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IHosicHUTEABLHAA 3AIINCKA

[Tporpamma no ¢usuke st 10-11 kmaccoB cocTaBieHa Ha OCHOBE (eiepaIbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CpeAHero olmiero oopasoBaHus 1o pusnke
,yaeonoro iana MOY CILINe56 u Ha ocHOBE TIpuUMeEpHO 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOTO 00111ero obpazoBanus o ¢usuke st 10-11 xmaccos, aBropsl Mskures .41,
byxosues b.b., u ap. M.: [Ipocsenienue, 2020 B cOOTBETCTBUHU C KOTOPHIM Ha U3Y4YE€HUE
Kypca (HU3UKH BBIEIEHO 68 yacoB U3 pacyera 2 yaca B Henento B 10 kimacce u 68 yacoB u3
pacdera 2 yaca B Henenmo B 11 kiacce

Pasznen 1
IlnanupyeMble pe3yJbTaThl OCBOCHHS Y4eOHOTo mpeaMeTa «DU3nKa

JIMYHOCTHBIE Pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro npeamMera (l)l/l3l/lKl/I

JInuHocTHBIE pe3yabTaTbl B chepe OTHOmeHMIT o0ydaromuxcsa K cede, K CBoeMy
3I0POBBIO, K MIO3HAHUIO CEOSI:

— OpHeHTalus O0y4yaromMXcs Ha JOCTUKEHUE JIMYHOTO CUACThsl, peal3alliio MO3UTHUBHBIX
KU3HEHHBIX TEpPCINEKTUB, WHUIUATHUBHOCTh, KPEaTUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEENIEHUI0, CIOCOOHOCTh CTaBUTh €U U CTPOUTH KU3HEHHBIE IJIaHBI;
— TOTOBHOCTh M CIIOCOOHOCTH OOecrHeunuTh ce0e M CBOMM ONU3KUM JIOCTOMHYIO KH3Hb B
MPOLECCE CAMOCTOSITENIbHOM, TBOPYECKOW M OTBETCTBEHHOM NESITEIBLHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH OOYy4YaromMXCsl K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
cOOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTh BbIpa0aThIBaTh COOCTBEHHYIO MO3HUIIMIO
[0 OTHOIIEHUIO K OOILIECTBEHHO-NOJUTHYECKHM COOBITHSAM MPOIIJIOrO M HACTOSIIEro Ha
OCHOBE OCO3HAaHUS M OCMBICIIEHUS UCTOPUH, IyXOBHBIX LIEHHOCTEH M JAOCTHKEHHH HaIlen
CTpaHBbl;

— TOTOBHOCTh M CHOCOOHOCTh OOyYaromMXcs K CaMOPa3BUTHUIO M CAMOBOCIHUTAHUIO B
COOTBETCTBUU C OOILIEYETOBEYECKUMHU LIEHHOCTSIMU U HJAEaTaMU IPa)<IaHCKOro OOIIEeCTBa,
NOTpeOHOCTh B (DPU3MYECKOM  CaMOCOBEpIICHCTBOBAHMHM,  3aHATUSAX  CIIOPTUBHO-
0310pPOBUTEIILHOM IS TEIBHOCTBIO;

— NPUHATHE U pealln3alus LIEHHOCTEeH 3/10p0BOro u 06e30macHOro odpasa KU3HHU, OepexHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHME K COOCTBEHHOMY (DU3HYECKOMY H
IICUXOJIOTUYECKOMY 310POBBIO;

— HENIPUSITHE BPEAHbBIX IPUBBIUEK: KypEeHUs], yIOTPEOIECHUs AJIKOT0JIsl, HAPKOTHUKOB.
JIMYHOCTHBIE pe3yJbTaThl B cepe oTHOLIEeHUN o0yuaomuxcsi K Poccun kak k Poaune
(OteuecTBy):

— poccuiickas MIAEHTHUYHOCTb, CIIOCOOHOCTb K OCO3HAHUIO POCCHUMCKONH HIAEHTUYHOCTU B
HOJIMKYJABTYPHOM COLMYME€, YYBCTBO IPHYACTHOCTU K HCTOPUKO-KYJIBTYPHOH OOLIHOCTH
poccuiickoro Hapoja u cyap6e Poccun, narpuoTusm, roTOBHOCTb K JIy)KeHHI0 OTeuecTBy, €ro
3alIUTE;

— yBa)X€HHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepe]; PouHOM, ropocTH 3a cBOH
Kpai, cBolO PonamHy, npommoe M HacTosAllee MHOTOHAIMOHAalIbHOrO Haponaa Poccuw,
yBa)KE€HHE K FOCYJapCTBEHHBIM CUMBOJIaM (repO, ¢uiar, TMMH);

— (opMHpOBaHUE YBAXXEHHUSI K PYCCKOMY SI3bIKY KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoii
denepanuy, SBISAIOIMIEMYCS OCHOBON POCCHICKONW HIEHTMYHOCTH M TJIaBHBIM (DaKTOPOM
HAIlMOHAJILHOTO CaMOOIIPEACICHUS;

— BOCHHMTAaHUE YBAXEHHS K KyJIbType, S3bIKaM, TpaJulUsM M oOOblYasM HapoJIOB,
npoxxkusarolux B Poccuiickont @enepannu.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLIECHNH 00y4AOIIUXCH K 3aKOHY, TOCYAapCTBY U
K I'PAXKIAHCKOMY 00IIIeCTBY:

— TPaXJAHCTBEHHOCTb, TpaKJAaHCKas MO3MIMSA aKTUBHOIO U OTBETCTBEHHOIO WIEHA
poccuiickoro oOIIecTBa, OCO3HAIOLIET0 CBOM KOHCTUTYIIMOHHBIE MpaBa U OOS3aHHOCTH,



YBAXAIOLIEro 3aKOH M IPaBONOPANOK, OCO3HAHHO IPUHUMAIOLIEIO TPAaJULMOHHBIE
HAllMOHAJIbHBIE U OOIIEYEIOBEUYECKUE TI'yMAaHUCTUYECKHE M JIEMOKPATUYECKUE IEHHOCTH,
rOTOBOTO K Y4aCTHIO B O0ILECTBEHHOM XKU3HU;

— IPU3HAHUE HEOTUYXIAEMOCTH OCHOBHBIX IPaB M CBOOO/] YeJIOBEKA, KOTOPHIC MPUHA ICKAT
KaX/JI0OMy OT POXKJIEHHs, OTOBHOCTb K OCYILIECTBJIEHHIO COOCTBEHHBIX IpaB U cB0OOa 0e3
HapylleHHUsl MpaB U CBOOOJ APYrux JUL, FOTOBHOCTh OTCTauBaTb COOCTBEHHBIE IpaBa U
cBOOOJIBI YEJIOBEKa W TPaKIAHWHA COTJACHO OOUICTPU3HAHHBIM TPHHIWIAM W HOPMaM
MEXIYHApOJHOTO TpaBa U B cooTBeTcTBUM ¢ Konctutymmen Poccuiickonn ®enepanuu,
IIPaBOBAs U IMOJIUTUYECKAs TPAMOTHOCT;

— MMPOBO33PEHHME, COOTBETCTBYIOIEE COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKd H
OOIIECTBEHHON NPAKTHUKW, OCHOBAaHHOE Ha IHAJIOTe KYNIbTYp, a TaKXkKe pa3iuyHbIX (hopm
0O0IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IMOJIUKYIBTYPHOM MHPE;

— WHTEpPUOpHU3aLMs LEHHOCTEN JEMOKPATHH U COLMAIbHOW COJMAAPHOCTH, TOTOBHOCTh K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOLIEHUH B TPYIIE WIA COUUAIBHON OpraHU3allly;

— TOTOBHOCTh OOYYalOIIMXCSI K KOHCTPYKTUBHOMY YYacTHIO B HPHUHITUM pEIICHUH,
3aTparuBarolIMX UX MpaBa U MHTEPECHI, B TOM UYHUCIE B Pa3IU4yHBIX (opMax OOIIECTBEHHOM
CaMOOPraHu3allii, CAMOYIIPaBJICHUs, OOIIECTBEHHO 3HAYUMON JIESATENIbHOCTH;

— MPHUBEPKEHHOCTh MJIeIM MHTEpPHALMOHAIN3MA, JIpYKObl, PaBEHCTBA, B3aUMOIOMOILHU
Hapo/JI0B; BOCIIUTAHUE YBAXKUTEJIBHOTO OTHOIIEHUS K HAIMOHAJIBLHOMY JIOCTOMHCTBY JIFOJIEH,
UX YyBCTBAM, PEJIUTHO3HBIM YOSKIEHUSIM;

— TOTOBHOCTh OOYYaOIIMXCS IMPOTHBOCTOSITH HACOJOTHM SKCTPEMH3Ma, HalMOHAIU3Ma,
KceHO(oOUM; KOPPYMUMH;, AUCKPUMUHAIMU TIO0 COIMAIBbHBIM, PEIMTHO3HBIM, PAaCcOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JIPYTMM HEraTUBHBIM COLIMAJIBHBIM SIBIICHUSM.

JIMYHOCTHBIE Ppe3yabTaTbl B c(epe OTHOLICHUHA O0YyYAIOUIUXCH € OKPYKAIIUMH
JIOAbMU:

— HPaBCTBEHHOE CO3HAHUE U MOBEJICHUE Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX IEHHOCTEMH,
TOJIEPAHTHOTO CO3HAHUS U MOBEJCHUS B MOJUKYJIHTYPHOM MHUpPE, TOTOBHOCTH U CIIOCOOHOCTH
BECTU JAUAJIOT C APYTHMMH JIIOJbMH, JOCTUTaTh B HEM B3aWMOINOHHUMAaHUS, HaXOJUTh OOLIUe
LEJU ¥ COTPYIHUYATh JUISl UX JOCTHKECHHS;

— IPUHATHE TYMaHUCTUUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAXXHUTEIbHOE U TOOpOXKeIaTeIbHOe
OTHOLLIEHHUE K IPYroMy YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHUIO;

— CIOCOOHOCTH K COTMEPEKMBAHUIO U (POPMUPOBAHUE NMO3UTUBHOTO OTHOIICHUS K JIIOISIM, B
TOM YHCJIE K JIULaM C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbsI U MHBAJIMIAM; OepexHOE,
OTBETCTBEHHOE W KOMIIETEHTHOE OTHOLIEHHWE K (U3MYECKOMY M MCUXOJIOTHYECKOMY
3I0POBBIO IPYIUX JIOJEH, YMEHUE OKa3bIBATh IIEPBYIO TOMOIIIb;

— (opmupoBaHHE BBIPAKEHHON B TIOBEACHUM HPABCTBEHHOW MO3UILIMM, B TOM YHCIE
CIIOCOOHOCTH K CO3HATEJIbHOMY BbIOOPY /100pa, HPAaBCTBEHHOTO CO3HAHUS M MOBEACHHUS Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKHX LIEHHOCTeW M HPABCTBEHHBIX YYBCTB (YECTH, JI0JITa,
CIPaBeUTMBOCTU, MUJIOCEPIUS U IPYKeEIt0o0us);

— pa3BUTHE KOMIIETEHIIMI COTPYJAHMYECTBA CO CBEPCTHUKAMM, AETbMHU MJIIAJIIETO BO3PACTa,
B3POCIBIMU B 00pa3oBaTelbHOM, OOIIECTBEHHO TMOJE3HON, YueOHO-HCCIeI0BaTEIbCKOM,
MIPOEKTHOM U IPYTUX BUAAX AEATEIbHOCTH.

JInuHOCTHBIE pe3yabTaThl B chepe OTHOMIECHHI 00y4aIOIIMXCHA K OKPY/KAKOIIEeMy MHUPY,
JKMBO NPUPOJE, XYA0KECTBEHHOH KYJIbType:

— MHUPOBO33pEHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU, 3HAUMMOCTH
HayKd, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAICHUE JIOCTOBEPHOM
uHpopManuel 0 MepeoBbIX JOCTIKEHUSIX U OTKPHITUAX MUPOBOM M OTEUECTBEHHOM HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBa;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUIO, B TOM 4HCIE €aMOOOpa3oBaHMIO, Ha
NPOTSHKEHUU BCEW KU3HHM; CO3HATENbHOE OTHOIIEHHE K HENpPEepHIBHOMY OOpa30BaHHIO Kak
YCJIOBHIO YCIIEIIHOM NnpodeccroHalbHONM U 001IECTBEHHON AEATENbHOCTH;

— HKOJIOTHYECKast KylIbTypa, Oepe’kHOe OTHOIIECHHUS K POJHOM 3eMJie, IPUPOTHBIM OOTaTCTBaM
Poccun 1 Mupa; noHMMaHue BIUSHUSA COLUATBHO-DKOHOMHMUYECKHUX IIPOLIECCOB HA COCTOSTHUE



MPUPOJTHON U COIMAIBLHON Cpebl, OTBETCTBEHHOCTh 32 COCTOSHHE MPHPOJHBIX PECYPCOB;
YMEHHS U HaBBIKH Pa3yMHOTO MPUPOJIOIOIE30BaHS, HETEPIIMMOE OTHOIICHHE K JICHCTBUSM,
MIPUHOCAIINM BpPe]] 3KOJIOTUH; IPUOOPETEHHE OTIBITA 3KOJIOTO-HAMPABICHHOHN JAEATEILHOCTH;
— OCTETUYECKOE OTHONIICHHS K MHUPY, TOTOBHOCTh K JCTETHUYECKOMY OOYCTPOMCTBY
cOOCTBEHHOTO OBITA.

JInyHOCTHBIE pe3yJIbTAThl B cpepe OTHONIEHUI 00yYAONIMXCS K CeMbe U POAUTENAM, B
TOM YHCJIE MOATOTOBKA K CeMeifHOM KU3HU:

— OTBETCTBEHHOE OTHOIICHHWE K CO3/IaHMI0 CEMbHM Ha OCHOBE OCO3HAHHOTO NPUHSTHS
IICHHOCTEH CEMCHHOM KHU3HU,

—  TOJOXKUTENbHbI 00pa3 ceMbu, pOAUTENbCTBA (OTLOBCTBA M MATEpPUHCTBA),
WHTEPHOPHU3AIHS TPAIUIIMOHHBIX CEMEHHBIX IEHHOCTEH.

