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HOACHUTEJIBHAS 3AIIUCKA

[Ipennaraemass pabodast mporpamma mo ¢Gu3MKe A cpenHed 001eo0pa3oBaTeNbHON MIKOJIBl pealn3yeTcsl MpH
ucnonp3oBanuu yueOHukoB « DU3UKA» ans 10 u 11 kinaccoB nmunun «Knaccuuecknii kype» aBropos I'. 5. Mskuiesa,
b. b. byxoBuesa, H. H. Cotckoro, B. M. Hapyruna nox penakuueit H. A. [TapdenTtseBoii.

[Iporpamma coctaBiieHa Ha OCHOBE:

— TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTE€IbHOW MPOrpaMMBbI CPEIHEro OOIIero
obpazoanus (OOIT COO), npencraBineHHbix B eepaibHOM TOCy1apcTBEHHOM oOpasoBarenibHoM cTanaapte (PI'OC)
cpeaHero ob1iero 0opa3oBaHus;

— [TpumepHOI1 OCHOBHOI 00pa30BaTEIBHON IPOrPaMMBbI CPEIHETO OOIEr0 0OPA30BAHMUS.

B Hell Takke y4TeHBI OCHOBHBIC HJIEH M TOJIOKEHHS MPOrpaMMbl (POPMUPOBAHUSL U PA3BUTHUS YHUBEPCAIHHBIX
yueOHBIX IeHCTBUM AJIsl CpEeTHET0 00I11ero 00pa3oBaHus U COOI0/IEHA TPEEMCTBEHHOCTh C MPUMEPHOI MporpaMmon 1o
bu3MKe 1J11 OCHOBHOTO OOIIIEro 00pa30BaHuUs.

B paboueil mporpamMMe NpeaycCMOTPEHO pPa3BUTHE BCEX OCHOBHBIX BHJIOB JIEATEIBHOCTH, MPEICTABICHHBIX B
IporpaMmme OCHOBHOT'O 00ILIEr0 00pa30BaHUsl.

Oco0eHHOCTH MTPOTrPaMMBbl COCTOSIT B CJIETYHOLIEM:

— OCHOBHOE COZIEp’KaHHE Kypca OpPHUEHTHUPOBAHO Ha ocBoeHHe DyHIaMEHTaIbHOrO SiApa COIEp KAHMS
(du3nueckoro oopa3zoBaHus;

— OCHOBHOE COJIEpKaHUE Kypca MPeICTaBICHO Jis YIIIyOJIEHHOTO YPOBHS U3yUeHUS (DU3UKH;

— 00BEM M TIIyOMHA M3y4YeHHUs Y4eOHOro MaTepHalia ONpEAeNIIOTCS OCHOBHBIM COJEP:KaHHEM Kypca U
TpeOOBaHUAMHU K pe3yjbTaTaM OCBOCHMS OCHOBHOM OOpa30BaTeNbHOM MPOrpaMMbl M MOJYYarOT JdajbHEHIIyIO
KOHKPETHU3AIMIO B TEMAaTUYECKOM IIAHUPOBAHUU;

— OCHOBHOE COJIEp’)KaHHE Kypca M TEMaTU4YECKOE IUIAHUPOBAHHUE ONPENEISAIOT COJAEPKAHME W BHJIBI
JESITeIbHOCTH, KOTOPBIE JOJKHBI OBITH OCBOCHBI O0YUYAIOIIUMUCS MPU U3YUYEeHUU (PU3UKHU HA YIiyOJIEHHOM ypOBHE;

— B IIpOrpaMMe COJEP>KUTCS MepedeHb Ja0OPaTOPHBIX U MPAKTUUECKUX PadoT.

OcBoeHue mporpaMMsl 1o pu3nKe 0OecreynBaeT OBIaICHHEe OCHOBaMHU yUeOHO-UCCIIeI0BATENIbCKOM 1eATEeIbHOCTH,
Hay4YHBIMU METOJAMHU PEUIEHUS PA3TUYHBIX TEOPETUUECKUX U MPAKTUUECKUX 3a/1au.

MeTtonomoruueckor ocHoBoil @I'OC COO sBisieTcst CHCTEMHOASSITSIILHOCTHRIN TOAX0A.  OCHOBHBIC BUIBI
y4eOHOM JIeSITeNHHOCTH,

Ipe/ICTaBIICHHbIE B TEMATHUYECKOM TUIAHUPOBAHUU JAHHOM paboyueil mporpaMmsbl, MO3BOJISIOT CTPOUTH MTPOLIECC O0yUeHHUsI



Ha OCHOBE JIAHHOI'O MOJAX0/a. B pe3ynpraTre KoMNeTeHIMHU, CPOPMUPOBAHHBIE B IIKOJIE MPU U3YYEHUH (DPU3UKH, MOTYT
BIIOCJIEICTBUH NEPEHOCUTHCA YUAIMMHUCS HA JIIOObIE )KU3HEHHBIE CUTYaLlUH.

Pabouast mporpaMMa BKJIIOYAET CIEIYIOIINE pa3/ieiibl:

1. [TosicauTeIpPHAS 3aMHUCKa, B KOTOPOH KOHKPETU3UPYIOTCS OOIIHE 1T CPETHETO 00pa30BaHUs ¢ YIETOM
cnenupuKky GU3NKH Kak yaeOHOro MmpeaMeTa.

OO1as xapakTepucTUKa y4eOHOTO MpeaMeTa.

MecTto Kypca pu3nKu B yueOHOM IUTIaHE.

Pe3ynbrarhl 0ocBOeHUs Kypca PU3NKH — JIMYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE.

Coneprxanue Kypca GU3HUKH.

TemaTnyeckoe IIaHUPOBAHKUE.

[Inanupyemsble pe3ynbTaThl U3y4eHUs Kypca (QU3HUKH.

PekoMenpauuu 1o  MaTepualbHO-TEXHUYECKOMY W y4eOHO-METOIMYECKOMY  OOECIEUEHMIO
00pa30BaTeNLHOTrO Mpoliecca.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA

®u3nkKa, Kak Hayka o HaumboJjee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyNAas B KaueCTBE YYEOHOro MpeaMeTa B IIKOJIE,
BHOCUT CYILIECTBEHHbIM BKJIAJ B CHUCTEMY 3HaHMi 00 okpyxatomeM wmupe. IlIkonbHbld Kypc (usuku -
CUCTEMOOOPa3yIOLIUH JJIs1 €CTECTBEHHO-HAYYHBIX YUEOHBIX TPEAMETOB, MOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIEKAT B OCHOBE
coJiepKaHUsl XUMHUH, OUOJIOTHH, PU3NYECKON Treorpapuu 1 aCTPOHOMMUH.

N3yuenue pusuku sSBIsSETCS HEOOXOAMMBIM HE TOJBKO ISl OBJIAJICHUS] OCHOBAMH OJHOM M3 €CTECTBEHHBIX HAYK,
ABJISIOILEHCS KOMIIOHEHTON 00111ero oOpa3oBanusi. 3HaHWE (PU3UKU B €€ UCTOPUUECKOM Pa3BUTHUU MOMOTAET YEIOBEKY
HOHATH Mpoliecc POPMUPOBAHUS IPYTHX COCTABIISIOMINX COBPEMEHHOM KyNIbTyphl. ['yMaHUTapHOE 3HaU€HUE (PU3UKHU KaK
COCTaBHOM YacTH 001Iero oOpa3oBaHUs COCTOUT B TOM, YTO OHA CIOCOOCTBYET CTAHOBJICHHIO MHUPOIIOHUMAHUSA W
Pa3BUTHIO HAYYHOTO CHOCO0a MBINIJICHHS, TO3BOJISIFOIIET0 OOBEKTUBHO OLICHUBATH CBEJCHUS 00 OKPY)KAIOIIEM MUpE.
Kpowme Toro, oBiageHne OCHOBHBIMU (PU3NYECKUMU 3HAHUSIMHU Ha 6a30BOM YPOBHE HEOOXOIUMO NMPAKTUIECKU KaXKAOMY
YEJI0BEKY B COBPEMEHHOM KU3HMU.

