH MPOBEICHUU UCCIIEIOBAHUN B paMKax
y4eOHOTO0 IKCIIEPUMEHTa, y4eOHO-NCCIIEA0BATENILCKON U IPOSKTHOM IESATETLHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

. pemaTh pacueTHBIC 33JJa4H C SBHO 33JaHHON (PU3UYECKON MOCIBIO, UCTIONb3YS
dbuznyecKkre 3aKOHbI U IPUHIIUIIBI, HA OCHOBE aHallM3a YCIOBUS 3a7aui BEIOUPATh PU3NYECKYIO
MOJICJTh, BBIACIIATH (PU3MUECKUE BETMUUHBI U (DOPMYIIBI, HEOOXOIUMBIE JUISI €€ PEIICHUs,
MIPOBOAMTDH PACUEThl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAUCHUS (PU3NUECKON BEeTHMUNHBI,

. pemaTh Ka4eCTBEHHBIE 3a/1a4i: BBICTPAUBATH JIOTUYECKU HEITPOTUBOPEUUBYIO LIEITOUKY
paccyXIeHUI ¢ ONIOpPOi Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;
. MCIIOJIb30BaTh IPU PELIEHUH Y4eOHBIX 33/1a4 COBPEMEHHbIE HH(OPMALIMOHHBIE

TEXHOJIOTHH VISl IOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALMHU U MPEACTaBICHUS y4eOHOM U
HAYYHO-TIOMYJISIPHON HH(POPMAITIH, ITOJIYICHHON U3 Pa3JINIHBIX HCTOYHUKOB, KPUTHICCKH
aHAJIM3UPOBATH MOJy4aeMyro HH(OpMaLINIO;

. IPUBOIUTH IPUMEPHI BKJIA/1a POCCUHCKUX U 3apyOEKHBIX yUCHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;
. MCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS MO (PU3UKE B IOBCETHEBHOM KU3HHU IS

oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ MTPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUsI 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TOBEACHMS B OKpY KaloLel cpee;

. paboTaTh B rpyIIie C BHIIOJHEHUEM Pa3IMUHBIX COLMATIBHBIX POJIEH, INTAHUPOBAThH PaboOTy
TPYIIIBI, PAMOHATBHO PACTIPEICIATh 003aHHOCTH | IUTAHUPOBATH JIEATETHHOCTH B
HECTaHJAPTHBIX CUTYallUsAX, aJIeKBaTHO OLICHUBATH BKJIAJ KQXKJ0TO U3 YYACTHUKOB IPYIIIHI B
pelIeHne paccMaTpUBaeMON MTPOOIIEMBI.

TABJIMLIA 2
Kon o
IDOBEDSEMOTO HpOBepﬂeMI)Ie HpeI[MeTHLIe p€3YJ'IBTaTI)I OCBOCHHUA OCHOBHOU
POBEP 00pa3oBaTenbHOI MPOrpaMMbI CPETHETO 00IIero 00pa3oBaHus
pe3ynbTaTa

JleMOHCTpHUpOBATh HA IPUMEPaAX POIb U MECTO PU3UKH B (POPMHUPOBAHUH
10.1 COBPEMEHHOM HAyYHOUW KapTHUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKOU JIEATENBHOCTH JIHOJIEU

VY4uTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJETICH:
MaTepuaibHas TOUKa, MHEpIHallbHas CUCTEMa OTcuéTa, abCOIOTHO TBEPAOE

10.2 TEJNO0, UICaTbHBIN I'a3; MOJENIN CTPOEHUS ra30B, )KUJIKOCTEN U TBEPABIX TE,
TOUEYHBIN AJIEKTPUUYECKHI 3apsil — P pelieHnH (PU3NUECKUX 3a7au
Pacnio3naBaTh ¢uznyeckue siBieHus (IpoIecchl) U 0OBICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MKT CTPOEHHUSI BEIIECTBA U 3JIEKTPOAUHAMUKU:

103 paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBUKEHHE, CBOOOTHOE

naJICHUE TeJ, ABMKCHUE MO0 OKPYKHOCTH, MHEPIUS, B3aUMOJICHCTBUE TEIT;
nuhdysus, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUAKOCTEH U TBEPIBIX Te,
W3MEHeHHne 00bEéMa TeJl MpU HarpeBaHUM (OXJIAXKIECHHUH ), TETNIOBOE




10.4

paBHOBECHE, HCTIApEHUE, KOHICHCAIUS, TUTABJICHUE, KPUCTATTH3AIIH,
KHUIIEHUE, BIIAXKHOCTh BO3/lyXa, MOBBIIIEHUE JABJICHUS T'a3a MPHU €ro
HarpeBaHWM B 3aKPHITOM COCY/IC, CBS3b MEXy IMapaMeTpaMu COCTOSHUS
rasza B M30Ipolieccax; JIEKTPU3aIus Tell, B3auMOJEHCTBHUE 3apsiIOB

OrnuchIBaTh MEXaHUYECKOE ABUKEHUE, UCTIOJIb3Ys BEJIMUYMHBI: KOOP/IMHATA,
yTh, IEpEMELICHIE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cujla, UMITYJIbC Tela,
KHUHETHYECKasi YHEPTUs, MOTEHIIMAIbHAsl SHEPTUs, MEXaHUYecKas pabora,
MeXaHUYEeCKasi MOIIHOCTb; PU OMMCAHUU MPABUIHHO TPAKTOBATH
(bU3HYECKU CMBICI HCIIOJIb3yEeMbIX BEITUYHH, UX 0003HAYCHUS U CTUHUIIBI,
HaXOJUThb (POPMYIIBI

10.5

OnuceiBaTh U3yYEHHBIE TEINIOBBIE CBOMCTBA TEJI U TEILIOBBIC SABJICHUS,
UCTIONB3Ys (PU3NYECKUE BEIMYMHBI: JaBIICHUE Ta3a, TEMIIepaTypa, CPeIHs
KMHETUYECKask SHEPrUsl XaOTUYECKOTrO JABUKEHHUS MOJIEKYIL,
CpeIHEKBapaTH4HAasl CKOPOCTh MOJIEKYJ, KOJIMUECTBO TEIIOTHI,
BHYTPEHH:IS SHEPrus, pabora ra3a, KodG(GUIHEeHT MoIe3HOT0 AeHCTBUS
TEIJIOBOr'O JIBUTATENs; IPU ONMCAHUM NPABUIIBHO TPAKTOBATh (GU3HUECKUI
CMBICII UCIIOJIb3YEMBIX BEJTUYHH, UX 0003HAUCHUS U €IUHUIIbI, HAXOIUTh
(bopMyIbl, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU
BEJIMYMHAM

10.6

OnuceIBaTh U3y4YEHHBIE dJIEKTPUYECKHUE CBOMCTBA BEILIECTBA U
AIIEKTPUUYECKHE SBICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NIECKHUE BEIINIMHBI:
SJICKTPUYECKUN 3apsl, JIEKTPUUECKOE I10JI€, HANPSIYKEHHOCTD I10JI4,
MOTEHIM A, Pa3HOCTb ITOTEHIMAJIOB; IPA ONIMCAHUU IIPaBUIIbHO TPAKTOBATH
(bu3n4ecKuil CMBICI UCIIOJIb3YEMbIX BEIHMUUH, UX 0003HAUEHUS U €AUHULIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3bIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUUHY C
JpPYTrUMU BEIIMYUHAMU

10.7

aHAIIM3UPOBATh (PU3NYECKHUE MPOIIECCHI U SABICHUS, UCTIONB3Yys (PU3NUECKHe
3aKOHBI U NPUHIIUIIBL: 3a4KOH BCEMUPHOT'O TATOTEHMS, 3aKOHbI HBIOTOHA,
3aKOH COXpaHCHUA MeEXaHNYeCKOH OHEPIHH, 3aKOH COXPAHCHUS UMITYJIbCA,
MPUHLIUI CYNEPIO3ULIMHU CUJI, IPUHIMII PABHONPABUS UHEPLIUATIBHBIX CUCTEM
OTCIIéTa; MOJICKYIIIPHO-KMHETUYCCKYIO TCOPUIO CTPOCHUA BCUICCTBA, 'a30BLIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOU YJHEPTUM TEIJIOBOTO JBHKEHUS
MOJIEKYJI ¢ aOCOJIOTHON TEMITepaTypoil, MePBbIA 3aKOH TEPMOJUHAMUKH;
3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsja, 3akoH KynoHa; npu sTom
pa3nuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE
BBIpQXXEHHE U YCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIIMITBI JIEHCTBUS MAIIMH, TPUOOPOB U
TEXHUUYECKUX YCTPOMNCTB; pa3inyaTh YCJIOBUS UX 0€30I1aCHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

10.10

10.11

BBIOMHATE 9KCMIEPUMEHTHI 10 UCCIEI0BAHUIO (DU3MUECKUX SBICHUNA U
MIPOIIECCOB C UCTIOJL30BAHNEM NIPSIMBIX W KOCBEHHBIX U3MEPEHHI; COOMPATh
YCTaHOBKY U3 MPEJIOKEHHOTO 000PYAOBaHMs, TPOBOJAUTD OIBIT U
(GhOopMyIPOBATH BBIBOJIBI

OcyiecTBIATh MPsIMbIE U KOCBEHHBIE U3MEPEHUS PU3NUECKUX BETUUUH; ITPU
3TOM BBIOMpPATh ONTUMAIIBHBINA CLIOCO0 U3MEPEHMSI U HCTI0JIb30BaATh
W3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHI

HccnenoBaTh 3aBUCUMOCTH MEXTY (PU3NICCKUMU BETMIMHAMH C
MCIIOJIb30BaHUEM MPSIMBIX U3MEPEHUH; TIPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHPOBATH PE3yJIbTaThl OJYYCHHOW 3aBUCIMOCTH
(bu3HYECKUX BEIMYHMH B BHUJIE TAOIHI] U TpaUKOB, JAENaTh BHIBOJIBI 110
pe3yJibTaTaM HCCIICTOBaHUS




10.12

10.13

10.14

10.15

Cobroate mpaBuiia 0€301aCHOTO TPY/AA IPU MPOBEICHUH UCCIICIOBAHUI B
paMKax y4eOHOTo IKCIIEpUMEHTA, TPOCKTHOM EATETHHOCTH C
UCTIOJIb30BaHUEM N3MEPHTENBHBIX YCTPOMCTB U J1JA0OPaTOPHOTO
000py1I0BaHUs

Pemarp pacuérHbie 3a1auu 3a0aHHON (PU3NYECKON MOJACIBIO, UCTIONB3YS
buznyeckue 3aKOHbI ¥ MPUHIIMIIBI; HA OCHOBE aHalli3a YCIIOBUS 3ajaun
BEIOUpATh PUINIECKYIO MOJECID, BBIICISTh BETUIHHBI U OPMYITHI,
HEoOXO0uMbIe 1Jis €€ pelIeHHs], IPOBOJUTH PACUEThl U OIICHUBATD
PEATbHOCTh IMOTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUIHHBI

Perrats KaueCTBEHHBIC 3a/1a4U: BHICTPAUBATh JIOTHYECKU HEPOTHBOPEUYHBYIO
IIETIOYKY PACCYKICHUI C OOPON Ha U3yYEeHHbBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
busznuecKue SBICHH

Hcnonb30oBath npu pemieHnu y4eOHbIX 3a7a4 COBPEMEHHBIE TEXHOJIOTUH IS
MOKCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETAIIMH U MIPEJICTABICHUS YIeOHOM U
HAYYHO-TIOMYJISIPHON HH(OPMAITIH, ITOJIYISHHOW U3 Pa3IUIHBIX HCTOYHUKOB;
KPUTHYECKH aHATH3UPOBATh MOJTydaeMyro HH(OpMaIIHIO

10.16

[TpuBoIMTE MpUMEpPHI BKIIAZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIECTO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpETUUCCKHUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM JKU3HH
JUTs oOecriedeHus: 6€30MacHOCTH IPH 00paIlleHuH ¢ TprudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHCHHUS 3I0POBbS U COOITIOICHHSI
HOPM JKOJIOTHYECKOTO ITOBEJICHUS B OKPYXKAIOIICH cpelie

10.18

PaboTaTh B rpymnme ¢ BBIMOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAHUPOBATH PabOTy TPYMIIbI, PAIIMOHAIBHO PACTIPENEIATh O0SI3aHHOCTH U
MJIAHUPOBATH JESITEIBHOCTh B HECTAHJAPTHBIX CUTYAIIUSAX, aI€KBATHO
OLICHUBATh BKJIAJl Ka)KJI0I'0 U3 YYaCTHUKOB I'PYIIIbI B PEIICHUE
paccMaTpuBaeMoil MpoOIeMbl




TABJIMLIA 3

Kon
MIPOBEPSIEMOTO [IpoBepsiembie 37IEMEHTHI COJAEPIKAHUS
DJIEMEHTA

Kon
pasnena

OU3UKA U METO/JIbl HAYUHOI'O [TIO3HAHU A
O®u3uka — Hayka O npupoje. HayuHble MeTOIbI MMO3HAHUS
11 OKpYy>Karolero mupa. Posib 3kcneprMeHTa U TEOpUU B IPOLECCE
MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1 MopenupoBanue (U3NUECKUX SBICHUH W mporeccoB. Hayunbie
runore3bl.  PU3MYECKHME  3aKOHBI M TEOpuH. ['paHMIBI
1.2 MPUMEHUMOCTH (DU3MYECKHX 3aKOHOB. [IpMHIMIT COOTBETCTBUSI.
Ponb 1 MecTo usuku B GOpMHPOBAHUN COBPEMEHHOI HaydHOM
KapTHHBI MUPA, B IPAKTUYECKOU IEATEIBHOCTH JIOAEH