JInuyHoCTHBIE pe3yJbTaThl B c(epe OTHOLIEHHS oOOydawmmxcss K Tpyay, B cdepe
CONHUATBHO-IKOHOMUYECKUX OTHOIIECHHUI:

— YBa)kK€HHUE KO BceM (opMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymie mpodeccun Kak MyTh M CIOCO0 peanu3anud COOCTBEHHBIX
KU3HECHHBIX TIAHOB;

— TOTOBHOCTH OOYYarOIIHUXCS K TPYAOBOH TPO(ECCHOHATHLHOW JEATEIBPHOCTH KaK K
BO3MOXHOCTH y49acTHs B PCHICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIapPCTBEHHBIX,
00IIeHAIMOHATBHBIX TTPOOIIEM;

— TOTPEOHOCTHh TPYIUTHCS, YBOKCHHE K TPYAY U JIFOJAM TPYAa, TPYAOBBIM JIOCTHIKCHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIICHHWE K Pa3HbIM BHUIAM TPYIOBOH
NESITeIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KHBaHWIO, BKJIIOYas OOYYCHHE W BBINOJHEHUE JOMAITHUX
o0s3aHHOCTE.

JIMYHOCTHBIE pe3yJbTaTbl B cepe PU3HIECKOro, NMCUXOJ0THYECKOr0, COMAIBLHOI0 U
aKaJeMU4ecKoro 0J1aronoJy4us 00y4arommxcs:

— (uznyueckoe, SIMOIMOHATBHO-TICHXOJIOTHYECKOE, COIMAIBHOE OJIaromoydrue 00yJaronuxcs
B OKM3HM 0Opa3oBaTeNbHOM OpraHu3aluu, OIIyIIeHHWE JeThbMU O€30MacHOCTH U
TICUXO0JIOTHYECKOTO KoM(popTa, HHPOPMAIIMOHHOHN 0€30TacHOCTH.

MeTtanpeaMeTHbIe pe3yJbTAThl 0CBOEHHS Y4eOHOr0 npeaMera Gpusuku

MertanpeaMmeTHble  pe3yibTaTbl OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM  MPOrpaMMbl
MPEACTABJICHBI TPEMS I'PyIIIaMU YHHUBEPCAIBbHBIX yueOHbIX nercTBuid (Y'Y /).

1. PeryasiTuBHbIE YHHBepPCcaJbHbIe YUueOHbIe 1elCTBHS

— CaMOCTOATEIbHO OMPENENTh 1IeNd, 331aBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OTIPEEeNUTh, UTO LIeJIb JOCTUTHYTA;

— OLICHHUBATh BO3MOJKHBIE TMOCIEICTBUS JOCTH)KEHUSI MOCTABICHHOW IENU B ACSITEIbHOCTH,
CcOOCTBEHHOM KU3HU U >KU3HU OKPYKAIOIIUX JIIOJCH, OCHOBBIBAsACH HA COOOPaKEHUSAX STUKU
U MOpaJH;

— CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEIbHON IESATEILHOCTH U
KU3HEHHBIX CUTYalMSIX;

— OLEHMBATh pECyYpCbl, B TOM 4YHCJIE€ BpeMs U JApyrue HeMaTepHalbHbIE PECYPCHI,
HE0OXO0IUMBIE JUI TOCTHKEHHS MTOCTABICHHOM 1IeTH;

— BBIOMpaTh MyTh JOCTHIKEHUS LEJIH, IJIAHHUPOBATh peEIIeHHE TIOCTABICHHBIX 3aad,
ONTUMU3UPYS MaTepUATIbHBIE U HEMATEepUaIbHbIE 3aTPATHI;

— oOpraHu3oBbIBaTh S(O(HEKTUBHBIA IMOUCK PECYpPCOB, HEOOXOMUMBIX I JOCTHXKEHUS
MOCTaBJIEHHOM 111N,

— COTOCTABIISITh MOJTYYEHHBIN pe3yabTaT AESITEIbLHOCTH C MIOCTABIEHHOM 3apaHee 1EblO.

2. Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eICTBUS:



— HMCKAaTh M HaXOJWUTh O00OOIICHHBIE CIOCOOBI pelIeHus 3a/1a4d, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYThIi MH()OPMAIIMOHHBIA TMOWUCK W CTaBUTh HAa €ro OCHOBE HOBBIE (y4eOHBIC U
[I03HABATENIbHbIE) 3a/1a4H;

— KpPUTHUYECKH OLIEHWBATh W HWHTEPIPETUPOBATH WHGOPMAIMIO C Pa3HBIX IO3HIINN,
pacmno3HaBaTh ¥ (PUKCHPOBATH MPOTHBOPEUHS B MHPOPMAITMOHHBIX HCTOUYHUKAX;

— WCIOJB30BaTh pPAa3jJUYHbIE MOJEIIBHO-CXEMAaTUYECKUE CPEACTBA JUIA IPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€d W OTHOLICHHWM, a TakKe€ NPOTHBOPEYM, BBISBICHHBIX B
MH()OPMAMOHHBIX HCTOYHUKAX;

— HaxOJUTh W TPHUBOJUTH KPUTHUYECKHUE aPTYMEHTHI B OTHOIICHUH ACUCTBUU U CYKJICHUU
JIPYroro; CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHYECKHM 3aMEUaHUSIM B OTHOIIECHUU
COOCTBEHHOTO CYXKJICHHS, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHSI,

— BBIXOJHMTH 33 PaMKH y4e€OHOTO MpeaMeTa U OCYIIECTBIISTH IEJICHANPaBICHHBIM MOUCK
BO3MOJKHOCTEH IS IUPOKOTO TIEPEHOCA CPEJICTB M CIIOCOOOB JICUCTBUS;

— BBICTpauBaTh WHIUBUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPUIO, YUUTHIBAS OTPAaHUUYEHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OTPAHUYEHUS;

— MEHATH U YACPKUBATH Pa3HbIC MO3UIIUH B TIO3HABATEIIHLHOU I€ATETHHOCTH.

3. KomMyHUKATHUBHbIE YHUBepPCcaJbHbIe YueOHbIe NelCTBUS

— OCYIIECTBJISITH JIETIOBYF0 KOMMYHHKAITUIO KaK CO CBEPCTHHUKAMH, TaK M CO B3POCIBIMH (KaK
BHYTPH 00pa30BaTEIHbHON OpraHU3alNH, TaK M 3a €€ MpeJeIaMu ), TT0J0UpaTh MapTHEPOB IS
JIEJIOBOM KOMMYHHUKAIIMHA UCXOJIS U3 COOOPKEHMI Pe3yabTaTUBHOCTH B3aUMOJICUCTBHS, a HE
JIMYHBIX CUMITaTHM;

— TPU OCYIIECTBICHUH TPYMIOBOW pPabOThI OBITh KaK PYKOBOJUTENIEM, TaK W HWICHOM
KOMaH/Ibl B Pa3HBIX POJISIX (T€HEpaTop WACH, KPUTHK, UCTIOTHUTEIb, BRICTYAIONINAN, SKCIIEPT
U T.J.);

— KOOpPAMHHMPOBATb M BBHINOJHATH pabOTy B YCIOBUAX pEalTbHOrO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

— pa3BepHYTO, JIOTMYHO M TOYHO H3JIaraThb CBOIO TOYKY 3PEHHS] C HCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MUChMEHHBIX) SI3BIKOBBIX CPEJICTB;

— pacro3HaBaTh KOH(QIMKTOICHHbIE CUTYAIMH U MPEI0TBpaIiaTh KOHGIUKTHI 0 UX aKTUBHON
(da3bl, BbICTpauBaTh JEIOBYI0 U 00pa30BaTEIbHYI0O KOMMYHUKAIIMIO, M30eras JTUYHOCTHBIX
OIICHOYHBIX CYXKICHUM.

IIpenmeTHbIe pe3y/ibTATHI H3yYeHHUs] Y4eOHOT 0 peaMeTa PU3UKHU:

— JIEMOHCTPUPOBATh Ha IIPUMEpaxX pojb U MeCTO PU3MKU B (GOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MHpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TEXHOJIOTHil, B TPAKTHYECKOU
NeSITeNLHOCTH JIFOZICIH;

— JIEMOHCTPUPOBATh Ha MPUMEPaxX B3aUMOCBA3b MEXKIY GUZUKON U APYTUMU €CTECTBEHHBIMU
HayKaMH;

— YCTaHaBJIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPUMEHATH OCHOBHBIE
buznuecKkue MOAEH ISl UX ONKUCAHUS U OOBSICHEHHUS,

— UCTOJb30BaTh HHPOPMAINIO GUZNYECKOTO COACPIKAHUSI IPU PEIICHUH YIEOHBIX,
MPAKTUYECKUX, MPOEKTHBIX M UCCIEIOBATENbCKHIX 3a1a4, HHTETPUPYS UH(POpMAITIIO U3
Pa3IMYHBIX UCTOYHUKOB U KPUTUUYECKHU €€ OLICHUBAS;

— pa3nuyaTh U yMETh UCIOJIb30BaTh B y4EOHO-UCCIIEIOBATENECKOM AeATEILHOCTH METOIbI
HAy4YHOTO TMO3HaHUA (HaOII0IeHNe, OTIMCaHNe, H3MEPEHUE, IKCIIEPUMEHT, BbIIBUKEHHE
TUTOTE3bI, MOJCIMPOBAHUE U JIP.) U (OPMBI HAYYHOTO TO3HAHUS ((DaKThI, 3aKOHBI, TEOPHN),
JNEMOHCTPHPYS Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM IMMO3HAHUH;

— TIPOBOJIUTH MIPSIMbIE M KOCBEHHBIE M3MEHEHHs (PU3UIECKIX BETHMYNH, BRIOUPAs
M3MEpUTENbHBIE MPUOOPHI C YI€TOM HEOOXOAMMON TOYHOCTH U3MEPEHHIA, TUTAHUPOBATH XO/T
W3MEPEHUH, NOTy4YaTh 3HAUEHUE U3MEPSIEMOI BEIMUMHBI U OLIEHUBATh OTHOCUTEIBHYIO
MOTPENIHOCTH 0 33JaHHBIM POpMYyTIaMm;



— MPOBOJMTH UCCIIETOBAHUS 3aBUCUMOCTEH MEX Ty (PU3NYECKMMHU BEIIMYMHAMU: TIPOBOJAUTH
M3MEPEHUS U OIPENEIATh Ha OCHOBE UCCIIEJOBaHMs 3HAUE€HUE IapaMeTPOB,
XapaKTEepPU3YIOIIMX JIaHHYI0 3aBUCHUMOCTb MEK/y BEJIMUMHAMU, U JIENATh BBIBOJI C YUETOM
IIOIPEIIHOCTH U3MEPEHUN;

— MCIIOJIb30BATh IS ONMCAHMS XapaKTepa MPOTeKaHuUs (PU3HMUECKUX MPOLECCOB (pru3nuecKue
BEJIMYMHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEXKy HUMH;

— HMCIIOJIB30BATh IS ONMCAHMSI XapaKTepa MPOTeKaHUs (PU3NIECKUX MPOIIECCOB (PU3HUECKHUE
3aKOHBI C YUE€TOM I'PaHMI] UX IPUMEHUMOCTH;

— pelaTh Ka4eCTBEHHBIE 3a/1a4M (B TOM YHMCIIE U MEKIIPEIMETHOIO XapaKTepa): UCIOIb3ys
Mo/1eH, (PU3UIECKUE BETUYMHBI U 3aKOHBI, BRICTPaWBaTh JIOTHYECKH BEPHYIO LIETIOUYKY
00BsICHEHUS (JIOKA3aTEIbCTBA) TIPEIOKEHHOTO B 3a]1aUe TIpoliecca (SBICHHUS);

— pemathk pacueTHbIE 33/1a4H C SBHO 33aHHON (pU3MYecKOi MOJETbIO: Ha OCHOBE aHAIHM3a
YCIIOBHUS 3a/1a4M BBIACIATH (PU3UUYECKYIO MOJIENb, HAXOAUTh (PU3NUYECKHE BETUUUHBI U
3aKOHbI, HEOOXOIMMbIE U JJOCTATOYHBIE I €€ PELICHMs], IPOBOJUTH PACUEThl U IPOBEPITH
MTOJTY4EHHBIN pe3ysbTar;

— YUUTBIBATh I'PAaHUIIbl IPUMEHEHUS U3YUYEHHBIX (U3NUECKUX MOJIENEN MPH pelIeHnn
(bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

— UCTOJIb30BaTh UHPOPMAIIUIO U IPUMEHSTh 3HAHUSI O PUHLUIIAX Pa0OTHI U OCHOBHBIX
XapaKTepUCTUKAaX N3YYEHHBIX MaIINH, IPUOOPOB U IPYrUX TEXHUUECKUX YCTPOMCTB /ISt
pelIeHHs MPAaKTUYECKHUX, YaeOHO-UCCIe0BaTENbCKUX U MTPOEKTHBIX 33]1a4;

— UCTOJIb30BaTh 3HAHUS 0 (PU3UUYECKUX 0OBEKTAX U MPOIECCax B MOBCETHEBHOM MKU3HU IS
obecrnieueHns 0€30MacHOCTH MpHU 0OpalleH!H ¢ IPUOOpPaMU U TEXHUYECKUMH YCTPONCTBaMH,
JUIS COXpaHEeHUsI 37J0POBbsI U COOTIOACHHSI HOPM SKOJIOTMUECKOT0 NIOBEJICHUS B OKpYXKatoIIeH
cpene, i NPUHSATHS PEIICHUIN B MOBCEAHEBHOM KU3HU.

— OHUMATh U OOBSICHATH LIEJIOCTHOCTD (PU3UUECKON TEOPHH, pa3inyaTh TPAHUIIbI €€
MIPUMEHUMOCTH ¥ MECTO B PSAY APYrUX (PU3UUECKUX TEOPUIL;

— BJIaJIeTh IpUEMaMU TIOCTPOEHUSI TEOPETUUECKUX TOKA3aTEeNbCTB, a TAK)KE IPOTHO3UPOBAHUS
0COOEHHOCTEH MpoTeKaHus PU3NUECKUX SBJICHHUM U MIPOIIECCOB Ha OCHOBE MOJYYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

— XapaKTepu30BaTh CUCTEMHYIO CBSI3b MEX/1y OCHOBOIIOJIAralOIMMH HaYYHBIMH TOHATHSIMHU:
MIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, NOJIE), IBUKECHHE, CUIa, DHEPIHS,;

— BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHMS OCHOBOIOJIAralOIINX (PU3NYECKUX
3aKOHOMEPHOCTEH U 3aKOHOB;

— CaMOCTOSITENILHO IJIAHUPOBAThH M MMPOBOJUTH (PU3UUECKHE SKCIIEPUMEHTBHI;

— XapaKTepu30BaTh IN00aTbHBIE TPOOIIEMBI, CTOSIIIKE NIEPE]] YETIOBEUECTBOM:
SHEPreTHYECKUe, ChIPhEBbIE, SKOJIOTHUECKUE, — U POJIb (PU3UKU B PEILICHUU 3TUX MPOOIIeM;
— peuaTh NPaKTUKO-OPUEHTHPOBAHHBIE KAYECTBEHHbBIE U pacueTHbIe (PU3UUYECKHE 3a/1a4H C
BBIOOPOM (hH3MUECKON MOJENH, NCTIONB3YsI HECKOJIBKO (DU3NYECKUX 3aKOHOB WK (HOpMYII,
CBSI3BIBAIOIIUX U3BECTHBIC (PU3NYECKUE BEIIMUUHBI, B KOHTEKCTE MEKIPEIMETHBIX CBSI3EH;

— OOBSCHATH MPUHIUIBI PAOOTHI M XapaKTEPUCTUKU U3YUYEHHBIX MAIIUH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB;

— OOBSICHATH YCIIOBUS MIPUMEHEHUS (PU3UUECKUX MOJIENIeH MPH pelIeHnU (PU3NYECKUX 3a]1ad,
HaXO0JIUTh aJICKBATHYIO MPEAJI0KEHHOH 3a/1aue (PU3NYECKYI0 MOJIeNb, pa3pelarh mpoodaemy
KaK Ha OCHOBE MMEIOIMXCS 3HAHWM, TaK ¥ IPU IOMOIIM METOJI0B OLIEHKH.

