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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 paspaboraHa 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 «O06 yTBepxkaeHuu (heaepaabHOTo
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO 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
OpraHU3aIH U OCYIIECTBIICHUSI 00pa30BaTENbHON IEATEIBHOCTH 10 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM IIPOrpaMMaM — 00pa3oBaTEIbHBIM IPOrpaMMaM HayalbHOTO OOIIEro,
OCHOBHOT'O O0IIIEro U CpeaHero oodmero o0pa3oBaHus»;

. KOHIICTIIIUH TIPETIoIaBaHusl yueOHoro npeamera « Du3uKay;

. 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 HOpPMaTUBHI U TPEOOBaHUS K 00ECIICUCHUIO
Oe3omacHOCTH U (WK) 6€3BPEIHOCTHU I YelloBeKa (haKTOPOB CPelbl OOUTAHUSA», YTBEPKIACHHBIX
MOCTAHOBJICHUEM IJIaBHOTO caHUTapHoro Bpada ot 28.01.2021 Ne 2;

. y4eOHOro IjIaHa OCHOBHOI'O OOLIEro 00pa30BaHus, YyTBEPKIEHHOTO
npukazoMm ['BOY mikona Ne 484 ot 01.09.2025 Ne 410-oy «YTBepxkaenrne OOII mo ®OOI»;
. 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 IIperoAaBaHus yueOHoro npeamera «dusukay» 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 HEOOXOTUMOCTh 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 U1l €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 U3k BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-
HAY4YHOH KapTHHBI MUpa 00ydarouuxcs, B GOpMUpOBaHME YMEHUI IPUMEHATh HAyYHBIN METOJ
IIO3HAHUS NP BBIIOJHEHUN MU y4EOHBIX HCCIIEIOBAHUN.

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
¢uznueckux 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 YKOJOTMUYECKUM MTPOoOieMaM 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 UCXO0/s 13 0COOEHHOCTEH 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 pa3AeioB. J{Js 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 MIPEIMETOB €CTECTBEHHO-HAYUYHOro KA. B kabunere Gpusnku
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 UHTEIJIEKTYaJIbHBIX 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 JI0Ka3aTEIbCTB;

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

JoctuxeHnue 3Tux Lesnei odecrneuynBaeTcs pelieHreM CIeIyIoMX 3a/1ad B poliecce
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 JIJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOMN
KU3HU;

. OCBOEHHE CIOCO00B PELICHHUS Pa3INYHBIX 33/1a4 C SIBHO 3aJJaHHON (pu3nueckoi
MOJIeJIbI0, 33/1a4, MOPAa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3/JaHle (PU3NUECKON MOJIENH,
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 Pe3ysbTaTa;



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

B cootBerctBuu ¢ TpeboBanusiMu ®I'OC COO yrinyOnéHHbIN ypOBEHb U3yUEeHHUS! Y1eOHOTO
npenmera «Du3rKa» Ha yPOBHE CPEAHEr0 00ILIero 00pa30BaHuUs BEIOHPACTCS 00YUarOIIUMUCS,
IUTAaHUPYIOLMMH ITPOIODKeHNE 00pa30BaHMs IO CIIENHATBHOCTAM (DU3HKO-TEXHHYECKOTO TPOQHIIS.

O6miee ynciio yacoB, PEKOMEHJOBaHHBIX AJIsl M3y4eHUsl prsnku (yriayOaeHHbIH ypoBeHb) — 340
gacoB: B 10 kimacce — 170 gacoB (5 gacoB B Hexeno), B 11 kmacce — 170 wacoB (5 9acoB B HEZETIO).

[pemnaraemslii B mporpamme 1o Gpu3uke nepeyeHs J1abOpPaTOPHBIX U MPAKTUUECKUX PAOOT SBIISETCS
PEKOMEH/IOBaHHBIM, YUUTEIb JICIACT BBIOOP MPOBEICHNUS Ta00OPATOPHBIX PaOOT U OIBITOB C y4ETOM
WHAWBHTyaTbHBIX OCOOEHHOCTEH 00yJaromnxcs.

B nporpamme o ¢pu3mke Kakaoro Kiacca npejjiaractcsi pe3eps BpeMEHH, OTBOAUMBII Ha
BapUaTUBHYIO YaCTh NPOTPaMMBI, COJEpIKaHHE KOTOPOH pOpMHUpYeTCsl yIaCTHUKaMHU 00pa30BaTeIbHOTO
nporiecca. JIrodas pabouas mporpamMMa J0DKHA TOTHOCTHIO BKJIFOUATh B ce0s COJIepyKaHUe TaHHOH
MPOTPaMMBI IO (PU3HKE.

Jlns peanuzanuu mporpaMMbl HCTIONB3YIOTCS Y4€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
[IPU pealin3aliyi UMEIOLINX FOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeNbHBIX IPOrpaMM
HAYaJIbHOTO O0ILEro, OCHOBHOTO OOIIEro, CPeHEro 00IIero 00pa3oBaHus OpraHU3aIusIMH,
OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO ACSITEIBHOCTD, TPpUKa3oM Munnpocsemienus ot 21.09.2022
No 858 (¢ uBMEHEHUAMH U TOTIOJIHEHUSIMHU )

. ®wusuka, 10 knace/ Mskumes I'.4., Byxosues b.b., Corckuii H.H. mox pemakiueit
[TapdentbeBoit H.A., Akiimonepnoe oomiectBo «M3aarensctBo "[Ipocsemenne»;

. ®usuka, 11 kmace/ Maxumes I'.J1., Byxosues b.b., YUapyrun B.M. nox pexaxiueit
[TapdentbeBoit H.A., Akunonepnoe obmectso «M3narensctBo "[Ipocsemienue"».

DeKTpoHHbIE 00pa30BaTeNbHbIE PECYPCHI, TOMYIEHHbIE K UCIIOJIb30BAaHHIO MTPH
peanu3ani UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTeIbHBIX POTPaMM
HA4aJIbHOr0 00ILIEro, OCHOBHOT'O O0ILIEro, CPEeHEr0 00IIero 00pa3oBaHus NPUKa30M
Munnpocsenienust ot 04.10.2023 Ne 738:

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

COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. Hay4Hnslii MeTO NO3HAHUSA NPUPOABI.

O®usnka — (QyHIaMeHTajlbHas Hayka o mpupoae. HaydHblii MeToN MO3HAHUS U METOIbI
UCCIeI0BaHus (PU3NYECKUX SIBICHUH.

OKCIIepUMEHT M TEOpHs B Ipoliecce MOo3HaHUs Npupojabl. HabmiogeHne u 3KCIepuMEHT B
¢dusuke.

CnocoObl u3MepeHus: (U3NYECKUX BEIMYMH (aHAJOroBble M LU(POBBIE HU3MEPUTEIbHBIC
npuOOpPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpermnocTu u3MepeHuil pu3nueckux BeIUYUH (a0COMIOTHAS U OTHOCUTEINIbHAS ).



MonenupoBanue (pU3UYECKUX SBICHUA M MPOLECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO
TBEPJIOE TEJO, UACAIbHAS KUJIKOCTh, UACAbHBIN ra3, TOUeuHbIN 3apsn). I'unoreza. duznueckuii
3aKOH, TPAHUIIBI €ro MpUMEeHUMOCTH. Pu3ndecKas TeopHsl.

Ponp u Mecto ¢usuku B (QOPMUPOBAHUU COBPEMEHHOW HAydyHOM KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEeIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuot, npaKmuKym.

W3mepeHue cuibl TOKa M HAMPSKEHUSI B LIETIM TOCTOSTHHOTO TOKA MPY MOMOIIM aHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3nakoMcTBO ¢ IudpoBoi naboparopueit mo ¢usuke. [Ipumepsl u3MepeHus QU3NYECKUX
BEJIMYUH IIPU MOMOIIN KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHHe. OTHOCUTEIHLHOCTh MEXaHUYECKOro IBMKeHUs. Cuctema oTcuéra.

[Tpsimast u oOpaTHas 3a1a9u MEXaHUKH.

Panunyc-BekTOop MarepuasbHOM TOYKH, €ro MPOEKIMM HAa OCH CHCTEMbl KOOPAMHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpelHssE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpEHHE
MaTepUaJIbHOM TOYKH, MX MPOEKIMH HA OCH CHUCTeMbl KoopauHatT. CloKeHHE TepeMenieHUuN u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE ABIKEHHE. 3aBUCUMOCTb KOOPIMHAT,
CKOPOCTH, YCKOPEHUS U MMYyTH MaTepUAIbHON TOYKU OT BPEMEHH U UX rpaduKu.

CBoOogHoe majeHue. Y CKOpeHHE CBOOOHOTO majieHus. JBrkeHue Temna, OpOIIeHHOTO MO/
YIJIOM K TOPU3OHTY. 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaIbHON TOYKH OT
BPEMEHH U UX rpaduKu.

KpuBonunelinoe npmxeHue. [[BukeHHe MaTrepualbHON TOYKM MO OKPYKHOCTU. YTIIOBas U
nuHenHas ckopocTh. llepuon um uacrota obOpamenus. LleHTpocTpemuTenbHOe (HOPMAIBHOE),
KacateJibHOE (TaHT€HIIMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepUATbHOM TOUKH.

TexHU4eCcKnEe yCTPOMCTBA U TEXHOJIOTHYECKHE MPOLIECCHI: COUAOMETp, ABUKEHUE CHAPSIOB,
[ENHbIe, IecTepEHYaThIe U peMEHHBIE TIepelaur, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mogenb cucTemMbl OTCUETA, UIUTFOCTPAINS KUHEMATHUYECKUX XapaKTEPUCTHK JIBUXKECHUS.

CriocoObI uccae10BaHus ABIKEHUN.

NnnrocTpanus npeieabHoro nepexoia 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanne MBIKEHHM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3Ayxe U B pa3pekKeHHOM MPOCTPAHCTRE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTy npu JBUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanue yriioBOi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEH, TPACKTOPUH, CKOPOCTEH IBHKEHHUS OJIHOTO U TOTO K€ Tella B Pa3HbIX
CHUCTEMax OTCUETa.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeot, npakmuxym.

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS] MTHOBEHHOM CKOPOCTH.

N3mepenne yCcKOpeHUs! MpU MPSMOJMHEHHOM PaBHOYCKOPEHHOM JBMDKCHHH M0 HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHHs cBOOOAHOTO TMajieHus (PEKOMEHIOBAHO HCIOJb30BaHUE HHU(PPOBOM
nabopaTopun).



N3yuyeHue NBUXKEHUS Teja, OPOIICHHOTO TOpU30HTAIbHO. [IpoBepka TUIOTE3Bl O HPAMOMA
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA U HAYAJIBHOM CKOPOCTBIO Tela.

N3yuenue ABMKEHUS Tea MO OKPYKHOCTH C IOCTOSHHOW 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TiepUoAa OOpalleHUss KOHUYECKOTO MAasiTHUKA OT €ro
apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiil 3akoH Hprorona. MHepuumanpHble cucteMbl OTCY€TA. [IpMHIUIT OTHOCUTENBHOCTH
[Nanunes. HeunepuuanbHble CUCTEMBI OTCUYETa (ONpeaeTIeHUE, IPUMEDPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu Cui.

Bropoii 3akoH HbroTOHA 11711 MaTEpUAIBHON TOYKHU.

Tperuii 3akoH HbI0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALlMOHHON U HHEPTHON MacCChlI.

Cuna TskecTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TAACHHUS OT BBICOTHI HAaj
MIOBEPXHOCThIO IUIAHEThl M OT reorpapuueckoid MHUPOTHL. JIBM)KEHHE HEOECHBIX Tel M MX
cnyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIerocs ¢ yCKOpeHHEM.

Cuwia Ttpenus. Cyxoe TpeHue. Cuna TpeHHS CKOJIBKEHHUS W CHJIa TPEHHS TOKOS.
Koadduuument tpenus. Cuia CONPOTHBIICHUS TPH JIBWKCHUW Tella B JKUAKOCTH WM rase, e
3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JIBUKEHHUS.

Hasnenue. 'unpocrarnueckoe nasinenue. Cuia Apxumena.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMYECKUE TMPOLECChl: MOMALIMIHHUKY, JBHUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habntoienue nBr>keHuUs Tell B MHEPLUATIbHBIX U HEMHEPIIUATIbHBIX CHCTEMAaX OTCUETA.

[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne nByx HWIMHAPOB WM INApOB pPa3HOM Macchl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAIbHON CUCTEMBbI OTCUETA.

CpaBHEHHME paBHOICUCTBYIOIIEH MPUIIOKEHHBIX K Ty CHJI C IPOU3BEICHUEM MAacChl Teja Ha
€ro YCKOPEHHE B MHEPLIUAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOIIUX B PE3YJIbTAaTe B3aUMOIEUCTBUS TEl.

N3MepeHne mace 1o B3auMOJICHCTBUIO.

HesecoMocTs.

Bec Tena npu yCKOpeHHOM NOABEME U Na/ICHUN.

[{leHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKkmuxym.

W3mepenue paBHOJCHCTBYIONIEH CHJI TPH IBMKEHUHU OpycKa 110 HaKJIOHHOM IIIOCKOCTH.

[IpoBepka TrHUMOTE3bl O HE3aBUCUMOCTH BpPEMEHHU JBHXKEHHsS Opycka IO HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSTHUE OT €r0 MacChl.

HccnenoBanne 3aBUCMMOCTH CHUJI YINPYIOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydeHne ABUKEHUS CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIErKuil OJI0K.

N3mepenne kodpduiMeHTa TPEeHUS MO BEJIMYMHE YIIOBOTO KOA(P(GUIMEHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue  ABMKEHHS Opycka IO  HAkKJIOHHOW IUIOCKOCTH C  IEPEMEHHBIM
K03 PUIMEeHTOM TpEHUS.

N3yuenue aBMKEHUS Irpy3a Ha BaJly C TPEHHUEM.

Tema 3. Cmamuxka meépoozo mena.



AbcomotHo TBEpAoe Teno. [locTtymaTenbHOe M BpallaTelbHOE ABMXKEHHE TBEPAOTO Tela.
MoMeHT cuiabl OTHOCUTENBHO Oocu BpamieHus. Ilneuo cumnbl. CrnokeHue cuil, NPUIIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HeycTo4InBOE, 6e3pa3InyHOe PaBHOBECHE.

TexHu4eckue yCTpOUCTBA U TEXHOJOTMYECKHE IIPOLIECCHI: KPOHIUTEWH, CTPOUTEbHBIN KPaH,
peléryarbie KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue yclIOBUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIErO OCh BPAIICHHUS.

KoHcTpyrpoBaHue KpOHIITEHHOB U pacdy€T CUJI YIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexanuke.

HMmnynsc MaTrepualbHOM TOYKHM, CUCTEMBlI MaTepHalbHBIX To4eK. L[eHTp Macc cucremsl
MaTepuaibHbIX TOYeK. TeopeMa 0 JBUKEHUH LIEHTPA Macc.

VMITynbC CHIIBI 1 U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTruBHOE BUKEHUE.

MoMeHT wummynbca MaTepuaabHOM TOYKU. [IpencraBneHue O COXpaHEHMM MOMEHTa
MMITYJIbCA B LICHTPAJIBHBIX MOJIAX.

Pabora cunpl Ha MaloM M Ha KOHEYHOM IMepemerneHuu. I 'paduueckoe mpeacraBieHue
paboThI CHITBIL.

MOIIHOCTE CHIIBI.

Kunernyeckass sHeprusi marepuajibHONM Touku. Teopema 00 HM3MEHEHMM KHHETUYECKOU
SHEPTUH MATEPUATILHON TOUYKH.

IloreHuuanpHple M HENOTEHLUMAIbHbIE CUibl. [loTeHuunanbHas sHeprusa. [loreHunmanpHas
SHEprus ymnpyro JnehopMHpPOBAaHHOM NpyxHHbI. [loTeHlManbHas SHEPrUst Teaa B OJHOPOTHOM
rpaBUTAMOHHOM moJie. [loTeHnmanbHas SHEprusl Tejla B TPAaBUTALIMOHHOM II0JIE OJHOPOJHOIO
nrapa (BHyTpH U BHe 11apa). Bropast kocMuyeckast CKopocTb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBs13b paOOThI HEMOTEHIUAIBHBIX CHUJI C U3MEHEHHEM MEXaHMUYECKOW SHEPTHH CHUCTEMBI TEll.
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymwm g uacaNbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA COXPAHEHUS
MEXaHUYECKON JHEPTUU.

TexHu4ecKkue yCTpONCTBA U TEXHOJIOTUYECKUE MPOLIECCHL: IBHKEHUE PAKET, BOJOMET, KONED,
NPYKUHHBIN MUCTOJIET, TUPOCKOI, (GUTYpHOE KaTaHHE Ha KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3mepeHrie MOITHOCTH CHJIBI.

H3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOoThI.

B3anMHuble nIpeBpallleHus] KUHETUYECKON U NOTCHIUAIbHOW SHEPrUil IIPU JEHCTBUM HA TEIIO
CHUJIBI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Ipyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKkmuKym.

W3mepenne umiryiabsca Tena o TOpMO3HOMY ITyTH.



W3mepenue cuiibl TATH, CKOPOCTH MOJEINHU 3JIEKTPOMOOHIIS M MOIIIHOCTH CHJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBLCOM CHJIBL.

HccenenoBanue coxpaHeHUsI UMITYJIbCA IIPY YIPYTOM B3aUMOJEHCTBUH.

W3mepeHre KNHETUYECKOM SHEPTUU Teja 0 TOPMO3HOMY ITyTH.

CpaBHEHHE H3MEHEHUS TOTCHIUAIBHOM YHEPTUU NPY>KUHBI C pabOTOM CHUIIBI TPEHHUSL.

Onpenenenne pabOThI CHIIBI TPEHUS TP IBUKECHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUuu.

OCHOBHBIE TIOJIOKEHHS MOJEKYJsIpHO-KMHeTH4ecko Teopun (MKT), wux omnbiTHOE
obocnoBanue. Juddysus. BpoyHoBckoe aBmwKeHHE. XapakTep IBM)KCHUS M B3aUMOJCHCTBUS
4acTHI] BeliecTBa. MoJenn CTpOEHUs ra3oB, KUIKOCTEH W TBEPABIX T€T U OOBSICHEHHE CBOWCTB
BellecTBa Ha OCHOBE 3TUX Mojeneld. Macca u pazmepsl Moiiekyd (atomoB). KonnyecTBo BelecTna.
[TocTostnHas ABoranapo.

TemoBoe paBHOBecue. TemmepaTypa M crnocoObl €€ usMmepenus. lllkama Ttemneparyp
enbcus.

Mopaenb uaeanbHOro ra3a B MOJEKYJIIPHO-KMHETUYECKOM TEOPUH: YACTHUIbI Ta3a JBUKYTCS
XA0THUYECKHU U HE B3aUMOJEHCTBYIOT JPYT C IPYTOM.

["a3oBbIe 3akoHBI. YpaBHeHue MenaeneeBa—Kimaneitpona. AGcontoTHas TeMiepatypa (1kana
temneparyp KenbBuna). 3akon JlampTona. M3ompoueccel B HI€aJbHOM TIa3€ C MOCTOSHHBIM
KOJIMUECTBOM BelmlecTBa. ['paduueckoe mpeacTaBieHHE H30IMPOLECCOB: H30TepMa, H30X0pa,
n3zobapa.

CBs13b MEX/1y /1aBJIEHUEM U CPEIHEN KMHETHUYECKOH 3HEpruei MmocTynaTelbHOIO TEIIOBOTO
JBUKEHHSI MOJIEKYJ UEAIbHOTO Ta3a (OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETHUUECKON TEOpHUH
WJICaJIbHOTO Ta3a).

CBs13b a0COIIOTHON TeMIepaTypbl TEPMOIUHAMUYECKON CUCTEMBI CO CpEeIHEH KUHETHYECKON
SHEprueil MocTynaTeIbHOTO TEMIOBOTO IBUKEHUS €€ YaCTHIL.

TexHuuyeckue ycTpoicTBa U TEXHOJIOTMUECKHE MTPOLIECCHl: TEPMOMETP, OapoMeTp, MOIy4YeHNE
HaHOMAaTEpHAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4aCTHUI] BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Buzaeopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JIBHXKEHUS.

Juddy3us KuaKocTen.

Mopens onbiTa [lITepHa.

[IpuTsxeHue MOJIEKyII.

Mopnenu KpUCTaJUIMYECKUX PEMIETOK.

Habmionenue u nccienoBaHue U30MPOIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmuKym.

HccnenoBanue mnpoliecca yCTaHOBJICHUS TEIJIOBOIO PaBHOBECHS IMPH TEIJIOOOMEHE MEXAY
ropsiuei U X0JIOAHOU BOJOM.

N3yueHne H30TEPMUYECKOr0 Tpolecca (PeKOMEHIOBAHO HCIOJIb30BaHHE LHU(POBOIL
nabopaTopun).

N3ydenune n30XopHOTo mnpouecca.

N3yuenne n306apHOro mnporecca.

ITpoBepka ypaBHEHUS COCTOSTHUSI.

Tema 2. Tepmoounamuka. Tennogvie mauiunol.



Tepmonnnamuueckas (T/l) cucrema. 3ajaHue BHEIIHMX YCIOBUH Ui TEPMOJMHAMUYECKON
cucteMbl. BHellHue U BHYTpeHHUE mapaMeTphl. [lapameTpbl TepMOIMHAMUYECKONW CHCTEMBI Kak
CpeIHME 3HAUEHUS BEJIMYMH, ONKCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe nHauano tepmoamHaMuku. CamMoNnpou3BOJbHAs pejakcalus TEPMOJIMHAMHYECKOU
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenb wuaeanpHOrO Tra3a B TEPMOJMHAMHKE — CHUCTEMa YypaBHEHUH: ypaBHEHHE
MenneneeBa—KianeiipoHa v BeIpaXKeHUE 111 BHYTPEHHEH SHEPruu. Y CIOBUSI MPUMEHUMOCTH 3TON
MOJICJIA: HMU3KAsl KOHIIEHTPALMS YaCTHLl, BBICOKHE TeMIlepaTypbl. BrlpakeHue sl BHYTpEHHEU
SHEPIHH OJHOATOMHOI'O UJ€AIbHOIO rasa.

