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ba3oBrlil ypoBeHb
IosicHuTeIbHAA 3aIKCKA

[Mporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha yPOBHE CPEIHETO OO0IIero oOpa3oBaHMUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpeOOBaHWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
oOpa3oBartenpHOM TIporpammbl, TmpencraBieHHbIXx B DPI'OC COO, a Ttakke ¢ y4éToMm
(denepanbHOl paboueil HporpaMMbl BOCHUTAaHHUS M KOHIIENIMU TIPENOJaBaHUs Yy4eOHOTO
npeamera «®Pusnka» B o0Opa3oBaTeNbHBIX opranuzanusx Poccuiickoit  depepaiuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

ConeprkaHue mporpaMmebl 10 (pU3MKe HAINpaBJIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOU
KapTUHBI Mupa odyuarommxcst 10-11 kiraccoB npu o0ydeHnu ux (pusuke Ha 6a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JIEATEIIbHOCTHOTO Toaxoda. IlporpaMmma 1o (HU3UKE COOTBETCTBYET
tpedoBanussM ®I'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, IPEAMETHBIM U METApEeAMETHBIM
pesynpTaraM OOydYeHHSs, a TakK)K€ YYUTHIBAET HEOOXOIMMOCTh pEaTU3aluu MEXIPEIMETHBIX
cBsizell (M3UKM C €CTEeCTBEHHO-HAYYHBIMM Yy4YEOHBIMU IpeameTramu. B Hell ompenensrorcs
OCHOBHBIE LI€JIU M3y4YeHUs (PU3MKU HAa ypPOBHE CpEeIHEro oOuiero oopa3oBaHUsl, INIAHUPYEMBbIE
pe3ysIbTaThl OCBOEHUSI Kypca (U3UKHU: JMYHOCTHBIC, MeETalpeaMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[Iporpamma mno ¢u3uke NPegOCTaBIsIET BO3MOXHOCTb JUISl pealM3alluy  Pa3IMyYHbIX
METOJIMYECKUX IMOJAXOA0B K OpTraHu3alud oOOy4yeHUs (QU3MKE NOpU YCIOBUU COXPAHEHUS
00s13aTeIbHON YacTH COAEpKaHUs Kypca.

OO0masi xapakTepucTHKa y4e0HOr0 nmpeaMera

dusnka Kak Hayka o Hamboyiee OOIMX 3aKOHAX MPHUPOJBI, BBHICTyMas B KauyecTBE y4eOHOTO
nmpeaMeTa B IIKOJEe, BHOCHUT CYIIECTBEHHBIH BKIAJ B CHCTEMY 3HaHHH 00 OKpYKalolleM MHpe.
HIkonpHBIA Kypc (PHU3UKHA - CHCTEMOOOPa3yIOMIUN Il €CTECTBEHHO-HAYIHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3UYECKHEe 3aKOHBI JIKAaT B OCHOBE NPOIECCOB W SIBICHHWN, H3y9aeMbIX XUMHEH,
ounosornent, ¢uznueckoil reorpadueit U actpoHommen. lcmonb3oBaHWEe M aKTHBHOE MPUMEHECHHE
(bU3UYECKUX 3HAHWUW ONpENeseT XapaKTep W pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUS HOBBIX MaTepHalioB C 3aJaHHBIMU
cBoiicTBamMM U Jpyrux. M3ydyeHue (pu3MKu BHOCUT OCHOBHOM BKJIaJ B (JOPMHPOBAHUE €CTECTBEHHO-
Hay4yHOM KapTHHBI MHpa oOydaromwuxcsi, B (OpMHUpPOBaHHE yMEHUN NPUMEHSATh HAay4dHBI METOJ
MO3HAHUS MPU BHIMOJIHEHUH UMY y4eOHBIX UCCIIETOBAaHUI.

B ocHOBY kypca ¢u3uku [Uisi YpOBHsSI cpeiHero o0miero oOpa3oBaHUsl MOJIOXKEH pAl HJIEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Wnes uenoctHoctH. B cOOTBETCTBHM ¢ HEW Kypc SIBISIETCS JIOTHYECKH 3aBEpUIEHHBIM, OH
COJICP)KUT MaTepuasl M3 BCEeX pa3lesioB (U3MKH, BKIIOYAET KaK BOIPOCHI KJIACCHUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hell Marepuall Kypca (U3HKH OObEIUHEH BOKPYT
¢buznueckux teopuil. Benymmum B Kypce siBisieTcss (GOpMUPOBAaHUE MPEJICTABICHUNM O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Wnes rymanutapusanuu. Peanuzanus wuaed mpeAnosaraeT HCIOJB30BaHUE TyMaHUTapHOTO
noTeHnuana (PU3NUecKoil HayKH, OCMBICIIEHHUE CBSA3M Pa3BUTUS (DU3MKU C pa3BUTHEM OOILECTBa, a
TaKk)Ke C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMHU U 9KOJIOTHYECKUMHU MPOOIEMaMHU.

Wnes mpuxiiagHoit HampaBieHHOCTH. Kypc ¢u3uku mpeanonaraeT 3HAKOMCTBO C HIMPOKUM
KPYroM TE€XHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Wnes oSKoJOTM3alMM  peaju3yeTcs MOCPEICTBOM BBEACHUS DJEMEHTOB  COJEpXKaHMs,
MOCBSAIIEHHBIX KOJOTHYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH
M TEXHOJOTWH, a Takke OOCYKIeHHs T™poOlieM palMOHAIBFHOTO MPHUPOJOTIONL30BAHUS U
9KOJIOTUYECKOH 0€30MMacHOCTH.

Crep>xHEBBIMU 2JIEMEHTaMH Kypca (pU3MKK Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMUsl SIBISIOTCS
¢buznueckue Teopun ((GopMHUpOBaHHE MPEICTABICHUNA O CTPYKTYpe MOCTPOEHUST (PU3NYECKON TEOPUH,
poiu (pyHIaMEHTANbHBIX 3aKOHOB W MPUHIIUIIOB B COBPEMEHHBIX MPEICTaBICHHUSIX O MPHUPOJE,
IpaHuIaX IPUMEHHUMOCTHU TEOPHA, IJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIIECCOB).



CuCTeMHO-JICITETbHOCTHBIN TMOJAX0A B Kypce (U3MKU pean3yeTcsl MPekJe BCEro 3a CYET
OpraHu3aIluK SKCIEPUMEHTAIBHOM JIEATETLHOCTH 00yYarOInXCsl.

s 6a3oBoro ypoBHST Kypca (HU3MKM - OSTO HCIOJB30BAHHE CHCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX HSKCIEPUMEHTOB M JaOOpaTOpHBIX pabOT, KOTOphIE B HporpaMMe IO (QH3HKe
00beTMHEeHbI B OOIMINK CITUCOK YUEHHUECKUX MPAKTHUYECKUX paboT. Briaenenue B ykazaHHOM IepeyuHe
na0opaTOpHBIX padOT, MPOBOAMMBIX [UII KOHTPOJS M OLEHKH, OCYIIECTBIIACTCS YyJaCTHHUKAMHU
00pa30BaTENFHOTO MpOIEcca HCXOAS M3 OCOOCHHOCTEW IJIAHMPOBAaHUS M OCHAIIEHHs KaOuHera
¢usuku. [Ipu 3TOM oOecrieunBaeTcsi OBiaJeHHE OO0YJYAOIUMUCS YMEHHUSMHU MPOBOJNUTH KOCBEHHBIE
M3MEPEHUsI, HCCIIEIOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEJTMYMH M IMOCTAHOBKY OIBITOB IIO ITPOBEPKE
MIPEI0KEHHBIX TUIIOTES.

Pemenue pacuéTHbIX U Ka4ECTBEHHBIX 3aJjau C 3a/IaHHOM (PU3MUECKON MOJIEIbI0, TI03BOJIAIOLIEE
MIPUMEHSTh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena Kypca, Tak U UHTErpupys
3HaHMUS W3 pa3HbIX pas3aenoB. [l KayecTBEHHBIX 3ajjad MPUOPUTETOM SIBJIAIOTCA 3aJaHMsl Ha
00BSICHEHHE TPOTEKaHUsI (PU3NUYECKUX SBJICHHH W MPOIECCOB B OKPYXKAIOIIECH >KU3HHU, TPEOyrolue
BbIOOpa (PU3NUECKON MOJEIH JUIsl CUTYalluH MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBaHusimu ®I'OC COO k maTepuanbHO- TEXHUYECKOMY OOECTICUCHHIO
y4ueOHOro mpoiiecca 0a30BbIM ypOBEHb Kypca (PU3MKKM Ha YpOBHE CpeAHero oOmiero oOpazoBaHMs
JOJIKEH M3y4aTbCs B YCIOBUSAX MPEAMETHOTO KaOWHETa (PU3MKU WM B YCIOBMSIX MHTETPHUPOBAHHOIO
KaOWHeTa MPEeIMETOB €CTECTBEHHO-HAy4yHOTO HHKiIa. Hamuuume B kaOuHeTe (PU3UKU HEOOXOIUMOTO
1ab0paToOpHOro 000PYAOBAHUS JJIsl BHIMOJHEHHS YKAa3aHHBIX B MPOrpaMMe Mo (U3HKE YIEHHMUECKUX
MPaKTUYECKUX pabOT U AEMOHCTPALIMOHHOTO 000PYA0BaHUS 00S3aTENIBHO.

JleMoHcTpalMoHHOE 000pya0BaHHe POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM MUHUMAaIbHON
JOCTaTOYHOCTH U 00ecrevyrBaeT MOCTAHOBKY MEPEUYUCIIEHHBIX B MPOrpaMMe M0 (U3UKE KIFOYEBBIX
JNEeMOHCTpallii A7 HWCCIENOBAaHUS H3Y4aeMbIX SIBJIEHMM M TPOLECCOB, HMIHUPUYECKUX H
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MMPHUMEHEHHH.

JlaGoparopHoe 000pyAOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT (GopMupyeTcs B BUJE
TEMaTUYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacu€re OJJHOTO0 KOMIUIEKTa Ha JIBYX O0y4arolnXxcs.
Tematnueckue KOMIUIEKTHI J1a0OpaTOPHOTO OOOPYAOBAaHMSI JIOJDKHBI OBITH TOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX U HU(MPOBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BHUJI€ HU(GPOBBIX Ta00OPaTOPHA.

esn n3yvyenusi y4eOHOro npeamera

OCHOBHBIMU LEJSIMHU U3YyUeHUS (PU3HKHU B 0011eM 00pa30BaHUU SBISIOTCS:

— @opMupoBaHHE UHTEpeca U CTPEeMJICHUS OO0y4aloUIUXCs K HAyYHOMY H3YUEHHUIO MPHUPOJbI,
Pa3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

— Pa3BuTume nmpexacraBieHHMil 0  HayyHOM ~ METOJA€ MO3HaHUA W (POPMUpPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;

— @opMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3ysibTaTa H3Yy4eHHS OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

— @opMupoBaHue YMEHHUI OOBACHATH SIBJICHHSI C HUCIOJIb30BAaHUEM (PU3MUECKUX 3HAHUNA U
HAyYHBIX JI0Ka3aTEJIbCTB;

— ®opMupoBaHHE MPEACTABICHUIN O POJIU (PU3UKU VIS PA3BUTHSI IPYTHX €CTECTBEHHBIX HAYK,
TEXHHUKHU ¥ TEXHOJOTHUH.

JlocTrkeHne 3TUX 1eseld 00ecreurnBaeTcs peleHneM CIeayIoX 3aad B MPoLecce U3y4eHUs
Kypca (pu3MKu Ha YpOBHE CpeiHero ooIiero o0pa3oBaHus:

— TpuoOpeTeHre CHUCTeMbl 3HaHHK 00 oO0mWX (QU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKJIIOYAs MEXAaHHKY, MOIEKYIAPHYIO (U3UKY, DJICKTPOJMHAMHKY, KBAaHTOBYIO (GU3UKY U
AIIEMEHTHI aCTPO(PU3UKY;

— ¢dopMUpOBaHHE YMEHHI MPUMEHSTh TEOPETUYECKUE 3HAHUS IS OOBACHEHUS (PU3NYECKHX
SIBJICHUH B IPUPOJE U JUISl TPUHATHUS IPAKTUUYECKUX PEIICHU B MOBCEAHEBHOM KU3HMU;

— OCBOGHHE CHOCOOOB pEIICHUs Pa3IMYHBIX 33]a4 C SIBHO 33JIaHHON (U3MUYECKON MOJEINbIo,
3a/a4, TOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/[aHue (PU3UYECKOW MOJENH, COOTBETCTBYIOIIEH
YCIIOBHSIM 33]1a4H;



— MOHUMaHWE (UIMYECKUX OCHOB M MPHUHIUIOB JCUCTBUS TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;

— OBJIQJICHUE METOJAAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHHUA M TIPOBENEHHS (U3UIECKUX
OKCIEPUMEHTOB, aHaIM3a W UHTepOpeTanuu WHPOpMAIMK, OIpeaeseHUs]  JTOCTOBEPHOCTH
IIOJIyYEHHOTO PEe3yJIbTaTa;

— CO3JaHHME YCIOBMHM [UIs pPa3BUTUS YMEHHM IPOEKTHO-UCCIIENOBATENbCKOM, TBOPUYECKOMN
NEeSITEIbHOCTH.

MecTto yueOHOro nmpeaMera B y4eOHOM IJIaHe

OO6mee yuciio yacos i u3ydenust pusuku B 10-11 xmaccax - 136 gacos. B 10 kmacce — 68
yacos, B 11 kiacce - 68 yacoB (2 yaca B HEZIEI0).

[Ipennaraemerii B mporpamme 1o (HU3MKe IMepedeHb JTaOb0paTOPHBIX W MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHIOBaHHbBIM, YUUTENb J€JIaeT BbIOOpP MPOBEACHUS J1aOOPATOPHBIX pabOT U OMBITOB C
y4€TOM MHAUBUyaTbHBIX OCOOCHHOCTEN 00YyUarOIINXCsl.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

OcBoenne yuebHoro npeamera «®du3nka» Ha ypoBHE cpeAHEro oduiero oopazoBanus (0a30BbIii
YpOBEHb) [JOJKHO OOECHeUYMTh JOCTHKEHUE CIEIYIOIIUX JIMYHOCTHBIX, METallpeIMETHBIX U
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JInyHOCTHBIE pe3yJIbTAaThl OCBOCHMS ydeOHoOro mnpenmera «®Dusuka» IOJKHBI OTPaXKaTb
FOTOBHOCTb U CIIOCOOHOCTH OOy4aroUuxcs pPYKOBOJCTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEN
MO3UIMEN JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPaJULIUOHHBIM IIEHHOCTSIM POCCHMCKOrO OOIIeCTBa, PAaCUIMPEHUE >KU3HEHHOTO
OTbITa W ONBITA JEATEIILHOCTH B IMPOIECCE pealn3alliil OCHOBHBIX HaIlpaBJICHUH BOCIUTATEIbHOMN
NEeSITEeIbHOCTH, B TOM YHUCJIE€ B YaCTHU:

1) rpaxaaHCKOTO BOCIIUTAHUS:

— Cc(hOpPMHUPOBAHHOCTh TPAKIAAHCKON MO3MLIMM OOYyYaroLlerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHA POCCUIICKOTr0o O0IIECTBa;

— NPUHATHE TPAAULMOHHBIX OOLICUETOBEYECKUX T'YMAHUCTHUECKHX M JAEMOKPATUYECKUX
IICHHOCTEH;

— TOTOBHOCTh BECTHM COBMECTHYIO JESTEIbHOCTh B MHTEpECax IPa’KIaHCKOIo OOIIecTBa,
y4acTBOBATh B CAMOYIPABJIECHUU B 00pa30BaTEIbHON OpraHU3aliiy;

— YMCHHME B3aMMOJEHCTBOBATh C COLUAIbHBIMU HMHCTUTYTAMHU B COOTBETCTBHMM C HX
(GYHKUIMSAMU M Ha3HAYEHUEM;

— TOTOBHOCTb K TyMaHUTapHOU U BOJOHTEPCKOU EATEIBHOCTH;

2) NaTPHOTUYECKOTrO BOCIHTAHHS:

— Cc(hOpPMHUPOBAHHOCTb  POCCUHCKOM  TpakJAaHCKOM  MAEHTHMYHOCTH,  IATPUOTU3MA;
LIEHHOCTHOE OTHOIIEHUE K T'OCYAAPCTBEHHBIM CHMBOJIaM, JOCTHKCHUSIM
— POCCHMCKHX YU€HBIX B 00J1aCTU (PU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'O BOCITUTAHHS:

— c(hOpPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIO IOBEIEHUs; CIOCOOHOCTh
OLICHMBATh CUTYAlUI0 U IPUHUMATh OCO3HAHHBIC

— PEILLEHHUs, OPUEHTUPYSACH HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM UHUCIIE
B JIEATEIIBHOCTH YUEHOTO;

— OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYMBOTO OYAYILEro;

4) 3CTETHYECKOTO BOCIUTAHHUS:

— OJCTETHYECKOE OTHOILIEHUE K MUPY, BKJII0Yasi 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢u3nyeckoit Hayke;

5) TpymOBOro BOCIHTAHUSL:

— HUHTEepec K pazauuHbIM cdepaM mnpodeccHoHaTbHON JEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIN BBHIOODP Oyaymieil npodeccuu u
peann30BbIBaTH COOCTBEHHBIE KU3HEHHbIE TJIaHbI;



— TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO U caMOOOpa30BaHMIO B 00nacTH (pU3MKu Ha
MPOTSKEHUU BCEH )KU3HU;

6) 9SKOJOTMYECKOro BOCIIUTAHUS:

— c(OpPMHUPOBAHHOCTb HKOJIOTHYECKOW KyJIbTYpHl, OCO3HaHHE TJ00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIEM;

— IUIAHUPOBAHHUE U OCYLIECTBIEHUE ICHCTBUH B OKPYKAIOLICH Cpele Ha OCHOBE 3HAHUSA
1eJiel YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA,

— pacHIMpeHHe OmbITa JEATENPHOCTH JKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) UCHHOCTH HAYYHOTO MO3HAHMSL:

— c(OpPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTUS HU3HUECKON HAYKH;

— OCO3HaHHE [IEHHOCTH HAyYHOU JIeITEIHHOCTH, TOTOBHOCTh B MIPOIIECCEe M3yYeHUs (PU3HKH
OCYIIECTBIISITH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh WHANBUIYALHO U B TPYIIIIE.

B mpormecce NOCTIKEHUS JIMYHOCTHBIX PE3yJIbTAaTOB OCBOEHHS MPOrpaMMbl MO (DU3HMKE ISt
YPOBHSI CpeHEero oOmiero oOpa3oBaHUsA Yy OOYy4YaIOIMIMXCS COBEPIICHCTBYETCS 3MOIIMOHAIBHBIN
WHTEIUICKT, TPEATOJIaratonii ¢hOpMUPOBAHHOCTS!

— CaMOCO3HaHWs, BKJIIOYAIOMIETO CIIOCOOHOCTH MOHMMATh CBOE HMOIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU C(hephl, ObITh YBEPEHHBIM B ce0e€;

— CaMOpEeTYJIHPOBAHHS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTH
3a CBOE TIOBEJCHHE, CIIOCOOHOCTH aJaNTHPOBATHCS K AMOIMOHAJIBHBIM W3MEHEHHSM W TPOSBISTH
rMOKOCTh, OBITh OTKPBITHIM HOBOMY;

— BHYTPEHHEH MOTHBAIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTIKCHHIO IEIH W yCIexy,
OTITUMU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH, HCXOMS U3 CBOUX BO3MOKHOCTEH;

— DMITaTUH, BKIIOYAMONIEH CIIOCOOHOCTh TOHMUMATh O3MOIMOHAILHOE COCTOSIHHE JAPYIHX,
YUUTBIBaTh €T0 MPHU OCYILECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATh OTHOLIEHUS C JPYTrUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3periaTtbh KOHQIUKTHL

MeranpeaMeTHble pe3yJbTaThbl OCBOCHHS IPOTpaMMBl CpelHero oOmiero o0pa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBnazneHue yHUBEpCAIbHBIMU M03HABATEIbHBIMU ACHCTBUSIMHU:

1) 06a30BbIe JOTHYECKUE ICHCTBHUS:

— CaMOCTOATENbHO (OPMYIUPOBATh U AKTYaIM3UPOBATH MpPOOIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

— ONpeleNsITh LETH JeATENIbHOCTH, 3a/laBaTh IMapaMeTpbl U KPUTEPUU HX JOCTHIKCHMS,
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UYECKUX SIBICHUSIX;

— pagpabaTeiBaTh IJJaH pelIeHUs MpoOieMbl C y4€TOM aHalu3a HMEIOLIUXCsS
MaTepHUaIbHBIX 1 HEMaTEepPHAIIbHBIX PECYPCOB;

— BHOCHUTH KOPPEKTHBBI B JIESTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIENISAM,
OIICHUBATh PUCKU MOCJEICTBUN ACATEIbHOCTH;

— KOOPIMHUPOBATH U BBIMOJIHATH pPabOTy B YCJIOBHUSX pEalbHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEATUBHOE MBIIILJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 0a30BbIC HCCIIEIOBATEIbCKUE JICHCTBHS:

— BJAJIeTh HAy4YHOH TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHATHSIMU U METOJaMU (U3UYECKOM
HAYKH;

— BJAJIeTh HaBbIKAMH Y4e€OHO-UCCIIE0BATENbCKOW U MPOEKTHON AEATeNbHOCTH B 001acTH
¢u3uKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSTEIBHOMY TOHCKY METOJOB pEIICHHUs 3ajad
($U3NYECKOTo CoAepIKaHus, MPUMEHEHHIO Pa3INYHbIX METOJ0B MO3HAHMS;

— BJAJeTh BUIAMHU JEATEIBHOCTH MO MOJYYEHUI0 HOBOTO 3HAHMs, €ro MHTEpIpEeTaluH,
peoOpa30BaHUIO M IPUMEHEHHIO B Pa3IMYHBIX yUEOHBIX CUTYAIHSX,

— B TOM YHMCJIE IIPU CO3JIaHUM Y4eOHBIX TPOEKTOB B 001aCTU (PU3UKH;

— BBISIBJIATH IPUYUHHO-CJICCTBEHHBIE CBSI3U U aKTyaJIM3UpPOBATh 33]auy, BbIJIBUTATh



— THUNoTe3y e€ peuieHus, HaXOIUTh apryMEHTHI IS I0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/laBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

— aQHANU3UPOBATh TOJIYYCHHBIE B XOJ€ pEUICHHS 3aJaud pPe3yibTaTbl, KPUTHUYECKH
OIICHUBATh UX IOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

— CcTaBUTh U (PopMyIHpPOBaTH COOCTBEHHBIE 33/1a4ll B 00pPa30BATEIBHON JIEATEIBHOCTH, B
TOM YHUCJIE TIPH U3YICHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUYECKYIO 001aCTh
KHU3HEIEATSILHOCTH;
yYMETh WHTETPUPOBATHh 3HAHUS U3 Pa3HBIX IMPEIAMETHBIX O00JacTel; BBIJIBUTaTh HOBBIC
U7eH, MpeyiaraTb OPUrHHAIBHBIE TIOIXObI M PEUICHUS; CTABUTh MPOOJIEMBI U 3a[1auH, JOMyCKAOIIIe
IbTePHATHBHBIC PEIICHUSI.

3) paboTa ¢ uHpOpMAIUCIi:

— BIIQJCTh HABBIKAMU TOJTYYCHHS WHQOpMauK (HU3HMIECKOTO COJCPIKAHUSI U3 UCTOYHHUKOB
Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH IMOUCK, aHAJHN3, CHCTEMATU3AIIMI0 U MHTEPIPETALNIO
nH(OPMAIIUN PA3THYHBIX BUIOB U (OPM TIPEICTABICHUS;

— OIICHUBATh JIOCTOBEPHOCTH MH(OPMAIIHH;

— HWCIIOJIB30BaTh CpPEACTBA WH(DOPMANMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTHH B
pElIeHHH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33/1a4 C COOMI0ICHHEeM TpeOOBaHUN
SPrOHOMHKH, TEXHHUKH 0€30TaCHOCTH, TUTHEHBI, PECYypCOCOCPEIKEHHSI, TPABOBBIX M STHYECKUX HOPM,
HOPM MH(GOPMAITMOHHON 0€30TTaCHOCTH;

— CO3/1aBaTh TEKCTHl (DU3UYECKOTO COACPKAaHUS B PA3IUYHBIX (opMaTax C Y4IETOM
Ha3HaYeHUS WH(OPMAIIMU U IEJICBOW ayJIUTOPHH, BRIOUpAs ONTUMAIBHYIO (DOPMY TIPEICTaBICHUS U
BH3YaJT3aIIH.

OgnajieHne YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU JCHCTBHSIMH:
1) oOmienue:

— OCYIIECTBIISATH OOIICHWE Ha YypoKax (HU3UKK M BO BHE-YPOYHOW JEATEIHHOCTH;
pacro3HaBaTh MPEINOCHIIKA KOH(MIMKTHBIX CHTYyalldii W CMsrdath KOH(QIUKTHI, pPa3BEPHYTO U
JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIh30BAHUEM SI3BIKOBBIX CPEIICTB.

2) COBMECTHasl JeSITeIbHOCTb:

— TIOHMMaTh M HCIIOJB30BAaTh IMPEHMYIIECTBA KOMAHJHOW M WHIMBHUIYaTbHON pPaOOTHI,
BBIOMPATh TEMAaTUKY M METOJIbI COBMECTHBIX JICHCTBUH C y4ETOM OOIINX HHTEPECOB,

— ¥ BO3MOXXHOCTEU KaXKJIOTO WICHA KOJUICKTHBA,

— TPUHUMATP EJIM COBMECTHOM NIESITEILHOCTH, OPraHM30BBIBATh M KOOPAUHUPOBATH

— JEUCTBUS 1O e€ TOCTUIKCHUIO: COCTABIISITD TUIaH ACHCTBHM, PacIpeelsiTh POJIU C YIETOM
MHEHHH y9aCTHUKOB, 00CY)KIATh PE3yJIbTaThl COBMECTHOH paboTHI;

— OIICHMBATh KAUECTBO CBOETO BKJIAJIA U KAXKJIOTO YUaCTHHKA KOMaH/Ibl B OOIIUH pe3yabTar
0 pa3pabdOTaHHBIM KPUTEPUSIM;

— Tpejlarath HOBBIC MPOCKTHI, OICHUBATH WJICH C MO3WIIMA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYCCKON 3HAUMMOCTH;

— OCYIIECTBIISITh IO3UTHBHOE CTPATETMYECKOE IMOBEACHUEC B Pa3IMYHBIX CHTYAIUsX,
MPOSIBJISITh TBOPYECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBgtajicHUe YHUBEPCATBHBIMH PETYJISITUBHBIMH JICHCTBUSMU:
1) camoopraHu3aIys:

— CaMOCTOATEIBHO OCYIIECTBIATh MO3HABATEIBbHYIO AESITETbHOCTh B 00NacTH (DU3MKU U
ACTPOHOMUU, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;

— CaMOCTOATENBHO COCTABIAThH IUIAH PEIIEHUS PACUETHBIX M KAueCTBEHHBIX 3ajady, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ yUETOM UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEIIIOYTEHUM;

— JIaBaTh OLIGHKY HOBBIM CUTYAIIHIM;

— pacmupsaTh paMKH Y4eOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI; AeNaTh
OCO3HAHHBII BEIOOD, APIYMEHTHPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTh

— 3a pelIeHHue;



— OIICHUBATh MPHOOPETEHHBIN OTIBIT;
— cnocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIMH B 0071acTH (HU3UKH,
— TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTE/IbHBIN U KYJIBTYPHBIN YPOBEHB.

2) CaMOKOHTpOJIb:

— JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISM;

— BJAJIETh HaBbIKAMH MTO3HABATEIBHOMN PEQIIEKCUN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHMA
Y MBICITUTENIbHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

— HCII0JIb30BaTh MPUEMBI peIeKCUu I OLIEHKH CUTYyalllH, BIOOpA BEPHOTO PELICHMUS;

— OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO; IPUHUMATh
MOTHBBI U a@pTYMEHTBI IPYTUX MPU aHAIU3€E PE3yJIbTaTOB JIEATEIbHOCTH.

3) npuHsTHE CeOS U IPYrHX:

— MpUHUMAThH ce0sl, MTOHUMAasi CBOU HEAOCTATKU U JIOCTOMHCTBA;

— MpPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IPU aHAIMU3€E PE3yJIbTaTOB ACITEIbHOCTH;

— MpU3HABaTh CBOE MPaBO U MPABO APYrUX Ha OIIUOKY.

IIpenmeTHble pe3yabTaThl OCBOCHHS Iporpammsbl 1o ¢usuke. B mpoiecce n3ydeHust Kypca
¢u3uku 6a30Boro ypoBHs B 10 Ki1acce oOyyarouuiicss Hay4uTCs:

— JEMOHCTPUpPOBaTh Ha MIpHUMEpax pojib U MECTO (PU3MKKU B (OPMUPOBAHHUU COBPEMEHHOI
HAay4HOW KapTUHBl MHUpa, B Pa3BUTUHU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B NPAKTUYECKOMN
JIEITEIILHOCTH JTFOJICH;

— YUUTHIBaTh T'PaHUIbl IPUMEHEHHS] U3YYEHHBIX (PU3MUECKUX MOJeJeil: MaTepuaibHas TOUKa,
MHEepLHaNbHAs cucTeMa OTcuETa, abCOIOTHO TBEPNIOE TENO, UACATbHBIN a3, MOJEIN CTPOEHHUS ra3os,
KUAKOCTEN U TBEPJBIX TEJ, TOUSUHBIN ANEKTPUUECKHH 3apsi/i IpU pelieHnd GU3NYeCcKUX 3a/]ad4;

— pacrio3HaBaTh (U3MUECKHE SBJICHHS (MPOIECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMUHETHUECKONH TEOpUU CTPOEHUS BEIIeCTBAa U  DJIEKTPOJUHAMHUKU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE NMPSMOJIMHEHHOE JBH)KEHHE, CBOOOTHOE MajieHue Tel, ABM)KEHHE
10 OKPY)KHOCTH, WHEpIHS, B3auMoieucTBue Tel, nuddys3us, OpOyHOBCKOE IBMIKEHHE, CTPOCHHE
KUAKOCTEH M TBEPHABIX TeJ, M3MEHEHHE 00bEMa Ten MpH HarpeBaHuU (OXJIAKICHHH), TEIJIOBOE
paBHOBeECHE, UCIAPEHNUE, KOHJICHCALNsI, IJIABJICHNE, KPUCTAJUIN3alKs, KUIICHUE, BIAXKHOCTh BO3AyXa,
MOBBIIICHUE JABJICHUS Ta3a IPU €r0 HAarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapaMeTpaMu
COCTOSIHMS T'a3a B U30IIPOLIECCAX, IEKTPU3ALUS TEN, B3aUMOJACHCTBUE 3apsJI0B;

— OIIMCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCTIONb3Ys (PU3NUYECKUE BEJIUYUHBI: KOOPAUHATA, TYTh,
IepeMelIeHue, CKOpOCTh, YCKOPEHHE, Macca Tejna, Cuila, UMIIYJIbC Tella, KUHETUYEeCKas HSHEprus,
MOTEHIIMAbHAS JHEpPrusi, MexaHudeckas pa0oTa, MeXaHMYecKas MOIIHOCTb, IpPU OIHCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIOJIB3YEMbIX BEITMYMH, UX 0003HAUECHUS U €IUHHUIIBI,
HaXOJUTh (OPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEIMYMHY C IPYTUMU BEIMYUHAMM;

— OINKCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€I M TEIUIOBBIE SBIICHUS, HCIOJIb3Ys
(buznyecKkue BeITMYHUHbBI: IaBJICHHUE Ta3a, TeMIlepaTypa, CpeIHsAsS KHHETHYECKasi SHEPTrUsl Xa0THYECKOTO
JNBUKEHUSI MOJIEKYI, CPEIHEKBaJpaTU4YHasi CKOPOCTb MOJIEKYN, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSA
SHeprus, padbora rasza, KOdPGUIUEHT MOJE3HOTO AEHCTBUS TEIUIOBOTO JBUTATeNs; MPU ONMHCAHUU
MPaBMWJIBHO TPAKTOBAaTh (PU3MUECKUN CMBICT HCIHOJIB3YEMbIX BEITUYMH, UX 0003HAUYCHHUS U €IUHHIIBI,
HaXOJUTh (POPMYIIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMYMHY C APYTUMU BEIHUUHAM;

— OINKCHIBATh H3YYCHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SBICHUSA
(mporieccbl), MCHONB3Ysl (pU3MUECKHE BEIMYMHBI: AJIEKTPUUYECKHI 3apsi, JJIEKTPUYECKOe IoJie,
HaIpsHKEHHOCTD MOJIs1, NOTEHIMANl, PA3HOCTh MOTEHLMAJIOB; MPU ONWCAHUM NPABUIBHO TPAKTOBATh
(bu3nyecKuil CMBICI KCIOJIb3yEeMbIX BEIMYMH, UX OOO3HAYEHUS W €IUHHIIBI, YKa3bIBaTh (DOPMYIBI,
CBSI3BIBAIOIIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU BEIHUNHAMU;

— aHaANU3UpOBaTh (PU3MYECKHE MPOLECCHl M SBJICHUS, HCHOJb3ysd (PU3MUECKHE 3aKOHBI M
NPUHIMIIBL: 3aKOH BceMupHoro tsaroteHus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUs
MEXaHUYECKOM HHEPruM, 3aKOH COXPAHEHUS HMMIYJIbCa, MPUHLHUI CYNEPNO3ULIUUA CHUJI, TPUHIMUI
paBHOMNpPAaBUs HMHEPLUHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHS
BEIIECTBA, 'a30BbIE€ 3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW YHEPIMH TEIIOBOTO JBMKEHMSI MOJIEKYII C
aOCOJIIOTHON TeMIlepaTypoi, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHMs AJIEKTPUYECKOIO



3apsiza, 3akoH KyinoHa, mpu 3ToM pa3nnyarh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE
BBIpKCHUE U YCIOBHSA (TPaHUIBI, 00JIACTH) TIPUMEHUMOCTH;

— OOBSCHATH OCHOBHBIC NMPUHLUUIBI ACHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyarth yciuoBUs UX O€30MaCHOTO MCIIOJIB30BAHUS B TIOBCEAHEBHOM KHU3HH,

— BBINOJIHATh OKCHEPUMEHTHI 10 HCCIEJOBAHUIO (DU3MYECKHX SBICHHA M TPOIECCOB C
MCIOJIb30BAHUEM TIPSIMBIX, M KOCBEHHBIX U3MEPEHHA, IpU 3TOM (HOpMYIHpOBaTh MpodiemMy/3agady u
TUTIOTE3y Yy4EOHOTO DSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pyI0BaHuUs,
MIPOBOJIUTH OTBIT U (HOPMYITHPOBATH BHIBOBI;

— OCYILIECTBIISITh MPSIMBIE U KOCBEHHBIE M3MEPEHUS (PU3NUIECKUX BEIMYHH, IIPH 3TOM BHIOMPATH
ONTUMAIILHBIA CMOCO0 W3MEpPEeHHsT W HCIOJb30BaTh HM3BECTHBIE METOJBI OIEHKH IOTPEIIHOCTEH
U3MEPEHUN;

— WCCIIENIOBATh 3aBHCUMOCTH MEXIY (U3NYECKUMHU BEIMYMHAMHU C UCIIOJIB30BAaHUEM HPSIMBIX
WU3MEPEHUH, TPH OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATh pE3yIbTAaThl MOJyYCHHON
3aBHCUMOCTH (PM3UYECKUX BEIMYMH B BHJIE TAOJIWII W TPaQHKOB, AETAaTh BBIBOJBI MO pe3yIbTaTaM
WCCIIEIOBAHUS;

— coOmonaTh npasuiia 0€30MacHOTO TPy/Aa IPU MPOBEACHUH HCCIEIOBAHAN B PaMKax yueOHOTO
OKCTIEPUMEHTa, YUeOHO-HCCIEIOBATEIbCKOH M TPOEKTHOW JEATEIIbHOCTH C  HCIOJIB30BaHHEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBaHMUS;

— pemath pacuy€THBIC 3a/1a4M C SBHO 3aJaHHOW (DU3MUECKOW MOJIEIBIO, UCTIOB3Ys (PH3MUECKUe
3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHAaJIM3a YCIOBHUS 33[aui BEIOWPATh (PU3HUYECKYIO0 MOJIENb, BBIACIATH
¢u3nveckne BEMMYMHBI U (QOPMYIBI, HEOOXOMUMBIC Ui €€ pemieHHs, MPOBOIWTH pPAaCUYETHl U
OIICHUBATh PEATHHOCTH MOJTyICHHOTO 3HAUCHUS (PU3MUECKON BEINYHHEI,

— pemiath KadyeCTBEHHBIC 3a/laud: BBICTPAMBATh JIOTHUECKH HEMPOTHBOPEYMBYIO IIETIOYKY
paccyXJIeHHH C HCIIOJIb30BAaHUEM M3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH N (PU3UYECKUX SBIICHUN;

— WCTOJB30BaTh MPH PEIICHWU y4eOHBIX 3a7ad COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTUU
JUIA TIOMCKA, CTPYKTYpUPOBAHMSI, UHTEPIPETAIMN U MPEACTABICHUS y4eOHON M HAay4YHO-TIOMYNIAPHOMN
uH(pOpMaLlUY, MOTYYEHHON M3 Pa3IUYHbIX HCTOYHHMKOB, KPUTHYECKH aHAIM3HPOBAThH MOJIy4aeMyIO
nHpopMaIuio;

— MPUBOJUTH NPUMEPHI BKJIAJa POCCHMCKUX M 3apyOexHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHMS MO (PU3UKE B MOBCEIHEBHOM >KU3HU JUIsl 0OeCTIeUeHUS
0e30MacHOCTH TpuU oOpamieHUH ¢ TpuOOpaMHM M TEXHUYECKHMMH YCTPOWCTBAMM, ISl COXpaHEHUs
3JI0pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO TMOBECHHS B OKpYXKAIOIei cpee;

— paboTaTh B IpPYIIE C BBHINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJICH, MIIAHUPOBATH paboTy
IPYIIbI, PAlMOHATIBHO paclpeesiTh 0053aHHOCTH U IUIAHUPOBATH ACSTEILHOCTh B HECTAHJIAPTHBIX
CUTYyallUsiX, OLIEHWBATh BKJaJ KaXXJIOTO W3 YYaCTHUKOB TPYIIBI B pEUICHHE paccMaTpUBaeMoOin
PpOOJIEMBI.