10 kaace
du3uKa Kak Hayka. MeTobl HAYYHOT' 0 O3HAHUSA NMPUPOABI

Y4eHHK HAYy4YUTCH:

— HaOMI01aTh U ONMMCHIBATh (PU3UYECKUE SBICHUS;

— MEPEBOIUTH 3HAYCHUs BEJIMYMH U3 OJJHUX €IUHULL B IPYTUE;
—O0OBACHATH pa3inyHble PyHTaMEHTAIbHbBIE B3aUMOICHCTBHS;
—CpaBHUBATh HHTEHCUBHOCTb U PAAUYC ACUCTBUS B3aUMOICHCTBUN



Yuyenuk MOJIYYUT BO3MOKHOCTD HAYUYUTHCHA:

— MOHUMATh M OOBSACHSITH LEIOCTHOCTh (PU3NUECKOM TEOPUH, PA3INIaTh TPAHULIBI €€
MPUMEHUMOCTH U MECTO B PSIIy APYrUX (HPU3NIECKUX TEOPUH;
— BJIAJIETh IPUEMAMU MOCTPOCHUS TEOPETUUECKUX JOKA3ATEIbCTB, a TAKKE IIPOTHO3UPOBAHUS
0coOeHHOCTeH NMpoTeKaHus (PU3NYECKHX SIBICHUH U IPOIIECCOB HA OCHOBE MOJTYYEHHBIX
TCOpeTI/I‘-IeCKI/IX BBIBOJOB U JOKAa3aTCJIbCTB,

MexaHuka.

Y4eHUK HAYYUTCH:

® JCIOJIb30BaTh  HMJCK0  aroMu3Ma g OOBSCHEHUS  CTPYKTYpbl  BEIECTBA;
HMHTEPIPETUPOBATH PUINICCKYIO0 HH(DOPMAIIHIO, ITOTYyICHHYIO
W3 IPYTrUX UCTOYHUKOB.

®  JICIOJIG30BAThL I OMMCAHHUS MEXAaHHYECKOTO IBM)KEHUS KHUHEMATHUYECKUE BEIMYHHBI:
paznyc-BeKTOp, MepeMelieHre, MyTh, CPEIHSS MMyTeBass CKOPOCTh, MTHOBEHHAsI U OTHO CUTEJIbHAS
CKOPOCTH, MTHOBEHHOE€ W IEHTPOCTPEMUTEIFHOE YCKOPEHHs, MEePUOJ M 4YacToTa BpalleHUS,
yIJIOBasi ¥ JIMHEWHAs CKOPOCTH; Pa3bsICHATh OCHOBHBIC TOJIOKEHUSI KMHEMAaTHKH; OMHCHIBATh
JIEMOHCTPAIMOHHBIE ONBITHI boiist u onbIThl ['anmiies
JUTSI ICCIICTOBAHUS SIBJICHHUSI CBOOOTHOTO TAJICHUS TEJT;, OMUCHIBATh SKCIIEPUMEHTHI TI0
M3MEPEHUIO YCKOPEHUsI CBOOOTHOTO
MaJIeHUs] ¥ U3YYCHUIO TBIKCHUS TeJla, OpPOIIIEHHOTO TOPU30HTAIBHO;

e jle7aTh BBIBOJIBI 00 OCOOEHHOCTSX CBOOOTHOTO TAJCHHUS TET B BaKyyMe M B BO3IyXe,
CPaBHUBATh X TPACKTOPHH;

® T[PUMEHSTh TMOJyYEHHBIE 3HAHWUS JUISI PENICHWS TMPAaKTHYECKUX 3a71ad. JaBaTh
OomnpeneseHUsT TOHATHIA: WHEPIHAJIbHAS CHUCTEMa OTCYETa, MHEPTHOCTh, CHJIA TSHKECTH, CUJIA
YOPYrOCTH, CHJIa PEaKlUy OTOPHI, CUJIa HATSHKEHUS, BEC TeJla, CHUjla TPEHUS MOKOs, CHJIa TPEHUS
CKOJILXKEHUS, CUJIa TPEHUS KavCHWS; dbopMynMpoBaTh TPUHIUIT HWHEPIUU, TMPUHIUII
OTHOCHTEILHOCTH [ anusies, MpUHIKI CYePIIO3UINHN CUJl, 3aKoHbI HhtoTOHA, 3aKOH
BCEMHUPHOTO TATOTEHUS, 3aKOH ['yKa;

®  Pa3BACHATH MPEIACKA3ATECIBbHYIO U OOBSICHUTENHHYIO (YHKITUN KJIACCUYECKON MEXaHUKH,
OTMCBIBATh OMBIT KaBeHAMIIA 110 M3MEPEHUIO TPABUTAIIMOHHON TTOCTOSTHHOM, SKCIIEPUMEHT 10
U3MepeHHIo KodhpuireHTa TpeHus CKOJIbKEHUSI; HAOJI01aTh U UHTEPIIPETUPOBATH PE3YJIbTAThI
JEMOHCTPAIIMOHHOTO OTIBITA, MOATBEPIKIAIOIIETO 3aKOH WHEPITUH; UCCIIE0BaTh ABM)KCHUE Tella
110 OKPYXKHOCTH TIOJT ICHCTBUEM CHJI TSDKECTH M YIIPYTOCTH; JACJIaTh BBIBOJBI O MEXaHU3ME
BO3HUKHOBEHHSI CHJIBI YIIPYT'OCTH C TIOMOIIBI0 MEXaHUYECKON MOJIeTTH KpUCTalIa; OOBICHIThH
MIPUHIIATI JCHCTBUS KPYTHIIHHBIX BECOB;

®  MPOrHO3UPOBATh BIMSHUE HEBECOMOCTH Ha MOBEACHHE KOCMOHABTORB IIPH JITUTEIIBHBIX
KOCMUYECKHUX IMOJIETaX; MPUMEHSITh MOJTYYCHHbIE 3HAHUS JJIs PELICHUS MPAKTUYECKUX 3a/1ad.
JaBaTh OIpE/IeICHHsI MOHATHI: 3aMKHYTasl CUCTEMA, PEaKTUBHOE JIBYKEHUE, YCTOWYHBOE,
HEyCTONYMBOE U Oe3pa3IuYHOe PABHOBECHS; MOTEHIIMAIbHbBIE CUIIbI, KOHCEPBATUBHAS CUCTEMA,
abCOIIOTHO YIPYTrHil 1 a0COMIOTHO HEYNPYTUi yaphl; JaBaTh ONpeaenacHus GU3NIECKUX
BEJTMYMH: UMITYJIBC CHIIbI, UMITYJIbC TeJNa, padoTa CHIIbl, HOTEHIIMAIbHAS, KUHETUYECKas 1
MOJIHAsE MEXaHUYECKasi YJHEPTHsl, MOIITHOCTh; (POPMYyITHUPOBATh 3aKOHBI COXPaHEHUSI UMIYIbCA U
SHEPTUU C YUETOM TPAHMI] UX IPUMEHHUMOCTH; OOBACHATH MPUHIIUI PEAKTUBHOTO JIBUKECHHUS;

®  ONUCHIBATh 3KCHEPUMEHT MO MPOBEPKE 3aKOHA COXPAHEHUS SHEPTUU IIPU IEHCTBUU CHIT
TSPKECTU U YIIPYTOCTH;

e  JlenaTh BBIBOJABI U YMO3AKIIOYEHHUS O MPEUMYIECTBaX MCIOJIb30BAHUS SHEPTETHUECKOTO
MOJX0Ja MpH PELICHUU psAla 3a/ad JUHAMUKH. JaBaTh ONPENEICHUS MOHSATHIL: BBIHYKICHHBIE,
cBOOOIHBIE (COOCTBEHHBIE) U 3aTyXaIOUTUE KOJICOAHMs, IEPHOINIECKOE TBUKEHHE, PE30HAHC;

e JaBaTh OlpeneieHue (PU3MUECKUX BEIUYHMH: MepBas U BTOpas KOCMHYECKHE CKOPOCTH,
aMIUTUTY1a KoJleOaHul, CTaTHYECKOe CMEIICHHUE;

®  JCCIIEIOBAaTh BO3MOKHBIE TPACKTOPUM TeJa, ABUXKYIIETOCs B T'PAaBUTALIMIOHHOM IIOJIE,
JIBUKEHHE CITYTHUKOB M TUIAHET; 3aBHCHUMOCTH MEeproia KoJeOaHul MPYKHHHOTO MAasTHUKA OT



KECTKOCTH NPYKHUHBI U Macchl Ipy3a, MaTeéMaTUYeCKOr0 MasTHUKA — OT JJIMHBI HUTU H
yCKOpEeHUsI CBOOOHOTO Ta/ICHUS;

® [IPUMEHATH MOJYYECHHBIE 3HAHUS O SIBICHUU DPE30HAHCA JJI PELIECHUS IPAKTHUECKUX
3aJ]1a4, BCTPEYAIOLMXCS B IOBCEHEBHOM KU3HU;

®  TPOTHO3UPOBATH BO3MOXHBIC BAPHAHTHI BBIHYKJACHHBIX KOJEOAHUI OJHOTO M TOTO XKe
MPYXKUHHOTO MasATHUKA B Cpesiax ¢
pa3HOM IJIOTHOCTBIO;

e  Jes1aTh BBIBOJIbI M YMO3AKIIOUEHUS O AETAISAX MEXKAYHAPOJHBIX KOCMUUECKUX ITPOTpamM,
HCIO0JIb3YS 3HAHUS O NEPBOM U BTOPOH KOCMHUYECKUX CKOPOCTSIX.

e  JaBaTh ONPE/AEICHUS MOHATUI: MOCTYNATeIbHOE JBM)KEHUE, BPALLATEIbHOE JIBUYKEHUE,
abCOIFOTHO TBEPJIOE TEJIO,
phIyar, 0JIOK, EHTP TSHKECTH Tella, IIEHTP Macce;

e  JaBaTh OmpejereHre PU3NYECKUX BETUUYUH: MOMEHT CUJIbI, TUIEYO CUJIBL;

e  (opmynupoBaTh YCIOBHS CTATUYECKOTO PAaBHOBECHS /7Sl TIOCTYIATENBHOIO U
BpAaIIaTEIbHOTO JBUKECHMUS,;

®  [IPUMEHSTH OJTY4YEHHbIE 3HAHUS JJIs1 HAXO0KJIEHUS! KOOPAWHAT LIEHTPAa MAacC CUCTEMBI TeJ
JaBaTh OIpeeeHus MoHATHI: paauyc [lIBapummibaa, ropu3oHT cOObITHI, COOCTBEHHOE
BpeMsi, SHEPTUsI TOKOS Tea;

e  (opmynupoBaTh NOCTYNATHI CHIEUAIBHON TEOPUH OTHOCUTEIBHOCTH U CIEICTBUS U3
HUX; YCIIOBHUS, IPU KOTOPBIX TPOUCXOJAUT
AHHUTUJISUS U POXKICHHE Maphl YaCTUIL;

®  ONUCHIBATH MPHUHLUIIUAIBHYIO CXeMY ombiTa Malikenbcona —Mopiiu; AenaTh BbIBOJ, YTO
CKOPOCTh CBETa — MaKCHUMAaJIbHO BO3MOXHAasi CKOPOCTh PacipoCTpaHEHUs J1I000To
B3aUMOJICHCTBHS,

®  OLEHMBATh KPUTUYECKUIN PATUYC YEPHOU JIBIPBI, SHEPTHIO MOKOS YACTHII,

e  00BsACHATH 3PPEeKT 3amMmeTIeHUss BpeMEHH, OTIPECIATh
coOCTBEHHOE BpeMsl, BpeMs B pa3HbIX HHEPLIHATIbHBIX CHCTEMaX OTCUETa, OJTHOBPEMEHHOCTD
COOBITH;
J MPUMEHSTH PEISITUBUCTCKUM 3aKOH CIIOKEHUSI CKOPOCTEH Uil pelIeHHs] TPAKTUYECKUX

3azad.

Y4YeHUK N0Jy4YUT BO3MOKHOCTh HAYUHUThCS:
1. B no3naBaTenbHOl cdepe: yMeHHE pacKpblBaThb Ha MpUMEpax poib (U3UKA B
(GhopMHUpPOBaHUM COBPEMEHHOM Hay4yHOW KapTUHBI MHUpa U B MPAKTUYECKOHN NEATEIbHOCTH
YelloBeKa; JEMOHCTPUpPOBaTh HAa MpHUMEpax B3aUMOCBA3b MEXKIY GHU3UKOW W APYrUMHU
€CTECTBEHHBIMU HayKaMU; J1aBaTh ONpeesICHUs] U3yYeHHbIM MOHATUSAM; Ha3bIBaTh OCHOBHBIE
MOJIOKEHUSI HW3YYEHHBIX TEOpUHl H THUIOTE3; ONHCHIBaTh M JIEMOHCTpAIlMOHHBIE U
CaMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIONB3Ys UL 3TOTO PYCCKHUM SA3BIK U S3BIK
Gbu3MKKM; KIaCCU(PUIMPOBATh M3YyYCHHBbIE OOBEKTHI M SBICHUS; JelaTh BBIBOIABI H
YMO3aKIIOUeHUs U3  HAOMIOACHMM, M3Yy4EeHHBIX  (PU3UYECKHX  3aKOHOMEPHOCTEH,
MIPOTHO3UPOBATh BO3MOXHBIE PE3yNbTaThl, CTPYKTYpUPOBAaTh HW3YYEHHBIM MaTepua;
HUHTEPIPETUPOBATh (PHU3NUECKYI0 HHPOPMAIUIO, TMOJIYYCHHYIO H3 JAPYIHMX HCTOYHHKOB;
IPUMEHATh NPUOOpETEHHbIE 3HaHUS MO (U3UKE Ui pelIeHUs MPAaKTUYeCKUX 3ajad,
BCTPEYAIOIIUXCS B TIOBCEAHEBHOM MKW3HHU, Ul 0O€30MacHOr0 MCIMOJIb30BAaHUS OBITOBBIX
TEXHUUYECKUX YCTPOICTB, PALIMOHAIBHOIO MPHPOJOUCIIOIB30BAaHUSA U OXpaHbl OKPYKAIOLIEH
Cpelpbl.
2. B 1eHHOCTHO-OpPHEHTAlMOHHOM cdepe: aHaIM3UpOBaTh M OLIEHUBATh MOCIEJICTBHS IS
OKpy»KaroIel cpeapl ObITOBON M MPOU3BOACTBEHHOM JEATEIbHOCTH YEIOBEKa, CBS3aHHOU ¢
UCIOJIb30BaHNEM (PU3MUYECKUX MPOIIECCOB.
3. B tpynoBoii chepe: mpoBOIUTH (HU3UUECKUIA IKCTIEPUMEHT.
4. B chepe ¢puzndeckoit KylbTyphl: OKa3blBaTh MEPBYIO MOMOIIb NPH TPaBMax, CBSI3aHHBIX
¢ 1a60paTOPHBIM 000PYAOBaHNEM U OBITOBBIMU TEXHUYECKUMHU YCTPOICTBAMH.