KBasucrarnueckue 1 HECTaTUUECKHUE MPOIECCHI.

DOnemeHTapHas paboTa B TepMoOJIWHAMUKE. Beraucienue paboThl 1Mo rpaduky mporecca Ha
pV-nuarpamme.

Temnonepenaya kak crnocod U3MEHEHHsI BHYTPEHHEW SHEPTUU TEPMOAMHAMUYECKON CUCTEMBI
0e3 coBepiieHus padboThl. KOHBEKIINS, TETUIONPOBOIHOCTD, U3ITy4EHUE.

KonuyectBo TemioTel. TernmoéMKocTs Tena. Y nefnbHas U MOJISIpHask TeIJIOEMKOCTH BEIIECTBA.
YpaBHenue Maiiepa. YenbHas TeIioTa CropaHusi TOIUIMBA. Pacu€r KoimM4yecTBa TEIUIOTHI IPU
terutonepenave. [lonstue 06 aguadbaTHoM mpoiecce.

[lepBblii 3aKkOH TepMOAMHAMUKH. BHyTpeHHsAs sHeprus. KomndyecTBo TemioTsl U paboTa Kak
Mepbl U3MEHEHHUS BHYTPEHHEH SHEPTUU TEPMOIUHAMUYECKOU CHUCTEMBI.

BTtopoii 3aK0H TepMOJIMHAMUKH JJIs1 pABHOBECHBIX MPOLIECCOB: Ye€pe3 3a/laHHOE PABHOBECHOE
COCTOSTHUE TEPMOAMHAMHMYECKON CHCTEMBbl TMPOXOAUT EIWHCTBEHHas ajauadara. AOCOIIOTHAs
TeMIieparypa.

Btopoii 3akoH TepMOIMHAMHUKHK I HEPAaBHOBECHBIX IPOIIECCOB: HEBO3MOXKHO TMeEpeaTh
TEINIOTY OT Oojiee XOJOJHOro Tena K Oonee Harperomy Oe3 kommeHcaumu (Kmaysuyc).
HeoOpaTuMocTh MpUPOTHBIX TPOIECCOB.

[TpuHMne! AeiicTBrs TennoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKUE AaCIEKThl HMCIOJb30BaHUS TEIUIOBBIX JBHUrareieil. TemnoBoe 3arps3HeHUe
OKPYXKarOILEH Cpebl.

TexHu4YecKkne yCTpONMCTBA M TEXHOJOTHYECKHE IMPOIECChl: XOJIOAMIBHUK, KOHIUIIMOHED,
IU3ENIbHBIA W KapOIOpaTOpHBIA JBUTATENM, IMapoBas TypOWHA, TMOJMYYEHUE CBEPXHU3KHUX
TEeMIIepaTyp, YTHIH3ALUs «TEIUIOBBIX» OTXO0JIOB C UCIIOJIb30BAHUEM TEIJIOBOTO HACOCA, YTHUIIM3aLUs
OMOOpPraHNYECKOT0 TOILTUBA /ISl BEIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

N3menenune TemmepaTypsl Ipu auadaTHIeCKOM PaCIIupPEHUH.

BosaymiHoe orauso.

CpaBHeHHE YIENbHBIX TEMIOEMKOCTEH BEIIECTB.

Cnioco0ObI U3MEHEHUsT BHYTPEHHEHN YHEPTHUH.

HccnenoBanue aguabaTHOTo mpoiiecca.

KoMmnbroTepHble MOJENH TETIOBBIX JIBUTATENEH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeot, npakmuxym.

N3mepenne yaenbHOU TeMT0EMKOCTH.

WccnenoBanue nmporiecca OCTHIBAHMS BEIIECTBA.

HccnenoBanue aqnabaTHOTO mporiecca.

N3yueHue B3aMMOCBSA3U SHEPTUM MEXMOJEKYISPHOTO B3aUMOJECUCTBUS U TEMIIEPATYpPbI
KHUIICHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoewvie nepexoobwi.



[TapooOpa3zoBanue u KoHaeHcanus. VcmapeHune W KuUIeHHe. YJenbHass TerwioTa
napooOpa3zoBaHMUA.

Hacepiiennsle u HeHachllleHHbIE napbl. KauecTBeHHas 3aBUCUMOCTh IUNIOTHOCTH U JaBJICHHUS
HACBIIIEHHOTO Iapa OT TeMIepaTyphbl, WX HE3aBUCUMOCTh OT OOBEMA HACBHIINIEHHOTO TMapa.
3aBUCUMOCTh TEMIIEpPATyphl KUTICHUS OT AABJICHUS B KUIKOCTH.

BrnaxnocTh Bo3yxa. AGCOMIOTHAS U OTHOCHTEIBHAS BIIAXKHOCTb.

TBépnoe teno. Kpucramnuyeckue u amopdHbie Tena. AHHU30TPOIHUS CBOWCTB KPUCTAILIOB.
[InaBnenue u kpuctauMzanus. Y aelnbHas TerioTa miasienus. CyonuMarnus.

Hedbopmaruu TBEpAoro Tena. Pactsokenwe m cokarme. Casur. Monyne FOnra. Ilpemen
ynpyrux aedopmaruii.

TemioBoe pacHmpeHue KUAKOCTEH W TBEPABIX Tel, 00BEMHOE M JTUHEHHOE pacIIupeHHE.
AHTapMOHHM3M TEIUIOBBIX KOJIEOaHUI YacTHI] BEIlleCTBA KaK MPUYMHA TEIUIOBOTO PACHIMPEHHUS Tel
(Ha KaUECTBEHHOM YpPOBHE).

[TpeoOpazoBanue YHEPTHH B (PA30BBIX MEPEXOax.

YpaBHeHHE TEIUIOBOTO OallaHca.

[ToBepxHocTHOEe HaTspkeHHe. Koad(uimeHT MOBEpXHOCTHOrO HaTsbKeHus. KanuispHbie
ABJEHUs. [aBieHune 1o UCKPUBIEHHOM TOBEPXHOCTHIO xKuaKocTH. Dopmyia Jlamnmaca.

TexHu4ecKkne yCTpoicTBa U TEXHOJOTUUECKHUE MPOIECCHI: KUJIKHUE KPUCTAIIBI, COBPEMEHHbIE
MaTepHuabl.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIILIEHHBIX ITAPOB.

Kunenne. Kunenue npu nOHWKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHl ¢ MBUIBHBIMH TJIEHKAMHU.

CwmauuBaHme.

Kanwnsipasie sBieHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIKHOCTH.

UccnenoBanue HarpeBaHus v IJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bune! nedopmanuii.

HaGnronenue mManbix qegopmanuii.

Yuenuueckuii sxkcnepumenm, nabopamopusvie pabomot, npaKmuKym.

N3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEM.

N3mepenne yaenbHON TEMIOTHI IIJIaBIEHUS JIbJA.

N3yueHue CBONCTB HACBHIIICHHBIX ApOB.

W3mepeHne abCOMOTHOM BIaXKHOCTH BO3yXa M OI[EHKA MAacChl TApOB B TIOMEIICHHH.

N3mepenne ko3 duiineHTa moBepXHOCTHOTO HATHKEHUS.

N3mepenne moayia FOnra.

HccnenoBanue 3aBUCUMOCTH JeGopMaIlii PEe3MHOBOTO O0Opas3lia OT MPHIOKEHHOW K HEMY
CHUJIBL.

Pasznea 4. JiekTpoauHaMuKa.

Tema 1. Dnexmpuueckoe none.

OnekTpu3anusi Tel U e€ MPOSBICHUs. DIJIEKTpUUECKHil 3apsan. JIBa BHAa 3JIEKTPUUYECKHUX
3apsn0oB. [IpoOBOHUKH, TUAIIEKTPUKU U MOIYIPOBOJAHUKHU. DJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
3aKOH COXpaHEHUs NEKTPUUECKOT0 3apsa.

B3anmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero nefictBre Ha 3J€KTpUYECKUe 3apsibl.



HanpsokéaHocts  anexkTpuueckoro mois. [IpoGHblit  3apsin.  JluHuM — HanpspkEHHOCTH
ANIEKTpUYECKOro nosist. OQHOPOIHOE IINEKTPUUYECKOE TTOJIE.

[loTeHIMaNbHOCTh 3IEKTPOCTATUYECKOr0 IOJIs. Pa3HOCTh NOTEHIMAIOB M HAINpPSKEHUE.
[ToTeHumanpHas 3Heprus 3apsaa B 3JIEKTpocTaTUYeCKOM moje. [loTeHnuman 31eKkTpocTaTuuecKoro
noJisl. CBs3b HANPSYKEHHOCTU TOJISI M PA3HOCTU MOTEHIUAIOB JUISl AJIEKTPOCTATUYECKOT0 MO (KaK
OJIHOPOAHOTI0, TAK U HEOJHOPOAHOIO).

[IpuHIUI Cynepro3uIK JEKTPUYECKHUX MTOJIEH.

[Tone Toueunoro 3apsima. [lome paBHOMepHO 3apspkeHHOM cdeprl. [lone paBHOMEpHO
3apsokeHHOro 1o oO0bémy mapa. [lone paBHOMEpHO 3apsHKEHHONW OECKOHEYHOM IJIOCKOCTH.
KapruHbl mMHUN HANPS’)KEHHOCTU ATUX I1OJIEH U SKBUIIOTEHIMATIBHBIX ITOBEPXHOCTEH.

IIpOoBOHUKY B AJIEKTPOCTATUYECKOM IT0JIE. Y CJIOBUE PABHOBECUS 3aPsAI0B.

JIM3NeKTpUKHY B 3JIEKTPOCTATHYECKOM I0JI€. J(M3neKkTpudeckas NpoOHUIaeMOCTh BEIIECTBA.

KonneHcarop. D11eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh INIOCKOIO KOHAEHCATOPa.

[TapannensHOE COCIMHEHUE KOH/JICHCAaTOPOB. [TocnenoBarensHOE COCIIMHEHHE
KOH/JIEHCAaTOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBUKeHUE 3apsyKEeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHu4yeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIIEHHUE AJIEKTPONPUOOPOB, KOHJEHCATOPHI, reHeparop Ban ne
I'paada.

Hemoncmpayuu.

VYCeTpoCTBO M MPUHLAI JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3ap’KEHHBIX IIaPUKOB.

DIEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpoctaTuueckoro reueparopa (Ban ae 'paada).

IIpOBOTHHUKY B JIEKTPUYECKOM II0JIE.

DNIeKTpOCTaTUYECKas 3alIHTa.

YCTpOoKCTBO U AEMCTBUE KOHAECHCATOPA ITOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTD JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAAN IJIACTHH, PACCTOSHHUS
MEXIY HUMH U TUIJIEKTPUIECKON IPOHNIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHJEHCaTopa.

3apsiaka ¥ pa3psiKka KOHAEHCAaTOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

OneHka cuI B3auMOJECICTBUSA 3apsKEHHBIX TEll.

Habmroienue npeBpallieHns SHEpruM 3apsHyKEHHOrO0 KOHIEHCATOpa B DHEPIHI0 M3ITY4EHHUS
CBETOAMO/IA.

W3yuyenue npoTekaHus TOKa B LENH, COAEPKALICH KOHACHCATOP.

Pacnipenenenre pa3HOCTH MOTCHIIMAJIOB (HAMPSDKEHUSI) TIPH TTOCIIEIOBATEILHOM COCTUHEHUN
KOH/JIEHCAaTOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuna Toka. [TocTosHHBIN TOK.

VYcenoBuss  CyIIECTBOBAHMSI  IOCTOSIHHOTO — DJIGKTPUYECKOro ToKa. VcTouHmkm  Toka.
Hanpsoxenne U u D/1C é.

3akon OMa JJis yyacTKa LEeMH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTb COIMPOTHBIEHUS OAHOPOJHOIO IPOBOJHUKA
OT €ro JJIMHBI U IUIOIIA/IA [TONIEPEYHOI0 CEYEHUs. Y AENbHOE COIPOTHUBIICHUE BEILIECTBA.



[TocnenoBarenbHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHE NPOBOAHUKOB. Pacuér
pa3BETBIEHHBIX AMeKTprueckux nenei. [Ipasuina Kupxroda.

PaboTa snekrpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOIHOCTB 31EKTPUYECKOro ToKa. TemioBas MOUTHOCTb, BbIJIEIsI€EMast HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONMPOTHUBIICHUE UCTOYHHKA TOKA. 3aKoH OMma /i MOJHOU (3aMKHYTOM)
ANEKTPUYECKOM LenH. MOIHOCTh UICTOYHUKA TOKa. KOpoTKOe 3aMbIKaHUE.

KoHzeHcaTop B Lienu MoCTOSIHHOTO TOKa.

TexHu4ecknue yCTpONUCTBAa U TEXHOJIOIMYECKUE MPOLIECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
CYETUHK JIEKTPUUECKOUN SHEPIHH.

Hemoncmpayuu.

N3mepennie cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanue 3aBUCHUMOCTHM  CWJIBIL TOKa OT HAOpsDKEHUS U1 PE3UCTOpA, JIaMIIbl
HaKaJIUBaHUs U CBETOIUOJA.

3aBUCUMOCTh  COINPOTHBJICHUS I[MJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAAN
MONEPEUHOT0 CEYCHUS U MaTepHuaa.

HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA OT COIPOTUBIIEHUS ITPU IOCTOSSHHOM HaIPSIKEHUU.

[Ipsmoe usmepenue DJIC. KopoTkoe 3amblKaHUE TrajibBaHUYECKOTO 3JEMEHTa U OLIEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0b1 coennHeHHsI ICTOYHUKOB ToKa, DJIC GaTapeii.

HccnenoBanue pazHOCTH NOTEHIMAIOB MEXK]Y IOJIFOCAMU MCTOYHHMKA TOKA OT CHJIbI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue CMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS 1JIs JIaMITbl HAKAJIUBAHUS.

VYBenuuenue npeena u3MepeHust amrnepMmerpa (BoJIbTMETPA).

N3mepenne DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucumoctu J/[C rajbBaHUYECKOTO 3JIEMEHTAa OT BPEMEHH NPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pazHOCTH MOTEHIIMAIOB MEX]Yy TOJIFOCAMH MCTOYHHMKA TOKA OT CHJIBI TOKA B
TN,

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MUCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

DneKTpuyecKasi MPOBOJAUMOCTD Pa3IUYHBIX BEIIECTB. DJICKTPOHHAS MPOBOANUMOCTH TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COMIPOTHUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DNIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIE€KTPOHHBIX MTYYKOB.

[TomympoBonuuku. CoOCTBEHHAs U MPUMECHASI IPOBOAUMOCTH TOTYIPOBOTHUKOB. CBOWCTBA
p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B JJIEKTPOJIUTAX. OJEKTPOJUTUYECKAs JUCCOLMALUS. OJIEKTPOJIU3.
3akonsl dapajes A 3AEKTPOIIN3a.

DNEeKTpUUYECKHUI TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3ps. Paznuunbie
THUIBI CAMOCTOSITENBHOTO pazpsaa. Monnus. [1nazma.

TexHu4yeckne yCTpOWCTBA W MPAKTHUYECKOE TNPHUMEHEHHE: Ta3opaspsaHble  JIaMIIbI,
DIIEKTPOHHO-JIy4eBast TPYOKa, MOIYMPOBOIHUKOBBIE MPUOOPHI: TUOJ, TPAH3UCTOP, (OTOAUOM,
CBETOJINO/I, TalTbBaHUKA, pPaQUHUPOBAHIE METH, BHITIABKA ATFOMHIHIS, SJICKTPOHHAS MHUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.



3akoHbI 3nekTpoaun3a Dapazes.

HckpoBo# pasps ¥ IPOBOAMMOCTb BO3AYXa.

CpaBHeHHME IPOBOJUMOCTH METAJIJIOB U MOJYIIPOBOJHUKOB.

OaHOCTOPOHHSS TPOBOAMMOCTD AUO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeul, npakmuxym.

Hab6monenue anexrpoinusa.

N3mepenue 3apsaa OJHOBAJIEHTHOIO HOHA.

HccenenoBanue 3aBUCUMOCTH COITPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHL.

CHsTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU JUOJA.

Du3nyecKuil NPaAKTUKYM.

Crioco0b1 m3MepeHust (PU3MUECKUX BEIMYHH C WCIOJIBb30BAHUEM AHAIOTOBBIX M LU(PPOBBIX
U3MEPUTENIbHBIX MPUOOPOB W  KOMIIBIOTEPHBIX JATYUKOBBIX cHUCTeM. AOCONIOTHBIE U
OTHOCHUTEIIbHBIE MMOTPEIIHOCTH U3MEpEeHUH (pu3nueckux BenndrH. OLeHKa IpaHull MOrPeuIHOCTEH.

[TpoBeneHNEe KOCBEHHBIX M3MEPCHHM, UCCIICOBAHUIA 3aBUCHUMOCTEH (DM3MUSCKUX BEIHYUH,
NpOBEpKa NPEAIOKEHHBIX TUMOTe3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMATHYECKHUX pas3zesax
«YYeHNYECKH SKCTIEPUMEHT, 1a00paTOpHbIE paOOThI, TPAKTUKYM).

Me:xnpeaMeTHbIe CBSI3H.

Me:xknpeameTHbie CBSI3U

N3zyuenne kypca ¢usuku 6a30Boro ypoBHs B 10-M Ki1acce OCYIIECTBISIETCS C yI€TOM
COJIepKATEIbHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpapuu
Y TEXHOJIOTHH.

MexnpenMeTHbIe TOHATHUS, CBA3aHHBIE C U3YYEHUEM METO0B HAyYHOTO NTO3HAHUS:
SBIICHUE, HAYYHBII (QakT, runoresa, pusndeckas BeTUYHHA, 3aKOH, TEOPHsl, HA0II0IeHuE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Maremartuka: peleHre CUCTEMbl ypaBHEHUH, JIMHEWHas QyHKIIU, Tapadoia, rurnepoona,
UX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIINU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIUN HA OCH KOOPJIMHAT,
CJI0KEHHE BEKTOPOB.

Bbuonorus: Mmexannyeckoe IBUKEHUE B )KUBOM mpupoje, 1uddy3us, ocMoc, Term1000MeH
KHUBBIX OpPraHU3MOB (BH/IbI TETIJIONEPEauH, TEIUIOBOE PABHOBECHE), HIIEKTPUUECKHUE SIBJICHUS B
JKUBOU IIPUPOLE.

XUMHS: JUCKPETHOE CTPOCHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJIIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX T, JKUIKOCTEH U Ia30B, IEKTPUUECKUE CBOWCTBA
METAJIJIOB, ANEKTPOIIUTUYECKAS TUCCOLMAIINSI, TalIbBAHUKA.

['eorpadusi: BmaxxHOCTh BO3TyXa, BETPBI, 0apOMETpP, TEPMOMETP.

TexHonorus: npeoOpa3zoBaHKe JBUKEHHUM C UCTIOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUSI B
TEeXHHKE, MOAMNITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAaHEHHS UMITyJIbca B TEXHUKE (pakera,
BOJIOMET H JIp.), IBUTATENIb BHYTPEHHETO CrOpaHus, MapoBas TypOuHa, ObITOBOI XOJOMIBHUK,
KOHJUIIMOHED, TEXHOJIOTUHU MTOJIy4YEHUSI COBPEMEHHBIX MaTEPUAOB, B TOM YHCIIE HAHOMATEPHUAJIOB,
¥ HAHOTEXHOJIOTUH, SJIEKTPOCTaTHYEeCKast 3alIUTa, 3a3eMJICHHE DIIEKTPONPHOOPOB, KCEPOKC,
CTPYWHBIN IPUHTEP, dJEKTPOHArpEeBaTeNbHbIE PUOOPHI, HIEKTPOOCBETUTENBHBIE TPUOOPHI,
raJibBaHHKa.

11-ii kaace

Pa3zgea 4. diekTpoauHaMuKa

Tema 3. MaruuTHOe moJie. JJIeKTPOMATHUTHAS MHAYKIMS



ITocrosiHHBIE MAarHUTHI. B3auMoaencTBue MOCTOSHHBIX MATHUTOB. MarHuTHOE MoJe.
Bekrop marHuTHOM MHAYKUUU. [IpMHIMI CylIeprO3ULIIMY MATHUTHBIX MOJIeH. JIMNHUY MarHUTHOU
uHayknuu. Kaptuna aiMHui MarHUTHOW MHYKIIUH TOJISI IOCTOSTHHBIX MarHUTOB.

MarauTHo€e noJie MPOBOJIHHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIUH MAarHUTHOTO MOJIA
JUTMHHOTO TPSIMOTO MPOBOAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKH C TOKOM. OmBIT
Opcrena. BzaumopaencTBue mpoBOJHUKOB C TOKOM.

Cwia AMniepa, ee MOJlyJIb U HallPaBIICHHE.

Cuna JlopeHiia, ee MOyJIb U HanpasiieHue. J|BUkeHUE 3apsHKeHHON YacTULIbI B
OJIHOPOJAHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBrieHne ANEKTPOMArHUTHOM UHAYKIUU. [I0TOK BEKTOpa MarHUTHON MHIYKIUU.
DIEKTPOABUKYILAS CUJIA UHAYKIIUU. 3aKOH 3JIeKTpOMaruHuTHo unjaykuuu dapazes.

BuxpeBoe anexTpuueckoe moje. IIeKTPOABHKYIIAs CHUIa UHIYKIUUA B IPOBOJAHUKE,
JIBKYILIEMCS ITOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM MOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBlI€HHE CAMOMHIYKLIMH. DIEKTPOIBHKYIIAs CUJIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJIsl KaTYHIIKU C TOKOM.

DJIEKTPOMAarHuTHOE IOJI€.

TexHu4ecKkre yCTpoicTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOCTOSIHHBIE MarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN HIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIEYb.