Jnis pemeHus 3aaa4 GOpMUPOBAHUS OCHOB HAYYHOT'O MUPOBO33PEHUS, PA3BUTHUSI HHTEIJUIEKTYaIbHBIX CIIOCOOHOCTEH
Y TI03HABATENbHBIX MHTEPECOB IIKOJBHUKOB B MPOLIECCEe U3YyYeHUs (PU3MKH OCHOBHOE BHMMAHHUE CIEAYET YAENATb HE
CTOJIBKO Mepeiaye CyMMbI TOTOBBIX 3HAHUH, CKOJIBKO 3HAKOMCTBY C METOAaMHU HAy4YHOT'O MO3HAHUS OKPY>KaIOIIETro MUpa,
OCTAHOBKE MPO0JIeM, TPEOYIOINX OT YHAIIUXCS CAMOCTOSITENIbHOM AESITEIbHOCTH MO X Pa3pelIeHHUIO.

©ONOUEWN



Henu nzydyenus Gu3nku B cpeHel 1Ikoe:

— dopMupoBaHre y 00y4aroIIMUXCS YBEPEHHOCTH B LIEHHOCTH OOpa30BaHUs, 3HAUMMOCTH (U3UYECKUX
3HAHUU AJI KKIO0T0 YeJIOBeKa, HE3aBUCHUMO OT €ro Mpo(ecCUOHAIBHOM 1eATeIbHOCTH;

— OBJIAJICHHE OCHOBOIIOJIATAIOMIMMH  (PU3MUECKUMH 3aKOHOMEPHOCTSIMH, 3aKOHAMH H TEOPHUSMU;
pacmuperre 00bEMa UCTIOIb3YEMbIX (PU3NUECKUX MOHITHI, TEPMUHOJIOTHH U CUMBOJIUKH;

— npuoOpeTeHue 3HaHU 0 PyHAaAMEHTaIbHBIX (PU3UUECKUX 3aKOHAX, JIKAIIUX B OCHOBE COBPEMEHHOM
(u3nyeckoil KapTUHBI MUpa, 0 HauOoJIee BaXKHBIX OTKPBITUSIX B 00J1aCTH (PU3HUKH, OKA3aBIINX ONPEAEIIAONIEe BIUSHUE
Ha pa3BUTHE TEXHUKH U TEXHOJIOTMH; IOHUMaHUe PU3NUECKON CYITHOCTH SIBJIEHUH, Ha0I01aeMbIX Bo Beenennoii;

— OBJIAJICHUE OCHOBHBIMH METOJAaMU HAy4YHOIO IO3HAHUS MPUPOJbI, HCIHOJIB3YEMBIMH B (QHU3HUKE:
HaOJII0JIEHUE, OINMCAaHUE, H3MEPEHUE, BBIABM)KEHHUE THIOTE3, IMPOBEACHUE SKCIIEPUMEHTA; OBJIQJCHUE YMEHUSIMU
oOpalaTeIBaTh JaHHBIE SKCIIEPUMEHTA, OOBSACHATH IOJYYEHHBIE PE3YyJIbTaThl, YCTAHABIMBATh 3aBUCUMOCTU MEXKIY
(pu3nYeCKUMU BEIMYMHAMU B HAOIIOAAEMOM SIBJICHUH, J€JIaTh BBIBOJBL;

— 0TpaboTKa yMEHHU peliaTh (U3NYECKUe 3aJaul Pa3HOrO YPOBHS CIOXKHOCTH;

— MpUOOPETEHUE OMbITa Pa3HOOOPA3HOM AESATENBHOCTH, OIbITA MO3HAHUS W CaMONO3HAHUSA; YMEHUU
CTaBUTh 3aJlayd, peuiaTh MpoOJIeMbl, IPUHUMATh PEIICHMS], UCKaTh, aHAJIM3UPOBATh U 00pabaThiBaTh MH(OPMAIUIO;
KJIFOUEBBIX HABBIKOB (KJIHOYEBBIX KOMIETEHIMI), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHHE: KOMMYHUKATUBHBIX HAaBBIKOB,
HAaBBIKOB COTPYAHUYECTBA, HABBIKOB U3MEPEHUI, HABBIKOB 3(DPEKTUBHOIO U OE30MACHOTO MCIIOIb30BAHUS PA3TUYHBIX
TEXHUYECKUX YCTPOMCTB;

— OCBOEHHE CIIOCOOOB MCHOJB30BaHUS (PU3NYECKUX 3HAHUM NJIsl PELIECHUs MPAKTUYECKUX 3aaad, s
OOBSICHEHHUS SIBJICHUN OKPYXKaroIIe JeHCTBUTENbHOCTH, AJIsi 00ecreueHns 0€30aCHOCTH KU3HHU U OXPaHbl IPUPO/IBI;

— pa3BUTHE MO3HABATENIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B IpoLecce
npUoOpeTeHMs 3HAaHUM ¢ UCIOJIb30BAHUEM Pa3JIMYHBIX UCTOYHHUKOB MH(OPMALIMK U COBPEMEHHBIX MH(YOPMAIIMOHHBIX
TEXHOJIOTH; yMEHUH (POpMYyIUpOBaTh M OOOCHOBBIBATH COOCTBEHHYIO IO3ULIMIO TIO OTHOIIEHUIO K (pU3MUecKon
uH(pOpMalnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB;

— BOCITUTAaHNE YBAKUTEIBHOIO OTHOLIEHUS K YUEHBIM U UX OTKPBITHSIM; YyBCTBA FTOPAOCTH 33 POCCHICKYIO
bu3nUecKyo HayKy.

Oco0OeHHOCTh Lienenoyiaranust Juisi yriayOJ€HHOro YpOBHS COCTOMT B TOM, 4YTOOBI HAaNpaBUTh JIE€ATEIbHOCTH
CTapIIEKJIACCHUKOB Ha IMOJTOTOBKY K Oyayiied npodeccuoHanbHOM AEATEIbHOCTH, Ha (POpMHUpOBAHHE YMEHUU U
HABBIKOB, HEOOXOAMMBIX [JIsl MPOJOJDKEHUS OOpa3oBaHUs B BBICHIMX YYEOHBIX 3aBEJICHHSIX COOTBETCTBYIOLIETO



npodus, a Tak’Ke Ha OCBOCHHE 00bEMa 3HAHUH, IOCTATOYHOTO JJIsl MPOAOKEHUs 00pa30BaHUs U cCaMOOOPa30BaHMS.

Copepxxanne Kypca GU3MKH B MPOTpaMMe CpeTHEro 00I1Iero 00pa3oBaHus CTPYKTYPUPYETCSl HA OCHOBE (PU3NYECKUX
TEOpUH M BKIIOYAET CICAYIONIME pa3/iesibl: HAyYHBbId METO]| MO3HAHUS MPUPObI, MEXaHUKA, MOJIEKYJIsIpHas (U3MKa U
TEPMOIUHAMHUKA, JJIEKTPOIMHAMUKA, KOJIeOaHusl U BOJHBI, ONITHKA, CTIeUaIbHasi TEOPHsI OTHOCUTEIbHOCTH, KBAHTOBAS
¢usuka, ctpoenue Beenennoil.

MECTO KYPCA ®U3UKHU B YYEBHOM IIJIAHE

B cootBercTBUM ¢ 0a3uUCHBIM y4eOHBIM IJIAHOM Kypcy (DU3MKM CpeIHEH IIKOJbl IPEIIIecTBYeT Kypc (DU3MKU
OCHOBHOM 1IKOJIBI (7—9 KJ1acchl), BKIIOYAIOIINM 371eMEHTapHbIE CBEACHUS O (PU3NUECKUX BETMUMHAX U SBJICHUSX.

Ha srtame cpengneil (mojHOM) WIKOJBI BO3MOYKHO H3y4eHHE OOYy4YalOIIMMUCS €CTECTBO3HAaHUS WM (U3MKH Ha
0a3oBoM uiaM yriayOia€HHOM ypoBHe. M3yueHue ¢usuku Ha 0a30BOM ypOBHE MOXKET OBITh IMPEILyCMOTPEHO IpHU
COCTaBJICHMM YYEOHBIX IUIAHOB YHHUBEPCAIbHOIO U COLMAIbHO-3KOHOMHYECKOTO MNpOPMIEH, a TaKKe MEIUKO-
OMOJIOrMYECKOT0 U HKOJIOTUYECKOTO HAPaBJIE€HUI eCTECTBEHHOHAaY4YHOTo npoduiis. 3ydyenue ¢pusznku Ha yriyOaéHHOM
YPOBHE MOKET OBITh IPEAYCMOTPEHO MPU COCTABIICHUH YUEOHBIX IUIAHOB (PU3UKO-MATEMAaTUYECKOTO, TEXHOJIOTUYECKOTO
(MHXEHEPHOT0) U €CTECTBEHHO-HAYYHOT 0 TPOQuIIeii.