2 MEXAHHUKA
KMHEMATHKA

Mexanndeckoe JABHIKXCHUC. OTHOCUTENBLHOCTh MEXaHHYECKOTO

211 .
nBuxkeHust. CucreMa orcuéra. TpaekTopus

[lepememnienue, CKOpOCTh (CpemHsii CKOPOCTb, MTHOBEHHAas
CKOPOCThb) U YCKOPEHHE MAaTE€pUaIbHON TOYKU, UX MPOCKIUU Ha
OoCH cUCTeMBbI KoopAauHaT. Clio)KeHUe NEePEMEIICHUI U CIOXKEHUE
CKOpOCTE

2.1.2

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUXKCHUE.
2.1.3 I'paduku 3aBUCUMOCTH KOOPJAUHAT, CKOPOCTH, YCKOPEHUS, IyTH U
IepeMELICHUS MaTEPUAIbHON TOYKU OT BPEMEHU

214 CBobogHoe najzieHne. Y cKopeHrne CBOOOTHOTO MaIeHus

2.1 KpHBOJ’IHHCﬁHOG JABMOKCHUC. PaBHOMepHOC JABHKCHUC

MaTepUalbHOM TOYKH II0 OKPYKHOCTH. YTJIOBas CKOpOCTb,
IuHeNHas ckopocts. Ilepuon m yacrtora. LleHTpocTpeMurensHoe
YCKOpEHHUE

2.15

TexHu4eckne yCTpOMCTBA: CIMAOMETP, JABWXKEHUE CHapPsAOB,
LICTIHBIEC U PEMEHHBIE IIepeaun

2.16

[Ipaktuueckne paboTel. M3MmepeHHe MIHOBEHHOW CKOPOCTH.
HccnenoBanue COOTHOIICHUS MEXKIY MYTSIMH, TPONIAECHHBIMU
TEJIOM 3a IOCJEA0BATEIbHbIE PABHBIE IIPOMEXKYTKHA BPEMEHHU NPHU
PaBHOYCKOPEHHOM JIBUKEHUHM C HAYAJIBHOW CKOPOCTBHIO, PaBHOMU
Hynto. M3ydeHue [ABMIKEHMS IIapUKa B BSI3KOM KUIKOCTH.
N3yuenune nBuxeHns Tena, OpOIIEHHOTO TOPU30HTAIIEHO

JTMHAMUKA

IIpunnun orHocurensHocTH ['amunes. Ilepssiit 3akoH HproToHa.
WNHepupnanpHble CUCTEMBI OTCUETA

2.1.7

2.2.1

2.2.2 Macca Tena. Cuna. [IpuHIMN Cynepno3uium cuil
29 Bropoit 3akon HproTOHa 18 MarepuanbHOM TOYKM B
2.2.3 uHepruansHoii cucreme otcuéra (MCO). Tpetwnit 3akon HproToHa
JUISL MaTEPUATIbHBIX TOYEK

3akoH BcemupHoro Tarorenus. Cwuna Tsokectu. [lepBas

2.2.4
KOCMHUYECKasi CKOpOCTh. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka




Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUsI CKOJIBXKEHHS U CUJia

2.2.6 Tpenus nokos. Koapdunuent tperns. Cuna CONpOTUBICHUS TIPH
JBUKEHHUH TeJa B KUAKOCTU WM ra3e

297 H(?.CTynaTeanoe U BpalaTelibHOE JBUXKEHHE aOCOJIOTHO
TBEPJOTO Telia

298 MomeHT cuiibl OTHOCHTENBHO OCH  BPAICHUS. [Inevyo cuibl
VYcnoBus paBHoBecust TBEpaoro tena B MCO

229 Texuuueckue yCTpOICTBA: MOALIUITHUKH, JBUKCHHE
HCKYCCTBEHHBIX CITYTHUKOB
[Mpaktuueckne paboTel. M3yueHue nBWKEHUS Opycka IO
HAaKJIOHHOM TIUJIOCKOCTU TMOJ JCHCTBHEM HECKOJbKHUX CHIL

2210 UccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B
nedopMupyeMoil Ipy>KMHE U PE3UHOBOM 00pasiie, OT BETUYHUHBI
ux nepopmanuu. MccnemoBanue ycioBui paBHOBECHs TBEPIAOTO
TeJa, UMEIOIEr0 OCh BpallleHus

3AKOHbBI COXPAHEHN S B MEXAHUKE

231 NmMiynibe MaTepralibHOM TOYKH, CHCTEMbI MaTepUATbHBIX TOYECK.
NMmynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela

2.3.2 3akoH coxpanenus umiynbca B UCO. PeaktuBHOE ABMKEHUE

2.3.3 PaboTa crtb

234 MOIIHOCTE CHIBI

235 KI/IHGTI/I‘IGCKaiI SHEprusi MarepualbHOil Touku. Teopema o
KHHETUYCCKOW SHEPTUU
[MotenumanpHas oHeprus. [loTeHIMaNbHAs DJHEPTUS YIPYTO

23 2.3.6 nedopMUpOBaHHOW TpYXKUHBI. [loTeHIManpHas »HEPrus Teja

BOJIM3U TIOBEPXHOCTH 3eMIIU
[ToTeHumaneHble W HEMOTEHIUANbHbIE CcHUIBL. CBS3b PabOTHI

2.3.7 HEMOTCHINATBHBIX CHJI C M3MEHECHHUEM MEXaHUYEeCKOW JHEpruu
CUCTEMBI Tell. 3aKOH COXPAaHEHHUs MEXaHUYECKOM dHepPTruu

2.3.8 Ynopyrue u Heynpyrue CTOJIKHOBEHHUSI

239 TeXHquCKIfe YCTPOMCTBA: JIBUJKEHHE pAKET, BOJOMET, KOMED,
MPYXUHHBIA TTUCTOJIET
[Ipaktrueckue paboTel. M3ydeHue cBA3M CKOpPOCTEH Ten mpu

2.3.10 Heynpyrom ynape. HccnemoBanue cBA3M pabOTBl CHIIBI  C
M3MEHEHNEM MEXaHUYECKOW YHEPTUH Tela

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

OcCHOBHBIE TIOJIOKEHUS MOJICKYISIPHO-KUHETUYECKOW TEOpHUHU.

3.1.1 bpoynoBckoe naBmxenue. Juddysus. Xapaktep IBHKECHUS H
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA

312 Mogenu CTpoeHMsT Ta30B, XKUIAKOCTEM M TBEPABIX TEI U
00BsICHEHHE CBOICTB BEIIECTBA HA OCHOBE ITUX MOJEJIEH

3.1

3.1.3 Macca monekyi. KommdaectBo BemniectBa. [TocrossaHas ABoraapo

314 TenmoBoe paBHOBecue. Temmnepatypa u e€ usmepenue. Illkama
temneparyp Llenbcus

315 Mogens HJICATBHOTO rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU UACAIBHOTO raza

3.1.6 AbGcontoTHas TeMmmeparypa Kak Mepa CpeiHed KHHETHYECKOM




SHEPTHH TEIUIOBOTO ABMXKEHHWs dacTull raza. lllkama temmepaTyp
KensBuna

3.1.7 VYpasuenue Kianeiipona — Menaeneena. 3akoH JlanbToHa
31.8 I'azoBbIe 3ak0HBI. M3011pOnEcChl B HI€AIBHOM T'a3€ C MOCTOSIHHBIM
o KOJIMYECTBOM BEIIECTBA: M30T€pMa, H30X0pa, H300apa
3.1.9 TexHu4ecKnue ycTporcTBa: TEPMOMETP, OapoMeTp
[IpakTrueckue pabotel. M3MepeHnue macchl Bo3ayxa B KJIaCCHOM
3.1.10 komHare. lccrienoBaHue 3aBUCUMOCTH MEXIY HapaMmeTpaMu
COCTOSIHHSI pa3pEKEHHOT0 Ta3a
OCHOBbBI TEPMOJNUHAMUKI
321 TepmoauHamMuueckas cucrema. BuyrtpenHss JHEprus
o TEPMOJIMHAMHYECKON CHCTEMBI U CITIOCOOBI €€ M3MEHECHHS
329 KonnuectBo Ttemnotel u  pabota. BHyTpeHHsas  sHeprus
OJHOATOMHOI'0 UCATLHOIO ras3a
Buner  Terutonepenauu: TEIUIONPOBOAHOCTh,  KOHBEKIIHS,
3.2.3 n3nydyeHue. Temno€MkocTh Tena. YaenbHas TEIUIOEMKOCTb
BemiecTBa. Pacuér komuyecTBa TEIUIOTHI MpU TEIIONepeade
[TepBoiii 3ak0H TepMoauMHAMHKHU. [IpruMeHeHHE MEpBOTO 3aKOHA
3.24 TEPMOJMHAMHUKH K H30mpolieccaM. [ 'paduyeckas HHTEpIpETAHS
3.2 paboThI raza
TennoBble MammHbl. [I[puHOKMNBI EUCTBUS TEMIOBBIX MAaIUH.
325 [IpeobpazoBanus >HEPTUH B TEIUIOBBIX MamuHax. Koaddurment
none3noro aeiictBusa (manee — KIIJ]) TeruioBor mamumubl. Llukm
Kapno u ero KII/|
Bropoit 3akon TepmoanHamuku. HeoOpaTUMOCTH MPOIECCOB B
3.2.6 npuposae. TemnoBble ABUraTend. IKOJOTHYECKHE MPOOIEMbI
TETUIODHEPTCTHKHI
397 TexHUYECKHUE YCTPOWCTBA: JBUTATEh BHYTPEHHETO CropaHus,
o OBITOBOW XOJOJUIBHUK, KOHIUIIHOHED
3.2.8 [IpakTuyeckue paboTel. Mi3MepeHue yienbHOH TeMI0EMKOCTH
AT'PET'ATHBIE COCTOSHUA BEHLIECBA. ®A30BBIE ITEPEXO/IbI
[MapooOpazoBannie u KoHAeHcanus. VcmapeHue U KUIICHHE.
3.3.1 VY nenbHas TemyoTa mapoodpa3oBaHus. 3aBUCUMOCTD TEMIIEPaTyphI
KHUIICHUS OT JIaBJICHUS
332 AOcoiroTHAasT W OTHOCHTEJbHAs  BIAKHOCTH  BO3JayXa.
Hacspiennsiit nap
Teépmoe Teno. Kpucramnmueckue u  amopdHble  Tena.
3.3.3 AHM30TpOTIUSL CBOMCTB  KpUCTAUIOB. JKHJIKHE KPUCTAJUIBI.
3.3 CoBpeMeHHbIE MaTepHalIbl
334 [MnaBneHrve W KpucTaM3amus. YAeNbHAas TEIUIOTa IUIABIICHUS.
CyOmmmariust
3.35 VYpaBHeHHe TerI0BOro d6amaHca
TexHudyeckue  yCTpOMCTBA:  THITPOMETP M IICUXPOMETD,
3.3.6 KaJIOPUMETP, TEXHOJIOTUH TOTYYCHHS] COBPEMEHHBIX MaTepUalIOB,
B TOM YHCJIC HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUN
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 OJIEKTPOJUHAMUMKA
4.1 OJIEKTPOCTATHUKA




OnekTpu3anusi  Tell.  OJJleKTpuyeckud  3apsa.  JlBa  Buaa

411 ANEKTPUUECKUX 3apsiIOB

4.1.2 [IpoBOIHMKY, AUBIIEKTPUKH U IOJIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa

4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kynona
Dnektpuueckoe moje. Hanpsok€HHOCTh 3JIEKTPUUECKOTO TOJIS.

4.1.5 [TpuHIHT CYIIEPIIO3UIIHH. Jluaun HaIpsHKEHHOCTH
IEKTPUYECKOTO TOJISI

4116 Pabora cun snexrpocraruueckoro mois. [lorenmuman. PasHocTs
MIOTEHIIMAJIOB

417 [IpoBOAHMKM ¥ AUBIEKTPUKUA B IIOCTOSSHHOM 3JIEKTPUUECKOM
niosie. [lusnexrpudeckas IpOHUIIAEMOCTh

418 OnektpoéMkocTh. KonzmeHcarop. DIeKTpOEMKOCTh  ILIOCKOIO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOI0 KOHAEHCaTopa
Texuuueckue yYCTpOMCTBA:! 3JIEKTPOCKOII, JIEKTPOMETP,

4.1.9 AJICKTPOCTaTHYECKAs 3alllUTa, 3a3eMJICHHE SJIECKTPOIPHOOPOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10 [IpaxkTueckue paboTHI. N3mepenue JIEKTPOEMKOCTHU
KOHJIEHCAaTopa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3SJIMYHBIX CPEJIAX

VYcaoBus CYIICCTBOBAHUA IOCTOAHHOI'O J3JICKTPUYCCKOTO TOKaA.