B npouecce uzyuenus kypca ¢puszuku 6a3oBoro ypoBHs B 11 kjacce o0ydaromuics HayqYuTcs:

— JEMOHCTPUpPOBATh Ha MIpUMEpax Poib U MecTo (pu3MKu B (POPMHUPOBAHHH COBPEMEHHOMN
HAy4YHOM KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHUKU W TEXHOJIOTHH, B MPaKTHYECKOU
JEeSITeNIbHOCTH JIFOJIeH, 11eJIOCTHOCTh U €IMHCTBO (PH3NYECKOM KapTUHBI MUPA,

— YUUTBHIBaTh TpaHUIBl NPUMEHEHUS U3YYEHHBIX (U3MYECKUX MOJENel: TOYCUHBIN
AIIEKTPUYECKHI 3apsili, JIyd CBETa, TOUCYHBI MCTOYHHUK CBETA, AJEpHAas MOJEIb aroMa, HYKIOHHAas
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHn: PU3NUEeCKUX 3a1a4;

— pacno3HaBaTh (pU3MUECKHe SBIEHUS (Ipolecchl) M OOBSACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKUA M KBAaHTOBOM (PU3MKM: 3JIEKTpUYEcKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJEHCTBHME MAarHUTOB, AJIEKTPOMArHUTHAs MHAYKIUS,
JeCTBHE MarHUTHOTO TIONST Ha MPOBOJHHK C TOKOM M JABIDKYIIUHCS 3apsl, 3JIEKTPOMAarHUTHBIE
KoieOaHWs W BOJIHBL, MpPSIMOJMHENHOE pacHpOCTpaHEHHWE CBeTa, OTPAXKEHUE, NPEeIOMIICHHE,
uHTephepeHIys, Tudpakins U MOJIpU3alMs CBEeTa, AUCHEPCUs CBeTa, (poToanekTpruueckuil 3pdexr
(poToadpdexT), cBeToBoe MAaBiICHHME, BO3HMKHOBEHHE JIMHEWYaTOro CIEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U MCKYCCTBEHHAs paIMOaKTHBHOCTH;



— OIIMCBIBATh H3YYEHHBIE CBOMCTBA BeEIECTBA (2JIEKTPUYECKUE, MarHUTHBIE, ONTHUYECKUE,
NIEKTPUYECKYI0 IPOBOAMMOCTh pPa3IMUYHBIX Cpel) M OJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
UCTOJB3Ys (pr3MUYecKre BEIMYMHBI: AJIEKTPUUYECKHUH 3apsil, CHJIa TOKa, HIEKTPUUYECKOE HANpsHKEHUE,
AIIEKTPUYECKOE COIMPOTHBJICHUE, Pa3HOCTh IMOTEHLIMAIOB, IEKTPOIBIKYIIAs cuia, padoTa TOKa,
UHIYKLAS MarHuTHOTO Mouisl, cuia Amriepa, cwia JlopeHua, MHIYKTHUBHOCTb KaTYIIKH, SHEPrus
ANIEKTPUYECKOTO0 M MAarHUTHOTO TOJICH, MEepPHOJ] M YacToTa KoJieOaHui B KoieOaTeabHOM KOHTYpE,
3apsii M cWa TOKa B TIpoIlecce TapMOHHMYECKHX JJIEKTPOMArHUTHBIX KojieOaHWd, (OKycHOE
paccTosiHME W ONTHYECKasl CHJIAa JIMH3BI, NIPH OMUCAHUU MPABHJIBHO TPAKTOBATh (PU3MUYECKHIA CMBICI
WCTIOJIb3yEMBIX BEIMYUH, UX 0003HAYCHUS M €AWHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMH BEITHYNHAMH;

— OTHCHIBATh U3YYCHHBIC KBAHTOBBIC SIBIICHUS M IPOLIECCHI, UCIIOJIB3Ys (PH3NUECKUE BEIINIHHBI:
CKOPOCTB JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, DHEPTUs W UMITYJIbC (OTOHA,
[epuoJl TOoJypacnajga, 3HEpPrus CBSI3M AaTOMHBIX fJ€p, NpPU ONHMCAHWU IPaBWIbHO TPaKTOBATh
(u3NYECKUN CMBICI HUCIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS W €JUHMIIbI, yKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEJIWYUHY C JPYTMMHU BEJIMYMHAMHU, BBIYHUCISATH 3HAYCHHE
(bM3UYECKON BEITUUYHMHBL;

— aHalIM3upoBaTh (U3NYECKUE TPOLIECCHl U SBJICHMS, HCHOJb3YyS (U3NYECKUE 3aKOHBI U
MPUHIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBLHOIO U MapajlIeIbHOTO COEJUHEHMS MPOBOJIHUKOB,
3akoH  JDkoyns-JleHnia, 3akOH  SJIEKTPOMarHUTHOM  WMHAYKLUMH, 3aKOH  MPSMOJHUHEIHOro
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPaXEHUS CBETa, 3aKOHbI MPEJOMIIEHUS CBETa, YpaBHEHHE
OiHmTeHa s poTodddexra, 3aKOH COXpaHEHUS DHEPIHM, 3aKOH COXPaHEHUs HMMITYJIbca, 3aKOH
COXPaHEHHUs 3JIEKTPUUYECKOTO 3apsjia, 3aKOH COXpPaHEHMs MacCOBOTO YHCIA, MOCTynaThl bopa, 3akoH
paIMoOaKTUBHOTO pacrajga, MpUd 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BhIpaKEHHUE U yCIOBUS (IPaHULbl, 00JaCTH) IPUMEHUMOCTH;

— OIpeNeNsITh HalpaBJIeHUE BEKTOpa MHAYKLUHWHA MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

— CTPOMTH U OIIMCHIBATh N300pakeHNE, CO3/1aBaeMO€ MJIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

— BBINOJHATh HKCHEPUMEHTHI 10 MCCIEJOBAHUIO (DU3MUYECKMX SABJICHUM M IPOLECCOB C
UCIOJIb30BAHUEM MPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: IIpU 3TOM (POPMYIHUPOBATH MpolieMy/3agady U
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEUIOKEHHOTO O000pyI0BaHUS,
IIPOBOJIUTH ONBIT U (POPMYIHPOBATH BBIBOIBI;

— OCYILECTBJIATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEJINYMH, NIPH 3TOM BbIOMpPATh
ONTUMAJIbHBIA CIOCOO M3MEPEHMs M HCIOJB30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPELIHOCTEH
HU3MEPEHMUI;

— HCCIeOBaTh 3aBUCUMOCTH (DM3MYECKMX BEJIIMYMH C HMCIOJIb30BAaHUEM IPSAMBIX HU3MEPEHH:
IpU 3TOM KOHCTPYHUPOBAaTb YCTAHOBKY, (DUKCHUPOBaTh pe3yJbTaThl IOJIY4YEHHOW 3aBUCUMOCTH
(bu3nYecKrX BEJIMYUH B BUJIE TaOIUI U IpadMKOB, A€1aTh BBIBO/BI 110 pe3yJbTaTaM HCCIEI0BaHMS;

— coOmoaTh npaBuiia 0€3011aCHOTO TPy/Aa IpU IPOBEAECHUH UCCIEJOBAHNN B paMKax y4eOHOTro
JKCIIEPUMEHTa, Y4eOHO-MCCIEe0BATENbCKOM M IMPOEKTHOW JAEATENIBHOCTH C  MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOMCTB U J1aOOPaTOPHOIO 000PYAOBAHUS;

— pewath pacuy€THBIC 3a/1a4M C SBHO 33JaHHOM (U3MUECKON MOJEINbI0, UCHOJb3Ys (PU3NUECcCKue
3aKOHBI U NMPUHIMUIIBL, HA OCHOBE aHAJIM3a yCIOBHSA 3a/1a4l BBIOMpATh (U3NUECKYIO MOJIEIb, BBIJIENATh
¢u3nyeckue BENMYMHBI UM (QOPMYJbl, HEOOXOIuMBbIE JUIsl €€ pelleHHs, MPOBOJUTH PacuéThl M
OLIEHUBATh PEATILHOCTH MOJyYEHHOTO 3HaUeHUs (PU3MUEeCKON BEINYHHBI,

— pemiaTh KayeCTBEHHBIE 3a/laud: BBICTpaMBaTh JIOTMYECKH HENPOTHBOPEUMBYIO IIETIOUKY
paccykJIeHU ¢ MCIIOJIb30BaHUEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (PU3NUECKUX SBICHUM;

— HCMOJb30BaTh MPH PEIIEHUU Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU
JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN U MPEJCTABICHNUS y4eOHON M Hay4HO-TIOMYJISPHOM
uHGOpMAaILUHY, MOJYYEHHON U3 pa3INuHBIX MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATh MOJIY4aeMyIO
HH(pOpMaIINIO;

— OOBACHATH NMPUHIMIBI JEHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCJIOBHA UX O€30MACHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,



— TPUBOAWUTH TMPHMEPHI BKJIAZA POCCUHCKUX M 3apYOEKHBIX Y4YEHBIX-(DU3HKOB B pa3BUTHE
HAyKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHI;

— HCIMOJb30BaTh TEOPETHUECKUE 3HAHUSA MO (PU3UKE B IMOBCEIHEBHOW JKHU3HU JJISI 00eCTeUeHUs
0€30MaCHOCTH TMpH OOpaIIeHUH C MpUOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMHM, Ui COXPaHEHHS
3/10pOBbsI U COOIIOAEHNS HOPM SKOJIOTMUECKOTO ITOBECHUS B OKpYXKAIOUIEH cpene;

— paboTaTh B TpPYNIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIBHBIX POJICH, MIAHUPOBATH PabOTy
IPYIIbI, PAlMOHATIBHO pAcHpeeNsaTh 0053aHHOCTH U IUIAHUPOBATh AEATEIbHOCTh B HECTAHJAPTHBIX
CUTYyallUsIX, OLICHMBATh BKJIAJ KaXXJIOI'0 M3 YYaCTHUKOB TIPYIIBl B PEIICHHE pPACCMATPUBAEMON

poOIEMBI.

IIpoBepsiemble TpeOOBaHMS K Pe3y1bTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTe/bHOI nporpammsl 10 kiaace

Kon
NMPoBEPAEMOro
pe3yJabTara

IIpoBepsieMble MpeAMETHBIE Pe3yJabTaThl 0CBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl CpeaHero 00uero oopazoBaHus

10.1

JeMoHCTpUpPOBaTh Ha MPUMEpax poJib U MecTO Gr3uKH B GOPMUPOBAHUU COBPEMEHHON
Hay4HOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B
NPAKTHYECKOM EATENbHOCTH JIFOEH

10.2

YYUTHIBaTH TPAHUIIEI TPUMEHEHHS N3YYeHHBIX (PU3NYECKUX MOJIENeil: MaTepraibHas
TOYKa, HHEpIMajbHas CUCTEMA OTCUeTa, aDCOIIOTHO TBEPAOE TEJIO, UACAIBHBIN T'a3; MOAEIH
CTPOEHUS I'a30B, )KUJIKOCTEN U TBEPBIX TEJI, TOUECUHBIA AJIEKTPUUECKHUM 3aps]l - IPU
pemeHuu GU3NIECKUX 33734

10.3

PacnioznaBath (huznveckue siBJIeHUS (IIPOIECCHI) U OOBSACHSITH UX HA OCHOBE 3aKOHOB
MeXaHHUKH, MOJIEKYJISIPHO-KUHETHYECKON TEOPHH CTPOCHUS BEIISCTBA U DIIEKTPOANHAMUKY:
paBHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOIUHEHHOE IBIKEHNE, CBOOOIHOE MaIeHHE Tell,
IBIDKEHUE TI0 OKPYKHOCTH, HHEPITUS, B3aUMOACHCTBHE Tel; Auddy3us, OpOyHOBCKOE
JIBIDKEHHE, CTPOCHUE KUJIKOCTEH U TBEPJIBIX TeN, U3MEHEHHE 00beMa Tell IPU HarpeBaHuN
(oxmakIeHuN ), TEMJIOBOE paBHOBECHE, UCTIApEHHE, KOHIEHCAIHS, TUIaBIICHHE,
KpUCTAIITH3AI, KHIIEHNE, BIA)KHOCTb BO3/yXa, MTOBBIIIICHNE IABJICHHS Ta3a MPH €ro
HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b MEXAY IapaMeTpaMy COCTOSHUS Ta3a B
M30MpoIIeccax; dJIEKTPU3aLU Tell, B3AUMOJEHCTBHE 3apsII0B

10.4

OnurchIBaTh MEXaHHMYECKOE NBIKCHUE, UCITONB3Ys (PU3NUeCKre BETMIHNHBI: KOOPIUHATA,
IyTh, TIEpEMEIIeHIE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA, UMITYIbC Tena,
KUHETHYeCKasi SHEPTHsI, TOTEHITHAIBHAS SHEPT U, MeXaHNIeckas paboTa, MeXaHmIecKast
MOIITHOCTG; TIPH OMIMCAHUH TPABIIIBHO TPAKTOBATH (PM3NIECKHIA CMBICI HCITOB3YEMBIX
BEJIMYWH, NX 0003HAYCHUS M €IUHUIIBL, HAXOAUTEH (POPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(hm3rUecKyto BEMHUNHY C APYTUMH BETHIHHAMUA

10.5

OnnceIBaTh H3y4EHHBIC TEIIOBBIC CBOMCTBA TEJ M TEIUIOBHIE SIBIICHNUS, UCTIONb3YS
(bu3ryecKe BETMYNHEL: JaBJICHHE ra3a, TeMIIepaTypa, CpeIHssl KHHETHYecKast SHepPTus
Xa0THYECKOTO IBMYKEHHS MOJIEKYII, CPEJHEKBAAPATUIHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIIOTHI, BHYTPEHHSS dHEepTHs, paboTa raza, Kod(pQUIneHT more3Horo NeiCTBHs
TEIUIOBOT'O ABHUTATENIS; ITPU ONMCAHUH MPaBHIBHO TPAKTOBATH (PU3NUECKUIT CMBICIT
UCTIONb3YEMBIX BEIMYMH, NX 0003HAUYEHHS ¥ €AMHHIBI, HAXOIUTh (POPMYIIBI, CBA3BIBAIOIINE
JaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BeTHIHHAM

10.6

OnuceIBaTh U3y4EHHBIE IIEKTPUIECKIE CBOMCTBA BEILIECTBA U 3JICKTPUUECKUE SIBIICHUS
(mporueccel), HCoNb3ys PU3MUECKHE BETUUYMHBL: JIEKTPUUECKUM 3apsi, SJEKTPUUECKOE
10J1€, HANPSHDKEHHOCTh OIS, TOTEHIHAI, Pa3HOCTh OTEHIINAJIOB; IPYU OIUCAHUH
MPAaBUIIBHO TPAKTOBATH (PM3MUYECKUN CMBICI MCIIOIb3YEMbBIX BEINYHMH, UX 0003HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUMHY C IPYTUMH
BEJIMYMHAMH

10.7

aHAM3UPOBATH (YM3WUYECKHE MTPOIIECCH U SBIICHUS, UCTOIB3YsI PU3NIEeCKre 3aKOHBI U
NPUHUUIBL: 3aKOH BceMupHoro tsarorenus, I, II u Il 3akonsl HetoToHA, 3aK0H coXpaHeHuUs
MEXaHUYECKOU SHEPTUU, 3aKOH COXPAHEHUSI UMITYJIbCA, IPUHLIUI CYIEPIIO3ULIUH CHUT,
MPUHIUI PABHOIIPABUS HHEPIUATIBHBIX CUCTEM OTCUETa; MOJEKYJISIPHO-KUHETUUECKYIO
TEOPHUIO CTPOCHHUS BEIIECTBA, FA30BHIE 3aKOHBI, CBSI3b CPEIHEH KHHETUYECKON SHEPruun




TETMJIOBOTO JABMKEHUS MOJIEKYII C aOCONIOTHOM TeMIepaTypoi, epBbIi 3aKOH
TEpPMOANHAMUKH; 3aKOH COXPaHEHHMsI AIEKTPUUECKOro 3apsina, 3akoH KynoHa; mpu aTom
pa3nuyaTth CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €0 MaTEMaTHUECKOE BBIPAKEHUE U YCIIOBHSI
(rpaHutbl, 00IaCTH) IPUMEHUMOCTH

10.8

OOBSACHATL OCHOBHEIE MMPUHIUIIBL I[CI‘/'ICTBI/ISI MallInH, HpI/I60p0B N TEXHUYCCKUX YCTpOﬁCTB;
pas3jinvuaThb yCJIOBUA UX 0€e30I1aCHOr0 HCIOIL30BAHUS B HOBCCﬂHeBHOﬁ KH3HU

10.9

BEIMOMHATE SKCIEPUMEHTHI 10 HCCIIEAOBAHHUIO (DU3HYECKUX SBICHHUH U MPOIECCOB €
WCTIOJIb30BaHUEM TMPSIMBIX M KOCBEHHBIX U3MEPEHHI; PU 3TOM (HOPMYIIUPOBATH IPOOIIEMY
(3amauy) ¥ TUIIOTE3Y Y4eOHOr0 SKCIIEPUMEHTa, COOMPaTh YCTAHOBKY M3 MPEIIOKEHHOTO
000pyIOBaHHUSL, IPOBOIUTH OMBIT U GOPMYTHUPOBATH BHIBOJIBI

10.10

OcyecTBIATh MPSIMbIE M KOCBEHHBIE H3MEPEHUST PU3NUECKUX BEJTHMYNH; TPH ITOM
BBIOMPATH ONTUMAIIBHBII CIOCO0 M3MEPEHHsI U UCTIONb30BaTh N3BECTHBIE METOBI OIICHKU
MOTPELIHOCTEN U3MEPEHUI

10.11

HccnenoBath 3aBUCUMOCTU MEXKY (PU3MUCCKUMH BETUYMHAMU C UCIIOJIb30BAHUEM MPSMBIX
HM3MEPEHHUI; IPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATh PE3yJIbTaThl OJIYYCHHOM
3aBUCHUMOCTU (DU3MUECKUX BEIIMYUH B BUJIC TAOJIMII U TPaHKOB, JeIaTh BBIBOIBI 10
pe3yabTaram UCCIeA0BaHUs

10.12

CobumofaTh npaBuiia 6e30MacHOro TpyAa MpU MPOBEACHUHN HCCIICIOBAHUN B paMKax
y4eOHOI0 IKCIIEPUMEHTa, YIeOHO-UCCIIEIOBATENBCKON U IPOCKTHOM JIESITeNbHOCTH C
HCTIOJIb30BaHHEM M3MEPUTEIBFHBIX YCTPOWCTB 1 1a00paTOPHOTro 000py10BaHHUS

10.13

PemaTh pacuerHble 3a/1a4H C SIBHO 3aJIAHHOM (DU3NYECKON MOJIENbI0, UCTIONB3Y s
(u3MUeCcKIe 3aKOHBI M ITPUHIIMIIBI, HA OCHOBE aHAJIM3a YCAOBHS 3a/1auk BRIOUPATh
(pU3HUYECKYIO0 MOJIENb, BBIACIATh (PU3UUECKUE BETUIMHBI M (POPMYJIbI, HEOOXOIUMBIC IS €€
pelIeHus, MPOBOAUTh PACUCTHI M OIICHUBATH PEAIbHOCTh MOTYYEHHOIO 3HAUCHHS
(hu3mIecKol BeTUIMHBI

10.14

PemaTes kauecTBEHHBIC 3a/1a91: BRICTPAUBATH JIOTHYECKHA HEMTPOTUBOPEUNBYIO IIETTOUKY
paccyXaeHui ¢ oropoil Ha N3ydeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (DU3UYECKHE SIBIICHUS

10.15

Hcnonp3oBaTh pu pemieHNH y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIHOHHBIE TEXHOI OTUU
IUTS TIOMCKA, CTPYKTYPHUPOBAHIS, MHTEPIPETAINH U TIPEACTaBICHNUS y4eOHOH 1 HaydHO-
MIOYJIAPHON MH(GOPMAIIH, TOTYIEHHON U3 Pa3INYHBIX HCTOYHUKOB; KPUTHYECKH
AHAITM3UPOBATH MOyIaeMy0 HHPOPMAITUIO

10.16

[IpuBoauTH MPUMEPHI BKIIaJa POCCHICKUX U 3apYOEXKHBIX YUCHBIX-(DM3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MHAPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHMA

10.17

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHUS 110 PU3HKE B TIOBCEAHEBHOM JKU3HU IS
obecrieueHms1 OE30IMaCHOCTH IIPH OOPAIIECHIH C PUOOpaMU U TEXHUIECKUMU
YCTpPOWCTBAMH, JJISi COXPAHEHHS 3I0POBbS M COOFOIEHUST HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKpYXKaIoLel cpene

10.18

PaboraTs B TpyIIIie ¢ BEITOIHEHUEM PA3IMIHbIX COIHATBHBIX POJIeH, MIIAHNPOBATh PaboTy
TPYIIIBI, PAIlHOHANBHO PACTIPEAEISTh 00S3aHHOCTH U TUTAHUPOBATH JIEITENFHOCTD B
HECTaHJIAPTHBIX CUTYAIIUIX, aIeKBATHO OIIEHWBAThH BKIIAJ KKIOTO M3 YIACTHUKOB TPYIIIIEI
B peIlIeHHe PacCMaTPUBAEMON TPOOIEMBI

IIpoBepsiemble 3j1eMeHTHI coaep:xanus 10 kiace

Kon
pa3nena

npoBepsieMor
0 JJIeMeHTa

Kon IIpoBepsieMble 3j1IeMEHTHI COAEPKAHUS

OU3NKA U METO/JIbI HAYYHOI'O ITO3HAHUA

11 ®uznka - Hayka o npupone. HayuHble MeTO/IbI TO3HAHHS OKPYIKAIOIIET0 MUPA.
Ponb 3KcriepuMenTa 1 TEOpUH B MPOLIECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT B
(huzuke

1.2 MopnenpoBanue GU3UIECKHX SBICHHUH U MpolieccoB. Hay4HbIe rumoress.

dusnyeckue 3aKOHbI U TEOPHH. | paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[Ipunuun coorBercTBus. Poib u Mecto pusuku B GopMUpOBaHUN COBPEMEHHOM
HAy4YHOU KapTHHBI MUPa, B IPAKTHYECKOH NEATENbHOCTH JIIOAEH




2 MEXAHUKA
2.1 KHMHEMATUKA
211 Mexannueckoe aprkeHre. OTHOCUTEIBHOCTE MEXaHMUECKOTO IBUKEHHUSL.
Cucrema otcuera. Tpaekropus
2.1.2 [epemernenue, ckopocTh (CpPEAHsIsE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHE MaTepHUaIbHOM TOYKH, UX POCKIUHU Ha OCH CUCTEMBI KOOPAHHAT.
CrnoxeHue nepeMerieHnii U cIoXKeHne CKopocTel
2.1.3 PaBHOMepHOE 1 paBHOYCKOpEHHOE NpsIMONIMHENHHOe IBMxkeHue. [ paduku
3aBHCUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U TIepeM eIl CHHS
MaTCpHaJII:HOﬁ TOYKH OT BPpEMCHU
2.1.4 CBo0OoHOE majieHre. Y CKOpeHHe CBOOOIHOrO MaICHHS
2.15 Kpuonuneitnoe nuxenne. PaBHoMepHOe IBHKEHHE MaTepUAIbHON TOYKH 110
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHENHAs1 CKOpOCTh. [lepuon n yacrora.
LeHTpOoCcTpeMUTENBEHOE YCKOPEHHE
2.1.6 TexHuueckue ycTpoiCcTBa: CIUJOMETP, IBUKEHUE CHAPSAOB, LIEMHBIE U
PEMEHHEBIC ITEpCaavIn
2.1.7 [paktudeckue padorsl. 3mepeHne MrHOBEHHOH ckopocTH. Mccnenopanne
COOTHOLICHUA MCXY IYTAMU, HpOﬁI[eHHBIMPI TEJIOM 3a ITOCJICA0BATCIBbHBIC
PpaBHbIE IPOMEXYTKH BPEMEHHU IIPU PABHOYCKOPEHHOM JBUXEHUU C HAYAJIIbHOU
CKOpOCTBI0, paBHOU HYJ0. M3ydeHue ABUKEHHUS IIapUKa B BA3KOM KUIAKOCTH.
Uzyuenne nBuxeHus Tena, OpOIIEHHOTO FOPU30HTAIBHO
2.2 JMHAMUKA
221 IIpuHnun otHocuTenbHOCTH 'amunes. [lepseiii 3akoH Herorona. MHepunaneHele
CHUCTEMBI OTCUETa
2.2.2 Macca tema. Cua. [IpuHIMI Cymiepro3uiiny CUil
2.2.3 Bropoii 3akon HeloTOHA U1 MaTepHaIbHOM TOUKH B HHEPIIHATIBHON CHCTEME
orcuera (MCO). Tperuii 3akoH HeroTOHA TSI MaTePHAIBHBIX TOYEK
2.2.4 3akoH BcemupHoro TsaroreHus. Crna TsokecTH. [lepBast KocMudeckast CKOPOCTb.
Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
2.2.6 Cuna tpenns. Cyxoe Tpenue. Cuia TpeHHUS CKOIBKEHUSA U CHjIa TPEHHUS ITOKOsL.
Koaddurmment tperns. Cuiia COMPOTUBIICHUS TIPH ABIKCHUHN TeNla B JKUIKOCTH
WJIN Ta3e
2.2.7 [TocrymarensHOE U BpalaTenbHOE IBHKEHHE a0COIOTHO TBEPIOTO Teja
2.2.8 MOMEHT CHJIbI OTHOCHTEIBHO OCH BpamieHus. [11edo cunbl. Y cioBus
paBHOBecus TBepaoro tena B UCO
2.2.9 TexHU4ecKrne ycTPONCTBA: MTOANINITHIKY, TBUKEHNE ICKYCCTBEHHBIX CITyTHUKOB
2.2.10 [IpakTudeckue pabotsl. M3ydeHne MBMXeHNUs OpycKa 110 HAKIOHHOH TIOCKOCTH
01T ACWCTBHEM HECKONBKHIX CHII. VccrenoBanue 3aBUCIMOCTH CHJI YIPYTOCTH,
BO3HUKAIOIIUX B JepopMUpyeMoil IpyKWHE H PE3SHHOBOM 00pasiie, ot
BEJIMYWHBI UX nedopmanun. VccienoBaHue yCIoBHi paBHOBECHS TBEPAOTO TeNa,
HMEIOIIETO OCh BpAIIEHUs
2.3 3AKOHbI COXPAHEHN S B MEXAHUKE
23.1 Nmmynsc MaTepranbHOW TOYKH, CHCTEMBI MaTEPHUAIBHBIX TOYEK. VIMITYIIEC CHITBI
Y U3MEHEHHE UMITYJIbCa Tena
2.3.2 3akoH coxpaHenus ummyisca B MCO. PeakTuBHOE 1BUXKEHNE
2.3.3 Pabora cusr
2.3.4 MOIIHOCTH CHAIBI
2.3.5 Kunernueckas sHeprusi MaTepraabHON TOUKH. TeopemMa 0 KHHETHYEeCKOH
SHEPrUHn
2.3.6 [orenunanbhas sueprusd. [loreHnanpHas sHeprust ynpyro aedopMupOBaHHON
npyxuHsl. [loTeHunanpHas sHeprus Tena BOIM3H NOBEPXHOCTH 3eMIIH




2.3.7 [oTenunanbHbIe 1 HEMOTEHIUAIBHBIE CHITBL. CBS3b PaOdOThl HEMOTEHIUATBHBIX
CHJI C U3MEHEHUEM MEXaHMUYECKOH SHEPTUU CHCTEMBI Tell. 3aKOH COXPaHEHHS
MeXaHUYECKON SHEprun

2.3.8 VYipyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 Texuuuecknue yCTpOHUCTBA: JBMKEHHE PAKET, BOJOMET, KOTep, MPY>KUHHBIHA
MUCTOJIET

2.3.10 [IpakTudeckue paboTel. Mi3yueHue cBsI3U CKOPOCTEH T MPH HEYNPYroM yaape.

I/ICCHCILOBaHI/IC CBs3HU pa6OTLI CHJIBI C U3MEHCHHUEM MEXaHUYCCKOM OHEPruun Teia

3 MOJIEKYJIAAPHAS ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU
3.1.1 OCHOBHBIC MTOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOIM Teopuu. bpoyHOBCKOE
nekenne. Juddysus. Xapakrep ABUKEHUS ¥ B3aUMOJICHCTBHSI YaCTHIL
BEIIIECTBA
3.1.2 Mojienu CTpOCHUS ra30B, KUAKOCTEH U TBEPIBIX TEI U O0BSICHEHUE CBONCTB
BEII[ECTBA HA OCHOBE ATHX MOJIEINEi
3.1.3 Macca monekyn. Konmndecto Bemectsa. [locrostnHast ABoraapo
3.1.4 TennoBoe paBHoOBecue. Temneparypa u ee usmepenue. lllkana temnepatyp
Ienbcus
3.15 Mognenb naeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUIECKON
TEOPUH UJICATLHOTO ra3a
3.1.6 AOcoIoTHAs TeMIlepaTypa Kak Mepa cpeiHel KHHETHIEeCKOW SHEPTruu
TEILJIOBOI'O ABMXKCHU YaCTHII Ira3a. Mxana TEMIIEPATYP KensBuHa
3.1.7 VYpasuenue Knaneiipona - Menneneesa. 3axon JlanpToHa
3.1.8 I"azoBbie 3akoHbI. M30mpoiiecchl B 1IeallbHOM ra3e ¢ IOCTOSIHHBIM KOJTMYECTBOM
BEIIECTBA: N30TEepPMa, H30X0pa, n3obdapa
3.1.9 TexHuYecKHue yCTPOHCTBA: TEPMOMETP, OapoMeTp
3.1.10 IIpakrrueckue paboTsl. I3Mepenne Macchl BO3AyXa B KIIACCHON KOMHATE.
HccenenoBanne 3aBUCHMOCTH MEXY TTapaMeTpaMH COCTOSHUS Pa3peXEHHOTO
rasa
3.2 OCHOBbI TEPMOJJMUHAMUKUA
3.2.1 TepmonuHaMuueckasi cucreMa. BHyTpeHHsI SHEPTrusl TEpMOIUHAMUYECKON
CHCTEMBI M CIIOCOOBI €€ H3MEHEHHS
3.2.2 KonmudecTBo TernoTel 1 pabota. BHyTpeHH:IsI SHeprust 0HOATOMHOT'0
U/IeabHOTO ra3a
3.2.3 Bujp! Teronepenauun: TEMIONPOBOTHOCTD, KOHBEKITUS, U3TYICHUE.
TennoeMKoCTh Tena. Y IeNbHas TEIIIOEMKOCTh BellecTBa. Pacuer konnyecTa
TEIUTIOTHI IPH TEIUIONEepenade
3.2.4 [lepBerit 3ak0H TepMoanHaMuKH. [[pruMeHeHne TepBOTro 3aKOHA TEPMOAHNHAMHUKH
K m3omporieccaM. I padudaeckas mHTEpIperanust padoTh Taza
3.2.5 TemmoBpie MamuHbL. [[pUHIMTIBL ASHCTBHS TEIUIOBBIX MamvH. [IpeoOpazoBanus
SHEPTHH B TEIUIOBBIX MamHax. Koadduiment monesnoro neicteus (manee -
KIIJ) renmoBoii mammael. [{ukn Kaprao u ero KIT/{
3.2.6 Bropoii 3akoH TepMonnHaMukd. HeoOpaTHMOCTh MPOIIECCOB B IIPHPO/IE.
TerutoBbie mBUraTENU. DKOIOrHYECKHE TPOOIEMBI TEIIIOIHEPTETUKH
3.2.7 TexHuueckne ycTpoicTBa: ABUTATENb BHYTPEHHETO CropaHus, OBITOBOI
XOJIOJMIIBHUK, KOHIUITHOHED
3.2.8 [IpakTudeckue paboTsl. MizMepeHue yaensHOi TeI0eMKOCTH
3.3 AT'PEI'ATHBIE COCTOSAHNA BEHLIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [Tapoobpa3oBanue n konaeHcauus. Mcnapenue u kurieHue. Y jeibHas TeroTa
napoobpa3oBaHusl. 3aBUCUMOCTD TEMIIEPATYpPbl KMIIEHHS OT JIABJICHUS

3.3.2 AOCONMOTHAS U OTHOCUTENbHAS BIAXKHOCTD BO3AyXa. HackleHHbIH map

3.3.3 TBepnoe Teno. Kpucramnuyeckue nu amopdHsie Tena. AHU30TPOIIHS CBOWCTB




kpuctamioB. JXKuakue kpuctaibl. COBpeMeHHBIE MaTEPUAITBI

3.34 [InaBnenne u kpucTayuM3anus. Y AenpHas Temiora miasieaus. Cyonumanus

3.35 VYpaBHeHHe TemIoBoro danxanca

3.3.6 Texuuueckne yCTpoHCTBa: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOIOTUU
MOJTY4EHHS] COBPEMEHHBIX MaTEpHaoB, B TOM YHCJIe HAHOMAaTEpHAIIOB, U
HAHOTEXHOJIOTHH

3.3.7 [paktudeckue padotTsl. M3mMepeHne BIaKHOCTH BO3AyXa

4 SJEKTPOANHAMUKA
4.1 SJIEKTPOCTATHUKA

4.1.1 DneKTpu3amus Tei. INeKTpUIeCcKuid 3apsi. JlBa BUIa SIEKTPUUECKUX 3apsI0B

412 [IpoBoaAHUKH, MUANEKTPUKU U TOTYIPOBOTHUKU

4.1.3 3aK0H COXpaHEHUS ICKTPUIECKOT0 3apsiia

4.1.4 B3aunmonetictBue 3apsinoB. 3akon Kymona

415 OnexTpuyeckoe noie. HampspkeHHOCTh dnekTprudeckoro noss. [Ipunmumn
Cynepno3uiny. JINHUM HANPSHKEHHOCTH 3IIEKTPHYECKOTO TIOJIS

4.1.6 PaGora cun anekrpocratudeckoro nons. [lorennuan. PasHocTs moTeHIanos

4.1.7 IIpOBOTHUKY U TUANEKTPUKH B IIOCTOSIHHOM 3JIEKTPHUYECKOM IIOJIE.
Judnexrpruyeckas IpOHUIIAEMOCTh

4.1.8 OnexTpoeMKocTh. KoHmeHcaTop. DIeKTPOEMKOCTh IIIOCKOTO KOHIEHCATOPA.
OHeprus 3apsKeHHOr0 KOHIeHCaTopa

4.1.9 TexHuueckne yCTpoHCTBa: AIEKTPOCKOI, AIEKTPOMETP, IEKTPOCTATHIECKAs
3aIUTa, 3a3eMIICHUE IIEKTPOIPHOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIH
MIPUHTED

4.1.10 [paktudeckue pabotel. I3amMepeHune 3J1eKTPOEMKOCTH KOHJIEHCATOpa

4.2 TIOCTOSHHBIN BJIEKTPUYECKUI TOK. TOKU B PA3JIMUHBIX CPEJAX

421 YciioBUSA CyIIECTBOBAHUS ITOCTOSTHHOTO 3JIEKTPUYECKOr0 ToKa. VICTOUHUKY TOKa.
Cuna Toka. [TocTossHHBIN TOK

4.2.2 Hampsokenue. 3akon OMa 17151 y9acTKa HelH

4.2.3 OneKTpuYecKoe CONPOTUBIIEHUE. Y IETbHOE CONPOTUBIICHHE BEILIECTBA

424 [locnenoBatenbHOE, NapajuieIbHOE, CMELIAHHOE COCANHEHNE IPOBOIHUKOB

4.2.5 Pabora snmexTpruyeckoro Toka. 3akoH oy - Jlenna

4.2.6 MOIHOCTE 3JIEKTPUYECKOr0 TOKA

4.2.7 aneKkTpoaBrKyIIas cuia (nanee - 31C) u BHyTpeHHEe CONPOTUBIICHNE
HCTOYHHKA TOKa. 3akoH OMa I OTHOHN (3aMKHYTOM) IIEKTPHYECKON [IEIH.
KopoTtkoe 3aMbikaHue

4.2.8 OneKkTpoHHAas IPOBOANMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS
METaJIOB OT TeMIepaTypbl. CBepXIpOBOAUMOCTD

4.2.9 DNeKTpUYIecKrii TOK B BaKyyMe. CBOWCTBA AIIEKTPOHHBIX ITY9IKOB

4.2.10 [HomympoBoaanku. CoOCTBEHHAS U IIPUMECHASI TPOBOIUMOCTh
moyrpoBoAHUKOB. CBOMCTBa p-n nepexoxaa. [lomympoBogHUKOBEIE TPHOOPEI

4211 DNEKTPUIECKHIA TOK B NMEKTPOIUTAX. DIEKTPOTUTHIECKAS JUCCOMHALINS.
OneKTponau3

4212 OneKTpu4YecKui TOK B ra3ax. CaMOCTOATENbHBIA U HECAMOCTOSTENLHBIA pa3psil.
Paznuunble THIIBI cCaMOCTOATENBHOTO pa3psaa. Monuus. [lna3ma

4.2.13 Texuuueckue ycTpolcTBa: aMIepMerp, BOJIbTMETP, PEOCTaT, HICTOYHUKH TOKA,
3JIEKTpOHArpeBaTeNbHble IPUOOPHL, AIEKTPOOCBETUTENbHbBIE TPUOOPHL,
TEPMOMETP CONPOTUBIIEHHS, BAKYYMHBIH 1O/, TEPMUCTOPHI U (POTOPE3UCTOPEI,
MOJYIPOBOAHUKOBBIN MO, FaJIbBaHUKA

4.2.14 [Ipaktuyeckue padoTel. 3yueHue cMemaHHOro COSAMHEHHS PE3UCTOPOB.