JemMoHcTpanuu

. OmnbIT OpcTena.

. OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MAarHUTHBIM I1OJIEM.

. JIMHUY MHIYKIIMY MarHUTHOTO MOJIS.

. B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

. Cuna Amnepa.

. HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

. SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

. IIpaBuno Jlenna.

. 3aBUCUMOCTbD 3JIEKTPOJIBUKYIIEH CUIIbI HHIYKIIMH OT CKOPOCTH U3MEHEHUS
MarHMTHOT'O TIOTOKA.

. SIBieHME CAMOMHIYKIIUH.

VYyeHn4eckuil HKCIIepUMEHT, J1abopaTOpHbIE pabOThI

. W3y4yeHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

. HccnenoBanue JeNCTBUS OCTOSIHHOTO MarHUTa HAa paMKy C TOKOM.

. HccnenoBanue sBJI€HUS 2IEKTPOMArHUTHOW MHAYKIIMH.

Paszgea S. Kosiebanusi 1 BOJIHBI

Tema 1. MexaHn4yecKkue M 3J1eKTPOMATHUTHbIE KOJIeOaHUsA

Koneb6arenbnas cuctema. CBOOOIHBIE MEXaHUYECKHE KoJieOaHus. ['apMoHnYecKre
konebanus. [lepuon, yacrora, ammunryna u ¢aza konebanuit. [[py>KMHHBIN MasSTHHK.
MaremaTnueckuii MasiTHUK. Y paBHEHHE TApMOHMUYECKUX KoneOanuii. [IpeBpaliienre sHepruu mpu
TapMOHHYECKHUX KOJICOaHUSIX.

Konebatenbuprit KoHTYp. CBOOOIHBIE AIEKTPOMArHUTHBIEC KOJIEOaHUs B UI€aIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MKy MEXaHUYECKUMHU U 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHUH B UACATHBHOM KOJIeOATEIIbHOM
KOHTYDE.



[IpencraBieHue o 3aTyxamuX KonedaHuax. BoIHy X IeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pe3onanc. BeiHyXa€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHUS.

ITepemennsblil Tok. CHHYCOUAANBHBIN TepeMEHHBIN TOK. MOIIHOCTD IEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IponsBoacTso, nepenaya u noTpedIeHne IEKTPUIECKON SJHEPrUH.
DKOJIOTUYECKUE PUCKU IIPH ITPOU3BOJCTBE 3JIeKTposHepruu. KynpTypa ucnonbs3zoBaHus
JJIEKTPO’HEPI MU B IIOBCEAHEBHON XKU3HU.

TexHHYECKHE YCTPOMCTBA U IPAKTUYECKOE IPUMEHEHHE: MIEKTPUIECKUH 3BOHOK,
TEHEPATOp IEPEMEHHOI0 TOKA, JINHUU JJIEKTPOIIEPEIayH.

JleMoHCTpanuu

. HccnenoBanue nmapamMeTpoB KoJIeOaTeIbHOM CUCTEMBI (TIPY>KUHHBIN HITH
MaTEeMaTUYECKUIN MasiTHUK).

. HabGmronenue 3aryxaromux KojgeOaHuid.

. HccnenoBaHue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

. Habmroenue pesonanca.

. CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

. OcuumorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUS OT BPEMEHHU ) AJIs

AJIEKTPOMATrHUTHBIX KOJICOAHUM.

. Pe3onanc npu nocienoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH M KOHJEHCATOPA.

. Moenb TUHAM 3JIEKTPONEPEIAYUH.

Y4yeHNYECKUI SKCIIEPUMEHT, JJaO0OpaTOPHBIE PaOOTHI

. HccnenoBanne 3aBUCIMOCTH TIEpHUOa MaJbIX KOJIeOaHUi Ipy3a Ha HUTH OT JJIUHBI
HUTH U MaCChI Tpy3a.

. Hccnenoanue nepeMeHHOro TOKa B LENH U3 MOCIEA0BATEIBHO COCTUHEHHBIX
KOHJICHCATOpa, KaTYIIKA U pE3UCTOpa.

Tema 2. Mexannueckue v 3J1eKTPOMATHUTHbIE BOJIHbBI

Mexanuueckue BOJHBI, yCIoBHs pactipocTpanenus. [lepuoa. CKOpocTh paciipocTpaHEeHUs U
JHa BOJIHEL. [lonepeunsie u nmpoaosasHbie BoJHbL. MHTepdepenius u nudpakiums MeXaHuIeCKUX
BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYE€HHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BektopoB E, B, V B anekrpomarauTHoi BosiHe. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, peoMIieHue, moysgpusanus, rudpakuus, uaTepdepenimsa. CKopocTh
AJEKTPOMATrHUTHBIX BOJIH.

[IIxana 3neKTpOMAarHUTHBIX BOJIH. [[pMEHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHIIMIIBI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuueckre yCTpoMCTBA U MPAKTUYECKOE TPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIBTPa3BYyKOBAsl AMArHOCTUKA B TEXHUKE U MEIULIMHE, pajap, paaIuoONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

JeMoHcTpanuu

. OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOIOTBHBIX BOJIH.

. Konebmromieecst Te10 Kak HCTOYHUK 3BYKA.



(] Ha6JIIOI[eHI/Ie OTpAXXCHUSA U MPCIIOMJICHUS MCXaHUYCCKHUX BOJIH.

. Habmonenue narepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

. 3BYKOBOM pE30HAHC.

. Habmronenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0H U 4acTOTON
KoJIeOaHu.

. HccnenoBanue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEJIOMIICHHE,

noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. OnrTuka

I'eomerpuueckas ontuka. [IpsMonanHeliHOe pacipoCTpaHEeHUE CBETa B OJTHOPOIHOM CpeJie.
JIyud cBera. ToOYEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OTpakeHus cBera. [locTpoeHne n300pakeHuil B III0CKOM
3epKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOITIOTHBIN MOKa3aTelb
npesnomienus. [lonHnoe BHyTpeHHee oTpaxenue. [IpenenapHplil yroi moJIHOrO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHblil cocTaB 6enoro csera. L[ser.

Cobuparoiue u paccenBaromue JUH3bL. ToHkas muH3a. @OKYCHOE PACcCTOSTHUE U
ONTHYECKas CUJIa TOHKOU JuH3bL. [TocTpoeHne nzodpaxenuii B coOUparoninx U paccenBarOIUX
nuH3ax. PopMyIIa TOHKOM JIMH3bI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. MaTepdepennus cBeta. KorepeHTHbIC HCTOUHUKH. Y CIIOBUS
HaAOJI0/IEHUSI MAKCHMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM KapTUHE OT ABYX CHH(]A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpaxius ceeta. AudpakironHas penieTka. Y cJIoBre HaOII0IeHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJIECHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHE: OUKH, JIyma, ¢poToamnmnapar,
MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs pelIeTKa,

MOJISIPOUI.

JeMoHcTpanmun

. [IpsiMonuHetHOE pacipoCTpaHEHUE, OTPAKEHUE U TIPEJIOMIIEHUE CBETA.
OnTuueckue MpuodopsI.

. ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

. HccnenoBanre CBONCTB N300pakeHU B JTHH3AX.

. Mopenum MUKpPOCKOIIa, TeIECKomna.

. Hab6nronenue natepdepeHiium ceera.

. Hab6nronenue nqudpakuuu cBera.

o Hab6nronenue aucnepcun cBera.

. [TonydyeHue cnekTpa ¢ HOMOUIBIO MPU3MBIL.

. [Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIeTKH.

. Habnronenue nonsipu3aiuu cBeTa.

Y4eHnuecKkuil SKCIIePUMEHT, JIa00paTOpHBIE PabOTHI

. W3mepenue nokaszaresns IpeaoMIICHUS CTEKIIa.

. HccnenoBanue CBOMCTB N300payKCHUM B JIMH3aX.

. HabGnronenue aucnepcun cBera.



Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPHH OTHOCHTEJILHOCTH

I'paHHLIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKU. [1oCcTynaTel criennanbHON TEOPUU
OTHOCUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJIsl CKOPOCTH CBETA B BaKyyMe€, IPUHIIUII
OTHOCHUTEJIBHOCTH DWHIITENHA.

OTHOCHTEIBHOCTD OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTHBI.

OHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHILIBL.

CBs13bp MacChl € SHEPTUEH U UMITYJIbCOM PEIATUBUCTCKOM YaCTULbI. DHEPrUs MOKOS.

Pazgen 7. KBanroBas ¢pusuka

Tema 1. D1eMeHTHI KBAHTOBOH ONTHKH

®otonbl. Popmyna [lnanka cBsi3u 3HEprun (POTOHA € €ro YaCTOTON. DHEPTHUS U UMITYJIbC
doroHa.

OtkpeiTue u uccnenoBanue porodddexra. Onwitel A. I'. CroseroBa. 3aKOHBI
doroaddexra. YpasHenune DitHmreitHa 1 pororddexra. «KpacHas rpanunay porodddexra.

Hasnenue cBera. OnbiTel [1.H. JIeOGenena.

XHMHYECKOE JEHCTBUE CBETA.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOrIeMeHT, GOTOIaTUHK,
COJIHEeYHast 6aTapest, CBeTOAHO/.

JemMoHcTpanuu

. Doto3d ekt Ha YCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.
. HccnenoBanue 3ak0HOB BHEIIHETo GoTodddexra.

. Cseroauo.

. Conneunas Oatapes.

Tema 2. Ctpoenue atoma

Mozens aroma Tomcona. OnbiThl Pe3epdopaa no paccestuuio o -uactuil. [lnanerapHas
mojens atroma. [Toctynarsl bopa. M3nydyenue u nornomenue GpoToHOB IpH Nepexoje aToma ¢
OJIHOTO YPOBHSI dHEpruu Ha Jpyroi. Bussl cnektpoB. CrieKTp ypoBHEH SHEPruu aToMa BO0pOa.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JIyuYEHUE.

TexHu4eckue ycTpoicTBa U NPaKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHbIN aHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

JeMoHcTpanumn

. Monens onsita Pezepdopaa.

. Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

. Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.
. Jlazep.

YyeHnueckuil SKCIIEpUMEHT, J1abopaTOpHbIE PabOTHI

. Hab6nronenue nuHEHYaToro crekrpa.

Tema 3. AToMHOe PO

OKCHEpUMEHTHI, JOKA3bIBAIOIINE CII0KHOCTh CTPOEHHUS s/ipa. OTKPBITUE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no onpeaeneHno cocraBa paauoakTUBHOTO u3mydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HelTpoHa. Hykionnas moaens siapa ['eiizenOepra—lBanenko. 3apsn
saapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacniaz. DIeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacmas. ['amma-u3inydenue. 3aKkoH
pazroaKTUBHOIO pacnaja.



DHeprus cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peakuuu. [lenenue u CUHTES sSIED.

SAnepusiii peaktop. TepmosinepHsbiii cuntes. [Ipo0neMsl 1 TEPCIIEKTUBHI SIEPHOM
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULBI. OTKPBITHE TO3UTPOHA.

Mertonbl HaOMIOEHHUS U PETUCTPALIMH FIEMEHTAPHBIX YaCTHUL.

dyHnaMeHTanbHbIE B3auMoecTBUSA. EqMHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHHUYECKHE YCTPOMCTBA U PAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi bomoOa.

JleMoHCTpanuu

. CueTurK MOHU3HUPYIOLIUX YACTHII.

Y4eHn4eckuil SKCIIepUMEHT, JabopaTopHbIe pabOThI

. HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

Oransl pa3BUTHA acTpoHOMHUH. [IpuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bup 3Be3anoro neba. Co3Besaus, spKue 3Be3/bl, IUTAHETHI, UX BUIAUMOE JABH)KEHHE.

Conneunas cucrema.

Connue. Conneunas aktTuBHOCTb. McTounuk sneprun CosHila U 38e37. 3B€3/1bl, UX
OCHOBHBIE XapaKTEpUCTHKU. J{narpaMmMa «CIeKTpabHbIN KIacc — CBETUMOCTbY». 3BE3/bl INIABHOM
[OCJIEI0BATENbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) JUIsl 3B€3/] TJIaBHOM
nociyea0BarenbHOCTU. BHyTpeHHee cTpoenue 38e3/1. COBpeMEHHBIE NPEACTABIECHUS O
IIPOUCXOXKACHNN U 3Boronuu CoslHIA U 3B€3]1. DTalbl KU3HU 3BE31.

Mneunsiii [1yts — Hama ["anaktuka. [lonoxenue n auxenue Connna B ['anaktuke. Tunsl
raJlakTUK. PannoranakTuky v kBa3apel. YepHbIe ABIPHI B SAPaX FalaKTHK.

Bcenennas. Pacinpenne Beenennoit. 3akon Xa66ia. Pa3beranue ranakruk. Teopus
bonsioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemiennsie mpo6iieMbl aCTPOHOMUH.

Yyenunueckue HaOIOIEHUS

HaOGnroneHust HEBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHHH
JUIsL OTIpEIeNIeHNs TTOJI0KEeHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3AMS
CeBepHOro nomymapus 1 sipkue 3Be3/5bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp ¢usnky u acTpOHOMUHY B SKOHOMUYECKON, TEXHOJIOTUYECKOMN, COIIMAIbHON U
ATUYECKOH cepax esaTeIbHOCTH YeJI0BeKa, poiib U MECTO (PU3UKU U aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHpA, poJib (PU3HUECKO TeoprH B (POpMHUPOBAHUH MPEACTABICHHI O
¢buznyecKoil kKapTuHe MUpa, MECTO (GU3NYECKOM KapTUHBI MUpa B OOIIEM PsIIy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX IIPEJCTaBICHUN O IIPUPOJIE.

Me:xnpeamerHblie CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 1 1-M Kitacce oCyIIecTBISIETCS C yU€TOM
coJiepKaTeIbHBIX MEKIIPEIMETHBIX CBsI3€l ¢ KypcaMHu MaTeMaTUKU, OMOJIOTHH, XUMUH, reorpaduu
Y TEXHOJIOTHH.



Me:xnpeMeTHbIE TIOHATHS, CBSI3aHHbBIE C U3YYCHUEM METOIOB HAYYHOTO MO3HAHUS:
SIBIICHUE, HAYYHBIN (akT, runoTesa, pusndeckas BeIUIHHA, 3aKOH, TEOPHs, HA0II0ICHNE,
OKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Maremartuka: perieHne CUCTeMbl YPaBHEHU, TPUTOHOMETPUYECKUE (PYHKITUHN: CHHYC,
KOCUHYC, TAHI€HC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIACCTBO, BEKTOPHI H UX
MPOSKIIMK HA OCH KOOPAHMHAT, CJIOKCHHE BEKTOPOB, IIPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIUH,
IPU3HAKU TI0I00US TPEYTOJIBHUKOB, ONPE/ICIICHUE TUIOIIAIN TUIOCKUX (GUryp U 00beMa Tel.

buonorus: anexTpruecKkre ABJICHUS B )KUBOM IPUPOJIE, KOJieOaTeIbHbIC IBM)KCHHUS B KUBOM
IIPHUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOU MPUPOJIC, ACHCTBHE PaIdallii Ha JKUBBIC OPraHU3MBbI.

XUMUS: CTPOSHUE AaTOMOB M MOJICKYJI, KPUCTAINTNYECKasi CTPYKTypa TBEPIBIX TEI,
MEXaHHU3MbI 00pa30BaHUS KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIBHBIN aHAIH3.

['eorpaduisi: MarHUTHBIE MOTFOCA 3EMITH, 3aJIS)KH MAarHUTHBIX PYyI, POTOChEMKa 3eMHOU
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

TeXHONOrHs: JTUHUH JCKTPOIIEPEIaur, TeHepaTOp MePEMEHHOI0 TOKa, 3JICKTPOIBUTATE]Ib,
WHAYKIIMOHHAS Teub, pajap, paIuonpueMHUK, TeIeBU30D, aHTeHHa, Teraedon, CBU-neus,
IPOCKIIMOHHBIN amnapaT, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NIPEIMETA

JInuHOCTHBIE pe3yIbTaThl

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO peamera «Du3uKay JOKHBI OTPaKaTh
TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOMIMXCsl PYKOBOJICTBOBATHCS C(pOPMUPOBAHHON BHYTPEHHEH
MO3UIUEN TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAIINH, MTO3UTUBHBIX BHYTPECHHUX YOSXKICHUH,
COOTBETCTBYIOLIUX TPAAUIIMOHHBIM LIEHHOCTSIM POCCUIICKOTr0 00IIECTBa, PACIIMPEHHE KU3HEHHOTO
OMBITA U ONBITA JEATEILHOCTH B IIPOLIECCE PeAIU3allMi OCHOBHBIX HAIIPaBJICHUI BOCIUTATEIbHON
JIEATETbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:x1aHCcKOro BOCIIMTAHUSA:

c(OpMUPOBAHHOCTh IPAKJAHCKOM MO3ULIMU 00yUaIOLIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUIMCKOIr0 OOIIECTBa;

HNPUHITHE TPAIUIUOHHBIX 00IEYETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B HHTEPECAX IPAXKAAHCKOT0 00IIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIuy;

YMEHHUE B3aUMOJIEMCTBOBATh C COLIMAJIbBHBIMUA MHCTUTYTaMHU B COOTBETCTBUU C MX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIeATEIIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPAKIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

LIEHHOCTHOE OTHOIIEHHUE K TOCYAapCTBEHHBIM CHMBOJIAaM, JOCTUKEHHUSIM POCCUMCKIX
YUEHBIX B 007acTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTH OILIEHHWBATh CUTYAIUIO U IPUHUMATH OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyLIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:



ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAyYHOT'O TBOPYECTBA, IPHUCYILIETO
¢u3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

MHTEPEC K Pa3InuHbIM chepam mpoPecCHOHATBHON AEITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (GU3HMKOW ¥ TEXHUKOM, yMEHHE COBEpPIIATh OCO3HAHHBIN BEIOOP Oyyiei mpodeccuu u
pealii30BbIBaTh COOCTBCHHBIC )KM3HCHHBIC TUIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00J1acTH (PU3UKH HA
MPOTSKCHUH BCECH KU3HU;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH IKOJIOTUIECKON KYJIBTYPhI, 0CO3HAHUE III00ABHOTO XapaKTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE U OCYILECTBICHUE JICCTBUI B OKPYKAIOLLIEH Cpe/ie Ha OCHOBE 3HAHUS LIEJIEH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUCCTBA;

pacIIMpeHHEe OMbITA ACITeIbHOCTH YKOJIOTHYSCKOM HAIIPABICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PHU3HKeE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
duznyecKoil HayKu;

OCO3HaHUE IICHHOCTH HAYYHOU JESTeILHOCTH, TOTOBHOCTE B IPOIIeCCe U3YUICHUS (DU3UKU
OCYIIECTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO ISATEIPHOCTh UHIUBHIyaILHO U B TPYIITIC.

MeranpeaMeTHbie pe3yJabTaThl

B pesynbrate ocBoeHUs mporpaMmbl 10 (PU3KUKE HA YPOBHE CPEIHEro 001Iero o0pa3oBaHus
y oOyuatorerocst OynyT copMUPOBaHbI METAMIPEIMETHBIE PE3YIbTAThl, BKIIIOUAIOIIUE
MO3HABATENIbHBIC YHUBEPCAIbHBIE YueOHbIE ACHCTBHSI, KOMMYHHUKATUBHBIC YHUBEPCATbHbBIC
yueOHbIe AeMCTBUSI, PETYISATUBHBIE YHUBEPCATbHBIE YdeOHbIE TEHCTBUSI.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE AelicTBUS

Ba3oBble JJornuecKkue 1eHcTBHSA:

. CaMOCTOSITEIILHO (POPMYITUPOBATE U aKTyaTM3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€¢ BCECTOPOHHE;

° ONpCaACIIAThL LCIN ACATCIIbHOCTH, 3a1aBaTh IMAPaMETPbl U KPUTCPUN UX
JOCTHIXCHHA,

° BBIABJIATE 3aKOHOMEPHOCTH U ITPOTHBOPEYHNA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX
SABJICHUAX,

. p8.3pa6aTLIBaTL IJIaH pCIICHUA Hp06J'ICMBI C YUC€TOM aHaJin3a UMCIOIIUXCA

MaTE€PHAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;

o BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTh, ONCHHUBATH COOTBETCTBUC peSy.]'II)TaTOB
OejsaM, OICHUBAaTh pI/ICKI/I HOCHC}ICTBI/Iﬁ ACATCIIbHOCTH,

o KOOPJMHHUPOBATH U BBIMOIHATH pa0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

. pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3zoBble ucciiegoBarebckue AeMcTBUA.