MoaekysipHas (pU3HKa ¥ TEPMOAUHAMHUKA



Y4YeHUK HAYYHTCS:

e  JaBaTh OMpECICHUS IOHATUI: MOJIEKyJIa, aTOM, U30TOIl, OTHOCHTEILHAS aTOMHAsI Macca,
IeeKT Macchl, MOJb, IOCTOSIHHAass ABOTaapo, ¢Ga3oBbId MMEpexo], HOHU3AIMS, IUIa3Ma;
Pa3bACHATH OCHOBHBIC TOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHHS BEIIECCTBA;
KJIACCU(UITUPOBATH arperaTHbIe COCTOSIHHSI BEIIECTBA; XapaKTEPH30BaTh U3MEHEHUS CTPYKTYPBI
arperaTHbIX
COCTOSTHUI BelecTBa mpu (pa3oBEIX Mepexoiax; GopMyIupOBaTh YCIOBUS UICATHHOCTH T'a3a,

®  ONUCHIBATH SIBIICHUE MOHMU3AIMH;, OOBSICHITH BIMSHUE COJTHEYHOTO BETpa Ha atMochepy
3emyid. J1aBaTh OMpEACICHUS TOHSTHUW: CTAallHOHAPHOE PAaBHOBECHOE COCTOSHHUE Trasa,
TeMIleparypa Tella, aOCOJIOTHBIM HyJdb TEMIIEpaTyphl, H30IMPOIECC, W30TCPMHUICCKHIA,
M300apHBII 1 N30XOPHBIN MPOLIECCHI;

®  WCIIOJIb30BAaTh CTATUCTHYSCKUN TIOIXO/ TSI OMTMCAHS TIOBEJICHHSI COBOKYITHOCTH
OOJIBIIIOTO YHCIIA YACTHII, BKJIFOUAONTUH BBEJICHHEC MUKPOCKOITMYECKUX U MAKPOCKOITHUECKUX
MapaMeTPOB; ONMMCHIBATH IEMOHCTPAIIMOHHBIC SKCIIEPUMEHTHI, TTO3BOJISIFOIINAE YCTAHOBUTH JIJIS
ra3a B3anuMOCBSI3b MEX/IY €T0 JIaBlIeHUEM, 00HEMOM, MacCOW U TeMITepaTypOii; IKCIICPUMEHT TI0
M3YYCHUIO H30TEPMHUIECKOTO MpoIiecca B rase;

e  OOBSCHATH OTIBIT C pACIPE/ICIICHUEM YaCTHUIl UACATHLHOTO Ia3a MO JIBYM ITOJIOBUHAM
COCy/Ia, Ta30BbIC 3aKOHBI HA OCHOBE MOJICKYIIIPHO-KMHETHUECKON TEOPHH CTPOCHUS BEIICCTBA;
MIPEJICTAaBUTh PacIpeie]ICHIEe MOJICKYIT HJICATBHOTO Ta3a 10 CKOPOCTSIM;

®  IPUMEHSTH IMOJTYICHHBIC 3HAHUS K OOBSICHCHHIO SIBJICHUH, HAOIF0JaeMbIX B IPUPOJIC U
OBbITY. JaBaTh OIPEJIENICHUS MOHATHI: YUCIIO CTeneHel cBO0O0Ibl, TEMI000MEH,
TEIION30JIMPOBaHHAS CHCTEMa, aIna0aTHBIN MPOIIece, TETUIOBBIC BUTATENN, 3aMKHYTHIN ITUKI,
HeoOpaTHMBIH TIpoTiece; (PU3NUIEeCKUX BEIMYUH: BHYTPSHHSS SJHEPTHsI, KOJTUIECTBO TEILIOTHI,
KIIJI TenmoBOro ABUTATENS;

e  OOBSACHATH OCOOCHHOCTH TEMITEPATyphl KaK IMmapaMeTpa COCTOSIHHS CUCTEMbI;, HaOJI01aTh
Y UHTEPIPETHPOBATH PE3YJIBTATHI OTBITOB, WILUTFOCTPUPYIONTUX H3MEHEHHE BHYTPEHHEH SHEPTUH
TeJla IPH COBEpIICHUU PaboThI, ssBieHUE nuddy3uu;

e OOBSCHATH TPHUHIUI ACUCTBUS TEIUIOBBIX nBuraTeneit; oueHuBaTh KIIJ[ pazmuanbIx
TEIUTIOBBIX JBHUTAaTeNel; (GOpMyIUpOBaTh 3aKOHBI TEPMOJIMHAMHKH; JEJIaTh BBIBOJ O TOM, YTO
siBieHue Au¢Gy3un ABISIETCS HEOOPATUMBIM TPOIIECCOM;

® IIPUMEHATH MOJYYCHHBIC 3HAHUSI 10 TEOPHH TEIUIOBBIX JBUTATEICH JUIsl pallMOHAIHLHOTO
MIPUPOIOTIONIL30BAHUS U OXPAHBI OKPY)KAIOIIECH CPEIbI.

®  J1aBaTh ONPEJCIICHUS MOHATHI: TIap, HACHIIIICHHBIN Map, UCIIApEHKE, KUTICHHUE,
KOHJICHCAIIHsI, TOBEPXHOCTHOE HATSHKEHUE, CMauYUBaHUE, MCHHCK, YTOJl CMAaYHUBaHUS,
KaMWUIIPHOCTh; AaBaTh ompeercHrue GU3NIECKUX BEIMUMH: KPUTHUYECKAsi TEMIIEpaTypa,
yZAeJIbHAs TEIUIOTa MapooOpa3oBaHus, TEMIIEpaTypa KUIICHHsI, TOYKA POCHI, 1aBJICHHE
HACBILEHHOTO Mapa, OTHOCUTENIbHAS BIAXKHOCTh BO3/yXa, CHJIa TOBEPXHOCTHOTO HATSHKCHHUS,

e  JaBaTh ONpE/ACIICHU MOHATU: TIaBlICHUE, KPUCTAIUIN3AIus, YAeIbHas TEIIoTa
IJIABJICHUS, KpUCTAJUTMYECKas pelleTKa, SJIeMEeHTapHas siueiika, MOHOKPUCTAILI, TIOJIMKPUCTAIL,
amop(dHbIe Tena, KOMIO3UThI, TOTUMOPGU3M, aHU30TPOTIHS, U30TpoNus, nedopmanus (ynpyras,
IJIACTUYECKas); JaBaTh ONpeaeieHus (GU3NISCKUX BETMYNH: MEXaHHUECKOE HAMPSHKEHUE,
OTHOCHUTEIILHOE YAJIMHEHHE, MIPeie YIPYTOCTH, MPpeaes MPOYHOCTH MPHU PACTSIKEHUH U CKATUH;
° OOBSACHATH OTIANYNE KPUCTAJUTMUECKUX TBEPABIX TET OT aMOP(HBIX; OTIHCHIBATH

AKCIIEPUMEHT IO U3MEPEHUIO YIETbHOM TEIII0EMKOCTH BEIlecTBa; (hOpPMyIHpPOBaTh 3aKOH
I'yka; mpuMeHsTh MOTYYESHHbIE 3HAHUS 7Sl PeLICHHs] MPAKTUYECKUX 3314

e  J1aBaTh omnpejereHne PU3NUECKUX BEIHUMH: JJIMHA BOJIHBI, ”HTEHCUBHOCTH 3BYKa,
yYpOBEHb HUHTEHCUBHOCTH 3BYKa;

®  OOBACHATH pa3IMUKe 3BYKOBBIX CUTHAJIOB IO TeMOPY M TPOMKOCTH.

Yuyenuk IMOJYYMT BO3MOKHOCTb HAYYUTBHCH:
® TIPUMCHSTH NOJYYCHHBIC 3HAHUA JJIA PCIICHUS IIPAKTUYCCKUX 3a0a4,
® BJAJCTh KCIICPUMECHTAJIBbHBIMU METOJAMHU HMCCIICAOBAaHM,



® CHCTEeMaTU3HPOBATH MOJTYUCHHBIC 3HAHUS U IPUMEHSTh UX HA MPAKTHUKE;

® B II03HABATENIbHOW cdepe: YMEHHE pacKpblBaTh Ha MpPHUMEpax poib (PHU3UKU B
(GopMUpPOBAaHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpAa © B TPAKTHUYECKOU
JESITEIbHOCTH YEJIOBEKAa; JIEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXIY
(GU3MKOW W JIPYTMMH €CTECTBEHHBIMH HAyKaMH; JaBaTh OIPEACICHHS H3y4ECHHBIM
MOHSATUSM; Ha3bIBaTh OCHOBHBIC TIOJIOKEHMSI M3YyYEHHBIX TEOPUH U THUIOTE3;
ONMCHIBATh U JIEMOHCTPALMOHHBIE U CAMOCTOSITEIILHO NPOBEIECHHBIE IKCIIEPUMEHTHI,
WCTIOJB3Ys JUIS 3TOTO PYCCKHUH SI3BIK M S3BIK (PM3HUKH; KIACCH(HUIIMPOBATH U3yYCHHBIC
OOBEKTHI U SBJICHHUS; IENIaTh BBIBOJIBI 1 YMO3AKIIOUECHUS U3 HAOIOCHUN, N3YUYCHHBIX
¢u3nYecKuXx  3aKOHOMEPHOCTEH, TMPOTHO3MPOBATH  BO3MOXKHBIE  PE3YNbTaTHI;
CTPYKTYpPUpPOBaTh  M3y4YEHHBI  MaTepuaig; HMHTEPIPETUPOBATh  (PU3UUYECKYIO
MH(pOpMAIINIO, TIOJYYCHHYIO W3 JPYrUX HCTOYHHUKOB; TPUMEHSTH MPUOOpPETEHHBIE
3HaHMS 1O (U3MKE JUISl pEHIeHMs] MPaKTUYECKUX 3aJad, BCTPEYAIOLIUXCS B
TOBCETHEBHON JKU3HU, I O€30MacHOTO WCIOJb30BaHUS OBITOBBIX TEXHHYECKHX
YCTPOICTB, pallMOHATILHOTO MPUPOIOUCTIONB30BAaHUS U OXPaHbl OKPYKAIOIIEH CPEJIbI.

® B I[CHHOCTHO-OPUEHTAIIMOHHON cdepe: aHaTU3UpOBaTh U OLIEHUBATH MOCIEICTBUS IS
OKpYXalolel cpeapl OBITOBOM W TMPOW3BOJCTBEHHOW JEATEIHLHOCTH YeJIOBEKa,
CBSI3aHHOM C MCTIOJIb30BaHUEM (DPHU3MUECKUX MPOIIECCOB.

e B TPYyIOBOIi chepe: MpoBOIUTH GUZNUECKUIN IKCTIEPUMEHT.

e B cdepe ¢uznyuecKkoil KyJIbTYphl: OKa3blBaTh IEPBYIO IOMOIIb NpPU TpaBMax,
CBSI3aHHBIX C JIAOOPAaTOpPHBIM OOOPYIOBAaHUEM U OBITOBBIMH TEXHUYECKUMH
YCTPOMCTBaMHU.

DJIEeKTPOANHAMUKA
Y4YeHUK HAYYUTCSH:

e  JaBaTh OINpPEAETICHUS MOHATUI: TOYSUHBIHN ANEKTPUUYECKHIl 3apsil, JIEKTPHUIECKOe
B3aUMO/ICHCTBUE, FIEKTPU3ALIMS TEJ, AEKTPUUECKU U30JIMPOBAHHAS CUCTEMA TeJ,
AIIEKTPUYECKOE M0JIe, IMHUN HANPSXKEHHOCTH AJIEKTPOCTATUUYECKOTO MOJIsL; (PU3HUeCKO
BEJIMYMHBI: HAMPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO MOJIS;

®  OOBACHATH MPHUHLMUII ACHCTBUS KPYTUIBHBIX BECOB, CBETOKOITUPOBAIBLHOM MAIINHBI,
BO3MOXHOCTb MCIOJIb30BaHUS SIBICHUS AIEKTPU3ALINHU [IPH MOJTYYEHUU JAKTHIOCKOTTMUYECKUX
OTIEeYaTKOB; (OPMYIUPOBATH 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3apsiia U 3akoH KyroHa,
IPaHULbI UX TIPUMEHUMOCTH;

e  yCTaHaBIWBATh AHAJIOTHIO MEKIY 3aKOHOM KysoHa U 3aKOHOM BCEMUPHOTO TATOTEHUS;
OTHCHIBATh IEMOHCTPAIIMOHHBIE SKCTIEPUMEHTHI IO ANEKTPU3ALNU TeN U OOBSICHATH UX
PE3yNbTaThl; OMUCHIBATH SKCIIEPUMEHT M0 U3MEPEHUIO IIEKTPOEMKOCTH KOHJICHCATOPA;
MIPUMEHSTH MMOJTy4YE€HHBIC 3HAHUS 17151 OObSICHEHHSI HEU3BECTHBIX PAHEE AIEKTPUUYECKUX
SIBJICHUH; JaBaTh ONPEICICHUS NOHATUI: SKBUNIOTEHIIMAJIbHASI IOBEPXHOCTh, KOHJIEHCATOD,
CBOOOJHBIE U CBSI3aHHBIE 3aps/Ibl, TIPOBOJIHUKH, JUIICKTPUKH, TTOTYIPOBOTHUKHY;