Jlannast paboyas nmporpamma 1no ¢Gpu3Mke s YrIyOJIEHHOTO YPOBHS M3YYeHUsl (PUM3HKU MPOrpaMMa paccyuTaHa Ha
340 4 3a nBa rona o0yuenus (no 5 4 B Hexento B 10 u 11 kimaccax); B mporpamme yuteHo 15% pe3epBHOTO BpeMEHHU.
INVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA KYPCA ®U3UKHU

JlesTenbHOCTh 00Pa30BaTEIBLHOTO YUPEXKACHUS 0011Iero o0pa3oBaHus B 00yueHnH (PU3UKE B CPEIHEN IIKOJIE 10 KHA
OBITH HampaBJeHa Ha JOCTHKECHUE 00YJAIOIUMUCS CIETYIOINX JUYHOCTHBIX Pe3yabTaTOB:

— YMEHHE yNPaBISATh CBOCH MO3HABATENIBHOM 1€ATEIbHOCTHIO;

— TOTOBHOCTh U CHOCOOHOCTh K OOpa30BaHHIO, B TOM YHCIE CaMOOOPAa30BaHMIO, HA MPOTSKEHUHU BCEH
’KU3HU; CO3HATEIIbHOE OTHOILIEHUE K HENMPEpPhIBHOMY OOPAa30BaHMIO KaK YCJIOBHIO YCHEIIHONM NpOo(ecCHOHATBbHOU U
OOIIIECTBEHHOMH JIEATEIHLHOCTH;

— YMEHHE COTPYJHUYATh CO CBEPCTHUKAMHU, AETbMH MIIQJIIIETO BO3PACTa, B3POCIBIMHU B 00pa30BaTEIbHOM,
y4eOHO-UCCIIeI0BAaTEIhCKON, TPOSKTHON U APYTHX BUIAX JCSITEILHOCTH;

— c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;
OCO3HaHWE 3HAYMMOCTH HAyKH, BJIAQJCHUS IOCTOBEPHON HMHQOpMAIHE O MepeAOBbIX IOCTHKCHHSIX U OTKPBITHUAX
MHUPOBOM M OTEUECTBEHHOW HAYKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpPOWCTBE MHUpa U OOIIECTBA;
TOTOBHOCTh K HAyYHO-TEXHHUYECKOMY TBOPUYECTRBY;



— 9YBCTBO T'OPJIOCTH 33 POCCUUCKYIO (PM3UUECKYIO HAYKY, TYMaHHU3M;

— MOJIOKUTENIBHOE OTHOIIEHUE K TPYAY, LIeJI€YCTPEMIICHHOCTD;

— AKOJIOTHYECKas KyIbTypa, OEpekHOE OTHOIICHHUE K POTHOM 3emiie, TpUpOAHBIM OorarcTBaMm Poccuu u
MHpa, TOHUMAaHUE OTBETCTBEHHOCTH 33 COCTOSIHUE MPUPOIHBIX PECYPCOB U pa3yMHOE PUPOJIONOIH30BAHUE.

MeTanpeaMeTHbIMU Pe3yJIbTATAMH OCBOCHHS BBIITYCKHUKAMU CPETHEH IITIKOJIBI TPOTPaMMBI TIO (PU3HKE SBIISTFOTCSI:

Oceoenue pe2yisamueHbixX YHUBEPCAILHBIX YUeOHbIX 0eUCmEULL.

— CaMOCTOATENLHO ONPEACNSITh 1€, CTaBUTh U POPMYJIUPOBATH
coOCTBEHHBIE 3a/1a4u B 00pa30BaTEIbHOMN NESITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

— OIICHMBATh PECYPChI, B TOM YHCIIE BpeMsl U JPyTrue HeMaTepuaibHbIE PECYpPChl, HEOOXOIUMBIE IS
JIOCTHKEHUSI IOCTABIICHHOM paHee Lelu;

— COIIOCTaBIISATh UMEIOIIHNECS BO3MOXKHOCTH U HEOOXOIUMBIE JJI TOCTHKEHUS 1I€JTH PECYPCHI;

— OTIPEJIENISATh HECKOJIBKO MyTeN JOCTUXKEHUS IMOCTABICHHOM 11EeIIH;

— 3a/1aBaTh MapaMeTPbl U KPUTEPUH, TIO KOTOPHIM MOKHO OMPEIECTUTh, UTO 11€JIb IOCTUTHYTA;

— COTIOCTABJISITh MOJYUYECHHBIA PE3yJIbTAT ESITEIHLHOCTH C IOCTaBICHHOMN 3apaHee 1eIblo;

— OIICHUBATH TMOCIEICTBUS JOCTHKECHUSI TTOCTAaBJICHHOM II€JU B JCSATEILHOCTH, COOCTBEHHON >XU3HU U
KU3HU OKPYKAIOIINX JIFOJCH.

Oceoenue no3sHasamenbHulX YHUBEPCATbHLIX YYeOHbIX 0eUCEULL:

— KPUTUYECKH OIICHUBATh U MHTEPIPETUPOBATH HH(DOPMAITHIO C Pa3HBIX IMO3HIIHI;

— pacrno3HaBaTh ¥ (PUKCHPOBATH MPOTUBOPEUNS B HHPOPMAIIMOHHBIX HCTOYHHKAX;

— UCITIOJI30BATh Pa3IMYHbIC MOJIEIBbHO-CXEMATUYECKUE CPEJCTBA JIJISl MPEACTABICHUS BBISBICHHBIX B
UH(OPMAITMOHHBIX HCTOYHUKAX TTPOTUBOPEUHIA;

— OCYIIECTBIISATh Pa3BEPHYTHI WHOOPMAIIMOHHBIN MMOUCK U CTABUTh HA €r0 OCHOBE HOBBIC (yueOHBIE U
MO3HABaTEbHBIC) 3a/1a4H;

— MCKaTh U HaXOAUTh 0000IEHHBIE CITOCOOBI PEIICHUS 3a/1aY,

— MIPUBOIUTH KPUTHUUECKHE APTYMEHTHI, KaK B OTHOIIICHUH COOCTBEHHOTO CYXCHUS, TAK U B OTHOIIICHUHU
JEUCTBUU U CY>KIEHUU JPYrOro 4eI0BeKa;

— aHAJIM3UPOBATh U MPEe0OPA30BHIBATH pO0IEMHO-TIPOTUBOPEYUBHIE
CUTYaIIlWH,

— BBIXOJIUTh 32 PaMKH y4e€OHOIro MpeaMETa U OCYIIECTBIATH IEJICHANPABICHHBIM MOUCK BO3MOXKHOCTU



HIMPOKOTO MEPEHOCa CPEACTB U CIIOCOOOB ACHCTBUS;

— BBICTPAMBaTh UHIUBUIYAIbHYIO 00pPa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYECHUSI CO CTOPOHBI
JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYCHUS,

— MEHATh W YJEPKHBATh pPa3HbIC TO3UIMU B IO3HABATEIHHOU NEATEILHOCTH (OBITh YYCHHKOM U
yauteneM; (GopMyIUpOoBaTh 00pa30BaTEILHBIN 3aMpPOC W BBIMOIHATH KOHCYJIBTATHUBHBIC (DYHKIIMH CaMOCTOSTEIHHO;
CTaBUTh TpoOJeMy M paboTaTh Haj €€ pelieHUEM; YMPaBIATh COBMECTHOW ITO3HABATEIILHOW MACSITEIBHOCTHIO H
OAYUHATHCS).