M3mepenne D/IC ucToUHMKA TOKA U €T0 BHYTPEHHETO COMPOTUBICHUS.
HaGmronenue snekrpomnmsa




IIpoBepsiemble TPeOOBaAHMSA K Pe3y1bTATAM OCBOCHHS
OCHOBHOI1 00pa3oBaTe/bHOI nporpammsl 11 kiaace

Kox
MPOBEPAEMOro
pe3yabTara

IIpoBepsieMble NpeIMeTHbIE Pe3yJbTAThHI OCBOEHHUSI OCHOBHOII 00pa3oBaTe/iLHOI
NMPOrpaMMbl CpeaHero o0uero 0opazoBaHus
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JleMOHCTpUPOBATh Ha MPUMEpax pPoJib U MecTO (U3UKH B GOPMUPOBAHUN COBPEMEHHON
Hay4HOM KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOIUH, B
MPAKTUYECKON AEATENbHOCTH JIOJIEH, ENOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MHPa

11.2

VY4UTBIBATH TPAaHUIIBI IPUMEHEHHS U3YUEHHBIX (H3NUECKUX MOJIENCH: TOUeUHBIN
ANEKTPUIECKUH 3apsii, sAepHas MOJAECIb aTOMa, HyKJIOHHAs! MOJIeTIb aTOMHOT'O Si/Ipa MpH
peteHny GU3NYECKUX 3a1au

11.3

PacnioznaBath (huznveckue siBJIeHUS (IIPOILECCHI) U OOBSACHSITH UX HA OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKY U KBAHTOBOM (DU3MKH: AJIEKTpUYECKas TPOBOIMMOCTh, TEIIOBOE,
CBETOBOC, XUMHUYCCKOEC, MAarHUTHOEC ]leﬁCTBHH TOKa, B3aHMOZ[eI710TBHe MAar"HuToOB,
QJICKTpOMAarovuTHast UHAYKIWA, I[eflCTBPIe MAarauTHOrO 10JIs1 Ha IPOBOJHUK C TOKOM U
JIBUOKYIIUNCS 3apsij, HIeKTPOMarHuTHBIE KoJeOaHNs U BOJHBI, IPSIMOITHHEHHOE
pacmpocTpaHeHHe CBeTa, OTpa)keHue, penoMieHue, narepdepenus, mudpaxkuus u
MOJIApU3AllKs CBeTa, IMCIEPCHs cBeTa, GorodekTpudeckuii ahdexr (porodaddekr),
CBETOBOE JIaBJICHNE, BOSHUKHOBEHHUE JINHEHYATOr0 CIIEKTPa aToMa BOJIOPO/Ia, ECTECTBEHHAS
" UCKYCCTBCHHAA paJMOAKTUBHOCTDb

11.4

OHI/ICBIBaTB 1/13yquH1)1e CBOfICTBa BeIICCTBA (BJ'IeKTpI/I‘-IeCKI/Ie, MAariuTHBIC, OIITUYCCKHUC,
BHCKTpI/I‘IeCKy}O HpOBO}II/IMOCTL paSHHqHBIX cpe;l) nu SHCKTpOMaFHI/ITHBIe SABJICHUS
(mporiecce), HCNONB3YS PU3NUECKHE BETUUMHBI: JISKTPUYECKHIA 3apsijl, CUiIa TOKa,
3JIEKTPUUECKOE HAMPSHKEHUE, IJICKTPUIECKOE COITPOTHRIICHUE, PA3HOCTh TIOTSHIIMAJIOB,
O/IC, pabora ToKa, HHIYKITAS MAarHUTHOTO TTOJIS, cujia AMriepa, cuia Jlopenna,
HMHIYKTHBHOCTD KaTYILKU, YHEPIHsI SJIEKTPHUUECKOr0 U MArHUTHOTO IOJICH, TEPUOI U
4acToTa KojieOaHuil B Koje0aTeIbHOM KOHTYPE, 3apsi U CHJIa TOKa B IIPoIecce
FapMOHHMYECKHX AJIEKTPOMArHUTHBIX KOJIcOaHUH, (POKYCHOE paCCTOSHUE M ONTHYECKAs CHJia
JIMH3BI; IPH OIMCAHUU IIPABUIBHO TPAKTOBATh PU3MUECKUN CMBICI HCIIOIB3YEMbIX
BEJIMYMH, MX 0003HAYCHHS U €IUHUIIBI;, YKA3bIBATh (POPMYJIBI, CBA3BIBAIOIIME JAHHYIO
(PU3HYECKYIO BEIMUUHY C APYTUMH BETHYMHAMU
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OnuceiBaTh U3y4EHHBIC KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, HCIONIB3Ysl (pru3nueckue
BEJIMYMHBI: CKOPOCTh IEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M YaCTOTa CBETA, HEPTHS U
UMIynbC (GOTOHA, IEPUOA MOTYypacHaia, SHEPTus CBSI3U aTOMHBIX SJep; IPH ONMCAaHUU
MIPAaBUJIBHO TPAKTOBATH (PM3MUECKUI CMBICI MCIIOIb3YEMbIX BEINYHMH, UX 0003HAYEHUS U
€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYIECKYIO BEIMYUHY C APYTHUMHU
BEJIMYMHAMH, BEIUYMCIIITH 3HaUeHHE (PU3UUECKON BETMUUHBI

11.6

Ananu3upoBath GU3NUECKHUE IPOLIECCHI U SBJICHUS, UCTIONb3Ys (PU3NIECKUE 3aKOHBI U
MPUHIMIBL: 3aK0H OMa, 3aKOHBI I0CIE0BATENBHOI0 U apaJljIeIbHOTO COESANH CHUS
MPOBOJHUKOB, 3aKOH /oy - JleHna, 3aKOH 3JIEKTPOMarHuTHONM MHAYKLIUH, 3aKOH
MPSIMOJIMHEHHOT'O PacTpOCTPaHEHUs! CBETA, 3aKOHbBI OTPAXKEHHS CBETA, 3aKOHBI
MIpEeNIOMIICHHSI CBETa, YpaBHEeHUe DiHIITeHHA i poTorddexTa, 3aKOH COXpaHEHUS
9HEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPAHEHHS AIEKTPUIECKOT O 3apsiaa, 3aKOH
COXpaHEHHsI MacCOBOI'0 YMCIIA, IOCTYIaThl bopa, 3aK0oH paan0aKTUBHOIO pacnaaa; mpu
3TOM pa3In4aTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €M0 MATEMAaTHYECKOE BEIPAKEHHUE U
ycnoBus (TpaHUIBl, 00JIACTH ) TPUMEHUMOCTH

11.7

OnpenensaTe HanpaBlIeHNE BEKTOPA HHAYKIIMA MarHUTHOTO MOJISI IPOBOJHUKA C TOKOM,
cuiibl AMIiepa u cuiisl Jlopenna

11.8

CTpOI/ITI) H OIMHUCBbIBATH I/I306pa)K6HI/I€, CO31aBacMOC IIJIOCKUM 3€pPKaJIOM, TOHKOH JIMH30H

11.9

BBINOMHATS SKCHEPUMEHTHI 10 HCCIIEA0BAHHIO (PM3HUECKUX SIBIEHUH U MPOLIECCOB C
HCIOJIb30BAaHUEM NPSIMBIX M KOCBEHHBIX U3MEPEHHI; IpH 3TOM (hopMynupoBaTh mpodiemy
(3amauy) ¥ rUNOTE3y Y4eOHOro IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyOBaHMsL, TPOBOIUTH OMBIT U (GOPMYIUPOBATH BHIBOIBI

11.10

OCYH_ICCTBJ'IHTB MIpsAMBbIC 1 KOCBECHHBIC U3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX BCJIMYUH; IPHU 3TOM




BBIOMPATh ONTHUMAJILHBIN CIIOCO0 M3MEPEHUS M UCIIOIh30BATh H3BECTHBIC METOBI OLCHKU
MOIPEIIHOCTEN N3MEPEHUN

11.11

I/ICCJ'IGJIOBaTI) 3aBUCUMOCTH (1)I/I3I/I‘leCKI/IX BCJIMYUH C UCITIOJIB30BAHHUEM IIPAMBIX H3M€pCHI/II>'I;
IIpH 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTI) PE3YyIbTaThI HOHy‘IGHHOI‘/'I
3aBHUCUMOCTH (1)I/I3I/I‘lCCKI/IX BCIIMYMH B BUC Ta6J'II/IH n Fpaq)I/IKOB, JcJIaThb BBIBOABI I10
pe3yIbTaTaM UCCICA0BAHUA

11.12

Cobmogath mpaBuia 6e30MacHOro TpyAa Py MPOBEACHUHU HCCIIEIOBAHUI B paMKax
y4eOHOI0 IKCIIEPUMEHTa, Y1eOHO-UCCIEA0BATENbCKON U IPOEKTHOM JIESITENBHOCTH C
HCTIOJIb30BaHHEM M3MEPUTEIBHBIX YCTPOUCTB U 1a00pPaTOPHOTro 000py10BaHUS

11.13

Perate pacuerHble 3a1a4M ¢ SBHO 3a1aHHON (DU3UUYECKON MOJICIBIO, UCTIONB3Y S
(pm3HUeCKre 3aKOHBI M ITPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBHSI 3a/1a4kl BRIOUPATh
(bM3HYECKYIO0 MOJIENb, BBIACIATh (PU3NUCCKUEC BEIUYMHBI U (POPMYJIBI, HEOOXOAMMBIE JUTSI €€
pelIeHUs, MPOBOAUT PACUCTHI M OIICHUBATH PEATbHOCTh MOTYYCHHOT'O 3HAUCHHMSI
(u3rUecKON BEITUYMHBI

11.14

PemmaTes kauecTBEHHBIC 3a/1a4M: BRICTPAUBATH JIOTHYECKH HEMTPOTUBOPEUMBYIO IIETIOUKY
paccyXJIeHul ¢ ONopoil Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3MUCCKHUE SIBICHUS

11.15

Hcnonk3oBaTh Npu pelieHny y4eOHbIX 3a]]a4 COBpEMEHHbIE HH()OpMAIIMOHHbIE TEXHOIOTHH
JUISl TIOMCKA, CTPYKTYPHPOBaHUS, MHTEPIIPETAIIMU U IIPEACTaBIeHHs yueOHOW U HaydyHO-
MOy ISIPHON MH(OPMAIMH, TOTYYeHHON U3 Pa3IMYHBIX HCTOYHUKOB; KPUTUYESCKU
aHAM3UPOBATH MONyYaeMyr0 HH(POPMAITUIO

11.16

O0OBSICHATD TIPUHIIUITBI )ICfICTBI/ISI MalllhuH, HpI/I60pOB U TCXHUYCCKHUX yCTpOﬁCTB; pas3inmyaThb
YCIIOBHA UX 0€e30MMacHOro NCIOIL30BAHMS B HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBOIUTH IPUMEPHI BKIIA/Ia POCCHICKUX U 3apyOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE TIPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA

11.18

Hcnonp3oBaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TIOBCEAHEBHOM JKU3HU 15
obecriedeHus 6€30MaCHOCTH MPH OOPAIIEHUH ¢ IPUOOPaMH U TEXHUIECKUMHU
ycTpoicTBaMU, U1l COXPaHEHUs 3/I0POBbsI U COOJIIOAEHUS HOPM 3KOJIOTHYECKOT0
TOBEJICHUS B OKpPY>KaloIllen cpefie

11.19

PaboraTs B TpyIIIie ¢ BEITOIHEHUEM PA3IMYHbIX COI[HATBHBIX POJeH, MIIaHHPOBATh PadoTy
TPYIIIBI, PAIlIOHANTBHO PACTIPEAENSITh 00I3aHHOCTH U TUTAHUPOBATH IESITEFHOCTD B
HECTaHJIAPTHBIX CUTYAIIUsX, aIeKBaTHO OIIEHUBATH BKJIA/ KOKAOTO U3 YIACTHUKOB TPYIIIBI
B pEIlIeHHEe PacCMaTPUBAEMOH MPOOIEMBI

IlepedeHnb 3jieMeHTOB coepkanns mo pusuke 11 kaacc

Kon
pa3aena

Kon IIpoBepsieMble 3J1€MEHTHI COAEPKAHUS
npoBepsieMor
0 3JIeMeHTa

4

SJIEKTPOJMHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAI'HUTHAS MHIYKIA

4.3.1 [TocrostHHBIE MarHuTEL. B3anMoaelicTBUE MOCTOSHHBIX MATHUTOB

4.3.2 MarautHoe niosie. BekTop MarHuTHOM WHAYKIUHA. [IpHHIATT CyTIepmo3uim.
Jlunum MarauTHON UHAYKUKMK. KapTrHa TMHUI MATHUTHOW MHAYKLIHUH MO
MOCTOSHHBIX MarHUTOB

4.3.3 MarauTtHO€ TI0JIe POBOJAHMKA ¢ TOKOM. KapTruHa TWHUIA MO JUTMHHOTO
MIPSIMOTO TIPOBOTHUKA M 3aMKHYTOT'O KOJIBIIEBOTO TIPOBOTHUKA, KATYIIIKH C
TokoM. OnbIT Dpcrena. BzaumonelcTBre NPOBOJHUKOB C TOKOM

43.4 Cuna Amriepa, ee MOZyJIb U HallpaBIICHHE

4.3.5 Cua JlopeHua, ee MOYJIb M HalpaBJieHHE. [[BrokeHue 3apsyKeHHON 4acTHIIBI B
OZIHOPOJHOM MarHuTHOM rone. Pabora cuisl Jlopenna

4.3.6 SIBneHre SNeKTPOMAarHUTHOW MHITYKITUH

4.3.7 IToTok BekTOpa MarHUTHON MHAYKIIUU

4.3.8 OJC unaykuuu. 3aK0oH 3JIEKTpOMarHuTHol unaykuuu Oapanes




4.3.9 Buxpesoe snexrpuueckoe nosne. 9C HHAYKIUN B TPOBOAHUKE, TBHIKYILIEMCS
MOCTYMAaTENbHO B OMHOPOJAHOM MarHUTHOM TIOJIE

4.3.10 IIpaBuio Jlenna

43.11 WnnyxktuBHOCTE. SIBNeHune camonHAyKuuu. SC caMOMHIyKIINH

4.3.12 OHeprusi MarHUTHOTO MO KaTYIIKH C TOKOM

4.3.13 ONeKTpOMarHuTHOE MoJie

4.3.14 TexHudeckue ycTpoHCTBa: MOCTOSHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
ANEKTPOJIBUTATENb, YCKOPUTEIHU 3JIEeMEHTAPHBIX YaCTHLl, HHAYKIIMOHHAS TIeYb

4.3.15 [paktudeckue paboTel. M3ydeHne MarHuTHOTO MOJISl KATYIIKK C TOKOM.
HccnenoBanue neiicTBUS TOCTOSHHOT'O MarHUTa Ha PaMKy ¢ TOKOM.
UccnenoBanue siBIEHUS DIIEKTPOMATHUTHON HHAYKIIHH

5 KOJIEBAHM A 1 BOJIHBI
5.1 MEXAHUWYECKHUE 1 DJIEKTPOMATHUTHBIE KOJIEBAHUA

5.11 KonebarensHas cucrema. CBoboaHbIe KoeOanus. ['apMoHnyeckre KonedbaHusl.
[epuon, yacrora, ammmTynaa u ¢asa Koinedanuit

5.1.2 IIpyxrHHBIIA MasTHUK. MaTeMaTH4EeCKUIl MasTHUK

5.1.3 YpaBHeHre TapMOHUYeCKUX KonebaHuil. Kuaematuieckoe v JUHAMHYECKOE
OIMCaHNE KOIeOATELHOTO JIBUKEHUS

5.1.4 [IpeBparenre sHepruy Npy rapMOHUYECKHX KojebaHnax. CBA3b aMIUTUTY/IBI
Kosie0aHUI UCXOIHOM BEMTWYMHBI C aMIUIUTyJaMH KoJieOaHuil ee CKOPOCTH U
YCKOpEHHUSI

5.1.5 Konebarensubrit kKoHTYp. CBOOOIHBIE DIEKTPOMArHUTHBIC KOJICOAHUS B
HJIeaTbHOM KONeOaTeNbHOM KOHTYpe. AHAIOTHS MKy MEXaHHUECKUMH H
9JIEKTPOMAarHUTHBIMU Kosiebanusimu. @opmymna TomcoHa

5.1.6 3aK0oH COXpaHECHH DPHEPTHH B HICATFHOM KOJIe0aTeTLHOM KOHTYPE

5.1.7 BriHyXIeHHbIE MeXaHHUecKue Konebanus. Pesonanc. PezonancHas KpruBasl.
BhIHYXIeHHBIE 3]IEKTPOMarHUTHbBIE KOJIEOaHusI.

5.1.8 ITepemennsiii Tok. CHHyCOMIATBHBIN TIEPEMEHHBINA TOK.

5.1.9 MOoIIHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYHOE U AEUCTBYIOIIEE 3HAUEHUE CUIIBI
TOKa U HaIllPsKEHUs

5.1.10 Tpancdopmarop. [Ipon3BoacTBO, epenada u MOTPeOICHNE IISKTPUIECKOM
9HEPruu. DKOJIOrHYECKUE PUCKU IIPU IPOU3BOJICTBE AIIEKTPUIECKOI SHEPIUH.
Kynbprypa ncrnonp3oBanus 371€KTPOIHEPTUH B IIOBCEIHEBHOM JKU3HU

5.1.11 TexHuveckne ycTpoicTBa: ceiicMorpad, AIeKTprudecKuii 3B0HOK, JTHHUN
3NeKTpornepenay

5.1.12 IIpaktrueckue paboTsl. MccienoBanne 3aBUCHMOCTH TIEPHOA MaJTBIX
KoneOaHui rpys3a Ha HUTH OT JUIMHBI HUTH U Macchl Ipy3a. MccnenoBanue
MIEPEMEHHOI0 TOKA B LIEIH U3 MIOCJIEA0BATEIbHO COCIMHEHHBIX KOHICHCATOPA,
KaTyLIKH U Pe3UCTOpa

5.2 MEXAHUWYECKUE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

521 MexaHn4eckre BOIHBI, ycloBus pacnpoctpanenus. [lepuon. CkopocTs
pacnpocTpaHeHus U JJMHA BOJIHbL. [lonepednsie v MpoxoIbHbBIE BOTHBI

5.2.2 WnTepdhepennns n audpakimms MeExaHUIeCKUX BOIH

5.2.3 3Byk. CkopocTb 3ByKa. I'poMkocTh 3ByKa. Beicora Tona. TemOp 3Byka

5.2.4 OJeKTpOMarHUTHBIE BOJIHBI. Y CIIOBUS H3JIy4EHHUS HJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuentaiusi Bektopo E, B u ! B aj1eKTpOMarHuTHO# BOJIHE B
BaKyyMe

5.2.5 CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpaKEHHE, IPEIOMIICHUE, OJSPU3aLIHs,
mudpaxkiyst, uaTepdepeHuns. CKOpoCcTh 3JIEKTPOMarHUTHBIX BOJIH

5.2.6 [Tkana 37eKTpOMarHUTHBIX BOJIH. I [puMeHeHne 3J1eKTpOMariuTHBIX BOJIH B
TEXHHUKE U ObITY

5.2.7 [TpuHIMIBI panTuoCBsI3U U TeneBUIeHUs. Pauonokanus. DIeKTpOMarHuTHOE




3arpsi3HEHUE OKPYKAFOLIECH CpeIbl

5.2.8 Texuuueckne yCTpoHUCTBa: My3bIKaIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas
JUAarHOCTUKA B TEXHUKE U MEUIIMHE, pajap, paAUONPHEMHHK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neun

5.3 OIITUKA

531 [IpssmonuHeliHOE paciipocTpaHeHHe CBeTa B OMHOPOAHOM cpeae. JIyu cBeTa

5.3.2 OtpakeHue cBera. 3aKOHBI OTpaXKeHus cBeta. [locTpoeHne n300pakeHni B
IUIOCKOM 3epKajie

5.3.3 [Ipenomnenue cBeTa. 3aKOHBI IPEIIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
IPEIOMIICHUS

534 [TonmHOE BHYTpeHHee oTpakeHue. [IpenenbHbIil yrosn MoJHOro BHYTPEHHETO
OTpaKeHUS

5.35 Hucnepcus cera. CnoxHbIi coctaB Oenoro ceera. Lger

5.3.6 Cobupatoriye u paccerBaronye JMH3bL ToHKas tnH3a. DOKyCHOE PacCTOsIHUE U
OTITHYECKasl CHJIa TOHKOHM JTMH3BL. [locTpoeHne n300paskeHnii B COOMPAONINX U
pacceuBaromux JinH3ax. Dopmyiia TOHKOM JIMH3BL. YBEIUUYEHUE, JaBAEMOE
JIMH30H1

5.3.7 IIpenensl pUMEHUMOCTH FEOMETPUUECKON ONITUKU

5.3.8 Wurtepdepennns cBera. KorepeHTHbIC HCTOYHUKH. Y CJIOBUS HAOJIOACHUS
MaKCUMYMOB ¥ MUHIMYMOB B HHTEP(QEPEHIIMOHHON KapTHHE OT JIBYX
crH(]A3HBIX KOTepEHTHBIX HCTOYHUKOB

5.3.9 Judpakius cBera. JudpakiroHHas peierka. Y ciioBrue HaOII0ACHUS TJIaBHBIX
MaKCUMYMOB TIpH MaJICHUH MOHOXPOMAaTHYECKOT0 CBEeTa Ha JU(PPaKIIMOHHYIO
pelerky

5.3.10 [Monspu3zamus ceera
5.3.11 TexHu4eckne ycTpOHCTBA: OUKH, Jyma, (oToarmapar, MpOSKIMOHHbBIN amnmnapar,
MHKPOCKOII, TEJICCKOII, BOJIOKOHHAS ONTHKA, AN(PPAKIMOHHAS PEIeTKa,
HOJISAPOU T
5.3.12 IIpakrrueckue paboTel. 3Mepenne mokasarens npenomieHus. MccnenoBanme
CBOMCTB M300pakeHu# B 1uH3aX. HabmroeHmne qucnepcuu cBeTa
6 SJIEMEHTBI CIIEHHMAJIBHOM TEOPMW OTHOCUTEJIBHOCTU
6.1 I'paHuLIBI TPUMEHUMOCTH KJIacCUYecKor MexaHuku. IlocTynatel Teopun
OTHOCHUTEIBHOCTH: HHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
TIPUHITATT OTHOCUTEIILHOCTH DHHIIITCHHA
6.2 OTHOCHTENBPHOCTh OTHOBPEMEHHOCTH. 3aMeUIEHHE BPEMEH! M COKpAIeHNe
JUTHHEI
6.3 DHeprus U UMIyJIbC CBOOOTHON YaCTHIIBI
6.4 CBs13b Macchl € HEPTHEH U UMITYJIbCOM CBOOOIHOM YaCTHIIBI. DHEPTHSI TTOKOS
CBOOOAHOM YacTHUIIBI
7 KBAHTOBAS ®U3UKA
7.1 3JIEMEHTBI KBAHTOBOU OIITUKU

7.1.1 ®oronbl. ®opmyra [Inmanka cBs3M dHEPTUU (HOTOHA C €r0 YACTOTONH. DHEPTHS U
UMIynbe GoTOHA

7.1.2 Ortkpeitue u uccienopanue porosdpdexra. Onbitel A.I'. Cronerosa. 3akoHBI
horoaddexra

7.1.3 VYpaBuenue DiHmreitna s pororddexra. "Kpacnas rpannna” horosdpdexra

7.1.4 Jasnenue ceera. OneiTel [1.H. JIeOeneBa

7.1.5 XUMHUYECKOE JICHCTBUE CBETA

7.1.6 TexHuveckne ycTpoicTBa: OTOIIEMEHT, POTOIATINK, COTHEUHas OaTapes,
CBETOJINO

7.2 CTPOEHUE ATOMA




7.2.1 Monenbs atoma Tomcona. OnbiTel Pe3epdopaa mo ucciiej0BaHuio CTPOCHUS
aroma. [Inanerapnas Mmogens aroma

7.2.2 [octynater Bopa. zny4enue u norsomeHne GOTOHOB MIPH MEPEX0/Ie aToMa C
OJIHOTO YPOBHsI SHEPTUH Ha Apyroi. Buapl ciektpoB. CIieKTp ypoBHEH SHEPTHH
aToMa BOJIOpoJa

7.2.3 Bonnossie cBoiicTBa yactuil. Bomusl ne bpoitnsa. KoprnyckynspHo-BoiIHOBOM
oyanusM. Jludpakius SIeKTpOHOB Ha KpHUCTaIIax

7.2.4 CrioHTaHHOE ¥ BBIHYKJICHHOE M3JIy4eHHE. Y CTPOWCTBO U MPHHIUI PaOOTHI
nasepa

7.2.5 TexHudeckre yCTpONCTBA: CIIEKTPaIbHBINA aHaIU3 (CIEKTPOCKOI), Jiaszep,
KBaHTOBBI KOMIIBIOTEP

7.2.6 [paktudeckue padorel. Habmronenne TMHERYaToro CrekTpa

7.3 ATOMHOE S1PO

7.3.1 Mero/pl HaOMIOICHHSI U PETUCTPAIMN dJIEMEHTAPHBIX YACTHIT

7.3.2 OtkpbiTHE pagroakTUBHOCTH. OMbITH Pe3epdopaa mo onpezeneHnio cocrapa
paanoakTUBHOTO M3nmydeHusi. CBoicTBa anbga-, bera-, raMMa-u3IydeHHsl.
BrnusiHre painoakTHBHOCTH Ha KUBBIE OPTaHU3MBI

7.3.3 OTkpeiTHE TPOTOHA U HeWTpoHa. HykmonHas monens siyipa ['elizenbepra -
HBanenxko. 3apsiz sapa. MaccoBoe uucio sapa. M30tomns

7.3.4 Anbda-pacnaa. DNeKTpOHHBIA U TOBUTPOHHBIN OeTa-pacnal. ['aMMa-u3ydeHue.
3aKoH paJMOAaKTHBHOTO pacmaja

7.35 OHeprus CBsI3W HYKIIOHOB B siape. SlnepHbie cuibl. Jledekt maccol sapa

7.3.6 Snepusie peakiuu. JleneHne u cHHTE3 AL

7.3.7 SAnepusrit peakrop. Tepmosiaepusii cuaTe3. [IpobieMbl U IEPCIEKTHBHI SAAEPHOM
9HEPTeTHKH. JDKOJIOTHUYECKHUE ACTIEKTHI SICPHOW SHEPTEeTHKH

7.3.8 OneMeHTapHbIe 9acTUIBl. OTKPBITHE TO3UTPOoHA. DyHIaMEHTAIBHBIC
B3aUMOJCHCTBUSA

7.3.9 TexHuueckue ycTpoiicTBa: J03UMETp, kamepa BunbcoHa, siiepHbIi peakTop,
aToMHast 6omba

7.3.10 IIpaktrueckue paboTsl. McciaenoBanne TPEKOB YacTHUIL (TI0O TOTOBBIM
dororpadusim)

8 SJIEMEHTBI ACTPO®U3UKU

8.1 Bun 3Be3qroro Heba. Co3Be3aus, SpKUe 3BE3/b], IUTAHETHI, HX BUIUMOE
JBIDKEHHE

8.2 Conneunas cuctema. [lmanerst 3emMHOU Tpymmbl. [ImaHeTHI-TUTAHTH U UX
CIIYTHHKH, KapJMKOBBIE IJIaHEThl. Masnble Tena COolHEeYHON CHCTEMBI

8.3 Connre, dorochepa u armochepa. ColHeuHass aKTHBHOCTh

8.4 Ucrounnk >neprun ColHIA U 3BE3]T

8.5 3Be3/1bl, NX OCHOBHBIE XapaKTEPUCTHUKU: Macca, CBETUMOCTb, Paluyc,
TeMIlepaTypa, UX B3auMOCBs3b. /luarpamma "crieKTpajibHbIi Kiiace -
CBETHMOCTB . 3B€3/IbI INIABHOM MOCIIENOBATEIBHOCTH. 3aBUCHMOCTD ""Macca -
CBETHMOCTB" JJIS 3BE3]l TTIaBHOW MOCIE0BATENFHOCTH

8.6 Buytpennee ctpoenue 38e31. CoBpeMeHHbIE PEACTABICHHUS O TPOMCXOXKICHUN
u 3Bostoru CoJTHIA U 3B€3/1. DTarbl )KU3HH 3BE3]

8.7 Muneunstit [TyTs - Hamna ["amaktuka. CnipanbHas cTpykTypa ["anakTukw,
pacnpenenenue 38e31, ra3a u nouii. I[lonoxxenne n newxenne CoiHua B
lNanaxTuke. [Inockas u cheprueckas nmoacucTeMsl I anakTuKu

8.8 Tumnel ranakTuk. Paguoranaktuky u kBa3apsl. YepHble AbIPHL B SApaX TalakTUK

8.9 Bcenennas. Pacimpenne Beenennoit. 3akon Xa06na. Paz0eranue ranakTuk.
Bospact u panuyc Beenennoit, Teopus bonbsmoro B3peiBa. Moaens "ropsiaeit
Bcenennoit". PennkroBoe nznydenue

8.10 MacmrabHas ctpykrypa Beenennoii. Meraranaktuka. Hepermenusie nmpo6iembl




ACTPOHOMHH

Coaepikanue y4eOHOr0 npeamMera
Conepxanne o0yuenus B 10 kiacce.

Pa3znen 1. ®usuka u MeToAbI HAYYHOIO ITO3HAHUS.

®usuka - Hayka O npupoxae. Hayunele MeTonpl MO3HAHMS OKpyxkKawowero mupa. Pois
HKCTIIEPUMEHTA M TEOPUH B MPOIECCe TIO3HAHUS MTPUPOJIBL. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue pu3nueckux sBjIeHUN u npoueccoB. Hayunsle runores3sl. @PU3NYeCKUE 3aKOHbI
U Teopuu. ['paHUIIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pHHIIMIT COOTBETCTBHSI.

Pomp m wmecto ¢usukn B (HOpMHUPOBAHMHM COBPEMEHHOW HAy4HOW KapTHHBI MHpa, B
IIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

JeMoHCTparmu.

Amnanorossie 1 TU(PPOBBIC U3MEPUTENBHBIEC IPUOOPHI, KOMITBIOTEPHBIEC JATYHKH.

Pa3nen 2. Mexanuxka.

Tema 1. Kunemarnka

Mexannueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXaHWYECKOTo JABMKeHusa. Cucrema OTCUEéTa.
Tpaexropust.

[lepemenienue, cKOpocTh (CpeAHsisl CKOpPOCTb, MIHOBEHHAass CKOpPOCTb) M YCKOpEHUE
MaTepUaJbHOM TOYKHM, WX MPOEKIUH HAa OCH CUCTeMBbl KoopauHaT. CloKeHuWe NepeMelIeHUd u
CJIO’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpEHHOE TMpsMOJIMHEHOe nBuxkeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIBHOW TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TTaICHHS.

KpuBonuneiitnoe aBrxenue. JBrKeHHE MaTEPUATTBHOM TOUKHU MO OKPYXHOCTH C MOCTOSIHHOM 110
MOJYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHass CKOpOocTh. llepwon m yactota oOpamieHus.
[leHTpOCTpEMHUTENBHOE YCKOPEHNE.

TexHudeckne ycTpolcTBa M INPAKTUYECKOE INPUMEHEHME: CHUAOMETD, IBIKCHHE CHapsJIOB,
LIENTHBIE U PEMEHHBIE NTEPENaYH.

JleMoHCTparmu.

Mopnenb CUCTEMBI OTCUETA, WILTKOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKCHUS.

IIpeoOpa3oBaHue ABUKEHUI C UCIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBuxkeHus Tena, OpoIIEeHHOTO MO/ YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepeHune yckopeHust CBOOOHOTO MaJAeHUs.

HanpasiieHne CKOpOCTH NP IBMKEHUU 110 OKPYKHOCTH.

VYueHnueckuil 3KkcrepuMeHT, Ja0bopaTopHble paboThI

W3y4yeHre HepaBHOMEPHOTO JBUKEHHUS C LIENbIO ONIPEIEICHUs MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IYTSIMH, NPOWICHHBIMHM TEJIOM 3a IOCIEAO0BATEIbHbBIC
paBHBIC IIPOMEXKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM JIBWJKEHUU C HA4aJIbHOM CKOPOCTBIO, PABHOU
HYJIIO.

W3ydeHne nBuKeHMs IIapUKa B BA3KOW XKUJIKOCTH.

W3yuenue NBMXKEHUS Teia, OpPOLICHHOTO FOPU30HTAIIBHO.

Tema 2. Ilunamuka.

[Ipunuun otHocutensHocTu [anumnes. Ilepswiii 3akoH HbroToHa. MHepuuaibHble CHCTEMBI
OTCYETA.

Macca tena. Cuina. Ilpuanun cynepnosunmu cui. Bropoii 3akoH HeroToHa U1l MatepranbHOM
Touku. Tpetnii 3akoH HproTOHA /1711 MaTepualIbHbBIX TOYEK.

3akoH BceMHpHOro TaroteHus. Cuna tsxectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Bunel Tpenus (moxos, ckoyibxeHus, kadeHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUsI CKOJBXEHUS MU cuia TpeHus nokos. Koapduument tpenus. Cuia CONpOTHUBICHHUS NpU
JBUKEHHUHM TENa B )KUAKOCTU WM rase.

[ToctynaTenbHOE U BpallaTelbHOE JBMKEHHE a0COIIOTHO TBEPJIOTO Tea.



MOMEHT CcwiIbl OTHOCUTENBHO OCHM BpaieHus. Ilmedo cuipl. YcinoBus paBHOBecHs TBEPIOTO
Tena.

Texnuueckue ycTpoicTBa M IPaKTUUYECKOE IPUMEHEHME: MOJIIWIHUKY, JIBUYKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpanmu.

SIBrieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akon HeroTona.

N3mepenue cui.

Cnoxenue cui.

3aBHCHMOCTB CHIIBI YIPYTOCTH OT AeopmMariu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHMSL.

Ycnosus paBHOBeCHs TBEPIOTO Tesla. Buibl paBHOBECHS.

Y4eHnyecKui 3KCIIePUMEHT, JIabopaTOpHbIE PabOThI

N3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIINX B MIPY)KMHE U PE3UHOBOM oOpaslie,
OT uXx Aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akOHBI COXpaHEHUS B MEXaHUKE.

Nmnynec MarepuanbHON TOUYKM (Tena), CUCTEMbl MaTepHalbHBIX ToueK. Mmmynbc cuibl u
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAaHEHMs UMITyJIbca. PeakTMBHOE ABMKEHUE.

Pabora cuipl. MOIIHOCTE CHIIEL.

Kunernueckas sHeprusi MarepuajibHOM ToUku. TeopeMa 00 M3MEHEHUU KHHETHUECKON SHEPTHUH.

[TorenumansHas sHeprusa. l[loTeHnmanbHas SHeprus ynpyro aeGopMHUpOBaHHOW MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIN3U NOBEPXHOCTH 3EMIIH.

[loreHumaneHble W HENOTEHUMANbHblE cuibl. CBA3b pabOThl HEMOTEHLHUANbHBIX CHI C
U3MECHEHHEM MEXaHNYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPIUH.

Ynpyrue u Heynpyrue CTOIKHOBECHHS.

TexHuyeckne yCTpoHCTBAa W MPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOMEp, MPYKHUHHBIN
IIUCTOJIET, IBUKEHHUE PaAKeET.

JleMoHCTparmu.

3aKOH COXpaHEHMS UMILYJIbCA.

PeakTtuBHOE IBUKEHUE.

[lepexoa MoTeHUMATBHON SHEPTUU B KUHETUYECKYIO U 0OPATHO.

VYueHnueckuil 3KkcrepuMeHT, Ja0bopaTopHble paboThI

N3yueHne abcoOTHO HEYIIPYTOro yAapa ¢ MOMOILBIO JBYX OJMHAKOBBIX HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsA3u pabOThl CUIIBI ¢ U3MEHEHUEM MEXaHWUYECKOW PHEpPruu Tena Ha Ipumepe
PacTsDKEHHs PE3UHOBOTO XKIYTa.

Paznen 3. MonekynsapHas pu3uka u TepMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYISPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE TOJIOKEHUS MOJEKYISPHO-KMHETUUYECKON TEOpUM U HUX OINBITHOE OOOCHOBaHHE.
bpoynoBckoe nBmxenue. Auddysusa. Xapakrep HBHKEHHMS UM B3aUMOJCHCTBHS 4YacCTHIl BELIECTBA.
Mojenu cTpoeHus rasos, >KUAKOCTEH W TBEPABIX Tel U OObACHEHHE CBOWCTB BELIECTBA Ha OCHOBE
9THX Mozeneil. Macca u pasMepsl MoJiekyil. KonnuectBo Bemectsa. [locrosinnas ABorazapo.

Tennosoe paBHOBecue. TeMmmeparypa u e€ usMepenue. lllkana remneparyp Llenscus.

Mopnens wunpeanpHOro rasa. OCHOBHOE YPAaBHEHHE MOJIEKYJISIPHO-KHHETUYECKONH TEOPHH
ueanbHOro rasa. AGCOIIOTHAs TeMIlepaTypa Kak Mepa CpeiHed KMHETHYeCKOH 3HEepruM TerioBOTrO
nBrkeHus yactul rasa. [llkana temneparyp Kenbsuna. ['a3oBble 3akoHBl. YpaBHeHHE MeHzeneesa-
Knaneiipona. 3akon J[lanprona. M3ompouecchl B HAECATbHOM Ta3e € IOCTOSHHBIM KOJMYECTBOM
BeniecTBa. ['paduyeckoe npencTaBieHNe H30MPOLIECCOB: H30TepMa, H30X0pa, n300apa.

Texuuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHE: TEPMOMETP, GapoMeTp.

JleMoHcTpanyu.



OmnbITHL, T0KA3bIBAIOIIUE TUCKPETHOE CTPOCHHE BEIIECTBA, (poTorpadmu MOJIEKYNl OpraHUuYECKUX
COCIMHECHUM.

OmnbiTe! 0 AU Y3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Mogens onbita LltepHua.

OnbIThI, TOKa3bIBAIOUINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOAECHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas IPUPOLy JaBJIEHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTIOCTPUPYIOIINE YPaBHEHNUE COCTOSHUS UI€aIbHOTO ra3a, U30MpPOLIECCHI.

Y4eHnuecKkui IKCIEPUMEHT, J1abOpaTOpHbIE pabOTHI

Omnpenenenne mMacchbl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpEHHIl 00bEMa KOMHATBHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. OCHOBBI TEPMOIUHAMUKU.

Tepmoannamuueckas cuctema. BHyTpeHHsIs1 JHEprusi TEPMOJMHAMUYECKON CUCTEMBI U CLIOCOObI
e€ u3MmeHeHusa. KommdectBo TemnoTel M pabota. BHYTpeHHSs 3HEprust 0JHOATOMHOTO HJEAbHOTO
raza. Buapl Teruionepenauu: TEIIONPOBOJHOCTh, KOHBEKLUS, M3Iy4YeHHE. YeNbHas TEIIOEMKOCTh
BelecTBa. KonmuecTBo TEMIOTH Npu TeIionepeaaye.

[Tonarue o6 ammabatHoM mporiecce. IlepBwiii 3akoH TepMoauHaMuku. [IpuMeHeHHEe MEepBOTO
3aKOHA TEPMOJMHAMMKH K H3ompolieccaM. I'papuueckas nHTepnpeTanus padboThl rasa.

Bropoii 3akon TepmoauaamMuki. HeoOGpaTUMOCTE TIPOIIECCOB B MPUPO/IE.

TennoBbie mamuHbl. [lpuHnunel aelcTBus TeruioBbiX MamuH. [IpeoOpazoBaHus sHepruu B
TerioBblX MamuHax. Kosdduuuent nonesnoro aedictBus temiaoBoid Mamuubl. [{ukn KapHo u ero
K03 (UIIMEHT MOJIE3HOTOo AEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

Texnuueckue ycTpoilcTBa M MpPaKTUYECKOE NMPUMEHEHME: ABUraTelb BHYTPEHHETO CropaHus,
OBITOBOW XOJIOUIBHUK, KOHIUIIHOHED.

JeMoHCcTparmu.

W3menenne BHYTpEeHHEH 3HEPTrUU Teja IMPHU COBEPUICHUH PaOOThI: BbUIET MPOOKH M3 OYTHUIKH
MoJ JIeHCTBHMEM C)XXAaTOro BO3JyXa, HarpeBaHue »sQupa B JATyHHOH TpyOke NyTEM TpEHUS
(BUIICOIEMOHCTpAITHSA).

N3menenue BHyTpeHHeH sHepruu (TemrepaTypbl) Tea Ipu Teronepeaaye.

OnpIT 10 aMabaTHOMY PAaCIIUPEHUIO BO3yXa (OTBIT C BO3AYITHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTaTelsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATEs.

YueHnuecKui IKCIIEPUMEHT, J1abopaTopHbIe pabOTHI

N3Mepenne yaenbHOM TEeMI0EMKOCTH.

Tewma 3. Arperatnsle cocTosiHUS BemecTBa. Da3oBble MEPEX0Ibl.

[Tapoobpa3zoBanue u konaeHcanus. Vcnapenue u kumeHue. AOCONIOTHAasE ¥ OTHOCHTENbHAs
BIQXXHOCTh BO3Ayxa. HacellieHHbIH map. YenpHas TemioTra mnapooOpa3oBaHHs. 3aBUCHMOCTb
TeMIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Tteno. Kpucraminueckue um amopdHble Tena. AHU30TPONUS CBOMCTB KpPUCTAJLIOB.
Kunkue xpucramibl. CoBpeMeHHbIe MaTepuansl. [lnaBienne u Kpucraymzanus. Y IeiabHas TEIioTa
iaBnenus. Cyoaumarus.

VYpaBHEeHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U  ICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUM IOJYYEHHsS] COBPEMEHHBIX MATEpUajOB, B TOM YHCIE€ HAaHOMATEpPHAJIOB, U
HaHOTEXHOJIOTHUH.

JleMoHcTpanyu.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

Crnioco0Obl M3MepeHHsI BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHUs KPUCTAILTMUYECKOTO BEIIECTBA.

JleMOHcTpanysi KpUCTaJIOB.

YdeHnueckuil 3KkcrepuMeHT, JabopaTopHble paboThI

N3mepenue OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pazgen 4. DnexrpoanHaMuka.



Tema 1. DnexTpocraruka.

DnekTpu3alus Ten. DJNeKTpuueckuil 3apsa. JlBa Buaa snekrpuueckux 3apsanoB. [IpoBoaHukw,
JUBJIEKTPUKHU U MOIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsaa.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. TodeuHbIH 3IEKTPUUECKUN 3apsll. DIEKTPUUYECKOE
nosne. Hampsk€HHOCTh dnexTpudeckoro noJid. [IpuHOMN cyneprno3unuu SJIEKTPUYECKUX ITOJIEH.
JInHuy HaNIPSKEHHOCTH DJIEKTPUYECKOTO OJIS.

Pabora cun snexrpocrarudeckoro mnoisi. Ilorenmman. PasHocts motenuumanos. [IpoBomHuku u
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM IToJie. J(ManekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkoctb. KoHaencaTtop. DIeKTpOEMKOCTh IUIOCKOTO  KOHJIEHCATopa. DHEprus
3apsKEHHOTO KOHEHCATOpA.

Texnuueckue yCTpoWCTBa U IPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, AIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHHE JJIEKTPONPHOOPOB, KOHAEHCATOpP, KOMHPOBAIHH B
anmapar, CTpyWHbIN IIPUHTED.

JeMoHCTparmu.