4.2.1 .
Hcrounuku Toka. Cuna toka. [TocTosHHBII TOK

4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu

423 DJNEeKTpUYECKOe CONPOTUBJICHUE. YIENBbHOE CONpPOTHUBIICHHE
BEIIIECTBA

424 [TocnenoBarenbHOE, TapaiieNbHOE, CMEIIAHHOE COEIWHEHHE
IIPOBOJIHUKOB

4.2.5 Pabota snexkrpuueckoro Toka. 3akon J[xoyins — Jlenna

4.2.6 MONIHOCTB 3EKTPUYECKOTO TOKA
anekTpoaBwkymas cwia (ganee — 3JIC) u  BHyTpeHHee

4.2.7 COIIPOTHBIIGHUE MCTOYHHMKA TOKa. 3akoH Oma Ui TOJHOM
(3aMKHYTOI) 251ekTpuueckoit nermu. Koporkoe 3aMbikanme

4128 DJNEeKTpOHHAs! TPOBOAMMOCTH TBEPIBIX METAJUIOB. 3aBHCHMOCTH
COIIPOTHBIIEHUS] METAJIJIOB OT TemIieparypsl. CBepXIpOBOIMMOCTh

4.2.9 OnexTpuueckuil TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX TyYKOB
[MonynpoBonnuku. CoOCTBEHHAass M IMPHUMECHas MPOBOJUMOCTD

4.2.10 MIOJIYTIPOBOTHUKOB. CaoiicTBa p-n nepexoa.
[TomynpoBOIHUKOBBIE TPUOOPEI

4211 DNEeKTpUYECKU TOK B 3IJEKTPOIUTAX. IIEKTPOIUTHYECKas
JTrcconnranus. JIEKTPOIIU3
Onexktpuueckuif  Tok B Trazax. CaMOCTOSTENbHBIA |

4.2.12 HECaMOCTOSITENIbHBII pasps. Paznuunsbie THUIIBI
caMOoCTOsITeNIbHOTO pa3psaa. Monnus. [1nazma
TexHuueckue yCTpoicTBa: ammepMeTp, BOJBTMETp, PpeoCTart,
WUCTOYHHUKH TOKa, AJIEKTPOHATpEBATEIIbHBIE pUOOPHI,

4.2.13 3JIEKTPOOCBETUTENILHBIE TPUOOPHI, TEPMOMETP COINPOTHUBICHUS,
BaKyyMHBId ~ JHOJA,  TCPMHUCTOPHl U (boTope3ncTopsl,

HOHynpOBOI[HI/IKOBBIfI JUO0a, raJlbBaHHUKa




[Ipaktrueckue paboThl. V3ydeHHe CMENIaHHOTO COCIUHEHHUS
PE3UCTOPOB.

4.2.14
M3mepenne DJIC wHCTOYHMKA TOKA © €ro BHYTPEHHErO
conpotusiieHus. Habmonenue sinexTponusa

IIpenmeTHbIe pe3yJibTAThI
11-ii kaace

K xonmy o0yuenus B 11-M KJ1acce mpeaMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUIA:

. JIEMOHCTPUPOBATh Ha MPUMEpax poJib U MECTO (PU3UKU B (OPMHUPOBAHUN COBPEMEHHON
Hay4YHOM KapTHUHBI MUDPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IIPAKTUYECKON
NeSITebHOCTH JIF0/1eH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

. YYUTBIBATh TPAHUIIBI IPUMEHEHHUS N3YYCHHBIX (PU3NIECKUX MOJICICH: TOUSUHBIN
JJIEKTPUUECKUH 3apsi, JIyd CBETa, TOUEUHBIH HCTOUYHHUK CBETA, siIEPHAst MOJIeNIb aTOMa, HyKJIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHNH (PU3NUECKUX 3ajay;

. pacrio3HaBaTrh (pu3HYeCcKHe ABJICHUS (IIPOLECCHl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKHY M KBAHTOBOW (PH3UKH: SJEKTPUIECKasi IPOBOJUMOCTb, TETNIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JACUCTBUS TOKA, B3aUMOJECHCTBUE MAarHUTOB, JIEKTPOMarHuTHast
MHAYKLNS, JeMCTBHE MarHUTHOT'O T0JIsl Ha POBOJHUK C TOKOM U JIBUXKYLLUICS 3apsij,
3JIEKTPOMArHUTHBIE KOJeOaHUs U BOJIHBI, IPSMOJIMHENHOE pacpOCTPAHEHUE CBETA, OTPaKEHUE,
nperoMIeHue, nHTephepeHIys, Iu(paKus 1 NOIPU3aIUs CBETa, TUCIIEPCHs CBETa,
dorornekrpudeckuii apdext (potoaddext), cBeToBOE AaBIeHNE, BOSHUKHOBEHHE TUHEIYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

. OIMCBIBATh U3yYEHHbIE CBOMCTBA BEIIECTBA (3JIEKTPUUYECKHE, MATHUTHBIE, ONITHYECKUE,
AIIEKTPUYECKYIO TPOBOJUMOCTD Pa3IMUHBIX CPE/) U ANEKTPOMArHUTHBIE IBJICHUS (TIPOLIECCHI),
UCTIONB3Ys (PU3NYECKHE BEIMUUHBL: AIEKTPHUECKUH 3apsi, CHla TOKa, 3JEKTPUIECKOe
HaNpsDKEHUE, SJIEKTPUUECKOE COTPOTUBIICHHE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJIBUKYIIAs CHIIA,
paboTa TOKa, HHIYKIIUS MarHUTHOTO oI, cuiia AMiiepa, cuia JlopeHa, MHIyKTHBHOCTh
KaTYILIKH, SHEPTHsl AJIEKTPHUUECKOT0 U MArHUTHOTO MOJIEH, Mepruol 1 yacToTa KoyiebaHui B
Kos1e0aTeIbHOM KOHTYpE, 3apsij U cujla TOKa B IPOLECCE FTApMOHUYECKHUX AJIEKTPOMArHUTHBIX
KosieOaHui, POKYyCHOE pacCTOSIHUE M ONTHYECKas CUJIa JIMH3bI, IPU ONUCAHUH MTPABUIIBHO
TPaKTOBaTh (PU3NUECKUI CMBICIT UCIOIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHUIIbI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMH BETHUYUHAMU;

. OINKCHIBATh N3yUYEHHBIE KBAHTOBBIE SIBJICHUS U MPOIECCHI, UCTIONb3Ys (pU3nUecKue
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YAaCTOTA CBETA, SHEPTUS U UMITYJIbC
doTtoHa, nepuoJ1 moaypacnaa, SHEpIrust CBSI3U aTOMHBIX S7iep, PU ONMHUCAHUHU TPABUIIBHO
TPaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YyEMBIX BEIMYMH, X 0003HAYEHUS U €IUHMIIbI, YKa3bIBATh
(bopMyIibl, CBA3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEIMUUHY C APYTUMHU BETMUYMHAMU, BBIYUCIIATD
3HaYeHHne (PU3NUECKOIl BETMUNHBL;

. AHAIM3UPOBATH (PU3NUYECKUE MPOIIECCH U SABJICHUS, UCIONb3Ys (PU3NUECKIE 3aKOHBI U
NPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BAaTEIBHOTO U MAapaJuIEIbHOIO COEIMHEHUS IIPOBOIHUKOB,
3akoH JIxoyns—JIeHna, 3aKoH 37€KTPOMarHUTHON MHTYKIMH, 3aKOH MPSMOJIUHEIHOTO
pacrpoCTpaHeHHs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IIPEJIOMIICHHS CBETa, YpaBHEHHE
OliHmTeiHa U1 poToaddexTa, 3aK0H COXpaHEHHSI SHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXpaHEHHUs AIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHUsSI MacCOBOT'0 UucIa, ocTynarsl bopa, 3akoH
PaIMOaKTUBHOTIO pacnaja, Ipu 3TOM pa3IndyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0
MaTeMaTHYECKOE BBIPAXKEHUE U YCIOBUSA (TPaHUIIBI, 00JIACTH) TPUMEHHUMOCTH;



. OIpeNIeNATh HalpaBJI€HUE BEKTOPAa HHAYKIIMM MarHUTHOTO TI0JIsl IPOBOIHUKA C TOKOM,
cuiiel Amnepa u cuibl Jlopenna;

. CTPOUTB M OIIMCHIBATh N300pake€HHE, CO3/1aBaeMOE MIIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

. BBITOJIHATH 3KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKHX SIBICHUH U TPOLIECCOB C
UCIIOJIb30BAaHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI: TIPU 3TOM (popMyIrpoBaTh podiaemy/3agauy
¥ TUTIOTE3Y YyU4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOT'0 000pYA0BaHUS,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOBI;

. OCYILECTBIISATH MPSIMbIE M KOCBEHHBIE H3MEPEHUS (PU3UUYECKUX BEINYHH, IIPH STOM
BbIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS M UCIOIb30BATh U3BECTHBIE METO/Ibl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

. HCCIIEIOBATh 3aBUCUMOCTH (PM3UYECKUX BEITMYHUH C HCIIOJIb30BAHHEM IPSAMBIX H3MEPEHHIA:
IIPY 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCUPOBATh PE3YJIbTAThI 10JIyYCHHON 3aBUCUMOCTH
(¢u3nUeCKUX BETUYMH B BUJE TaOIUI] U TPApHUKOB, AETATh BEIBOJBI IO PE3yJIbTaTaM HUCCIICAOBAHMS;
. coOuro1aTh MpaBuiia 6€30MacHOro TPy/la MPH MPOBEJEHUN UCCIeI0BaHUN B paMKax
y4eOHOTO IKCIIEPUMEHTa, y4eOHO-NCCIIEA0BATENILCKON U IPOSKTHOM IESATETLHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOIo 000pYA0BaHUS;

. pelaTh pacueTHBIE 3a/1a41 C SIBHO 331aHHON (PM3NYECKON MOIEIBIO, UCTIOIB3Ys
¢du3nyeckre 3aKOHbI MU IPUHIUIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4i BEIOUPATh (U3UUECKYIO
MO/IEITb, BBIACTATH (PU3HUECKUE BETHUUHBI M (POPMYITBI, HEOOXOIUMBIE JIUISI €€ PeIIeHUs, IPOBOAUTH
pacyeThl U OLIEHUBATh PEAIbHOCTh MOJIyU€HHOI'O 3HaUeHUs (PU3HMUECKON BEITUYHMHBI;

° peiiaTh KAYCCTBCHHBIC 3aa4u: BbICTPANBATDH JIOTUUCCKH HCIIPOTUBOPCUMUBYIO LICTIOYKY
paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YYCHHBIC 3aKOHbI, 3dKOHOMCEPHOCTHU U (1)I/I3I/ILI€CKI/IC SIBJICHHA,
° HCII0JIB30BAaTh IpHU PCIICHHUU y‘~I€6HI)IX 3ala4 COBPCMCHHBIC HHq)OpMaHHOHHBIC TCXHOJIOTNH

JUIs IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUHU U IPECTaBICHUs y4eOHOM U Hay4HO-
HOMYJISIPHON HH(OpMAaLMK, TOJYYEHHOM U3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh
HoJy4aeMyro HH(opMaIuio;

. OOBSACHATH NPUHLUIIBI J€HCTBHS MAILIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHS UX 0€30MacCHOT0 MCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

. IPUBOJUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

. HCIIOJIb30BaTh TEOPETUUECKNE 3HAHUS 1O (PU3MKE B IOBCETHEBHOM KU3HU AJIs 00ecneYeHus
0€30MacHOCTH ITpU 00pALeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIs1 COXPaHEHUs
3/10pOBbS U COONIOAEHUSI HOPM SKOJIOTMUYECKOT0 TIOBECHUS B OKPYKaIOIEH Cpee;

. paboTaTh B rpyMIie C BHITOJHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IJIAHUPOBATh paboOTy
TPYIIbl, PAlMOHAIEHO PAaCHpeeIaTh 00s13aHHOCTHU U IJIAHUPOBATH AESITEIbHOCTD B
HECTaHJAPTHBIX CUTYaLUsX, al€KBATHO OLIEHUBATH BKJIAJ KaXX0r0 U3 Y4aCTHUKOB IPYIIIbI B
pelIeHne paccMaTpUBaeMON MTPOOIIEMBI.