KommynuxamusHvie yHugepcaivhvle yyebHble 0elcmeus:

— OCYUIECTBJISThH JIEIOBYI0 KOMMYHHKAIMIO, KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMHU (KaK BHYTpHU
o0pa3oBaTenbHON OpraHu3alliy, Tak 1 3a €€ MpeaesiaMn);

— IIPU OCYIIECTBICHUU IPYIIIIOBOM paOOTHI OBITh KaK PYKOBOJUTEIIEM, TAK U YICHOM IPOESKTHOW KOMaH/IbI
B Pa3HbIX POJISIX (T€HEPATOPOM HJIeH, KPUTUKOM, UCIIOTHUTENIEM, TTPE3EHTYIOIIUM U T. 11.);

— pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIAraTh CBOIO TOYKY 3PEHUS C UCIIOIb30BAHUEM a/ICKBATHBIX (YCTHBIX
Y MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(M)JIUKTOTCHHBIC CUTYAIIMU U TIPEAOTBpAIaTh KOH(MIUKTHI 10 UX aKTUBHOU (ha3bl;

— COTJIACOBBIBATh MO3UIIMH YJIEHOB KOMaH/IbI B TIpoliecce paboThl HaJl OOIIUM MPOyKTOM/PELICHUEM;

— NPEACTaBIATh MyOJUYHO PE3yiabTaThl WHIWBUAYAJIbHOW WM TPYNIOBOM JEATEIBHOCTH, KaK TMepen
3HAKOMOW, TaK U Mepe]l HE3HAKOMOW ayIUTOPUEN;

— noAOuparh MapTHEPOB JJIsl ACIOBOM KOMMYHUKAIIMU, UCXOMS U3 COOOpaKEHUU pe3yIbTaTUBHOCTH
B3aUMOJICUCTBUS, 4 HE JIMUHBIX CUMIIATHH;

— BOCIIPUHUMATh KPUTHUECKUE 3aMEUaHUS KaK PECypc COOCTBEHHOT'O Pa3BUTHS;

— TOYHO U €MKO (HOPMYIUPOBATh KaK KPUTHUUECKHUE, TaK M OJOOPUTEIbHBIC 3aMEUYaHUs B aJpec APYTrux
JOJIel B paMKax JeJIOBOM M 00pa30BaTeIbHOM KOMMYHHKAITUHU, H30€rasi MPY ATOM JIMYHOCTHBIX OIICHOYHBIX CYXKICHUH.

IIpeaMeTHBIMH pe3yJabTATAMU OCBOCHHS BBIMTYCKHHUKAMHU CPEIHEN IIKOJBI MpOorpamMMbl 1o (usuke Ha 0a30BOM
YPOBHE SIBJISIFOTCS:

— c(hOpMHPOBAHHOCTH MPECTABICHUN O 3aKOHOMEPHOU CBSI3U M TTO3HABAEMOCTH SIBIICHUN TIPUPOJBI, 00
00BEKTUBHOCTH HAYYHOTO 3HAHUS; O POJIM U MecTe (PM3UKHU B COBPEMEHHOW HAyYHOU KapTHHE MUpPa; IOHUMaHUE POJIH
bu3uk B GOpMUPOBAHUU KPYro3opa U (yHKIIMOHAIBLHON I'PaMOTHOCTH YeJI0OBEKa JIJIs PEIICHUs] MPAKTUYECKUX 3a]1a4;

— BJIaJIEHUE OCHOBOIIOIAralONUMU (PU3UUECKUMHU MIOHSTUSIMH,



3aKOHOMEPHOCTSIMH, 3aKOHAMHU U TEOPHUSIMH; YBEPEHHOE TM0JIb30BaHKEe (PU3UUECKON TEPMUHOJIOTHEN U CHMBOJIMKOM;

o c(hOpPMHPOBAHHOCTh TPEACTABICHUNH O (U3UUECKOW CYITHOCTH SBICHUN MPUPOIBI (MEXaHWYECKHUX,
TEIJIOBBIX, JJIEKTPOMAarHUTHBIX M KBAHTOBBIX), BHJAX MaTepuH (BEIIECTBO M IIOJE), ABMKEHUM KaK CHocode
CYILIECTBOBAHMS MaTEPUH; YCBOEHUE OCHOBHBIX HJIE MEXaHUKH, AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUS O CTPOCHHUH BELIECTBA,
AJIEMEHTOB 3JICKTPOJUHAMHUKU M KBAaHTOBON (PU3UKU; OBJIJCHUE MOHATHUIHBIM almapaToM U CUMBOJHUYECKUM S3BIKOM
duzukwy;

— BJaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMs, HCHOJIb3yeMbIMU B (DM3MKE: HaONIOJIEHUE,
ONHCaHue, U3MEPEHHE, IKCIIEPUMEHT; YMEHUsl o0palbaThiBaTh pe3ylbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBHUCHUMOCTh
MEXYy PU3NYECKUMH BEIMYMHAMU, OOBSACHAThH OJTYyYEHHBIE PE3YJIbTAThl U 1€TaTh BHIBObI;

— BJIA/ICHUE YMEHUSMHU BBIJBUTaTh TUIIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIOJIAralOIIMX (U3NYECKUX
3aKOHOMEPHOCTEN M 3aKOHOB, MPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBaMHU, POPMYIUPYS LI€Jb HCCIEIOBAHMUS,
BJIA/ICHUE YMEHUSIMH ONUCHIBATb U OOBSACHATH CAaMOCTOSITENIbHO IPOBEACHHBIE SKCIEPHUMEHTHI, aHAJIU3UPOBATH
pe3yJIbTaThl MOJIYYEHHON U3MEPUTEIbHON NHPOPMALIUH, ONIPEEISATh TOCTOBEPHOCTh IOJYYEHHOTO PE3yJIbTaTa;

— c(hOpMHUPOBAHHOCTh YMEHUS PEIIaTh MPOCThIE (PU3UUECKUE 3aJaUH;

— c(hOpMHUPOBAHHOCTh YMEHUS NMPUMEHATH MOJYUYECHHbIE 3HAHUS AJI1 OOBSICHEHUS YCIOBUI NMPOTEKaHUs
(u3HUECKUX ABJICHUI B PUPOJIE U JJIsSl IPUHATHSA MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HH;

— MOHUMaHuEe (PU3NYECKUX OCHOB M MPUHILIUIOB JEUCTBHS (pabOThl) MAalIMH U MEXaHU3MOB, CPEACTB
MEPEABMIKEHUSI U CBA3U, OBITOBBIX MPUOOPOB, MPOMBIIUICHHBIX TEXHOJOIMUYECKMX IPOLIECCOB, BIMSHUS HMX Ha
OKPYAIOIYIO CPEAY; OCO3HAHUE BO3ZMOXHBIX MPUYMH TEXHOTEHHBIX U SKOJOTUYECKUX KaTacTpod;

— c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUHU MO OTHOIICHUIO K (hH3HUUecKor HHGOPMAIINH, TTOTy4aeMOi
U3 Pa3HbIX HICTOYHUKOB.

IIpenMeTHBIMH PpPe3yIbTATAMM OCBOCHHUS BBIIYCKHUKAMU CpEAHEW  IIKOJbl MpOrpaMMmbl MO (U3MKE Ha
yrayO0iIEHHOM YPOBHE BKIIIOUAIOT TPEOOBaHUS K pe3yabTaTaM OCBOCHHs 0230BOTO Kypca U IOMOJHUTEIBHO OTPaXaTh:

— c(hOpPMHUPOBAHHOCTh CUCTEMBI 3HAHUI 00 0OMMX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX U
MIPEICTABJICHUM O ACWCTBUU BO BeeneHHOM PU3NUecKrX 3aKOHOB, OTKPBHITHIX B 36MHBIX YCIIOBUSX;

— c(OpPMUPOBAHHOCTh YMEHHUS HCCIEA0BATh U aHAJIM3UPOBATh pa3HOOOpa3Hbie (GU3NYECKUE SBIICHUS U
CBOMCTBa OOBEKTOB, OOBSICHATH NPHUHLMIBI PAOOTBI U XAPAKTEPUCTHUKUM NPUOOPOB U YCTPOHCTB, OOBACHATH
reor3UIECKUE SIBJICHNUS,

— YMEHUE pelliaTh CJIOKHbIE 3a]1a4H;



= BJIQ/ICHUE YMEHMUSIMH BBIABUTaTh TUIIOTE3bl HA OCHOBE 3HAHHUS OCHOBOIOJATAIOMINX (U3MUYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB, MPOBEPATH UX IKCIIEPUMEHTAIBHBIMH CPEACTBAMHU, (POPMYIIUPYS LETb UCCIEAOBAHNUS;

= BJIAJICHUE METOAAMHU CaMOCTOSITEIbHOIO IUIAHUPOBAHUS U MPOBEACHUS (PUINYECKUX 3KCIEPHUMEHTOB,
OMHCAaHUsl M aHalu3a TMOJYYCHHOW H3MEpUTEIbHON HWH(MOPMALUK, ONpPEAEICHUS JOCTOBEPHOCTH IOIYYEHHOTO
pe3yJbTara;

= c(hOpMUPOBAHHOCTh YMEHUI MPOTHO3UPOBATH, AHAIM3UPOBATH U OILICHUBATH MOCIEICTBUS OBITOBOM U
IPOM3BOJCTBEHHON NEATEIBHOCTU YEJIOBEKA, CBA3AHHOM C (PM3MYECKUMM IPOLECCaMH, C TMO3ULUN 3KOJOTUYECKOU
0€30I1acCHOCTH.