YCTpOUCTBO U MPUHIMUIT JEHUCTBUSA dIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TE.

DNEKTPUYECKOE T0JIE 3aPsDKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOMAAM IUIACTUH, PACCTOSHHS
MEXy HUIMH B TUAJIEKTPUICCKON TIPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.

YyeHUyecKui  DKCHEPUMEHT, JalboparopHele  paboTel  M3mepeHue  3IEKTPOEMKOCTH
KOHJICHCATOpA.

Tema 2. IlocTossHHBIN 3yeKTpUUYeCKHil TOK. TOKM B pa3inM4YHBIX cpelax. DINEKTPUYECKUH TOK.
VYcnoBus CylecTBOBaHUS AJIEKTPUUECKOTO ToKa. MicTounuku Toka. Cuita Toka. [IocTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa [ij1s1 ydacTka LETnH.

DJIEKTPUYECKOE COIMPOTUBIICHHUE. YIEIbHOE CONPOTHBIICHUE BemiecTBa. [locienoBarensHoe,
MapajuieJIbHOE, CMEIIAHHOE COEMHEHUE POBOJHUKOB.

PaboTa anektpuueckoro Toka. 3akoH Jlkoyisi-JIenia. MOIHOCTE AIEKTPUYECKOTO TOKa.

ONEeKTpOABMKYIAs CHJIa U BHYTPEHHEE COINPOTHBJICHUE HCTOYHMKA TOKa. 3akoH Owma s
MOJTHOM (3aMKHYTOM) AJeKTpu4eckoi nenu. KopoTkoe 3aMpIkaHUeE.

DNEeKTpOHHasA MPOBOJUMOCTb TBEPIABIX METAUIOB. 3aBUCHUMOCTb COINPOTHUBJIEHUS METALUIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. COOCTBEHHAsI U TPUMECHASI TPOBOJUMOCTD MOJIYIIPOBOJIHUKOB.

CaoiicTBa p-ni-riepexoja. IlomynmpoBoHUKOBBIE TPHOOPBHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciulaBax dJIEKTPOJUTOB. JIEKTPOIUTHYECKAs
JUCCOIManus. DIEKTPOJIN3.

OnekTpuyeckuid TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIA pa3psai. MomHus.
[lna3ma.

TexHuueckre yCTpOMCTBA M INPAKTUUYECKOE INPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKU TOKA, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, AIMEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIH NHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIM IHO/,
rajabBaHHUKa.

JleMoHcTpanyu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb  CONPOTUBIICHHUS LWJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOLIAIU
MIONIEPEYHOT0 CEYEHUS U MaTepHuaa.

CMeniaHHOE COETMHEHUE NTPOBOIHUKOB.

[IpssMoe wu3MepeHHe HNEeKTPOJBIXKYIIEH cuibl. KOpoTkoe 3aMblKaHHE TallbBaHUYECKOIO
3JIEeMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb CONPOTHUBIICHUS METAJIIIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NPOBOAUMOCTb BO3AYXaA.

OAHOCTOPOHHSIS IPOBOUMOCTD JHOJA.

YdaeHnuecKuil 3KCrepuMeHT, JabopaTopHbie paboThI

N3ydeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue 31eKTpoABIKYIIEH CUIIbl HCTOUYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHHUSL.

Habmonenue anexTpoaunsa.

MexnpeaMeTHbIe CBS3H.

N3yuenne kypca ¢usuku 0OazoBoro ypoBHsS B 10 Kiacce OCYHIECTBISIETCS € y4€TOM
COJIepKaTeIbHBIX MEXIIPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKH, OMOJIOTMH, XUMHH, reorpadpuu u
TEXHOJIOTUHU.

MexnpeaMeTHbIe MOHATUS, CBS3aHHBIE C U3YYEHHUEM METOJIOB HAYYHOT'O NO3HAHMS: SIBJICHUE,
HAy4HbIH (akT, THMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpus, HaOIIOIEeHHe, SKCIIEPUMEHT,
MOJENTMPOBAHUE, MO/JIENIb, U3MEPEHHE.

Maremaruka: pelieHue CHUCTeMbl YpaBHEHUH, JUHEWHas (QyHKuMs, mapadoia, rumepboisa, Ux
rpa@uk M CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC, KOCHHYC, TAaHI€HC, KOTAaHIEHC,
OCHOBHOE TPUTOHOMETPHYECKOE TOKJIECTBO, BEKTOPHI M MX MPOEKIMHU HAa OCU KOOPAMHAT, CIIOKEHUE
BEKTOPOB.

buonorus: MmexaHn4yeckoe IBUKEHUE B KUBOU npupoje, nuddysus, ocMoc, TErmIoo0MeH KUBBIX
OpraHu3MoB (BUABI TEIUIONEpeNadyH, TEIJIOBOE PABHOBECHUE), DJIEKTPUUECKUE SIBICHUS B >KHUBOM
MIpHUPOJIE.

XUMUS: TUCKPETHOE CTPOCHHME BEUIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHAasi Macca, TEeIUIOBble CBOMCTBAa TBEPABIX TeJl, )KMJIKOCTEH M Ta30B, AJIEKTPUUYECKHE CBONCTBA
METaJJIOB, IEKTPOIUTUYECKAS AUCCOLUAIINS, TAIbBAHUKA.

I'eorpadusi: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonorus: mpeoOpa3oBaHue ABM)KEHUH C HUCIOJB30BAHWEM MEXaHU3MOB, YYET TPEHHUS B
TEXHHKE, MOIIIUITHUKH, HUCTIOJIb30BaHNE 3aKOHA COXPaHEHMs UMITYJIbca B TEXHUKE (pakeTa, BOJOMET U
Ipyrue), JABUTaTeldb BHYTPEHHEro CropaHusi, mapoBas TypOHHa, OBITOBOW  XOJIOAWUJIBHUK,
KOHJIULIMOHEP, TEXHOJIOTMH MOJYyYEHUsI COBPEMEHHBIX MaTEPUAIIOB, B TOM YHCJIE€ HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTaTUYECKas 3allMTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBII
MIPUHTEP, dJEKTPOHArpeBaTeIbHbIE MPUOOPHI, AIEKTPOOCBETUTENBHBIE TPUOOPHI, TaTbBaHUKA.
Conepxanne o0ydenus B 11 kjacce.

Paznen 1. Dnekrpoaunamuka.

Tema 1. MarauTHo€ noJie. DJIeKTpOMarHuTHAs MHAYKIIUS.

[TocTrosiHHble MarHuUTHL. B3anMoaeicTBHE NOCTOSHHBIX MAarHUTOB. MarautHoe mnoJie. Bekrop
MAarHuTHOM MHAYKUWU. [IpyHIMI Cyneprno3suuuyu MarHUTHBIX Iojei. JIMHMM MarHUTHON WHAYKLUH.
KaptrHa nuHM MarHUTHOM MHAYKLIHH MOJIS1 TOCTOSIHHBIX MAarHUTOB.

MarnuTHO€ 1noJie IPOBOAHUKA C TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO NOJIS IJTMHHOTO
MPSIMOTO IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLEBOIO MPOBOJI-HHKA, KAaTYHIKU ¢ TOKOM. OmnbIT Opcrena.
B3anmMoelicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOZyJIb U HAIpaBIICHUE.

Cuna JlopeHua, e€ MOIyap M HampaBiieHHE. /[BHkeHHE 3apsyKEHHOM YacTULBI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

SBneHue  snekTpoMarHuTHOM  WHAyKuMM. [loTok  Bekropa  MAarHUTHOM  MHIYKLUU.
DNEeKTpOABMKYILAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHOW nHaykuuu Papanes.

BuxpeBoe nasekTpuueckoe IoJie. OJEKTPOABIKYILAs Cuila MHIYKIMM B IIPOBOJHUKE,
JBUXKYIIEMCS IIOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenuna.

NHnykTUBHOCTD. SIBJIE€HNE CAMOMHAYKIMH. DIEKTPOABUKYILASA CUJIa CAMOUHTYKIINH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckne ycTpoHMCTBA M NPaKTUYECKOE IMPUMEHEHHE: TMOCTOSIHHbIE  MAarHMTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENHN AIE€MEHTAPHbBIX YaCTHULl, MHAYKIIUOHHAsS NIE€Yb.

JleMoHcTpanyu.



OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopericTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrnepa.

[erictBue cuiibl JIopeHI1a HA MOHBI SJIEKTPOJIUTA.

SIBieHHE NEKTPOMArHUTHOW MHIYKLIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOABUIKYILEH CHIIbI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO MIOTOKA.

SIBneHune caMOMHIYKIMH.

YyeHn4yeckuit SKCIIEPUMEHT, Ta00paTOpHbIE PaOOTHI.

N3ydyeHre MarHUTHOTO MOJISt KaTyLIKU C TOKOM.

HccnenoBanue nefcTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKITUH.

Paznen 2. Kosnebanust 1 BOJIHBI.

Tema 1. Mexanuueckue u 3J€KTPOMAarHUTHBIE KOJIEOaHMUSL.

Konebarenbnast cucrema. CBoOOJHBIE MEXaHMUECKUE KoJieOaHMs. ["'apMOHHnUYecKkue KojaeOaHusl.
[Tepuon, wacrora, ammuiutyna u ¢asza kosnedanuid. [IpykxuHHBIN MasTHUK. MaTeMaTU4eCKUi MasTHHK.
VYpaBHeHHe rapMOHUYECKHUX KosiebaHuil. [IpeBpalieHre sHepruy npu rapMOHMYECKUX KOJIEOaHUSIX.

Konebatenpupiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJEOAHWS B  HJICATHLHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY MEXaHMYECKUMHU U DJIEKTPOMArHUTHBIMU KOJEOAHUSAMHU.
®opmyna Tomcona. 3aKoH cOXpaHEHUsI SHEPTUHU B UI€aIbHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxaronux KoseOaHusX. BbIHyKXIeHHbIE MeXaHWYECKHE KojeOaHus.
Pe3onanc. BeiHyXI€HHBIE JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennblii TOK. CHHYCOHWIAIbHBIM IEPEMEHHBIM TOK. MONIHOCTh NEPEMEHHOIO TOKa.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. I[IpousBojacTBo, mepemada W MOTPEOJCHUE DICKTPUUYCCKON  SHEPIrHUu.
OKOJIOTMYECKME PpUCKM MNpU  MPOU3BOACTBE  AeKTposHepruu. KynbTypa  uCnosb30BaHUA
AEKTPOIHEPI U B IOBCEAHEBHOM KU3HU.

TexHuyeckne ycTpoMcTBa M MPAKTHUYECKOE MPUMEHEHHE: AJIEKTPUUYECKUH 3BOHOK, T'€HEPATOp
IIEPEMEHHOTO TOKA, JIMHUH JIEKTponepeay.

JleMoHCTparmu.

HccnenoBanue mnapaMeTpoB KojeOaTeNbHONW CHCTEMbI (MPYKUHHBIM WM MaTeMaTU4YecKUil
MasITHUK).

HaGnrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusI.

OcmorpaMmbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSIKEHUS OT BPEMEHH) 7S 2JIEKTPOMAarHUTHBIX
KoJieOaHUH.

Pe3onanc npu mnocienoBaTENbHOM COEOUHEHUM PE3UCTOPA, KATYyIIKM HWHAYKTUBHOCTH H
KOHJIEHCATopa.

Mogenb TMHUAM 3EKTPOIepeaayuu.

Y4eHUYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PabOThI

HccnenoBanue 3aBUCHUMOCTH IEepHOJa MaiblX KojJeOaHUM rpy3a Ha HUTH OT AJUHBI HUTU H
Macchl Ipy3a.

HccnenoBanue NnepeMEHHOrO TOKA B IIENM U3 IOCIENI0BATENBHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. MexaHuueckue U 3J€KTPOMATHUTHBIE BOJIHBL.

MexaHn4eckue BOJIHBL, yciaoBus pacnpocrpadenus. [lepuoa. Ckopocts

pacripocTpaHeHusl W JulMHA BoJHBL. llomepedynble W MpoJoJbHbIE BOJIHBL. MHTepdepeHuus u
TU(paKIus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.



ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3JIY4E€HHMsS DJIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTauus BektopoB E, B, v B snexrpomarHuTHoi BoJiHe. CBOMCTBAa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)X€HHUE, IIpEJIOMJIEHUE, HoJIsipu3aLus, mdpaxys, UHTEpEepEHITHS. Ckopoctb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJTH. [I[puMeHeHNEe AIeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeNIEBUACHU. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

Texnuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTPa3BYKOBasl AMATHOCTHKA B TEXHHMKE U MEAMILIMHE, pajiap, paiuoNpuéMHUK, TEIEBU30P, aHTCHHA,
tenedon, CBU-neyn.

JeMoHCTparmu.

OO6pazoBaHue U pacpoCTpaHEHHUE MOTEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Konebumomeecst Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpaxkeHrs U IpeaoMIIeHUS] MEXaHMYECKHUX BOJIH.

Habmronenue nntepdepeHny U AUPpakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION U 9aCTOTOM KOJI€OaHU.

HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, MPEJIOMIICHHE, MOJISIpU3alus,
TU(ppakiuusi, UHTepPepeHusl.

Tewma 3. Onruka.

I'eomerpuueckas ontuka. [IpsMonrHeitHOE pacpoCTpaHEHHE CBETAa B OJJHOPOAHOU cpene. JIyd
cBeTa. ToUeuHbIl HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHuil B TIIIOCKOM 3€pKaie.

[Ipenomiienne cBera. 3aKOHBI TPEIOMJICHHS CBeTa. AOCOJIIOTHBIM TMOKA3aTeNlb MPEIOMIICHUS.
[Tonnoe BHyTpeHHee oTpaxeHue. [IpenenbHbIN yroi MoJIHOro BHYTPEHHETO OTPaKEeHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro ceera. Lser.

Colwuparorue 1 paccerBaromnye JUH3bI. ToHKas ymH3a. DOKyCcHOE pacCcTOSHHUE W ONTHYECKas
cuia TOHKOM uH3BI. [locTpoenne n3o0paxeHuii B COOMPAOMINX M paccerBaromux JuH3ax. opmyma
TOHKOM JIMH3EL. YBEJIMUYCHUE, JaBaeMOe JIMH301.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. MaTepdepentnus cBera. KorepeHTHbIE MCTOYHWMKH. YCIIOBHS HAOIIOACHUS
MaKCUMYMOB U MHUHHUMYMOB B HMHTEpP(PEpEHIMOHHONW KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus cBera. JudpakunoHnHas pemérka. YclIoBUE HaONIOJIEHUS TIaBHBIX MaKCHMYMOB
MIPH MMaJICHUH MOHOXPOMAaTHYECKOrO CBEeTa Ha NU(PAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texnuueckre YCTpOHCTBA U TNPAaKTUYECKOE MPUMEHEHHUE: OYKW, Jyna, Qoroamnmnapar,
MIPOEKIIMOHHBIN ammapaT, MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAs ONTHKA, AU(pakUHOHHas peléTka,
MOJISIPOU L.

JlemoHCTpanuu.

[IpsmonuHeitHOE pacnpocTpaHeHHne, OTpaXKEHHE U MpenoMiieHre cBeta. OnTuueckue mpuOopsl.

[TonHoe BHyTpeHHEe oTpaxeHue. Moienb CBETOBOIA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOIIa, TEJIECKOIA.

Hab6nronenue natephepeHIinm cBeTa.

Habmonenue nudpakiuu ceera.

HaGnronenue nucnepcuu ceeta.

[Tonydyenue cnekTpa ¢ HTOMOILIBIO PU3MBI.

[Tonyuenue cekTpa ¢ TOMOMIbIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonsipusaiiu cBera.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB M300paKEHU B JIMH3AX.

HaGnronenue nucnepcun cBeta.



Pa3nen 3. OcHOBBI criennaabHOW TEOPUU OTHOCUTENBHOCTH.

I'paHuubl IIPUMEHMMOCTH  KJIACCMYECKOM MexaHMKu. [locTymarsl crenuanbHONM Teopuu
OTHOCUTEJILHOCTH: HHBAPUAHTHOCTh MOJAYJISI CKOPOCTH CBETa B BaKyyMme, IPUHLUII OTHOCUTEIBLHOCTU
DUHIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALEHUE JUTUHBI.

OHeprus U UMIYJbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € SJHEPTUEN U UMITYJIbCOM PENSATUBUCTCKOMN YaCTHUIIbl. DHEPrus MOKOSL.

Pazgen 4. KBantoBast ¢pusuka.

Tema 1. DnemMeHTHI KBAaHTOBOM ONTUKHU

@®otonbl. Popmyna Ilnanka cBsizu sHEpruu (OTOHA C €ro YaCTOTOW. DHEPrUs W HMITYIbC
¢doToHa.

OtkpeiTie u uccnenoBanue ¢Gorodpdexra. OmbiTel A.I'. CroneroBa. 3akoHbl (GoTodhDeKTa.
VYpaBuenue DiiHimreiiHa s porodddekra. «KpacHas rpannnay pororddexTa.

Hasnenune cBeta. OnbiTe! [1.H. JIebenena.

XHWMHUYECKOE IEHCTBUE CBETA.

Texnuueckue ycTpoiicTBa M NPAKTHUECKOE NPUMEHEHHe: (POTO3JIEMEHT, (POTONATUUK,
coJIHeUHas Oartapesi, CBETOUOI.

JleMoHCTparmu.

®oTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETro (hoTorddexTa.

Cseronnon.

Conneunas Garapes.

Tema 2. Ctpoenue aroma.

Mogens aroma Tomcona. OnbeiTel Pesepdopaa nmo paccessauto a -yactuil. [lmanerapruas Mozenb
atoma. [loctynarsl bopa. U3nydenue u nornomnienue GoToOHOB MpH Mepexo/ie aToMa ¢ OJHOTO YPOBHS
SHEPruM Ha Jpyroil. Buasl criektpoB. CHEKTp ypOBHEN 3HEPTrUU aTOMA BOJIOPOJA.

BonHoBsie cBolicTBa yacTull. Bomuel ae bpoitnsa. KopnyckyasipHO-BOJIHOBOW Tyann3M.

CrioHTaHHOE U BBIHYXICHHOE U3Iy4CHHE.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPaIbHbIN aHaIu3 (CIEKTPOCKO),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

JleMoHCTparmu.

Mogenb omnbiTa Pezepdopna.

Onpenenenne AIMHBL BOJIHBI JIa3epa.

HaGnroneHnue nuHeHuaThIX CIEKTPOB U3ITy4EHHUS.

Jlazep.

YueHnueckuil 3KCIepuMeHT, J1JabopaTOpHbIe pabOTHI.

HaGnronenue nuHeHYaToro crekTpa.

Tema 3. AToMHOE s11pO.

OKCIIEpUMEHTBI, J0KA3bIBAIOIINE CIIOKHOCTh CTPOEHHs sAapa. OTKpBITHE pPaJUOAKTHBHOCTH.
OmnbiThl Pe3epdopna o onpeaenaeHnto cocTaBa paJuoakTUBHOro usnydenus. CoiicTa anbda-, 6era-,
ramMma-usilydeHus. BiausHue paaMoakTHBHOCTH Ha )KMBBIE OPraHU3MBI.

OTkpeiTHE IPOTOHA U HeliTpoHa. HykinonHas Mmojens siapa ['eiizen6epra-MBanenko. 3apsaz aapa.
MaccoBoe uncno sapa. M3oTomnsl.

Anba-pacnan. OJEeKTpOHHBIH M MNO3UTPOHHBIM Oera-pacnaa. I'amma-usiydeHue. 3akoH
PaZMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. Jleekt Maccsl sapa.

SAnepusle peakuuu. [leneHne u CUHTE3 A1€Ep.

Snepuslii peaktop. TepmosaepHblii cunTe3. [IpoGneMbl 1 NEPCHEKTUBBI AJEPHON 3HEPTETHKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETHKHU.

OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.

MeTobl HaOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YaCTHII.

dyHnamMeHTaIbHbIE B3auMoeicTBus. EAMHCTBO hu3ndeckoit KapTHHBI MUpa.

Texnuyeckne yCTpOHCTBa M NPAKTHUUECKOE INPUMEHEHHE: JO3MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.



JlemoHcTpanuu.

Cu€TunK HOHU3UPYIOLINX YaCTHUII.

YdaeHnuecKuil 3KCrepuMeHT, JabopaTopHbie paboThI

HccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (hoTorpadusm).

Paznen 5. DneMeHTB acCTPOHOMHUU M aCTPOPU3UKH.

Oransl pa3BUTHA acTpoHOMHUU. [IpuKkiiagHOEe 1 MUPOBO33pEHUECKOE 3HAYEHUE ACTPOHOMMH.

Bun 3Bé€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IJIAHEThI, UX BUAMMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHas akTUBHOCTb. McTounuk sHeprun CosiHUA U 3BE31. 3BE3/bI, UX OCHOBHBIE
XapaKTEepUCTHKU. JlmarpaMma  «CHEKTpPaJbHBIM  KJIacC - CBETHUMOCTBY». 3BE3/bI  TJIABHOU
[IOCJIEJOBATEIbHOCTU. 3aBUCUMOCTD «MAacca - CBETUMOCTbY JUIsl 3BE3]] IJIaBHOM MOCIIE10BATEIBHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE MTPEICTABICHUS O IIPOUCXO0KIeHUH U 3Botonuu CoJiHia
1 3BE3]1. DTarlbl )KU3HU 3BE3]T.

Mnneunsiii [lyte - nama Tanaktuka. [lonoxenue u nBmwkenue Connna B [Namaktuke. Turmbl
rajiakTuk. PajmoranakTuky u kBazapel. YEpHbIE ABIPHI B SIApax ralakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PeMKTOBOE H3ITydeHuMeE.

MacmrabHast ctpykrypa Beenennoil. Meraranakruka.

Hepeménnpie npoOieMbl aCTpPOHOMUMU.

Yyennueckue HAOIIOACHUS.

Habmonenuss HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX NPUIIOKEHUHN s
OTpeJieNIeHUs] TOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JHS
CeBepHOro noagymapus u ipKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, muraner, Maeunoro [TyTu.

O6o61maroniee TOBTOPEHHUE.

Pone ¢u3ukm u acTpOHOMHHM B SKOHOMHUYECKOHN, TEXHOJOTHYECKOW, COMMAIBHON M ITUYECKOU
cepax OesATENbHOCTH YelOBEKa, poJib U MECTO (PU3MKKM MU acCTPOHOMHUU B COBPEMEHHOU Hay4yHOMU
KapTUHE MHPA, poJib (U3HYECKOW TEOPUU B (POPMUPOBAHUU TMPEACTABICHUN O (PU3HUECKOW KapTHHE
MHpa, MECTO (U3NYECKON KapTUHBI MHpa B OOLIEM pATy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O TPUPOJIE.

MexnpenMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku 0OazoBoro ypoBHS B 11 Kiacce OCYHIECTBISETCS € y4ETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBSI3€i C KypcaMH MaTeMaTUK{, OUOJIOTHH, XUMUU, reorpapuu u
TEXHOJIOT U H.

MexnpeaMeTHbIe MOHATUSA, CBSI3aHHBIE C U3YYEHHEM METOJI0OB HAyYHOTO IO3HAHMS: SIBJICHUE,
Hay4yHbl (akT, rumnore3a, (usnueckas BeEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHHE, IKCIEPHUMEHT,
MO/JIETMPOBAHUE, MOJEIIb, U3MEPEHHE.

Maremaruka: pelieHue CUCTeMbl YpaBHEHUM, TPUTOHOMETpUYeckie (QYHKIUU: CUHYC, KOCUHYC,
TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPbI M MX MPOEKLUUU HA OCH
KOOpJIMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOJHBIC SJIEMEHTAPHBIX (YHKIWN, NPU3HAKU TOI00US
TPEYroJbHUKOB, OINPeIeTIeHHE IJIOMAIN MI0CKUX GUryp u oonéma Tel.

buonorus: snekTpuyeckue SBICHUS B KUBOW NPUPOJE, KoieOaTelbHbIE ABUKEHHSI B KUBOM
MPUPOJIE, ONITUYECKUE SIBJICHUS B KUBOU NPHUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

XUMHS: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMUECKAsI CTPYKTYpa TBEPIBIX TEJl, MEXaHU3MbI
00pa3oBaHUs KPUCTATUIMYECKON PEMIETKH, CIEKTPAIbHBIN aHAIN3.

I'eorpadusi: MarHuTHBIE IMOJIFOCA 3€MIIM, 3aJIeKM MAarHuUTHBIX pyA, (oTochéMKa 3eMHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUM.

TexHoJIOTHsI: JIMHUM DBJIEKTpOIepenad, TIEHEpaTOp IEPEMEHHOTO TOKAa, 3JIEKTPOABUIaTElNb,
UHAYKIMOHHAs Tieub, pajap, paauONpUEMHHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIMOHHBIN anmnapar, BOJJOKOHHAs ONTUKA, COJIHEYHas OaTapest.



Yruy0aeHHblI ypOBeHb
IosicHuTeIbHAS 3aNIHCKA

[Iporpamma mo ¢Qusuke Ha ypoBHE cpemHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMU K pe3yJabTaTaM OCBOCHHUS OCHOBHOH 0OOpa30BaTENbHOW IPOrpaMMEl,
npencrasieHHbx B @T'OC COO, a Taxke ¢ yuérom ¢enepaabHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konnenuuu mnpenoxaBanusi ydeOHOro mnpeamera «Pu3mka» B 00pa3oBaTeIbHBIX OpraHU3aIUIX
Poccuiickoit @enepanuu, peaan3yonmX OCHOBHBIE 00pa30BaTeIbHBIC IPOTPAMMBL.

[Iporpamma no ¢usuke omnpenensier o0sA3aTeIbHOE MPEIMETHOE COJEP)KAHUE, YCTaHABIMBAET
PEKOMEHAYEMYIO IOCJIEI0BATENbHOCTh M3YYEHUS] TEM U DPa3/AeiIoB y4eOHOro IpenMera ¢ Y4€ToM
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBS3€d, JIOTMKH Yy4eOHOTO TMpoIrecca, BO3PACTHBIX
ocobenHocTel oOyyaromuxcs. [Iporpamma no ¢usuke Maét MpeAcTaBICHHUE O IENsAX, COIACP KaHUH,
oOmieli cTpaTeruy 00yueHMsI, BOCIIUTAHUS U Pa3BUTHsSL 00yJarOIINXCs CPeCTBaMU y4eOHOTO mpenMera
«®Pu3nka» Ha yriryoJEHHOM YpOBHE.

WN3yuenne kypca ¢usuku yrayOia€HHOro  YpOBHS MO3BOJIIET  pealiv30BaTh  337a4u
npodeccHoOHAIbHON OpUEHTAIMM, HAlpaBlIeHO Ha CO3JIaHUE YCIOBUM Uil TNPOSIBICHHUS CBOMX
WHTEIJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM 00YJaIOIIMMCs, KOTOPBIE HEOOXOIUMBI ISt
MPOJIOJDKEHHST 00pa30BaHHUsS B OpTaHU3AIMsIX NPOQGECCHOHATHHOTO OO0pa30BaHUS MO Pa3TMIHBIM
(U3NKO-TEXHUIECKUM U HHKECHEPHBIM CIICIIHATEHOCTSIM.

B mporpamme 1o ¢pu3nke onpenensrorces IIaHupyeMble pe3yabTaThl OCBOCHHS Kypca (PU3UKH Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHBIE, MeETalpeaMETHbIE, TpeAMETHbIe (Ha
yriyonéHHoM ypoBHE). HayuHo-MeTomonmornueckoid OCHOBOM Juisi pa3paboTku TpeOoBaHMIA K
JMYHOCTHBIM, METANIPEIMETHBIM U TIPEAMETHBIM PE3yIbTaTaM 00YJatoNINXCs, OCBOMBIIUX MTPOTPAMMY
1Mo (U3MKE Ha YyPOBHE CPETHEro 00IIero o0pa3oBaHus Ha yriyOJIEHHOM YPOBHE, SBISIETCS CUCTEMHO-
TS TeTbHOCTHBIN ITOIXO/.

[Iporpamma 1O (¢HU3MKE MPENOCTABISIET BO3MOXKHOCTH JIUISI  peaM3alliil  Pa3IUIHBIX
METOJMYECKUX TOJXOJI0OB K TpenojaBaHui0 (HU3UKKM Ha YriayONE€HHOM YpOBHE IIpH YCIOBUHU
COXpaHEeHHUs 0053aTeJIbHOM 4acTH COAep KaHus Kypca.

O0mme xapakTepucTHKH y4eOHOr 0 npeaMeTa

dusnka Kak Hayka o Hambosiee OOIMX 3aKOHAX IMPHUPOJBI, BBICTYMas B Ka4eCTBE YYCOHOTO
mpeaMeTa B MIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ B CHCTEMY 3HaHHI 00 OKpYKalolleM MHpE.
IkonpHBIA Kypc QU3UKU - CHCTEMOOOPa3yIOIUN JJisi €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB W SIBICHUM, HM3y4aeMbIX XUMUEH,
ounosornent, ¢uznueckoil reorpadueii U acrpoHommen. lcmosb3oBaHWE M aKTHBHOE NPUMEHEHHE
(bu3nuecKux 3HaHUHN OIMpPENeInIO XapakTep U OypHOE pa3BUTHE pPa3HOOOPa3HBIX TEXHOJIOTUH B cdepe
SHEpPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, IOJYYEHHUS HOBBIX MaTepHalioB C 3aJaHHBIMU
cBoiictBamu. M3yuenue (U3MKH BHOCHUT OCHOBHOM BKJIaJd B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa oOydaromierocs, B GOpMUPOBaHHE YMEHUN MPUMEHATh HAYYHBIH METOJ]] MO3HAHUS TIPU
BBITIOJIHEHUH UMH Y4EOHBIX UCCIIEI0BaHUN.

B ocHOBy kypca ¢u3uku Ha YpoBHE CpeaHero oOmero oOpa3oBaHUS TMOJOXKEH DA HIeH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 OCTPOCHUSI.

Unes uenoctHocTH. B COOTBETCTBHM ¢ HEW Kypc SBISIETCS JIOTWUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepual M3 BCEeX pa3felioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHMUYECKOH, Tak M
COBPEMEHHOU (PHU3UKH.

Wnes renepanuzanuu. B cooTBeTCTBUM ¢ Hell Marepuall Kypca (U3HKH OOBEIUHEH BOKPYT
¢busnueckux teopuil. Benymum B kypce siBisercss (OpMHUpPOBAHHME TMPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Unes rymanurtapusanuu. Peanusanus wuaed mNpenanoiaraeT HCHOIb30BaHUE T'YMaHUTapHOTO
MoTeHIHana (U3NUecKoil HayKH, OCMBICIIEHHE CBS3M Pa3BUTHUS (DU3MKU C pa3BUTHEM OOIECTBa, a
TaKk)Ke C MUPOBO33PEHYECKIMHU, HPABCTBEHHBIMU U SKOJOTUYECKHUMH MPOOIEMaMH.

Unes npuknaaHoit HampaBieHHOcTH. Kypc Qusuku yrayOn€HHOTO ypOBHS Mpearojaraer
3HAKOMCTBO C ITUPOKUM KPYrOM TEXHHUYECKHUX U TEXHOJIOTHYECKUX MPUIOKEHUH M3YYEHHBIX TEOpUI
u 3akoHOB. [Ipum STOM paccMaTpwBalOTCS Ha ypOBHE OOMIMX MPEICTaBICHHA W COBpPEMEHHBIC
TEXHUYECKUE YCTPONCTBA, U TEXHOJIOTHUH.



Wnes 5SKOJOTM3AIMKM  peaju3yeTcs IMOCPEICTBOM  BBEACHUS DJEMEHTOB  COJEPIKAHMS,
MOCBSIIEHHBIX YKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHHUKH
U TEXHOJOTHH, a Takke OOCYKICHHsS MpoOJeM palMOHAIBHOTO MPUPOAOTOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

OcBoeHue cojaepkaHUsl TMPOrpaMMbl 10 (U3MKE CTPOUTCS HA MPHUHIUIAX CHUCTEMHO-
JEATeTbHOCTHOTO moaxoa. s GU3uKy peanusanus 3TUX IPUHIUIOB 0a3upyeTcst Ha UCTIOIb30BaHUU
CaMOCTOSITEIILHOTO AKCIIEPUMEHTA KaK IMOCTOSHHO JIEHCTBYOmEro ¢gakropa ydeOHoro mponecca. s
YIIyONE€HHOTO  ypPOBHS — 3TO CHCTEMa CaMOCTOSATENHHOTO  YYEHHUYECKOTO  JKCIIEPHMEHTA,
BKJTIOYAOIIETO (PPOHTANILHBIE YYCHHUYECKHIE OTBITHI IPU M3Y4E€HUH HOBOTO MaTepHala, JJabopaTopHbIe
pabotel u paboThl mpakTHKyma. [Ipu 3TOM BO3MOXKHBI J1Ba croco0a peanu3anuu (Gpu3ndecKoro
NpakTUKyma. B mepBoM cirydae nmpakTuKyMm npoBoauTcst aubo B koHie 10 u 11 kmaccos, mubo mocie
MIEPBOTO U BTOPOTO MOJYTOAMHA B KaXKJIOM U3 3THX KiaccoB. BTopoii crioco0 — 310 mHTErpanus padot
MPAaKTUKyMa B CHUCTEMY JIaDOPATOPHBIX pabOT, KOTOPBIE MPOBOMSATCS B MPOLIECCE M3YYEHUS pas3jeia
(temsl). IIpu 3TOM 1O paboTamMM MpaKkTUKyMa MIOHUMAETCS] CAMOCTOSITENIbHOE UCCIIeI0BaHuE, KOTOPOe
MIPOBOJIUTCS 1O PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOIaroBoi HHCTPYKIUH.

B nporpamme mo ¢Qusmke cucreMa Y4EHHYECKOTO SKCIEPUMEHTa, JabOpaTOpHBIX paboT u
MPaKTUKyMa TPEJICTaBlieHa €IUHBIM TNepeYHeM. BBIOOp TeMaTHKH JIsl 5TUX BHUJOB YUYEHHUECKHX
MPAaKTUYECKUX pabOT OCYIIECTBIIETCS YJaCTHHUKAMH OOpa30BaTENBHOTO TMpoIlecca HCXOId W3
OCOOEHHOCTEHl IMOYpPOYHOTO IJIAHUPOBAaHUS U OCHalleHus KaOuHera ¢usuku. Ilpu sTOM
o0ecrieynBaeTCs OBJIAICHUE O0YJAIOIMIMMHUCS YMEHHUSIMH TTPOBOIUTH MPSIMBIE U KOCBEHHBIE N3MEPEHUS,
WCCIIC/IOBAaHUSl 3aBHCHMOCTEH (DM3WYECKMX BEIMYMH M TIOCTAHOBKY OTBITOB TIO TIPOBEPKE
MIPEUIOKEHHBIX THUIIOTES.

Bonbmoe BHUMaHWE yaeNnseTcsl PelIeHHI0 PacYETHBIX M KadeCTBEHHBIX 3amad. [Ipm sTom s
pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a7a4ll C SIBHO 3aJIaHHON M HESBHO 33aJJaHHOM (hM3MYIeCcKOi
MO/IENBIO, TIO3BOJISIFOIME MMPUMEHSTh U3ydeHHBIE 3aKOHBI H 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3zerna
Kypca, Tak W WHTETPHUPYS NpPUMEHEHHWE 3HaHWI W3 pa3HbIX pa3aenoB. [lis KadecTBEHHBIX 3anad
MIPUOPUTETOM SIBJISIIOTCS 33JaHUS Ha 00bSICHEHUE/TIpe/ICKa3aHue MPOTEeKaHUs (PU3NUECKUX SIBICHUN U
MPOIIECCOB B OKPYXalolleld >KW3HHU, TpeOyronue BbIOOpa (PHU3MYecKOW MOACNU Uil CUTYyallHH
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmu ®I'OC COO k maTepHabHO- TEXHUYECKOMY OOCCTICUCHHIO
y4eOHOTro Tporecca Kypc GU3UKA YriyOJEHHOTO YPOBHS Ha YPOBHE CPEIHEro oOIero oopasoBaHUs
JOJDKEH H3y4aThCsl B YCIOBUAX TMPEAMETHOTO KaOuHeTa. B kaOuHere (U3MKU JOKHO OBITh
HeoOxouMoe J1abopaTopHoe 000pyIOBaHUE TSl BBIIIOJIHEHUS! YKAa3aHHBIX B Iporpamme 1o (usuke
YUYEHUYECKUX OIBITOB, JTAOOPATOPHBIX pabOT M pabOT MpPaKTUKyMa, a TakXKe IEeMOHCTPALMOHHOE
00opyI0BaHUE.

JlemoHcTpalMoHHOE 000pyA0BaHue POPMUPYETCS B COOTBETCTBUH C MPUHIIUIIOM MUHUMAJIbHON
JOCTaTOYHOCTH U 00eCrevyrBaeT MOCTAHOBKY MEPEYUCIIEHHBIX B MPOrpaMMe M0 (U3UKE KIFOYEBBIX
JEeMOHCTpalMii A7 HUCCIEeNOBAaHUS H3Y4aeMbIX SIBJICHMM UM MPOLECCOB, SMIHUPUYECKUX U
(GbyH1aMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUIA.

JlaGoparopHoe 060pyAOBaHME IJIsl YUEHUYECKHX MPAKTUYECKUX paboT GopMupyeTcs B BUIEC
TEMaTUYECKHX KOMILUIEKTOB M 0OecreunBaeTcs B pacu€re OJJHOTO0 KOMIUIEKTa Ha JIBYX O0y4arolInXxcs.
Tematnueckue KOMIUIEKTBI JIaDOpaTOPHOTO 00OPYAOBAaHUS JOJDKHBI OBITH MOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX MU HUMPOBBIX MPUOOPOB, a TaKkKE KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BHJIE IU(DPOBBIX JTa00paTOPUH.

Ienn u3yyenus yueOHOro npeamera

OCHOBHBIMU LENIIMH U3y4eHHs (PU3UKH B 00111eM 00pa30BaHUU SIBIISIOTCS:

— (¢dopMupoBaHME MHTEpeca U CTPEMJICHHMs OOydarolMXcs K HaydHOMY HM3YYEHHIO MPHUPOJIBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE TPEJICTaBIEHUMM O  HAydyHOM  MeTOjA€ TMOo3HaHMA U (OpMHpPOBaHUE
HCCJIEIOBATENIBCKOIO OTHOIIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

— (opMUpOBaHME HAYYHOTO MHPOBO33pEHHsS KakK pe3yiabTara HM3y4eHHs] OCHOB CTPOCHHS
MaTepuH U QyHIAMEHTAIBHBIX 3aKOHOB (PU3HUKH;



— (dopmupoBanue yMmMeHHII OOBSCHATH SBJICHHUS C HCIOJIB30BAHHEM (U3HUYECKUX 3HAHUNA U
HAy4YHBIX JI0KA3aTeIIbCTB;

— (opmupoBanue mpeacTaBICHUN 0 PO (PU3UKU I PA3BUTHUS JIPYTHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;

— pa3BUTHE TPEICTABICHUA O BO3MOXKHBIX cdepax Oyaymeld mnpodeccuoHATbHON
JESITENLHOCTH, CBSI3aHHBIX C (DM3HMKOM, TIOJTOTOBKA K AalbHEHIIIEMY OOyICHHIO B 3TOM HAIPABICHUH.