TABJIUIIA 4
Kon
IPOBEPSIEMO [TpoBepsieMbie TIpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
ro 00pa3oBaTebHON MTPOTrPaMMBbI CPEHETO 00IIET0 00pa30BaHUs
pe3ynbTara

JleMOHCTpUpOBaTh HA MPHUMEpPax polib U MeCTO (HU3HKU B (HOPMUPOBAHUU
101 COBPEMEHHOU HAyYHON KapTUHBI MUPA, B PA3BUTHHA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B PAKTUYECKOU IEATENBHOCTH JIOIEU

Y4YuThIBaTh TPaHULBI MPUMEHEHHS] HW3YYEHHBIX (PU3MUECKUX MOJeIneit:
10.2 MaTepuagbHas TOuKa, MHEpLHaIbHas cucTeMa OTcuéra, abCONIIOTHO TBEPOE
TENO, UCANbHBIN T'a3; MOAEIN CTPOCHMS Ia30B, JKUJIKOCTEW U TBEPIBIX Tell,
TOYEYHBIN JIEKTPUUYECKUI 3apsl — MPH pelieHnH HU3HUECKUX 3a1a4




10.3

Pacno3naBate (Qusnueckue sBieHUs (MPOIECCh) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BEIIECTBA M DJIEKTPOJAMHAMHUKU: PpPAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHHOE JIBI)KEHHE, CBOOOJHOE WaJACHHME Tel, MABM)KEHHE TI0
OKPYXXHOCTH, HMHEpLHUs, B3auMojeicTBue Tei; nuddysusi, OpoyHOBCKOE
JIBU)KCHHE, CTPOCHHUE KHUJIKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00BbEMa Ten
IpU HarpeBaHuM (OXJIAXKIEHUU), TEIUIOBOE pPaBHOBECHE, HCIapeHHe,
KOHJIeH callus, IJIaBJIeHUe, KpUCTaUIM3alus, KUIIEHUE, BIaXXHOCTh BO3AYXa,
MOBBIIICHNE JIaBJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEXAy NapaMeTpaMH COCTOSIHUS ra3a B U30IIPOLIECCAX; AJIEKTpU3alus Tell,
B3aUMO/ICHCTBHE 3apsI0B

10.4

OnuceiBaTh MEXaHMYECKOE JIBIKCHUE, MCIIONIB3YsS (DU3UYECKHE BEIUYHHBIL:
KOOp/IMHATa, MyTh, MIEPEMEIIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHJia,
UMIYJIbC Teja, KWUHETHYeCKas DHEPrus, MOTCHIHAJIbHAs DHEPIus,
MCXAaHHUYCCKasa pa60Ta, MEXaHHNYECCKass MOIIIHOCTD, HpI/I OIIMCaHUU HpaBI/IJILHO
TPAaKTOBaTh (PM3UUECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYNH, HX 0003HAYCHUS U
CAUHUIIBI, HaXOJUTb q)OpMy.]II)I, CBA3BIBAIOIIIHC I[aHHYIO q)HSHqCCKyIO
BEIMYMHY C JPYTUMH BEITHUYNHAMH

10.5

OnuceiBaTh M3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TE€JI U TEIUIOBBIC SIBICHUS,
UCIONB3YS (PM3NYECKUE BEMYHMHBI: JaBIICHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYecKas SHEprus Xa0TUYECKOIO JIBU>KEHUS MOJIEKY,
CpEelHEKBaJgpaTU4Has  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISL dHeprusi, pabora rasza, KodQHUIMEHT MOJIE3HOTr0 NEHCTBUS
TEIJIOBOTO JIBUTATEIIS; IPHU OIMCAHWUU TPABUIBHO TPAKTOBATh (PH3NUECCKHIMA
CMBICJT MCIIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHS M €IUHUIIbI, HAXOAUTh
(GbopMynbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIMYHUHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceiBaTe  M3y4EHHBIE  DJJIEKTPUYECKME  CBOMICTBAa  BellecTBa U
ANEKTpUYECKUE SIBJICHUS (MPOLIECCHI), UCHOB3Ys (DU3MUYECKHE BETUUYUHBI:
NEKTPUYECKUN  3apsf, DJIEKTPUYECKOE II0JIe, HaIpPsHKEHHOCTh IO,
MOTEHIIMAJ, Pa3HOCTh MOTEHIMAJIOB; NIPU ONMHUCAHUU MPABWIBHO TPAKTOBATh
¢Gu3nYecKUi CMBICI UCTIONB3YEMbIX BEJTMYMH, UX 0003HAYEHUS U €IUHUIIbI;
yKa3bIlBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (U3NYECKYIO BEJIUYUHY C
JPYTHMH BETMYHHAMU

10.7

10.8

aHATM3UPOBATh (PU3MUECKUE TPOILIECCH U SBJICHUS, UCTIONB3YS (PU3NIECKHE
3aKOHBl M TPHHLUIBL 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akoHsI
HeroTOHa, 3aKOH COXpaHEHHsT MEXaHHYECKOH DHEPTuH, 3aKOH COXPAaHEHUS
UMIy/bca, MNPUHLIMI  CYNEPHO3ULIMU  CHJ, MPUHIMI  PABHOMPABUS
WHEPIUABHBIX CHCTEM OTCUETa; MOJICKYISIPHO-KHHETHUECKYIO TEOPHUIO
CTPOEHHUSI BEIECTBAa, TIa30Bble 3aKOHbI, CBSA3b CpEIHEH KHHETHYECKOM
SHEPTUU TEIUIOBOTO JABM)KEHUS MOJIEKYJT € aOCOJIOTHOM TeMIepaTypoil,
MIEPBBII 3aKOH TEPMOJINHAMMKH; 3aKOH COXPAHEHUS AIIEKTPUUYECKOro 3apsija,
3akoH KyioHa; mpm 3TOM pa3nuyaTh CI0BECHYIO (pOpMYITHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKoe  BbIpaXEHWE M ycJoBUs  (TpaHUIBl,  00JacTy)
MIPUMEHUMOCTH

OOBACHATD OCHOBHBIE MPHUHIMMBI JEHCTBUS MallMH, MpUOOPOB U
TEXHUYECKHX  YCTPOWCTB;  pa3inyarh  yClIOBUA HUX  0e30macHoro
WCIIOJIb30BAaHUS B TOBCEIHEBHOM JKH3HU

10.9

BEIMONHATE  AKCHIEPUMEHTHI TI0 HCCIICAOBAaHUIO (U3WYCCKUX SIBJICHUH U
MMpOLECCOB C UCIOJIB30BAHUCM MPSAMBIX U KOCBCHHBIX HBMGPGHHﬁ; Ipu 3TOM
dbopmynupoBaTh npobiemy (3amady) U THIOTE3y Y4eOHOTrO SKCIEPUMEHTA,




coOupaTh YCTAaHOBKY U3 MPENJI0KEHHOT0 000py10BaHMsl, TPOBOAUTD OIBIT U
(hopMyIIHpOBaTh BEIBOJIBI

OcymiecTBiATh MpsSMble U KOCBEHHBIE HM3MEpPEHHS (PU3MUYECKUX BEIUYHH;
10.10 IIPU 3TOM BBIOMpATh ONTUMAJbBHBIA CIHOCOO M3MEpPEHHs] U HCIOJIb30BaTh
M3BECTHBIE METO/Ibl OLIEHKH NOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh  3aBUCMMOCTH  MEXIy  (U3NYECKUMHU  BEIHMYMHAMH  C
WCIIOJNB30BAHUEM TMPSAMBIX HM3MEPEHUH; IPU 3TOM KOHCTPYHPOBATH
10.11 YCTAHOBKY,  (PUKCHpPOBAaTh  pe3ylbTaThl  MOJYYCHHOW  3aBHCHMOCTH
¢bu3NyecKUX BENWYMH B BHJAE TaOIHI U TpadUKOB, AeNaTh BBIBOABI IO
pe3yibTaTaM UCCIIEI0BAHMS

Cobnronate npasuiia 6€30MacHOrO TpyZAa IpY MPOBEJCHUN HCCICIOBAHUN B
10.12 | PaMKax y4eOHOro SKCIIEPHMEHTA, y4eOHO-HMCCIIEN0BATENLCKOH U IIPOSKTHOM
NESATENbHOCTH C  WCIOJIb30BAaHHEM  HM3MEpPUTENBHBIX  YCTPOHCTB U
1abopaTopHOro 00OpyIOBaHUS

Pemate pacu€THble 3amauynd C SBHO 3aJlaHHON (PU3MYECKOW MOJIEIIBIO,
UCIIOJB3Ys (DM3MYECKHE 3aKOHBI U MPUHIIMITBE; HA OCHOBE aHAIHM3a yCIOBHS
10.13 3a/1a4¥ BBIOUPATh (PU3UYECKYIO MOJIENb, BBIICIATH (DU3MUECKHUE BETUYHHBI U
(hopMyITbI, HEOOXOIUMEIE TSI €€ PEeIICHUs, TIPOBOIUTH PACUETHI M OICHUBATH
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NYECKON BETUYUHBI

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTPAanBaTh JOTHYCCKHU
10.14 HCIIPOTUBOPCUUBYHO LCIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha H3YYCHHBbIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/IC SIBJICHUA

Hcnonp3oBaTe  TpuU  peHIEHMH  y4eOHBIX  3a7a4  COBPEMEHHBIE
MHGOpPMALIMOHHbIE  TEXHOJOTMM I IIOMCKA,  CTPYKTYPHUPOBaHUS,
10.15 UHTEpIpeTallMM W MOpEACTaBI€HUS Yy4eOHOM U  HayyHO-TIONMYJSpHOU
uHbOpMalUY, TOJYYEHHOM M3 PA3IUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOTy4aeMyl0 HH(OPMALIHIO

[IpuBoUTE MpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
10.16 g passurHe HayKH, OGBACHEHHE IPOLECCOB OKPYKAIOIIEr0 MIPA, B PA3BHTHE
TEXHUKHU ¥ TEXHOJIOTUI

Hcnonb30BaTh TeOpeTHUUECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOW >KU3HU
10.17  Ain  obecreyeHust OGe30macHOCTH MpM  oOpamieHnd ¢ npubopamu  u
TEXHUYECKUMH YCTPOWCTBAMH, ISl COXpPAHEHUS 3J0POBbsI U COOJIIO/IEHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYIKAIOILIEN Cpefie

PabGoTtaTh B Tpynme ¢ BBIMOJHEHHWEM pPa3IMYHBIX COLMAIBHBIX pOJEH,
MJIAaHUPOBATh PadOTy T'PYIIBI, PAlHOHAIIBHO paclpeensTh 0053aHHOCTH U
10.18 MJIAHUPOBATH JIEITEILHOCTh B HECTAHJIAPTHBIX CUTYalHUsSIX, aJIeKBATHO
OLICHUBATh BKJAJ KaXJIOr0 U3 YYAaCTHUKOB TPYyIIbl B PEHICHHUE
paccMaTpuBaeMoi poOIeMbl

TABJIMLIA 5
Kon Kon
A3e1a MIPOBEPSIEMOTO [IpoBepsiembie 371EMEHTHI COAEPIKAHUS
pasi DJIEMEHTA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIONA

431 ITocTostHHEIE MarHUTHL. B3auMoaeicTBHE MOCTOSIHHBIX MAarHUTOB




4.3

MaruutHoe mnosnie. BekTtop marHuTHOW HHAYKUWH. [IpuHOUI

4.3.2 cynepno3uiuu. JINHUM MarHuTHOW WMHAYyKIUW. KapTtuHa JuHUN
MarHMTHON MHAYKIIMU MOJIsl TOCTOSIHHBIX MAarHUTOB
MarnuTtHOe 10JIe NPOBOAHMKA ¢ TOKOM. KaprunHa nmHMI 10JIs
433 JUIMHHOTO TPSMOI0 TPOBOJHHMKA H 3aMKHYTOTO KOJBIEBOTO
ITPOBOJHMKA, KaTYHIKU ¢ TOKOM. OnbIT Opcrena. Bzaumonelictsue
[TPOBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, eé MOyITb M HANPABJICHHE
Cuna Jlopenma, €€ wmoayiar M HampapieHue. J[BuxeHue
4.3.5 BapsHKCHHOW YacTUIIBI B OJHOPOJHOM MarHUTHOM moiie. PaGora
cuibl JlopeHa
4.3.6 SIBneHre ANeKTPOMArHUTHOM UHIYKIIUU
4.3.7 [ToTok BekTOpa MAarHUTHOW MHAYKLIUU
4.3.8 O/JC unnykuuu. 3aKOH JIEKTPOMArHUTHOM MHAYKIMU Papanes
439 Buxpesoe anekrpuueckoe nose. 3J[C UHIYKIIMU B IPOBOJHUKE,
ITBHKYIIIEMCSI IOCTYTATENbHO B OJTHOPOJHOM MarHUTHOM I10JIe
4.3.10 [IpaBuio Jlenna
43.11 NupykTtuBHOCTD. fBNnenue camounaykuuu. 9J{C caMOMHAYKIIMU
4.3.12 DHeprusi MarHuTHOTO TIOJIsI KATYIIKA C TOKOM
4.3.13 DJIEKTPOMATHUTHOE TONIE
TexHuueckue YCTpOWCTBA: MOCTOSIHHBIE MAarHuThl,
4.3.14 PIIEKTPOMArHUTHI, 3JIEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
MaCTUL, UHAYKIMOHHAS M€Yb
[TpakTueckue paboThl. VM3yueHHe MarHUTHOTO TOJISI KaTYIIKH C
4.3.15

rokoM. MccnenoBanue eiCTBHS ITOCTOSIHHOTO MarHuTa Ha paMKy
c TokoM. lcciienoBanue sIBJIICHUs DJIEKTPOMAarHUTHOW MHIYKLIIUH

5 KOJIEBAHU S U BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbHas cuUcTeMa. CBoOoIHBIE Kosie0aHusl.
5.11 I"apmoHnueckue koneGanus. Ilepron, gacToTa, aMmnTyaa u dasa
KoseOaHun
512 [IpyxvHHBII MassTHUK. MaTeMaTU4eCKUN MasTHUK
513 VYpaBHeHHe TapMoHWYeCKHX KoyieOanui. Kunematnueckoe wu
[TTHAMIYECKOE OMKCaHUE KOJIeOATeTbHOTO IBIKEHUS
[IpeBparieHue YHEPTUM MPH TAPMOHUUYECKUX KoebaHusx. CBs3b
5.1 5.14 AMIUTUTYIBI  KOJIEOAHWM HMCXOAHOW BEJIIMYMHBI C aMILUTATYJaMU
Kose0aHul €€ CKOPOCTH M YCKOPEHHUS
Konebarenbupiit  kKoHTYp. CBOOOAHBIE  DIEKTPOMATHUTHBIC
515 KojeOaHus B MJEAIbHOM KoJIeOaTeIbHOM KOHType. AHaIorus
MEXITY MEXaHHMYECKUMU M DJIEKTPOMArHUTHBIMU KOJEOAHUSIMHU.
Dopmyna ToMcoHa
5.1.6 3aKOH COXpaHEHHs DSHEPrUh B UJCATBHOM KojeOaTelbHOM

KOHTYpE




BriHyX1eHHBIE MeXaHUYECKHE KoJIe0aHusl. Pe3onanc.