®  OOBACHATH (PU3MUECKUN CMBICT BEIMYUH: BEIMUUH: TIOTEHIIHAI AIEKTPOCTATUYECKOTO
0JIs1, Pa3HOCTh MOTEHIIMAJIOB, OTHOCUTEIbHAS AUIEKTPUUYECKas POHUILIAEMOCTh CPEJIbI,
ANEKTPOEMKOCTh YETMHEHHOT'O IPOBOIHUKA, JIEKTPOEMKOCTh KOHJEHCATOPA;

e  HaOmOIaTh U HHTEPIPETUPOBATH ABICHUE DJEKTPOCTATHUECKON HHIYKIINH; OOBSICHAITh
MIPUHIIUIT OYUCTKH T'a3a OT YrOJbHOU MBUIK C TIOMOIIBIO 3JIEKTPOCTATHUECKOTO (DUITBTPA;
OTHUCBIBATh SKCIIEPUMEHT MO U3MEPEHUIO FNEKTPOEMKOCTH KOHAEHCATOPA;

®  OOBICHATH 3aBUCHMOCTH DJIEKTPOEMKOCTH TIIOCKOTO KOHJIEHCATOPa OT IUIOIIA M IIACTHH
U PacCTOSIHUS MEXAY HUMU;



° MPUMEHSTH IMOTYy4eHHBIC 3HAHUS JIJIs1 O0BSICHCHHSI HEU3BECTHBIX PaHEE IJICKTPUUECKUX
SIBJICHUM, BJIAJETh SKCIEPUMEHTAIIBHBIMU METOJAMHU MCCIIEI0BAHUA. 1aBaTh ONPEACICHUS
MOHATUI: AIEKTPUUECKUN TOK, HOCTOSIHHBIN AIEKTPUUECKUN TOK, ICTOYHHUK TOKA, CTOPOHHHUE
CWJIBI, IBIPKA, U30TONMNYECKUI 3P PeKT, mocieoBareIbHOE U apalieIbHOe COCTUHEHUS
MIPOBOJIHUKOB, KYIIEPOBCKUE Mapbl JIEKTPOHOB, JIEKTPOJIUTHI, JIEKTPOITUTHUECKAS
JMICCOLIMAITNS, CTETICHb JUCCOIUAIINH, DJICKTPOIIN3; (PU3NUEeCKUX BeIHUWH: cuita Toka, DJIC,
COITPOTUBJICHHE MPOBOJIHUKA, MOITHOCTb 3JIEKTPUUECKOTO TOKA;

. OOBSCHATH YCIOBHS CYIIECTBOBAHUS JICKTPUICCKOTO TOKA, IIPUHITUI JCHCTBUS IYHTA H
N00aBOYHOTO COMPOTUBIICHUS; OOBICHATH KAUECTBEHHO SIBJICHUE CBEPXITPOBOIMMOCTH
COIJIACOBAHHBIM JIBOKEHUEM KYINEPOBCKUX Map 3JIEKTPOHOB;

° dhopmymupoBath 3aKk0HBI OMa JIJIs1 0 THOPOTHOTO MPOBOTHUKA, JIJISl 3aMKHYTOH TIETH C
OJHHUM M HECKOJIbKMMH HCTOYHUKAMHU, 3aKOH d)apaﬂeﬁ;

. paccuntsiBaTh J/]C raipBaHUYECKOTO JIEMEHTA;

J HCCIeA0BaTh CMEIIAHHOE COMTPOTUBIICHUE MPOBOTHUKOB;

. OTIMCHIBATh JICMOHCTPAIMOHHBIN OMBIT HA MOCJEA0BATEILHOE U TapATIJICIHHOE

COCIIMHEHUS IPOBOAHUKOB; CAMOCTOSITEITLHO TIPOBEJICHHBIN SKCIIEPUMEHT IO U3MEPEHHUIO CHITBI
TOKa U HalpsHKEHUS ¢ MOMOIIBI0 aMIIEpMETpa U BOJIbTMETpa, 1o usmepenuro IJC u
BHYTPEHHETO COMPOTHBIICHHSI TPOBOTHUKA;

° HaOIIOaTh M MHTEPIPETUPOBATH TEIIOBOE JCHCTBUE AIEKTPUIECKOTO TOKA, Iepeaady
MOIITHOCTH OT UCTOYHHUKA K TIOTPEOUTEIIO;
° HCIIOh30BaTh 3aKOHBI OMa JIJ1s1 OTHOPOTHOTO MPOBOJHHUKA M 3aMKHYTOH II€MTH, 3aKOH

Jxoyns—IJleHua nms pacuera 3JIeKTPUUECKUX LETIeH;

HCCIIEIOBATh 3JIEKTPOJIN3 C MOMOIIbIO 3aK0OHOB Dapajes.

. JaBaTh OIpe/IEIeHUs] MOHATUI: MarHUTO3JIEKTpUYECKask MHAYKILINS, KoieOaTeIbHbIN
KOHTYp, P€30HaHC B K0JIeOaTeIbHOM KOHTYpe, COOCTBEHHAs! M IPUMECHAsI IPOBOIUMOCTb,
JIOHOPHBIE U aKLENTOPHBIE IPUMECH, P—N-TIEPEXO0/I, 3aIUPAIOIIUHN CIIOM;

J HCI0JIb30BaTh HA MPAKTHUKE TPAH3UCTOP B YCHIIUTENE U T€HEpaTOpe DIEKTPUUECKUX
CUTHAJIOB;
J OOBSACHATH MPUHIUIT AEHCTBUS MOJTYIIPOBOIHUKOBOTO AU0/1a, TPAH3UCTOPA.

Yuyenuk IMOJYYMUT BO3MOKHOCTb HAYYUTHLCH:
® IIPUMCHATH IIOJYYCHHBIC 3HAHUA I PCIICHUS IIPAKTUYCCKUX 3a1a4,
® BJIAJICTh SKCIICPUMEHTAJIBHBIMHU METOJAMH UCCIICAOBAHMUS,
® CHCTCMATHU3UPOBATH MMOJYYCHHBIC 3HAHUS U IIPUMEHATH UX Ha IIPAKTHUKE,

e B IMO3HaBaTelIbHOU cdepe: yMEHHE pacKpblBaTh Ha MpUMEpPax poJib (U3UKU B
(GbopMHUpOBaHMM COBPEMEHHON HAaydyHOM KapTUHBI MHpa M B IPAKTUYECKOU
NEeSITeNIbHOCTH YEJIOBEKa; JIEMOHCTPUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKIY
(GU3MKOM U OPYTMMHM €CTECTBEHHBIMM HayKaMH; JaBaTh OINpPEACTCHHUS H3y4eHHBIM
MOHATHSAM; Ha3bIBaTb OCHOBHBIC IIOJIOKEHHSI HW3YYEHHBIX TEOPUH U THUIOTE3;
OTHCHIBATh U JIEMOHCTPAIMOHHBIE U CAMOCTOSITEIILHO MPOBEICHHBIE IKCIIEPUMEHTHI,
WCIIOJIb3YS JUTSl STOTO PYCCKUMN SI3BIK M A3BIK (PU3MKH; KIacCH(UIIUPOBATh U3yYCHHbBIC
OOBEKTHI U SBJICHHUS; eNIaTh BBIBOJBI U YMO3AKIIOUEHUS U3 HAOMIOCHUN, U3yUYEeHHBIX
¢u3nYeCKUX  3aKOHOMEPHOCTEH, TMPOTHO3MPOBAaTh  BO3MOJXKHBIE  PE3YJIbTAThl;
CTPYKTYpUpPOBaTh  M3y4YEHHBIH  MaTepuayl; HHTEPHPETHPOBaTh  (PU3UYECKYIO
MHGOpPMAIINIO, TMOJYYEHHYI0 U3 JPYTUX HCTOYHUKOB; MPUMEHSATh NPUOOpPETEHHBIE
3HaHUS MO (U3MKEe JUId pEUIeHHUs NPAKTUYECKUX 3a]ad, BCTPEYAIOUIMXCS B
MOBCETHEBHOM JKM3HHM, s O€30MacHOrO HCIHOJIb30BaHUS OBITOBBIX TEXHHUUYECKHX
YCTPOMCTB, paliMOHAIBHOIO IPUPOIOUCTIONB30BAHHS U OXPAHbl OKPY)KAIOILIEN CPEJIBL.



® B IIEHHOCTHO-OPHEHTAIIMOHHOH cepe: aHaTM3UPOBATH M OLIEHUBATH MOCECICTBHS JUIS
OKpYXarmel cpenbl OBITOBOW U MPOU3BOJCTBEHHOW JESATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C MCIIOJIB30BaHUEM (PH3UYECKUX MTPOIIECCOB.

® B TPYIOBOW cdepe: MPOBOAUTH GU3NIECKUN IKCTIEPHUMEHT.

e B cdepe (PU3MUECKON KyIbTYpHl: OKa3blBaTh IEPBYIO IIOMOIIb IPH TpaBMax,
CBA3aHHBIX C JaOOpaTOpHbIM OOOPYIOBaHWEM M OBITOBBIMU TEXHUUYECKUMU
YCTPOMCTBaMHU.

11 kiaace

OcHoBbBI JNIEKTPOAUHAMUKH
Yuyenuk HAY4YIMTCH

J pemarh 3a1aud, UCMoib3yd (u3nueckrue 3akoHbl (3akoH Oma i yyacTKa Lenw,
3aKkoH J[xoyns-JIeHna, 3aK0H MPSAMOJIMHENHOIO PacipOCTPaHEHUs CBETA, 3aKOH OTPAKCHUS
CBETa, 3aKOH MPEJIOMJICHUS CBETa) U (OPMYIIbI, CBSA3BIBAIOIINE (PU3NYECKUE BETUINHBI (CHIIa
TOKa,  DJEKTPUYECKOE  HaNpshiKeHHE,  DJIEKTPUUECKOE  CONPOTUBIIEHHE,  yIENIbHOE
COMPOTHBIIEHUE BEUIECTBAa, pabOTa 3IEKTPUYECKOTO TOJs, MOIIHOCTH TOKa, (HOKYyCHOE
PaCCTOAHUEC U ONTHYECCKad CHJIa JIMH3bI, CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
yacToTa cBeTa, GopMyibl pacueTa 3JIEKTPUUECKOr0 COIMPOTHBIICHUS MPH MOCIEI0BATEIBHOM
U TapajjIeIbHOM COEIMHEHUH MPOBOJHHUKOB): HA OCHOBE aHajlu3a YCJIOBUS 3aJa4yu
3alUCbIBaTh KPaTKO€ YCIOBHUEC, BBIACIATH ®M3qucxne BCJIMYNHBI, 3aKOHBI U q)OpMYJ'H)I,
HGO6XOHI/IMBI€ IJig €€ pCIICHUs, TPOBOAUTE PaCUYCThl U OLICHUBATE PCAJIBHOCTD IMMOJTYYCHHOTO
3Ha4eHUs1 (PU3NYECKOI BETMUUHBI.

o JIaBaTh ONPE/IEJIEHUS OHATUI: MarHUTHOE B3aMMOJAENUCTBHUE, JIMHUM MarHUTHON
MHAYKIMH, OJTHOPOJTHOE MAarHUTHOE 10Jie, COOCTBEHHAs! MHAYKLUS, AUaMarHeTHKH,
napaMarHeTHKy, (peppoMarHeTuKy, OCTaTOUYHasi HAMarHWYEHHOCTh, KpUBasi HAMarHUYMBAHNUS;
(GU3NYECKNX BEJIMYUH: BEKTOP MarHUTHON MHYKIIMU, MArHUTHBINA NIOTOK, cUjla Amrepa, cuia
JlopeH1a, HHAYKTUBHOCTh KOHTYPa, MarHUTHAasi IPOHULIAEMOCTh CPEJIbI;

o ONMUCBIBATH (PyHAAMEHTAIbHbIEC (PU3NUECKUE ONBITHI DpcTeaa 1 AMIiepa, HoBeJeHNe
pPaMKH ¢ TOKOM B OJJHOPOJHOM MarHUTHOM I10JI€, B3aUMOJECHCTBUE TOKOB; OIIPEAEIIATh
HalpaBJeHNUE BEKTOpa MarHUTHOW MHIYKLIUU U CUIIbI, IeHCTBYIONIEH Ha IPOBOIHUK C TOKOM B
MarHuTHOM 1oJie; (OpMyIMpPOBaTh IPABUIIO OypaBUMKA U IPABUIIO JIEBOW PYKH, IPUHLIUIIBI
CYNEepHO3UIMHY MarHUTHBIX NOJIeH, 3aKOH AMIIepa;

o OOBSICHATH IPUHIIMII ACHCTBUS 3JIEKTPOU3MEPHUTEIBHOIO prdopa
MarHUTO3JIEKTPUUECKOM CUCTEMBI, JJIEKTPOABUraTEN sl IOCTOSTHHOTO TOKA, Macc-ClieKTporpada u
LIUKJIOTPOHA; N3y4aTh JIBUKEHUE 3apSXKEHHBIX YaCTHIl B MATHUTHOM I10JIE;

L4 HCCICA0BAaTh MCXAaHU3M 06pa30BaHI/I$I U CTPYKTYPY paAUaAllMOHHBIX ITOSICOB 3GMJ'H/I,
IIPOTHO3UPOBATh U aHAJIM3UPOBATh UX BIUIHUC HA )KU3HCACATCIILHOCTL B 3EMHBIX YCJIOBHUSIX,
L4 AaBaTb OIIPCACICHUA MOHSATHH: QJICKTPOMArouTHasA WHAYKI U, I/IHIIYKI_[I/IOHHHﬁ TOK,

CaMOMHJYKIIHS, TOKU 3aMBbIKaHUS M Pa3MBIKaHUsI, TPaHCHOPMATOP; PU3NIESCKUX BEITHUUH:
ko3 puureHT TpaHchopMaluy;

L4 OMHCBIBATH JEMOHCTPAITUOHHBIC OIIBITHI CDapa):[eﬂ C KaTylIKaM¥ U NOCTOSAHHBIM
MAarduTOM, OIIBITHI FerI/I, SAIBJICHUC BHGKTpOMaFHHTHOﬁ HUHAYKIUH;
L4 HCIIOJIb30BATH HA IMMPAKTUKEC TOKU 3aMbIKAaHHWA U pa3MbIKAHUS; 00BIACHATH IMPUHIHUIT

JIENCTBUSA Tpchq)opMaTopa, reaeparopa nNnepeMEHHOTO TOKA, MPUBOJUTH ITPUMCPBI
HCIIOJIb30BAaHUA SABJICHUA 3J'ICKTpOMal"HI/ITHOI7I HWHAYKIIUU B COBpeMeHHOﬁ TCXHUKE: NCTCKTOPC
MCTaJUIa B a3ponopTy, B MOC3/IC HA MarHUTHOM MMOAYHIKE, OBITOBBIX CB‘I-Heqax, 3alrucCu U
OCIIPOU3BCACHUHN I/IH(I)OpMaI_II/II/I, B I'CHCPATOpaX NCPEMECHHOI'O TOKaA,

L4 OOBSCHATH MPUHIUIIBI IEpEaavun SJICKTPOSHCPIruu HaA OoJIbIIIHE pacCTOAHUA.