COILEPKAHHUE KYPCA ®PU3UKH

Yenyonénnotii yposens

Pu3NKa ¥ ecTeCTBEHHOHAYYHBIH MEeTO/ NO3HAHUSA NPHUPOALI

®dusuka - pyHgamMeHTanbHas Hayka o npupoje. Hayunslil Mmetoa no3Hanus mupa. BzaumocBsizp Mexay GU3nKoil u
IPYTUMH €CTECTBEHHBIMHM HayKaMH. MeTo/bl HayuyHOTO UcCieoBaHus (Gu3nuecKux siBaeHui. dusnueckre BEITUYUHBL.
[lorpemHocTr n3MepeHnii pu3ndeckrux BeIUUrMH. MoIeIupoBaHne SBICHUIN U IPOLECCOB IPUPOAbl. 3aKOHOMEPHOCTb U
CIIy4alHOCTh. PU3NYECKHE 3aKOHBI U TPAHUIIBI UX MPUMEHUMOCTH. DU3nyecKue TEOpUn U MPUHIMI COOTBETCTBUSA. POIb
1 MeCTO (U3UKU B (POPMHPOBAHWM COBPEMEHHOM HAyYHOW KApTHUHBI MHUpPA, B MPAKTUYECKOW AEATENBHOCTU JIOJEH.
®du3uKa U KyJIbTypa.

Mexanuka

[IpenMer m 3amaumM KiIacCMYECKOW MeXaHMKH. KuHeMarnueckne XapaKTepHUCTHKM MEXAaHHYECKOTO JBUKEHHS.
Mopnenu ten n asuwxenuil. [IpoctpancTBo u Bpemsi. OTHOCHTEIBHOCTh MEXaHUUYECKOIO ABHKEHUA. CHCTEMBI OTCUETA.
CkansipHple ¥ BEKTOpHbIC (u3mueckue BeanuuHbl. Tpaektopus. Ilyte. Ilepememenue. CkopocThb. YCKOpeHHE.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHHOe NBHkeHue. CBoOOaHOE najeHue Tena. PaBHOMepHOE ABHXKEHUE
TOYKH I10 OKpYKHOCTH. [locTynarensHoe U BpamaTenbHOE ABUKEHNUE TBEPAOTO TeEIA.

B3aumoneiictBue ten. fBnenue uHepimu. Cuina. Macca. MHepuuanbHble CUCTEMBI OTCUETA. 3aKOHBI JHUHAMUKH
Herotona. Cuna Tskectu, Bec, HeBeCOMOCTb. CHIIbI yIPYTrOCTH, CHIIbI TPEHUS. 3aKOHBI: BCEMUPHOTO TAroTeHus, ['yKa,
cyxoro TpeHus. Mcronbp30BaHME 3aKOHOB MEXAHUKH ISl OOBSICHEHMS JBHKEHHS HEOECHBIX Tel U JUId Pa3BUTHUSA
KOCMUYECKUX UCCIeI0BaHui. SIBieHus, HaOM01aeMble B HEMHEPIIMATBbHBIX CUCTEMAX OTCUETA.

NMnynbc MaTepuanbHOW TOYKM U CHCTEMbl TeJ. 3aKOH M3MEHEHMsS M COXpaHEHUs uUMIlyibca. Pabora cuibL
MexaHnueckas SJHEprusl MATEPUAIIBHON TOYKH M CUCTEMBI. 3AKOH U3MEHEHHUS U COXPAHEHHSI MEXaHUYECKOW SHEPTUN.




JluHaMyKa BpalaTeabHOro JABH>KEHHS a0COIIOTHO TBEPIOTO TEA.

PaBHOBecne MarepranbHONM TOYKM M TBEPAOro Tena. MOMEHT cuibl. YCIIOBHS PaBHOBECHS TBEPAOrO Tena B
MHEpLUAIbHONW cucTteMe oTcuéra. PaBHOBecHe KUAKOCTU W rasa. JlaBineHue. J[BH>KeHHE >KUIKOCTEH M ra3oB. 3aKOH
COXPAaHEHUS DHEPTUH B JUHAMUKE KUJIKOCTH.

MoaexkyasipHas pusuka 4 TEPpMOAUHAMHUKA

OcHoBbI MOJIEKyIsIpHO-KUHEeTHYEeCKOM Teopun (MKT) u TepmoanHaMuKm.

OkcnepuMeHTalbHble qoka3zarenbcTBa MKT. AGcomntoTHas TemnepaTypa Kak Mepa cpeiHell KHHETUYECKOM SHEpruu
TEIJIOBOT'O JBUKEHUS YaCTHULL BEILIECTBA.

Mopnens upeansHoro rasa. JlaBmenue rasa. CBs3p MeXIQy [JaBICHUEM W CPEIHEM KUHETUYECKOM >SHEpruei
IIOCTYNATEIBbHOTO TEIUIOBOIO JBWKEHUs MOJIEKYJ WACAJIbHOTO rasa. Monenb MaeanbHOro rasa B TEPMOAUHAMUKE:
ypaBHeHue Menneneesa—KianeipoHa, BEIpa)KeHHE U1l BHYTPEHHEN dHeprun. 3akoH JlanbroHa. I' a30BbIE 3aKOHBI.

ArperatHble coctosiHus BemectBa. aszoBble mepexonbl. IlpeoOpazoBanue sHepruu B (Da30BBIX Iepexoiax.
HacellieHHbIe M HEHAChIIEHHBIE mapbl. BiiaxkHocTh BO3ayxa. Mogenb crpoeHus xuakocred. IloBepxHocTHOE
HaTspkeHue. CMadnBaHue W HecMauuBaHue. Kammuisaipel. Mogens CTpoeHHs: TBEPABIX Tel. MeXaHU4eCcKne CBOWCTBA
TBEPABIX Tes. Kpucramnnueckue n amop(HbIe Tena.

BuyTtpennsisa sneprusi. Pabora u Temonepeaada Kak crnocoObl U3MEHEHUs BHYTpEeHHEW 3Hepruu. llepBroiil 3akoH
TEPMOJMHAMHUKHU. AnuabaTHblid mporecc. HeoOpaTUMOCTh TEIJIOBBIX MPOLIECCOB. BTOpoil 3aKOH TEpMOAMHAMUKH.
[IpeoOpazoBanus sHepruu B TemioBbix MamuHax. [{ukn Kapno. KII/] TemnoBoit MammHbl. DK0JIOTHUECKUE MPOOIEMBI
TEIJIODHEPTETUKHU.

OCHOBBI JIEKTPOAUHAMUKHU

[IpeameT M 3agauM 3JEKTPOAMHAMHUKU. ODJIEKTPUYECKOE B3aUMOJEUCTBHE. 3aKOH COXPAHEHHs SJIEKTPUUYECKOTO
3apana. 3akoH Kynona. Hanpspk€HHOCTE M NMOTEHLMAN AJIEKTPOCTATUYECKOro Mojis. IIpuHmun cyneprno3unuu
JNEKTpUYECKuX mnosied. PasHocts noreHuumanoB. IIpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE.
Onextpuyeckas EMKocTb. KoHzieHcaTop. DHeprus 31eKTPUIECKOro MoJsl.

ITocrosiuublid nexkTpuyeckuii Tok. Cuna Ttoka. Onekrpoaswxkymas cuia (DC). 3akon Oma myisi MOTHOMN
ANEKTPUYECKON LENu. DIEKTPUYECKUI TOK B METAIIAX, AIEKTPOJIUTAX, OJYyNPOBOJHUKAX, ra3ax U Bakyyme. Ilnazma.
Onextponus. [lonynpoBoaHrkoBbie mpuOopbl. CBEpXIPOBOAUMOCTb.

MarnautHoe nose. Bektop MarHuTHON MHAYKIUU. [IpyHIMN Cyneprno3uiui MarHUTHBIX IOJIed. MarsuTHoe mnoiie
IIPOBOJHMKA C TOKOM. /[efiCTBME€ MarHUTHOTIO IOJIS1 HA POBOJHUK C TOKOM U IBHKYIIYIOCA 3apsKEHHYI0 yactuny. Cuna



Amnepa u cuna Jlopenua.