. BJIaJICTh HAYYHOU TEPMHUHOJIOTUEN, KITIOUEBBIMU TOHATUSIMU U METOJIAMH
(bu3HYeCKON HAYKH,



. BJIQ/ICTh HABBIKAMU Y4€OHO-UCCIIEIOBATEILCKON U MTPOCKTHOM JEITETbHOCTH B
obnactu pu3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIHhHOMY ITOMCKY METO/IOB
pelieHus 3a1a4 (GU3NIECKOro CoJIepKaHusl, IPUMEHEHHUIO PA3IMYHBIX METOOB ITO3HAHUS;

. BJIQJICTh BUJAMHU JICATEIHHOCTH TI0 TIOJyYEHUIO HOBOT'O 3HAHHUS, €T0
HUHTEPIIPETALIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CUTYAIHUIX, B TOM
YHUCJIe TIPH CO3JaHUH YICOHBIX MPOCKTOB B 00JIACTH (DU3HKH;

. BBISIBJISITh IPUYMHHO-CIICJICTBCHHBIC CBS3H U aKTyaJIU3HPOBATh 3a/1a4y, BbIJIBUTaTh
TUIIOTE3Y €€ PEIICHHUs, HaXOAUTh apryMEHTHI JIJIS JI0Ka3aTelIbCTBA CBOMX YTBEPIKJICHUH, 3a1aBaTh
napaMeTpbl ¥ KPUTEPUH PEIICHHUS,

. AHAJIU3UPOBATD MMOJIYYCHHBIC B XOAC PCHICHUA 3a/]a4r PC3YJIbTAaThbl, KDUTUYCCKH
OLICHUBATHb UX NOCTOBCPHOCTD, IPOrHO3UPOBATH U3BMCHCHUC B HOBLIX YCIIOBUAX;

. CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa3oBaTeIbHON
JeSITEJIBHOCTH, B TOM YHUCIIE IPU U3YUEHUH (PU3UKU;

. JIaBaTh OILICHKY HOBBIM CHTYallUsIM, OLICHUBATh IPUOOPETCHHBIH OIIBIT;

. YMETh NIEPEHOCHUTH 3HAHUS 110 (PU3MKE B IPAKTUYECKYIO 00JIaCTh
KHU3HEICATEIIHOCTH;

. YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MTPEIMETHBIX 00JacTeii;

. BBIIBUT'aTbh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHbIC ITOAXOAblI U PCIICHU A,

. CTaBUThb HpO6JIeMBI " 3a71a4u, JOITYCKAarIHE AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undpopmanmeii:

J BJIAJICTh HAaBBIKAMH MOJyYeHHS HHPOPMALUU PU3NIECKOTO COJICPKAHUS U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIIATh IOUCK, aHAJIN3, CUCTEMAaTH3aLII0 U
MHTEpIpeTalnio HHPOPMALIMU Pa3IMUHBIX BUJIOB U ()OPM MPEJICTABICHHUS;

. OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

. UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
PCIICHNHU KOTHUTUBHBIX, KOMMYHHKATHBHBLIX U OpraHU3allMOHHBIX 3a/1a4 C CO6J'IIO}1€HI/IGM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH, TUTUEHBI, peCypcoCcOepeKeHNsl, IPABOBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30M1acCHOCTH;

J CO3/1aBaTh TEKCThI PU3NYECKOTO COEPKAHUS B PA3IMUHBIX (hopMaTax ¢ yueToM
Ha3zHaueHUs MUH(OPMAIMU U 1IeJIeBON ayAUTOPUH, BEIOUPAst ONTUMANIbHYIO (hOpMY ITPEICTABICHUS
Y BU3yaJIN3alH.

KoMMyHuKaTHBHBIC YHHBeEpCcaabHbIe y4eOHbIC JeHCTBHSA:

° OCYHICCTBIIATDH 06II_ICHI/IC Ha ypoKax (I)I/I3I/IKI/I " BO BHCypO‘-IHOfI JACATCIIbHOCTH,
. pacino3HaBaThb MPEAIIOCBUIKA KOH(bJ'II/IKTHBIX CI/ITyaLII/Iﬁ U CMAT4YaThb KOH(i)J'II/IKTLI;
. Pa3BECPHYTO U JIOTUYHO HM3JIaraTb CBOXO TOYKY 3pCHUSA C UCITIOJIB30BaAHUEM

SI3BIKOBBIX CPEJICTB;

. MMOHMMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W WHIANBUIYaTbHON
paboThI;

. BBIOUpATh TEMATUKY M METO/BI COBMECTHBIX JCHCTBUIA C y4ETOM OOIINX
MHTEPECOB M BO3MOXKHOCTEH KaXXIO0TO YIeHA KOJIJICKTUBA;

. MPUHUMATSH [[EI1 COBMECTHOM JESITETFHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JENCTBUS TI0 €€ IOCTHKEHHUIO: COCTABIIATH TUIAH JEHCTBHMA, pacpeAeNsiTh PO ¢ yUeTOM MHEHUN
YYaCTHHKOB, 00CYXIaTh pe3yabTaThl COBMECTHOU PabOTHI;

. OIICHUBATh KAYECTBO CBOETO BKJIAJa M KaXKIOTO YYACTHHKA KOMAH/IbI B OO
pe3ysbTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;



. npeasiaraTh HOBBIE MMPOEKTHI, OLIEHUBATH UACH C MO3UIIUU HOBU3HBI,
OPUTMHAIBLHOCTH, MPAKTUYECKON 3HAYUMOCTH;

. OCYIIECTBIISAITh MO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIMYHBIX CUTYAIIUSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpAKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIE YYeOHbIE 1eCTBUSA

Camoopranu3anus:

. CaMOCTOSITENIbHO OCYIIECTBIIATH IO3HABATEIBHYIO JEATEIHHOCTh B 001aCTH
(bU3HUKY U ACTPOHOMMH, BBISBIISATH MPOOIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4U;

. CaMOCTOSTEJIbHO COCTABJIATH IUIaH PELICHUSI PACUETHBIX M KAYECTBEHHBIX 3a/1a4,
TUTaH BBITIOTHEHUS MPAKTUIECKOW PabOThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMI;

. JIaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

. pacuupsTh paMK{ y4eOHOTO MIpeAMETa Ha OCHOBE JTMYHBIX MPEINOYTCHHI;

. JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHHUE;

. OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

. croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYIUINH B 00J1aCTH (HU3UKH,

MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHBIN U KyJIbTYPHbBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:

. JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

. BJIaJICTh HaBbIKAaMU IIO3HABATEJILHOM Pe(PIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX
JENCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJITATOB U OCHOBAHMI;

. UCIIOJIb30BaTh MPUEMbI pe(IIEKCUU sl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO
peleHus;

. YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS 110 UX CHIKEHUIO;

. INPUHUMATh MOTHUBBI U apIYMEHTBI APYTUX MPU aHAJIN3€E PE3YJIbTaTOB
JeSITEIIbHOCTH;

. NPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTaTKU U IOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI M apIYMEHTBI APYTUX IPU aHAJIN3€ PE3YJIBTATOB
JESTEIILHOCTH;

. IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B nporecce nocTrkeHUs TMYHOCTHBIX PE3Y/IbTaTOB OCBOSHHSI TPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CpeIHEro 0011ero 00pa3oBaHus y 00yJaromuxcs COBEPIIEHCTBYETCS SMOLIMOHATILHBIN
WHTEJUICKT, MPEAIOJIaralonifii c)OpMHUPOBAHHOCTE:

. CaMOCO3HaHUS, BKIIFOYAIOIIET0 CIOCOOHOCTh TOHMMATh CBOE 3MOIIMOHAIBEHOE
COCTOSIHUE, BUJIETh HAPaBJICHUS Pa3BUTHsI COOCTBEHHOI 3MOIIMOHAIBHON cepbl, ObITH
YBEPEHHBIM B ce0e€;

. CaMOpETyJIMPOBAHHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTD 32 CBOE MOBEJICHNE, CIIOCOOHOCTD a1alITUPOBATHCS K YMOLMOHATBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTpeMIICHHE K JOCTHXKEHHIO LI U
ycIexy, ONTHMU3M, HHUIIUATHBHOCTh, YMEHHE JICHCTBOBATH HCXO/S U3 CBOMX BO3MOXHOCTEIA;



. HMITATUH, BKIIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHUE
JPYTUX, YYUTHIBATh €ro MPHU OCYIIECTBICHNN OOIIEHHs, CIOCOOHOCTh K COUYBCTBHIO U
COIEPEKUBAHHUIO;

. COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIUX CIIOCOOHOCThH BBICTPauBaTh OTHOILIEHUS C
JIPYTUMHU JIHOJbMU, 3a00TUTHCS, MIPOSIBIIATH HHTEPEC U pa3peliaTtbh KOH(IUKTHL.

[lepeuens (konudukarop) mpoBepsieMbIx TPeOOBAHUN K METAIIPEIMETHBIM pe3yIbTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTeIbHON IPOrpaMMBbl CpeiHEro o0IIero o0pa3oBaHus

TABJIMIA 1
Kon [TpoBepsiemble TpeOOBaHUS K METAlpeIMETHBIM PE3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa30oBaTeNbHON MPOTPAMMBI CPETHETO 001IeT0 0Opa3oBaHUs
1 [To3HaBarenbHBIE yHUBEPCAIbHBIE YUeOHbIe neiicTBusA (nanee - YV /1)
1.1 Bba3oBrle noruueckue neMCcTBUS
111 VYcraHaBiIMBaTh CYLICCTBEHHBIM IPU3HAK WJIM OCHOBAHUSA JUIA CPABHEHUS,
Kiaccuukanuu u 0000IICHIS
112 BBISBISATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBIX SIBICHHSIX
113 CamocTosaTenbHO (GOpMyYITHPOBATh U aKTYAIU3UPOBATH IPOOIIEMY, paccMaTpUBaTh €&
BCECTOPOHHE; ONPEACTIATH LEIH JEATEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH HX
TOCTHKEHUS
114 BHOCUTH KOpPPEKTHBBI B JESATEIBHOCTh, OIEHHUBATH COOTBETCTBHE pE3YJIbTATOB
IEJISIM, OLICHUBATh PUCKU TIOCJICACTBUN AEATEIbHOCTH
115 Pa3BuBaTh KpeaTnBHOE MBIIIICHHE TIPU PELIICHUH KU3HEHHBIX MTPOOIIEM
1.2 bazoBrble nccnenoBarenbckue qecTBUs
121 Bnagerp HaBblkamMu y4eOHO-HCCNEIOBATEIbCKOM W TPOEKTHON JAEATeThbHOCTH,
HaBBIKAMU pa3perieHust mpooiemMm
1.2.2 OmmageHne BUAaMU JIEATEIFHOCTH 10 TOJYYEHHIO HOBOTO 3HAHHS, €ro

UHTEpIpeTaluy, MNOpeoOpa3oBaHUI0 M NPUMEHEHHIO B pPa3IMYHBIX Y4eOHBIX
CUTYalUsX, B TOM YHCJIE MIPH CO3/IaHUHU YUEOHBIX U COLUAIbHBIX POEKTOB

1.2.3 dopMHUpOBaHUE HAYYHOTO THUIA MBIIUICHHS, BJaJIeHUE HAYYHOM TEpMHHOJIOIHEH,
KIIFOUEBBIMU MTOHATHSAMHU U METO/1aMU

124 BrIgBITE IMPUYIUHHO-CIICACTBCHHBIC CBA3HW W AKTYAJIM3UPOBATL 3a4avy, BbIABUI'ATb

THUIIOTE3Y e€ peuicHrsd, HaXOAWUTh AaprymeHThl I J0Ka3aTCiIbCTBa CBOUX
YTBer(HCHHﬁ, 3a4aBaThb MapaMCTpPhbl U KPUTCPUU PCUHICHUA

127 CrnocoOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB PpEIICHHS
MPAKTUYCCKUX 3ajad, MNPUMCHCHUIO Pa3JIMYHBIX MCTOJOB IIO3HAHUSA; CTABUTb H
dbopMynupoBaTh COOCTBEHHBIE 3a7aud B O00pa3oBaTENbHOW JEATENBHOCTH W
JKU3HCHHBIX CHUTyallUAX; BBIJIBUI'aTb HOBBIC HWIACH, IpE€AjiaraTb OpPUIHHAJIbHBIC
MOJIXOJBI U PELICHUS; pa3padaThiBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a
HMCEIONIUXCA MAaTCPHUAJIBHBIX U HEMATCPUAJIBHBIX PECYPCOB

1.3 Pabora ¢ nadpopmarmei

131 Bnaners HaBpIKamMHM MOJydYeHUsS HHPOpPMAIMU U3 HCTOYHHKOB pPAa3HBIX THUIIOB,
CaMOCTOSITENILHO OCYIIECTBISAThH TIOUCK, aHAIN3, CHCTEMATU3aIMI0 U HHTEPIIPETALIUIO
WH(POPMALIUN PA3THYHBIX BUIOB U (POPM MPEICTABICHHS

13.2 Co3maBaTh TEKCTHI B Pa3IMYHBIX (hopMaTax ¢ y4€TOM HazHauYeHUsS MHPOPMAIMH U
[ENIeBOM  ayaUTOpUM, BBHIOMpas ONTHUMAJbHYIO (GOpMYy TpEACTaBICHHUS U
BU3YaITU3AIIH



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

OrneHuBaTh JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(pOpMAIMM, €€ COOTBETCTBUE
IPaBOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM

Hcnonb3oBate cpeacTBa MHGOPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TE€XHOJIOTHI B
peleHnHt 3a/1a4 ¢ coOroieHneM TpeOOBaHUI HIPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THUTUEHBI, pecypcocOepesKeHMs, IpPaBOBBIX W ITUYECKMX  HOPM, HOpPM
UH(POPMALIMOHHON O€30M1aCHOCTH

Bnaners HaBbIKaMH pacrio3HaBaHHUS W 3allUTHl MH(OpManu, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH

Kommynukatusabie YV [

OO0wenue

OcymiecTBIsITh KOMMYHUKAIMH BO BCEX cepax *KU3HU; BIAJIECTh pa3InIHbIMU
crioco0amu OOLIEHUS U B3aUMOACHCTBUS

Pa3BEpHYTO M JIOTMYHO M3JIaraTb CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB

ApPrymMEeHTUpOBaHHO BECTH JUAJIOT

PeryssituBubie Y'Y /1

Camoopranuzanus

CaMOoCTOATEIBHO OCYIIECTBIISATh IO3HABATENbHYIO 1€ATEIbHOCTD, BBISBIIATH
po0JIeMbl, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 331a4K B 00pa30BaTEIbHOM
JESTEIbHOCTH U KU3HEHHBIX CUTYaIUsIX; JaBaTh OLIEHKY HOBBIM CUTYaIUsIM
CaMOoCTOATEIBHO COCTABIIATH IUIAH PEIIEHUs TPOOJIEMbl, OpaTh OTBETCTBEHHOCTH 32
pellIeHNe; OLIEHUBATh IPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMHUPOBAHUIO U
IPOSIBJICHUIO IIMPOKON IPYAULIMU B Pa3HbIX 001aCTAX 3HAHUI

CaMOKOHTPOJIb

/laBaTb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEISIM

Brnagerp HaBbIKaMHM IO3HABATEJIbHOM peQUIEKCHMM KaK OCO3HAaHUS COBEPIIAEMBIX
JEHUCTBUM M  MBICIUTENIBHBIX IPOLECCOB, HUX PE3yIbTaTOB M OCHOBAHUI;
UCIIOJIb30BaTh NPUEMBI peQUIeKCHH JUIsl OLEHKHM CHUTYyallid, BbIOOpa BEPHOTO
pELIEHNUs; YMETh OLIEHMBAaTh PUCKM M CBOEBPEMEHHO NPUHUMATh PELIEHUS IO HX
CHU)KEHHIO

OMOIMOHATIbHBIA UHTEIJIEKT, MPEeANoaraouil copMIUpPOBaHHOCTD:
CaMOpETYIMPOBaHM, BKIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTpPEHHEI MOTHBALlMH, BKIIOYAIOIIENH CTPEMIIEHHE K IOCTUKEHUIO LEJIN U yCIIeXy,
ONTUMM3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBAThH, UCXOMSI U3 CBOUX
BO3MOKHOCTEHN

IIpenmerHbie pe3yJibTaThl

K xonny obydenus B 10 knacce nipenMeTHble pe3yjbTaThl Ha YIIyOJEHHOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOIIUXCSI YMEHUI:

® IOHUMATh POJb (U3UKK B DKOHOMHYECKOW, TEXHOJOTUYECKOH, DKOJOTHUYECKOM,

COLMAIIBHOM M 3THYECKOM cdepax NesTeTbHOCTH YelOBEKa, POJib U MeCTO (HU3UKU B
COBPEMEHHOM HAY4YHOW KapTHHE MHpA, 3HAYCHUE OIMCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTEIIBHOW W TPOTHOCTUYECKON (YHKIMA (PU3MUECKOW TEOPHUH — MEXaHHKH,
MOJICKYJIIPHON (DU3UKH U TEPMOAMHAMUKH, POJIb (PU3NUECKONU TeOpHH B (HOPMHUPOBAHUH
npeCcTaBiIeHu 0 (PU3NIECKOI KapTHHE MUPA;



® pa3IMyaTh yCJIOBUS NPUMEHHMOCTH MOJENeH (U3MUECKUX Tell U MPOLECCOB (SBICHUN):
UHepLHalbHas CHUCTEMa OTCYETa, a0COIIOTHO TBEPAOE TEJIO0, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JIBWKEHHE, CBOOOJHOE majneHue, aOCOIIOTHO ympyras nedopmanus,
abCOIIIOTHO yIpyroe u abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJICNIU Ta3a, KUAKOCTH U
TBEPIOro (KPUCTAUIMUECKOr0) Tela, HMJCAIbHBIA TIa3, TOYEUHBIH 3apsl], OIHOPOJIHOE
JNEKTPUYECKOE TT0JIE;

® pa3nuyaTh yCIOBUSA (TpaHMLbI, 00JaCTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHUMATh
BCeoOIMi xapakrep (yHIAMEHTAJIbHBIX 3aKOHOB W OIPAaHMYEHHOCTb HCIIOJIb30BaHUS
YACTHBIX 3aKOHOB;

® QHAJM3UPOBATh U OOBACHATH MEXAHWYECKHE IPOLIECChl U SIBJICHUS, UCIOJIb3ys OCHOBHbBIE
IIOJIO)KEHNUST M 3aKOHbl MEXAaHMKM (OTHOCUTEIBHOCTh MEXAHUYECKOTO JBM)KEHUS,
(dopMynbl KHHEMAaTUKH PaBHOYCKOPEHHOTO IIBMKEHHUA, NpeoOpasoBanus [ammmes ams
CKOPOCTM M I€peMellcHMs], 3aKOoHbl HpIOTOHA, NMPUHLMII OTHOCUTENBHOCTH ['amumies,
3aKOH BCEMHMPHOI'O TATOTEHMS, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXAHUUYECKON YHEPruH,
CBSI3b pabOTHl CHJIBI C HM3MEHEHHEM MEXaHWYECKOW OJHEPTuH, YCIOBUS PaBHOBECHS
TBEPAOrO TEla), HPU 3TOM UCIOJIb30BaTh MATEMATUYECKOE BBIPAXKEHHE 3aKOHOB,
yKa3blBaTh YCJIOBUS NMPUMEHUMOCTU (U3MYECKUX 3aKOHOB: IpeoOpasoBanHuil [anuies,
BTOPOT'0O U TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOU
HHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

® QaHAJM3UPOBaTh M OOBSCHATH TEIUIOBBIE IPOLECCHl U SBJICHMS, MCIOJIb3Yysl OCHOBHbBIE
nosioskeHuss MKT 1 3aKkoHbI MOJIEKYJISIPHON (PU3UKU U TEPMOJMHAMUKYU (CBSI3b JaBJICHUS
UJCAIBHOTO Tra3a €O CpeJHEH KHHETUYECKOM DSHEpPruel TEIIOBOIO [BMKEHUS U
KOHLEHTPALMEN €ro MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHENH KHHETUYECKOU
SHEpPrueil TEemaoBOrO0 JBMKEHMSI €ro 4YacTHIl, CBS3b JABJICHUS HJCAIbHOTO Ta3a ¢
KOHIIEHTpallUel MOJIEKYJl M €ro TemnepaTypoi, ypaBHeHue MeHnneneeBa—Knanelpona,
NEPBbI 3aKOH TEPMOJWHAMMKH, 3aKOH COXPAaHEHMs SHEPrHMM B TEIUIOBBIX IPOIECCaX),
IIPY 5TOM HCIOJB30BaTh MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTbh YCIIOBHUS
IIPUMEHNMOCTH ypaBHeHMs MenaeneeBa—KnaneipoHa;

® QaHAJM3UPOBATh U OOBSACHATH AIIEKTPUUECKUE SIBJICHHUS, HUCIIOIb3YsI OCHOBHBIE MOJIOKEHUS U
3aKOHBI 3JIEKTPOAUHAMUKH (3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsna, 3akoH Kyiona,
MOTEHLUAIBHOCTh 3JIEKTPOCTATUUECKOTO IOJISI, MPUHIUI CYNEPHO3ULUHN AIEKTPUUECKUX
IoJIEH, TIpU OTOM YKas3blBas YCIOBUS IPUMEHMMOCTH 3akoHa KyioHa, a Taxxke
IIPAKTUYECKHU Ba)KHBIE COOTHOLIEHMS: 3aKOHbI OMa NIl ydacTKa LENU U Ul 3aMKHYTOU
AJeKTpUYecKoi nemnu, 3akoH Jxoyna—Jlenua, npasuna Kupxroda, 3axkonsr dapanes s
AJIEKTPOJIN3A);

® ONUCHIBATh (PU3MUECKHE NPOLECCHl M SBJICHMS, HCIOJIb3ysl BEIMYMHBI: IEpeMEIleHuE,
CKOPOCTb, YCKOpPEHHME, UMITYJIbC Tela U CHCTEMbI TeJl, CHJIa, MOMEHT CUJIbl, JaBJICHUE,
NOTEHIMAJIbHAsl SHEPIrus, KHHETUYeCKas YHEepIus, MeXaHUUecKasi SHEprHsi, paboTa CHUJIbI,
LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIA TSKECTH, CHJIa YIPYLOCTH, CHUJIa TPEHHS,
MOIIIHOCTb, HEPTUs B3aUMOJAEUCTBUA Tena ¢ 3eMiI€i BOJIM3H €€ MOBEpXHOCTH, SHEPTUS
yrnpyroil nedopmanvy Npy>KUHbI, KOJUYECTBO TEIIOTHI, aOCOIOTHAs TeMIiepaTypa Tea,
paboTa B TepMOAMHAMUKE, BHYTPEHHSS SHEPIUs UJeaJIbHOTO OJIHOATOMHOIO rasa, pabora
UJCANBHOIO ra3a, OTHOCUTENIbHAs BIAXKHOCTh Bo3ayxa, KIIJ[ maeanbHOro TemiaoBoro
JBUTATEIS; DIIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD DJIEKTPUYECKOTO 10151, HAPSDKEHHOCTD
II0JI1 TOYEYHOTO 3aps/ia WU 3apsDKCHHOIO 1Iapa B BAKyyMe U B IMAJICKTPHUKE, ITOTEHIUAI
AJIEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh IOTEHIIUAJIOB, 3JIEKTPOIBUKYILAs CUJIA, CUJla TOKA,
HAIpsDKEHUE, MOIIHOCTh TOKA, JJIEKTpUYecKas EMKOCTh IUIOCKOTO KOHIEHCATOopa,