5.1.7 PesonaHcHas  KpuBas. BBIHYXKIEHHBIE  JJIEKTPOMArHHTHBIC
Koj1e0aHusl.

5.1.8 [Tepemennbiiit Tok. CHHYCOUJATBHBINA TIEPEMEHHBIN TOK.

5.1.9 MOIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JIEUCTBYIOIIEE
BHAUEHHUE CUJIbI TOKA M HAINPSHKEHUS
Tpanchopmarop. IlpomsBoacTBo, mnepegaua U moTpedlieHHE

5.1.10 DICKTPUYECKON  DHEpruu.  ODKOJOTMYECKHE  PUCKH  TIpH
[POU3BOJICTBE INEKTPUUYECKOM SHEPIrHH. Kynbrypa
MCII0Ib30BAHUSI DJIEKTPOIHEPTUHU B MOBCETHEBHON KU3HU

51.11 TexHUUYECKHE YCTPOUCTBA: ceficMorpad, MEeKTPUIECKH 3BOHOK,
ITMHHUM dJIeKTponepeaad
[TpakTueckue pabotel. VccnegoBaHue 3aBUCUMOCTH IEPHOJA

5.1.12 MaJIbIX KOJIeOaHWH Tpy3a Ha HUTH OT JUIMHBI HUTH B MacChl Tpy3a.

MccnenoBanue NMepeMEHHOro0 TOKA B LIENM M3 IOCIEI0BATEIIBHO
COCTMHEHHBIX KOHACHCATOPa, KaTYIIKU U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJIHBI, YCJIOBHSI pacnpoctpaHeHus. llepuon.

521 CKOpOCTh pacnpocTpaHeHUsi W JUIMHA BOJHBL. llomepeunsie u
[POJI0IHHBIC BOJHBI

522 WNnuTtepdepentus u nudpakums MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTh 3ByKa. ['pomkocTs 3Byka. Beicora Tona. TemOp
BBYyKa
DNeKTpOMarHuTHhIE BOJIHBI. VYcnosus M3ITy4EeHUS

524 PIEKTPOMArHUTHHIX BOJIH. B3aumHuasi opuenTanus Bexktopos E, B
1 U B 3JIEKTPOMarHUTHOW BOJIHE B BaKyyMe

5.2 CBoiiCTBa 3JEKTPOMArHUTHBIX BOJH: OTPaKeHHE, MPETOMIICHHE,

525 MOJISIpU3ays, nudpakims, uHTEephEepeHITHsI. CxopocTh
PIEKTPOMAarHUTHBIX BOJIH

526 [ITkana 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue
PIICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [lpuHtMnbl  pagvocBsI3W U TeNeBHJEHUs. Paauonokanus.
DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl
TexHUYeCcKne  yCTPOMCTBA:  MY3bIKaJbHbIE  MHCTPYMEHTHI,

5238 YIBTPa3BYKOBasi JHArHOCTHKA B TEXHHKE W MEIUIIMHE, pajap,
aIMONPUEMHHIK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neup

OIITUKA

5.3.1 [IpsiMonuHEetHOE pacpoCTpaHEHUE CBETa B OAHOPOJHOM cpefe.
Ulyad cBeta

5.3.2 OtpaxkeHne cBeTa. 3aKOHbI OTpaxkeHWsi cBeta. [locTpoeHue

5.3 M300paKeHHH B TNIOCKOM 3epKajie

5.3.3 [penomienne cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCOTIOTHBIN
[TOKA3aTeNb NPETOMIICHHUS

5.3.4 IlonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHBI yroa MOJHOIO

BHYTPEHHETO OTPAYKEHUS




5.35

Hucniepcust cBera. CroskHBIN cocTaB Oenoro ceera. LBet

CoOuparommue u  paccewBaroIiue JUH3bL. TOHKas JMH3A.
DOKyCHOE pacCTOSHUE M ONTHYECKas CUja TOHKOW JIMH3BI

5.3.6
[MocTpoeHne wH300pakeHU B COOMPAIONIMX U PACCEHBAIOIIUX
muH3ax. PopMyIia TOHKOW JIMH3bI. Y BEJIMYEHHE, TaBAEMOE JTMH301
5.3.7 IIpenensl IpUMEHUMOCTH '€OMETPUYECKOU ONITUKHU
Wutepdepennust cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS
538 HAO0JII0/IEHNsI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEpEeHINOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHHKOB
Hudpakmuss  cBera. JludpakmumonHas pemérka. YciaoBue
539 HAOIOACHUS IJIAaBHBIX MaKCHMYMOB npu najeHuu
MOHOXPOMATHYECKOI0 CBETa Ha TUGMPAKIIMOHHYIO PEHIETKY
5.3.10 [Honspuszanus ceera
TexHUYECKHE  yCTpPOWCTBA:  OYKH, Jyma, ¢oToamnmnapar,
5.3.11 [MPOEKLIMOHHBIN armapaT, MUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, MOJISIPOH L
[Tpaktuyeckue paboTsl. M3MepeHnue mokaszaTemsi MPeIOMIICHUSI.
5.3.12

MccnenoBanue CBOWCTB M300pakeHWM B JmH3aX. HaOmrogeHue
ITUCTIepCUU CBETa

SJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTU

['paHubl MPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynarel

6.1 TEOPUU OTHOCUTEJIBHOCTU: HMHBAPUAHTHOCTh MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLUI OTHOCUTEIbHOCTH DWHIITEHHA
6.2 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIeHUE BPEMEHU U
6 COKpalCHHE JUIMHbI
6.3 DHeprus ¥ UMIyJIbC CBOOOIHOMN YaCTHUIbI
6.4 CBsi3b Macchl € SHEprued M HMMITYJbCOM CBOOOJHON YacTHUIIBI.
(DHeprus MoKosi CBOOOTHOM YaCTUIIbI
KBAHTOBAS ®U3UKA
RJIEMEHTBI KBAHTOBOU OIITUKA
711 CDOTOHIf. @®opmyna Ilnanka cBsa3u sHeprum (oToHa C €ro
HacTOTOW. DHEprus U UMNYJIbC POTOHA
712 OtkpeiTie u wuccneaoBanue @oroddpdexra. Onbiter AT
CronetoBa. 3akoHbl poTordpdexTa
- 713 VYpaBHenue DiiHmreitHa a1 Gorospdexra. «KpacHast rpaHUIIa»
: botorddexra
7.14 Jasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XHUMHYECKOE IEHCTBUE CBETA
716 TexHuueckue  ycTpoiicTBa:  (OTOIIEMEHT,  (HOTOAATUHK,
coJIHeUHast OaTapesi, CBETOIHO]]
CTPOEHUE ATOMA
721 Mopenb aroma Tomcona. OnbiTer Pe3epdopia mo uccienoBaHuio
79 cTpoeHus aroma. [InmanerapHas Mmojenb aroma
729 [Tocrynarel bopa. M3nydyenue u mornomeHue (OTOHOB IPH

[mepexofe aToMa C OJHOTO YPOBHS DHEPrUU Ha Apyroil. Buubl




crieKTpoB. CIIEKTp YPOBHEN SHEPTUU aTOMa BOJIOPOa

BomHoBele  cBoiictBa  yactuu.  Bomwel nme  bBpois.

7.2.3 KopnyckynspHo-BoiaHOBON ayanus3M. udpaxuus 31eKTpOHOB Ha
[KpUCTaJLIIAX
724 CrHoHTaHHOE€ U BBIHYXJCHHOE HW3JIy4eHHE. YCTPONCTBO H
MpUHIMI paboTHI J1a3epa
725 TexHuuueckue YCTPOMCTBA: CIIEKTpaIbHbIN aHau3
(criekTpockon), 1a3ep, KBAHTOBBIM KOMIIBIOTED
7.2.6 [TpakTrueckue pabotsl. HabmroaeHue IMHEHYaToro criekTpa
ATOMHOE A1PO
731 MeTto1p1 HaOIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHI]
OtkpeiTie  pamumoaktTuBHOCTH.  OmnbiTel  Pesepdopma 1o
732 ONpEACIICHUIO COCTaBa PAaJUOAKTUBHOrO wu3inydyeHus. CBoiicTBa
ab(da-, Oera-, raMMa-u3Iy4YeHUs. BimsHue pajroOakTHBHOCTH Ha
PKUBBIE OpraHU3MBbI
OtkpbiTHE TPOTOHA U HelTpoHa. HyknoHHas Mopenb sapa
733 [eitzenbepra — MBanenko. 3apsan axpa. MaccoBoe 4mcio sapa.
M30TOMBI
734 Anbda-pacniaf. DIEKTPOHHBIM M TO3UTPOHHBIN OeTa-pacmaj.
["amma-uznydenne. 3aKOH paJMOAKTUBHOTO pacmaaa
73 735 DHeprusi CBSI3M HYKJIOHOB B sape. Snmepsle cuibl. Jedexr
' IMAcCCHhI siipa
7.3.6 Snepuble peakuuu. Jlenenvie u cCUHTE3 sAEp
Snepusiii  peaktop. Tepmosinepubiii  cunte3. IIpoOnembr u
1.3.7 MEePCHEKTUBBl SIAEPHOM HHEPreTUKH. ODKOJOTMYECKHE AaCHEeKThI
S1IEPHOW SHEPTETUKHU
738 DneMeHTapHbIe YaCTHULIBI. OTtkpsbiTHE IIO3UTPOHA.
DyH/1TaMEHTAJIbHBIE B3aUMOJICUCTBUS
73.9 TeXHI/I‘ieCI(I/Ie YCTpOMCTBA: JO3UMETp, Kamepa Buibcona,
SIICpHBII peakTop, aTOMHast boMba
7310 [Ipaktuueckue pabotel. HccnmenoBanue TpekoB dyacTuil (1o
roTOBBIM (hoTOrpadusim)
OJIEMEHTBI ACTPOOU3NKIN
8.1 Bun 3B&3gHoro Heba. Co3Be3qus, sipKkue 3BE3MABI, TUIAHETHI, HX
BHIMMOE JIBHKEHUE
Conneunas cucrema. I[lmanersr 3emHON rTpynmnbl. [lmaneTsi-
8.2 TUTAaHTBl U MX CIIYTHUKH, KapJIMKOBBIE IUIaHEThl. Maible Tena
COTHEYHOM CHCTEMBI
8.3 Comnnne, hotochepa u armocdepa. ConmHedHast aAKTHBHOCTh
8.4 Hctounnk sHeprun ConHua U 3B€311
3BE3/bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTD,
pananyc, TEMIIeparypa, uX B3auMOCBs3b. J{uarpaMma «CreKTpaTbHbIN
8.5 KJIAaCC — CBETUMOCTbY». 3BE3/bI TJIABHOM IOCIIEAOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBbY» ISl 3BE3] IJIABHOMN

MOCJICA0BATCIIBHOCTHU




8.6 BHuytpennee crpoenue 3BE3a. COBpPEMEHHBIE IPENCTABIECHUS O
mpoucxoxeHnu 1 sBomouny ConHua 1 38E371. OTanbl XKU3HU 3BE3]

Mineunbiii [lyte — Hama [amaktuka. CrnupanbHas CTPyKTypa
8.7 ["anaxkTvky, pacnpenesieHUe 3BE3M, raza W nbuid. llonoxkenue u
memwkenne Comnma B [amaktuke. Ilmockas u  chepuueckas
roacucTemsl ['anakTuku

8.8 Tunel ranaktuk. Pagvoranmaktuku u kBazapbl. UEpHbIE ABIPHI B
Spax TaJaKTUK

Bcenennas.  Pacmmupenwe  Bceenmennoit.  3akon  XaOOma.

8.9 Pa3beranmne ramaktuk. Bospact m pammyc Bcenennoit, Teopwus
bonpmoro B3psiBa. Monens «ropsuert Beenennoi». PennkroBoe
M3JIydeHue

8.10 MacmrabHas CTPYKTYypa Bcenennoi. MeraranakTuka.

Hepeménusie npobdieMbl aCTpOHOMUHT

Jlyis poBeIeHUsl €IUHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o ¢usuke (nanee - EID
no (usmuke) HUCHONB3yeTCcs IMepeueHb (Koau(puKaTop) MpOBEpSIEMbIX TpeOOBaHUM K
pe3yabTaTaM OCBOEHHsSI OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMBbl CPETHETO OOIIero
00pa3oBaHUs U DIIEMEHTOB COJICPKAHMS.