JloCTIDKeHHE THX Leleld 00ecriednBaeTCsl peieHHeM CIEAYIOIMNX 3a/a4 B IPOIecce M3ydeHUs
Kypca (pU3UKH HA YPOBHE CPETHEr0 00IIero 00pa3oBaHMUs:

— MPUOOpETEeHHWE CHUCTEMbl 3HAHWKH 00 O0O0mUX (QU3NICCKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAS MEXAaHHKY, MOJICKYJISIPHYIO (U3UKY, SJICKTPOJMHAMHKY, KBAaHTOBYIO (U3HUKY U
AJIEMEHTHI aCTPO(PU3UKY;

— (dopmupoBaHUEe yMEHUU MPUMEHSATh TEOPETHUCCKHE 3HAHUS JJIS OOBSCHEHUS (PU3MUESCKHX
SIBJICHUW B TIPUPOJIE U JUTSI IIPUHSATHUS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU;

— OCBOEGHHE CIOCOOOB PEIICHUs PA3UYHBIX 33/1a4 C SIBHO 3aJaHHOW (PU3MUECKOW MOJEIBIO,
3aa4d, TMOJPa3yMEBAIONIUX CAMOCTOSTEIbHOE CO3JaHHe (QHU3MUECKOW MOJENH, COOTBETCTBYIOIIEH
YCIIOBHUSIM 33JIa4H, B TOM YHUCJIC 33]1a4 HHKSHEPHOTO XapaKTepa;

— TMOHUMaHWEe (U3NYECCKHX OCHOB W WPHHIUIIOB JCUCTBUS TEXHHYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX TPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

— OBJIQJICHUE METOJaMH CaMOCTOSITCIILHOTO IUIAHUPOBAHWS H TPOBEIACHUS (PH3MUECKHX
OKCIIEPUMEHTOB, aHaIW3a W HWHTEPIpEeTalMk HH(POpPMAIUKM, OINpPEIeICHUS JIOCTOBEPHOCTH
MOJTyYEHHOTO pe3yibTaTa;

— CO3JIaHWE YCIOBUH JUIS pa3BUTHS YMEHUH IPOCKTHO-HCCIICIOBATEIBCKOW, TBOPYECKOM
NESITeIILHOCTH;

— pa3BuTHE UHTEpeca K chepam MpoPeCCHOHATBHON ACSITEIIBHOCTH, CBSI3aHHOM C (PU3HKOM.

MecTo yueOHOro npeaMera B y4eOHOM IIaHe

OO6mree yrciio YacoB aiis u3ydeHus: Gu3nku (yriyoJeHHbIH ypoBeHb)- 340 wacos. B 10 kmacce -
170 gacoB (5 wacoB B Heneno), B 11 kiacce - 170 gacoB (5 4acoB B HEJEINIO).

[Ipemmaraemerii B mporpamme 1o (uU3HKE TMepevyeHb JTab0paTOPHBIX M MPAKTHYECKUX PadOT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUUTENb JeJIaeT BbIOOp MPOBEACHUS J1aOOpaTOPHBIX pabOT U OMBITOB C
Y4ETOM MHIUBHIYAITBHBIX 0COOCHHOCTEHN 00yJaroIMXCsl.

IlnanupyemMble pe3y/bTaThl 00y4eHHsI H OCBOEHHS CO/IePKaHUsI Kypca

JINYHOCTHBIE Pe3yJbTAaThbl OCBOCHHS y4deOHOro mnpenMera «Du3uka» HAOKHBI OTPaKaTh
TOTOBHOCTh W CIIOCOOHOCTh OOYyYaOIIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3HIINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIMH, MO3UTUBHBIX BHYTPCHHUX YOCKICHH,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, paCHIMpPEHUE >KU3HEHHOTO
OTBITa M ONBITA ACITEIBHOCTH B TMPOIECCE peaTr3allii OCHOBHBIX HAINPABICHUM BOCHHUTATEIHHOM
JIEITEALHOCTH, B TOM YHCJIE B YACTH:

1) rpakJIaHCKOTO BOCITUTAHU:

— c(hopMHpPOBAHHOCTh  TPAXAAHCKOW  MO3UIMU  OOyyaromierocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUICKOTO 00IIECTBa;

— TMPUHATHE TPATUIUOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHUECKUX U JAEMOKPATHYECKHUX
LIEHHOCTEH;

— TOTOBHOCTh BECTH COBMECTHYIO [IE€ATEIbHOCTh B HMHTEpecax TIPa)JaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHn3aIuy;

— yMEHHE B3aUMOJICCTBOBATh C COLIMATBHBIMU HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIHUSIMHU
M Ha3HAYECHHUEM;

— TOTOBHOCTH K TyMaHUTapHON M BOJOHTEPCKON NEATEIbHOCTH.

2) MaTPUOTHYECKOTO BOCTTUTAHMUS:

— c(opMHPOBAHHOCTH POCCUICKON IpaKAAHCKOW UACHTUYHOCTH, MATPUOTU3MA,

— IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CUMBOJIaM, TOCTHXKEHUSM POCCUNCKUX YIEHBIX
B 0051acTH (PU3UKU U TEXHUKE.

3) 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:



— c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBECHNUS;

— CcHocoOHOCTh OLIEHWBATh CHTYAIlMI0 U MPUHUMATh OCO3HAHHBIC PELICHHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B JICITEIBHOCTH YYEHOTO;

— OCO3HaHME JMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAyILEro.

4) 3CTETHYECKOTO BOCIMTAHHUS:

— DCTETHYECKOE OTHOLICHHWE K MHpPY, BKIIOYas 3CTETHUKY HAay4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nvecKkoit HayKe.

5) Tpya0BOro BOCITUTAHUS:

— HMHTEpeC K pa3InyHbIM cdepam npodeccHoHATBHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKON W TEXHMKOH, yMEHHE COBEepIIaTh OCO3HAHHBIA BhIOOp Oynymieid mnpodeccun wu
peann30BBIBaTH COOCTBEHHBIE KU3HEHHBIC IIJIaHBI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W caMOOOpa3oBaHUIO B oOyiacTH (U3UKH Ha
MPOTSHKEHUU BCEH KU3HH.

6) 5KOJOTrHYECKOTO BOCITUTAHUSI:

— c(OpPMHUPOBAHHOCTb JKOJOTHYECKOW KYJABTYPHI, OCO3HaHHE TJIOOAIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

— TUIAHUPOBAHME M OCYIIECTBIICHHUE ICWCTBUIM B OKPYKAIOLIECH CPE/le HA OCHOBE 3HAHUS LIEJIEH
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA,

— pacHIMpEHHE OIBITA EATETFHOCTH YKOJOTUIECKON HAIPABICHHOCTH Ha OCHOBE MMEIOITUXCS
3HAHUN 10 PU3UKE.

7) IEHHOCTH HAYYHOTO MMO3HAHUS:

— c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(buznueckoil HayKu;

— OCO3HaHWE IICHHOCTH HAyYHOH NESITeIHbHOCTH, TOTOBHOCTH B TIPOIECCE M3YYCHUS (PH3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIENOBATEIBCKYIO ACATEIBHOCTh WHANBHIYALHO U B TPYIIIIE.

MeTanpeamMeTHble pe3yabTaThl
ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS

ba3oBrble 1ornyeckue 1eMcTBUSA:

— €aMOCTOATENbHO (OPMYTUPOBATh M AaKTyalIM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OMNpPENENTh LENIN AeATEIbHOCTH, 3a/1aBaTh apaAMETPbl U KPUTEPUH UX JOCTHKEHUS,

— BBISIBIISATH 3aKOHOMEPHOCTH U IIPOTHUBOPEUHSI B pACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

— pazpabaThIBaTh IJIAH pPeUICHUS IPOOJIEeMbl ¢ YUETOM aHAIU3a UMEIOUIUXCS MaTepPUAIbHBIX U
HEMAaTEepUAJIbHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JE€ATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENIAM,
OLICHUBATh PUCKHU MTOCIIEACTBUMN ACSITEIBHOCTH;

— KOOPIMHUPOBATH M BBHINOJHATH pabOTy B YCIOBHSX peajlbHOT0, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BHUBaTh KPEATUBHOE MBIILJICHUE NPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBnble ucciaenoBarebCcKHe IeiicTBUA.

— BIIQJETh HAy4YHOUH TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHITUSAMHU U METOJAMH (PU3UUYECKON HAYKH;

— BIIAQJETh HaBBIKAMHU Y4eOHO-HMCCIENOBATENbCKOW U TPOEKTHOM EeATENIBHOCTH B 00IacTh
(Gu3KMKN, CIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY IMOWCKY METOJOB pELICHUsS 3a/ad
(bu3MYECKOTO COoJIep>KaHusl, MPUMEHEHHUIO Pa3InYHbIX METOJ0B MMO3HAHUS;

— BJAJETh BUJAMHU JEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluHu,
MpeoOpa30BaHUI0 M MPUMEHEHUIO B PA3IUYHBIX yYEOHBIX CHUTYAIUSX, B TOM YHUCIIEe MPHU CO3JIaHUHU
y4eOHBIX MPOEKTOB B 001aCTH (DUBHKH;

— BBISBJIATh NPUYUHHO-CJIEACTBEHHBIE CBSI3M U aKTYaJIM3UpPOBAThH 3a/1auyy, BBIABUTATh THIIOTE3Y
e€ perieHus, HaXOAUTh apIYMEHTHI JUIs I0KAa3aTeNbCTBA CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHHUS;

— aHAJIU3UPOBATh MOJYYEHHBIE B XOJI€ PEUICHUS 3aaud Pe3yJIbTaThl, KPUTUUECKU OLICHUBATh
UX I0CTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSIX;



— CTaBUTb U (POPMYTUPOBATH COOCTBEHHBIC 33/1a4l B 00pa30BATENbHON NESTEIBHOCTH, B TOM
qHcye MPH U3y4eHUH (PU3HKH;

— JIaBaTh OILICHKY HOBBIM CUTYAIIHSIM, OLIEHUBAThH PUOOPETEHHBIN OIIBIT,

— yMeTh MEPEHOCUTDH 3HAHUS M0 (PU3UKE B IPAKTUYECKYIO 00JIaCTh KU3HEACITEIHHOCTH;

— yMETh MHTETPHUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

— BBIJIBUTaTh HOBBIE UJCH, NIPEIaraTh OPUTHHAIBHBIC TOIX0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, JOMYCKAIOIINE albTePHATUBHBIE PEILICHUSI.

PaﬁoTa ¢ uH(popManmei:

— BJANETh HABBIKAMHU TMOJydeHHS HH(pOpManuu (U3NYECKOTO COJEPKAHHUS M3 HCTOYHHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEJILHO OCYLIECTBIISITh MOUCK, aHAJIN3, CUCTEMATHU3AlMI0 U UHTEPIIPETALIUIO
nH(OPMALIUN PA3TMYHBIX BUIOB U (OPM TIPEICTABICHUS;

— OLEHMBATh IOCTOBEPHOCTh MH(POPMALUH;

— WCTOJB30BaTh CPeACTBa MH(POPMAIIMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTUH B PELICHUU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpraHM3allMOHHBIX 3aJad C coOJyitojleHueM TpeboBaHuM
SProOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI, PeCypcocOepeKeHusl, MPABOBBIX U ITUUYECKUX HOPM,
HOPM UH(GOPMAIIMOHHON O€30TTaCHOCTH;

— €O03JaBaTh TEKCThl (PU3MUYECKOI0 COJIEP’KaHUS B pa3IMUHBIX opMaTax ¢ y4ETOM Ha3HAYCHUS
uHpopMallM¥d M LEJNEeBOM ayIWTOpPHUM, BBIOMpas ONTUMaJIbHYIO (GOpMYy MPEJICTaBICHUS U
BU3yaIHU3aIiu.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

— OCYHIECTBJIATH O0OIIEHNE Ha ypoKaxX (PU3MKU U BO BHEYPOUHOM JESITENLHOCTH;

— pacrio3HaBaTh MPEANOCHUTKN KOHMOIUKTHBIX CUTYAIlUA U CMATYaTh KOH(MIUKTHI;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

— TOHUMAaTh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUIYAIbHON pabOThI;

— BBIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

— MPUHUMATh LEIH COBMECTHOH NIEATEIbHOCTH, OPTraHU30BBIBATH M KOOPAUHUPOBATH JIEHCTBUS
1o €€ JIOCTHKEHHUIO: COCTaBIIATh IJIaH JIEHCTBUI, paclpenesisaTh pojid ¢ y4€TOM MHEHHM yJaCTHUKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOU pabOTHI;

— OLIEHMBATh KAYECTBO CBOETO BKJIAJa U Ka)XJOT0 YYaCTHHKA KOMaHIbl B OOLIUIT pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSIM,

— TMpenajaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEH C MO3WLUU HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

— OCYIIECTBIIATh MO3UTUBHOE CTPATETUYECKOE MOBEACHHUE B PA3IMYHbBIX CUTYAIUSX, IPOSIBIISTH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe 1elCTBHS

Camoopranuszanms:

— CaMOCTOATENbHO OCYIIECTBISATh I103HABATEIbHYIO JAEATEIbHOCTh B 00NacTh (QU3MKU U
aACTPOHOMUHU, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;

— CaMOCTOATENbHO COCTAaBJISATh IUIAH pEIICHUs pPacuYETHBIX M KA4YeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUS TPAKTHUECKON pabOThI ¢ YUETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U
MPEANOYTEHUN;

— J1aBaTh OLIEHKY HOBBIM CUTYAaIIHsIM;

— pacumupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MTPEANOYTCHU;

— JieNiaTh OCO3HaHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

— OIIEHUBATh MPUOOPETEHHBIN OMBIT;

— CIocoOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIUIMH B 001acTU (PU3UKH, MOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

— JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OILICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISM;

— BIAJETh HaBBIKAMH TO3HABATENbHOW pedIeKCcHu Kak OCO3HAHMS COBEpIIAEMbIX JEHCTBUUN U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIHTATOB U OCHOBAHUI;



— HCTOJb30BATh NPUEMBI peIeKCUH IS OLICHKH CUTYaIlMH, BEIOOpA BEPHOTO PELICHHUS;

— YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PELIEHMS 10 UX CHI)KEHHUIO;

— I[pPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX IPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

— TpUHUMAThH ceOs, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

— I[pPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

— TPU3HABATH CBOE MPABO U MPABO JPYrHUX Ha OMIMOKH.

B mpomecce DOCTIKEHUS] JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOTPAaMMBI 1O (HU3UKE s
YPOBHS CpeAHero ooOmiero oOpa3oBaHUS Yy OOYYAIOIIMXCS COBEPUICHCTBYETCS 3MOIIMOHAIBHBIN
UHTEJJIEKT, IPEANoJIaraiomui chopMupOBaHHOCTD:

— CaMOCO3HAHUS, BKIIIOYAIOIIEro CIIOCOOHOCTh MOHMMATh CBOE IMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS Pa3BUTHUSI COOCTBEHHOH SMOLIMOHATILHOM c(pepbl, OBITH YyBEPEHHBIM B cele;

— CaMOPETYJIMPOBaHUs, BKIIIOYAIOUIETO CaMOKOHTPOJb, YMEHUE NPUHHUMATh OTBETCTBEHHOCTh
3a CBOE IMOBEJEHHUE, CIIOCOOHOCTh AJANTUPOBATHCA K AMOLMOHAIBHBIM H3MEHEHHUSM M IPOSBIATH
rMOKOCTb, OBITh OTKPBITHIM HOBOMY;

— BHYTpEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpPEMJIEHHME K JOCTHKEHHIO LEJIW U YCIeXy,
ONTUMMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXO/ U3 CBOMX BO3ZMOXKHOCTEI!;

— SMIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHHE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

— COLMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTpauBaTh OTHOLIEHUS C JPYTrUMHU
JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTb KOHPIUKTHIL.

IIpeameTHbie pe3yabTaThl

K xonmy oOyuenust B 10 kJacce mpeaMeTHBIE PE3yabTaThl Ha YIIIYOJEHHOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTP y O0yUArOIINXCS YMEHUH:

— TMOHUMAaTh PoJib GU3UKH B SKOHOMHUYECKOM, TEXHOJIOTMUECKOH, SKOJIOTrMUECKOH, COIMaIbHOMN
U ITHYECKOW c(epax IesATeTbHOCTH 4YeJIOBeKa, POJib U MeCTo (DM3UKM B COBPEMEHHOW HayJIHOM
KapTUHE MHPA, 3HAYCHHE OMHUCATEILHON, CUCTEMATU3UPYIOIICH, OOBICHUTEILHON U MTPOTHOCTUYECKOM
byHKIMM  QU3NYecKo TEopHUH — MEXaHUKH, MOJIEKYJISpPHOW (U3UKH W TEPMOJIMHAMHUKHU, POJIb
(duzuveckoit Teopun B (POPMUPOBAHUH MPEIICTABICHUN 0 PU3MUECKON KAPTUHE MUPA;

— pa3nuyaTrh YCIOBHUS NPHUMEHUMOCTH MoOJeled (U3NYECKHMX Tel U MPOIECCOB (SBJICHUN):
MHEepLHaNbHAs CUCTeMa OTCcuéTa, abCOIOTHO TBEPAOE TENo, MaTepHalbHasl TOYKA, PaBHOYCKOPEHHOE
NBIWKEHHUE, CBOOOJHOE TaJCHHWE, aOCOJMIOTHO yrpyras aedopmaius, aOCOJMIOTHO YIOPyroe |
abCOIIOTHO HEYIPYroe CTOJIKHOBEHUS, MOJIEIH ra3a, KUAKOCTU U TBEPIOTO (KPUCTAILITMYECKOT0) Tena,
UJeanbHbIN ra3, TOYSUHBIH 3aps/l, OJTHOPOIHOE FINEKTPUUECKOE T0JIE;

— paznuuarh ycinoBus (IpaHUIbl, 00JIACTH) MPUMEHUMOCTH (DU3MYECKUX 3aKOHOB, MOHHUMATH
BCEOOIIMI XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIOJIb30BAaHUS YaCTHBIX
3aKOHOB;

— aHaJIM3UPOBATh M OOBSCHITH MEXaHUYECKUE MPOIECCHl M SIBJICHUS, HCIOIb3yd OCHOBHBIE
MOJIOKEHUSI W 3aKOHbl MEXaHUKH (OTHOCHTEIBHOCTh MEXaHHWYECKOTO JABIKEHHUS, (OpMYIIbI
KMHEMAaTUKH PaBHOYCKOPEHHOTO JIBIDKEHHS, IMpeoOpasoBanus [amunes s CKOpPOCTH U
nepeMeneHusi, 3akoHbl HpIOTOHA, NPUHIMI OTHOCUTENBHOCTH [amuies, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOHBl COXPAaHEHUS HMIIYJIbca M MEXaHHYECKOW HHEpPruH, CBS3b PabOThl CHIBI C
W3MEHEHHEM MEXaHUYECKOW HEPIHH, YCIOBHUS paBHOBECHS TBEPAOTO Tela), MPU ATOM HCIOJIb30BaTh
MaTeMaTH4eCKOe BBIPAKEHHE 3aKOHOB, YKA3bIBAaTh YCIOBHSI MPUMEHHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpazoBanuii ["anumnesi, BTOpOro u Tperhero 3akoHoB HpI0TOHA, 3aKOHOB COXpaHEHHs UMITyJIbca U
MEXaHUYECKOM HEePTrUu, 3aKOHA BCEMUPHOTO TATOTCHUS,

— aHaMM3upoBaTh M OOBACHATH TEIUIOBBIE MPOIECCHl M SBICHHS, HCIOIb3yS OCHOBHBIE
nonoxkenuss MKT 1 3akoHBI MOJIEKYISIpHOM (DU3UKH U TEPMOJAUHAMUKHU (CBSI3b JAaBICHUS UJICATBHOTO
ra3a co cpeiHed KMHETHYECKOW »Hepruedl TEeIJIOBOrO JBM)KEHUS W KOHIEHTpalMed €ro MOJIEKYI,
CBSI3b TEMIIEPATYpPhI BEIIECTBA CO CPEIHEN KHHETHUECKOM YHEPTHEH TEIIOBOTO ABMKEHHUS €ro YacTHIl,
CBSI3b JABJICHHUS WUACATHHOTO Ta3a C KOHIEHTpAIMEHd MOJEKYlT M ero TeMIepaTypoil, ypaBHEHHE
MenneneeBa—Kianelipona, nepBblii 3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAaHEHUS! YHEPTHH B TEIUIOBBIX
mporeccax), MpU STOM HCIIOJB30BaTh MAaTEMaTHUYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBHS
MIPUMEHUMOCTH ypaBHeHUss MenaeneeBa—Kaneiipona;



— aHaJIM3UPOBATH U OOBACHATH DJIEKTPUUECKUE SIBICHMSI, UCIOJb3Ysl OCHOBHBIC MOJIOXKEHUS U
3aKOHBl  JJIEKTPOAMHAMUKHM (3aKOH COXpaHEHMsI AJIEKTpUYECKOro 3apsaa, 3akoH KysoHa,
MOTEHLIMAIBHOCTD 3JIEKTPOCTATUUECKOTO I0JIs, MPUHLMII CYNEPIIO3ULINN IJIEKTPUUYECKUX TOJIEH, Ipu
9TOM YKa3blBas YyCJIOBUS IPUMEHMMOCTH 3akoHa KyinoHa, a Takke MpaKTUYECKH BayKHbIE
COOTHOLIEHUS: 3aKkoHbl OMma Juid ydacTKa LENu M A 3aMKHYTOH 3JEKTPUUYECKOM LENH, 3aKOH
Jxoyns—Jlenna, npaBuna Kupxroda, 3akonsr @apajest [UTsl 3JEKTPOIN3a);

— ONHCHIBaTh (PU3MYECKHE TPOLECCHl W SIBICHHS, HCIONB3ys BEIUYMHBIL: TIEpEMEIICHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TeJl, CHUjla, MOMEHT CUJIbl, JaBJICHUE, TOTEHIIUAIbHAsI
SHEprusi, KUHETUYECKas HEpPIusi, MEeXaHU4ecKas 3HEprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, Cuila TSHDKECTH, CHjla YIPYroCTH, CUjla TPEHUs, MOIIIHOCTh, SHEPIHs B3aUMOJEUCTBUS Tena
¢ 3eminéii BOIM3U €€ TTOBEPXHOCTH, SHEPTHsl YIPpyroi aedopManuu MpyKUHbI, KOJIXYECTBO TEILIOTHI,
aOcoyroTHasi TeMmmepaTypa Tena, paboTa B TEpMOJWHAMHKE, BHYTPEHHSS SHEPTHUS HICATBLHOTO
0JIHOATOMHOTO Ta3a, padoTa UACATLHOTO Ira3a, OTHOCUTENbHAS BIAXKHOCTh Bo3ayxa, KIIJ] uneansnoro
TEIJIOBOTO JABUraTels; AJIEKTPUUYECKOE T10JIe, HANPSHKEHHOCTD IEKTPUUYECKOTO TOJISI, HAPSHKEHHOCTh
MOJIsI TOYEUHOro 3apsiia WM 3apsyKeHHOro IIapa B BakKyyMeé M B JIMAJIEKTPUKE, IOTEHIHAI
AJIEKTPOCTATUYECKOTO TOJIS, Pa3HOCTh MOTEHUHUANOB, JJIEKTPOJABIDKYIIAsS CHJIA, CHUJa TOKa,
HanpspKeHWEe, MOIHOCTh TOKa, AJIEKTpUYecKass EMKOCTh IUIOCKOTO KOHJEHCATOpa, CONpPOTHBIIEHHE
ydacTKa LEeNu C I[O0CJIENOBaTeNbHBIM U NapajuleIbHbIM COEIMHEHUEM PpE3UCTOPOB, DSHEPrus
AIIEKTPUYECKOTO MOJIsI KOHJIEHCAToPa,

— OOBACHATH OCOOCHHOCTH MpPOTEKaHUs (UINYECKUX SBJICHUI: MEXaHHYeCKOe JIBHIKEHHE,
TEIJIOBOE JIBMIKEHHE YacCTHUI] BEIECTBa, TEIUNIOBOE paBHOBEcHE, OPOYHOBCKOE JBUkKeHHE, Tuddy3us,
UCIapeHue, KWUIEHWEe W KOHJEHCAllMs, IUIaBJIEHWE W  KPUCTAIUIM3alus, HalpaBlIE€HHOCTh
TeIUIoNepeiaut, AMEKTPU3alus Tejl, SKBUMOTEHIINAIbHOCTh MOBEPXHOCTH 3aps’KEHHOTO ITPOBOIHHUKA;

— TPOBOJUTH WCCIICOBAHWE 3aBHCHUMOCTH OJHOW (U3MUYECKOW BEITUYHUHBI OT JPYro ¢
UCIOJIb30BAHMEM TPAMBIX HM3MEPEHUH, IpPU OSTOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHpPOBATh
pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH (DU3MUYECKUMX BEIMYMH B BHAE TIpadukoB C Y4ETOM
a0COJTIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, AeTaTh BHIBOABI M0 Pe3yIbTaTaM UCCIIEeI0OBAHUS;

— TMPOBOJUTH KOCBEHHbIE U3MEPEHUS GUZNYECKUX BEIMYMH, IPU ITOM BBIOUPATh ONTUMAIbHBIN
METO/I U3MEPEHHUs, OLICHUBATh aOCOMIOTHBIE U OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
HU3MEPEHMUI;

— MPOBOJUTH OIBITHI IO MPOBEPKE MPEUIOKEHHON THIIOTE3bl: IUIAHUPOBATH SKCIIEPUMEHT,
coOuparh SKCIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJy4YEeHHbIE PE3YIbTaThl U JI€1aTh BBIBO
0 CTaryce NpeI0KEeHHOW TMIIOTE3bI;

— cobmoaaTh npaBuia 0e30MacHOro Tpy/aa Mpy MPOBEICHUH HCCIEA0BAHUN B paMKax yueOHOTO
OKCIEPUMEHTa, TMpaKTUKymMa U YyueOHO-HCCIeNIOBaTENbCKOM M TPOEKTHOM JAEATEeIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTENBLHBIX YCTPONUCTB U JIabOpaTOpHOro 000pyI0BaHUS;

— pemiath pacy€THBIE 334l C SIBHO 33/IaHHOM M HESBHO 33JaHHON (PU3NYECKOM MOJEIBIO: Ha
OCHOBAaHUU aHaJHM3a yCIOBUS 000CHOBBIBATH BHIOOpP (PU3MUECKON MOJIENU, OTBEYarolell TpeOOBaHUSIM
3a/lauM, MPUMEHATh (OPMYJbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYIaThl (PU3UYECKUX TEOPHH NpHU
WCIIOJb30BAHUM MaTEMaTHYECKUX METOJIOB PEIICHMs 3a]ad, MPOBOJUTh pPacu€Tbl Ha OCHOBAHUM
MMEIOIINXCSA JAHHBIX, aHATM3UPOBATH PE3YJAbTAaThl U KOPPEKTUPOBATH METOJbl PELICHUS C YYETOM
MOJIY4YEHHBIX PE3YJIbTATOB;

— pellaTh KaueCTBEHHBIC 3a7au, TPEOyIoIIre MpUMEHEHUs 3HAaHHUI U3 pa3HbIX pa3JesioB Kypca
bu3uky, a TaKkKe HMHTErpallud 3HAHWM W3 APYrUX MPEAMETOB €CTeCTBEHHO-HAYYHOTO IIMKIIA!
BBICTPAUBATh JIOTUYECKYIO LIETIOYKY PACCYXKJIECHUN C OMOPOI HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKUE SIBJICHUS,

— UCMOJb30BAaTh TEOPETUYECKHE 3HAHMSA s OOBSICHEHUS OCHOBHBIX MPUHIUIOB pabOThI
U3MEPUTENbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJOTMUECKUX MPOIIECCOB;

— TPUBOAWUTH TMPHUMEPHI BKJIAZA POCCUHUCKUX M 3apYOEkKHBIX Y4YEHBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— aHaANU3UpPOBaTh M OLIEHUBATh IOCIEACTBUS OBITOBOM M INPOU3BOACTBEHHON JEATENBHOCTH
YeJoBeKa, CBSI3aHHOM C (M3WYECKUMH IpOLEccaMH, C MO3MIMH 3KOJIOTHYECKON O0e30MacHOCTH,
MIPEJICTABICHUM O palMOHAIbHOM IPUPOAONOIB30BAaHUU, a TAaKKE pa3yMHOM HCIIOJIb30BAHUU
JTOCTH>KEHUHM HAyKH U TEXHOJIOTUN JJIS JaTbHEHIIIEro pa3BUTHS YEIOBEUYECKOTO 0OIIECTBA;



— TPUMEHSTHh pa3InyHble CHocoObl PaboThl ¢ HH(pOpManued (HU3NYECKOro COAEpIKaHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHH, TMpPH 3TOM  HCIOJB30BaTh
COBpEMEHHbIE HH(POPMAITMOHHBIE TEXHOJIOTHH JJIsl TOMCKA, epepaboTKH U MPEIbSBICHHUS YIeOHOU U
HAYYHO-TIONMYJISIPHOM MH(DOPMAIMH, CTPYKTYPUPOBAHUS U UHTEPIPETALUN UHPOPMAIIUH, TTIOITy4CHHON
U3 Pa3IUYHBIX UCTOYHUKOB, KPUTHUYECKH aHATU3UPOBATh MOJTYyYaeMyl0 HH(POPMAIIUIO U OIICHUBATH ¢
JOCTOBEPHOCTh KAaK Ha OCHOBE HMEIOLIUXCS 3HAHWI, TaK M HAa OCHOBE aHaju3a HCTOYHUKA
nHpOpMaNnu;

— TPOSIBJIATH OPraHU3AIMOHHBIE U MMO3HABATEIBHBIE YMEHHUSI CAMOCTOSITENIEHOTO TPHOOPETEHHS
HOBBIX 3HAaHUI B MPOLIECCE BHIIIOJHEHMSI IPOEKTHBIX U y4EOHO-HCCIIEI0BATEIBCKUX padoT;

— paboTaTh B Ipynie C UCIOJIHEHHWEM pPa3IMYHBbIX COLMAIBHBIX pOJIEH, MIAaHUPOBATh padoTy
IPYIIbI, PalMOHAJIBHO PaCHpelNessTh AESITEIbHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OILICHMBATh BKJIAJ] KAX/I0T0 U3 YYAaCTHUKOB IPYIIIBI B PEILIEHNE paccMaTpUBaeMoi poOIeMbl;

— TPOSBJIATH MOTHBALIMIO K Oymymied mpoQecCHOHaTbHON AEATENBHOCTH M0 CIENUAIBHOCTIM
(bMBUKO-TEXHUUECKOTO TIPO(UIISL.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3ylbTaThl HA YIIyOJEHHOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Y O0yUaIOUINXCS YMEHHI:

— TOHMMATh POJIb (PU3UKH B SKOHOMUUYECKOU, TEXHOJOTHYECKOM, COIMUAIBLHON M STUYECKOU
cdepax AeaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU B COBPEMEHHOIN HAyYHOW KapTUHE MUPA, POJIb
aCTPOHOMHUM B IPAKTHUYECKON JESITENbHOCTH YelOBeKa W JaJbHEWIIEM HayYHO-TEXHHYECKOM
pa3BUTHUM, 3HAUYEHUE OMHUCATENIbHOM, CHUCTEeMAaTH3UPYIOIIEeH, OOBSICHUTEIbHOW M IMPOTHOCTUYECKON
byHKIMM  pu3nMuecko TEopHUM — DBJIEKTPOJMHAMMKH, CIEHUATbHON TEOpPUH OTHOCHTEIHHOCTH,
KBaHTOBOM (u3uku, posb ¢uzndeckol Teopun B (HOPMUPOBAHUU MPEACTABICHUN O (u3ndecKon
KapTUHE MHpa, MeCTO (U3MUECKON KapTUHBI MUpa B OOLIEM pSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE;

— pa3nuyath YCJIOBUS TMPUMEHHUMOCTH Mojeield (DU3NYEeCKUX Tel U MPOILECCOB (SIBICHUN):
OJIHOPOJIHOE DJIEKTPUYECKO€ M OJHOPOJHOE€ MAarHUTHOE TIOJIs, TapMOHHYECKHE KojeOaHus,
MaTeMaTUYeCKU MAasTHUK, WJI€ANbHBIA MPYKUHHBIH MasTHUK, TAPMOHUYECKUE BOJIHBI, HI€ATbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeIe aToMa, aTOMHOTO S7jpa M KBAaHTOBOW MOJIEH CBETA;

- paznmuuath YCIOBHUS (TpaHHIBl, 00JaCTH) MPUMEHUMOCTH (PH3UYECKUX 3aKOHOB, IMOHUMAThH
BCEOOIIMI XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh HCIOJb30BAaHUS YaCTHBIX
3aKOHOB;

— aHaJIM3UPOBATH U OOBSACHATH AIEKTPOMATHUTHBIE MPOIIECCHI U SIBJICHMUSI, UCIIOJIb3YSl OCHOBHBIE
MOJIOKEHUSI M 3aKOHBI DJIEKTPOJMHAMUKHA U CIEUUAIbHOW TEOPUHM OTHOCUTENBHOCTH (3aKOH
COXpaHEHHUs DJEKTPUUYECKOro 3apsija, cuia Ammepa, cuna JlopeHna, 3aKOH 3JIEKTPOMAarHUTHOMN
uHAYKIUY, npaBwio Jlenma, cBszp DJIC caMOMHAYKIIMM B AJIEMEHTE JJIEKTPUYECKON IeNnu CO
CKOPOCTBIO U3MEHEHUS CHIIBI TOKa, TIOCTYJIaThl CIICUAIBHON TEOPUH OTHOCUTEIBHOCTH DHHILITEHHA);

— aHaJIM3UpOBaTh U OOBSACHATH KBAHTOBBIE IPOLIECCHl U SBIICHUS, HUCHOJB3Yd IOJIOKEHUS
KBaHTOBOU ¢u3uku (ypaBHeHHE DitHIITeHA 111 PoTorddekTa, mepBblii U BTOPOM mocTynatsl bopa,
MPUHIUI COOTHOIIECHUS HeomnpenenéHHocTe [eil3enOepra, 3aKOHBI COXPAaHEHHUS 3apsAIOBOrO U
MacCOBOTO YHCEI U SJHEPTUHU B AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO pacnaia);

— ONUCHIBATh (DUBUYECKUE TMPOLECCHl W SBJICHUS, HCIOJb3ySd BEJIMYMHBI: HAMNPSKEHHOCTH
AJIEKTPUYECKOTO  TOJsS, MOTEHIHMAl  3JIEKTPOCTAaTUYECKOro MO, Pa3HOCTh  IOTEHIIMAJIOB,
ANIEKTPOJBIIKYILAS CUJIA, MHAYKIUS MAarHUTHOTO TIOJs, MAarHUTHBIA TOTOK, cuia Awmmepa,
WHIYKTUBHOCTD, AJIEKTPOJBIDKYIIAS CUJIa CAMOWHAYKIWHU, SHEPTUSl MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, PEISTUBUCTCKUIA WMITYJbC, MIOJTHAS DHEPTHUs, PHEPTrHs MOKOSI CBOOOTHON YaCTHUIIbI, SHEPTUS U
UMIYNbC (POTOHA, MACCOBOE YMCIIO U 3aps 1pa, SHEPTHUs CBA3H Apa;

— OOBACHATH OCOOCHHOCTH NMPOTEKaHMs (U3NUECKUX SIBICHUI: 3JIEKTPOMarHuTHas MHIYKIUS,
CAMOMHAYKINS, PE30HAHC, MHTepEepeHIMs BOJH, AU(PAKIMs, TUCIEPCHs, IOJIHOE BHYTPEHHEE
oTpaxkeHue, ¢oroznekTpuueckuil 3¢ppext (potoaddext), anppa- u Oera-pacmansl saep, ramma-
U3Iy4eHue syep, (pu3ndeckue NpUHIMIBI CIEKTPaIbHOTO aHaIu3a U paboThI J1a3epa;

— ONpENeNATh HAIPABJIECHUE MHIYKIIMA MarHUTHOTO I0JI IPOBOJHUKA C TOKOM, CHIJIBI AMIiepa
u cuibl JlopeHna;

— CTpPOMTH M300pakeHHUE, CO3JaBaeMO€e IUIOCKHM 3€pKajioM, TOHKOHM JIMH30#, U pacCUnuTHIBATh
€r0 XapaKTEepUCTUKH;



— TMPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TTOHATHUS, TEOPUHU U 3aKOHBI JUUISl aHAJIU3a
U OOBsiICHEHUS (U3NYECKUX MPOILIECCOB, IMPOUCXOJAIIMX B 3BE3MAaX, B 3BE3NHBIX CHUCTEMAX, B
MEXTaJIAKTUIECKOU CpeJie; IBMKECHUS HeOSCHBIX Tell, YBOJIIONNHY 3BE31 U BeeneHHo;

— TMPOBOJUTH UCCIEAOBAHUE 3aBHCHUMOCTEH (DU3MUYECKUX BEITUYHMH C HCIIOJIB30BAHUEM IMPSMBIX
U3MEpEHUH, TpPU OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pPE3YJIbTaThl IMOTYYCHHOU
3aBUCHUMOCTH (U3WYCCKUX BEIMYMH B BHUJAC TPahUKOB C YYETOM aOCOIIOTHBIX MOTPEIIHOCTEH
W3MEPEHUH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

— TPOBOJUTH KOCBEHHBIC U3MEPEHUS (U3MUCSCKUX BEIIMYMH, IIPH ITOM BEIOMPATh ONTUMATBHBIN
METO/I H3MEPEHHUs, OIICHUBATh A0COTIOTHBIC U OTHOCHTEILHBIC TMOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHUN;

— TMPOBOJUTH OMBITHI IO MPOBEPKE NPEUIOKCHHONH THUIOTE3bI: IUTAHUPOBATH IKCIECPHUMEHT,
coOuparh KCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH MOJTyYCHHBIC PE3YJIbTAThI U JIEIAaTh BBIBOI
0 CTaTyce NPeyI0KeHHOW TUIIOTE3bI;

— ONHUCHIBATH METOJIBI ITOJTYyUYEHUSI HAyYHBIX ACTPOHOMUYECCKIX 3HAHU;

— coOmoaaTh mpaBuia 6€30MacHOTO TPy/Aa MPU MPOBEACHUHN UCCIIEIOBAHMIN B paMKax y4eOHOTO
IKCIIEPUMEHTA, TPAKTUKyMa M Y4eOHO-HCCIIEAOBATEIbCKOM M TIPOCKTHOM JESATEIHHOCTH C
HCIIOJIb30BAHUEM M3MEPUTEBHBIX YCTPOMCTB U JIA0OPaTOPHOTO 000PYIOBAHNS;

— pemiaTh pacu€THBIE 3aJa4M C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (U3MUECKOW MOJENbIO: Ha
OCHOBAaHWM aHaJiM3a YCJIOBHS BBIOMpaTh (PU3NUECKHE MOJIENH, OTBEYAIOIINE TPEOOBAHUSIM 3aJayuH,
MPUMEHATh  (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TIOCTYJaThl (U3HYECKUX TEOpUU TIpH
WCIIOJIb30BAHUM MaTEeMaTHYECKUX METOJIOB PEIICHHsS 3a/ad, MPOBOJIUTH pPacuyéThl Ha OCHOBAHUH
UMEIOIUXCS JIAHHBIX, aHAIM3UPOBATH PE3yIbTaThl M KOPPEKTUPOBATH METOMBI PEIICHUS C YIETOM
MOJTYYCHHBIX PE3YJIbTATOB;

— pemiaTh Ka4eCTBEHHBIE 33/1a4H, TPEOYIOMNE TPUMEHEHUS 3HAHUM W3 Pa3HbIX pa3/IesioB Kypca
bu3uKKA, a TakKe WHTETpalid 3HAaHUW W3 JPYTHX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTHYECKYIO IIETIOYKY PACCYXJIEHUN C OTIOPOI Ha M3y4eHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pu3nvecKue sBJICHNUS,

— HCIIOJIb30BaTh TEOPETHYECKHWE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX INPUHIUIIOB pPabOThI
M3MEPUTENbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

— TMPUBOJUTH MPUMEPHI BKJIala POCCHUMCKMX M 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTU;

— aHaJIM3UpPOBATh W OLIEHHWBATH MOCIEACTBUS OBITOBOMl M MPOU3BOJCTBEHHOH NEATEIbHOCTH
Yell0oBeKa, CBSI3aHHOW C (DM3MUECKMMHU MPOIECCaMU, C TO3MIMHA 3KOJOTUYECKOM Oe30MacHOCTH,
MPEJICTaBICHU O palMOHAIbHOM MPHUPOAOIOIL30BAHUU, a TAaKKe pa3yMHOM HCIIOJIb30BAHUU
JNOCTHKEHHUM HayKH M TEXHOJIOTUH JJisl AalbHEHIIEero pa3BUTHUS YeJI0BEUECKOTo O0IIeCTBa;

— MPUMEHATh pazIUYHbIe CIOCOObl paboThl ¢ HHpOpMalMeil (pu3ndeckoro conepkaHus ¢
UCIOJIb30BAHUEM  COBPEMEHHBIX HMH(GOPMALMOHHBIX TEXHOJIOTWH, TMpPU 3TOM  HCIOJIb30BaTh
COBpEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHH IS MIOUCKA, epepadOTKU U MPEeAbABICHUs YIeOHOH U
HAyYHO-TIONYJISIPHON MH(OPMALUU, CTPYKTYPUPOBAHUS U MHTEPIIPETAlMU HHYOPMALIUH, TOTY4eHHON
U3 Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATh MOJydaeMyro HHGOPMAIIMIO U OLEHUBATh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCA 3HAHWI, Tak U HAa OCHOBE aHajh3a HCTOYHHUKA
nHpopMaiuu;

— TMPOSIBJIATH OPraHU3AIMOHHBIE U [M03HABATEIbHBIC YMEHHS CAMOCTOATEIHHOTO IPUOOPETEHHS
HOBBIX 3HAHUI B MpOIIecCe BHINIOTHEHHS IPOSKTHBIX U y4eOHO-UCCIIeI0BATENbCKUX PadoT;

— paboTaTh B TpyNIe C MCIOJIHEHHEM PAa3IMUYHBIX COLMANBHBIX POJICH, INIAHUPOBATH PabOTY
TPYIIbI, PaIMOHATBHO paCHpenessiTh AeSITeNbHOCTh B HECTAHJAPTHBIX CHUTYalMsIX, aJeKBaTHO
OIICHUBATh BKJIAJ] KQXKIOTO U3 YIACTHUKOB IPYIIIBI B PEIICHNE pacCMaTpUBaeMOi MPOOIEMBI;

— TMPOSIBIATH MOTUBAIIMIO K Oynymied mpodeccuoHanbHON NeSTeNbHOCTH MO CIEeNUaTbHOCTIM
(U3UKO-TEXHUYECKOTO POQHIIS.