CONPOTHUBIICHUE YYacTKa LIEMH C TMOCIEAOBATEbHBIM M TMapaJieIbHBIM COCIUHEHHEM
PE3UCTOPOB, SHEPTUS IEKTPUUECKOTO MOJIsi KOHJEHCATOPa;

® OOBSCHATH OCOOCHHOCTH TPOTECKAaHWS (PU3UYECKHUX SIBICHUN: MEXaHWYECKOE JIBIDKEHUE,
TEIUIOBOE JIBMJKEHUE YAaCTHII BEIIECTBA, TEIUIOBOEC PaBHOBECHE, OPOYHOBCKOE JIBHKEHUE,
muddy3usi, ucnapeHwe, KUIEHWE W KOHJIEHCAIWs, IUIaBJICHUE M KPHUCTaJLIA3aIlus,
HaMpaBJICHHOCTh  TEIUIONEpeaauu,  AJEKTpU3alus  Tel,  SKBUIOTCHIUAIbHOCTb
MOBEPXHOCTH 3aPSXKEHHOT0 MTPOBOJIHUKA;

® [IPOBOJIUTHh HCCJICJOBAHME 3aBUCUMOCTH OJIHOM (DU3MYECKOW BEIWYHMHBI OT JPYrou ¢
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUM, TMpPU HATOM KOHCTPYHMPOBATh YCTAHOBKY,
dbuKCUpOBAaTh PE3yNbTATH TMOJYYCHHOW 3aBHCHUMOCTH (U3MUYECKUX BEIUYUH B BHJIE
rpa¢ukoB ¢ y4E€TOM aOCOJIFOTHBIX ITOTPENTHOCTEH W3MEpPEHHUH, JesaTh BBIBOABI 10
pe3yJibTaTaM UCCIEOBAHMS;

® [IPOBOJIUTh KOCBCHHBIC H3MEPCHHUS (U3MYECKUX BEJIMYMH, IIPH 3TOM BBIOMPATH
ONTUMAJIBHBIA METOJ H3MEPEHHS, OIECHUBATh aOCONIOTHBIE W  OTHOCHUTEIbHBIC
MOTPEITHOCTH MPSAMBIX M KOCBEHHBIX U3MEPECHHUI;

® [IPOBOJIUTH OIBITHI MO MPOBEPKE MPEIJIOKEHHOW TUMOTE3bl: IJIAHUPOBATH SKCIIEPUMEHT,
coOMpaTh SKCHEPUMEHTAIBHYIO YCTAaHOBKY, aHAJM3UPOBATH IMOJYyYEHHBIC PE3yJbTaThl U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOM TMITOTE3bI;

e cOOMOIaTh MpaBwiia OE30MAaCHOTO TpyJda MNpH MPOBEJACHUM HCCIECIOBAHUM B paMKax
yueOHOr0 SKCIEepUMEHTa, MPaKTUKyMa U Yy4eOHO-UCCIEeNOBATENbCKOH U MPOEKTHOM
NESTENIbHOCTH C HUCHOJb30BaHMEM H3MEPUTENBHBIX YCTPONCTB W JabOpaTopHOro
000pyI0BaHNS;

e pemiaTh pacyETHBIC 3a/1a4M C SIBHO 33JJaHHOW U HESBHO 33aJJaHHOM (U3NYECKON MOJENbIO: Ha
OCHOBAHWHU aHAJIU3a YCJIOBHUS OOOCHOBBIBATH BBHIOOpP (DM3MUECKON MOJENH, OTBEYAIOIICH
TpeOOBaHUSAM 3a7aud, MPUMEHSTH (HOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIAThI
bu3NYECKUX TEOpUil MPH HCIONH30BAHUM MaTEeMaTHYECKHX METOJOB peIIeHHs 3a/ad,
MPOBOJIUTH PACUYEThl HA OCHOBAHMM MMEIOIINXCS JAHHBIX, AHAJIU3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IBI PEUIEHHUS C YUETOM MOIYUECHHBIX PE3YJIHTATOB;

e pemiaTh KayecTBEHHbBIE 3aJaud, TPeOylolre MPUMEHEHUs 3HAaHUW W3 pPa3HbIX pa3/IesioB
Kypca (u3MKH, a TaKkKe WHTErpali 3HAHUK U3 APYTHX NPEIMETOB €CTECTBEHHO-
HAay4YHOI'O0 LMKJA: BBICTPAUBATh JIOTMYECKYIO LIEMOYKY PACCYXKACHUH C OMOpol Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (U3NYECKUE SIBICHUS,

® 1ICIIOJIH30BAaTh TEOPETUYECKUE 3HAHUS MJisi OOBSICHEHHS OCHOBHBIX MPHHIIUIIOB PAOOTHI
HU3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB M TEXHOJIOTUYECKUX MTPOIIECCOB;

® IPUBOJUTH MPUMEPHI BKJIAJla POCCHMCKUX U 3apYyOEKHBIX YUYEHBIX-(DU3HKOB B Pa3BUTHE
HAyKH, B OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIETO MHUpPA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHH;

® AaHAIIM3UPOBATh M OIEHUBATh MOCJIEACTBUS OBITOBOW M MPOU3BOJICTBEHHOW NESTEIBHOCTH
YEJIOBEKa, CBS3aHHONW C (U3WYECKUMH TIPOIECCaMU, C TO3HMIMH IKOJIOTHYECKOMN
0€30MacHOCTH, TPEACTABICHUH O pallMOHAIHPHOM MPHUPOJIONOIB30BAHUN, a TaKKe
pPa3yMHOM HCIIOJb30BAHUM JIOCTMKEHUM HAyKM M TEXHOJOTHW I JalbHEHIIero
pa3BUTHS YETIOBEUYECKOT0 O0IIEeCTBa;

® IPUMEHATH pa3jNyYHbIe CIOCOOBI PabOThHl ¢ MHpOpMAIUE (PUINIECKOTO COACPIKAHUS C
HCITOJIh30BAaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH, TTPH ATOM HCIOJIb30BaTh
COBpeMeHHbIC HH(GOPMAIIMOHHBIE TEXHOJIOTHUH /ISl TIOMCKA, IEPEPAOOTKH U TIPEIbIBICHHS
yueOHOM M HAyYHO-TIOMYJISPHON WH(OpPMANUU, CTPYKTYPUPOBAHHS U WHTEPIPETAIHH
uH(pOpMaIIMK, TOTYYECHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH AaHAIU3UPOBATH



NOJy4aeMyl0 HH(POPMALIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS
3HAHMIA, TaK ¥ Ha OCHOBE aHAJIM3a HCTOYHHUKA HH(DOPMALINY;

® [IPOSABJIATDH OpraHHu3allMOHHBIC u IIO3HABAaTCJIbHbBIC YMCHUA CaMOCTOATECIIBHOTO
npuoOpeTeHus] HOBBIX 3HAHMH B TMPOLECCE BBINOTHEHHUS TMPOEKTHBIX M y4eOHO-
UCCIIEIOBATEIICKUX Pa0OT;

® paboTaTh B IPYMIE C UCTIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYIIbI, PAlMOHAIBHO PACHpEAeysaTh JCATEIBHOCTh B HECTAHAAPTHBIX CHUTYaIUsX,
QJICKBaTHO OIICHWBATh BKJIAJ KaXJIOTO0 W3 YYaCTHUKOB TPYIIBI B  pEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

® IIPOSIBJIATh MOTUBAIUIO K Oy yIei mpodecCHOHANBHOM JAEATEIBHOCTH 0 CIIEIUATEHOCTIM
(U3UKO-TEXHUYECKOTO MPOQHIIS.

TABJIMLIA 2
Kon o
LDOBEDAEMOLO [TpoBepsiembie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
POBeEp 00pa30BaTeILHON MPOTPaMMBbI CPETHETO 00IIEero 00pa3oBaHus
pe3yibTaTa

JIeMOHCTpHUPOBATH Ha MIPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU
10.1 COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU U
TEXHOJIOTHi, B TPAKTUYECKON AESTEIbHOCTH JIFOACH

VY4uTBIBaTh TPAHULIBI IPUMEHEHUS U3YUEHHBIX (prU3nUecKux Mojeneil:
MaTepuaibHas TOUKa, MHEpIHallbHas CUCTEMA OTCUETa, aOCOIIOTHO TBEPAOE
TEJNO0, UACATIbHBIN I'a3; MOJEIIN CTPOEHUS T'a30B, XKUJIKOCTEN U TBEPABIX TEI,
TOUYECYHBIN AIIEKTPUUYECKHUHA 3apsijl — MPH PEIICHHH (U3NIECKHX 3a/1a4

10.2

PacnoznaBath ¢u3nueckue siBieHUs (IIPoLecchl) U OOBSACHATh UX HA OCHOBE
3aKOHOB MEXAHMKHU, MKT CTPOCHMS BELIECTBA U DJIEKTPOJUHAMUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSIMOJIMHEWHOE ABUKEHHE, CBOOOHOE
NaJICHUE TeJl, JBUKEHUE 110 OKPY)KHOCTHU, UHEPLIMS, B3AUMOJEHCTBUE TE;
nuddy3us, O pOyHOBCKOE IBMIKEHHUE, CTPOCHUE KUIKOCTEN 1 TBEPIBIX TElI,
U3MEeHeHue 00bEMa Tell MPU HarpeBaHUU (OXJIaXKAECHUN ), TETJIOBOE
paBHOBEcCHE, UCIIapeHue, KOHAeHC callus, IUIaBJIeHne, KpUCcTauIu3anus,
KHUIIEHHE, BIIAJKHOCTh BO3/yXa, OBBIIICHNE JaBICHUS T'a3a IIPH €ro
HarpeBaHUM B 3aKPBITOM COCY/I€, CBSI3b MEXIY IapaMeTpaMU COCTOSTHUS
rasza B M30IpoILECcCcax; JIEKTPU3ALUs TEJ, B3aUMOJICHCTBHUE 3apsi 0B

10.3

OnuceiBaTh MEXaHUUYECKOE IBUKEHUE, HCIIONIBb3Ysl BETMYMUHBI: KOOPANHATA,
IyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUla, UMITYJIbC Tella,
KUHETHYECKasi SHEPTHsl, MOTEHIMaIbHAasl SHepIr s, MeXaHnueckas pabora,
MeXaHM4YeCKas MOIIHOCTb; IPU OMMCAaHUU NMPABUIBHO TPAKTOBATH
(bu3nUecKuil CMBICI HCTIOJIb3YEMbIX BETMYUH, UX 0003HAUEHHS U €IMHUIIB,
HaXOJUTh (POPMYIIBI

10.4

OnuceIBaTh U3y4E€HHBIEC TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHMUS,
UCTIOJNB3YS (PU3NYECKUE BEIMYMHBI: JaBIICHUE Ta3a, TEMIIepaTypa, CPeTHSI
KMHETHUYECKasi SHEPTUsl Xa0THUECKOT0 JIBHKEHUS MOJIEKYII,
CpeIHEKBaIpaTUIHasi CKOPOCTh MOJIEKYII, KOJTHYECTBO TEIUIOTHI,

10.5 BHYTpEHHSS DHEprus, paboTa raza, Ko3QGHUIIMEHT MOJe3HOTO AeHCTBUS
TEIUIOBOTO JIBUTATEISI; IPU OMUCAHUH MPABUIIBHO TPAKTOBATh (GU3NUECKUI
CMBICJ HCTIOJIb3YyEMbIX BEIHYUH, MX 0003HAUYEHUS U €IUHUIIBI, HAXOAUTh
(bOpMyIIBI, CBA3BIBAIOIINE TAHHYIO (GU3NIYECKYIO BETUUYHNHY C IPYTUMH
BEJIMYMHAM

10.6 OnuceIBaTh U3Y4YEHHBIE 3JIEKTPUUECKHUE CBOMCTBA BELLIECTBA U




10.7

AJIEKTPUIECKUE SBJICHUS (TPOIIECCHI), UCTIONIBb3Ys (PU3MUECKIE BEITMYNHBI:
AIIEKTPUUECKUH 3apsi]l, SIEKTPUIECKOE T0JIe, HAMPSKEHHOCTD OIS,
MOTEHIIMAJ, Pa3HOCTh MOTEHIIUAIOB; TP OIIMCAHUH MTPABUIHLHO TPAKTOBAThH
q)H?;H‘-IGCKHﬁ CMBICJI UCITOJIB3YEMbIX BCIIMYUH, UX O603Ha'-ICHI/I$I U CAUHUILIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUYECKYIO BEIMYHHY C
APYruMu BCIIMUMHAMU

aHAIM3UPOBATH (PU3NIECCKHUE MPOIIECCHI U SBIICHUS, HCIIONB3Yys (PU3NUECKHE
3aKOHBI M TPUHLIMIIBL: 32aKOH BCEMUPHOI'O TATOTEHMS, 3aKOHbI Hpl0TOHA,
3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH, 3aKOH COXPAHECHMS UMITYJIbCA,
IIPUHLIMI CYNIEPIIO3ULMH CUJI, IPUHLIMII PAaBHONPABUS MHEPLAAIbHBIX CUCTEM
OTCUYETA; MOJICKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS BELIECTBA, TA30BBIC
3aKOHBI, CBSI3b CPEJHEN KHHETUYECKON S3HEPTUH TEIUIOBOTO IBUKEHUS
MOJIEKYJI ¢ a0COIIOTHON TEMIIEPATYPOil, IEPBBIN 3aKOH TEPMOJUHAMUKU;
3aKOH COXPAaHEHHUs IEKTPUUYECKOT0 3apsAa, 3aKkoH KyioHa; mpu aTom
pas3yinyaTh CIOBECHYIO ()OPMYIHUPOBKY 3aKOHA, €0 MaTEMaTHYECKOE
BbIpa)KEHUE U YCJIOBUs (TPaHULIbL, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE PUHIIUIIBI IEHCTBUS MALIMH, IPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBUS UX 0€3011aCHOIO
UCIIOJIb30BAaHUS B IOBCEIHEBHOM YKU3HU

10.9

10.10

10.11

BBINONTHATE 3KCTIEPUMEHTBI TI0 UCCIIEIOBAaHUIO (PU3HUECKUX SBICHUHN U
MIPOIIECCOB C UCTIIOJIB30BAHNEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; COOUPATh
YCTaHOBKY U3 NPEJIOKEHHOTO 000PYA0BaHHUSI, TPOBOIUTH OMBIT U
(GbopMyIUPOBATh BHIBOIBI

Ocy1iecTBIATh NPSMbIE U KOCBEHHBIC N3MEPEHUS (PU3HMUECKUX BEITHYHH; TIPU
3TOM BBIOMpATh ONTUMANIBHBINA CLIOCO0 U3MEPEHHSI U UCTI0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH MEXTY PU3NUECKUMU BEIMYMHAMH C
WCIIOJIb30BAHUEM TPSMBIX H3MEPEHUH; TIPH 3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (PMKCHPOBATH PEe3yabTaThl HOTYUYEHHOU 3aBUCIMOCTH
($U3HYEeCKUX BEJIMYMH B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJaTh BHIBOJIBI TIO
pe3ynbTaTaM MCCIIEIOBaHUS

10.12

10.13

10.14

10.15

CobmroaTh mpaBuia 0€30MacHOro Tpy/a MNPy NPOBEACHUH UCCIIEIOBaHHI B
pamkax y4eOHOTO 3KCIIEPUMEHTA, IPOCKTHON JACSITEITLHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U 1TaO0OPaTOPHOTO
000pyI0BaHUS

Pemrate pacuérHble 3a1a4M 3aJaHHON (PU3MUECKON MOJIEIIBIO, UCIIONIb3YS
¢du3nueckre 3aKOHbI U MPUHLUIIBI;, HA OCHOBE aHAIN3a YCIOBUS 3a7aui
BbIOHMpaTh PU3NYECKYIO MOJEIb, BBIICNSTh BETUYUHBI U POPMYIIHI,
HE00X0IMMBbIe /17151 €€ pelIeHus], TPOBOAUTH PACUETHI U OLIEHUBATh
peaIbHOCTb MOTYYEHHOT'0 3HaYeHHs] PU3NUECKON BETMUHUHBI

Pemarh kadecTBEHHBIC 3a/1a4H: BHICTPAUBATH JJOTHICCKU HETIPOTHBOPESUNBYIO
[ENOYKY pacCyKICHHH ¢ OMOPO Ha H3y4YeHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
bu3ndecKue BICHUS

Hcnons30Bath npy pemeHny y9eOHbBIX 3a71a4 COBPEMEHHBIC TEXHOJIOTHH IS
MOKCKA, CTPYKTYPUPOBAHWSI, UHTEPIPETAIINH U TIPEICTABICHUS YIeOHOU 1
HAYYHO-TIOMYJISIPHON HHPOPMAITIH, TOYYEHHOW U3 pa3TUYHBIX HCTOUYHUKOB;
KPUTHYECKH aHAIM3UPOBATh MOJydaeMyro HH(OpMaINio

10.16

[IpuBoauTE MpUMeEpHI BKIIaZa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, O0BACHEHHE MPOIIECCOB OKPYIKAIOMIETO MUPA, B pa3BUTHE
TEXHHUKHU U TEXHOJIOTUI




Hcrnonp30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOMN JKH3HU
Juis o0ecrieyeHns Oe30MacHOCTH MpH 00paleHny ¢ prudopamMu U

10.17 TEXHUYECKUMHU YCTPOMCTBAMHU, JUIsl COXPAHEHUS 310POBbs U COOJIIOICHUS
HOPM 3KOJIOTHYECKOT0 IIOBEICHUSI B OKPYXKAIOILLEH Cpesie
PaGotate B rpyre ¢ BBIIOJIHEHUEM PA3JIMYHBIX COITHAIBHBIX POJICH,
IUTAHUPOBATh pabOTy IPYIIIbI, pAllMOHATIBHO PACIPEAEIATh 005I3aHHOCTU U
10.18 IJIaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUsX, aI€KBATHO
OLICHUBATh BKJIAJ Ka)KI0TO U3 YYaCTHUKOB I'PYIIIBI B pELICHUE
paccMaTpuBaeMol IpoOIEeMBI
TABJIULIA 3
Kon Kon
IIPOBEPSIEMOTO [IpoBepsiemble 271EMEHTBI COAEPIKAHMS
pasieia JJIEMEHTA
OU3NKA 1 METOJbI HAYYHOI'O ITIO3HAHN A
®usuka — Hayka o npupone. HayuHele MeTOnbl IO3HAHUS
11 OKpy’Karolero mMupa. Poip skciepuMeHTa U TEOpUM B IpoLecce
MIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pU3HKe
1 MopenupoBanue (U3NUECKUX SBICHUN U mpoueccoB. HayuHble
runore3pl.  Pu3nYecKue 3aKOHbBI W TEOpUH.  ['paHuUIBI
1.2 IPUMEHUMOCTH (DU3MYECKHX 3aKOHOB. [IpMHLIMII COOTBETCTBHSL.
Ponbs u mMecTo ¢u3uku B GOPMHPOBAHUN COBPEMEHHOMN Hay4HOM
KAapTUHBI MUPA, B TPAKTUYECKOM AEATEIbHOCTH JIIOAEH
2 MEXAHHWKA
KMHEMATHKA
211 Mexannueckoe JBHkeHUE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO
nBuxkeHust. Cucrema orcuéra. TpaekTopust
[lepememienne, CcKOpocTh (CpemHssl CKOPOCTb, MIHOBEHHas
212 CKOPOCTb) U YCKOpPEHHME MaTepHUaIbHOM TOUKH, UX MPOEKIHUU Ha
ocH cucTeMsl KoopauHaT. Cl0KEeHUE MEPEMEIEHUN U CI0XKEHHUE
CKOpOCTE
PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKCHUE.
2.1.3 I'paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TYyTH U
MepeMeleHIs] MaTepUaIbHON TOYKU OT BPEMEHU
214 CBoOoaHoe mageHne. Y CKopeHrue CBOOOTHOTO TaICHHS
2.1 KpuBonuneiinoe IBYOKEHUE. PaBHOMepHOE IBYKECHUE
215 MaTEpUaJIbHOM TOUKM II0 OKPYXHOCTHU. YTJIOBas CKOpOCTb,
JIuHeWHas ckopoctk. [lepmon m wacrora. LleHTpocTpeMuTensHoe
YCKOPEHHUE
216 TexHu4eckne yCTpOMCTBA: CIMAOMETP, ABUKEHUE CHapPSOB,
LIENIHbIE U PEMEHHBIE NIepeIaun
[Ipaktnyeckue pabotTel. M3MepeHne MrHOBEHHOH CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXAY IYTSIMH, NPOWIECHHBIMU
217 TEJIOM 32 MOCIIE/IOBATEIbHBIE PABHbIE NIPOMEKYTKH BPEMEHH IPH
PaBHOYCKOPEHHOM JBW)KCHHH C HAa4daJlbHOM CKOPOCTBIO, PABHOMU
Hymo. M3ydeHue [BUMKEHUs IIapUKa B BSI3KOW KUIKOCTH.
N3yuenne qBM>KeHUs Teaa, OpOLIEHHOTO TOPU30HTAIBHO
2.2 JUHAMUKA




[Tpunmun otHocuTenbHOcTH ['anmunes. [lepssiii 3akoH HeroToHa.