Taonuua 6

[Tposepsiembie Ha EI'D no ¢usuke TpeboBanus K pe3ynbraTaM

Kon [TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHHSI OCHOBHOM
IIPOBEPSEMOTO 00pa3oBaTebHONW MPOTrpaMMBbl CpeTHEro 0011ero oopa3oBaHus
TpeboBaHUs
1 CdopMUpoOBaHHOCTH YMEHHI pacrio3HaBaTh (GU3NYECKUE SBICHHUS (TIPOLIECCHI) U
00BSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB
2 BraneHre OCHOBOMOJAramIMMUA (U3NYECKUMHU TMOHATUAMH U BEJIMYMHAMU,
XapaKTepU3YIOIIMMH (PU3UUECKHE MTPOLIECCHI
3 ChopMUpOBaHHOCTh YMEHMH HPUMEHSTHh 3aKOHBI KIACCHUYECKONW MEXaHHKH,
MOJIEKYJISIPHOM (PU3UKM M TEPMOJUHAMHUKHU, DJIEKTPOJUHAMHUKH, KBAaHTOBOM
¢bu3ukn UId aHanM3a U OOBACHEHMS SIBICHUM MHMKpOMHpa, MaKpoOMUpa H
Merammupa, pasiu4arh  yclIOBUS  (TpaHMIBl, O00JIacTH) MPUMEHUMOCTHU
(¢u3nUecKUX 3aKOHOB, MOHUMATh BCEOOLIMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB U OIPaHWYEHHOCTh HCIIOIb30BaHUS YAaCTHBIX 3aKOHOB; aHAJIU3UPOBATH
¢u3nyeckue MpOIECChl, HCHOIb3ysd OCHOBHBIE IIOJIOKEHUS, 3aKOHbI H
3aKOHOMEPHOCTH
4 ChopMUPOBaHHOCTh YMEHHUS pa3ivyaTh YCIOBHUS HPUMEHMMOCTH MOJENei
(bu3UYECKUX TEJ U MPOLIECCOB (SIBJICHU)
5 ChopMUpOBaHHOCTh YMEHHsI pelIaTh pacd€THbIE 3a/aud C SBHO 3aJJaHHOM U

HESIBHO 3aJaHHON (DM3MYECKOW MOJENbI0: Ha OCHOBAaHMHM aHAIM3a YCIOBHS
BHIOMpPATh (PU3NYECKHUE MOJICNH, OTBEYAIONINE TPEOOBAHUAM 3aa4H, IPUMEHSTh
(opMyIBI, 3aKOHBI, 3aKOHOMEPHOCTH W IOCTYNAThl (PU3NYECKUX TEOPHUH MpU




MaTEMAaTHYECKUX METOAOB PEIIEHUs 3a4ad, POBOIUTH PAacYEThl HA OCHOBAHHUH
MMEIOLINXCS JAHHBIX, aHAJIU3UPOBATh PE3YyIbTaThl U KOPPEKTUPOBATH METObI
pELIeHUs ¢ YY4ETOM IIOJyYEHHBIX PE3yIbTaTOB

Pemath KayecTBEHHbIE 3aJlauyM, TPEOYIOLIME NMPUMEHEHHUs 3HAHUM U3 pa3HbIX
pa3esioB MIKOJIBHOTO Kypca (U3MKH, a TaKKe MHTETPAIMH 3HAHUH U3 IPYTHX
[PEIMETOB €CTECTBEHHOHAYYHOI'O I[MKJIA: BBICTPAUBATh JIOTUYECKYIO LIETIOYKY
paccyXJICHUI C OMOPOi Ha U3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MYECKUE

BnajgeHue OCHOBHBIMH METOJAAMHM HAYYHOT'O TO3HAHUS, HCIOJNIb3yeMbIMH B
(du3HKe: MPOBOIUTH MPSMbIE U KOCBEHHBIC U3MEPEHHS (PU3NYECKUX BEIUYHH,
BbIOMpasi ONTUMAJIBHBIA CIOCOO M3MEPEHUS U HCIOJIb3YS M3BECTHBIE METOJIbI
OIICHKM TOTPEIIHOCTEeW H3MEpPEHUM, MPOBOAUTH MCCICIOBAHHE 3aBUCUMOCTEH

ChopMUPOBaHHOCT YMEHHMH aHAIU3UPOBaTb W OLIEHUBATh IOCIEICTBUS
ObITOBOM ¥ TMPOU3BOACTBEHHON JI€ATEIbHOCTU YEJIOBEKAa, CBSI3aHHOW C
¢u3nyeckuMu IpoleccaMu, C IO3ULUH  3KOJIOrMYecKoi 0e3011acHOCTH;
[IPEJICTABICHUA O palMOHAJIbHOM IPUPOJIONOIb30BAHUH, A TAKXKE Pa3yMHOM

OBnajeHue pa3Iu4HbIMU crioco0amu paboThl ¢ uMHpopManuen (U3NIECKOro
COJepKAaHUs C UCIOJIH30BAHNEM COBPEMEHHBIX WH(POPMALMOHHBIX TEXHOJIOTHIA;
pa3BUTHE yMEHHMH KPUTHYECKOTO aHajlW3a W OIEHKHA JIOCTOBEPHOCTH
MoJTy4aeMoi nH(popMaIu
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CdopmupoBaHHOCTH YMEHHU IIPUMEHSATH OCHOBOIIOJIAraroIme
ACTPOHOMUYECKUE TOHATHUS, TEOPUU M 3aKOHBI JUISl aHAlIM3a U OOBICHEHUS
(U3MYecKUX MPOLIECCOB, MPOUCXOMALIMX Ha 3BE3JaX, B 3BE3AHBIX CUCTEMAX, B
MEKTaJTAKTUIECKON Cpele; IBMKCHUST HEOSCHBIX TEJ, HBOJIOIUHM 3BE3A U




Ne DIeMeHTEl conepKaHHg
MEXAHHKA
KHHEMATHKA
1 MexaHH9ecKoe IBHKeHHe. OTHOCHTENFHOCTE MEXaHHIECKOr0 IBHKEHHA. CHCTeMa OoTCIETa
2 MaTepHanbHasa TOYKA. ol | TPaeKTOPHA
E€ pagHyc-BeKTOD: F (r) = (x(r), y(t )z(r))
TPaeKTOPHA,
[IepeMelIeHHe:
Ar =r(t))—r(t)=r,—n=
=(Ax,Ay.Az),
ol
IIYTb. ¥
CroxkeHHe NepeMenmeHHH: ’
AF, = AF, + A7,
3 CKopocTh MaTepHATEHOH TOIKH:
. AF — ( )
U=—- =rn=|\v_.0, .0, ).
At i t x*y z
Ax , ,
U =— =x,/, aHalorH4Ho p =+v' L. =z
X _ﬁ. i ¥ B3 - t
! At—0
CnoxkeHHE CKOPOCTeH: U) =0, + U, -
BrerHCIeHHe NepeMelleHHd H IYTH MaTepHAIEHOH TOYKH IIPH NPAMOIHHEeHHOM IBHKSHHH
BIIONE OCH X IO rpaHKY 3aBHCHMOCTH D+(1)
4 ’ . AD .
YckopeHHe MaTePHANBHOH TOYKH: (] = — =U, = ((.fx. a,.a, )
At Ar—0
Av
— X — r — r — ]
a,=— - (v,),". amanormmo o = (v, )!, a,=(v,),.
Af
5 PaBHOMepHOE MPAMONHHEHHOE IBHKEHHE:
x(t)=x, + U, t
v, (f) =v,, = const




6 | PaBHOYCKOpeHHOE NIPAMOTHHeHHOe IBHKEHHE:
alt
x(t)=x, + Uy t +—
v (t)=v,, +a,t
a_=const
2 2
DEJ: _le = zax{‘xE _xl)
+
[IpH ABHKEHHH B OJJHOM HaIlpaBlIeHHH IyTh S = % -t
7 CpobonHOoe majeHHe. YCKOpeHHe CcBOGOIHOTO MaJeHHA.
JIBHEEHHE Tena, GpomeHHOTO moJ
YIJIOM O K TOPH30HTY: A 7,
lg‘
x(t) =x, + Uy f =X, + U, COSA- 1
Yo
2 2
g,! . gt
V(1) =y, +u,t+ =y, +y,sina-f— BN
O Xo X
v (1) =y, =y, cosa
v, (1) =vy, +g,I=v,sina— gt
g =0
g, =—g = const
8 | KpHBo/nHHeHHOe IBH)KeHHe. [[BH)KeHHe MaTepHAIbHOH TOYKH MO OKPY/KHOCTH.
VrnoBad H THHEHHAA CKOPOCTH TOUKH: U = R . [IpH paBHOMEPHOM IBHKEHHH TOUKH 110
P 2
!
OKPY/KHOCTH ) = ? = 27V . LIeHTPOCTPEMHTEIBHOE YCKOPEHHE TOUKH: (I =-— = o'R.
[ToslHOE YCKOpPEHHE MaTepHAIBHOH TOUKH
9 Teépnoe Teno. ITocTynarelbHOE H BpallaTelbHOE IBHKEHHE TBEPIOro Tela
HHAMHKA
1 HuepuHanbHbele cHcTeMbl oTcuéra. IlepBeii 3akoH HeioToHa. IIpHHIHN OTHOCHTEIBHOCTH
IanHnes
2 m
Macca Tena. [II0THOCTE BeIIECTBA: p = —
V
3 CHna. IIpHHIHD CYTIePNO3HIHH CHIT: _.p feficTs — I_*'.'l +F 2 t...
4 | Bropoti 3akoH HeloToHa: IUIA MaTepHalbHOH ToukH B HICO
F =ma: Ap = FAr npu F =const
5 Tpern 3akoH HEplTOHAa 1O MAaTepHANBHBIX  TOYEK: _ -—@ ._“"__
Fpy =—Fy ‘Fiz F 21
6 | 3aKOH BCEMHpPHOI0 TATOTEHHA: CHIBl NPHTAKEHHA MeXKIY TOYeYHBIMH MaccaMH pAaBHBI
F=G mm,
Rz
CHrna ToKecTH. L[eHTp TOKecTH Tena. 3aBHCHMOCTh CH/IBl T/AJKECTH OT BBICOTBI h Han
[IOBEPXHOCTHIO IJIAHETHI PaHYCOM Ro:




g =20 _
(R, +h)’

7 | Cuna ynpyrocts. 3akon I'yka: F, = —kx
8 | Cuna tpeHHsa. Cyxoe TpeHHE.
CHna TPeHHA CKONbKEHHA: Fp, =pN -
CHna TpeHHA NOKOA: F, <pN.
Ko3}ppHuHeHT TpeHHs
9 F
JlaBtenne: p = ?"'
CTATHKA
1 | MOMeHT CHJIBI OTHOCHTEJIBHO OCH BpAaIlEHHA:
|M| = FI, rae ] — inedo cHnsl F' OTHOCHTENBHO OCH, npoxoasmeit
gepe3 TOUKy O NepneHAHKYIIPHO PHCYHKY
F
2 - myR +myr, + ..
LlenTp Macc Tesa. LIeHTp Macc CHCTeMBI MaTepHANBHBIX TOWeK: 7y, = .B
' my+m,+...
OMHOPOJHOM I0JIe TAKECTH ( g= const} LIEHTP Macc Tela COBMNANaeT ¢ ero NeHTPOM
TAKECTH
3 M +M,+...=0
VYcnoBHaA paBHOBecHA TBEpAOro Tena 8 UCO: { . _
.Fi + F2 +...=0
4 | 3axoH ITackans
5 | JaBieHHe B XHIKOCTH, nokosmeiics 8 UCO: p = p, +pgh
6

3aKoH ApXHMeJa: F, ™ —i’,m ;

€CJTH TeJIO H XHIKOCTB nokoATesa B UCO, 10 F, = PRV

VcnoBHe IU1aBaHHA Tell

3AKOHBI COXPAHEHHA B MEXAHHKE

1

VIMITy/IbC MAaTePHANBLHON TOYKH: P = MU

HIMITYTIEC CHCTEMBI TeIL: P = P, + P, +...