IIposepsiembie Ha EI'D no ¢pu3uku TpeGoBaHus K pe3yJibTaTaM 0CBOCHUSI OCHOBHOM

06pa30BaTeJ’le0ﬁ nporpaMmmMmbl OCHOBHOI'O 06HI€F0 06p330B3HI/Iﬂ

Kon
NMPoBEPsAEMOro
TpeOoBaHUS

IIpoBepsieMble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTATaM 0CBOEHHUSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o01ero 0opa3zoBaHus

1

CdopMHUpOBaHHOCTh YMEHUH PaCIO3HABATH (DU3MUECKHUE SIBJIICHUS (TIPOIIECCHI) U OOBSICHSITH
HX Ha OCHOBE M3Y4YCHHBIX 3aKOHOB

Brnagenue ocHOBOIOAralOIIUMHU (PU3NICCKUMU TIOHATHSMHU U BETUYUHAMM,
XapaKTePU3YIOIIUMH (PU3HUECKUE MTPOIIECCHI

ChopMHUPOBaHHOCTh YMEHUH PUMEHSITH 3aKOHBI KJIACCHYECKON MEXaHHUKH, MOJICKYJIIPHON
(U3HKN ¥ TEPMOAMHAMUKH, DIIEKTPOANHAMUKH, KBAHTOBOW (DM3UKH JUTS aHATH3a U
OOBSICHEHUS SIBJICHUI MUKPOMHUPA, MAKPOMHUPA U MEraMHUpa, pa3indarh yCIoBUs (TPaHULIbI,
00J1acTH) MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB, TIOHMMATh BCEOOIINI XapaKTep
(dyHIaMeHTaIbHBIX 3aKOHOB U OTPAaHHYEHHOCTH MCIIOTB30BAHMS YaCTHBIX 32KOHOB;
aHAM3UPOBATh (PU3MUYECKUE TTPOIECCHI, UCTIONB3YsI OCHOBHEIE TTOJIOKECHUS, 3aKOHBI 1
3aKOHOMEPHOCTH

ChopMHUPOBAHHOCTh YMEHUS PA3JINYaTh YCIAOBUS IPUMEHUMOCTH MOJIENCH (PU3NIECKUX TEI
Y TIPOIIECCOB (SABJICHHH)

CdopMHUpOBaHHOCTH YMEHHUSI PEIIATh PACUETHBIC 33a1a4M C SIBHO 3aJaHHON M HESIBHO
3aJ]aHHOW (PU3NUECKON MOJIENBIO: HA OCHOBAHWHY aHaJM3a yCIIOBHsI BEIOMPATh (PU3HUECKHE
MOJIENTH, OTBEYAIOIIHE TPEOOBAHUSIM 3a/1a4H, IPUMEHSTH (DOPMYIIbL, 3aKOHEI,
3aKOHOMCEPHOCTHU U IMOCTYJIAThI (1)I/I3I/IT-IeCKI/IX TeOpI/Iﬁ IIpyU UCIIOJIB30BAHU N MAaTEMATHYCCKUX
MCTOZ0OB PCIICHUA 3aJia4d, IPOBOAUTH paCU€Thl HA OCHOBAHUU UMCIOIINXCA JTaHHBIX,
AHAJIN3HUPOBATH PE3YJIbTAThl U KOPPEKTHUPOBATHE METOAbLI PEHICHUSA C YYHETOM MOJYYCHHBIX
pe3ynbTaToB

Pemats kauecTBeHHBIE 3a/1a4H, TPEOYIOIIHE TPIMEHEHHUS 3HAHUI U3 Pa3HBIX Pa3JesioB
IIKOJIFHOTO Kypca (PM3HKH, a TAKKe MHTETPAIliU 3HAHUN U3 APYTHUX MPEIMETOB
€CTeCTBEHHOHAYYHOTO IIUKJIA: BEICTPAUBATh JJOTMYECKYIO IEMOYKY PACCYXKAECHUH C OMOPOi
Ha U3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PH3NUECKUE SBIICHUS

Bnanenre 0CHOBHBIMH METOZIaMU HAYYHOT'O TIO3HAHWSI, KCIIONh3yEMbIMH B (DU3HKeE:
MPOBOJMUTH MPSAMBIC H KOCBEHHBIE U3MEpEHsI (PH3HUECKUX BEITHMYMH, BBIOHpasI
ONTHUMAIBHBIA CIIOCO0 N3MEPEHVSI U HCTIONb3Ysl U3BECTHBIC METOJIBI OLIEHKH ITOTPEIIHOCTEH
W3MEpEHHH, TIPOBOTUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PHU3NUCCKUX BEJTHMUUH C
HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, OOBSICHATH MOMyYEHHBIC PE3yIbTATHI, UCTIONb3YS
(u3HUecKIe TEOPUH, 3aKOHBI U MTOHSTHS, U JIENIaTh BBIBOJIBI; COOTIOIATH MPaBHIIa
0e30MacHOro Tpy/ia MpH MPOBEJICHUN HCCIICAOBAHMI B paMKaX Y4eOHOTO SKCIIEPUMEHTA U
Y4eOHO-UCCIIENIOBATELCKON JIEATEIILHOCTH C UCIIOh30BAHUEM ITU(PPOBBIX U3MEPUTEIBHBIX
YCTPOWCTB 1 1a00paTOpPHOTO 000PYIOBaAHUS

CdopmupoBaHHOCTH YMEHUH aHATTU3UPOBATH M OIEHUBATH MTOCIEACTBHS OBITOBOH U
MIPOM3BOACTBEHHON JIESITETFHOCTH YEIIOBEKa, CBA3aHHON ¢ (PM3NIECKUMU MPOIIECCAMHU, C
MTO3UITN SKOIIOTHYECKON 0e30MacHOCTH; MPEICTABICHUH O PallMOHATEHOM
MIPUPOJIOTIONE30BAHUH, a TAKXKE PA3yMHOM HCITONF30BAHUH JIOCTHIKEHUN HAYKH U
TEXHOIIOTUH JJIsl JaTbHEUIIIETO PAa3BUTHS YEIOBEYECKOTO 00IIecTBa

OBnajieHne pa3IMIHbIMA CIIOCO0aMH paboTHI ¢ HH(pOpMaIrer PU3NIECKOro Comep>KaHus C
UCIIONIb30BaHNEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHIA; Pa3BUTHE YMEHUH
KPHTHYECKOI'0 aHAIN3a U OL[EHKH JOCTOBEPHOCTH MOITydaeMoi MH(OpMaIin

10

CdopMHupoBaHHOCTH YMEHUH TIPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TIOHSTHS,
TEOPUH U 3aKOHBI JUIS aHAIN3a U O0BICHEHUS (PU3NIECKHUX MPOIIECCOB, TPOUCXOIAIINX Ha
3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTAJAKTHIECKOW Cpe/ie; NBIKEHIS HEOECHBIX Tell,
3BOJIIOLINU 3Be31 U BceeneHHoit

Ilepedyens 3j1eMeHTOB cofepxaHus, NpoBepsieMbIx Ha EI'D no ¢pusuke

Kon Kon IIpoBepsieMblii 3JIeMEeHT cOAeP:KaHUS

pa3aena/ | 3jemMeHTa




TEeMBbI

MEXAHUKA

11

KMHEMATUKA

111

MexaHn4ecKoe ABHKCHHUC. OTHOCHUTEIBHOCTh MEXaHHYECKOI O JBHXXCHU . Cucrema
OTCUucTa

112

MarepuanbHas TOUKa. TpPacKTOpHUs

Ee pannyc-Bekrop:

TpaeKTopus,
nepeMelieHue:

A=) )£ = 0 2
—(x %) ’

IIyTh.
CroxxeHue repeMenieHuii:

AL

(8]
o

=y

1.13

CKopocTh MaTepuaIbHON TOYKH:

AX

UXZE =X, ananormuno Uy = ¥, 0, = 1,

At—0

Cnoxenue ckopocreii: &2 e,

Briuncrienne nepeMenieHus U myTu MaTepUaIbHOW TOYKU MPU NPAMOIUHEHHOM

JBUKCHUHU BIOJb OCH X 110 TpaduKy 3aBHCUMOCTH Uy ( t)

114

— — N
Y cKOpeHne MaTepruaabHOM TOUKH: a;: qt;:@,@,@
T =

& :% pra— :(Li)lt, aHAJOTHYHO &y = (Uy )t L =(o, )t :

1.15

PaBHOMEpHOE TPSAMOIMHEITHOE IBUKEHHUE:
O =+t
L (D=t —arst

1.16

PaBHOYCKOpEHHOE MIPSIMOIMHENHOE IBUKEHUE:

X(t)=>+13.k —|i2tz

Lg(t)zz&—@
a_=const

L2205 >%

L+,
[Py JIBIDKCHHMH B OJHOM HATIPABIICHHH TIyTh © =

2

-t

1.1.7

CBoOonHoe nageHue. Y ckopeHue cBOOOJHOro V 7)

Y&y,
najieHuns. JIBukeHue tena, OpoIeHHOro mo;y lﬁ:
yryioM ! K TOPU30OHTY:




(D= HIL=6HJEBO
Xt)%éw% =6+ %
LA =g =2ga01

(D=2, +gt=tgsinoeg

9,=0
g, =—0 =const

1.1.8 Kpusonuneitnoe neuxeHue. J[BrxeHne MaTepraibHON TOUKH 11O OKPYKHOCTH.
VrioBas 1 TuHEHHAs cKopocTh Toukh: U=R . ITpy paBHOMEPHOM JBHKEHHHU TOYKH
2n
10 OKPY’KHOCTH © = _T =2nv,
L2
2
LlenTpocTpeMuUTENBHOE YCKOPEHUE TOYKH: &, = E = o R. INonroe yckopenne
MaTepUaIbHON TOYKH
119 TBepaoe Teno. [loctynarensHOE U BpaliaTenbHOE IBHKEHUE TBEPOTO TENa
1.2 JMHAMUKA
121 Nuepuumanbsablie cuctemsl orcuera. IlepBriii 3akoH HeroToHa. [TpuHiun
oTHOcuTenbHOCTH ["anunes
1.2.2 m
Macca tena. [InotHoCTh BemecTsa: ) = V_
1.2.3 — -
Cuna. [IpuHIUI CYynIEpIIO3UIIUH CHIT: F_E_ﬁfquzzh
124 Bropoii 3akon HeioTona: mis matepuanbaoi Touku B MCO
F=n&, 0=FA npuy F—ao#
1.25 Tpernii 3axkoH HpioTOHA 17151 MaTepHUaTbHBIX &
= _ = F E
Touex: =5 12 21
1.2.6 3aK0H BCEMUPHOTO TATOTEHUS: CHITBI IPUTSHKEHHSI MKy TOUEYHBIMU MacCaMi PaBHBI
mm
—G2
F=G RZ -
Cuna tsprectd. LeHTp TsDKecTH Tenma. 3aBUCUMOCTh CHITBI TSKECTH OT BBICOTHI h Haj
ITOBEPXHOCTHIO TIAHETHI paguycoM Ry:
GMm
L N2
(Ry+h)
1.2.7 Cuua ynpyroctu. 3akoH ['yka: Fy = -kx
1.2.8 Cuna tpenns. Cyxoe TpeHue.
Cuna TpeHHsI CKOJbKEHHS: FTp =puN
Cuna TpeHHs TTOKOS: FTp <pN
Koaddurment tpenus
1.2.9

S

Jasnenue: P =

13

CTATHUKA




13.1

MOMEHT CHJIBI OTHOCUTEIBLHO OCH BpalllCHUsA:

|M |= Fl , Te 1 - meyo cunsl F OTHOCUTEIBHO
ocH, Ipoxosiel uepe3 Touky O

MEPIIEHUKYIIIPHO PUCYHKY F
1.3.2 = _NMHO .
HTpP Macc Tel HTP M HCTEMBI MaTEPUAIILHBIX TOYCK: -
Llentp macc Tena. LlenTp macc cucre arepua ouek: Nm:™ MHD ..
B 01HOpOIHOM I10JIE TSHKECTH (QZ(ITH) LIEHTP MAacCC Tejla COBIIAIAET C €ro EHTPOM
TSKECTH
1.33 M,+M,+..=0
VYcnosus papHoBecus TBepaoro tena B UCO: |\ = =
P P F+F+..=0
134 3akod [lackams
135 JlaBiieHue B KMIAKOCTH, nokosieiica B UCO: p=R,+rdn
1.3.6 3akoH Apxumena: @E@m,
ecnu Teno U KUIKocTh mokosATcss B UCO, 10 Fppx = PYVsureen
VYcioBue 1iiaBaHus Tel
14 3AKOHbI COXPAHEHNM A B MEXAHUKE
141 VIMITyJIbe MaTepuanbHoi Toukn: P—11
1.4.2 HNmnynbc cucTeMsbl Te: PPRRt=
143 3aKoH U3MEHEHHS U COXPaHEHUS UMITYJIbCA!
B 1ICO m@t}e com B B o 1€
PeakTuBHOE 1BHKEHUE
14.4 Pabota cribl Ha MaJTOM TepeMeIICHNAHN —~
1.45 MOIIHOCTD CHITBL: .
eci 3a Bpems ) | pabora cuIibl H3MEHsAETCSA Ha o F
AA | To MOIEHOCTE CUITBI -
D
P—— =Fouao»o
N—©
14.6 m? p2
KuneTnueckas sHeprus MatepuanbHoi Toukn: E_ = =—.
2 2m
3aKOH M3MEHEeHHs] KWHETHYECKON YHEPTUN CUCTEMBI MaTepHATBHBIX TOYEK: B
NCO Az, AN A=
1.4.7 [lorentmanpHast SHEPTHS:

JUTS TIOTEHLUAJIBHBIX CUIT ’%%%

HOTeHLII/IaJ'IBHaH OHEprus MaTepHaHLHOﬁ TOYKH B OJHOPOAHOM II0JIC TAKECTHU: ErmTeHu =
mgh.
[lorennmanpHast sHEPTHS YIPYTo AeOPMHPOBAHHOTO Teja:

kx?

MOTEHI = 2




1.4.8

3aKOH U3MEHCHUS U COXpaHCHUMA MEXaHMYECKOM OHCPruu:
EMex = EKI/IH + EHOTCHL{!

B UCO @;ﬁm,

B HCO AEMeX = 0) eCJ-II/I ABCQX HEMOTECHII. CHUIT = 0

1.5

MEXAHMYECKHWE KOJIEBAHNMA U BOJIHBI

151

lapMonuueckue KonebaHusl MaTepHaIbHON TOYKH. AMILIUTYIA U (ha3a KoaeOaHuH.
Kunemarnueckoe onucanue:

- ~

» 1}

& r/1e X - CMEILIEHUE U3 MOJT0KEHUS
paBHOBECHS.
JrnHamMuyeckoe onucaHue:
may = -kx, e K =M’ . D10 3naunr, urto Fy = -kX.
DHepreTuyecKoe OMHUCaHNe (3aKOH COXPaHEHUS MEXaHUIECKOH YHEPTUH):
b ke, KR
2 2 2 2

CBsI3b aMIUTUTY/IBI KOJIeOaHUI CMEIeHNsT MaTepUaIbHON TOUKU C aMIUTUTYAaMU
KoJIe0aHUM ee CKOPOCTU U YCKOPEHMUS:

U =OA @, =0’ A

152

1
[epuon u yacrora KoneOaHUH: T="xvw=—
® v

g

Ilepron MajbIX CBOOOMHBIX KOJICOAHHMI MATEMAaTHIECKOI'O MasTHUKA: T=2n

m
ITepron cBOOOIHBIX KONeOaHUI MPYKUHHOTO MAsTHUKA: | = 21, /k—

153

Bremyxnennsie konebanns. Pesonanc. PezonancHas kpupast

154

[Tomepeunsie 1 mpomoIbHBIE BOMHBL. CKOPOCTh PACHIPOCTPAHEHHS U JITHHA BOJHBIL:

X:UT:EI
v

HuTtepdepenmus u nudpakips BOIH

155

3Byk. CKOpOCTh 3ByKa

MOJIEKYJISAPHASA ®U3NKA. TEPMOJHAMUKA

2.1

MOJIEKYJISIPHAS ®U3NKA

211

Mopenu cTpoeHus ra30B, KUAKOCTEH U TBepAbIX Tel. [lycTs TepMomnHaMudeckas
cucreMa (Teno) cocTouT u3 N OAMHAKOBBIX MOJEKYJ. TOor/aa KOIM4ecTBO BEIeCTBa

N m

N, n’

rae NA - YUCJIO ABoraszo, m - Macca CUCTEMBI (Te.]'[a), bo- MOJIsIpHast Macca BEIICCTBA

2.1.2

TemnoBoe ABHUIXXCHHEC ATOMOB U MOJICKYJI BCHICCTBA

2.1.3

BsanMozelicTBre YacTHIl BELIECTBA

214

Huddy3us. BpoyHoBckoe nBrkeHHe

2.15

Mopens uneanpuoro raza 8 MKT

2.1.6

CBs3b MCKAY AaBJICHHUEM U CpG,I[Heﬁ KHHETHYCCKOMN 3Hep1"HeI>i MOCTYIIATCIIbHOI' O
TCIUIOBOI'O ABMKCHHUA MOJICKYJI UACAJIBHOIO Ira3a (OCHOBHOC YpaBHCHUC MKT)




pP=ig B _én[—z lz— IM&, ., rie mp - Macca OHOM MoJeKysl, 1 = T

3 3

KOHIOCHTpAalrAg MOJICKYJI

2.1.7

AbcomoTHas Temiepatypa: T =t°+ 273 K

2.1.8

CBs13b TEMIICPATYpPhI ra3a Co CpeI[HeI?'I KUHETUYECKON 3HepFI/IeI71 MOCTYIIATCIIbHOT'O
TCIJIOBOI'O ABMIXKCHHA €0 MOJICKYJI:

2
— U 3
Eroer — rrbz :E KT

2.19

VYpaBuenne p = nkT

2.1.10

Mogaens uaeaibHOro ra3a B TePMOAMHAMUKE:

VYpasuenne MenneneeBa - Knaneiipona (npruMeHHMbIe (JOPMBI 3aITHCH ):

Q/:E]R’I':\RF:MT, LIS

W

Bripakenue s BHyTpEHHEH dHEPTUU OJJHOATOMHOI'O WJICANIbHOTO ra3a (MIPUMEHHMbIe
(hopMBI 3amHCH):

2111

3akoH JlampToHA ISl TaBIICHUSI CMECH Pa3pEKEHHBIX Ta30B:

p=pst+tp2+..

2.1.12

HM3omporieccsl B pa3spekeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM MOJIEKYIT N (¢ TIOCTOSIHHBIM
KOJIMYECTBOM BemecTBa ' ):

uzorepma (T = const): pV = const,

n3oxopa (V = const): T£ = const

V
u306apa (p = const): T = const

I'paduaeckoe mpemcraBieHne N30MpoIleccoB Ha pV-, PT- u VT-nuarpammax.
OObeaMHEHHBIH Ta30BBIN 3aKOH:

ﬂ = const
T

JUIA IOCTOSIHHOI'O KOJIMY€ECTBA BellecTna !

2.1.13

Hackimmennapie 1 HEeHACHIIICHHEBIC Iapel. KadecTBeHHas 3aBUCHMOCTD INIOTHOCTH B
AaBJICHHS HACBIIIEHHOIO Iapa OT TEMIIEpATypbl, UX HE3ABUCUMOCTD OT o0BeMa
HAaCBIIIICHHOI'O Iapa

2.1.14

Bnaxuocts Bo3nyxa.

R 2D
OTHOCHTENLHAS BIIAXXHOCTE: CP= =

2.1.15

H3menenne arperaTHbiX COCTOSIHUH BCHICCTBA: UCITAPCHUEC U KOHACHCALIUs, KUTICHUC
KHUIAKOCTHU

2.1.16

H3menenne arperaTHbIX COCTOSIHUH BCHICCTBA: IUIABJICHUC U KPUCTAJIIIU3allUA

2.1.17

[IpeoOpa3oBanue 3Heprun B Ha30BbIX MEPEXOAAX

2.2

TEPMOJVHAMUNKA

221

TemnoBoe PaBHOBECHUC U TEMIICPATYpa




2.2.2

BuyTpenHsis sHeprus

2.2.3

Temnonepenayda kak crmocod U3MEeHeHMsI BHYTPEHHEH 3Heprun 06e3 coBeplIeHus: paOoThI.
KonBekius, TeMI0MpoBOIHOCTb, U3TYUEHHE

224

KonnuecTBo TENIoTHI.

V ienbHas TemioeMKkocTh Bemectsa ¢; Q=TI

2.2.5

VY nenwpHas TerioTa mapoodpasopanus L: Q = Lm.

VienbHas Temiora miasienus | ; Q@ = Am

VY nenpHas TerioTa cropaHus Tommsa g: Q = qm

2.2.6

OnemeHTapHas paboTa B TEPMOIUHAMHUKE: A=PpPAV | Bhuuncienne paboTsI 1o rpaduKy
npoiiecca Ha pV-auarpaMmme

2.2.7

IIepBrIii 3aKOH TEPMOAVMHAMUKH:

CoB A,

Anna0ara:
ol =0,

2.2.8

Bropoii 3akoH TepmonuHamMuku. HeoOpaTumele mporeccs

2.2.9

[Ipunnmme! aefictBus TeroBbx marmH. KITJT:

P QAU 1D
@ XL >

2.2.10

MaxkcumanbHoe 3HaueHue KITJ. I{ukn Kapno:

B e S N

2.2.11

VYpaeHenue Temiosoro Oamganca: Q; + Qx; + Qs +... =0

SJIEKTPOJMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.11

DnexTpu3anus Tel U ee MPOsBICHUs. DIeKTpruaecKkuid 3apsa. J[Ba Buaa 3apsja.
DneMeHTapHBII SJIeKTPUIECKUN 3aps. 3aKOH COXPaHEHH SIEKTPUIECKOro 3apsiia

3.1.2

Bzaumogpeiicteue 3apsinoB. Toueunsie 3apsasl. 3akoH Kymnona:
B OJTHOPOJIHOM BEIIIECTBE C TUAICKTPHUECKON MPOHUIIAEMOCTBIO

_ Jdid_ 1 |did
&F ey r

3.1.3

OnexkTpudeckoe moiie. Ero peicTBre Ha 2IIEKTPHIECKIE 3apsabl

3.1.4

_F
Aposiusii

HanpsKeHHOCTb 3JIEKTpUYeCKOro MOJs: E=

a4

ITone Toueunoro 3apsaa: Er =k 7

omHOpoHoE rote: ==t

KapTunbl 1TMHUNA HAPSKEHHOCTH ATUX MOJIEH

3.15

HOTGHLII/IaJ'IBHOCTB QJICKTPOCTATUYICCKOI' O ITOJIA.

Pasnoctn NMOTCHUIHAJIOB U HAIIPSIP)KCHUC!

HOTGHLII/IaJ'IBHaH 3HepFI/I$I 3ap${z[a B 3J]6KTpOCTaTI/ILIGCKOM I10J1C.
W=qo,




W_

[MoTenuman snekrpocTaTndeckoro moms: ) =

CBs13b HaNPSXKEHHOCTHU MOJS M Pa3HOCTH MOTEHLNUAJIOB AJIsl OJJHOPOJHOIO
anekTpocraTuyeckoro momsi: U = Ed

3.1.6 [TpuHIMMI CYNIepro3nuIUHU NIEKTPUUECKUX MOJIEH:

EE i+ o=q+rp+.
3.1.7 [IpoBOAHUKH B 37EKTPOCTATHUECKOM IT0JIE. Y CJIOBUE PABHOBECHS 3apsIIOB: BHYTPHU

[

TPOBOJHHUKA [ - (| , BHYTPH U Ha IOBEPXHOCTH MpoBofHKMKa (P—Cast
3.1.8 JudIeKTpUKH B 3JIEKTPOCTATUYECKOM TToJie. J{uaeKkTpudeckast IpoHUIIaeMOCTh

BEIICCTBA ¢
3.1.9 4

Konnencartop. D1eKTpoeMKOCTh KOHEHCATOpa: = U_

€8,S

9JIeKTpoeMKOCTL MJIOCKOI'0 KOHJEHCATOpa: C ZT =8C0
3.1.10 |IlapamienbHOE COCAMHEHHE KOHEHCATOPOB:

g=0: + 02 + ..., Ul = Uz =, Cnapann = Cl + C2 + ..

[MocnenoBatenbHOE COCTMHEHNE KOHJIEHCATOPOB:

1 1 1 4
U=U+U+...,1=0= ..., =—
G G G

3.1.11 qJ af CF

DHeprus 3apsHKeHHOT0 KOHJIeHCATopa: = _—==—

2 2 X2
3.2 3AKOHBI TIOCTOAHHOI'O TOKA

3.2.1 Aq

Cua Toka: | = A_ . ITocTostHubIN TOK: I = const

t At—0

s moctosHHOrO TOKA q = It
3.2.2 VY Ci10BuUS CYIIECTBOBAHUS 3JICKTPUICCKOTIO TOKA.

Hamnpspxkenne U u 9JIC E
3.2.3 U

3akon OMa /s y9acTKa Ieru: | = R_
3.2.4 DIEKTPUIECKOE COMPOTUBIICHUE. 3aBHCHMOCTE COITPOTHBIICHHUS OAHOPOIHOTO

I

TIPOBOJIHUKA OT €ro UTHHBI M CedeH s, Y IeTbHOE COMPOTHBIICHHE BemecTsa. R = T

3.25 A,
'OPOHHHUX CHIT

Hcrounuku Toka. 9JIC HCTOYHMKA TOKA: E= T .

BHyTpeHHee cOMpOTHBICHNE HCTOYHHUKA TOKA
3.2.6 3akon OMa /1715 TIOTHOH (3aMKHYTO# ) 3eKTpudecKoit renu: B E.r

E gl
=IR +Ir, otkyna | = T R
Y R+r
3.2.7 [NapamenpHOE COeAMHEHUE TPOBOAHUKOB:
1 1 1

I=htlt., Ui=U;=., p— = R2+---

[MocnenoBatenbHOE COSTMHEHHE MTPOBOAHUKOB:

U= U1+ U2 + ..., |1 = |2 =y RHOCJI = Rl + Rz + ...
3.2.8 PabGora snextpuueckoro Toka: A = [Ut.




3axon Jlxoyis - Jlenma: Q = I°Rt.

U
Ha pesucrope R: Q:A:IZRZILI:—R t

3.2.9
MOIIHOCTB JIEKTPUYECKOrO TOKA! P=—r =1U,
Aty o
2
2 U
TerutoBast MOIIHOCTb, BhIAEsseMas Ha pesucrope: P=I1 R=E =1U.
_%‘. (o218 J—
MoIHoCcTh UCTOYHHKA TOKA: Fé _—ﬂ =H
e
3.2.10 | CBobOoaHbBIC HOCUTENH DJIEKTPUIECKUX 3apsAA0B B IPOBOAHUKAX. MeXaHH3MBI
IPOBOIMMOCTH TBEPJIBIX METAJIOB, PACTBOPOB M PACILUIABOB AJIEKTPOIUTOB, Fa30B.
ITonynposoguuku. [1oynpOBOAHUKOBBIN U0
3.3 MAT'HUTHOE I1OJIE
3.3.1 MexaHu4ecKoe B3auMOAEUCTBUE MarHUTOB. MarHuTHoe 1oje. BekTop MarHuTHON
vHayKkiyy. puanun cyneprosunun Marantasix nonei: BE3HSH=
JIMHUY WHIYKIIMA MarHUTHOTO Touist. KapTHHA JTMHWIA WHITYKIIWA MArHATHOTO TIOJISI
MOJIOCOBOT'O U TIOJIKOBOOOPA3HOT0 MOCTOSIHHBIX MATHUTOB
3.3.2 OmnbiT Dpcrena. MarauTHoe Mmojie MPOBOJJHUKA ¢ TOKOM. KapTrHa TMHHI WHIYKITUH
MarHUTHOTO MOJISI JUIMHHOTO MPSIMOTO MTPOBOIHUKA U 3aMKHYTOT'0 KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKH C TOKOM
3.3.3 Cuia Amriepa, ee HarpaBlieHUE U BEIMYMHA!
FX =IB 90 r1¢ | - yron mexy HanpaBIeHneM NPOBOIHAKA U BEKTOPOM
334 Cuna JlopeHiia, ee HalpaBJICHUE U BEIMYMHA: Fybp :|Ci (BENO, e U - YTOJI MEXKIY
BekTopamu ! u B . JIBmKeHHe 3apsHKeHHON YacTUIBI B OAHOPOJHOM MarHUTHOM IT0JIE
3.4 SJIEKTPOMATHUTHAA MHAYKIWA
34.1 IToTok BeKTOpa MarHUTHOW MHITYKITHH: ﬁ 1 / B
PESESosc o
3.4.2 SBnenue >nexTpomMarauTHONH HHAYKINH. D/1C nHAYKIINN
3.4.3 3aKoH 31eKTpOMarHuTHOW nHIyknuu dapazes:
N o
3.4.4 OJ1C wHAYKIUY B IPSMOM MTPOBOIHUKE JITHMHOM |, \f 1 W
JBIDKYIEMCST CO CKOPOCTHIO | (U Ll ) B / \% 7
/
OJIHOPOJJHOM MarHUTHOM Mojie B: / b '
/ ]
|E|| =Blooosa, et - yroJl MeXIy BeKTopoM B u Hopmanbo | K miiockocTH, B
KoTOpoii nexat Bektopel | ul ;ecom | LB u o 1B, 10 |Ei| =Blv
345 [Ipaswio Jlenna
3.4.6

WNHIyKTUBHOCTD: L= — ,um @ =L1I.




A :
Camonnaykius. 9/1C caMOMHIyKIIMU: E=1— =L
7A { PV

3.4.7

u
2

9Hepr1/151 MAarauTHOrO MOJid KaTYIIKKU C TOKOM: W L=

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

3.5.1

Konebarensublit KoHTYp. CBOOOJHBIE AIEKTPOMAarHUTHBIE
KoJIeOaHUS B MCaTIbHOM KOJIeOaTeIbHOM KOHTYPE: . I

T

T =2m/LC 0=2E-_L
®opmyna Tomcona: | =27 , OTKyJia T \/E .

CBs3b AMIUTUTYJbI 3apsaia KOHJCHCATOpa C aMHHHTYHOfI CHUJIBbI TOKa ITpH CBOGO}Z[HLIX

max

DJIEKTPOMArHUTHBIX KOJIEOAHHSX B M€AIbHOM KoiebarensHoM KOHTYpe: Umax =

3.5.2

3aKoH COXpaHCHUA SHEPTHUU B UJICATIBHOM KoJie0aTeIbHOM KOHTYp€:

2 2 2 2

3.5.3

BreinyxaeHHbIe 2IeKTpOMarHUTHEIE KosiebaHus. Pesonanc

354

Ilepemennsrii Tok. [Ipon3BoacTBO, epenava u MOTpedICHNE ANEKTPHIECKON SJHEPTHU

3.5.5

CBoiicTBa 37IeKTPOMarHUTHBIX BOJTH. B3anMHast opreHTaIms BEKTOPOB B

DIIEKTPOMAarHUTHOM BosHe B Bakyyme: E= 1B 1C

3.5.6

[ITkana 37IeKTPOMArHUTHBIX BOJH. [[pUMEHEHNE 2IIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY

3.6

OIITHKA

3.6.1

IIpsimonuHeliHOE pacnpocTpaHEHHE CBETa B OAHOPOAHOM cpejie. ToueuHbI HCTOYHUK.
JIyu cBeta

3.6.2

3aKkoHbI OTpaXkeHHus cBeta. ¢ = p B
a

S

3.6.3

ITocTpoenmne n300paxKeHMil B TUIOCKOM 3epKaje

3.6.4

3aKOHBI IPENOMIICHUS CBETA.

Ipenomienue ceera: FFEINO=SIf . m

AOCONIOTHBIN TIOKa3aTeNb MPEIIOMIICHUS:

C
na6c - .
)

OTHOCHUTEIBHBIN ITOKA3aTEIb IMPCIIOMJICHU nom =

Ny

n v
Xon nyuelt B IpU3Me.

CooTHOIIEHNE YaCTOT U COOTHOILIEHUE IJIMH BOJH IIPH MEPEX0E MOHOXPOMATHYECKOTO
CBETa Yepe3 IpaHMIly pas3zienia AByX ONTHUYECKUX Cpel:

Vi =V, A=A,

3.6.5

[TosnHOE BHYTPEHHEE OTPAXKEHHE.
[IpemenbHbIA Yo MOIHOTO BHYTPEHHETO ny<n )
OTPaKEHUS:




3 1 n
sing,, =—=—=
e L

3.6.6 Cobupatomye u paccerBaronye JMH3bL ToHkas nuH3a. QOKyCcHOE PacCTOsIHUE U
1
OITHYECKAs CHIIA TOHKOM THH3bI: D = ra
3.6.7 ®opmyna TOHKOH JINH3BI: d T
11 1 '
—_—t —=— .
d f F H F
VBenuueHue, 1apaeMoe JIHH30M: }:\ h
h |f
LU /
H d
v
D<O=F==<C,
B cnyuae paccenBatoiiei JTMH3bI:
h |f
I'=—= u <1
H d
3.6.8 Xo JTy4a, IPOILIEAIETro JUH3Y MO IPOU3BOJILHBIM YIJIOM K €€ IJIaBHON ONTHYECKOM
ocu. [Toctpoenne n300paskeHU TOUKH U OTPE3Ka MPSMOI B COOMPAIOIINX U
paccerBaroInX JIMH3aX U UX CUCTEMax
3.6.9 @doToarmapar Kak onTHYecKuil mpudop. I'ma3 kak ontudeckas cucremMa
3.6.10 |UuTtepdepenius ceera. KorepeHTHbIC HCTOUHUKU. Y CIIOBHS HAOIIOICHUSI MAKCHMYMOB
1 MUHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOrePEHTHBIX
HNCTOYHHKOB:
A
MakCHMyMsbI - A = 2m ? m=0,+/-1,+/-2,+/-3, ...,
A
MUHHUMYMEI - A :(2m+1)§ ,m=0,+/-1, +/-2,+/-3, ...
3.6.11 |JIudpakuus ceera. JudpakimonHas peiierka. Y ciioBre HaOII0ACHUS INIABHBIX
MaKCHMYMOB IIPH HOPMaJILHOM HaJCHUH MOHOXPOMAaTHYECKOT'O CBETA C [UTMHOM BOJIHBI
| ma pemerky ¢ mepuogoM d:
adsNg, =M\ m=0, +/- 1, +/- 2, +/- 3, ...
3.6.12 | lucmepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOI 1Y AJIN3M
411 I'unoresa M. ITnanka o kBanTax. Gopmyna Ilnanka: E=hv
4.1.2 hc
®otoubl. DHeprus GpoToHA: E:h\’zx =C.
- p= E hv h
MITYJIEC (POTOHA: Y
413 Dororddexr. Onbitel A.I'. Ctonerosa. 3akoHsl pororddexra
414 VYpaBuenue DitHmTeiiHa 11 poTodddekra:
Edaoroua = ABbIXOHa + EKI/IH maxsy
hc . _hc m3
re Bppn =IV="5, Auson =V == B, ===,
A Ao 2
415 Hasnenue cBera. [laBneHne cBeTa Ha MOJHOCTBIO OTPaXKAIOLIYIO TOBEPXHOCTD U HA

MOJIHOCTBIO MOITOMIAOIIYIO MTOBEPXHOCTD




4.2 OU3NKA ATOMA

421 [Inanerapnas Mozens aToma
422 [octynater Bopa. Mzny4enue u norsomeHne GOTOHOB MIPH MEPEXo/ie aToMa ¢ OJHOTO
YPOBHSI DHEPTUH Ha IPYTOH:
It
., . =E—E|
4.2.3 JluneituaTpie CIEKTPHI.

CriexTp ypoBHElN 3HEpPruM aToMa BOAOPOJA:

-13 6B
E=——=—,n=123,..
n
4.3 OU3NKA ATOMHOTI'O SAIPA
43.1 Hyxiionnas mozens siapa ['eiizenOepra - MiBanenko. 3apsiz siapa. MaccoBoe YHCIIO spa.
N3otomnbl
43.2 PagnoakTHBHOCTE.

Anbda-pacnan; XY+

bera-pacnan.

DeKTPOHHBII B-pacnan 9%’2\4—3@4&2
ITo3uTpoHHETI B-pacnan : %\‘I—%

TI'amma-uznyuenue

4.3.3 _t
3aKOH paJnoaKTHBHOrO pacmanga: N (t) =N,-27.

t
ITycth m - Macca paarMoakTHBHOIO Bemectsa. Torma m(t) =m,-27

4.3.4 Snepubie peaknmu. Jlenenre u CUHTE3 sep

Conep:xanue o0yueHust

10 kmacc
Pa3znen 1. HayuHnblii MeTO/ NO3HAHUSA NPUPOABI.
®dusnka — ¢yHIaMEHTalbHAas Hayka O mpupoje. HaydHblii MeToJ TO3HAHUS W METObI

uccaenoBaHus GU3NIECKUX SBICHHUH.

DKCHEPUMEHT M TEOpHUsl B IpoIlecce IMO3HAHHWSA Mpupojabl. HaOmroneHue w IKCIEpPUMEHT B
buzuke.

CrocoObl  m3MepeHus: (U3MYECKHMX BEIWYUH (QaHAJIOTOBBIE M HHU(POBBIE H3MEPUTEIbHBIC
pHOOPBI, KOMITBIOTEPHBIE JATYHMKOBBIC CHCTEMBI).

[TorpemrHocTn n3MepeHuid PU3NIECKUX BEITMYUH (AOCOJIOTHAS M OTHOCUTEIbHA).

MopenupoBanue pU3NUECKUX ABJICHUN U MIPOIIECCOB (MaTepuaabHas ToO4Ka, aOCOIIOTHO TBEPIOE
TENo, WAealbHAs JXUIKOCTb, WACAIbHBIA Ta3, TOYCUHBbIH 3apsan). ['unore3a. dusnyeckuil 3akKoH,
TPAHMIIBI €T0 MPUMEHUMOCTH. Du3nUecKast TCOpusl.