22.1 )
WueprmanbHble CHCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uiuu cui
Bropoii 3akon HploOTOHa 18 MarepuanbHOM TOYKM B

2.2.3 uHeprmanbHoi cucreme orcuéra (MCO). Tpernit 3axkoH HeroToHa
JUI MAaTePHAIIbHBIX TOYEK

204 3akoH BcemupHoro TaroreHus. Cuna Tspkectu. Ilepsas
KocMudeckasi ckopocThb. Bec Tena

2.2.5 Cwuta ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHHUS U CUJia

2.2.6 TpeHus nokos. Koadourment tpenns. Crita CONpoTUBICHUS TTPH
JIBMDKEHUH TEJIA B )KUIKOCTH MITH Ta3e

997 H(.).CTyHaTeJILHOG U BpaliaTeNbHOE JBIKCHHE aOCOIIOTHO
TBEPOTO Tena

208 MoMeHT cuibl OTHOCHUTENBHO OCH BpaieHus. l[linedo cuibl
YcnoBus paBHoBecus TBEpaoro tena B UCO

229 Texnnueckue YCTPOMCTBA: HOJIIMUITHUKY, JIBYKCHUE
HCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue paboTel. M3yueHue nBWXKeHHS Opycka IO
HAaKJIOHHOW IUIOCKOCTH TOJ JEHCTBHEM HECKOJIbKHX CHIL.

2210 HccnenoBanme 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOUINX B
nedopMUPyEeMO TIPY)KHHE M PE3UHOBOM 00pasiie, OT BETUIHHBI
ux nedopmanuu. MccnenoBanue yciaoBHil paBHOBECHS TBEPIOTO
TeJ1a, IMEIOIIETO OCh BPAIICHHSI

3AKOHbBI COXPAHEHN S B MEXAHUKE

231 Nmmynbe MatepralbHOM TOUKH, CHCTEMbI MaTepUaIbHBIX TOYEK.
Wmnynbe cHITbl 1 MI3MEHEHNE UMITYJIbCA Tea

2.3.2 3akoH coxpaHeHus ummnynbca B UCO. PeakTuBHOE ABMKEHUE

2.3.3 Pabora cunbl

2.3.4 MOIIHOCTE CHIIBI

235 KHHeTquCKafI SHEpPrus MarepuaibHOM Touyku. Teopema o
KMHETHYECKON YHEPTUU
[TorenmmaneHass 3Heprus. I[loTeHIManbHas >SHEPrus YHIPyro

23 2.3.6 nedopMUPOBaHHON TpyxkHUHBL [loTeHIManbHas DJHEpPrus Tena

BOJIM3H TOBEPXHOCTH 3eMIIH
[MoreHnmanpHple W HEMOTCHIUAIbHBIE CHIBL. CBS3b PaOOTHI

2.3.7 HEMOTEHIIUATbHBIX CHJI C M3MEHEHHEM MEXaHWYECKOW JHepruu
CHCTEMBI TeJl. 3aKOH COXPaHEHHs] MEXaHUIECKOH SHEPTHH

2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239 TeXHquCKI:Ie YCTPOMCTBA: JIBUJKEHHE pAKET, BOJOMET, KONED,
MIPYXUHHBIA TUCTOJIET
[Ipaktuyeckue paboThl. V3ydeHue CBS3M CKOPOCTEH TeNl MpH

2.3.10 HeynpyroMm ynape. MccnemoBanme cBs3u  pabOTBl CHIIBI  C
M3MEHEHHEM MEeXaHMUYECKOW PHEpPTUu Teja

3 MOJIEKVJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
3.1 OCHOBHbBIE TOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpHUH.

3.1.1

BpoynoBckoe nBmxkenue. uddysus. Xapakrep IBUKEHUS H




3.2

3.3

B3aMMOJIEMCTBUS YaCTHUI] BEIECTBA

Mogenu CTpoeHUsI Ta30B, KUIKOCTEH H TBEPABIX TeI U

3.12 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHX MOJETICH
3.1.3 Macca monekyin. KonmndectBo BemniectBa. [locrosinaas ABoraapo
314 TenmoBoe paBHOBecue. Temmneparypa u e€ uszmepenue. Illkana
temnepatyp Llenbcus
315 Monens HJIEAILHOTO rasa. OcHOBHOE ypaBHEHHUE MOJEKYISIPHO-
KHHETUYECKOW TEOPUH UIeaThHOTO ra3a
AbGcomoTHasi TeMmmepaTypa Kak Mepa CpeAHeld KHHETHYeCKOM
3.1.6 SHEPTUU TEIUIOBOTO ABW)XKEHUs dacTull raza. lllkanma temneparyp
KenbBuHa
3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa
318 I"a3oBble 3akoHbI. M30MpolLiecchl B UEATBHOM T'a3e C MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA: U30TEpPMa, H30X0pa, n300apa
3.1.9 TexHUYEeCKUE YCTPOICTBA: TEPMOMETP, OapoMeTp
[IpakTuueckue padotsl. M3mMepeHne macchl BO3/yXa B KJIacCHOM
3.1.10 koMHate. lccrnegoBaHue 3aBUCUMOCTH MEXAY MapamMeTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
OCHOBbI TEPMOJIMHAMUWKN
321 Tepmonunamuyeckas cucTeMa. BuyTpenHnss SHEprus
TEPMOJMHAMHYCCKON CHCTEMBI M CITIOCOOBI €€ N3MEHEHUS
322 KomuuectBo  Terotel u  paborta. BHyTpeHHsiss  sHeprus
OJIHOATOMHOTO HJICATIbHOT'O Ta3a
Buner  Teruomepenauu: — TETUIOMPOBOJHOCTb,  KOHBEKIIHS,
3.2.3 n3nmydeHue. Termo€MKOCTh Tena. YJenbHas TeIIoEMKOCTh
BemecTBa. Pacy€r komuyecTBa TEIUIOTHI IPH TEIUIoNepeiade
[lepBriii 3akOH TepMoaAMHAMUKH. [IprMeHeHHe MepBOro 3aKoHa
3.24 TEPMOJMHAMHKHN K u3omporeccaM. ['paduueckas wHTEpIIpeTanus
paboThI raza
TennoBeie MamwuHbl. [IpUHIUINBI JEHCTBUS TEIUIOBBIX MAIIKH.
325 [IpeoOpa3oBanus sHepruu B TemoBblX MamuHax. Kosdduument
none3noro AeiictBusa (manee — KIIJ]) TermoBor Mamuubl. [k
Kapno u ero KIIJI
Bropoit 3akoH TepMoauHamMuku. HeoOpaTHMOCTh MPOIECCOB B
3.2.6 npuposie. TeruioBple ABUTATENH. ODKOJOTHYECKHE MPOOIIEMBI
TETUIOPHEPTeTUKHI
307 TexHuyeckue yCTpOWCTBA: ABHUTaTelb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOVIIBHHUK, KOHTUITHOHEP
3.2.8 [IpakTuueckue padbotsl. U3MepeHue yaenpHOM TenI0EMKOCTH

ATPETATHBIE COCTOSHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

[lapooOpazoBanne u KoHAeHcanus. McmapeHue U KUIEHHE.

3.3.1 VY nenbHas TemoTa napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATyphI
KHTICHUS OT JTABJICHUS

332 AOcomoTHasT W OTHOCHUTENIbHAS  BJIAXHOCTh  BO3IyXa.
Hacspiennsiit nap
Teépnoe Temo. Kpucramumueckue u  aMmopdHBIE  Tena.

3.3.3 AHun3zoTponusi CBOWCTB KpUCTAUIOB. JKHAKHE  KpUCTAJLIBI.

CoBpeMEHHbIE MaTepHUAIIbI




IInaBnenue n KpHuCTaJlJIn3alus. YIIGJ'IBHaH TCIJIOTA IIJIaBJICHUA.

3.3.4 Cybnumarust

3.35 YpaBHeHHe TEIIOBOTO OanaHca
TexHudyeckue  yCTpOMCTBA:  THIPOMETP M IICUXPOMETD,

3.3.6 KaJIOPUMETP, TEXHOJIOTUHU MOJTYYEHHs] COBPEMEHHBIX MaTepHAaJIOB,
B TOM YHUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJOTUU

3.3.7 [IpakTuueckue padoTsl. 3MepeHue BIaXXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA

411 OnekTpu3anusi  Tell.  OJJeKTpuyeckud  3apsa.  JlBa  Buaa
IEKTPUUECKHUX 3aps10B

4.1.2 [IpoBOIHMKY, AUBIIEKTPUKH U MOJIYIIPOBOIHUKH

4.1.3 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa

4.1.4 B3aumogeiictBue 3apsanoB. 3akon Kymnona
Onexrpuueckoe noje. HanpskEHHOCTh 3IEKTPUYECKOro TOJS.

4.1.5 [TpuHIHI CYIEPIIO3UIINH. JInnun HaIpsHKEHHOCTH
IEKTPUYECKOTO OIS

41 416 PaGora cun anekrpocraruyeckoro mosns. [lorennuan. Pasnocts

[IOTEHIIUAJIOB

417 [IpoBOMHUKK ¥ IUAJIEKTPUKA B MOCTOSTHHOM 3JIEKTPUYECKOM
nosie. JlusnekTpuyeckasi IpOHUIIAeMOCTh

418 OnekTpoéMKocTh. KoHmeHcaTop. DNEKTPOEMKOCTh  IIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsKEHHOT0 KOH/IEHCaTopa
Texnuueckune yCTpOMCTBA:! JJIEKTPOCKOII, JIEKTPOMETP,

4.1.9 UIEKTPOCTaTUYECKas 3allUTa, 3a3eMJIEHHE 3JIEKTPONpPHOOpOB,
KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10 [IpakTnueckue paboThLI. N3mepenne JIEKTPOEMKOCTHU
KOHJIEeHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcnoBus CylIecTBOBAaHUSL IMOCTOSIHHOTO JJIEKTPUYECKOIO TOKA.
Hcroununku Toka. Cuia Toka. [TocTosHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

423 ONEKTPUYECKOE CONPOTUBIIEHUE. Y IENbHOE COIPOTUBIECHUE
BelIeCcTBa

424 [locnenoBarenbHOE, TNapauieIbHOE, CMEIIaHHOE COEIUHEHHE
IIPOBOJTHUKOB

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

4.2 4.2.6 MOMIHOCTP TEKTPUIECKOTO TOKA

anekTpoaBkymas cwia (ganee — O3JIC) u  BHyTpeHHee

4.2.7 CONIPOTHBIIGHUE MCTOYHMKA TOKa. 3akoH Oma JUIs TOJHOM
(3aMKHYTOI) 3neKkTprueckoi 1enu. Kopotkoe 3ambikaHue

428 DneKTpOoHHAas MPOBOAWMOCTb TBEPABIX METAUIOB. 3aBUCHMOCTD
COIIPOTHUBIIEHUS] METAJIJIOB OT TemIieparypsl. CBepXIpOBOIMMOCTh

4.2.9 DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
[MonynpoBonuuku. CoOCTBEHHAas M TMPHUMECHas MPOBOJUMOCTD

4.2.10 TTOJTYITPOBOJTHUKOB. CgoiicTBa p-n nepexo/a.

[TonmympoBOTHUKOBBIE TPUOOPEI




DJIEKTPUYECKUH TOK B  JJIEKTPOJIMTAX. OJIEKTPOIUTHYECKAs

4211
JUCCOIMAIUs. DIEKTPOIIN3

DOnekTpuueckuii  Tok B razax. CaMOCTOATENbHBIA U
4212 HECaMOCTOSITEIbHBIN pasps. Paznuunsie THIIBI
CaMOCTOSITeNIbHOTO pa3psaa. Monuus. Ilnazma

TexHudeckue YCTpPOMCTBA: aMIIEpMETP, BOJBTMETP, PEOCTaT,

HCTOYHHKH TOKa, 3JIEKTPOHATrPEeBATEIIbHBIC npuoopHI,
4.2.13 AJIEKTPOOCBETUTENFHBIE TPUOOPHI, TEPMOMETP COINPOTHBIICHUS,
BaKyyMHBI ~ JIMOZ,  TEPMUCTOPl M (OTOPE3UCTOPEI,

HOHprOBOIIHI/IKOBBIf/'I JU0oa, raJlbBaHHUKa

[Mpaktudeckne paboTel. M3ydeHHEe CMEMIAHHOTO COCIUHEHUS
PE3UCTOPOB.

4.2.14
Mamepenne DJIC wucCTOYHMKA TOKAa W €ro  BHYTPEHHErO
conpotuneHus. Habmonenue snexTpoimnsa

IIpexMeTHBIE pe3yabTAThI
11-i kaace

K konny obyuenus B 11 Knacce npeIMETHbIE Pe3ysbTaTbl Ha YIIIyOJEHHOM YpPOBHE JIOJIKHBI
oTpaxartb cHOPMUPOBAHHOCTh y OOYUaIOLIUXCSl YMEHUI:

® [IOHUMATh POJIb (U3UKU B HIKOHOMHUYECKOM, TEXHOJIOIMYECKOH, COLMAIBHONM U ITUYECKON
cdepax IesTeTLHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKHU B COBPEMEHHON HayYHOU KapTHHE
MHUpPA, pOJIb ACTPOHOMHUHM B IPAKTHUYECKON JEATEIBHOCTH 4YEJIOBEKAa M JajbHEHIIEM
HAyYHO-TEXHUUYECKOM DAa3BUTUHM, 3HAYCHHE OIUCATENIBHOM, CHCTEMAaTU3HUPYIOILEH,
OOBSCHUTENIPHO W NPOrHOCTUYECKOW  (QyHKUMHA  Qu3nyeckol  Teopum  —
AIIEKTPOIMHAMUKH, CIIELHMAIbHOW TEOPHUM OTHOCHTEIBbHOCTH, KBAaHTOBOW (PU3UKH, pPOJIb
¢u3nyeckoil Teopun B (HOPMHPOBAHMU MPEJCTABICHUM O (PU3MUECKOW KapTHHE MHpa,
MecTO (U3NYECKOIl KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX
MPEJCTaBICHUN O TPUPO/IE;

® pa3IMyaTh YCJIOBUS NMPUMEHMMOCTU Mojeied (U3MYEeCKUX Tell M MPOLECCOB (SBICHHM):
OJIHOPOAHOE JIEKTPUUECKOE U OJJHOPOIHOE MarHUTHOE T0JIsl, TapMOHUYECKUE KOJIeOaHusl,
MaTeMaTUYeCKU MasTHUK, WJICAIbHBIA MPYXKUHHBIA MasTHUK, FApMOHHUYECKHUE BOJIHBI,
U/iealbHbIN KoeOaTeabHbI KOHTYp, TOHKas JIMH3a, MOJIEJIell aToMa, aTOMHOTO sjipa U
KBaHTOBOM MOJIEJIN CBETA;

® pazMyaTh yCIOBUS (TpaHMIbI, 006JACTH) IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IIOHUMATh
BCeoOIuMi xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB W OrPAaHHMYEHHOCTh HCIOJIb30BAaHUS
YaCTHBIX 3aKOHOB;

® QHAJM3UPOBATh U OOBACHATH JJIEKTPOMArHUTHBIE TPOLIECCHl M  SBICHMS, HCIONb3YS
OCHOBHBIE TMIOJIOKEHHMSI M 3aKOHBl JJEKTPOJAMHAMUKA M  CHEIUAIBHOW TEOPUH
OTHOCHUTENIbHOCTH (3aKOH COXpaHEHHUS JJIEKTPUYECKOro 3apsja, cuia Amriepa, cuia
Jlopennia, 3akOH JJEKTPOMarHUTHOM WHAYKUMH, mnpaBuno JleHna, cBasp OJIC
CaMOMHYKIUU B DJIEMEHTE JJIEKTPUYECKOHN LENU CO CKOPOCTBbIO MU3MEHEHUs CHUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

® QaHAJM3UPOBATh U OOBSCHATH KBAHTOBBIEC MPOLECCHl M SBJICHUS, HCIIOJB3YS MOJOKECHUS
KBaHTOBOW (u3uku (ypaBHeHHe OWHITEHHA 111 (Qorodddexra, mepBbli U BTOPOM
nocTynatel bopa, MpUHIMI COOTHOLIEHUS HeomnpeaenéHHocrer [eiizenOepra, 3aKOHBI



COXpaHEHHsI 3apsIOBOIO U MAaCCOBOTO YHMCENI M DHEPTUU B SJIEPHBIX PEAKIHAX, 3aKOH
pPaIMOaKTUBHOTO pacraja);

® ONUCHIBATh (PU3MYECKHE TNPOLECCHl M SBJICHUSA, WCHOJIb3yS BEIWYHMHBI: HANPSKEHHOCTDH
AIIEKTPUUYECKOTO TIOJIS, TMOTSHIHAT 3JIEKTPOCTATUYIECKOTO MOJIsl, Pa3HOCTh MOTEHIHAJIOB,
ANEKTPOJBWKYIIAS CHIIA, HHIYKIIMS MAarHUTHOTO T10JIsI, MATHUTHBIN TIOTOK, CHJIa AMIiepa,
WHIYKTHBHOCTD, 3JCKTPOJBHKYINAs CHJIa CAMOWHIYKIIMW, DHEPTusi MarHUTHOTO TMOJIsS
NPOBOJHUKA C TOKOM, DPEISITUBUCTCKUN HMITYJIbC, IOJHAs HHEPTUs, DHEPTUsl IOKOS
CBOOOJHOW YaCTUIBI, SHEPTHsl U UMMYJIbC (OTOHA, MACCOBOE YHMCIO W 3apsi sjapa,
SHEPrHs CBS3H S/Pa;

® 00BSICHATH OCOOCHHOCTH MPOTEKAHUS (PU3MUYECKUX SBICHUN: SJIEKTPOMArHUTHAsT UHAYKIIHS,
CaAaMOWHIYKIMS, PE30HAHC, WHTEepPEpeHIMs BOJH, IUQGPAKIHSA, TUCIEPCUS, MOITHOE
BHYTpEHHEE oTpaxkeHue, ¢otodnekrpudeckuii ddpdext (dhortodrddekr), anpda- u Oera-
pacmazsl siep, rTaMMa-u3lydeHue saep, Gu3ndeckre NpUHIHIBI CIIEKTPAIbHOTO aHAIN3a
U paboTHI J1a3epa;

® OIIPEIENIATh HANpPaBICHHE WHIYKIWA MAarHUTHOTO TIOJNS TPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuibl JlopeHna;

® CTPOUTH M300pakeHUE, CO3]aBAeMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH30M, U PaCCUUTHIBATD
€ro XapaKTEePUCTUKHU;

® IPUMEHSTH OCHOBOIIOJIATAlOIINUE ACTPOHOMUYECKHE TIOHSATHSA, TEOPHUH M 3aKOHBI IS
aHaM3a U OOBSICHEHUS (PU3UYECKUX MPOLIECCOB, MPOUCXOIINX B 3BE3/IaX, B 3BE3IHBIX
CHCTEMaX, B MEXTaJlaKTHUYECKOW Cpelie; JBIKCHHsI HEOSCHBIX TEN, SBOJIOIUM 3BE3N U
Bcenennoii;

® [IPOBOJIUTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PM3NUECKUX BEJTMUUH C MCIIOJIb30BAaHUEM HPSIMBIX
U3MEpEeHUH, TpHU OTOM KOHCTPYHMPOBATh YCTAHOBKY, (PHKCHpPOBATh pe3yJbTaThI
MOJyYeHHOW 3aBUCHMOCTH (DM3WUYECKUX BEIMYMH B BUAEC TpadukoB c yd€Tom
aOCOJIIOTHBIX ~ MOTPEHIHOCTeH  WM3MEpEeHuH, JAenaTb BBIBOABI 1O  pe3yibTaTaM
UCCIIEI0BaHMS;

® IPOBOJIUTh KOCBEHHBbIE H3MEpPEHMs (U3UUECKUX BEJIMYUH, TPU ITOM BHIOHMpATh
ONTUMAIIGHBIA ~ METOJ] W3MEpPEHUs, OIEHUBATh a0CONIOTHBIE H  OTHOCHUTEIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUH;

® IIPOBOJIMTH OIBITHI TIO TPOBEPKE MPEIUIOKEHHOW THUITOTE3bI: TUIAHUPOBATh AKCIECPUMEHT,
COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATH MOJYYECHHBIC PE3YyIbTaThl U
JieNiaTh BBIBOJI O CTaTyce NPeAsIOKEHHON TUIIOTE3bI;

® OITUCHIBATh METOIBI TOYYCHUST HAYYHBIX aCTPOHOMHUYECKHIX 3HAHHIA;

e COOMIOaTh TpaBMiIa OE30MACHOTO TpyJa MpH TPOBEACHUU HCCIEOBAaHUH B paMKax
y4eOHOTO SKCIIEPUMEHTa, MPAaKTHKyMa M Y4eOHO-HCCIEeNOBATEIbCKOW M TPOEKTHOM
NEeSTebHOCTH C HCIOJb30BAHUEM HW3MEPUTENIBHBIX YCTPOMCTB M J1a00paTOPHOTO
000pyIOBaHUs;

e pemiath pacyE€THbIC 3a/1a4M C SBHO 331aHHON U HESBHO 3a/laHHON (PU3MYECKON MOJIeNbIO: Ha
OCHOBAHHY aHAJIN3a YCIIOBHS BHIOMPATh (PU3MUECKUE MOIEIH, OTBEUAIONINEe TPEOOBAHUSIM
3a7a9u, MPHUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJAThl (U3NIECKHX
TEOPU NpPHU HUCMOJNB30BAaHUM MATEeMAaTHUYECKUX METOJOB pELICHHsS 3ajad, MPOBOAUTH
pacyéTbl Ha OCHOBAaHMM MMEIOIIUXCSA JIAHHBIX, AaHAJIM3UPOBATH pE3yJIbTaThl U
KOPPEKTHPOBATH METO/IbI PEIICHHSI C YIETOM IOTYyYEHHBIX PE3yJIbTATOB;

e pemiaTth KadecTBEHHBbIC 3a7auyd, TpeOyrollue NMPUMEHEHUs 3HAHMHA W3 pa3HBIX pa3/iesioB
Kypca (GU3MKHA, a TaKKe WHTETPAallMd 3HAHUH M3 JPYTHX MPEIMETOB E€CTECTBEHHO-



HAYYHOTO LHMKJA: BBICTPAUBAaTh JIOTHUECKYIO IEMOYKY pACCY)KICHHH C Omopod Ha
U3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUYECKHE SBICHUS;

® JICTIOJIB30BaTh TEOPETUYECKUE 3HAHUSA JUIsI OOBSICHEHUS OCHOBHBIX IMPHUHLMUIIOB PabOTHI
U3MEPUTENBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MPOIECCOB;

® IPUBOJIUTH MPHUMEPHI BKJIAZa POCCUUCKUX U 3apyOeKHBIX Y4YEHBIX-(DM3UKOB B pa3BUTHE
HayKd, B OOBSCHEHHME TNPOIECCOB OKPY)KAIOLIETO MHpPA, B PA3BUTUE TEXHUKH U
TEXHOJOTUH,

® AaHAJM3UPOBATh U OLIEHUBATH MOCJIEICTBHS OBITOBOM M NPOM3BOACTBEHHOHN JAEATEIBHOCTH
YeJIOBEeKa, CBSI3aHHOW C (U3MUeCKUMM IpoleccaMH, C TO3ULUH 3KOJIOTMYECKOH
0€30MaCHOCTH, TPEACTABICHUH O pPALMOHATBHOM MPUPOJOINOIB30BAaHUM, a TaKKe
pPa3yMHOM HCIIOJIb30BAHUM JIOCTMIKEHUHM HAyKM MW TEXHOJIOTMM Ul JaJbHEHIIEero
Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA;

® IPUMEHSTH Pa3JIMYHbIE CHOCOOBI PadOTHI ¢ MHPOpMaLUeH (GHU3MUECKOTO COAECpKAHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUHA, IPU ITOM UCIIOJIb30BATh
COBpEMEHHbIe HH(POPMALIMOHHbIE TEXHOJIOTUH JIJIsl TOMCKaA, IepepabOTKU U NMPEIbsABICHUS
y4eOHOH W Hay4YHO-TIOMYJSIpPHOH HH(GOpPMAIMH, CTPYKTYPUPOBAHUS W WHTEPIpPETAIUU
UHPOpPMALIUK, TOJYYEHHOH M3 Pa3IMYHBIX HMCTOYHHKOB, KPUTUYECKH aHAIN3UPOBATH
HOJy4aeMyro UH(OPMAIMIO U OLIEHUBATh €€ IOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMX CS
3HaHUM, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA UH(OpMALIUH;

® IPOSIBJIATh ~ OPraHU3allMOHHbIE W IIO3HABATEJIbHbIE  YMEHHUS  CaMOCTOSITEIbHOI'O
npuoOpeTeHUs] HOBBIX 3HAHMH B IPOLECCE BBINOJHEHUS MPOEKTHBIX M y4eOHO-
HCCJIEI0BATEIBCKUX padoT;

e paboTaTh B IpyMIe ¢ UCTIOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIeH, IIaHupOBaTh paboTy
TPYIIbI, PAlMOHAIBHO PACHpPEAeNsaTh JAEATENIBHOCTh B HECTAaHAAPTHBIX CHUTYAIUSX,
QJICKBaTHO OIICHWBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB TPYNIBl B  pEIICHHE
paccMaTpuBaeMoi MpoOIeMsl;

® IIPOSIBIIATH MOTUBAITUIO K Oyaymiei mpodeccHoHanbHOM AeATEIBHOCTH 110 CIIEIUATBHOCTSIM
(U3UKO-TEXHUYECKOT 0 MpOoduIIs.