[loTok BEeKTOpa MarHUTHOM HWHIYKUMH. SIBIEeHWE saekTpoMarHUTHOM WHAyKuud. IlpaBwiio Jlenna. 3akoH
aNeKTpoMarHuTHOM wuHAYKIuMU. JC UMHOyKIUMM B JBIXKYLIUMXCA NPOBOJHMKAX. SIBJIEHHE CaMOWHIYKIIUH.
NHIyKTUBHOCTD. DHEPTHS JJIEKTPOMArHUTHOTO 10J1sl. MarHuTHBIE CBOMCTBA BEILIECTBA.

KoJsie6anust 1 BOJIHBI

Mexanuveckne KojeOanws. AMIUIMTYAa, TMEpuoid, dactora, (asa koneOanwmii. [IpeBpareHuss 3HEpruv MpH
KoseOanusx. BolHyX1eHHbIE KOJIeOaHUsl, pE30HAHC.

OnexktpomarHuTHble KosneOanus. KonebatenbHbld  KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMS.
BoiHyX/1eHHbIE 3JIeKTpoMarHuTHeie Kojebanusi. Pezonanc. Ilepemennbiit Tok. KoHmeHcatop M Karymika B IENU
NEPEMEHHOT0 TOKa. DJIeMeHTapHas Teopus TpaHchopmaropa. [Ipons3BoacTBO, epenava u moTpedIeHUe MEKTPUIECKON
SHEPIUH.

Mexanudeckue BOJHbI. [lonepeunbie U po10JIbHBIE BOJIHBL. JHEpTUsl BoJHBI. HTEepdepenius u nudpaxius BOIH.
3BYKOBBIE BOJIHBI.

DIJIEKTPOMArHUTHOE oJe. BuxpeBoe snektpruueckoe TOJIE.

DIJIEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH. JlMama3oHbI 3JIEKTPOMATrHUTHBIX M3JIYYEHUH U UX
MPAKTAYECKOE MpUMEHEHUE. [ [pUHIUIIBI PAIUOCBS3U U TEJIEBUICHUS. Pa3BuTHe CpeICcTB CBSA3H.

Onruka

I'eomerpuueckas onrtuka. [IpsMosmHENHOE pacnpoCTpaHEHUE CBETAa B OJHOPOJHOM Cpejie. 3aKOHbI OTPAXKECHUS U
npenomieHus ceeta. [lomHoe oTpakenue cBera. opmyiia TOHKOM JIMH3bL. ONTUYECKUE TPUOOPHI.

Cxopocth cBeta. BonHoBbie cBoiicTBa cBeta. Jlucmepcus cBeta. Mutepdepenmnus cBera. KorepeHTHOCTb.
Hudpakuus ceta. [lonspusanus cera.

Buapbl n3nyuyenunii. CnekTpbl U cieKTpajabHbIN aHanu3. [IpakTuyeckoe MpuMEeHEHUE 3JIEKTPOMArHUTHBIX U3JTYYEHUH.

OcCHOBBI CICHAJTBHON TEOPUH OTHOCUTEILHOCTH

NHBapnaHTHOCTh MOJYJII CKOPOCTH CBeTa B BakyyMe. [IpuHIMN oTHOcHUTENbHOCTH DHHINTENWHA. [IpocTpancTBO 1
BpEMs B CIEIUATBHOU TEOPUU OTHOCUTEITHLHOCTH. DHEPTUsl M UMITYJIHC CBOOOIHOM YacTHUIlbl. CBS3b MAacChl U DHEPTHHU
CBOOOJTHOM YaCTHUIIBI. DHEPTHUS TOKOSI.

KBanToBasi pusuka. ®u3suka aToMa 1 AaTOMHOI0 siApa

[IpenmMet u 3aga4ul KBAHTOBOUM (DU3UKH.

TennoBoe u3nmyueHue. PacnpeneneHue sHeprum B crnekTpe abcoaoTHO u€pHoro Tena. ['mmoreza M. Ilnanka o



kBaHTaX. Dotorddext. OnbiTh A. I'. CToneroBa, 3akonbl hoToddhdekra. YpaBHenue A. DitHmTeHa 11 GoTodddekra.

®otoH. ['unoresa ne bpoilsist 0 BOTHOBBIX cBOMcTBax yacTull. KopryckymsipHO-BoJIHOBOM ayanu3Mm. COOTHOIIEHUE
Heonpenenéunocren ['eiizenOepra. JlaBnenme csera. Ombitel [I. H. JleGenmeBa m C. WM. Basunosa. Jludpakuus
AJIIEKTPOHOB.

Monenu ctpoenns atoma. OnbiTel Pesepdopmaa. [lnanerapuas moaens ctpoeHus: atoma. OObsICHEHUE JIMHEHYAaTOTO
CIEKTpa BOAOPO/Ia HA OCHOBE KBAHTOBBIX MOCTYJAaTOB bopa. CIOHTaHHOE M BBIHYKJIEHHOE U3Jy4YEHUE CBETA.

CocTaB u cTpoeHue aTOMHBIX siaep. M3otonsl. Snepubie cunbl. Jle@ekt Maccbl. DHEprusi CBA3M aTOMHBIX sJIED.

PannoaktuBHOCTh. BUIBI paJlOaKTUBHOIO H3JIy4YEHHS. 3aKOH PAJMOAKTUBHOIO pacnana. SaepHble peakiuu,
peakuuu JAelieHHs W cuHTe3a. llemHas peakuus neneHus saep. SAnepHas sHepretuka. TepMOsaepHBId CHHTES.
[IpumeHeHune ssaepHoOl s3Heprun. bruosornueckoe JENCTBUE PaMOAKTUBHBIX U3ITyYECHHM.

OneMeHTapHble yacTULbl. OyHIAMEHTAIBHBIE B3aUMOICHCTBHS. Y CKOPUTEIN MIEMEHTAPHBIX YaCTHULL.

Crtpoenne Beesrennoi

[IpMeHMMOCTh 3aKOHOB (PU3UKHU ISl OOBSICHEHUS IPUPOABI KOCMUUECKUX 00beKTOB. CoHeuHas cucteMa. 3BE3/bl
Y UCTOYHUKM uX 3Hepruu. Kinaccudukanus 38€31. IBomtonus CoiHIa U 3BE31.

lamaktuka. [lpyrue ranaktuku. [IpocTpaHCTBEHHO-BpeMEHHbIE MacIiTaObl HaOmogaeMol  BceneHHOM.
[IpeacraBnenue 06 3BomonK Beenennoit. TéMHas matepus U TEMHas SHEPTHSL.

IIpuMepHBIN epeYeHb NPAKTHYECKUX U JIA00PATOPHBIX padoT

[IpsaMele n3MepeHus:

- VU3MEPEHUE CUJI B MEXAHHUKE;

- DKCIIEpUMEHTabHasE MpoBepka 3akoHa ['eii-Jlroccaka (M3MepeHue TEPMOIMHAMUYECKUX MapaMeTpOB
rasa;

- n3mepenue IJIC 1 BHYTPEHHETO CONPOTUBJICHUSI UCTOYHUKA TOKA;

KocBeHHbIE U3MeEpeHUs:

- U3MEPEHUE YCKOPEHNS,

- U3MEepEeHHe YCKOPEHUs: CBOOOAHOTO NaICHNUS;

- ONPENIEIICHUE SJHEPTUU

- MU3MEPEHUE YAEIBHOM TETUIOTHI IJIaBJIEHUS JIbIA;

- MU3MEPEHNE BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA;




- OnpeJieSICHUE MOKa3aTelsl IPEeJIOMIICHUS CPEIbI;

- n3MepeHne (POKYCHOTO PacCTOSIHHS COOMPAIOIIEH M pacCcenBaroIIeH JIMH3;

- OTIpEJICIICHHE ITTUHBI CBETOBOW BOJTHBI,

HabGmronenusi:

- HaOmoaeHne nuddys3uu;

- HAOJTIOICHHE SIBJICHUS DJICKTPOMAarHUTHOW UHYKITNH;

HccnenoBanusi:

- HCCIIeIOBaHUE JIBMYKEHUS TeJla, OpPOIIEHHOTO0 TOPU30HTAIIBHO;

- HCCIIeIOBaHUE M30XOPHOTO MPOIecca U OIEHKa aOCOFOTHOTO HYJIS;

- HCCJIEOBAaHNE OCThIBAHUS BOJIBI,

- HCCIIeIOBAHUE SIBJICHUS JIEKTPOMAarHUTHOW UHIYKITUH;

- UCCIIEIOBAHNUE 3aBUCUMOCTH PACCTOSHUS JIMH3BI 10 U300paKEHUS OT PACCTOSHUS JIMH3BI 10 TIpeaMeTa;