3aKOH H3MEHEHHS H COXPAHEHHA HMITYITbCa:
BUCO Ap=A(p) + pr +...)= Fi seumA + F> puermA? + - . .+

BUCO Ap=A(p, + P, +...)=0,ecmu F . +F) oy +--

PeakTHBHOE JIBHXXEHHE

0

PaGoTa CHIBI Ha MAZIOM IepeMelleHHH:
A=|f‘| -|A7]-cos o= F, - Ax

MONIHOCTE CHIIBIL:
ecnH 3a Bpems A7 paGota cHisl H3menserca Ha A4, To
MOMIHOCTH CHJIBI

A4

p===
At

=F.v-cosa
At—0

=\ | &
<l
)
Y [




2 2

, mu~ _p
KHHeTHYeCKAasA 3HEPTHA MaTepHAIBHOH TOYKH: Em = =—.
2 2m
3aKOH H3MeHeHHA KHHeTHIeCcKOH 3HePIHH CHCTeMEl MaTepHATBHEIX ToIeK: B ICO AFwms = 41
+A42+...
7 | IloTeHUHANTEHAA 3HEPIHA:
1A HoTeHUHATBEEX can A, = E, —F, ~  =—AE .
IToTeHNHATbHAA SHEPIHA MAaTePHAIBHOH TOYKH B OZJHOPOIHOM I10JIe TAKECTH:
E rewn = mgh.
IToTeHNHaTBHAA HEPIHA YIPYTo Ie(opMHPOBAHHOIO Tela:
i
_ kx”
noTeHy 2
8 | 3aKoH H3McHEHHA H COXpaHeHHA MeXaHHIeCKOH YHepIrHH:

Eysex = Exun + Enorenn.
B HCO AE ex = Ascex HETIOTEHED. CHI-

B HCO AE,;ex = 0. eClIH Arcex menorenn. cax = U

MEXAHHYECKHE KOJIEFAHHA H BO/IHBI

1

FapMOHHYecKHe KoneGaHHA MaTepHANBHON TOYKH. AMIUIHTYZa H ¢asza xoneGaHHI.
KHHeMaTHIeCcKOe ONMHCAHHE:

x(t) = Asin(of +9, ).
v, () =x/. PaBHOBECHA.

a,()=(v,), = ~0'x(f) = a, +©'x =0, rje X — CMeleHHe H3 NOIOKEHHS
JIHHAMHYeCKOe ONMHCAHHE:

ma, = —kx . tae k = me’. 310 maunt, a0 F, = —kx.
DHepreTHYeCKOe ONHCAHHE (3aKOH COXPAHEHHA MEXAHHIECKOI IHeprHH):

b 2 b
mu- | kx” mu, kA
—_—t = — " — const
2 2 2 2

| %]

CBA3b AMIUTHTYB! KoJeGaHHil cMelleHHd MAaTepHATBHOH TOYKH ¢ aMIUTHTYAaMH KoleGaHHI eé
CKOPOCTH H YCKOpPEHHS:

v =04, a =w'A

3 2n 1
ITepuon u 9actoTa Konebanuil: 7 = — = —.
® Vv
ITepHon MansIX cBOGOIHBIX KoneGaHHH MaTeMaTHYECKOro MasTHHKA: T = I \{I .
g
ITepron cBoGOAHBIX KoNeGaHHH NPYAKHHHOIO MasTHHKA: [ = 27 ’:—’
4 | BelHykIeHHBIe Konebanud. Pe3oHaHc. Pe3oHaHCHAS KpHBag
5 | ITonepeuHsle H TNPOAONBHBEIE BOMHBL. CKOPOCTh PpAacHpOCTPaHEHHA H JUTHHA BOJHBIL
v
A=vl=—.
v
Hutepdeperuns 0 AHPAKUHI BOIH
6 | 3ByK. CKOpOCTh 3ByKa




MOJTEKYIAPHAA ®H3HKA. TEPMOJTHHAMHKA

MOJIEKV/IAPHAA $H3HKA
1 Moge1n cTpoeHHA rasos, KHIKOCTeH H TBEpARIX Tel IlycTe TepMoaHHAMHYECKAd CHCTEMA
i N m
(Teno) cocront u3 N ogHHAKOBEIX MoneKyl. Toraa KOIHYECTBO BelmecTBa V = =—,
A
N L
A

.
rae N, —umcio ABoraapo. m —Macca CHCTeMBI (Teta), || — MOIMPHAS MACCA BEIIECTBA

2 Tennosoe ABEKEHHAE ATOMOB H MOJICSKY] BEMECTBA
3 BsamMonelicTBHE 4acTHII BEINECTEA
4 | Iaddysna. BpoyEOBCKOE ABH:KEHHE
5 Monems aaeanssoro raza 8 MKT
6 CeA3p MeXIY TABISHHEM H CcpelHel KHHETHUeCKOH 3HeprHeH HOCTYOATETBRHOIO TEIIOBOTO
IBH:ECHHA MOISKYI HISAIbHOrO rasa (ocHoeHoe ypaBHeHHe MKT):
1 = 2 (mp'y 2 — .
p=—-mgpw’ =—n-| |=Zn-.s__ . T Mp— MAacca OTHOH MOJIEKYIHL,
3 3 L2 ) 3 ™
N
n= v — KOHIICHTPAITHA MOICKYI
-
! AbcomroTHas Temmepatypa: T =7°+ 273K
8 CBA3p TeMImepaTypsl rasa ¢0 cpelHel KHHeTHY9eCKOH 3HeprHeH IOCTYIATEIBHOTO TEMIOBOTO
IBHACHHA €T'0 9ACTHIL
— (mp’| 3
Emcz =| — |= ;kT
9 | Vpasuenne p =nkT
10 | Mogens BaeansHOro raza B TEpMOJHHAMHEKE!

Vpasaenne Menneneesa — Knaneiipona
BelpaskeHHe 1014 BHYTpeHHEH 3HEPIrHA
Vpaeaerue Menzaeneesa — Knanefipona (mpuMernMblie GOpMEI 3aIIHCH):

pV=""RT=vRT = Nk, p=PRT

1L T
Belpaxenue 114 BHYTPEeHHEH 3HEPrHE OHOATOMHOIO HASATBHOrO rasa (IpHMEHHMBIE (HOPMBI
SAMHCH ):

U= 2uRT = S NKT = 2™ R T2
A R Y e L
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3axon /lanbTOHA 1A JaBACHHA CMECH Pa3speKCHHBIX Ia30B:
P=pPy+Ps+...

Hsonpoueccsl B pa3spekKCHHOM rase ¢ MNOCTOAHHBIM YHCIOM 4acTHH N (C MOCTOAHHBIM
KOJTHYECTBOM BEIIECTBA V):
usorepMma (T = const): pV = const .

msoxopa (V=const): £ _ const -
T

u3obapa (p = const): g const

I'paduueckoe npeacTaBacHue H3onpoueccos Ha pV-, pT- u VT- anarpammax.
OOBbeaHHEHHBII ra30BhIi 3aKOH:
pv
— = const
T

A1A IIOCTOAHHOI'O KOJIHYCCTBA BEIIECTBA V

HacpimeHnnble 1 HeHachIeHHBIe napsl. KauecTBeHHAA 3aBHCHMOCTD IUIOTHOCTH H JaBJICHHA
HACBIIICHHOIO N1apa OT TeMNEPATYPhl, HX HE3aBHCHMOCTH OT 00bEMA HACHIIIEHHOI O apa

14

BraxsocTs BO3ayXa.
(T) " Prscaam mogea ()

OTtHOCHTEIbHAA BIAXKHOCTD: ¢, —
puacsnn napa

15

H3meHeHHE arperaTHbix COCTOAHHI BEIIECTBA: HCIIAPCHHC H KOHACHCAIIHA, KHIICHHC XHIKOCTH

16

H3meHeHHE arperaTHbix COCTOAHHI BEIIeCTBA: [IJIABJICHHE H KpHCTA/LTH3alHA

17

ITpeobpasoBanue 3Heprun B Ga3oBBIX Nepexoaax

TEPMOJHHAMHEKEA

1

TenzoBoe paBHOBECHE H TEMICpaTypa

Bryrpennaz sEepraa

LN N B

Temromepezada Kak cHoco0 H3MCHEHHA BHYTPEHHEH 3SHEPIrHH Oe€3 cOBepIIEHHA pPaOOTEL
KoHBeRIHA, TEMTOOPOBOIHOCTE, H3TyICHAE

KomagecTBO TEIIOTHI.
VaenpHadA TeNI0EMKOCTS BEMECTBA €: Q = cmAT

L% ]

VaensHaA Te10Ta NapooOpa30BaHHA F” Q=rm
ViersHAd Tel10Ta MIABICHHA A Q=im

YZ[EJII:H&H TCILTIOTA CrOpaHHA TOILTHEA (. Q = gm

DieMeHTapHas padoTa B TepMOIHHAMEKS: 4 = pA) Brorumcienme paborel mo rpadEky

mponecca Ha pF-amarpamue

IlepBEIi 3aK0H TEpMOIHHEAMHEH:
O =AUy + 4y = Uy —Uy )+ 4
AIEE{aﬁaTa: le = 0 = Alz = Ul - Uz

Bropoii 3aK0H TepMOJIHHAMHEH, HE0OPaTHMOCTE

Ilpuannne geficTeHA TemnoBbx Mamus. KIIIT:
TI — A;arm _ le"p _|Qm| _ l_|(-}m

Oy O Ouy

10

Maxcumatsroe 3gageHRe KIITI. [Taxt Kapro
I__-T. T
EATp =0T o7
= = = ]_—
MaxT = Ngape,

=P =P

11

Ypamaemae TEILIOBOTO DaTaHCca: Ql +0, + QB +...=0




ITEKTPOTHHAMHKA

IJIEKTPHYECKOE ITOJIE

1 DIeKTpPH3AHA Tl H ¢ NPoABIcHHA. JIeKTPHIecKHH 3apan. /[Ba BHIA 3apAnga. JIeMeHTAPHBIH
3IeKTPHYESCKHH 3apAl. 3aK0H cOXpaHEHHA 3IeKTPHYECKOTO 3apAia
2 | BsammozeiicTeHe 3apAnos. Todeunsle sapAnsl. 3akoH Kymnora:
B OJHOPOJHOM BEIIECTBE ¢ AH3ISKTPHISCKOH IPOHAIIAEMOCTEIO £
sz“%‘ " ff: _ 1 _|‘?1|'1‘i':
er- dnze, o
3 DnexTpHUYecKoe noae. Ero geficTBHE Ha 3NSKIPHYSCKHE 3apAIb
4 | HanpaxE€HHOCTD 3IEKTPHISCKOrO IOLA: B F
Yoposed
IToxe Togeunoro 3apana: E —kZ-
2
OIHOPOAHOE MmOIe: E = const
Kapruae muHEHH 3THX mDoxcH
5 | IloTeHmMATEHEOCTE 3MEKTPOCTATHUECKOIO IO,
PasHoCTE MOTEHIHATOB H HAaNpAKCHHE.
4y =qlo; — @3 )=—gAp=qU
IloTenmmaTbHAA SHEPTHA 3apAda B 3AEKTPOCTATHYSCKOM noae: W = go
IToTernmaT 31€KTPOCTATHYSCKOTO [TOIA: o= Ld
q
CBA3p HANPDECHHOCTH IONA H  PasHOCTH  NOTCHOHATOB 1A  OJHOPOZHOIO
3IEKTPOCTATHYECKOTO monA: U = Ed
6 | IlpHEOHD CyNEepNOSHIIHE 3I€KTPHYSCKHX NOIeH:
E=E +E,+..., Q=0 +0, +...
7 | IlpoBOOHHEH B 3ICKTPOCTATHICCKOM IOJIE. Y CIIOBHE PABHOBECHA 3aPAI0B: BHYTPH NPOBOJIHHKA
E=0. BHYTPH H Ha IOBEPXHOCTH NPoBOJHHEKa (P = COnst
8 | Ju3I1eKTpHKH B 3IEKTPOCTATHYECKOM ITo1e. [[H3IeKTpHYecKad NIPOHHIAEMOCTh BEIIECTBA €
0

KGE{HEHCﬂTOP. ra"-IﬁKTPOEMI{DCTB KEOHACHCATOpA: (¢ = q
u

=&C,

3:ICKTPOEMKOCTI: ILIOCKOI0 KOHIOCHCATOPA: (" = EEUS
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HﬂpaJIJICJ]I:HDC COCIHHCHHC KOHICHCATOPOB!
q =Q| +‘?2 +... Ul =U2 sz CI]BPJI.UI = Cl + C2+

HOC.HEJOBETE:[BHDe COCOIHHCHHC KOHIACHCATOPOEB!:
1

1,1
U=U+U,+...: 1 =q2=...; cmmzc—l+a+...

11

_qu_cu’ _ g

DHeprus 3apAKEHHOIO KOHACHCATOPA: W, =2
2 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

Cruna Toka: ;_ A9 . ITocToAHARIH TOK: [ = const
A‘t Ar—0
Jl1% IOCTOAHHOTO TOKA g = f

[ ]

VecaoBHA CYIMECTBOBAHAA 3MEKTPHYECKOTO TOKA.
Hanpaxerne Un D]JIC &

3axon Oma qna yaacTka nemu: ; _U
R

3:[€KIPE‘3IE:CKOE COIIpOTHEJICHHC. 3aBHCHMOCTE COMpPOTHBIACHHA OJHOPDOJHOIO OIPOBOOHHEKA OT

I
€0 IUTHHBI H CCUCHHA. yJIEJIBHDE COMpPOTHB/JICHHC BCINCCTEA: R — p—
S

th

£ — Acropommmn cmm

Hcrounnkn Toka. 3]]C H BHyTpeHHEE CONPOTHBICHAE HCTOYHHKA TOKA:
q

3axoH OMa 1714 monHOH (3aMKHYTOH) SNCKTPHYSCKOH HEIH:
g
R+r R

E=IR+Ir,otkymal =

IlapannenpHOE COSTHHEHHE MPOBOIHHKOB:
I=Il+I2+...- U1=U2=.... 1 l 1

=—t—t...
Rﬂq}an Rl 'RZ

HO[:.HE:;LOB&TE:IBHDQ COCITHHCHHC HPOB{]M{]B
UZUI +U2 +:ica 5 I]. = 12 = ...t Rm =R1+R: g pri

Pabora snekTpHYecKkoro Toka: 4 = JUt.
3axon /ixoyna — Jlenna: Q=1Re-

r2
Ha pesucrope R:Q:A:Ierzmrrz%r

: Ad
MomHOCTE 3EKTPHIECKOro TOKA: _{ _IU
Ar—s0)

v |
Tennopas MOMHOCTE, BEIACAAEMAA HA PE3HCTOPE: p_ jip U~

A4
MomHOCTE HCTOYHHKA TOKa: Pr = ———— = E]
At a0

10

CpoOonHEIE HOCHTEIH 3[IEKTPHYSCKHX 3apAN0B B NpoBOJHHKAX. MexaHH3MEI NpOBOJHMOCTH
TBEPABIX METAIOB, PAacTBOPOB H pAaclIaBoOB 3IEKTPOIHTOB, rasoB. IlomynpoBonHHEKH.
TlomynposonHuKOBEIH qHON

MATHHTHQOE ITOJIE
1 Mexanngeckoe B3aHMOcHCTBHe MarHuTOR. MaruauTtHoe none. BekTop MAarHHTHOH HHIYKITHH.
IlpHHIMN cymepmo3HIHH MATHHTHBEIX DoneH: B = j1+j, +... . JIUHHH MATHHTHOIO IIOJIA.