TABJIUIIA 4
Kon
IPOBEPSIEMO [TpoBepsieMble TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
ro 00pa3oBaTenbHON MTPOTrpaMMBbl CPETHETO 00IIIeT0 00pa3oBaHUS
pe3ynbTara

JleMOHCTpUpOBaTh Ha MpHUMeEpax poJib U MecTo (U3UKH B (POPMHUPOBAHUU
10.1 COBPEMEHHOM Hay4YHOH KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOU JIEITEIHHOCTH JIOICH

Y4uuThIBaTh TpPAHUIBl MPUMEHEHUS W3YYEHHBIX (QU3NYECKUX MOJeNeil:
10.2 MaTepHalibHasl TOYKa, MHepIUalbHas CUCTeMa OTCcuéTa, abCOIIOTHO TBEPIOE
TeJ0, UAeaJbHBIA ra3; MOJEIU CTPOEHUS Ta30B, )KUJIKOCTEH U TBEPABIX Te,
TOUYEYHBIH IEKTPUUECKUI 3apsia — MPH pelieHNH (PU3NIeCKHX 3314

Pacno3snaBaTh (Qu3nueckue sBIEHUS (MPOLECCH) M OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHYECKOW TEOPUHU CTPOCHHS
10.3 BEUIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE IBIDKEHHE, CBOOOJHOE TMAaJieHWE TeJ, IBIDKEHHE IO
OKPY>KHOCTH, WHEpUHMs, B3auMmozeicTBue Tei; Aud¢ys3usi, OpoyHOBCKOE
IBIDKEHHE, CTPOCHHE XHUJIKOCTEH M TBEPIBIX Tell, M3MEHEHHE 00bEMa Tell




MpU HarpeBaHuM (OXJIaXKIEHHUU), TEIUIOBOE paBHOBECHE, HCIapeHHe,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAUIN3allMs, KUTIEHHE, BIaXXHOCTh BO3AYyXa,
MOBBIIICHNE JIaBJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXy IapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECccax; IEKTPU3ALHUs Tell,
B3aUMO/ICHCTBHE 3apsI0B

10.4

OnuchiBaTh MEXaHUYECKOE JBMXKEHUE, UCMONb3Yysd (U3NUYECKUE BEINYMHBI:
KOOpAMHATA, IIyTh, IIEPEMEILECHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUia,
UMITyJbC  Tejla, KUHETHYeCKas DHEprus, IOTCHLUMAIbHAS  DHEPIHUsd,
MeXaHu4eckasi paboTa, MeXaHU4YecKasi MOIIHOCTh; IPU ONKUCAHUU MTPABUIBHO
TPAKTOBaTh (PM3UUECKUI CMBICIT UCIIOJIb3YEMbIX BEJIMUNH, X 0003HAYEHUS U
CIMHUIIBI, HAXOOUTHh (HOPMYJBI, CBS3BIBAIOIIME JAHHYIO (DU3HUYECKYIO
BEJIMYHHY C JPYTMMH BEJINYMHAMHU

10.5

OnuceiBaTh U3Yy4YEHHBIE TEIUIOBBIE CBOMICTBA TEN W TEIUIOBBIE SIBJICHUS,
UCIIONB3YS (PM3WYECKUE BEIMYHMHBI: JaBIICHUE ra3a, TeMIepaTypa, CpeaHss
KUHETUYecKas SHEprus Xa0TUYECKOIO JIBU>KEHUS MOJIEKY,
CpEelHEKBaJgpaTU4Has  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISL JHeprusi, pabora rasza, KodQ(HUIHEHT MOJIE3HOT0 eHCTBUS
TEIJIOBOTO JIBUTATEIIS; MIPH OMHMCAHUU MPABUIBHO TPAKTOBATH (PU3NUYECKUIA
CMBICIT HCIIOJNb3YEMBIX BEIUYUH, UX O0O3HAYEHUS U EIUHUIIbI, HAXOJUTh
(GbopMyIBI, CBS3BIBAIONIME JaHHYIO (U3MUYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYUHAM

10.6

OnuceiBaTh  U3y4yeHHBIE  JJIEKTPUYECKHME  CBOMCTBAa  BewleCcTBA U
AJIEKTPUUYECKUE SIBIICHUS (IIPOIECCHI), MCIONB3Ysl (U3NYECKHE BEITUYHHBIL:
IEKTPUYECKUN  3apsf, DJIEKTPUYECKOE II0JIe, HaIpPsHDKEHHOCTh IO,
MIOTEHIMAJ, Pa3HOCTh MOTCHIMAJIOB; NP ONMCAHWH MPABWIBHO TPAKTOBATH
(¢u3n4YecKuil CMBICI UCTIOIb3YEMBIX BEJTUYMH, UX 0003HAYEHUS U €TUHMIIBI;
yKa3bIlBaTh (OPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (U3MYECKYIO0 BEJIUYUHY C
JAPYTUMU BEIUYUHAMU

10.7

10.8

10.9

10.10

aHATM3UPOBATh (PU3MUECKUE TPOILIECCH U SBJICHUS, UCIIONB3YS (PU3NIECKHE
3aKOHBl M TPHHLUIBL 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akoHsI
HeioTOHA, 3aKOH COXpaHEHHWsT MEXaHHYECKOH JSHEPruH, 3aKOH COXPaHEHUS
UMIyJbca, MNPUHLUMI  CYNEPHO3ULIMU  CUJ, MPUHIMI  PABHONPABUS
WHEPIUABHBIX CHCTEM OTCUETa; MOJIEKYISIPHO-KHHETHUECKYIO TEOPHUIO
CTPOEHHUSI BEIECTBAa, TIa30Bble 3aKOHbI, CBA3b CPEIHEH KHHETHYECKOM
SHEPrUM TEIUIOBOTO JABIM)KEHHS MOJEKYJI € aOCOJIOTHOM TemmepaTypou,
NEPBbII 3aKOH TEPMOJINHAMMKH; 3aKOH COXPAHEHUS HJIEKTPUUYECKOro 3apsija,
3akoH KyioHa; mpm 3TOM pa3nuyaTh CI0BECHYIO (pOpPMYITHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE M yciuoBHA  (TpaHHUIBL,  00JIACTH)
MIPUMEHUMOCTH

OOBACHATH OCHOBHBIE TPUHIMMBI JACHCTBUS MallWH, MpUOOPOB U
TEXHHYECKUX  YCTPOWCTB;  pa3inyarh  yClIOBUS HUX  0e30macHoro
HCIIOJIb30BaHHUsI B IOBCETHEBHOM JKU3HU

BBITIONTHATE AKCIIEPUMEHTHI 0 WCCIICIOBAHHIO (DU3MYCCKHUX SBICHUH U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIL; TIPH ITOM
dbopmynupoBath npodieMy (3amady) U THIOTE3y YYeOHOTO SKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEATIOKEHHOTO 000pyI0BaHus, TPOBOAUTH OIBIT U
(hopMyIUpPOBaTh BHIBOJIBI

OcymiecTBIATh TPsIMbIE M KOCBEHHBIC HM3MEPEHUs (PU3NUECKHX BEIIMYHWH;
IpH 3TOM BBIOMPATH ONTHUMAIBHBIA CIIOCO0 HM3MEPEHUs M HCIOIb30BaTh
W3BECTHBIE METO/IbI OLICHKU MOTPENTHOCTEN U3MEPEHUI




HccnenoBaTh  3aBUCUMOCTH  MEXKIY  (DH3UYECKMMH — BEIIMYMHAMH  C
UCIOJIb30BAHUEM TIPSMBIX HU3MEPEHHH; TMPH OSTOM KOHCTPYHPOBATh
10.11 YCTaHOBKY, (DUKCHpOBaTh  pPE3yJbTaThl  IOJYYECHHOW  3aBUCHMOCTHU
(U3MYECKUX BEIUYMH B BHJE TAOIUI] U TpauKOB, JENaTh BBIBOABI IIO0
pe3yJsibTaTaM MCCIIeI0BAHUS

Cobmroath mpaBuiia 0€30MaCHOTO TPy/Aa MPU MPOBEACHUU UCCIICAOBAHUI B
10.12  PaMKax y4eOHOrO SKCIEPUMEHTA, y4eOHO-UCCIIEN0BATENLCKON U IIPOEKTHOM
JEATEIBHOCTH C  HCIIOJNB30BAaHHEM  W3MEPHTEIBHBIX  YCTPOWCTB U
712a00paTOPHOTO 000PYAOBAHUS

Pemate pacu€THble 3amauM ¢ SIBHO 33JaHHOM (PU3UYECKOH MOJENbIo,
UCTONB3Ysl (PU3MYECKHE 3aKOHBI M MPHHIMIIBI, HA OCHOBE aHAJIN3a YCIIOBHSI
10.13  3apaum BEIOMpATh (DU3MUECKYIO MOJIEIb, BEICATh (PH3NUECKIE BETMUYUHBI U
(bopMyIbl, HEOOXOAMMBIE IS €€ PEeIIeHHs], TPOBOIUTH PACUETHI U OIICHUBATh
peaTbHOCTh MOIYYEHHOTO 3HAYCHUS! (PH3HUUECKON BEITMYMHBI

Pemrats Ka4C€CTBCHHBIC 3aJa4u: BBICTPpanBaTh JOTHYCCKHU
10.14 HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI>'I Ha HU3YYCHHBIC
3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘~I€CKI/IG SABJICHUSA

Hcnonp3oBaTe  TpuU  peHIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
nH(OPMALIMOHHBIE  TEXHOJOTHUM  JUIsi  TOWUCKA,  CTPYKTYpUPOBaHUS,
10.15  purepnperamdu M TpPEACTABNCHWS yYeOHOW WM HAYYHO-IIOMYJISAPHO!M
nH(poOpMalUY, TOJYYEHHONH U3 PA3IUYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJM3UPOBATH MOTyIaeMyI0 HH()OPMAITUIO

[IpuBOIUTE MpUMEPHI BKJIA/Ia POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
10.16 g passurHe HAyKH, OOBICHEHHE IPOIIECCOB OKPYKAIOMIETO MHPA, B PA3BHTHE
TEXHHUKHU ¥ TEXHOJIOTUI

Vcnonb30BaTh TEOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOM JKU3HU
10.17  AiA  oOecrieyeHust 0e30MacCHOCTH Mpu  oOpamieHuu ¢ npubopamu U
TEXHUYECKMMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 3JI0pOBbsI U COOIIOAEHUS
HOPM KOJIOTHYECKOT0 TIOBE/ICHHS B OKPYKaIOIIeH cpefe

Pabortate B rpyame ¢ BBITOJIHCHUEM pPa3JIUMYHBIX COIHAJIbHBIX pOJ'IGfI,
MJIaHUPOBATh PabOTy TPYIIIILI, PAllMOHANIBHO pacHpenensiTh 00S3aHHOCTH U
10.18 IUIAaHUPOBATh ACATCIBHOCTL B HECTAHAAPTHBIX CUTYyallUAX, AACKBATHO
OIIEHMBAaTh BKJaJ KaXJOr0 M3 YYACTHUKOB TPYyHIbl B pEIICHUE
paccMaTpuBaeMoOn MpoOIeMbI

TABJIMLA 5
Ko Kon
A MIPOBEPSIEMOTO [IpoBepsiembie STIEMEHTHI COJEPIKAHMS
paznena
AJIeMEeHTa
DJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. 9JIEKTPOMAT'HUTHA A MHAYKIINA
43.1 [TocTostHHBIE MarHUTHI. B3anmoielicTBHE MOCTOSSHHBIX MATHUTOB
MarnutHoe mnone. Bektop MarHuTHOM wuHAYKUMHU. [IpuHIMD
4.3.2 cyneprio3uiui. JIuHun mMarHuTHOW WHAYKIUU. KapTuHa IUHMIMA
4.3 MarHUTHOM MHAYKIIMH TOJISl TOCTOSIHHBIX MarHUTOB
MaruutHoe Tosie MPOBOAHMKA ¢ TOKOM. KapTuHa IMHUN moss
4.3.3 UIMHHOTO TPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOIO
MPOBOJIHUKA, KATYIIKHU ¢ TOKOM. OnbIT OpcTena. Bzanmoneiictue




IMPOBOAHHUKOB C TOKOM

4.3.4 Cuna Amnepa, e€ MOAYJb U HallpaBJICHUE

Cuna Jlopenma, e€ Moaylb U HampaBlieHue. J[[BuxkeHue
4.3.5 BapsHKEHHOW YacTULBI B OJHOPOJHOM MarHUTHOM moie. PaGora
cuibl JIopeHna

4.3.6 SIByieHUE AIEKTPOMArHUTHON MHIYKIIUHI

4.3.7 [ToTok BeKTOpa MArHUTHON MHIAYKLIHUHU

43.8 OJ1C unaykiuu. 3aKoH 31eKTpoMaruHuTHOW uuaykuuu dapazaes
439 Buxpesoe anexkrpuueckoe noisie. 1C UHAYKIIMKA B MPOBOJIHUKE,

ABHKYIICMCS ITOCTYIIATCIIBHO B OAHOPOJAHOM MAIrHUTHOM I10JIC

4.3.10 I[Ipasuno Jlenna

4311 WuayktuBHOCTh. SIBNeHue camonnaykuuu. 9J1C caMonHaAyKIuu
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYIIKH ¢ TOKOM
4313 ONEeKTPOMArHUTHOE I10JI€

TexHuueckue ycTpoiicTBa: IIOCTOSIHHbIE MAarHHThbl,
4.3.14 BIIEKTPOMArHUTBI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIE€MEHTApPHBIX

HaCTHl, THAYKIIMOHHAA I1CYb

[TpakTuyeckue paboThl. M3ydeHne MarHUTHOTO TOJISI KATYIIKU C
4.3.15 TokoM. MccnenoBanne NeiCTBUS TOCTOSHHOTO MarHUTa Ha paMKy
c TokoM. VcciienoBanue sIBJIICHHsSI 2JIEKTPOMAarHUTHOW MHIYKIIHH

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U 5JIEKTPOMAI'HUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBoOonHbIe KOJIeOaHNsI.
5.11 ["apmonunueckue xkonedanus. [lepuoa, yactora, aMmmuntyaa u ¢asa
KosieOaHuI
5.1.2 IIpyxvHHBIN MasgsTHUK. MaTemMaTU4eCKUN MasTHUK
5.1.3 VYpaBHeHHe TrapMoHHYecKHX Kosebanuil. KuHematudeckoe Hu
ITMHAMHYECKOE OMKCAaHUE K0JIeOaTeIbHOTO IBUYKEHUS
[IpeBpareHre sHEPrUM MIpU rapMOHUYECKUX KoseOaHusx. CBs3b
5.14 AMIUTUTY/bI KOJeOaHMM HMCXOAHOM BEIMYMHBI C aMIUTUTYAAMHU
KosjeOaHui €€ CKOPOCTU U YCKOPEHHUS
51 Konebarenbubiit  koHTYp. CBOOOAHBIE  3JIEKTPOMArHUTHBIE

515 KojeOaHus B HIEATHHOM KOJIEOATEIbHOM KOHTYype. AHAaIorus
MEXIy MEXaHWYECKUMHU M DJICKTPOMArHUTHBIMU KOJICOAHMSIMU.
Dopmyia ToMmcoHa

5.1.6 3aKOH COXpaHEHHs DJHEPruM B UACATHHOM KoJeOaTeIbHOM
KOHTYpE
BreinyxaeHnbie MEXaHUYECKHE Kose0aHusl. Pe3oHanc.

5.1.7 PesonancHass  KpuBas. BBIHY)KIEHHBIE  DJIEKTPOMAarHUTHBIE
Kosie0aHus.

518 ITepemennsbIil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.

5.1.9 MOIHOCTh MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U JIEUCTBYIOIIEE




BHAYCHUC CUJIbI TOKA U HAIIPSXKCHUA

Tpancopmarop. IIpomsBoactBo, mepenaua u moTpedieHUE
DIICKTPUYECKOW  DHEPrHHM.  DKOJOTMYECKHE  PUCKH  TIpH

5.1.10
IMPOU3BOACTBE ANEKTPUUECKON SHEPTUMU. Kynberypa
MCIIOIB30BAHUSI JIEKTPOIHEPTUHU B IOBCETHEBHON KU3HU
5.1.11 TexHUYEeCKHEe YCTpOUCTBA: celicMorpad, dIEKTPUISCKUNA 3BOHOK,
ITMHUM 3JIeKTponepesayd
[Tpaktuyeckue pabotbl. MccienoBaHne 3aBUCUMOCTH TEpHOIA
5.1.12 MasbIX KoyiebaHuil ITpy3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipys3a.

MccnenoBanue MepeMEHHOr0 TOKa B LIEMM M3 IOCIENOBATEIIBHO
COETMHEHHBIX KOHJIEHCATOPa, KaTYIIKH U pe3UcTopa

MEXAHWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanudeckue BOJIHBI, YCIOBHUsI pacmpoctpanenus. llepuog.