IIpoBepka ruIoTes:

- HaIPsHKEHUE TP TTOCTIE0BATEIFHOM BKIIFOUCHHUH JIAMITOYKH ¥ PE3UCTOPa HE PAaBHO CYMME HaIPsKECHUIH
Ha JIAMITIOYKE U PE3UCTOPE;

INNIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA ®U3UKU

B pesynbrare uzydeHus kypca GU3NKM Ha YpOBHE CpelHEro oOIero oOpa3oBaHUs BHITYCKHUK Ha MPOQUILHOM
YPOBHE HAYYHUTCS:

- OOBSACHSTH ¥ aHATU3UPOBATH POJIb U MECTO (PU3UKHU B POPMUPOBAHUU COBPEMEHHON HAYUHON KapTHUHBI
MHpA, B PA3BUTHUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUM, B PAKTUYECKOU JIESITEIbHOCTH JIFOJIEH;

- OTIpEeNENATh U IEMOHCTPUPOBATH B3aUMOCBS3b MEXIAY (DU3UKON U APYTUMH €CTECTBEHHBIMU HAYKaMU;

- XapaKTEepU30BaTh CHUCTEMHYIO CBSI3b MEXKIYy OCHOBOIIOJIATAIONMIMMHA HAYYHBIMH  TOHATHUSIMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, T0JIe), IBIKCHHE, CUJIa, SHEPTHS;

- MOHUMAaTh U OOBSCHATH IEJIOCTHOCTh (PU3MUECKOW TEOPWH, pa3inyaTh TPAHUIBI €€ MPUMEHUMOCTH H
MECTO B Sy APYTrux GU3HMUECKUX TCOPHIA,

- BJIQJCTh NPUEMAMHM TIOCTPOCHHMSI TEOPETHYECKUX JIOKA3aTEIbCTB, a TaKKe TMPOTHO3UPOBAHMS




0COOCHHOCTEH MpOTeKaHus (PU3MUYECKUX SBICHUN M MPOIECCOB HA OCHOBE IMOJYYCHHBIX TEOPETHUYECKHUX BBIBOJOB U
JOKa3aTelIbCTB;

- CaMOCTOSITEIIbHO KOHCTPYUPOBATh IKCIIEPUMEHTAIIBHBIE YCTAHOBKH JIJIs1 IPOBEPKU BBIIBUHYTHIX TUIIOTE3,
paccYUTHIBATh A0CONMIOTHYIO M OTHOCUTENBHYIO MOTPEIIHOCTH IPOBOJUMBIX U3MEPEHHI;

- CaMOCTOSITENILHO IIAHUPOBATH U MPOBOIUTH (PUINUECKUE IKCTICPUMEHTHI;

- pelaTh TPaKTUKO-OpPUEHTUPOBAHHBIE KaUeCTBEHHBIEC U pacuETHBIC (U3NYECKUE 3aaul C OMOPOl KaK Ha
M3BECTHBIE (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJEIIHU, TaK U Ha TEKCThI ¢ U30BITOUHON MH(pOpMAaIIHEH;

- OTIpEAEIATh IPAHULBl MPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENIEH NMpHU pelleHUuU (U3HUECKUX U
MEXIIPEIMETHBIX 3a]1a4;

- BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOMOJIAraroluX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

- XapaKTepU30BaTh IN100ATbHBIE TPOOJIEMBI, CTOSIIUE NTEPE] YETIOBEUECTBOM: SJHEPTETUUECKHE, ChIPHEBBIE,
HKOJIOTMYECKUE U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIIEM;

- OPEICTABIATh MPUHLIMIIBI paOOThl U XapaKTEPUCTUKH M3YUYEHHBIX MAallUH, NPUOOPOB U TEXHUYECKUX
YCTPOWCTB;

- OOBSACHSATH YCIIOBUSI MIPUMEHEHUs (U3MUECKUX MOJENIed NpHU pelleHnHd (U3NUECKUX 3a/1ad, HaXOAMUTh
aJIeKBaTHYIO IIPEJIOKEHHON 3a7aue (PU3NYECKYIO0 MOJEIIb, pa3pemiaTh NpodJeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK ¥ IPU HOMOILHA METOJIOB OLIEHKH.

BhIlyCKHHK Ha YIiIyOJI€HHOM YPOBHE MOJYYUT BO3MOXHOCTh HAYUUThCS:

- IPOBEPATh  IKCIEPUMEHTANIbHBIMH  CPEJICTBAMH  BBIABUHYTHIE TUINOTE3bl, (OPMYIUpPYs  LEJb
UCCJIEJIOBaHMsI Ha OCHOBE 3HAaHUsI OCHOBOMOJIArariux (pu3niyeckux 3aKOHOMEPHOCTEN U 3aKOHOB;

- OINKCHIBaTh U AaHAIU3UPOBATH MOJYUYEHHYIO B pe3ysibTaTe MPOBEACHHBIX (PU3MUECKUX 3KCIEPUMEHTOB
MH(POPMAIUIO, ONIPEAETATh €€ TOCTOBEPHOCTH;

- MOHUMATh U OOBSCHATH CHUCTEMHYIO CBSI3b MEX]y OCHOBOIOJATalOUMMH HAayYHBIMU TOHSATHSIMHU:
IIPOCTPAHCTBO, BPEMsI, MaTepusl (BEIIECTBO, M0JIE), IBHKEHHE, CHJIa, SHEPTHS;

- pemarb SKCIEPUMEHTAJIbHbIEC, KAYE€CTBEHHBIE W KOJMYECTBEHHBIE 3a7a4d OJIMMIIMAJIHOTO YPOBHSA
CJIOKHOCTH, UCIIOJIb3Ys (PU3MUECKHUE 3aKOHBI, a TAKXKE YpaBHEHMUsI, CBSI3bIBatOIINE (PU3HUUECKHUE BEJTUUMHBI,

- aHAJIM3UPOBATh TPAHULIBI MPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IMMOHUMATh BCEOOUIUI XapakTep
(yHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

- dopMynMpoBaTh MW pElIaTh HOBBIE 3aJayd, BO3HUKAIOIIME B XOJA€ Y4eOHOMCCIENOBATENbCKON H



MPOEKTHOM JEATEIbHOCTH;

- YCOBEPIICHCTBOBATH IPUOOPHI U METOJIbI UCCIIEIOBAHUS B COOTBETCTBUH C MTOCTABICHHBIMU 3a/1a4aMH;

- MCIOJIb30BaTh METOJIbI MATEMAaTUYECKOTO MOJICIIMPOBAHUSA, B TOM YUCIE MPOCTEUIINE CTATUCTUYECKHE
METOJIbI ISl 00pabOTKH Pe3yIbTaTOB SKCIIEPUMEHTA.

MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJANYECKOMY OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

B coorBerctBuu ¢ tpeboBanusimu ®I'OC mpeanonaraercs peaiusanus JIEATEIbHOCTHOTO IMOAXO0Aa K MpoIeccy
oOyueHus1, pa3BUTHE y IIKOJbHUKOB YMEHUN MPOBOAUTH HAOIIOAECHUS NMPUPOAHBIX SBJICHUH, ONMUCHIBATh U 00001IaTh
pe3yNbTaThl HAOJIOICHUH, UCIIOIB30BaTh U3MEPUTENbHbBIE IPUOOPHI 1151 U3YUEHUS (PU3NUECKUX SIBICHUN; PECTaBIATh
pe3yNbTaThl HAOIIOACHUHM WM U3MEPEHUHN € MOMOILBIO TaOaull, TpauKOB U BBISABIATH HA 3TOH OCHOBE 3MITUPUYECKHE
3aBHCHUMOCTH; IPUMEHAThH MOJIyYE€HHbIE 3HAHUS /17151 OOBSCHEHUs pa3HOOOPa3HbIX MPUPOJHBIX SBJICHUN U MPOIECCOB,
OPUHLMIIOB JEUCTBUSA BAXKHEHIIMX TEXHUYECKUX YCTPOMCTB, Ui peuieHus (pusnmdeckux 3anad. [IpuHumnuambHOE
3HAUYEHHUE JUIsl peaju3alydyd 3TOro MOJAXO0Ja SBISAETCA 00ECIEUYEHHOCTh (PU3MUECKUX KAOMHETOB COOTBETCTBYIOIIMM
000py/1I0BaHUEM.