Porp um wmecrto ¢usuku B GOpPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTUHBI MHUDPA, B
MPAKTUYECKOU JIEATEILHOCTH JIFOICH.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue cuiibl TOKa M HAMPSKEHUS B IIEMH MOCTOSTHHOTO TOKa MPU MOMOIIU aHAJIOTOBBIX U
U (POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HakoMcTBO ¢ IHdpoBoil nabopatopueil mo ¢usuke. I[Ipumepsl u3MepeHus (GHU3HNUECKUX
BEITUYHH MIPH MOMOIIU KOMITBIOTEPHBIX JaTYHKOB.

Pasznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrkeHrne. OTHOCUTEILHOCTh MEXaHUUECKOTO ABMKeHHUA. CrcTeMa OTCUETa.

[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH.

Panuyc-BekTop MaTepralibHOM TOUKH, €T0 MPOEKIMK Ha OCH CUCTEMbI KoopAuHaT. TpaekTopusi.




[Tepemenienue, ckopocTh (CpeAHsii CKOpPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHUE
MaTepuaibHOM TOYKHM, UX MPOEKIMU HA OCH CHCTeMbl KoopAuHaT. ClOXKeHUEe MepeMenieHul u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBIKEHHME. 3aBHUCHUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTePUAILHON TOYKH OT BPEMEHH U UX T'paduKm.

CBoOosiHOE mManeHue. YCKOpeHHe CBOOOIHOTO TajaeHus. JIBWKeHHue Tena, OpOIICHHOTO O
YIJIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaTbHOW TOYKU OT
BPEMEHH U UX rpauKu.

KpuBonuueiiHoe nBwkeHue. JIBUKEHHME MaTE€pUAIbHOW TOYKHA IO OKPYKHOCTH. YTJIOBAas W
nuHelHas ckopocth. llepmonm wm wactora oOpamenus. LleHTpocTpeMuTenbHOe (HOpMalIbHOE),
KacatelbHOE (TaHTCHIIMAIIBHOE) U MOJTHOE YCKOPEHHUE MaTepUaIbHOU TOUKH.

TexHuueckre ycTpONCTBa W TEXHOJOTUUYECKHE IMPOIECCHI: CIHAOMETp, JIBHKEHHUE CHAPSIOB,
LIETIHBIE, IIECTePEHYATHIC U PEMEHHBIE Mepeaun, CKOPOCTHBIC JIU(THI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KWHEMAaTUUECKUX XapaKTePUCTUK JBUKCHUSI.

Crioco0bl HcciieT0BaHUs IBUKEHUMN.

Nnnroctpanus mpeaensHOro nepexoa 1 i3MepeHne MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTRE.

Ha6nronenue aeuxenuns tena, OpOIIEeHHOTO MO YTJIOM K TOPU30HTY M TOPU30HTAIHHO.

Hampanenue ckopocTH mpy IBHKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBanme yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHE MyTEH, TPAEKTOPUM, CKOPOCTEW IBWXKEHHS OJIHOTO M TOTO K€ Tejla B Pa3HbIX
CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuKxym.

N3yuenne HepaBHOMEPHOTO JBMKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOW CKOPOCTH.

N3mepenue yckopeHuss NpH HNPSMOJMHEHHOM PAaBHOYCKOPEHHOM JBHKEHHHM IO HAKJIOHHOU
IIJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH YyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUYKEHHUH.

N3mepenue yckopeHuss CBOOOTHOTO TafcHHUS (PEKOMEHJIOBAHO WCIOJIb30BaHWE IHU(PPOBOM
1ab0paTOPUH).

N3yuenne nBwkeHUs Tena, OPOIIEHHOTO TOPU30HTANbHO. [IpoBepka THUMOTE3bI O MPSIMOM
MPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tela.

N3yuenue nBuKeHUs Tea N0 OKPYKHOCTH € MTOCTOSITHHOW IO MOJIYJIFO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH NIepUoAa 00palleHnss KOHHYECKOro MasgTHUKA OT €ro [apaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HproroHa. MHepumanbable cuctembl OTcuéra. [IpUHIMI OTHOCHTENBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiyu cui.

Btopoii 3akon HetoTOHA 1j11 MaTepuaibHON TOUKH.

Tperuii 3akoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U HHEPTHOMN MacCCHhl.

Cuna TspxkecTd. 3aBUCHUMOCTh YCKOPEHHsI CBOOOAHOTO MAJACHUS OT BBICOTHI HAJl MOBEPXHOCTHIO
IUIAaHeTBl U OT reorpaduyeckoil mupoThl. J[BrkeHUE HEOSCHBIX TET W UX CIHYTHUKOB. 3aKOHBI
Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBHXKYIIErocs ¢ yCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUS CKOJBXKEHUS U cuiia TpeHus nokos. Koaddumuent
TpeHusa. Cuna CONPOTHBIICHUS NPHU ABWKEHUU Tela B KUAKOCTU WIM Ta3e, €€ 3aBUCHUMOCTb OT
CKOPOCTH OTHOCHUTEJIBHOTO JIBIKEHHSL.

Hasnenue. ['uapocrarnueckoe nasnenue. Cuna Apxumena.

TexHuueckne yCTpONCTBA UM  TEXHOJOTMYECKHUE TMPOILECCHhl: MOAMIMIHHUKK, JABUKEHUE
HCKYCCTBEHHBIX CIYTHUKOB.

Jemoncmpayuu.
Habmtoienne ABMKEHUS TN B MHEPIHMATBHBIX M HEUHEPIIMATIBHBIX CUCTEMaX OTCUETA.



[IpuHIUIT OTHOCUTENBHOCTH.

Kauenne pAByX IWIMHIPOB WIM IIAPOB pa3HOM Macchl € OJAMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIUAJILHOM CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOJEHCTBYIOLIEH MPUIIOKEHHBIX K TENy CHJI C IIPOU3BEACHUEM Macchl Tejla Ha
€ro YCKOPEHHUE B UHEPLUAIBHONU CUCTEME OTCYETA.

PaBeHCTBO cuil, BO3HUKAIOLIUX B PE3YIbTaTE B3aUMOACHCTBUS TE.

N3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOAbEME U N1a/ICHUN.

[{eHTpOOCIKHBIC MEXaHU3MBI.

CpaBHeHHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

W3mepeHne paBHOICHCTBYIOMIEH CHJI TP IBUKEHUHU OpyCKa 110 HAKJIOHHOH IIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JBUKEHUS OpycKa 110 HAaKJIOHHOM MJIOCKOCTH Ha
3aJJaHHO€ PACCTOSIHUE OT €ro Macchl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B IPY)KHMHE U PE3UHOBOM oOpaslie,
OT ux Aedopmaliiu.

N3yueHne nBUKEHMSI CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepe3 JErkuil OI0K.

N3mepenne kodddunmenTa TpeHHs 1o BEIIMYUHE yrIIoBOro KodhduirenTa 3aBucuMocTh Frp(N).

UccnenoBanue nBuxkeHUs Opycka MO HAKIOHHOW MIIOCKOCTH C MEPEMEHHBIM Ko3(hduireHTom
TpEHUS.

W3ydeHue nBuKeHMs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocrymarenbHoe M BpalaTeslbHOE IBM)KEHHE TBEPAOTO Tea.
MoMeHT cuiibl OTHOCHTENBHO ocu BpamieHus. [lnedo cunbl. CnokeHue Cuil, NPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TskecTun Tena.

VYcnoBus paBHOBeCHs TBEPIOTO Tea.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHuyeckne ycTpoWCTBa M TEXHOJIOTMYECKHE MPOIECCHl: KPOHIITEWH, CTPOUTEIbHBIA KpaH,
penéTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunsl paBHOBecCHSL.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoHcTpynpoBanye KpOHIITEHHOB U PacU€T CUJI YIIPYTrOCTH.

N3yuenue ycTOMUMBOCTH TBEPAOTO TeEJIa, UMEIOIIErO IUIONIA/(b ONIOPHI.

Tema 4. 3akonsl coxpanenus 6 mexanuke.

NMnynbc MarepuanbHOM TOYKH, CHCTEMBI MaTepHalbHbIX ToYeK. LleHTp macc cucreMbl
MaTepuaibHbIX ToOUeK. Teopema o IBUKEHHH LIEHTpa Macc.

NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE nBMKEHUE.

MoMeHT umnysabca MaTepuanbHON TOUKH. [IpencraBiieHne o COXpaHEHUH MOMEHTA UMITYJIbCA B
LEHTPaIbHBIX MOJISIX.

PaGora cunpl Ha MajgoM M Ha KOHEYHOM MepemenieHuu. ['padudeckoe mpeacTaBieHue padoThl
CHJIBI.

MOIIHOCTH CHUIIBL.

Kunernueckas sHeprus MaTepuanbHO Toukd. Teopema 00 M3MEHEHUU KMHETUYECKON SHEPTUU
MaTepuaIbHON TOUKH.

[ToTreHumanpHbIe U HEMOTEHUUANBHBIE cHIIbl. [loTeHnnanbHas sueprus. [lorennnanbHas 3Heprus
yrnpyro  aeGopMHpOBaHHOW  MpyXuHbI. [loTeHImanpHas SHepruss Tena B OJHOPOJHOM
rpaBUTAMOHHOM ToJie. [loTeHnuanbHas SHeprus Teja B TPaBUTALIMOHHOM I0JI€ OJHOPOJIHOTO IIapa
(BHYTpH U BHe mapa). Bropas kocMuueckas CKOpoCTb. TpeTbsi KOCMUUYECKAst CKOPOCTb.



CBs3b pabOThl HENOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH PHEPruu CHCTEMBI Tel.
3aKOH COXpaHEHMs] MEXaHUYECKON SHEPTHH.

VYipyrue u Heylpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHymu Uil UMACaNbHOW JKHMAKOCTM Kak CIEJICTBUE 3aKOHA COXPAHEHUSA
MEXaHUYECKON YHEPTUN.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHE IPOLIECCHI: JBUKEHHE PAKET, BOJOMET, KOIED,
MPYKAHHBIA THCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

N3mepenne MOIHOCTH CUIIBL.

V3MeHeHne SHepTuu Tema P COBEPIICHUH PabOTHI.

B3anMHbIe mpeBpalleHnss KMHETHYECKOW M NOTEHIMAIBHOW JHEPrUMi NpU JCUCTBUU HA TENO
CWJIBI TSKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOJHOM Na/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3mepenue numnynbca Tena no TOpMO3HOMY ITYTH.

N3mepenue cuiibl TArM, CKOPOCTU MOJIENH AJIEKTPOMOOMIISI U MOIIIHOCTH CHJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJla ¢ UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUsI HMITYJIbCA MPH YIPYTOM B3aWUMOJICHCTBHH.

N3mepeHne KNHETUYECKOW SHEPTHUH Teja 10 TOPMO3HOMY IYTH.

CpaBHeHHE U3MEHEHUS MOTEHI[HAIBHOM 3HEPTrUH MPYKUHBI C pabOTON CHIIBI TPEHUSL.

Omnpenenenre pabOThl CHIIBI TPEHUS NPHU ABHKEHUU Tella 0 HAaKJIOHHOM TIIOCKOCTH.

Paszpnen 3. MoJiekyasipHas pU3MKAa 1 TEPMOAMHAMMKA.

Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOT Meopu.

OcHOBHBIE TIOJIOKEHUST MOJICKY I pHO-KHeTHUeckou Teopun (MKT), ux onsiTHOE 060CHOBaHUE.
Hudbdysus. BpoyHoBckoe nBmkeHHe. XapakTep IBWKCHHUS W B3aWMOJICHCTBHS YaCTHI[ BEIICCTBA.
Mopnenu cTpoeHus Ta30B, KHUIKOCTEH M TBEPIBIX TeNl M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE
3TUX MoJieseil. Macca u pa3mepbl Mosiekyn (atomoB). KonmmdectBo BemectBa. [loctosinnas ABoraapo.

TennoBoe paBHOBecue. TemmepaTrypa u criocoOsl €€ n3mepenus. [llkana temmneparyp Llenbcus.

Mogenp uaeanpHOro rasa B MOJEKYISIPHO-KUHETHYECKON TEOPHUM: YACTHUIBI ra3a JBHXKYTCS
Xa0THYECKH U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

l'azoBbie 3akoHBI. YpaBHeHne MeHeneeBa—Kiamneiipona. AOGcomroTHas Temmeparypa (mikaia
temreparyp KensBuna). 3akon [lanprona. W3omporeccsl B HAEaIbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. ['paduueckoe npeacTaBieHne H30IpoIeccoB: U30TEpMa, U30X0pa, n3o0apa.

CBsi3b MEXJy NaBJIICHHEM M CpPEJHEH KUHETHMYECKOW SHEPTrUel IOCTYNATEIbHOIO TEIJIOBOIO
JBUKEHHUSI MOJIEKYJ HJICAbHOrO ra3a (OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUYECKONW TeOpHUH
UJIeabHOTO Ta3a).

CBs13b aOCOJIFOTHOM TeMIEpaTypbl TEPMOJUHAMHYECKONW CHUCTEMBI CO CPEIHEH KUHETUYECKOU
SHEPrueu NoCTynaTreabHOro TEIIOBOTO ABUKEHUS €€ YaCTHII.

Texuuyeckune ycTpoWCTBa U TEXHOJOTHYECKHE IMPOIIECCH: TEPMOMETP, OApOMETp, MOTyUYCHHE
HaHOMAaTepHUasoB.

Hemoncmpauuu.

Mopenu IBUKEHHUS YaCTUL BELIECTBA.

Monens OpOYHOBCKOTO JIBUKEHHUSI.

Buneoposuk ¢ 3amichbio peaqbHOro OpOyHOBCKOTO JIBUKEHHUS.

Juddys3us sxuaxocreit.

Mogens onbita LlTepHa.

[IputskeHne MOJIEKyIL.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

HabGnronenue u ncciieoBaHue H30MpPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npaKkmuKym.

HccnenoBanue mpolrecca yCTaHOBJIGHUS TEIUIOBOTO PAaBHOBECHS IMPH TEIUIOOOMEHE MEXTY

ropsiue U XOJIOJIHOU BOJOH.



W3yueHne M30TEPMUYECKOTO Tporecca (PEeKOMEHIOBAHO  HCHOJb30BaHHWE  IU(PPOBOI
naboparopun).

N3ydenune n30Xo0pHOTO mpouecca.

W3yuenne n3obapHOro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckas (TJ]) cucrema. 3amaHue BHEIIHMX YCIOBHH ISl TEPMOJAMHAMHYECKOM
cucteMbl. BHemHue u BHYTpeHHUE mapameTpbl. llapameTpbl TepMOIMHAMUYECKOW CHUCTEMBI Kak
CpEIHME 3HAUYEHUS BEJIMYMH, ONHUCHIBAIOIINX €€ COCTOSHUE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHauano tepmoauHamuku. CamMONpou3BOJIbHAs pellakcalus TEepMOJMHAMHYECKON
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Monenb uaeanbHOro raa B TEpMOJAMHAMUKE — CHCTEMa YpaBHEHUM: ypaBHeHUE MeHpeneeBa—
Kitanelipona u Belpa’keHuE JUIsl BHYTPEHHEN SHEPTUU. Y CIIOBUS IPUMEHUMOCTH 3TOM MOJEIIN: HU3Kast
KOHIICHTPAIIUS YaCTHUII, BRICOKUE TeMIepaTypbl. BeipaxkeHue 111 BHyTpEeHHEN SHEPTUH OTHOATOMHOTO
UJIeaIbHOTO Ta3a.

KBa3ucratnueckre u HeCTaTUYECKUE TPOIIECCHI.

DOneMeHTapHas paboTa B TepMoauHamMuke. Brruuciaenue padoTel Mo rpaduky mpoiecca Ha pV-
yarpamme.

Temonepenaua kak crnocod W3MEHEHMs] BHYTPEHHEW SHEPruu TEPMOIMHAMUYECKON CHCTEMBI
6e3 coBepiieHus padboThl. KoHBeKIus, TEMIONPOBOIHOCTD, U3ITy4YEHHUE.

KonunuectBo temnotel. TemnoéMkocTh Tena. YenbHas W MOJSIpHas TEMJIOEMKOCTH BEILECTBA.
VYpaBHenue Maiiepa. YaenbHash TeIuioTa CropaHusi ToIuMBa. Pacu€r konuyecTBa TEIJIOTHI TPHU
tertonepenaye. [lonstue 06 aguadbarHOM mporiecce.

[lepBriif 3akoH TepMoauHamMuKku. BHyTpenHsis sHeprus. KonmuecTBo TemnoTsl W paboTa Kak
Mepbl I3MEHEHHS BHYTPEHHEH YHEPTUH TEPMOIMHAMUIECKON CHCTEMBI.

Bropoii 3akoH TepMOIMHAMUKU JUIsl PAaBHOBECHBIX IPOLIECCOB: 4epe3 3a/JaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJUHAMHYECKON CHUCTEMBl MPOXOIUT €AMHCTBEHHas anauabara. AOcooTHAs
TeMIeparypa.

Bropoil 3akoH TEepMOAWHAMMKN [JIs HEPAaBHOBECHBIX IIPOLIECCOB: HEBO3MOYKHO IE€penaTh
TEIUIOTY OT Oojiee XOJIOAHOTO Telna K Oojee Harpetomy 0e3 kommeHcanuu (Kiaysmyc).
HeobpaTumocTh IpupoIHBIX TPOIECCOB.

[Tpuniumne! geictBus TermnoBbix MamuH. KIT/I.

MakcumanibHoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTMYECKHE AaCIEKThl HCIIOJIb30BAHMUS TEIUIOBBIX JABUraTenei. TemioBoe 3arps3HeHue
OKPYXAaOILEN Cpebl.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IHPOLECCHl: XOJIOAWIbHUK, KOHAMIIMOHED,
IU3eIbHBIA U KapOIOpaTOpHBIN JBUTATeNH, MapoBas TypOuHa, MOJydYeHHEe CBEPXHU3KHUX TeMIlepaTyp,
YTWIM3aLUs  «TEIUIOBBIX» OTXOJOB €  MCIHOJIb30BAaHUEM  TEIUIOBOIO  HACOCA, YTHWIM3ALUA
OMOOPraHNYECKOT0 TOILIMBA JJISl BRIPAOOTKU «TEIJIOBOM» U AIEKTPOIHEPIHUH.

Hemoncmpauuu.

N3menenue temmnepatypsl pH aInadaTHYecKOM pacIIupEHUH.

Bosgymnoe oruuso.

CpaBHEHME YIENIbHBIX TEIUIOEMKOCTEMN BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue anmabaTHoro mpoiiecca.

KomneroTepHbie MOJI€IM TEMIIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

N3mepenue yaenbHOM TeII0OEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aauabaTHoOro nporecca.

N3yueHne B3aMMOCBA3M SHEPrUM MEKMOJIEKYJSIPHOIO B3aUMOJCHCTBUS M TEMIIEPATyphI
KUIEHUS KUIKOCTEH.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazoevie nepexoovl.



[TapooOpazoBanne u  KoHIeHcamnws. VcnmapeHue W KUINEHWE. YelbHas  TEIUioTa
napooOpa3oBaHUsL.

Haceimennsie 1 HeHachlllleHHbIE Mapbl. KaduecTBeHHass 3aBUCHUMOCTh IJIOTHOCTU M JaBJICHUS
HACBHIIIEHHOTO TMapa OT TeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMa HACHIILIEHHOTO Iapa.
3aBUCUMOCTb TEMIIEPATYPhl KUTICHUSI OT JaBJICHUS B KUIKOCTH.

Brnaxxnoctb Bo3myxa. AGCONTIOTHAS M OTHOCUTEIbHAS BIAKHOCTb.

Teépmoe Ttenmo. Kpucrammmueckue u amopdHbIe Teina. AHU30TPOINHUS CBOWCTB KPHCTAJIOB.
[1naBnenue u kpuctaumMzanus. Y aeinbHas TerioTa miasiaeHus. Cyoaumanus.

Hedopmarmu tBEpIOTO Tena. Pactsikenne u cxarue. Cnsur. Moayne FOnra. Ilpenen ynpyrux
nedopmarnuii.

TemoBoe pacmpeHre XUAKOCTEH W TBEPIABIX Tel, O0ObEMHOE W JUHEHHOE paCIIUpEHUE.
AHrapMOHHU3M TEIUIOBBIX KOJIEOAaHUM 4acTHUIl BELIECTBA KaK IPUYMHA TEIUIOBOTO pacIIMpeHus Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeoGpa3oBanue s3HEPTUH B (Pa30BBIX MEPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OaliaHca.

[ToBepxHocTHOe HatskeHue. KoadduumeHT mnoBepxHOCTHOro HaTspkeHus. KanumspHbie
siBIIeHUs. J[aBieHre Mo MCKpUBIEHHON MOBEPXHOCTHIO xkuakocti. opmymna Jlamaca.

TexHuueckue yCTpOHCTBAa M TEXHOJOTUYECKUE MPOIECCHI: KMJIKHE KpPUCTAJLIbl, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX apOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITEI ¢ MBUTHHBIMH TIIEHKAMH.

CmauuBanue.

Kanwnnsipueie siBneHust.

Moaeny HEHEIOTOHOBCKOU YKUIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

Buaer nedopmartuii.

Hab6nronenue mansix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEN UCTTAPEHUS )KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IJIaBJIEHUS JIbAA.

N3yueHue cBOWCTB HACBIIEHHBIX [1APOB.

N3mepenue abCOIOTHOM BIaXKHOCTU BO3/yXa U OLIEHKA MacChl apoB B IOMEIICHHH.

N3mepenue ko3pduiirienTa noOBEpXHOCTHOTO HATHKEHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBucuMocTu AeGopMaIui pe3nHOBOro 00pasiia OT MPHJIOKEHHOHN K HEMY CHJIBI.

Paznea 4. DuekTpoauHamMuka.

Tema 1. dnekmpuueckoe none.

DnekTpu3aius Tel U e€ NposBICHUS. DINEKTPUUECKUH 3apsa/l. J[Ba BUIa AIEKTPUUECKUX 3aPsI0B.
[IpoBOAHMKH, AUDIEKTPUKH M TMOJYNPOBOAHUKU. DJIEMEHTAPHBIM SJIEKTPUUYECKUN 3apsan. 3aKkoH
COXpaHEHUs MEKTPUUECKOTO0 3apsia.

B3aumoneiictue 3apsioB. Toueunsie 3apsaabl. 3akoH KynoHa.

Dnekrpuyeckoe nose. Ero neiictBue Ha 3IeKTPUYECKUE 3apsi/bl.

Hanpsokéanocts  snekTpudeckoro mossd.  [IpoOubiit  3apsa.  JluHum — Hanpsok€HHOCTH
EKTpUYECKOro 1nojst. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHUManbHOCTh AIEKTPOCTATUYECKOrO TMOJs. Pa3HOCTh MOTEHUMAJIOB M  HaNpsDKEHHE.
[loTeHumanpHas >Heprusi 3apsa B 3JIEKTpOCTaTHUECKOM ToJsie. [loTeHnuan 3aeKTpoCcTaTHYecKOoro
noys. CBs3b HANPSHKEHHOCTU TMOJIST M PA3HOCTU MOTEHLMAJIOB JUISl 3JIEKTPOCTATUYECKOro MOJis (Kak
OJIHOPOJHOTO, TaK U HEOTHOPOJHOTO).

[IpuHUUN Cyneprno3uIuu 3IEKTPUIECKUX MTOIEH.



[Tone Ttoueunoro 3apsima. Ilome paBHOMepHO 3apspbkeHHOU cdeprl. Ilome paBHOMEpPHO
3apsLKEHHOro Mo 00bEMyY mapa. [losie paBHOMEpHO 3apsKeHHOM OECKOHEYHOM MmiiockocTh. KapTuubl
JINHUM HaNpsKEHHOCTH ATUX MOJIEW M SKBUINIOTEHUMAJIBHBIX TIOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apPsi/IOB.

JIMDIIEKTPUKH B 3JIEKTPOCTATHUECKOM M0JI€. JuanexTpuieckass MpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. DnekTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.

[TapannensHoe coenuHeHne KoHaeHcaTopoB. [locnenoBarenbHoe coeIMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKeHHOTO KOHJIEHCATOPA.

JIBr>KeHME 3apsiKEHHON YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckne YCTPOMCTBA M TEXHOJOTHYECKHE IMPOIECChI: AIEKTPOCKOM, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allWTa, 3a3eMJICHUE 3JICKTPONPHOOPOB, KOHIECHCATOPHI, reHepartop Ban e
I'paada.

Jemoncmpayuu.

YCTpOUCTBO U MPUHIMUIT JEHUCTBUSA dIEKTPOMETPA.

DNEKTPUUYECKOE T0JIE 3aPSDKEHHBIX IIIAPUKOB.

DIEeKTPUYECKOE T0JI€ IBYX 3apSKEHHBIX TUIACTHH.

Mogens snekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHMKH B IIEKTPUYECKOM TOJIE.

DneKTpocTaTUYEeCKas 3alluTa.

YCTpoHCTBO U ACMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTD JJIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa OT TUIOMIAAM TIJIACTHH, PACCTOSHUS
MEXy HUIMH B TUAJIEKTPUICCKON TIPOHUIIAEMOCTH.

DHEeprus AMEKTPUIECKOTO TOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsiika ¥ pa3psijika KOHIEHCATOPA Yepe3 Pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuKxym.

OreHka CHJI B3auMOCHCTBUS 3apsXKEHHBIX TEJI.

Habmionenue mnpeBpalieHus SHEPruM 3apsHKEHHOTO KOHJEHCATopa B SHEPTUI0 U3IYYEHHS
CBETOHMO/1a.

N3ydenune nmpoTekaHus TOKa B LEMH, COJEPKaAIIEH KOHICHCATOP.

Pacnipenienienne pasHOCTH MOTEHIMANOB (HAMpPsDKEHUS) MPU MOCIEAOBATEIHHOM COECTUHEHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHACHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuydeckKuii mox.

Cuna Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUsI OCTOSIHHOTO 3JIEKTpUYecKoro Toka. Mcrounuku toka. Hampsixenue
UuDJIC E.

3akoH OMa 15 ydyacTKa LernH.

DIEeKTPUYECKOE COMPOTUBIICHHE. 3aBUCUMOCTh CONPOTHBJIEHUS OJAHOPOJHOIO MPOBOJAHHUKA OT
€ro JUIMHBI U IJIOLIAU ONEPEYHOr0 CEYCHHUS. Y IEJIbHOE CONPOTUBICHUE BEIIECTBA.

[locnenoBarenbHOe, NapayIeNbHOE, CMEUIAHHOE  COEAMHEHUWE NPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uenei. [Ipasuna Kupxroda.

PaGora sanexrpuyeckoro toka. 3akoH Jxoyna—Jlenma.

MouHOCTh 3EKTPUYECKOTO TOKA. TernnoBast MOUTHOCTb, BbIAEIsIEMAs HA PE3UCTOPE.

O/1C u BHYTpEeHHEE CONMpPOTHUBICHHE HCTOYHHMKA TOKA. 3akOoH OMa Jyis MOJHOW (3aMKHYTOI)
ANEKTPUYECKOM 1enu. MOIHOCTh UCTOYHUKA TOKa. KopoTKoe 3aMbIkaHue.

KonneHcarop B 1ienu NOCTOSIHHOTO TOKa.

TexHnueckne ycTpOHCTBA M TEXHOJOTMYECKUE MPOIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTaT,
CYETUUK DIIEKTPUYECKOU JHEPTUM.

Jemoncmpayuu.

N3mepenune cuibl TOKa U HAPSHKEHUS.

HccnenoBanue 3aBUCHMOCTH CUJTBI TOKA OT HAINPSDKEHUS 711 PE3UCTOPA, JaMIlbl HAaKaJTMBAHUS U
CBETOMO/1a.

3aBUCUMOCTb  CONPOTUBIICHUS] LWJIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI, IUIOIIAJIX
MOIMEPEYHOI0 CEUEHHUS U MaTepuana.



HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA OT COIPOTHUBIIEHUS IIPU ITOCTOSIHHOM HAIIPSKEHUU.

[Ipsmoe wusmepenne DJIC. KopoTkoe 3aMbplkaHUE TIajlbBAHWUYECKOTO JJIEMEHTAa W OLICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.

Crnioco0bl coenMHeHHsI UCTOYHUKOB Toka, DJ{C Garapeii.

HccnenoBanue pa3HOCTH NOTEHLIUAIOB MEXKIY MOJIOCAMU HCTOYHHMKA TOKa OT CHJIBI TOKa B
LENH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

HccnenoBanue cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOTro CONPOTUBICHUS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepMmeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd OJIC raabBaHMYECKOrO 3JEMEHTA OT BPEMEHHU IPU KOPOTKOM
3aMBbIKaHUH.

HccnenoBanue pazHOCTH MOTEHIUAIOB MEXIY MOJIOCAMU HCTOYHHMKA TOKa OT CHJIBI TOKa B
LeMH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MPOBOJUMOCTb Pa3IMYHBIX BEUIECTB. ODJIEKTPOHHAS MPOBOJUMOCTb TBEPABIX
METaJJIOB. 3aBUCUMOCTb COMPOTUBIIEHUS METAIIJIOB OT TeMIieparypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHAs U MPUMECHas! MPOBOIUMOCTD MOIYIPOBOAHUKOB. CBOMCTBA p—
n-nepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B AJEKTPOIUTAX. DIEKTPOITUTUUYECKAS TUCCOIUALIMS. DIEKTPOIIN3. 3aKOHBI
@apanes U1 JJIEKTPOIU3A.

OnekTpuyecknid TOK B rasax. CaMOCTOSITENbHBIA M HECAMOCTOATENBHBIN pa3psan. Paznuunble
THUIIBI CAMOCTOSITEBLHOTO pazpsaa. Monnus. [1nazma.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NMPUMEHEHHE: Ta30pa3psaHble JIAMIIbI, IEKTPOHHO-
aydyeBasi TpyOKa, TIOJYIPOBOJHUKOBBIE MPUOOPHI: [HOJA, TPAH3UCTOP, (OTOAMOI, CBETOJUOL,
rajibBaHuka, pahuHUPOBAHUE ME/IH, BHIIJIAaBKA aJTIOMUHUS, 3JIEKTPOHHAS MUKPOCKOIHSI.
Hemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHNS METAJJIOB OT TEMITEPATYpHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbI eKTposnu3a Papazes.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXaA.

CpaBHEHME IPOBOJUMOCTH METAJLIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSS TPOBOAUMOCTD AUO/IA.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Habmonenue snextpoiunsa.

N3mepenue 3apsiga 0THOBaJIEHTHOIO UOHA.

HccnepoBanue 3aBUCMMOCTH COITPOTHUBIIEHHS TEPMOPEZUCTOPA OT TEMIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU IUOJA.

Du3uvecKknii MPaAKTUKYM

CriocoObl m3MepeHus: (U3NYECKUX BEIMYMH C HCIOJIb30BAHHEM aHAJIOTOBBIX U IU(POBBIX
MU3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCHUTEJIbHbBIE
MOTPEUTHOCTH U3MEpEeHUH Gpu3nueckux BenuyuH. OeHKa rpaHul] MOrPeuIHOCTEH.

[IpoBenieHnE KOCBEHHBIX W3MEPEHMH, HCCIEIOBAHMUN 3aBHUCUMOCTEH (U3NYECKUX BEIUYHMH,
IpOBEpKa MpPEe/UIOKEHHBIX TunoTe3 (BbIOOp M3 pabOT, OMHMCAHHBIX B TEMAaTHUYECKHX pazJenax
«Y4eHNYeCKUH SKCTIEPUMEHT, J1JaO0PaTOPHbIE pabOThI, TPAKTUKYM).

MexnpeamerHbie CBA3U

Wzyuenne kypca ¢u3uku yriayonéHHoro ypoBHs B 10 kiacce ocymecTBIsieTcs € y4ETOM
coJiepKaTelbHbIX MEKIIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMUHU, reorpaduu U
TEXHOJIOT M.



MexnpeamMeTHble TMOHSATHS, CBSI3AHHBIE C HM3YYEHHEM METOJ0B HAYYHOIO TO3HAHMS:
SBJICHWE, Hay4yHbId (akT, TUNore3a, Qu3Mdeckas BeIUMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
SKCIIEPUMEHT, MOJICIMPOBAaHUE, MOJENb, U3MEpPEHHUE, IMOTPEIIHOCTH H3MEPEHUH, W3MEpPUTEIbHbIE
npubopsl, nudposas sadoparopusi.

Mamemamuka: penieHne cucTeMbl ypaBHeHui. Jlunelinas QyHkus, napadosna, runepbona, ux
rpadukn u cBoiicTBa. TpuroHoMmerpuueckue (YHKIUU: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHYECKOE TOXKICCTBO. BEKTOPHI M UX MPOCKIUUA HA OCH KOOPAMHAT, CIOKECHHE
BEKTOPOB.

Buonozus: Mexannueckoe JBIKCHUE B )KUBOU MPUPoAe, TUPy3Hsi, 0CMOC, TETUIOOOMEH JKHBBIX
OpPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXKAIOUIEeH Cpellbl, YTHIN3aIus OMOOPTraHuYeCKOro TOIUIUBA
JUTS BBIPAOOTKH «TEILIOBOM» U AJIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSDKCHUE U KAIMMJUISPHBIC SIBIICHUS
B MPUPOJIC, MICKTPUUECKHE SIBJICHUS B dKUBOU MPUPO/IE.

Xumusa: IMCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHWE AaTOMOB M MOJEKYJ, MOJb BEIIECTBA,
MOJISIpHas Macca, MOJydeHHE HaHOMATEepUajoB, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, >KUIKOCTEH M
ra3oB, XUIKHE KPUCTAIIbI, SJIEKTPUUYECKUE CBOMCTBA METAIIOB, JIEKTPOIUTHYECKAS JUCCOIUAINS,
rajbBaHUKa, dJIEKTPOHHAS MUKPOCKOTIHSL.

T'eocpagpua: BnaxXxHOCTh BO3/1yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE IBMKEHUW C HCIOJIB30BAHUEM MEXAaHU3MOB, Y4YET CyXOro W
KUJKOTO TPEHUS B TEXHUKE, CTATMUECKHE KOHCTPYKIHMH (KPOHIITEHH, perérdarbie KOHCTPYKIIUH),
WCIIOJIb30BAHNE 3aKOHOB COXPAaHEHUS MEXaHUKH B TEXHHUKE (THPOCKOII, BOJOMET U APYrue), ABUTATEIb
BHYTPEHHETO CrOpaHus, mapoBas TypOWHA, OBITOBOM XOJIOJWIBHHUK, KOHAMIIMOHED, TEXHOJOTHH
MOJYyYeHUS] COBPEMEHHBIX MAaTE€puajoB, B TOM YHCJIE€ HAaHOMATEPHUAJIOB, W HAHOTEXHOJIOTHH,
JNEKTPOCTATUUECKAsl ~ 3allUTa,  3a3€MJICHHE  DJIEKTPONPHOOPOB,  Ta30pa3psAHBIC  JIAMIIBI,
MOJTYITPOBOTHUKOBBIE MPUOOPHI, TaThbBAHUKA.

11 kaace

Pasznea 4. DuekTpoauHamMuka.

Tema 4. Maznummnoe none.

B3anMopelicTBre NOCTOSSHHBIX MarHUTOB M MPOBOJHUKOB ¢ TOKOM. MarnutHoe nojue. Bekrop
MarHUTHOM MHAYKUUH. [[puHIKI Cyneprno3uilny MarHUTHEIX MoJiel. JIMHUY MarHUTHOM MHTYKIIUH.

MaruuTtHoe 1noJie TpOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOJHHUKA, KaTYIIKU U KPYrOBOTO BUTKA).
OnbIT DpcTena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna Jlopenua, e€ HampaBlieHHEe U MOIYJb. [[BrKeHHE 3apsKEHHOW YacTUIBI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cuisl Jlopenna.

MarnutHoe noJje B BeuiecTBe. eppoMarHeTuky, napa- u AMaMarHeTHKH.

Texuuueckue ycTpoilcTBa U TEXHOJOTUYECKUE MPOLIECCHI: TPUMEHEHHE MOCTOSIHHBIX MarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, DJIEKTPOJABUTATENh SKOOM, YCKOPUTEIH 3JIEMEHTapHBIX
YaCTHIL.

Jemoncmpayuu.

Kaptuna nuHUI MHIyKIMM MarHUTHOTO TOJSL TOJOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToB.

Kaptuna nuHuli MarHUTHOW WHAYKUWU TOJIA JUIMHHOTO MPSIMOTO NMPOBOJHUKA U 3aMKHYTOIO
KOJIBIIEBOTO MTPOBOTHUKA, KATYIIKU C TOKOM.

BsaumoneiicTBue 1ByX MPOBOJTHUKOB C TOKOM.

Cuia Amrepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJIUTA.

Habmronenue ABMKEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEHCTBUS 2MEKTPOU3MEPUTENBHOTO TPUOOPa MATHUTOIIEKTPUUECKON CHCTEMBI.
Yuenuueckuit skcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

HccnegoBanue MarHUTHOTO MOJIst HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTUKOB.

UccnenoBanue AeiicTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cunbl Amnepa.

N3yuenue 3aBUCUMOCTH CHIIbI AMIIepa OT CUJIBI TOKA.



Ornpenenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKyuUs.

SBnenue oanekrpomMarHuTHOM wuHAyKuMu. Ilotok Bekropa MarHuTHOM uHAykuuu. IJC
UHIYKLIHU. 3aKOH 3JIeKTpoMarHUTHOM uHaykiuu Papanes. BuxpeBoe anexkrpuyeckoe nosie. Toku
dyxo.

O/J1C unayKIUKU B TPOBOJHUKE, TBUKYIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuiio Jlenna.

NunyktuBHocth. Karymka WHAYKTMBHOCTH B LI€MA  IIOCTOSHHOTO TOKa. SIBleHue
camouHaykiuu. 3J1C caMOMHTyKITUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckre yCTPOMCTBA U TEXHOJOTMYECKHUE MPOLECCHI: WHIYKIIMOHHAS TI€4b, COJICHOW],
3alMUTa OT JIEKTPU3AIUH TEJ MPU ABMKECHUU B MAarHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.

HalGnronenue siBneHust 2eKTPOMAarHUTHON WHYKITUH.

Uccnenosanue 3apucumoct I1C HHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TMOTOKA.

[IpaBuiio Jlenna.

[Tagenne MmaruuTa B aJJlOMUHUEBOM (MeHOM) TpyOe.

SIBrieHNE CAaMOVHIYKIINH.

Uccnenosanue 3aBucumocty J{C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA B LIETIH.
Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

UccnenoBanue sIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Ornpenenenre WHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJISL.

UccnenoBanue siBIEHUS CaMOWHTYKITHH.

COopka MoIeTH AIEKTPOMArHUTHOTO Te€HEPaTopa.

Pasznea S. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

lNapmonnueckne kosebanus. KuHemarnueckoe W JTUHAMHYECKOE OIMMCAHHME. DHEPreTUYeCKoe
omnHcaHue (3aKOH COXpAaHEHUS MEXaHMYeCKOM »sHepruu). BbIBOA AMHAMUYECKOTO OMHMCAHUS
rapMOHUYECKHUX KOJI€OaHHI U3 UX SHEPTETUYECKOTO0 U KHHEMAaTUYECKOTO OMUCAHMS.

Ammmutyna u (daza konebaHui. CBs3b aMIUTUTYIbI KOJCOAHWH WCXOMHOW BEJIMYMHBI C
aMIUIUTYy1aMU KoJieOaHui e€ CKOPOCTU M YCKOPEHHUSI.

Ilepuon u uactora kosneOGanuil. Ilepuon ManbIX CBOOOTHBIX KOJIEOAHHM MaTeMaTHYECKOTO
MasTHUKa. [leproa cBOOOIHBIX KOJEOaHU MPY)KMHHOTO MasiTHUKA.