5.2.1 CkopocTh pacnpocTpaHeHMs M JulMHa BoJIHBL. [lonepeunsie u
[TPOJI0JIbHBIE BOJIHBI

5.2.2 WuTepdepentms u qudpaxuss MEXaHHIECKUX BOJTH

5.2.3 3Byk. CkopocTb 3Byka. ['pomkocTh 3Byka. Beicota ToHa. TemOp
BBYKa
ONEeKTpOMarHUTHbIE BOJIHBI. VYcnoBus U3ITyYEHUS

524 AIEKTPOMArHUTHBIX BOJIH. B3anmuas opueHranusi BekTopoB E, B
1 U B DJIGKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.2 CBolicTBa 3J1€KTPOMarHUTHBIX BOJH: OTPa)KEHHE, MPEIOMIICHUE,

5.2.5 MOJIsIpU3aLus, mudpakus, UHTEephEepeHIys. Ckopoctb
PIEKTPOMAarHUTHBIX BOJIH

526 [Ixana JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
DIIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

5.2.7 [IpyHIMIBI  paguocBs3W W TeleBUAeHUS. Pannonoxkanus.
(DNIEKTPOMarHMTHOE 3arpsi3HEHNE OKPY)KAIOIIEN CpeJibl
TexHUuyeckue  YCTpONCTBA:  MY3bIKaJbHBIE  HMHCTPYMEHTHI,

5.2.8 YJIBTpa3ByKOBasi JUAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajaap,
paanonpuéMHIK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neup

OIITUKA

53.1 ITpsiMmosIMHEHOE paclpoCTpaHEHUE CBETA B OAHOPOJIHOM Cpeae.
Ulyud cBera

5.3.2 OtpaxkeHre cBeTa. 3aKOHbI OTpaxkeHWs cBeTa. [locTpoeHue
M300paKEHHH B TTIOCKOM 3epKasie

5.3.3 I[penomnenne cBeTa. 3aKoHBI IpeOMIIEHHS cBeTa. AOCOIIOTHBIN

53 [oKa3aresb MPeTOMICHUS

5.3.4 IlonmHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yroa IOJHOIO
BHYTPEHHETO OTPAKEHHUSI

535 Hucnepcus ceera. ClnoxHbIi coctaB 6eoro cera. Lser
ColOuparormue ¥ pacceuBarolve JHWH3bI. TOHKas JWH3A.

5.3.6 DOKYyCHOE pacCTOSHUE M ONTHYECKas CHJIa TOHKOW JIMH3BI.

[MTocTpoeHne H300pakeHWI B COOMpPAIONIUX W PACCEHUBAIOIINX
iuH3ax. POpMyJIa TOHKOU JIMH3bL. Y BEJIMYECHUE, 1aBAEMOE JIMH301




5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONMTUKHU

Wutepdepennust cBera. KorepeHTHbIE HCTOYHUKHU. Y CIOBUS

5.3.8 HaOJIOACHNS MAKCHMYMOB U MUHUMYMOB B MHTEp(EpPEeHLINOHHOM
KapTHHE OT JABYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHHKOB
Hudpakuus cBera. [udpakumonnas pemérka. YcioBue
5.3.9 HaOII0ACHUS IJIaBHBIX MaKCHMYMOB npu naJcHAN
MOHOXPOMATHUYECKOTO CBETA HAa TU(PPAKIMOHHYIO PEIIETKY
5.3.10 [Tonsspu3zanus ceera
TexHU4YecKMe  yCTpPOWCTBA:  OYKH, Jyma, ¢oToamnmnapar,
5311 [TPOCKLIMOHHBIM amIapaTr, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONITUKA, TU(PPAKIMOHHAS PEHIETKA, TTOJISPOU]]
[TpakTuyeckue paboTsl. M3MepeHnue mokazaTemsi MpeIOoMIICHUS.
5.3.12

MccnenoBanue CBOWCTB M300pakeHWM B JiMH3aX. HaOmroneHue
ITUCTIEpCUU CBETa

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['paHubl MPUMEHUMOCTH KJIACCUYECKOM MexaHUKU. [locTynarel

6.1 TEOPUU OTHOCUTENLHOCTU: WHBAPHAHTHOCTh MOJIYJS CKOPOCTH
CBETa B BaKyyMe, IIPUHIIUIT OTHOCUTEILHOCTH DWHINTCHHA
6 6.2 OTHOCHTEITFHOCTh OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU W
COKpaIl[eHHE JIMHbI
6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI
6.4 CBsI3p MacChl C DHEPrHEH M HMITYJbCOM CBOOOIHOW YaCTHIIBL
DHEeprus MoKosi CBOOOTHOM YaCTUIIBI
KBAHTOBAS ®U3UKA
DJIEMEHTHI KBAHTOBOUW OIITUKN
711 @®ortonbl. Popmyna I[lmanka cBs3u sHepruum (QOTOHA C €ro
MaCTOTON. DHEPrusl U UMNYyJIbC poToHa
7192 OtkpeiTue u wuccienaoanue (oroadpdexra. Omnbiter ATl
CronetoBa. 3akoHbl poTorddexTa
713 VYpasuenue DiiHimTeiHa ansa potorddexra. «KpacHas rpanuiar
7.1 boTorddexra
7.14 Jasnenue ceta. OmbiTs! I1.H. Jle6eneBa
7.1.5 XUMHYECKOE IEUCTBUE CBETA
716 TexHuueckue  ycTpoiictBa:  QOTOdIEMEHT,  (POTOAATUHK,
coJIHeUHast OaTapesi, CBETOIUO]]
CTPOEHUE ATOMA
721 Mopnens aroma Tomcona. OnbiTer Pesepdop/ia mo uccienoBanuio
cTpoenus aroma. [InmanerapHas Moaenp aroma
[Tocrynater bopa. M3nydenwe u mormomieHHe (HOTOHOB MpHU
7.2.2 [epexojie aToMa C OJHOIO YPOBHSI DHEPrMM Ha JIpyrou. Buusl
7.2 criekTpoB. CIIeKTp ypOBHEW YHEPTUU aTOMa BOJIOPO/Ia
BomHoBeie  cBoiictBa  yactuu.  Bomwel ge  bBpois.
7.2.3 KoprycKyIspHO-BONHOBOH ayann3M. JIudpakims JeKTpOHOB Ha
KpUCTaJIaX
7124

CHOHTAaHHOE€ W BBIHYXKJIECHHOE H3JIy4€HHE. YCTpPOMCTBO U




MpUHLMT pabOTHI J1azepa

725 Texnuueckue YCTPOMCTBA: CIIEKTPAJIbHBIN aHaunu3
(criekTpockomn), a3ep, KBAHTOBBIM KOMITBIOTED
7.2.6 IIpakTuueckue paboTsl. Habmoaenue nuHeityaToro cnekTpa
ATOMHOE A/1PO
731 MeTtoapl HaOJIIOIEHUS M PETHCTPALK 3JIEMEHTAPHBIX YaCTHUL]
OtkpeiTue  pamumoaktuBHOCcTH.  OmbiTel  Pesepdopma 1o
7.3.2 ONPEACIICHUIO COCTaBa PAaJUOAKTHUBHOrO wu3inydeHus. CBoilcTBa
anb(da-, 6era-, raMma-u3IydyeHus. BiusHue paanoakTUBHOCTH Ha
DPKMBBIE OPraHU3MBbl
OtkpelTHEe HpoTOHa M HeWTpoHa. HykiioHHas Monenb sjapa
733 [eitsenbepra — MBanenko. 3apsan sapa. MaccoBoe 4yuClO sapa.
M30TOMBI
734 Anbda-pacnian. DJIEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacnas.
["amma-u3nydeHue. 3aKOH paIMOAKTUBHOIO pacrajia
73 735 OHeprus CBsI3W HYKJIOHOB B sjape. Snepubie cunbl. Jledext
' IMacCCBHI sIpa
7.3.6 SnepHble peakiuy. JIeneHne U CHHTE3 AIep
Snepusiii  peaktop. TepmosimepHbiii  cuHTe3. IIpoGiembr 1
7.3.7 [EPCIIEKTUBBl SJEPHON DHEPIeTUKH. OKOJIOTUYECKUE AaCIEKThI
51IEpPHOM SHEPTeTUKU
738 DneMeHTapHbIe YaCTHUIBL. OTtkpbiTHE MIO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
739 TexHuueckne yCTpOWCTBA: JIO3UMETP, Kamepa BuibcoHa,
siIepHBIN peakTop, aToMHasi Oomba
7.3.10 [Tpaktuyeckue pabotel. MccienoBaHnue TpekoB wyacTul (IO
roToBeIM (hoTOrpadusim)
OJIEMEHTBI ACTPOOU3NKU
8.1 Bun 3BE€3qHoro Heba. Co3Be3nusi, sipkue 3BE3MbI, IUIAHETHI, UX
BUIMMOE JBUKCHHE
Conneunas cucrema. Ilmaners! 3eMHO# rpynnel. IlmaneTsi-
8.2 FUTaHThl M MX CHYTHUKH, KapjUKOBBIE IJIaHEeThl. Maible Tena
COTHEYHOM CUCTEMBI
8.3 Comnrie, hotocdepa u armochepa. ComHeuHass aKTUBHOCTh
8.4 Ucrounuk sHeprun CostHIA U 3BE3NT
3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb,
paguyc, TEeMIeparypa, MX B3auMOCBs3b. JlnarpaMmMa «CrieKTpaibHbIi
8.5 KJIacC — CBETUMOCTbY». 3BE3/bl TJIABHOM IOCIIEI0BATEILHOCTH.
3aBUCMMOCTh «Macca — CBETUMOCTb» JJs  3BE3] IJIaBHOMU
MOCIeN0BaTEIbHOCTH
8.6 Baytpennee crpoenue 3BE31. COBpPEMEHHBIE MPEICTABICHUS O
ITPOMCX0XKAEHNH U 3Bosronny CoslHIa ¥ 3BE311. DTanbl )KU3HU 3BE3]
Mneunsnii Ilyte — Hama I'anaktuka. CrnupaibHas CTpyKTypa
8.7 ["anaxkTvku, pacnpeneyieHue 3BE37, raza W nbuid. [lonoxxkeHue u

meukenre Comuna B [amaktuke. [lmockas u  cdepuueckas

MOJICUCTEMBI I aJlTaKTUKHU




8.8 Tunel ranaktuk. Paguoranaktuku u kBaszapbl. UEpHBIE OBIPBI B
sJIpax rajlakTUK
Bcenennas.  Pacmmupenne  Bceenmennoit.  3akon  XaOOma.

8.9 Pazberanue ramaktuk. Bo3pact m pamuyc Bcenenno#, Teopus
bosbiioro B3peiBa. Moaenb «ropsueid Beenennoi». PenukroBoe
M3JIy4eHue

8.10 MacmrabHas cTpyktypa  BceneHHoOM. MerarajiakTuka.
Hepeménupie mpobiieMbl aCTPOHOMUU

Jliis ipoBeieHusl €IUHOTO TOCYAapCTBEHHOTO dK3aMeHa 1o ¢usuke (naiee - EID
mo (¢U3MKE) HCIOIb3YeTCs IepeueHb (KoaudUKaTop) NpOBEpPsSEMBIX TpPeOOBaHUN K
pe3yabTaTaM OCBOCHHsSI OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl CPEIHEr0 OOIIero
00pa30BaHUs U DJIEMEHTOB COJICPIKaHUSI.

Taonuua 6

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

Kon
IPOBEPSEMOTO
TpeboBaHUs

[TpoBepsiemble TpeOOBaHUS K IPEIMETHBIM pPe3ybTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO OOIIETO 00pa30BaHUS

1

CdopMUpoBaHHOCTH YMEHHI pacrio3HaBaTh GU3NYECKUE SBICHHUS (IIPOLIECCHI) U
0OBSICHATH UX Ha OCHOBE U3YYCHHBIX 3aKOHOB

Brnasenue OcHOBOMOJAramomuMu (U3NYECKUMU TMOHSATUSMH M BETUYMHAMH,
XapaKTEePU3YIOUUMHU (PU3UIECKUE TTPOIIECCHI

ChopMUpOBaHHOCT YMEHMH HPUMEHSTHh 3aKOHBI KJIACCHMYECKOW MEXaHUKH,
MOJIEKYJISIPHOM (PU3UMKKM M TEPMOJMHAMHUKHU, DJIEKTPOJUHAMHKH, KBAHTOBOM
bu3ukn JUId aHanu3a U OOBSACHEHMs SIBIEHUM MHKpOMHpA, MaKpoMupa H
Meramupa, pasiudarh  yclIOBUS  (TpaHMIBI, O00JIaCTH) MPUMEHUMOCTHU
(GU3MUecKUX 3aKOHOB, MOHUMAThb BCEOOLIMI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB U OIPaHUYEHHOCTh HCIIOJIb30BaHUS YAaCTHBIX 3aKOHOB; aHAJIU3UPOBATH
¢u3nyeckue MpoIEecChl, HCHOIb3ys OCHOBHBIE IIOJIOKEHUS, 3aKOHBI U
3aKOHOMEPHOCTHU

ChopMUPOBaHHOCTh YMEHHUS pa3ivyaTh YCIOBHUS HPUMEHMMOCTH MOJeNei
(bu3UYECKUX TEJ U MPOLIECCOB (SBJICHU)

ChopMUpOBaHHOCTh YMEHHS pelIaTh pacy€THbIE 3a/a4d C SIBHO 33aJaHHON M
HESIBHO 33/JlaHHONM (M3UYECKOM MOJENbI0: Ha OCHOBAaHMM aHalU3a YCIIOBHS
BHIOMPATh (PU3NYECKHE MOJIENH, OTBEYAIOINE TPEOOBAHUAM 3a1a4H, IPUMEHSTh
(dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIAThl (PU3MUYECKUX TEOpUH MpHU

MATCMAaTUYCCKUX MCTOAOB PCHICHUA 3aJiad, IPOBOAUTH paC‘-IéTBI Ha OCHOBAaHUH
MMCIONIUXCA OAaHHBIX, aHAJIU3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH MCTOBI
peHiCHusd C y‘{éTOM MOJIYUYCHHBIX PE3YyJILTATOB

Pemate KadecTBEHHBIE 3ajJjaud, TPEOyroIMe MPUMEHEHHUS 3HAHUN U3 Pa3HBIX|
pa3esioB LIKOJIBHOTO Kypca (U3MKH, a TakKe MHTETpalluy 3HAHUM U3 IpYyrux
[IPEIMETOB €CTECTBEHHOHAYYHOI'O I[MKJA: BBICTPAMBaTh JIOTUYECKYIO LIEMIOYKY
paccyXJI€HU ¢ OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3HUECcKUe




7 BnajgeHue OCHOBHBIMH METOJAAMHM HAYYHOTO TO3HAHUS, HCIONb3yEeMbIMH B
(bu3KKe: MPOBOIUTH MPSMbIE U KOCBEHHBIC M3MEPEHHS (PU3NYECKUX BEIUYHH,
BbIOMpasi ONTUMAJIBHBIA CIOCOO M3MEPEHUS U HCIOJIb3YS M3BECTHBIE METObI
OIICHKM TOTPEIIHOCTeW H3MEpPEHUM, MPOBOAUTH MCCICIOBAHHE 3aBUCUMOCTEHN

8 ChopMUPOBaHHOCT YMEHHMH aHAIU3UPOBaTb U OLIEHUBATh IOCIEICTBUS
ObITOBOM W TPOM3BOACTBEHHOM JIEATENBHOCTH 4YEJOBEKa, CBSI3aHHOH C
(Gu3nyeckuMu IpoleccaMH, € IO3UIMH JKOJIOTHYecKol Oe30MacHOCTH;
[IPEACTABICHUM O PAlMOHAIIBHOM IIPUPOIOINOJIB30BAHUM, 4 TAKKE Pa3yMHOM

9 OBnajieHue pas3IudHBIMH criocoOamMu paboTel ¢ wHpOpMaIel (HU3MIECKOTo
COJICPKaHUs C MCIIOIH30BAHHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJOTHUH;
pa3sBUTHE YMEHUH KPUTHYECKOTO aHaIM3a W OIEHKHA JOCTOBEPHOCTH
oJy4aeMoil nHpopManun

10 CdopmupoBaHHOCTh YMEHHU IIPUMEHSATH OCHOBOIIOJIAraroIue
ACTPOHOMUYECKUE IOHATHUS, TEOPUU M 3aKOHBI JUIsl aHalIM3a U OOBICHEHUS
(U3MYecKUX MPOLIECCOB, MIPOUCXOMALIMX Ha 3BE3JaX, B 3BE3AHBIX CUCTEMAX, B
ME)XTalaKTHUYEeCKOM Cpele; JABM)KEHHS HEOECHBIX Tel, HBOJIIOLMU 3BE3A U

Ne DNeMeHTEl CONepKaHHA
MEXAHHEKA
KHHEMATHKA
1 MexanH4eckoe JBHKeHHe. OTHOCHTEIBHOCTE MEXaHHIECKOr0 JBHKeHHA. CHCTeMa 0TCUETa
2 MatepHansHag TO"IK-E-L ol | TPaeKTOpHA
Eé panHyc-BeKTOp: r(r) = (x(r), y(f )z(r))
TpaeKTOpHA,
[lepeMelleHHe:
Ar =r(t))—r(t))=r—n=
=(Ax,Ay.Az2),
IYTb. 5 ¥
CIokeHHE NIepeMeIeHHH:
AF, = AF, + AF,
3 CKOpOCTh MATePHAITLHOH TOIKH:
. AF - )
U=—- =i =|\v_ .0 U],
At o t x*) z
&'Y r ¥
v =— =X,. aHalorHIHO v =y, U, =Z,.
At A0
CrnokeHHe CKopocTeii: U, = U, + U -
BrIqHCIeHHE NepeMelleHAd H IyTH MaTePHAIBHOH TOYKH IIPH OIPAMOIHHEHHOM JIBHKEHHH
BIOJIE OCH X 110 TpadHKY 3aBHCHMOCTH (1)
4 . . AD N
YcKopeHHe MaTepHANBHOH TOYKH: ( = — =U, = ( a,.a,,da, )
At Ar—0
Av
—_ X —_ L} —_ r - r
a,=— - (v,),". ananormmo a = (v, ]r~ a,=(v,),
Al
5 PaBHOMEpHOE MPAMONHHEHHOE TBHAKEHHE:
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




11

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




10

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-#1 kiace

HanmenoBanue pa3nenos u
TEM IPOrpaMMBbl

Ne i/t

KomngecTBo yacos

OnexTpoHHbIe (1IU(POBHIC)
00pa3oBaTeNbHBIE PECYPCHI

pakr
Kontpo wuueck
Bcero | abHbIE ue
padorel  padoTr
bl
Pa3zaen 1. HAYYHBIH METO/J IIO3HAHUSI TPUPO/IbI
11 Hayunplii MeTO TO3HAHUS 5 Bu6moteka [JOK
' MIPUPOBI https://m.edso0.ru/f16b68d7
Wroro mo paszneny 6
Paznen 2. MEXAHUKA
bubnunoreka LIOK
21 | Kunemaruka 10 L https://m.eds00.ru/f16b68d7
bubnuoreka [IOK
2.2 Hunavimia 10 https://m.edso0.ru/f16b68d7
N bubmmoteka IIOK
2.3 Cratuka TeEpROrO TENA S 1 https://m.edsoo.ru/f16b68d7
24 3aKOHBI COXpPAHEHUS B 10 1 bubmuoreka [IOK
' MEXaHUKe https://m.edsoo.ru/f16b68d7
Wroro mo pazneny 35

Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMMUKA

0]
3.1 MSJI:;)I?}I:JIIﬂpHOKHHeTquCKOﬁ 15 1 bubmorexa LOK
' https://m.edso00.ru/f16b68d7
TEOpPUH
39 Tepmoannamuka. TernnoBbie 20 1 bubmuorexa [IOK
' MaIIuHbI https://m.edso0.ru/f16b68d7
A
33 nemcorna, Guonme w1 BuGiorera LIOK
' » ) https://m.edso0.ru/f16b68d7
MepexoIbl
Hroro no paszneny 49
Paznen 4. JIEKTPOJINHAMUKA
but6mmorekxa [IOK
4.1 DIICKTPHHECKOE 1oz 24 1 https://m.edso00.ru/f16b68d7
492 ITocTostHHBIN 24 1 but6mmoreka [IOK
' SIIEKTPUYECKHI TOK https://m.edso0.ru/f16b68d7
but6mmoreka [IOK
4.3 ToKu B pasnuaHEX cpenax 6 https://m.edsoo.ru/f16b68d7
Uroro no pazneny o4

Paszea 5. PU3HUYECKHUH MPAKTUKYM
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but6mmoreka [IOK

5.1 ®u3nuecKuil TPaKTUKyM 16 16 hitps://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bubnunorexa LIOK
Pesepaioe Bpems 10 https://m.eds00.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB 170 3 16
I10 I[TPOI'PAMME
11-it knace
KosanuyecTBO 4acoB
HaumenoBanue Konrp Mpak JUICKTPOHHLIE
Ne i/ pa3aesioB U TeM OJILHBI Thiec (pposre)
) —— Bcero e KHie o0pa3oBaTe/IbHbIE
padoTt paGor  pecypchl
bl bl
Paznen 1. JIEKTPOJUHAMUKA
bu6mmorexka [IOK
11 Marmutioe e 14 https://m.edso00.ru/39859ef1
12 DNeKTpoOMarHuTHas 13 1 bubnuorexa [JOK
' WHIYKIMS https://m.eds00.ru/39859ef1
Hroro no paszneny 27
Pa3znen 2. KOJIEBAHUWS 1 BOJIHBI
51 MexaHndeckue 10 bu6mmoreka [JOK
' KoeGanus https://m.eds00.ru/39859ef1
99 DNIEeKTpOMarHUTHBIE 15 bubnuorexa [JOK
' KoeGanus https://m.eds00.ru/39859ef1
Mexanndeckue 1 BuG 10K
nonIMoTeKa
2. 1 1
3 BEGKTP OMArHHTHbIC 0 https://m.edso0.ru/39859¢f1
BOJIHEI
bubmuorexa [JOK
2.4 2 1
Ok > https://m.edso0.ru/39859f1
Hroro 1o pasneny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 Ocroret CTO > 1 ngﬁﬁfﬁgﬁﬁg%geﬂ
Wroro no pazueny )
Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsapHo- 15 bubnmoreka [JOK

BOJIHOBOM JTyaiu3M

https://m.edso00.ru/39859ef1
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4.2 dusnka atoma 5

43 duzrka aTOMHOTO sapa u
l OJIEMCHTAPHBIX YaCTUI]

bubmuoreka [JOK
https://m.edso00.ru/39859ef1

bubmuorexa [JOK
https://m.edso00.ru/39859ef1

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DNEeMEHTHI aCTPOHOMUU U

5.1 12

acTpou3uKu

Hroro no pazueny 12

bu6mmoreka [IOK
https://m.edso0.ru/39859%f1

Paznea 6. PU3HUYECKHAN MPAKTUKYM

. bubmuorexa [JOK
6.1 PH3HHCCKHI IPAKTHKYM 16 16 https://m.edsoo.ru/39859¢ef1
Htoro no pazneny 16
Pa3znen 7. OGOBIHIAIOIIIEE IOBTOPEHUE
CucreMaruzanus u
00001IeHNE TPEIMETHOTO
COJICPKaHUs U OIBITA
7.1 eSITEIIbHOCTH 15 Brommozexa [OK
' A L https://m.edso00.ru/39859ef1
npuOOPETEHHOTO TIPH
W3YYEeHUHU Kypca GU3UKU
10 — 11 xmaccoB
Hroro no pazgeny 15
bu6mmoreka [JOK
Pesepaiioe Bpens 10 https://m.edsoo.ru/39859¢ef1
OBILIEE KOJIMYECTBO YACOB 170 16

I10 ITPOTPAMME
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