['maBHOE B OCHaIllEHNN KaOMHETa (PU3HKU — 3TO JAOOPATOPHOE U JEMOHCTPALIMOHHOE 000pYA0BaHUE, IPUUEM AJIs
pean3anuy MPaKTUYECKON HAMpaBIEHHOCTH MPEAMETa B COBPEMEHHBIX YCIOBUSAX W3MEPUTENbHBIN KOMIUIEKC JOKEH
HACBIIIATHCS KOMIBIOTEPHBIMHA U IIU(POBBIMHU CPEACTBAMU M3MEPEHUS, TaK KaK OOJBIIMHCTBO IIKOJBHUKOB TOJBKO B
KaOuHeTax (PU3UKH MOTYT O3HAKOMHTHCS C TPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHIA.

JleMOHCTpalMOHHOE 000pYyI0BaHKE AOKHO 00ecredrBaTh BOZMOKHOCTh HA0JIIO/IEHUSI BCEX U3YYaeMbIX SIBJICHUM,
BKJIFOUEHHBIX B IPOTPaMMy CpeIHEN IIKOJIBI.

Hcnonb3oBanue nabopaTopHOro obopynoBaHUs B (OpME TEMAaTUYECKUX KOMIUIEKTOB MO3BOJISIET OpraHU30BaTh
BBIMOJIHEHHE (PPOHTAIBHOTO AKCIEPUMEHTA C MPSMBIM JOCTYNIOM y4YallUXcs K HUM B JIFOOOH MOMEHT BPEMEHHU. DTO
JOCTUTAeTCA MyTEM UX XpaHeHHs B IIKadax, pacloyioKEHHBIX BAOJb 3aJHE Win OOKOBOW CTEHbl KaOWMHETa, WU
MCIIOJIb30BaHUs CHEIMAIbHBIX JJA00PAaTOPHBIX CTOJIOB C BBIIBHKHBIMH SIIIIUKAMH.

Hcnonp30BaHne TeMaTHUYECKUX KOMILJIEKTOB JIa0OpaTOPHOTO 00OPYIOBaHUS [0 MEXAaHUKE, MOJIEKYJIsIpHON (pusmke,
AJIIEKTPUYECTBY U ONTHKE CIOCOOCTBYET:

— (OpMHPOBAHUIO TAKOT'O BaXXHOTO OOLIEY4YE€OHOr0 yMEHUs, KaK Moa00p ydalmuMmucs oOOpyJoBaHUS B
COOTBETCTBHH C LIEJIbIO MPOBEEHUS CAMOCTOSITEIbBHOTO UCCIEA0BaAHUS;



— MIPOBEJICHUIO IKCIIEPUMEHTATBHON pabOThI HAa TIOOOM FTare ypokKa;

— YMEHBUIEHUIO TPYIOBbIX 3aTPAT YUYUTEIS TPU MOJTOTOBKE K YPOKaM.

[Ipn wm3ydenun ¢Qu3nku Ha yrayOJIEHHOM YpOBHE TeMaTH4ecKhe (POHTAIbHBIE KOMIUIEKTHI JIOJDKHBI OBIThH
JIOTIOJIHEHBI  00OpPY/IOBAaHUEM, COCTaB KOTOPOTO OMpENEseTcsl COAEp>KaHUEM MPOBOAUMBIX J1a0OPAaTOPHBIX U
HCCIIEIOBATENbCKUX paloT.

CHaOxxeHue kaOuHeTa (DPU3UKU DIIEKTPUUYECTBOM M BOJOM JOHKHO OBITH BBIMOJIHEHO C COOJIOJEHHEM IpaBUII
TEeXHUKH Oe3omnacHocTu. K nabopaTopHbIM CTOJIaM, HEMOJABMKHO 3aKPEIUIEHHBIM HA MOy KaOWHeTa, ClieluaIucTaMu
HOJIBOAUTCA IEPEMEHHOE HallpsbkeHre 42 B oT muyTa KOMIIIEKTa 3JIEKTPOCHA0KEHUSI, MOILIHOCTh KOTOPOT'O BHIOMpPAETCs
B 3aBUCHMOCTH OT YHMCJIa CTOJIOB B KAaOMHETE.

K nemMoHCTpallMOHHOMY CTOJY OT IIUTa KOMIUIEKTA JIEKTPOCHAOKEHUS TOJPKHO OBITh IOJBEACHO HamnpshKeHue 42 u
220 B. B Topue neMOHCTpallMOHHOIO CTojla pa3Meliaercs Tym0a ¢ pakoBUHOM u  KpaHoMm. lLlenbiit psn
J€MOHCTPALIMOHHOTO 000pYIOBAaHUS - KOMIUIEKTHI [0 MEXAHUKE, JIEKTPUUECTBY U ONTUKE - IPU MPOBEACHUU OIBITOB
pacnojararTcs Ha KJIaCCHOM JI0CKE ¢ TIOMOIIbIO MATHUTOB, TO3TOMY OJIHO MOJOTHO JOCKH B KaOMHETE (PU3UKH JTOJKHO
MMETh CTaJIbHYI0 TOBEPXHOCTD.

B xabunere Gpu3uku HEOOXOAUMO UMETH:

— POTHUBOIOKAPHBI MHBEHTapb W anTeuyKy ¢ HAaOOpPOM MEPEeBS30YHBIX CPEJICTB M MEAMKAMEHTOB,
COOTBETCTBYIOIIHUX TPEOOBAHUSM;

— MHCTPYKIMIO MO TMpaBwiaM O€30MacHOCTH TpyAa s OOydalolIuXcs M JKypHald perucTpanuu
MHCTPYKTaXKa 1o mpaBuiaM 0€30MacHOCTH TPYa.

Ha ¢ponTanpHOil cTeHe KkaOuHETa pa3MENIaloTCs IUTaKaT CO IIKajJoW DJIEKTPOMArHUTHBIX BOJIH, TaOiauIa
MenneneeBa, Tabiuia npuctaBok u exuaut CH.

B 3aBuCHMOCTH OT MMEIOIIErocs MPOEKIIMOHHOTO 000pYy/IOBaHUS KaOMHET JOJIKEeH ObITh 00OpYAOBaH CHUCTEMOM
ITOJIHOTO MJIM YaCTUYHOTO 3aTeMHEHHUs. [Ipy OTCYyTCTBUM MHTEPAKTUBHOW JOCKM HA CTEHE 3aKPEIUISETCS DKPaH.

Kabuner ¢u3uku J0MKEH UMETh CIHEHUANbHYI0 CMEXKHYI0 KOMHATy — JIaOOpaHTCKYIO [UIsl XpaHEHUs
JEMOHCTPAIIUOHHOTO OOOpYAOBaHWS © TOATOTOBKMA ONBITOB. KabuueT ¢usnuku, KpoMe 1abopaTOpHOTO W
J€MOHCTPALIMOHHOTO 000PYAOBaHNUS, JOKEH OBITH IO BOBMOKHOCTH TaK)KE€ OCHAILEH:

— y4eOHO-METOJIMYECKOM,  CIPaBOYHO-UH(OPMAIIMOHHOW W HAay4YHOINOIYJISIPHOM  JIUTEpaTypou
(yueOHMKaMH, COOpHHUKaMHU 3aJay, >KypHaJlaMd, PYKOBOJCTBaMHM [0 TIPOBEJIECHUIO YYEOHOro 3SKCIEPUMEHTA,
MHCTPYKIUSMU IO 3KCIUTyaTalluu y4eOHOTO 000py10BaHus);



— KapTOTEKOHN C 3aJaHUsMHU JJISI WHIWBHIYATHHOTO OOYUYEHHUS, OPTaHU3AIMH CAMOCTOSTEIBHBIX PabOT
00y4JaroIuxcsi, MPOBEACHUS KOHTPOJIBHBIX PadOT;

— KOMITJIEKTOM TEMaTHYECKUX TaOIHIl MO BCEM pasjeiiaM IIKOJBHOTO Kypca (PU3MKH, MOPTpeTaMu
BBIJAIONTUXCST (PU3UKOB;

— KOMITJIEKTOM TEXHHYECKHX CPEICTB OOy4YeHHs, KOMITBIOTEPOM C MYJIbTUMEIUNHBIM MPOEKTOPOM U
MHTEPAKTUBHOU JTOCKOM.

[Ipy ucnonb30BaHUU TEXHUUECKUX CPEJICTB OOYUCHHS CIIETyeT YUYUThIBATh BpEMEHHBIC OIPaHUYCHUS, HaJlaraeMbIe
caHUTapHBIMHU NpaBwiiamMu U HopMmamu (CanlluH).