[Tonsitne o 3aryxaromux KkojieOaHusix. Boinyxiennole kosiebanus. Pesonanc. Pe3onancHas
KpuBasi. BiusHue 3aTyxaHus Ha BUJT PE30HAHCHOM KPUBOW. ABTOKOJICOAHHsI.

TexHuueckre yCTpOICTBA W TEXHOJIOTMYECKHE MPOLECChl: METPOHOM, 4Yachl, Kauelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K01e0aTeIbHOTO JBUKCHHUSI.

Habmronenue He3aBUCHMOCTH MEpHOJIa MaJIbIX KOJICOAHU Ipy3a HA HUTU OT aMIUTUTY/IBI.

HccnenoBanue 3aryxarouux Kosie0aHH M 3aBHCHUMOCTH TEpHoJa CBOOOJHBIX KOJIEOaHHWH OT
CONIPOTHUBIICHHUSL.

HccnenoBanme konebaHuid Trpy3a Ha MACCHBHOM TMpYXHHE C 1elbl0  (HOpPMHUPOBAHUS
Mpe/ICTaBICHU 00 UealbHON MOJIENN MTPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHHsI SHEPTUU IpU KoJIeOaHUIX Ipy3a Ha MPYKHUHE.

HccnenoBanue BBIHYKICHHBIX KOJEOAHUN.

Habmonenue pesonanca.

Yuenuueckuii skcnepumenm, nadbopamopmuvie pabomot, npaKmuKym.

N3mepenue neproaa cBOOOAHBIX KOJIEOaHUNH HUTSIHOTO U IPY>KUHHOTO MasiTHUKOB.

N3ydeHne 3aKOHOB ABMKEHHUS Tela B X0/ KoJIeOaHU Ha yIIPYTroM IO/IBEce.

N3yuenue ABUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MasTHUKE.



HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOAHMIA.

HccnenoBanme BEIHYKJICHHBIX KOJICOaHUIA.

Tema 2. dnekmpomaznummusle Ko1edanus.

Konebarenpupiii  kOHTYp. CBOOOJHBIE 3JCKTPOMArHWTHBIE KOJEOAHWS B  HJICATHHOM
KonebarenpbHOM KoHType. Dopmyna Tomcona. CBs3p aMIUIMTYABl 3apsga KOHJEHcCAaTopa C
aMIUTUTYAOM CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATLHOM KOJie0aTeIbHOM KOHTYpE.

3aryxarollue NEeKTPOMarHuTHbIe KosieOaHusl. BeIHYXIEHHbIE 2JIEKTPOMAarHuTHbIE KOJIeOaHusl.

[IepemeHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JIEHUCTBYIOLIEE 3HAYCHUE
CHJIBI TOKA W HAMPSDKEHUS MPH Pa3InIHON PopMe 3aBUCHMOCTH MTEPEMEHHOT0 TOKa OT BPEMEHHU.

CunycougaJIbHBIA TEPEMEHHBI TOK. Pe3ucTtop, KOHACHCATOp W KaTyIIKa WHIYKTUBHOCTU B
L[ENU CUHYCOMJIAIbHOTO IEPEMEHHOTO TOKa. Pe3oHaHC TokoB. Pe3oHaHc HanpsKeHUH.

Wneaneupiii  Tpancopmarop. IlpomsBoacTBo, mnepepaya U HOTPEOJIEHUE AIEKTPUUYECKOU
SHEpruu.

DKOJIOTUYECKHE PUCKU TpU MPOU3BOJACTBE AJeKTpodHepruu. KynbTypa wHcnoiab30BaHUSA
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckue yCTpOHCTBAa M TEXHOJOTHYECKHE IMPOLIECCHI: AJIEKTPUUYECKUN 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMArHUTHbIE KOJIEOaHNUS.

3aBUCUMOCTb YaCTOTHI CBOOOHBIX KOJI€OaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OciumiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

I'enepaTop He3aTyXaroMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuM.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BriHyX/1IeHHBIE CHHYCOUTATbHBIC KOJICOAHMS.

Pe3ucrop, karymka HHIYKTUBHOCTH U KOHJIEHCATOP B IIEMH [IEPEMEHHOTO TOKa.

Pe3onanc mnpu mocienoBaTeIbHOM COEIMHEHUHM PpEe3UCTOpa, KaTylIKd WHAYKTUBHOCTU U
KOHJICHCATOpA.

YCTpoiCTBO M MPUHIIUIT AEHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuKym.

Nzyuenune Tpanchopmatopa.

HccnenoBanue mnepeMEHHOTO TOKa Yepe3 IMOCIENOBATeNbHO COSAUHEHHBIE KOHACHCATOD,
KaTYILIKY U PE3UCTOP.

Habmronenue >nekTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B IIEMH [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHumHbsle 60IHbL.

MexaHnyeckue BOJHBI, YCIOBUS UX pacripocTtpaHeHus. [lomepeunble U NpoAoibHbIE BOJHBIL.
[lepuon, ckopocTh pacrnpocTpaHeHHs] U AJuHA BOJHBL. CBONCTBA MEXaHMUYECKHUX BOJIH: OTPAKEHUE,
npenomiieHue, HHTephepeHns U AUPpakius.

3Byk. CkopocThb 3ByKa. ' poMKocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[IymoBOe€ 3arpsi3HEHHE OKPYKAIOIIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJOBHS U3JIY4€HHS ODIIEKTPOMArHUTHBIX BOJIH. B3aumnHas
OpHUEHTAIIHS BEKTOPOB B 3JIEKTPOMArHUTHOM BOJTHE.

CBoiicTBa >IEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, TOspu3alius, nHTepdepeHIus
U AuQpaKius.

[Ikana smeKTpoMarHUTHBIX BOJIH. [IpMeHeHne AIeKTpOMarHuTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHUHMIIBI painOCBS3U U TeNeBUACHU. Paaronokamusi.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPY/KAIOLIEH CPEIbI.

TexHnueckre ycTpoucTBa U MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJbHbIE MHCTPYMEHTHI, pajaap,
paauonpuéMHUK, TeNEeBU30D, aHTeHHa, TenedoH, CBU-nieus, ynbTpa3BykoBas TMarHOCTUKA B TEXHUKE
Y MEJIULIMHE.

Jemoncmpayuu.
OO6pazoBaHue U pacpPOCTPAHEHUE TIOMIEPEUHBIX U MPOJIOTHHBIX BOJH.



KonebGuromnieecs: Teo Kak MCTOYHHK 3BYKA.

3aBHCHUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHHIA.

HaGnronenue oTpakeHus ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiimi MEXaHHIeCKUX BOJTH.

AKyCTUYECKHI pEe30HaHC.

CpoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHUE.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHHE, MOJIpU3aLus,
madpaxys, nHTEpdEpeHIHs.

OOHapyxeHue HHPPAKPACHOTO U YIBTPAPHOIECTOBOTO U3TYICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yueHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmucka.

[IpsamonuHeliHOEe pacnpocTpaHeHue cBeTa B oxHopoaHou cpeae. Jlyu cBera. Toueunslid
HCTOYHHUK CBETA.

OtpaxxeHue cBeta. 3akOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHnid B TIIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomiienne cBera. 3akOHBI TPEIOMJICHHUS CBETa. AOCOJIIOTHBIM TMOKA3aTeNlb MPEIOMIICHUS.
OTHOcUTeNbHBIN MTOKa3aTeb mpenomiieHus. [IoCTOSHCTBO YacTOTh CBETA U COOTHOIIEHUE JUTMH BOJIH
MIPH Mepexoe MOHOXPOMATHUECKOI0 CBETa Uepe3 rpaHuIly pasjiena IByX ONTHUECKUX CPEI.

Xon mydeii B npusme. Jucnepcus csera. CioxHbIN cocTaB Oenoro ceeta. L{Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIN yroi MoJIHOro BHYTPEHHETO OTPaXkeH Usl.

Cobuparonie U paccenBaronue JuH3bl. ToHkas nuH3a. DOKYyCHOE PacCTOSIHME M ONTHYECKas
CHJIa TOHKOW JHH3bl. 3aBUCUMOCTb (POKYCHOTO PACCTOSIHHS TOHKOW CQepudyecKol JIHH3BI OT €€
F€OMETPHUH U OTHOCUTENILHOTO MOKAa3aTessl MPEeTOMIICHUS.

dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, TaBAEMOE JTMH30M.

Xon ny4a, TpOIUICANIEr0 JUH3Y MOJ MPOW3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKOW OCH.
[TocTpoenue HN300paKeHUI TOYKH u OTpe3Ka IPSAMOiA B coOuparomux
Y PaCCEUBAOIINX JIMH3AX U UX CUCTEMAX.

OnTtuueckue nmpubopkl. Pazpemaromias cnocoOHOCTh. [71a3 Kak onTHYECKast CHCTEMa.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. MHTepdepenuus csera. KorepeHTHbIE HCTOUHUKH. Y CIOBHS HAOMIOJICHUS
MaKCUMYMOB U MHHHMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT ABYX KOT€PEHTHBIX HCTOYHHUKOB.
[Ipumeps! Knaccuyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHnHas pemérka. YclIoBUE HaONIOIEHUS TIaBHBIX MaKCHMYMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoicTBa U TEXHOJOTHYECKHE MPOLECCHl: OUKH, JIyIa, epucKkon, ¢poroamnmnapar,
MUKPOCKOTI, MPOEKIIMOHHBII anmapar, MPOCBETICHUE ONTHUKH, BOJOKOHHAS ONTHKA, AU(PpPaKIIMOHHASL
peuéTKa.

Hemoncmpauuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npenoMiieHus CBETa.

Habmtonenue nomHoro BHYTpEHHETO OTpakeHus. MoJienb CBeTOBOIA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB YEpE3 IUNIOCKONAPAIUIEIBHYIO IIJIACTUHY U IPU3MY.

HccnenoBanue cBOCTB M300paKeHU B JIMH3AX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habmronenue naTepdepeHnnu ceera.

HaOmroienne 11BETOB TOHKUX ILUIEHOK.

HaGnronenue nudpakuuu ceera.

N3yuenne qudpakimoOHHON peIETKH.

HaGnronenue nuppakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcun cBeta.



Habnronenue mossipu3aiy cBeTa.

[IpumeHeHue noyIspouI0B s U3yUEHHSI MEXaHUUECKUX HalpsKEHUI.
Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

N3mepenue nokaszaTesis NpeJoOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSHHS OT BEUIECTBA (Ha MPUMEPE JKUIKUX JINH3).

N3mepenne GOKyCHOTO pacCTOSTHHS PACCEUBAIOIINX JIMH3.

[Tonyuenue n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeeCKONUYECKUX CUCTEM.

Habnronenune nudpakunu, nHTEpPEPEHIINN U MOJSPU3ALIU CBETA.

W3ydeHue nossipusanuu cBeTa, OTpaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenue nnTepdepeHInm J1a3epHOro U3JIy4YeHUs Ha JIBYX LIEJsX.

HaGmonenue nucnepcum.

HaGnronenue u uccienoBanre 1UPppakimOHHOTO CIIEKTpA.

N3mepenne miMHbI CBETOBOM BOJIHBI.

[Tonyuenue cniekTpa U3Ty4eHHUs] CBETOIMO/1a IPU TOMOIIH TU(GPAKIITOHHOMN PEIETKH.

Pa3nes 6. OcHOBBI cCIeMAJILHOM TEOPHH OTHOCUTEIbHOCTH.

['panuubl MPUMEHMMOCTH KJIACCMYECKOW MexaHuku. [locTymarsl crnenuanbHOW —TEopuu
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM nHTEpBal. [IpeoOpa3oBanus Jlopenma. YcaoBue MPUYHMHHOCTH.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHH U COKPALIEHHUE JITUHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTUIIBI.

CBs13b MacChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHIIbI. DHEPIUs OKOSI.

Texnuueckre ycTpoiicTBa M TEXHOJIOTMYECKUME TMPOIECCHI: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHII.

Y4eHnuyecKui IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenrve HMIyJIbCa W SHEPTUU PEIATUBUCTCKUX dYacTHl (o ¢oTorpadusM TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKyasapHo-6071H080u 0yaiu3m.

PaBHOBecHOE TeruIOBOE M3NTydeHHE (M3TydeHHE aOCOJIOTHO YEPHOTO Teia). 3aKOH CMEIICHHS
Buna. ['nnote3a [1Imanka o kBaHTax.

®DOoTOHBI. DHEPTHS U UMITYJIbC (POTOHA.

dotordpdexr. OnbiTer A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHHE DUHINTEHHA IS
dbotorddekra. «KpacHas rpanumay Gororddekra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJCHHE CBETa Ha a0COJIIOTHO IMOTJIOMIAIOUIYI0O U aOCOJIOTHO
oTpakaroIyto moBepxHocts). OnbiTel [1. H. JleGenena.

BosHoBbIe cBoiicTBa yactuil. Bonnsl ne bpoits. Jlnuna BonHb! ae bpoiins u pasmepsr obnactu
JIOKaNM3aluK ABMKYIencs JacTulpl. KopyckynsipHO-BOIHOBOM ayanu3Mm. [{udpakius 31eKTpoHOB
Ha KpUCTaJlIax.

Crnennduka usmepenuii B Mukpomupe. CooTHoIeHUs HeonpeaenéHHocrel I elizenoepra.

Texnuyeckre yCTpONHCTBA M TEXHOJOTHYECKHE TMPOIECCH: CHEKTPOMETP, (HOTOAIEMEHT,
($hoTOIaTUMK, TYHHEIBHBIA MUKPOCKOII, COTHEUHAs OaTtapesi, CBETOIHOI.

Hemoncmpauuu.

D013 PeKT Ha YCTAaHOBKE C IMHKOBOI MIIACTHHOM.

HccnenoBanue 3ak0HOB BHeENIHETO (oTo3ddekra.

HccnenoBanue 3aBUCUMMOCTH CONPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBEIEHHOCTH.

Ceeroauos.

Conneunas Gatapest.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomul, npaKkmuKym.

HccnenoBanue potopesucropa.

N3mepenune noctossHHOM Ilnanka Ha ocHOBE HcciienoBaHus GoTorddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMOM OT HAIIPSIKEHHUS.

Tema 2. @usuka amoma.



OnBITHI 1O UCCIIEAOBAHMIO CTPOCHUs aToMa. [Tmanerapuas moaens atoma Pesepdopra.

[Toctynarer bopa. U3znyyenne u moromenne (OTOHOB MPH MEPEX0Jie aTOMa C OJTHOTO YPOBHS
SHEPIruM Ha IpYyroiu.

Bunel criektpoB. CekTp ypoBHEH 3HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE U BBIHYXACHHOE H3IydeHue ceera. Jlazep.

TexHuueckue  yCTpOMCTBA M TEXHOJIOTMYECKHME  IIPOLIECCHI:  CIEKTPAIBHBIA  aHAIW3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jemoncmpayuu.

Monens onbita Pesepdopra.

Habnronenue muHeHYaThIX CIEKTPOB.

YCTpOUCTBO U 1EHCTBHE CUETUYMKA NOHUZUPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJIHBI JIA3€PHOTO U3IY4EHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomel, npakmuxym.

HaGnronenue nuHeiyaToro crexrpa.

HccnepoBanue CIEKTpa pa3peKEHHOTO aTOMapHOro BOJOPOJAa W H3MEPEHHE IOCTOSHHOU
PunGepra.

Tema 3. Quzuxa amomHo20 A0pa u INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa ['eitzenOepra—MBanenko. 3apsin siapa. MaccoBoe duciIo siapa.
H3oTomsl.

PannoakTtuBHOCTh. Anb(da-pacnan. OJEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacman. [‘amma-
W3JIy4CHHE.

3aKkOH paJMOAaKTUBHOrO pacnajga. PamuoakTuBHbIE H30TONBI B mpupoae. (CBolicTBa
MOHU3HUPYIOIIETO U3TydeHus. BiausHue paInoakTUBHOCTH Ha JKUBBIE OpraHu3Mbl. EcTecTBeHHBIN (HOH
n3nydenus. Jlozumerpusi.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. Jledekt maccsl sipa.

Anepurie peakuuu. [enenue m cunte3 saep. Anepusie peaktopbl. [IpoGnembr ympapisieMoro
TEPMOSIEPHOTO CUHTE3a. JDKOJIOTUYECKUE aCIIEKThI PA3BUTHS SACPHON SHEPIrEeTHUKH.

MeToapsl perucTpanyy U UCCIEN0BAHUS JIEMEHTAPHBIX YaCTHII.

OyHAaMEHTAJIbHBIE B3auMOJICHCTBUS. bapuoHbl, Me30HBI MW JenToHbl. l[IpeacraBieHue o
CrangaptHoit Moaenu. KBapk-riit0oHHas MOAEIb aIPOHOB.

®wusuka 3a npenenamu CtanaapTHO Moienu. TéMHas Matepust U TEMHas SHEPTHUsl.

EnuncTBO (hmzmueckoit kKapTHHBI MHUpA.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JI03UMETp, Kamepa BuibcoHa,
SIEPHBIN PEAKTOP, TEPMOSICPHBIN peakTop, aToMHasi 60MOa, MarHUTHO-PE30HAHCHAsE TOMOTpadusi.
Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue TpekoB YacTil (110 TOTOBBIM (GoTorpadusim).

HccnenoBanue paguoakTUBHOTO (hOHA C UCIIOJIb30BAHUEM JIO3UMETpa.

N3yuenue normnoiieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. JiieMeHTBI AaCTPOHOMHUM U aCTPOPUUKH.

Otanbl pa3BUTUA acTpoHOMUHU. lIpuknanHoe M MHPOBO33PEHUECKOE 3HAUYEHUE ACTPOHOMUHU.
[TpuMeHUMOCTh 3aKOHOB (PU3UKHU I 00BSICHEHUS MPUPOIBI KOCMUYECKUX 0OBEKTOB.

Meroasl  acTpOHOMHUYECKHX  HccienoBaHuil. COBpEeMEHHbIE  ONTHYECKUE  TEJIECKOIbI,
PaZMOTENECKOIIbl, BHEATMOC(EpHAs: aCTPOHOMHUS.

Bun 3B€3anoro He6a. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABHKECHUE.

Conneynas cucrema.

Connue. ConHeunast akTuBHOCTb. Microunnk sHeprun CosHIa U 3BE3.

3BE3/1bl, X OCHOBHBIE XAPAKTEPUCTUKHU. J(Marpamma «CHEKTpajJbHBIA KJIacC — CBETUMOCTBY.
3BE3/1bl TJIABHOM MOCIENOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JJisi 3BE3] TJIaBHOM
IIOCJIEOBATENbHOCTU.  BHyTpeHHee  cTpoeHue  3BE34.  CoBpeMEHHbIE  NPEACTABICHUSA O
MPOUCXOKACHUH U 3BOJIroLMH COJIHIIA U 3BE3]T. DTaNbl )KU3HU 3BE3]L.

Mneunsiii [lyte — Hama T'anaktuka. Ilonoxxenue n nBukenue Connna B [MamakTtuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE AbIPHI B sIpax rajJakTUK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa60ma. Pa3Oeranue ranaktuk. Teopus Bonbiioro
B3pbIBa. PEIIMKTOBOE U3ilyueHUE.



MacmrabHast ctpykrypa Beenennoil. MeraranakTuka.
Hepeménnbie mpoOieMbl aCTpOHOMUH.
Yuenuueckue naonwoenuas.

HabGmonenust 3BE3qHOr0 HEOa HEBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHHEM KOMITBIOTEPHBIX
NPUIIOKEHUN ISl OTIPENeNICHUs] TOJI0KEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoJIyIapusl U sIpKUE 3BE3bI.

Habnronenus B Teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHI.

Du3uyecKHil MPAKTHKYM.

Crnioco0bl m3MepeHuss (U3WYECKUX BEIMYMH C HCIOJB30BAHHEM AaHAJOTOBBIX M IU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JAaTUUKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCHUTEJIbHbBIE
[OTPEIIHOCTH U3MEpPEHUH pu3nyeckux BeauunH. O1eHKa rpaHul] OrPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX HM3MEPCHUH, HCCICIOBAHMMA 3aBUCHUMOCTEH (DU3MYECKUX BEJIUYHH,
MpOBEpKa MPEUIOKEHHBIX TUNOTe3 (BBIOOP M3 pabOT, OMHCAHHBIX B TEMAaTHUYECKHX pa3enax
«YYeHHUeCKU FIKCIIEPUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

O0o0maroniee noBTOpeHue.

O06o001eHre 1 cucTeMaTu3alus coAep:KaHMs pas3zenoB Kypca «Mexanukay, «MomekynspHas
¢dbu3uKa U TEPMOJUHAMHUKAY, «DJIEKTpoauHaMuKkay, «Konebanus u BOJHB, «OCHOBBI CHEIHATBHOM
TEOPUU OTHOCUTENBbHOCTHY, «KBaHTOBas (pu3nKay, «IIEMEHThl aCTPOHOMUHU U aCTPOPUIUKID.

Ponp ¢usuku u acTpoHOMHHM B IKOHOMHYECKOU, TEXHOJOTUYECKOU, COMAILHON M ITHUYECKOU
cepax IesATeNbHOCTH YelOBEKa, poJib U MECTO (PU3MKHM U acCTPOHOMHUU B COBPEMEHHOI Hay4yHOMU
KapTHUHE MHpa, 3HaYeHHE OMUCATENbHOM, CHCTEMAaTU3UPYIOIIEeH, 00bICHUTEIHHON U TPOrHOCTUYECKON
GbyHKIME  Qu3nyeckoil Teopuu, poJib (PU3MUECKONH Teopuu B (POPMHUPOBAHMM MPEACTABICHUI O
¢buznyeckoil KapTHMHE MHpa, MECTO (PU3MYECKON KapTHMHBI MUpa B OOIIEM pSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX NPEACTABICHUI O IPUPOJIE.

MexnpeameTrHblie CBSI3H

N3yuenune kypca ¢usuku yrinyonéHHoro ypoBHS B 11 Kiacce ocylecTBisieTcs € y4€TOM
coJiepKaTeNbHbIX MEKIIPEIMETHBIX CBSI3€H ¢ KypcaMH MaTeMaTUKH, OMOJIOIMH, XUMHH, Teorpadguu u
TEXHOJIOTUH.

Mesicnpeomemmnvie nonamus, C6A3AHHbBIE C USYUEHUEM MeEMO006 HAYUHO20 NOZHAHUA:
SBJICHUE, Hay4HbId (akT, THUMNoTe3a, (u3nyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOII0ICHUE,
OKCHEPUMEHT, MOJCIUPOBAHNE, MOJEIb, HW3MEPEHHME, MOIPEHIHOCTH W3MEPEHHUH, H3MEPHUTEIbHBIC
puOopkI, G pPoBast JTaAbOpaTOPHS.

Mamemamuka: peunieHue cucTeMbl ypaBHeHMH. TpuroHomerpuueckue (yHKLHMU: CHHYC,
KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPBI M UX MPOEKLIUU
Ha OCU KOOPJMHAT, CI0KeHHe BeKTOpoB. IIpou3Boauble sneMenTapHbIX GyHKuui. Ilpuznaku nogodus
TPEYroJIbHUKOB, ONPE/IeIeHUe IIOLAAN INIOCKUX GUryp u o0bEMa Tell.

Buonozua: >nextpuyeckue sBJICHUSA B JKUBON NpUpoAe, KoyeOaTelbHble JBUKEHUS B YKUBOU
IIPUPOJAE, DOKOJOTHYECKUE PHUCKA IPU IPOU3BOACTBE  IJIEKTPOIHEPIHMM, DIIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYXKAIOLIEH cpelbl, yabTPa3ByKOBasi JUarHOCTUKA B MEIULIMHE, ONTHYECKHUE SBJICHUS B
JKUBOU MIPUPOJIE.

Xumusa: cTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX T€J, MEXaHU3MBbI
00pa30BaHuUs KPUCTAIUIMUECKON PEIIETKU, CIIEKTPAIbHBIN aHaIN3.

TI'eocpaghua: marnuTHBIE TMOJIFOCA 3€MIIM, 3@JIEKM MAarHUTHBIX Py, (OTOCHEMKA 3E€MHOM
MIOBEPXHOCTH, cercmorpad.

Texnonozua: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, 3JIEKTPOJBUIATEIb
SlkoOu, TeHepaTop IEPEeMEHHOr0 TOKa, HWHJIYKUHMOHHAas Teuyb, JMHUM DJIEKTporepenad,
ANIEKTPOJBHUraTeNlb, pajap, paaUONpPHEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YIABTPa3BYKOBasi JUArHOCTHKA B TEXHHMKE, IPOCKLIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJHEYHAas
Oartapesi, CIIyTHUKOBbIE TPUEMHUKHY, sJIepHAast SHEPreTHKa U SKOJIOTHUECKUE aCIIeKThI €€ pa3BUTHSL.



TemaTHyeckoe IVIAHUPOBaAHME
ba3oBblii ypoBeHb

10 kacc
Ne n/m Pa3zaennbl/TemMmbl KoanuecTBo DyieKTpOoHHBIE (HU(POBLIE) JesaATeJbHOCTD YYUTEIA
4acoB o0pa3oBaTe/ibHbIe pecypchl ¢ ydyeToM padoueii MporpaMMbl BOCTIUTAHUSA
1 | ®wusuka ¥ METOMIbI HAYYHOTO 2 bubnuoreka [IOK BocrnuTanue co3HaTeNbHON TUCITUILIMHBI (TIOKA3aTh BAXKHOCTh Y4€OHO-
MMO3HAHUSA https://myschool.edu.ru MTO3HABATENBHON JAEATEBHOCTH, YIEOHOH 1 TPYIOBON TUCIHUITINHEI)
2 |Mexanuka 18 bubmmoreka [JOK [IpuBrnedyenue BHUMaHUA MIKOJIbHUKOB K IEHHOCTHOMY aCIEeKTy
https://myschool.edu.ru U3y4aeMbIX SIBICHUI, MHUIUUPOBAHUE 00CYKICHUH, BBICKA3bIBAHUSI
CBOETO MHEHHSI U €r0 000CHOBaHUE
3 |MonekynspHas ¢pusnka u 24 bu6mmoreka [IOK Opranu3zarus paboTbl 00YJaONINXCS C COIMATEHO-3HAYNMOM
TepMOIMHAMHUKA https://myschool.edu.ru uHpopmMarlireli uepe3 00CYKICHHE U BhICKa3bIBAHUSA COOCTBEHHOIO
MHEHHS.
®dopmupoBaHue y 00y9aronmxcs KyJIbTypbI 37I0pOBOTO H 0€3011acHOTrO
obpa3a xxu3au. CTUMYIUPOBaHIE TO3HABATEIIFHON MOTHBAITUH
oOyuaromuxcs depe3 MpUMEHEHNE HHTEPAKTUBHBIX (OpM pabOoTEHIL.
BrIpaboTka JIMYHOCTHOTO OTHOIIEHHUS K COOBITUSIM, SIBJICHUSIM, JIHIIAM,
AKIEHTUPOBAHNE BHUMAHHUS 00yJarOIUXCs Ha HPAaBCTBEHHBIX
npobieMax
4 | DmeKkTpoarHAMHUKA 22 bubmmoreka [IOK ®dopMupoBaHUE U pa3BUTHE OIIEHOUYHBIX YMEHHH (pa3paboTka u
https://myschool.edu.ru MIPUHATHE KPUTEPHEB OLIEHUBAHMS, OLIEHUBAHUE [T0 KPUTEPUAM, B
[IpuBnedenne BHIMaHUS MIKOJTFHUKOB K IIEHHOCTHOMY aCIeKTy
M3y4JaeMbIX SBIICHUH, HHUIIMUPOBAHNE 00CYKICHHIA, BEICKa3bIBAHUS
CBOEro MHEHHS U ero 000CHOBaHWE B3aHMOIIPOBEPKA, CAMOOIICHUBAHIE
1 T.0.)
5 |Peseps 2 bubmmorexa [IOK
https://myschool.edu.ru
11 knace
Ne Paznesnnl/TeMbl KonnyectBo DJIeKTPOHHBIE (LM (poBbIE) JesiTeIbHOCTD yUUTEJIS
n/n 4acoB o0pa3oBaTe/IbHbIC ¢ y4eToM padoueil nporpaMmMbl BOCIUTAHUSA
1 DNEeKTpOoIMHAMUKA 11 Bubnuoreka LJOK Bocnuranue co3HaTeNbHON JUCITUIUIMHEI (IT0KA3aTh BAXKHOCTH

https://myschool.edu.ru

y4e0HO-TI03HABATENILHOU JIEITEIHHOCTH, YICOHOW U TPYTOBOU
JUCTIVTLINHBI)
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Konebanns u BOJIHEBI

24 Bbub6moreka [JOK
https://myschool.edu.ru

HpI/IBJ'IC'-ICHI/Ie BHUMaHH HIKOJIbHUKOB K HCHHOCTHOMY ACIICKTY
N3y4aCMbIX HBJICHI/II\/'I, WHUOHUUPOBAHUC O6CY)KI[CHI/II‘/'I, BBICKa3bIBaHU S
CBOEr0 MHEHHS U €ro 000CHOBaHUE

OCHOBBI CIIEIIUATIEHON TEOpUH
OTHOCHUTEILHOCTH

4 Bbubnuoreka LIOK
https://myschool.edu.ru

Opranu3aius padoThl 00YJaIONIUXCS C COIMATBLHO-3HAYUMOM
uHpopMalmei yepe3 00CyKIeHNE U BHICKA3bIBaHHS COOCTBEHHOT'O
MHEHUSI.

®dopmupoBaHue y 00yJarOIIXCsl KyIBTYPhI 3J0pPOBOTO 1
0e3omacHoro obpasa xu3zHu. CTUMYIHMpOBaHHE TTO3HABATEEHON
MOTHBAIIMU 00YYaIOUIUXCs Yepe3 MPUMEHEHUE HHTEPAKTHBHBIX (OpM
pabotbl. BeipaboTka JTMYHOCTHOIO OTHOIICHHMSI K COOBITHSM,
SIBJICHUSIM, JIMIIAM, aKI[CHTUPOBaHUE BHUMAaHUs 00yJaroIIUuXCs Ha
HPaBCTBEHHBIX MpoliemMax

KeanToBas u aromHast hu3nka

15 bubmmoreka [IOK
https://myschool.edu.ru

DopMHpOBaHKE U pa3BUTHE OIIEHOUYHBIX YMEHHH (pa3paboTka u
MIPUHATHE KPUTEPHEB OIIEHNBAHUS, OIIECHUBAHUE 110 KPUTEPUSM, B
MIpHUBIICYEHNE BHUMAHUS IIKOJIHHUKOB K IIEHHOCTHOMY aCHEKTY
M3y4YaeMbIX SABJICHUM, MHUIIMUPOBAHNE 00CYXICHN, BEICKa3bIBAHUS
CBOET0 MHEHHUS U €ro 000CHOBaHUE B3aMMOIIPOBEPKA,
CaMOOIICHUBAHWE U T.JI.)

DJIeMEHTHI aCTPOHOMHUH U
acTpoh3uKH

7 bu6mmoreka [JOK
https://myschool.edu.ru

Opraam3aitis padboThl 00yJIaIONUXCs ¢ COMMATBHO-3HATHMMON
uHpopMarrell yepe3 00CyKIeHIE U BBICKA3bIBaHHS COOCTBEHHOTO
MHEHUSI.

dopmupoBaHUe y 00yJarOMUXCs KyJIBTYpPhI 37I0POBOTO U
Oe3omacHoro odpasa KU3HU

IToBTOpeHue kypca «Pu3nka-
11»

4 bub6nuoreka [JOK
https://myschool.edu.ru

BrIpaboTKa JTMYHOCTHOTO OTHOIIICHHS K COOBITHSM, SIBIICHUSM,
JIWIIAM, aKIICHTUPOBAHNE BHUMAHHS 00yJarOIIUXCS Ha HPAaBCTBEHHBIX
mpobieMax

Peseps

3 Bbub6nuoreka IJOK
https://myschool.edu.ru

Yriy0eHHbIH YPOBEHb

10 kaacce
Ne e KonnyectBo DJIeKTPOHHBIE (HH(ppoBbIE) JesiTeIbHOCTH YUHTEJIS
n/n 4acoB o0pa3oBaTe/IbHbIC ¢ y4eToM padoueil nporpaMmMbl BOCIUTAHUSA
1 |HayuHblii MeTOx MO3HAHUS PUPOJIBI 6 Bubnuoreka LJOK Bocruranne co3HaTENBHON JUCITUIUIMHEI (TIOKa3aTh BaXKHOCTh

https://myschool.edu.ru

y4eOHO-TI03HABATENBHOMN IEATENbHOCTH, Y4eOHOH U TPyI0BOH
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JUCITUTLIAHBI)
2 |Mexanuka 35 Bubmuoreka LJOK [TpuBnedeHne BHUMAHHS IKOJBHUKOB K IEHHOCTHOMY aCIIEKTY
https://myschool.edu.ru U3y4aeMbIX SIBJICHHI, HHUIIMUPOBAHHUE O0CYKICHHIA,
BBICKa3bIBaHUS CBOETO MHEHUS M €ro 000CHOBaHHE
3 |MonekynsipHas ¢pusnka u 49 Bubmuoreka [JOK Opranun3zaius paboThl 00y4aIOMIKUXCS C CONHUATbHO-3HAYMMON
TepMOMHAMHKA https://myschool.edu.ru uHpopMaIiel yepe3 00CykJICHUES 1 BhICKAa3bIBAaHUS COOCTBEHHOTO
MHEHHS.
®dopMupoBaHue y 00y4aromuxcs KyaIbTYphl 3JI0pOBOTO U
0ezonacHoro oopasa xu3Hu. CTUMYIIHPOBAHHUE TTO3HABATENBHON
MOTHBAIIMU 00YYaIOMIUXCS Yepe3 MPUMEHEHU e HHTEPAKTHBHBIX
(hopM paboTsl. BeipaboTKa TMYHOCTHOTO OTHOIICHHUS K COOBITHSIM,
SIBIICHUSIM, JINIIAM, aKIIEHTUPOBAHHE BHUMAaHHS 00YJaIOIINXCS Ha
HPaBCTBEHHBIX MpoOIeMax
4 | DnexkTpoauHAMUKA 54 bu6mmoreka [IOK DopMHpPOBAaHKE U PA3BUTHE OIEHOYHBIX YMEHHH (pa3paboTka 1
https://myschool.edu.ru NPUHSATHE KPUTEPUEB OLICHUBAHMSI, OIICHUBAHKE 110 KPUTEPUSM, B
[IpuBneueHre BHUMaHU MKOJILHUKOB K IIEHHOCTHOMY aCIeKTy
M3yJaeMbIX SBJICHUHN, HHUIIMUPOBAHUE OO0CYKICHHUH,
BBICKa3bIBaHUS CBOETO MHEHHUS U €ro 000CHOBaHHE
B3aMMOIPOBEPKA, CAMOOIIEHUBAHWE U T.1.)
5 | ®usnueckuit MPakKTUKyM 16 bubmmoreka 1IOK CTuMyITUpOBaHHE MTO3HABATEIIFHON MOTUBAIINHA 00 YIATOIIIXCS
https://myschool.edu.ru yepes MpUMEHEHHE MHTEPAaKTHBHEIX (hopM paboTel. BeipaboTka
JUYHOCTHOTO OTHOIICHHUS K COOBITHSM, SIBJICHUSM, JTUIIAM,
aKIIEHTUPOBaHNE BHUMAaHH 00yJalomuXcsa Ha HPAaBCTBEHHBIX
mpoobemMax
6 |Pesepm 10 Bubnunoreka IIOK
https://myschool.edu.ru
11 kaace
Ne Pasnenbl/TeMbl KoaunuecTBo DJleKTpPOHHbIE (LM (PPOBLIE) JesiTeIbHOCTDH YUHTEJISI
n/n 4acoB o0pa3oBaTe/IbHbIC ¢ y4eToM padoueil nporpaMmMbl BOCIUTAHUSA
1 |DnexTpoarHaMHKa 27 Bub6nuoreka [JOK Bocnmranue co3HaTeNbHON JUCITUIUINHEI (IT0KA3aTh BAXKHOCTH
https://myschool.edu.ru y4eOHO-1T03HABATEIBHON JEITEILHOCTH, YUeOHON U TPYIOBOM
JIACITUTIINHBI )
2 |KonebGanust 1 BOJHEI 60 Bubmuoreka LHOK [IpuBnedyenne BHUMaHHS MIKOTbHUKOB K IEHHOCTHOMY aCIEKTY
W3y4aeMbIX SBJICHUM, MHUIIMHPOBAHUE O0CYKICHHIA, BHICKa3bIBAHUS
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https://myschool.edu.ru

CBOEr0 MHEHHS U €ro 000CHOBAHUE

OcHOBBI crienuanbHON TEOpUU
OTHOCHTEIBHOCTH

Bbubauoreka LIOK
https://myschool.edu.ru

Opranu3aius padoThl 00YJaIOIIUXCS C COLMATbHO-3HAYUMOM
uHpopmarmei yepe3 00CyKICHUE U BHICKAa3bIBaHHS COOCTBEHHOTO
MHEHHSI.

dopMupoBaHUE Yy 00YJAIOMINXCS KYJIBTYPhI 30pOBOTO
6e3omacHoro obpasa xu3Hu. CTHMYIHPOBaHHE TIO3HABATEIHHOM
MOTHBAIIMU 00YyUYaIOIIMXCs Yepe3 MPUMEHEHNE HHTEPAKTHBHBIX
(hopm paboThl. BeipaOboTka JHMYHOCTHOTO OTHOIICHHUS K COOBITHSM,
SIBJICHUSIM, JIMIaM, aKIICHTHPOBAHNE BHUMAHHMs O0OYYaIOIIMXCs Ha
HPaBCTBEHHBIX Mpo0OIeMax

KBanroBas pusmka

25

bubanoreka LIOK
https://myschool.edu.ru

®opMHpOBaHKE U pa3BUTHE OIIEHOUHBIX YMEHHH (pa3paboTka u
MIPUHATHE KPUTEPHEB OIIEHWBAHMS, OIIEHUBAHUE 110 KPUTEPUSM, B
[IpuBrnedeHne BHUMaHNA MIKOJHIKOB K IIEHHOCTHOMY aCIEKTY
U3y4aeMbIX SBJICHUH, NHUIIMUPOBaHNE OOCYK/ICHUH, BEICKA3bIBAHUS
CBOET0 MHEHUS U ero 000CHOBaHUE B3aMOIIPOBEPKA,
CaMOOIICHUBAHUE U T.TI.)

JeMeHTBI ACTPOHOMHUH 1 aCTPODUIUKU

12

bu6mmoreka [JOK
https://myschool.edu.ru

Opraam3arus padboTel 00yJIaIoNUXCs ¢ COMMATBHO-3HATIMMON
uHpopMarmel yepe3 00CyKIeHHE U BICKa3bIBAHHS COOCTBEHHOTO
MHEHUSI.

®dopmupoBaHue y 00yJarOUXCS KYJIETYPBI 30POBOTO H
Oe3ormacHoro o0pasa KU3HU

[loBTOpenue xypca ¢usnkn -11 Kmacca

15

bub6nuoreka [JOK
https://myschool.edu.ru

BripaboTka TUYHOCTHOTO OTHOIEHUS K COOBITHSM, SIBJICHHSIM,
JUIaM, aKIIEHTHPOBaHNE BHUMAHIS 00yJaromuxcs Ha
HPaBCTBEHHBIX MTpodiIeMax

@u3nYECKU MPAKTUKYM

16

bub6nuoreka [JOK
https://myschool.edu.ru

CTuMynIMpOBaHME O3HABATEIHHON MOTUBAIINU 00YJaOMINXCS
yepes MpUMeHEeHe HHTEPaKTUBHBIX (hopM padoTel. BeipaboTka
JMYHOCTHOTO OTHOIICHUS K COOBITHSIM, SIBIICHUSIM, JIUIIAM,
aKI[CHTHPOBaHNE BHIMaHMs 00yJalOMNXCsl Ha HDAaBCTBEHHBIX
mpobiemMax

Peseps

10

bubmmoreka IIOK
https://myschool.edu.ru
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