L4 AaBaTb OIPCACIICHUA MMOHATHIN: Mar HUTOSJICKTPHUYICCKAA HHAYKIUA, KoJieOaTeIbHBIM
KOHTYp, pC30HAHC B K0JIe0aTeIbHOM KOHTYPEC, , BBIIIPAMIICHUC IICPEMCHHOT'O TOKA, TPAH3UCTOP,



¢u3nveckux BeIHUuH: (as3a KojaeOaHui, JeHCTBYIOIIEe 3HAYCHNE CHIIBI IEPEMEHHOTO TOKa, TOK
CMEIEHHS, BpeMsI peJlaKcallii, EMKOCTHOE COTIPOTUBIICHHUE, MHIYKTHBHOE COITPOTHBIICHHUE,
KOA(QPUIIMEHT YCUIICHUS;

J OTIHMCHIBATH SIBJICHUE MArHUTOZJIEKTPUUECKON WHAYKIH, YJHEPrOOOMEH MEKIY
AIIEKTPUYECKUM U MAarHUTHBIM TI0JIEM B KOJieOaTeTbHOM KOHTYPE U SIBJICHHE PE30HAHCA,
OTIHMCHIBATH BBHIIPSIMIICHHE IEPEMEHHOTO TOKa C MOMOIIBIO MOJTYIPOBOIHUKOBOTO JH0/IA;
Y4yeHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

®  [IPUMEHSATH MOJyYCHHbIC 3HAHUS IS PEIICHUS MPAKTUYECKHUX 33134,

®  BJAJETh SKCIIEPUMEHTAILHBIMU METOIAMH HCCIICIOBAHUS,

®  CHCTEMaTH3UPOBAThH MOJYYCHHBIC 3HAHUS U IPUMEHITH X Ha MPAKTUKE;

e B TII0O3HABAaTEIbHON cdepe: yMEHHE pacKpblBaTh Ha MpUMepax pojab (QHU3UKKA B
(hopMHUpPOBaHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa U B MPAKTUYECKOHN NEATENbHOCTH
YeJl0BEKa; JEMOHCTPUpPOBaTh HAa NpPHUMEpax B3aUMOCBA3b MEXKIY (QHU3UKOW U JAPYrUMHU
€CTECTBEHHBIMU HayKaMU; J1aBaTh ONpEENCHUS U3yYEHHbIM MOHATHSAM; Ha3bIBaTh OCHOBHBIE
MOJIOKEHUSI HW3YYEHHBIX TEOpUHl M THUIOTE3; ONHCHIBaTh M JEMOHCTpAllMOHHBIE U
CaMOCTOSITENIbHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCIIONb3Ys Ul 3TOTO PYCCKUM SA3BIK U A3BIK
Gbu3MKKM; KIAaCCU(PUIIMPOBATh H3YYEHHbIE OOBEKTHl U SBJICHUS; JIeNaTh BBIBOJBI U
YMO3aKJIIOYeHUsT W3  HAONMIONEHWM, U3y4eHHBIX  (U3NYECKMX  3aKOHOMEpPHOCTEH,
MIPOTHO3UPOBATh BO3MOXHBIE PE3YJIbTaThl; CTPYKTYpUPOBaTh HM3YyYEHHBIM MaTepuar;
UHTEPIPETUPOBATh (PHU3MUECKYI0 HHPOPMAIUIO, TMOJIYYEHHYI0 M3 JAPYIHMX HCTOYHHUKOB;
MPUMEHSITh MPUOOpETEeHHble 3HaHUSA MO (GU3MKE IS pEelIeHHs] MPaKTHYeCKUX 3ajad,
BCTPEYAIOIUXCSA B IIOBCEAHEBHOM MU3HH, [UI1 O€30IIaCHOTO MCIOJIb30BaHMs OBITOBBIX
TEXHUYECKUX YCTPOMCTB, PALIMOHAIBHOIO MPUPOJOUCIIOIB30BAaHUSA U OXPaHbl OKPYKAIOLIEH
Cpelpbl.

® B I[EHHOCTHO-OPUEHTALIMOHHOHN c(epe: aHaNM3MpPOBaTh M OLEHMBATH MOCIENCTBHUS IS
OKpYXaloIlel Cpellbl OBITOBOM M MPOM3BOJACTBEHHOMN NIEATEIHLHOCTH YEJIOBEKA, CBSI3aHHOU C
UCIOJIb30BAHUEM (PU3MUECKUX MPOLIECCOB.

® B TPYIOBOM cdepe: NpoBOAUTH GUZNUECKUN IKCTIEPUMEHT.

e B ctepe puznuecKoil KyJabTypbl: OKa3bIBaTh IEPBYIO MOMOLIb IPH TPaBMax, CBA3aHHBIX C
1a00paTOPHBIM 000PYIOBaHUEM U OBITOBBIMU TEXHUYECKUMHU YCTPOICTBaMHU.

Kose0anus u BoJHBI.
Y4YeHuKk HayYUuTCs

L4 JAaBaTb OIIPCACICHUA MMOHSATHH: QJICKTPOMAruruTHasdA BOJIHA, 661"}711_[215[ rapMOHHUYCCKasd
QJICKTPOMAarduTHasd BOJIHA, IIJIOCKO-IIOJIAPHU30BaHHas (I/IJ'II/I HHHGﬁHO'HOJ’IHPPBOB&HH&H)
QJICKTPOMAarduTHasd BOJIHA, IVNIOCKOCTD IOJIApHU3alIun SHeKTpOMaFHHTHOﬁ BOJIHBI, q)pOHTBOJ'IHBI,
JIy4, paduoCBA3b, MOAYIINUA U ACMOAYJISALIUA CUTHAJIA, aMINIMTYyAHAA 1 YaCTOTHAA MOYJIALUS;
(I)I/ISI/ILICCKI/IX BCJIMYHH: OJINHA BOJIHBI, IOTOK S3HCPIUU U IIJIOTHOCTH ITOTOKA SHEPTHUU
SHGKTpOMaFHHTHOﬁ BOJIHbI, MHTCHCHUBHOCTDb BHGKTpOMaFHHTHOﬁ BOJIHBI;

L4 O0OBSACHSIThH 3aBUCHMOCTh HHTCHCUBHOCTH 3HeKTpOMaFHI/ITHOI7I BOJIHBI OT YCKOPCHUA
H3J'Iy‘lalDH.[eI’I 3apH)KeHHOﬁ JaCTHULBI, OT pACCTOAHUA O UCTOYHUKA U3ITYUCHUA U €TI0 YaCTOTHI,
OITMChIBATb MCXAaHU3M JdAaBJICHUA BHCKTpOMaFHHTHOﬁ BOJIHBI,

L4 KJ'IaCCI/I(l)I/II_[I/IpOBaTB AUara3oHbl YaCTOT CIICKTPA SJICKTPOMATrHUTHBIX BOJIH;

L4 OITMChIBATh OIIBIT 110 C60pKC HpOCTCfIH.ICl" 0 paguoInepeaaTymka U paauonprueMHHUKa,
Yuyenuk IMOJYYMT BO3MOKHOCTb HAYYUTBHCH:

L4 HCIIOJIB30BaTh 3HAHUSA 00 OJICKTPOMAIrHUTHBIX SABJICHUAX B MMOBCEIHEBHOMN >KU3HHU

HJIA oOecneueHnuss 0€30MaCHOCTHU npu O6paI_I_ICHI/II/I C HpI/I60paMI/I n  TCXHUYCCKUMH
yCTpOfICTBElMPI, AJId COXpaHCHUA 300POBbA U CO6.HIO,Z[€HI/I$I HOPM 3KOJIOTHUYCCKOT'O NTOBCACHUA



B OKpYXAIOLIEH Cpele; NPUBOAWTH IPUMEPHI BIMSHMS JJIEKTPOMArHUTHBIX W3JIy4CHHHM Ha
JKHUBBIC OPIraHU3MBbI;

° pa3nuyath TpaHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHMMATh BCEOOLIHIt
xapakTtep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHUS OJJICKTPUYECKOTO 3apsja) |
OTPAaHWYEHHOCTh HCIIOJIb30BAHUSI YACTHBIX 3aKOHOB (3akoH OMa i ydacTKa IeNH, 3aKOH
Jxoyns-Jlenua u nip.);

. WCIIONB30BaTh  TPHEMBI  MOCTPOCHHS  (DU3WYECKUX  MOJENeH, TIOUCKa |
(bOpMy.]II/IpOBKI/I J0Ka3aTCJIbCTB BBIJIBUHYTBIX T'MIIOTC3 U TCOPCTHYCCKHUX BBIBOJAOB Ha OCHOBC
OMITMPUYCCKH YCTAaHOBJICHHBIX (1)3,KTOB;

o HAXOJUTh AJCKBATHYIO TPEATIOKEHHON 3amade (pU3MUecKyl0 MOJENb, pa3pemaTh
npo0ieMy Kak Ha OCHOBE HWMEIONIUXCS 3HAHUH 00 JJICKTPOMArHUTHBIX SBJICHHSIX C
HCIIOJIb30BAHUEM MATCMATUYCCKOI'O alllapara, Tak U Ipyu oMoy METOJ0B OLICHKH.

Onruka
Y4eHUK HAYYUTCH:
. JaBaTh OMpEIeNICHUs MOHATUN: TTIepeaHII (POHT BOJHBI, BTOPUYHBIE MEXaHUUECKUE
BOJIHBI, MHUMO€ U JE€HCTBUTEIBLHOE U300paKEHUs, MPEIOMIICHHE, IOJTHOE BHYTPEHHEE
OTpaKE€HHUE, AUCTIEPCHsI CBETA, TOUCYHBIM HCTOYHUK CBETA, TUH3a, (DOKATbHASI TNIOCKOCTD,
aKKOMOJIalusl, Jymna; ((u3ndecKux BeTUYUH: yroJl MaJIeHUs, YTOJI OTPAXKEHUS, YTOJl
MIPETOMIICHHUS, a0COJIFOTHBIN MTOKA3aTeNb MPEIOMIICHUSI CPE/IbI, YTOJI TIOJTHOTO BHYTPEHHETO
OTPAKEHUS, IPETOMJIISIONINHA YTOJ IPU3MBI, THHEHHOE YBETUICHUE OTITHYECKON CUCTEMBI,
OTNITHYECKAs CUJIa JIMH3BI, TOTIEPEUYHOE YBEINUEHNE JTMH3bI, PACCTOSHUE HAUITYUIIETO 3pEHUS,
YTJIOBOE€ YBEJINYECHHUE;
. Ha0MI0AaTh M HMHTEPIPETUPOBATH SBJICHUS OTPAKEHUS U MPETOMIICHHS CBETOBBIX BOJIH,
SIBJICHHE TIOJTHOTO BHYTPEHHET0 OTPaKEHHUsI, ABJICHUS TUcTiepcur; GOpMYIHpOBaTh IPUHIUIT
['roiirenca, 3aK0H OTpaKEHUS BOJIH, 3aKOH MPETOMIICHUS;

. OTIHMCBHIBATH OIBIT 110 U3MEPEHUIO MMOKA3ATENs MPETOMIICHHSI CTEKIIA;

J CTPOUTH U300paKEHUS U X0 Jy4el MpH MpeoMIICHUH CBeTa, N300pakeHre mpeIMeTa B
coOMparoIeil 1 pacCeMBAOIICH JINH3AX;

J OTIPEIeIIATh MOJIOKEHUS U300pakeHUs MPEeIMETa B JIMH3€E ¢ OMOIIbIO (hOPMYJIIbl TOHKOM
JIUH3BI;

J aHAJIM3UPOBATH YEIOBEUECKUH TJ1a3 KaK ONTUYECKYIO CUCTEMY;

J KOPPEKTUPOBATH C MOMOIIBIO0 OYKOB JePEKThI 3peHUs; OOBACHATH IPUHIIUIT ACHCTBUS

ONTUYECKUX MPUOOPOB, YBETUUUBAIOIINX YrOJl 3pEHUS: JIyIy, MUKPOCKOII, TEJIECKOIT;
MIPUMEHSTH MOJTy4YeHHbIE 3HAHUS 7Sl PEHICHUS] MPAKTUUYECKUX 3a/1au.

. JaBaTh OIpPE/EICHHs MOHATHI: MOHOXpOMAaTHYeCKasi BOJIH, KOTEPEHTHBIE BOJIHBI U
WCTOYHUKHU, UHTEp(DEpeHIIHs, IPOCBETICHUE ONTUKH, TUPaKIHs, 30Ha DpeHens; PU3ndecKux
BEJTMYMH: BpeMs U JIJIMHA KOTEPEHTHOCTH, TeOMETpUUecKasi pa3HOCTh X0/1a HHTEPPEPUPYIOLTIX
BOJIH, TIEPHUOJ] U pa3pelaroiias CiocCOOHOCTh TU(PAKIIMOHHON PEIIETKY;

. HaOI0aTh U HHTEPIPETUPOBATH PE3YIbTATHI (OMUCHIBATD) JEMOHCTPALIMOHHBIX
AKCIEPUMEHTOB IO HAOIIO/ICHUIO SIBIICHUI HHTeppepeHIuU U NudpaKiuu CBETa,;
. dbopmynupoBath npuHIm [ toiirenca—dpeHens, yclIoBusi MUHUMYMOB 1 MAaKCUMYMOB

IIpU UHTEpHEPEHIIMU BOJIH, YCIOBHS JUPPAKIIHOHHOTO MUHMMYMa Ha IIEJIN U IJIaBHBIX
MaKCUMYMOB IIPH JU(PPAKIUU CBETA Ha PEIIETKE;

° OIIMCHIBATH IKCIIEPUMEHT I10 U3MEPEHUIO JUIMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO
TU(PPaKIIMOHHOM PEIIeTKH;

° 0OBSACHATH B3aUMHOE YCHIIEHUE U 0CIa0JIeHNe BOJIH B IPOCTPAHCTBE;

° JIeNaTh BBIBOJIBI O PACIIOJIOKEHUN AUPPAKIIMOHHBIX MUHUMYMOB Ha SKpaHe 3a
OCBEIIICHHOM IIEIIBIO;

° BBIOMPATH CHIOCO0 MOTyYeHUSI KOTEPEHTHBIX HCTOUYHUKOB; pa3inyuaTh AUPPaKIIHOHHYIO

KapTUHY [IPU JUQPPAKIIUN CBETA HA IS U Ha TU(PPAKIIMOHHON peIIeTKe.
Y4YeHHK NoJIy4YUT BO3MOKHOCTD HAYYHMThCS:



®  IIPUMEHSTH MOJYYCHHbIC 3HAHUS JUIsl PEHICHUS TPAKTUUECKUX 3a]1a4;
®  BIAJCTh SKCIEPUMEHTATBHBIMU METOJIAMHU UCCIEAOBAHUS;
®  CHCTEMAaTU3UPOBAThH MMOJYYCHHBIC 3HAHUS U IPUMEHSATh UX Ha MPAKTUKE;
e B II03HABAaTEIbHON cdepe: yMEHHE pacKpblBaTh Ha MpUMepax pojab QUMK B
(OopMUpPOBAaHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHUpPa U B MPAKTHUYECKOW AEATEIBHOCTU
YeJIOBEKa; JAEMOHCTPUPOBAThH Ha MPUMEPaX B3aHUMOCBS3b MEXAY (PU3UKON U JAPYyrUMHU
€CTECTBEHHBIMU HayKaMU; JaBaTh ONPE/ICICHUS U3YYCHHBIM MOHSATUSAM; Ha3bIBaTh OCHOBHBIC
MOJIOKEHUS M3YYEHHBIX TEOPUM HM THUIIOTE3; OIMUCHIBAaTh W JEMOHCTPALIMOHHBIE W
CaMOCTOSITEJIbHO TTPOBEJACHHBIC IKCIIEPUMEHTHI, UCTIOJIB3YS JUISl 3TOT'0 PYCCKUU SI3BIK U SI3bIK
(GU3HMKY; KIACCHU(PUIIMPOBATh W3YyYCHHBIC OOBEKTHI M SBICHHS; JCJIaTh BBIBOIBI H
YMO3aKJIOYeHUsT W3  HAONMIOJEHWI, W3YYEHHbIX  (U3NYECKUX  3aKOHOMEPHOCTEW,
MPOTHO3UPOBATh BO3MOXKHBIE PE3YNbTAaThl, CTPYKTYpUPOBATh M3YUYCHHBIM MaTepua;
WHTEPIPETUPOBATh (PHU3NYECKYyI0 HHGOPMAIMIO, TOJYYCHHYIO W3 JAPYTUX HMCTOYHUKOB;
MPUMEHATh TMPUOOpPETEHHBIE 3HAHUSA TO0 (U3MKE [UIsI PpEelIeHUs TPaKTUYECKUX 3ajad,
BCTPEUAIOLIUXCS B IOBCETHEBHOM JKW3HHU, Ui O€30MacHOTO HCIOJb30BaHUS OBITOBBIX
TEXHUYECKUX YCTPOICTB, PAllMOHAIILHOTO MPHPOIOUCIIOIB30BAaHUS U OXpaHbl OKpY’Karolei
Cpebl.
e B IICHHOCTHO-OPUEHTAI[MOHHOM cdepe: aHANU3UPOBATh U OLEHUBATh MOCIEICTBUS IS
OKPYXaIoIel Cpelbl OBITOBOM M MPOU3BOJCTBEHHON NEATETLHOCTH YEIOBEKA, CBSI3aHHOU C
HCI0JIb30BaHUEM (PU3UYECKUX MTPOIIECCOB.
® B TPYIOBO# cdepe: MpOBOIUTH GU3UIECKUI IKCIIEPUMEHT.
e B chepe pU3NUECKON KyJIbTYpbl: OKa3bIBaTh NEPBYIO MOMOIIL IPU TPaBMax, CBSI3aHHBIX C
J1a00paTOPHBIM 000PYTOBAHKEM M OBITOBBIMH TEXHUYECKUMH YCTPOUCTBAMHU.

KBanToBbIC IBIICHUS
Y4YeHUK HAYYUTCS:
® pacIio3HaBaTh KBAHTOBBIE ABJICHUS U OOBSICHITH HA OCHOBE UMEIOIIMXCS 3HAHUN OCHOBHbBIE
CBOWCTBA WJM YCJIOBUSA MPOTEKAHUsI OSTUX SBJICHUN: €CTECTBEHHAs M MCKYCCTBEHHas
PaAMOaKTUBHOCTD, -, 3- U Y-U3JIydeHUsS, BOSHUKHOBEHUE JTMHEHUYATOrO CIIEKTpa W3IIy4eHUS
aToma;
® OMKCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS, UCTIONb3Ys (PU3NUECKHE BETMYHHBI: MACCOBOE
YHCIIO, 3apsoBO€ YHCIO, IEpUOJ TMojypacnaga, d3Heprus ¢GOTOHOB; MHpPHU OIMUCAHUU
MPaBMWJIBHO TPAKTOBaTh (PU3WYECKUI CMBICI HCIOJIb3YEMBIX BEJIMYUH, MX OOO3HAUYEHHUSA U
€IMHULIBI U3MEPEHUS; HAXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO BETUYHHY C
JOPYTMMU BETUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NUECKON BETUUHUHBI;
® aHAIM3HPOBATh KBAHTOBBIC SIBJICHUS, HCIIOIB3Ysl (PU3NYECKUE 3aKOHBI U MOCTYNATHI: 3aKOH
COXpAHEHUs SHEPruHu, 3aKOH COXPAHEHHUs DJIIEKTPUUECKOTO 3apsjia, 3aKOH COXpPaHEHUS
MAacCOBOI'0 YHMCJIA, 3aKOHOMEPHOCTH HM3Iy4EHHUs U IMOTJIOIIEHHUS CBETa aTOMOM, IPH 3TOM
pa3nuyath CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MAaTEMaTUYECKOE BBIPAKEHHE,
® pa3nuyaTb OCHOBHBIE MNPU3HAKH I[IJIJAHETAapHOM MOJENH aToma, HYKJIOHHOM MOJEnH
aTOMHOTO S1/1pa;
® [PUBOAUTH MPUMEPHl MPOSBIECHUS B NPUPOAE U MPAKTHUYECKOTO HCIOJIb30BAHUSA
PaaMOaKTUBHOCTH, SAEPHBIX U TEPMOSIEPHBIX PEAKIUH, CIEKTPAIIBHOTO aHAJIN3A.
e (u3MUECKUX BENUYMH: paboTa BBIX0]1a, KpacHas rpanuna ¢Gotosddekxra, 3Heprusi HOHU3AIUH;
® DPa3bACHATH OCHOBHBIE MIOJIOKEHHUS! BOJIHOBOW TEOPUHU CBETA, KBAHTOBOU runotessl [1nanka,
TEOPHUHU aTOMa BOJIOPOA;
e (GopMynupOBATh 3aKOHKI TEIJIOBOTO M3NMy4yeHus: Buna u Credana—bonbimana, 3aKOHbI
doTorddekra, cooTHOIIEHUS HEoTpeaeneHHocTel ['eiizen0epra, moctynarsl bopa;



® OILICHMBATH JUIMHY BOJHBI J¢ Bpoilsis, COOTBETCTBYIOILIYIO IBUKEHUIO AIEKTPOHA,
KUHETHYECKYIO SHEPTHIO MIEKTPOHA MPpH PoTOdPPEKTe, JTUHY BOIHBI CBETA, HCITYyCKAEMOTO
aTOMOM BOJIOPOJA;
® OIUCHIBATh MPUHLIUIHAIBHYIO CXeMy ombITa Pesepdopia, npennoskuBmiero miaHeTapHyro
MOJEJb aTOMa;
e OOBACHATH MPUHLIUI IECHCTBHSA Ja3epa;
® CpaBHMBATh U3JIyYEHHE JIa3epa C U3IyUYEHUEM JAPYTUX UCTOYHUKOB CBETA. 1aBaTh
onpe/esieHus IOHATUH: TPOTOHHO-HEUTPOHHAS MOJIENb sI/Ipa, U30TOMbI, PaJOAKTUBHOCTD,
anb(a- u Oera-pacnaj, raMMa-u3ITy4eHrne, HICKYCCTBEHHAs! PaJOAKTHBHOCTb, IIEMTHAS PEAKIIUS
JeTIeHNS, IACPHBINA PEaKTOpP, TEPMOSIICPHBINA CUHTE3; (PM3NYECKUX BETUYMH: yIACTbHAs SHEPTHsI
CBSI3M, [IEPHO/] OTypaciaja, akTUBHOCTb PAJUOAKTUBHOIO BELIECTBA, SHEPTETUUYECKUM BBIXOJ]
SJIEPHON peakiuu, KodpUIUEHT pa3MHOKEHUS HEUTPOHOB, KpUTHYECKAs Macca, J103a
MOTJIOIIIEHHOTO M3Ty4YeHUs, KOA()(PUIIMEHT KauyecTBa;
® OOBACHATH NMPUHIIUII ICHCTBHS SJIEPHOTO PEAKTOPA;
e 00BACHATH criocoObl 0OecrieueHus 0€30MaCHOCTHU AAEPHBIX peakTopoB U ADC;
® IIPOTHO3MPOBATH KOHTPOJUPYEMBIN €CTECTBEHHBIN PaJMallMOHHBIN
e (¢GoH, a TaKkKe pALMOHAIBHOE IPHUPOJOIOJB30BaHUE TNPU BHEAPEHUU YIIPABISIEMOIO
tepmosinepHoro cuntesa (YTC).
® 1aBaTh ONPEICTICHHS MOHATHI: dJIeMEHTapHbIC YaCTHIIbI, (DyHJAMEHTAIbHBIC YaCTHUIIH,
AHTUYACTHUIA, AaHHUTHIISALNS, JISTITOHHBIA 3apsi1, IEPEHOCUYNK B3aUMOICHCTBHYSI, OApPHOHHBII
3apsii, aipOHBI, JISNTOHBI, ME30HBI, OAPHOHBI, TUTIEPOHBI, KBAPKH, TIIFOOHBI;
e KJaccU(PUIMPOBATH dJIEMEHTAPHBIE YACTULII, TOAPA3/eNsisi X Ha JENTOHBI U aJpOHBI;
e ¢opmynuposath npuHIMI [laynu, 3aK0HBI COXpaHEHUS JIENTOHHOTO U OapUOHHOTO 3apsI0B;
® OIUCHIBAaTh CTPYKTYpPY aJPOHOB, LIBET U apomaT KBapKOB; MPUBOJUTH NMPUMEPHl ME30HOB,
TMIIEPOHOB, TJIIOOHOB.
YYeHHK NMOJTYyYHMT BO3MOKHOCTb HAYYUThCS:
® 1CII0JIb30BaTh MOJy4EHHBIE 3HaHUS B MIOBCEIHEBHON )KM3HU IIPpU 0OpallleHnu ¢ pudopamu
U TEXHHYECKUMHU YCTPOHCTBAMM (CUETYMK HWOHU3UPYIOIIMX YacCTHL, JIO3UMETp), [UId
COXpaHEHUs 3JI0POBbS M COOJIIOJICHUS HOPM SKOJIOTMYECKOTO IOBEJICHMSI B OKPYXKAIOLICH
cpene;
® COOTHOCHUTB 3HEPTHUIO CBSI3U ATOMHBIX s1/Iep € Ae(hEKTOM MaCChl;
® [PUBOJUTH MPHUMEPbl BIMSHUSA DPAJUOAKTUBHBIX M3JIy4YEHUH HaA JKHUBbIE OpPraHU3MBbI;
MOHMMATh PUHLUI JEHCTBUS JO3UMETPa U pa3indaTh YCIOBUS €r0 HCIIOJIb30BaHMS;
® [IOHMMAThb 3KOJOIMYECKHE IpOOJeMbl, BO3HUKAIOUIME IIPU HCIOJb30BAaHUM AaTOMHBIX
NIEKTPOCTAHLMN, M IyTH peHIeHUus HTUX MpolsieM, MEpPCIEeKTUBbl HCHOJIb30BAHUSA
YIIPaBIIIEMOTO TEPMOSIIEPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMH
Y4YeHUK HAy4YuTCH:
e yKa3plBaTh Ha3BaHWs IulaHeT COJIHEYHOM CHCTeMbl; pa3iindaTh OCHOBHBIE MPU3HAKU
CYTOYHOI'O BpAIlleHUsl 3Be3JHOro Heba, nBwxeHus JlyHnel, CosHIIA U MJIaHET OTHOCUTEIBHO
3BE3J;
MOHUMATh Pa3IMYMs MEX/1y T'eTMOLIEHTPUYECKOH U TeOLIEHTPUIECKON CUCTEMaMU MUPa;
MHTEPIPETUPOBATh Pe3yNbTaThl HaOMoIeHUH Xab0a o pa3beraHuu rajlakTuk;
dbopmynupoBaTh 3aK0H Xa00ma;
KJ1accu(puIMpoBaTh OCHOBHBIE MEPHOIbI 3BOTIONNN BeenenHoit nocne bonpioro B3peiBa;
MIPEJCTABIATH MOCIEA0BATEILHOCTh 00pa30BaHus IEPBUYHOTO BellecTBa BO BeeneHHoi;
0OBSICHATB MPOLIECC SBOIOLNH 3Be3/], 00pa3oBaHus U 3BoMoLNN COTHEYHON CHUCTEMBI;
c momompio Mojenn PpuaMaHa NPEACTaBIATh BO3MOXKHBIE CLEHAPUHM  SBOJIOLUU
Bcenennoii B Oyaymiem.
Y4eHHMK NOJYyYHMT BO3MOKHOCTh HAYYUTHCH:
e yKa3bplBaTh OOIIME CBOMCTBA M OTIMYMS IUIAHET 3€MHOM TpYINIbl M IUIAHET-TMTaHTOB;
Manbix Tea CoNMHEYHON CUCTeMbl U OOJIBIIMX IJIaHET; MOJIb30BAThCS KapTOi 3Be3/HOrO Heba



py HAOJIOICHUSAX 3BE3/IHOTO HEOA;

® pa3nuyaTh OCHOBHBIE XapaKTEPUCTHKHU 3Be3] (pa3Mep, LIBET, TeMIIepaTypa) COOTHOCHTH
I[BET 3BE3/IbI C €€ TEMIIEPATypOii;

¢ DA3invdaThb TUIIOTE3bI 0 MMPOUCXOKACHUN ConHeyHoH CHUCTEM



BpinycKHUK Ha yri1y0JIeCHHOM YPOBHE HAYUMTCSH:

— OOBSACHATH M aHAIM3UPOBATH POJIb M MECTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHON Hay4HOM
KapTUHBl MHpa, B PAa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B IPAKTHYECKOU
JIeSATSIILHOCTH JIIOJICH;

— XapaKTepU30BaTh B3aMMOCBSI3b MEXKIY QU3UKON U APYTUMHU €CTECTBEHHBIMH HAyYKaMU;

— XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXJY OCHOBOIIOJIAralOIIMMM HAyYHBIMU HOHSTHUSMMU:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, M10JI€), ABHXKEHUE, CUIIA, SHEPTUs;

— TOHUMATh U OOBSCHATH IEJIOCTHOCTh (H3MUYECKOW TEOPHH, pPAa3JIM4aTh TPAHMIBI €e
MPUMEHUMOCTH U MECTO B PSIy APYrUX QU3NIECKUX TEOPHIA;