Kﬂ]]’l'HHa JHHHH D014 TOI0COBOTO H HD,ILKOBODGPBB-HDI‘O NOCTOAHHBIX MAarHdTOB

(-]

OneiTr Jperena. MarauTHOE NoNe MPOBONHHKA ¢ TokoM. KapTHHa NMTHHHE NONA JIHHHOTO
OpAMOro NPOBOJAHHKA H 3aMKHYTOIO KONBIEBOIr0 NPOBOJHHKA, KATYINKH ¢ TOKOM




Cuna Aunepa, e HallpaBlIcHHE H BETHIHHA:
F,=IBlsina.

IAc O — YIod MSEIY HAlpaBICHHCM NPOBOTHHEA H BEKTOPOM B

4 | Cuna Jlopenna, ¢& HapaBIcHHE H BETHYHHA: Frip = |q|vB sin @, rae a — yron mexay
BCKTOpaMH ﬁ H E: Hﬁm{eﬂ:ﬂﬂ 33p.1DK€HHOﬁ HACTHIEL B OTHOPOOHOM MAIrHHTHOM IIOJIC
ITEKTPOTHHAMHKA
IJIEKTPOMAIHHTHAA HHIVKIJHA
1 | IloTok BekTOpa MarHHTHOH HHIYKIIHH: .
® = B,S = BS cos Fia /B
/E%/
2 | Asnenue snexrpomarHuTHON HEAYKIHH. DC HHAYKIHA
3 | 3axon snexTpoMarHHTHOH HHIYKIHH Papanes:
AD ,
S A
Ar=0
4 | BJIC uHAYKUHHA B IPAMOM MPOBOJHHKE JUTHHOI /, {f yi
ABHAYIEMEA co ckopoeTsio U (U L [) 8 omHOpoaHOM N
MATHHTHOM TI0JIE / i
B: |€,| = Blusina, rae o — yron mexny Bextopamu B ( = o)
ulectn [ LB u 0 LB, 10|E| = Blv
5 | IlpaBuno Jlenna
6 HNHAYKTHBHOCTD: [ =?, um O =LJ
Camonnaykuna. D]JIC camonnaykumn: £, = —L% = —LI'
At—=0
7

2
3HCPI‘HI MArHHTHOIO MOJIA KATYIOKH C TOKOM: ]F'_I'-"1 = LI_

SJIEKTPOMATIHHTHBIE KOJIEBAHHA H BOJIHBI

Konebarensusiii koutyp. CBoboaHble 3IeKTPOMATHHTHBIE KONEOAHHA B HIACATHHOM
KonebaTeIBHOM KOHTYpE:

q{r)= G max an[mf "'q:'ﬂ)
I(t) = q; = ©q g cos(ot + 0y ) = I, cos(ot + @)




®opmyna Tomcona: T = 2n+/LC , oTkyda ,,_ 2% __1
Jic c J—

CeaA3b aMILTHTYABI 3apAaa KOHAEHCATOPA ¢ amnnmy,uoﬁ CHIIBI TOKA

max
B KonebaTenbHOM KOHTYpE: (.. = — —

3akoH coXpaHeHHA 3HEPIHH B KoIeOaTeTbHOM KOHTYpE:

cu? Lt cul, LI,
e 4 . = B, = L, = cORST

22 2 2

OIITHKA

IIpamMonuHeiiHoe pacnpocTpaHeHHe cBeTa B OfHOpoAHOH cpene. Toueunsii uerounnk. JIyu
cBeTa

3aKOHBI OTpasKEeHHA CBETA. oL =3

ol B

ITocTpoenne H3obpakeHHH B IVIOCKOM 3epKaie

3aKOHBI IPETOMICHHA CBETA.
Ipenomaenne ceeta: 71, SIN O =1, Sinf3.

AOcomoTHEIH NOKa3aTe b NPETOMICHHA: N =

t:lﬁ

OTtHOCHTENbHBII MOKA3ATENb MPETOMISHHA: N = nL_b,
n v

Xoa nyueii B npusMe.

CooTHOmMEHHE YacTOT H COOTHOMCHHE JUIHH BOJH IIPH IEPEX0/Ic MOHOXPOMATHYECKOTO CBETa

Yepes IPaHANY pasgela ABYX ONTHYCCKHX CPea:

'\-"l = '\-"2. H]}u] =HJ:‘Lz

INomaoe BHYyTpeHHee orTpaxkenne. [lpenensHBIi yroa mnomHOrO
nnytpe.mcm OTpaKeHHA: ny<n, n,

_n
Smﬂw =

n

Cobrparomue H pacceHBalOIMHE THH3bL. ToHKad aHH3a. POKYyCHOE PACCTOAHHE H ONTHYECKAR

CHIa TOHKOMH mHH3E: [) = —

1

Popmyna TOHKOH THH3BL: l + ? = % J
Yne.m:t:ermc, JaBaeMoe JTHH30HH: H \F
/|
= | F h
H d \

B cnyuae paccenBaromeii THH3BI

_1 f? _Lf]
D<0=F= D<0 ['= p <1

Xoa mayua, MpOMEANIEro .um-ny MOJ TMPOH3BOABHEIM YITIOM K ¢€ rIaBHOH ONTHYecKOH OCH.

[MToctpoenne H300paxeHnit TOUKH H OTpesKa NpAMOH B cODHpPAIOIMHUX H PACCEHBAKIIHX THHIAX
H HX CHCTEMAX

®doroannapar kax onTuuecknii npudop. I'1a3 kak onTHUYeckad cHcTeMa

Hatepbepenuns ceera. KorepeHTHble HCTOYHHKH. VCIOBHA HADMIONCHHA MAaKCHMYMOB H




MHHHMYMOB B HHTepepeHIIHOHHOH KapTHHE OT ABYX CHH(A3HBIX KOTePEeHTHBIX HCTOYHHKOB!

A
MAKCHMYMEBI — A = Em;. m=0.+t1,+2 +3, ...

A
MHHHEMYMBI — -_’\.:[vall:, m=0,x1,.£2 %3, ..

11

Nudpakoas ceera. Judpaknmonnas peméTka. YCI0BHE HaOIIOACHHA IIABHEIX MAaKCHMYMOB
HPH HOPEIE.'—]])HG}[ DagcHHH l[OHOXl]O}[EITH‘[CCKGI‘O CBETa C .I'IHHOi‘l BOJTHBI l HAa _pf:]:[[f:'l'l{}r Cc
nepHOIOM d:

dsme, =mh, m=0,£1,£2 +3 ..

JHcnepcHsa cBeTa

KBAHTOBAA ®H3HKA H 3TEMEHTBI ACTPOPH3HKH

KOPIIVCKVJ/IAPHO-BOJIHOBOH JVAIH3M

I'mmotesa M. ITnanxka o ksarTax. @opmyna Ilnaska: E = hv

b | =

PotonEL JHeprad GOTOHA: £ _ jy — he _

A

Vamymse dorona: |, _ E hv _h
c € i

L¥S)

@otoaddext. Onsrrer A.I'. Crozerosa. 3akonsl doToadderta

Ypapaenue JfiHmTeiina 1a orosdderta: Fy = A,_o + E o

he L
rac Em =Iﬂ'=£- ‘-imﬂ = 'Thltp =_—- Eﬂtﬂmﬂl = : = EUm

A !'EP

GH3HKA ATOMA

IInaseTapHad MOIETH aTOMA

b | =

IMoctynats: Bopa. H3ny4erne n mornomenne ¢OTOHOB IPH MepeXoie aTOMA ¢ OJHOTO YPOBHA

3HEpPTHH Ha JPYTOH: hv,, = he = |E:|!:r _Em|

{'m

JImrefigaTeIe COSKTPHL
—13.6 3B

Croekrp ypoBHEH 3HeprEH aToMa Bogopozxa: E,, = — = 1, 2, 3,...

PH3IHKA ATOMHOI'O AIIPA

Hyxnorrsas mozens anpa l'efizendepra — MBamemxo. 3apan azpa. MaccoBoe wmcmo ampa.
H3oTommt

[

PanmoakTHBHOCTD.

Ampda-pacmax: 41X 547y + {He

Bera-pacnan. ackrpoHHBIH f-pacmam: $X—, Y+ Je+ ¥,
TosuTporns:i B-pacnan: 4X— Ay + %5 +v,

IamMa-m3oyacHEE

3aKOH pagHOAKTHBHOTO pacmama: Nit)=N,-2 T

Anepnsie peakunn. JeleHHe H CHHTES ALEP




TemaTu4yeckoe MJIAHUPOBAHUE

10-ii kaace
ONEKTPOHHBIE
(mmudpoBsie)
No Hanvenosanue Komiectso Hacon o0pa3oBaTesIbHbIE
POrPaMMBI
Beero KonTtposbhbie [IpakTrueckue
paboThI paboThI
Paznen 1.OU3UKA U METO/Ibl HAYUHOI'O [TIO3HAHU A
PrsKa 1 bubnuoreka
METOMEL OI'MC «Mos mKomay —
1.1 Ha EOFO 2 lesson.academy-
HozgaHm content.myschool.edu.ru/
03/10
Hroro o pasneny 2
Paznen 2. MEXAHUKA
Poccuiickas
2.1 | KunemaTuka 5 3JICKTPOHHAS IIKOJIA —
resh.edu.ru/subject/28/10/
bubnmnoreka
HOK
2.2 | Humamka ! https://m.edso0o.ru/7f41bf7
2
3aKOHEI bubnuoteka
HOK
2.3 | coxpancrus B 6 ! ! https://m.edsoo.ru/7f41bf7
MEXaHHUKE 5
Hroro no paszneny 18

Pasznen 3.MOJIEKVJISIPHAA ®U3UKA U TEPMOJINHAMUKA

OCHOBEI bubnnoreka
31 |MOAEKyIApHO- 9 1 HOK
" | KHHEeTHYEeCKOM https://m.edsoo.ru/7f41bf7
TEOpHHU 2
Bubnuoreka
32 OcHoBBI 10 1 IHOK
TEPMOJAVHAMUKH https://m.edsoo.ru/7f41bf7
2
A
FPeratHble Bubnuoreka
COCTOSIHUS LOK
3.3 | Bemectsa. 5 https://m.edsoo.ru/7f41bf7
®dazoBrIc 2
epexoabl B



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Htoro no paszneny 24
Paznen 4. 3JIEKTPOAMHAMUKA
bubnuoteka
HOK
4.1 | Onextpocraruka 10 . . https://m.edsoo.ru/7f41bf7
2
[TocTostHHBIN
. bubnuoteka
ANEKTPUUYECKUI LIOK
4.2 | Tox. Towu 5 12 . . https://m.edsoo.ru/7f41bf7
pa3IMYHBIX 5
cpenax B
Uroro no pazueny 22
Pe3epBHOE Bpems 2 1
OBILEE
KOJIMYECTBO
YACOBIIO 68 > 4
[TPOTPAMME
11-i kacc
KonuuecTBo yacos
No HaumenoBanue DNEeKTPOHHBIE
I /;1 pa3zienoB U TEM Kontp HpakT | (udpossie)
MIpOrpaMMbl cero | O1BHBIC HYICCKHE o0Opa3oBaTenbHbIE PECYPCHI
paboThI paboTsI

Paznen 1.3JIEKTPOAMHAMUKA

MarauTtHoe 1oJe.

bubmmorexa ®I'UC
«Mod mKona» —

1.1 | DnekTpoMarHuTHas 1 3
- ot 1 lesson.academy-
AV content.myschool.edu.ru/03/11
Hroro no pazneny 1
Paznen 2.KOJIEBAHM S 11 BOJIHBI
MexaHudeckue u Poccuiickas
2.1 | sneKTpOMarHUTHBIE 1 3JIEKTPOHHAS IIKOJIA —
KoJIeOaHusI resh.edu.ru/subject/28/11/
M
22 | snexrpovariminic ) Bumorexa LIOK
' P https://m.edsoo.ru/7f41bf72
BOJIHBI
23| Onnka 3 but6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

Hroro no pazneny



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Pazzen 3.0CHOBEI CITEITUAJIBHON TEOPUU OTHOCUTEJILHOCTH

3.1

OCHOBEI
crnenuaibHON
TEOPHUH
OTHOCUTEIBHOCTH

but6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

Hroro no pasneny

Pasnen 4 KBAHTOBAS OU3NKA

4.1

OJIEMEHTEI
KBAHTOBOU OIITUKHA

bubnunoreka LIOK

https://m.edsoo.ru/7f41bf72

4.2

CrpoeHue aToMa

but6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

4.3

ATOMHOE SApO

bubmnoreka IIOK

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

5

Paznen 5.9JIEMEHTBI ACTPOHOMUU 1 ACTPOOU3NKU

5.1

DNIeMEHThI
aCTPOHOMUU U
acTpou3uku

bubnuorexa [IOK

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Paznen

6.0bOBIIAIOIIEE IOBTOPEHUE

6.1

Oo6o061aromiee
MTOBTOPEHUE

bu6anoreka LIOK

https://m.edsoo.ru/7f41bf72

Hroro no pazneny

Pe3epBHOE BpeMms

OBILIEE
KOJIMYECTBO
YACOB I10
TTIPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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