— BJIAJIETh IPUEMaMU NOCTPOEHHUS TEOPETUUECKUX J10Ka3aTEIbCTB, a TAKKE IMPOTHO3UPOBAHUS
0COOEHHOCTEH NpOoTeKaHUs (PU3MUECKUX SBJIECHUI U MPOLECCOB HAa OCHOBE IMOJIyYEHHBIX
TEOPETUYECKUX BBIBOJIOB U JI0KA3aTEIbCTB;

— CaMOCTOATEIbHO KOHCTPYUPOBATh JKCIEPUMEHTAlbHbIE YCTAHOBKH JUIsI IPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATh A0COJIFOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTH;

— CaMOCTOSITENILHO MJIAHUPOBATh U MPOBOJUTH (PU3NUECKHE SKCIIEPUMEHTHI;

— pemath MPaKTUKO-OPUEHTUPOBAHHBIE KAUECTBEHHbIE U pacyeTHblE (PU3MUECKHE 3aJauu C
OTOpPOM KaK Ha U3BECTHbIE (PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIU, TaK U Ha TEKCTHI C
n30bITOYHON MHpOpMaIUei;

— OOBSCHATH TPAHULIBI TMPUMEHEHMS] H3YYEHHBIX (GU3NYECKUX MOJeNel Mpu peuieHUH
(bu3NYECKUX U MEXIPEIMETHBIX 33/1a4;

— BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIAralo X GU3NYECKUX 3aKOHOMEpPHOCTEN
1 3aKOHOB;

— XapaKTepu30BaTh IJI00ANbHbIE TPOOIEMBI, CTOSAIINE MIEPE]] YEIOBEYECTBOM: SHEPreTUYECKHUE,
CBIPbEBBIE, IKOJIOTUYECKUE, U POJIb (PU3UKU B PELICHUH 3TUX IpoOiIeM;

— OOBSACHATh NPUHLMIIBI pabOTbl M XAPAKTEPUCTHKM M3YYEHHBIX MAIIUH, HPUOOPOB H
TEXHUYECKUX YCTPOICTB;

— OOBSICHATH YCIOBHSI NPUMEHEHUs (PU3MUECKMX MOJENEH NMpH pelieHuu (PU3NYEeCKUX 3aiad,
HaXOJUTh aJICKBaTHYIO IPEAJIOKEHHOH 3a1a4ue (pU3nUecKyro MO/IeNb, pa3peiiaTh NpodiieMy Kak
Ha OCHOBE UMEIOIIMXCS 3HAaHUH, TaK U IIPU MOMOLIY METOJ0B OLICHKH.

BpinyCKHUK Ha yri1y0JICHHOM YPOBHE IOJIYYHT BO3MOKHOCTh HAYYUTHCH:

— MPOBEPSTH 3KCIIEPUMEHTAIIHBIMU CPEICTBAMH BBIJIBUHYTHIE THIIOTE3bl, (GOPMYIUPYS LEIb
UCCIIC/IOBAHNUS, HA OCHOBE 3HAHMs OCHOBOIOJIATAlOUIMX (PU3MUECKHUX 3aKOHOMEpPHOCTEH u
3aKOHOB;

— ONKUCHIBATh U aAHAJIM3UPOBATh IOJYYEHHYI0 B pe3yibTaTe MPOBEAEHHBIX (PHU3MUECKUX
HKCIEPUMEHTOB MH(POPMALIIO, OIPEAETATh €€ T0CTOBEPHOCTb;

— TIOHUMaTb U OOBSICHATH CUCTEMHYIO CBSA3b MEXIY OCHOBOIIOJArarmoUIMMU HayYHBIMU
MOHATUSAMMU: IPOCTPAHCTBO, BpeMsl, MaTepus (BELIECTBO, [10JI€), ABUKEHHUE, CUJIa, SHEPTHS;

— pelarh JKCIEPUMEHTAIbHbIEC, KaYECTBCHHbIE M KOJIMYECTBEHHBIC 33Ja4d OJIMMIIMAIHOTO
YPOBHSI CIIOKHOCTH, MCIIOJIB3Ys (M3UYECKUE 3aKOHBI, @ TAKXE YpaBHEHHs, CBS3bIBAIOIINE
¢bu3nyeckue BeINYHHBI;

— aHaJIM3MPOBATh TPAHULBl NPUMEHMMOCTH (HU3UYECKUX 3aKOHOB, IMOHUMAaTh BCEOOMIUI
XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB M OTPAHWYEHHOCTh MCIOJIb30BaHUS YAaCTHBIX 3aKOHOB;

— (QopmynupoBaTh M peliaTh HOBBIE 33/a4M, BO3HMKAOIME B XoAe YydeOHO-
HCCIIEIOBATENIBCKON U IPOEKTHON AEATEIbHOCTH;

— YCOBEpILEHCTBOBATh MPHOOPHI U METOJbl MCCIEIOBAaHHUS B COOTBETCTBHM C MOCTABJICHHON
3aJa4eid; — MHCIOJIB30BAaTh METOJbl MAaTEMaTHUYECKOTO MOJEINPOBAHMS, B TOM UHUCIE
MPOCTEHIIINE CTATUCTUYECKIE METOIbI JJIs1 00pabOTKH pe3yIbTaTOB SKCIIEPUMEHTA.

Pa3znen 2.
Conepxxanue y4eOHOro npeamera
10 kaace
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®u3nka Kak Hayka. MeToAbl HAYYHOI 0 IIO3HAHUS IPUPO/BIL.
®dusuka — QyHIaMEeHTaNbHAs Hayka O mpupoje. HayuHple MeTo/Ibl MO3HAHUS OKPY)KAIOLIETO
Mupa. Ponp sKkcriepuMeHTa M TEOpUM B IIpoliecce IMO3HaHUsA NpUpoasl. MoznenupoBaHue
SABJICHUI U 00BEKTOB Npupoabl. Hayunsie runoressl. Ponb MmaTematuku B ¢pusuke. Puzndeckue
3aKOHBI M TEOPUHU, TPAHULIBI UX IPpUMEHUMOCTH. [IpuHiun coorBeTcTBUs. PuU3nyeckas KapTUHA
Mupa.

MexaHuka
MexaHHuecKoe [BHKEHHE U €ro OTHOCHUTENHHOCTh. CHocoObl OMHMCAaHUS MEXaHHYECKOTO
IBIDKEHUS. MaTtepuanbHas Touka Kak npumep gusnyeckoit moaenu. Ilepemenienne, CKOpOCTs,
YCKOPEHHE.
VYpaBHEeHUs NPSIMOJIMHEHHOTO PABHOMEPHOTO M PaBHOYCKOPEHHOTO JBWXEHUS. J[BU)KEeHUE 1O
OKPYXHOCTH C IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. LIeHTpoCTpeMHUTENIBHOE YCKOPEHHUE.
[IpuHuMn cynepno3uuuu cuil. 3akoHbl AUHAMHUKK HbIOTOHAa M rpaHuibl UX NPUMEHUMOCTH.
Nuepunanenbie cuctemel orcuera. lIpuHmmn otHocutensHocTH [amwites. IIpoctpancTBO M
BpEMsI B KJIAaCCUYECKOM MEXaHHUKE.
Cunbl TSDKECTH, YIPYTrOCTH, TpEeHUsl. 3aKOH BCEMUPHOTo TAroteHus. 3akoHsl Kemepa. Bec u
HEBECOMOCTb. 3aKOHBl COXpaHEHHUS HMITyJIbca M MexaHudeckoi sHepruu. lcmomwszoBanue
3aKOHOB MEXAHUKH JJIs1 OOBSCHEHUS ABM)KEHUS HEOECHBIX TeNl U JUISl pa3BUTUS KOCMUYECKHX
rcciieoBaHuidi. MOMEHT CHIIbL. Y CITIOBUSI pAaBHOBECHSI TBEPJIOTO TENA.
Mexanudeckue kosieOaHus. AMIUIMTYAQ, TEPHOJ, dYacToTa, (aza KoyieOaHWW. YpaBHEHHE
rapMoHM4eckux KoseOaHuii. CBoOOgHBIE U  BBIHYXIECHHble KoseOaHusi. Pe3oHaHc.
ABTrokonebOanusi. Mexannueckue BoJIHBL. [lonepedynble W MpOOJIbHBIE BOJIHBI. J[JTMHA BOJIHBI.
VYpaBHeHHEe TrapMOHMYECKOW BOJHBL. (CBOMCTBA MEXAaHMYECKUX BOJIH:  OTPaKCHHE,
npenomiieHne, HHTepdepeHnns, AMPpakiys. 3ByKOBbIE BOJIHBI.
JlaGopaTtopHble padoThbI:
N3yueHue nBM>KeHUs Teaa, OpOIICHHOTO TOPU30HTAIBHO
W3ydeHne nBMKEHMS TeJa 110 OKPYKHOCTH.
N3mepenne ;KeCTKOCTH NPYKUHBI.
N3mepenue koadpunmerTa TpeHUs CKOJIbKEHUS
N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKOM SHEPTUH.
W3ydeHne paBHOBECHS Teja O] JEHCTBUEM HECKOIBKUX CHII

MouJiekyasipaasi GU3UKa ¥ TEPMOAUHAMHUKA
AToMHCTHYECKasl THUIIOTE3a CTPOEHMS BELIECTBA M €€ DKCIEPUMEHTAJIbHBIE JI0KA3aTelIbCTBA.
Mogene upaeanbHOro rasza. AOcCOJIOTHas TeMmmepaTypa. Temmeparypa Kak Mepa cCpexHei
KMHETUYECKOM 3HEPIHH TEIJIOBOTO IBWXKECHMS 4acTHL. CBA3b MEXIy IaBICHUEM HACAIBHOIO
rasa ¥ cpeiHell KHHETUYECKOM dHEpruel TeIIOBOrO ABMKEHMSI €r0 MOJIEKYIL.
VYpaBHEHHE COCTOSHUS HAeaNbHOrO rasa. Msompoueccsl. ['paHMLbl NPUMEHUMOCTH MOJIENN
UJCAIBHOTO Ta3a.
Mopnens crpoenus xuakocrei. IloBepxHocTHOE HaTskeHHME. HachlleHHbIE M HEHACHIILIEHHBIE
napsl. BiaaxxHoCTh BO31TyXa.
Mogens CTpoeHusi TBEpAbIX Tel. MexaHuueckue cBoWcTBa TBepAbIX Tel. JledekTs
KPUCTAJIJIMYECKON peleTKU. M3MeHnenus arperaTHplx COCTOSIHUM BELECTBA.
BHyTpenHss sHeprus u crnocoObl ee u3MeHeHMs. IlepBblif 3akoH TepmoauHamuku. Pacuer
KOJIMYECTBAa TEIJIOThl IPH M3MEHEHHM arperaTHoro COCTOSIHHMS BellecTBa. AJMabaTHBIH
npouecc. BTopoil 3akOH TEPMOJMHAMMKHU M €r0 CTaTUCTUYECKOE MCTOJIKOBaHME. IIpnHImIEBI
nevictBust TemaoBbix MamuH. KIIJ[ TeroBoit mamumbbl. [TpoGraembl sHEpreTMKH M OXpaHa
OKpYKarollen Cpeibl.
JlabopaTopHbie padoThI:
DKcnepuMeHTalIbHAs MTpoBepKa 3akoHa [ eli-Jlroccaka.

OCHOBBI 3JICKTPOAMHAMHKH.

OneMEHTapHBIM JJIEKTPUUYECKUI 3apsij. 3aKOH COXPAHEHMS JJIEKTPUYECKOIro 3apsja. 3aKoH
Kynona. HanpspkeHHOCTH 3ieKTpuueckoro mnouid. [IpuHuMm cyneprno3uuuy 3IeKTPUYECKUX
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nosed. IloTeHnuan snexTpuueckoro nois. IloTeHIManbHOCTH 3IEKTPOCTATUUECKOIO IOJIS.
Pasnocte noreHuuanoB. Hanpspkenume. CBA3b  HanpsyKEHUS C  HANPSIKEHHOCTBIO
AJIEKTPUYECKOTO OIS,

IIpoBOJHUKY B 3JEKTPUUECKOM I0JIE. DeKTpuuecKas eMkoctb. KonaeHncarop. Juanekrpuku B
JIEKTPUYECKOM I10JI€. DHEPTUsl MEKTPUUECKOTO MOJISL.

Onextpuueckuii Tok. IlocnenoBaTesnbHOE M NapajUIeIbHOE COEAMHEHHWE IPOBOIAHMKOB.
Onextpoasuxkymas cuina (DHC). 3akon Oma i TOMHOW  AJIEKTPUYECKOW  IIETIH.
DneKTpUYecKuii TOK B MeTajllaX, 3JEKTPOJUTaX, ra3aXx M BaKyyMe. 3aKOH 3JIEKTpPOJIM3A.
[Ina3zma. IlomynpoBoauuku. CoOCTBEHHAss W NMPUMECHAs] MPOBOJUMOCTH IOJIYIPOBOJAHUKOB.
[MomynpoBoAHMKOBBIN An0. [loTynpoBOJHUKOBEIE IPUOOPEI.

JlabopaTopHble padoThbI:

[TocnenoBarenpHOE U NapaLUIEIbHOE COEIMHEHUS IPOBOIHUKOB.

N3mepenue 3/1C u BHYTpEHHETO CONPOTHUBIICHNS UCTOUYHUKA TOKA

11 kaace
OCHOBBI JIEKTPOAMHAMUKH (MPOAOJIKEHHE)

MarnutHoe noJsie. B3anmoneiictBue TokoB. MarautHoe noJsie. MHIyKIusE MarHuTHOTO TOJIS.
Cuna Amniepa. Cuna Jlopennia. MarHuTHbIE CBOMCTBA BEIIECTBA.

DJIeKTPOMATrHUTHAsE MHAYKIMsA. OTKpBITHE 3IIEKTpOMarHuTHOM MHAyKuuu. [IpaBumo JleHna.
DneKTpou3MepuTeNbHble MPUOopbl. MarHUTHBIN MOTOK. 3aKOH JIEKTPOMArHUTHOW MHAYKIUU.
Buxpesoe anekrpuueckoe nose. CamonHaykius. MHIyKTUBHOCTb. DHEPrus MArHUTHOTO TOJIA.
MarHuTHbIE CBOMCTBA BEIIECTBA. DIIEKTPOMArHUTHOE TOJIE.

JlaGopaTtopHble padoThbI:

HaOmronenune neficTBUSI MAarHUTHOTO ITIOJIST HA TOK.

N3ydenue sBieHUs 3JIEKTPOMArHUTHON UHTYKIIHH.

Kose0anus U BOJHBI
Mexaunueckne  koJjgedoanus. CBoOoquele  KoyeOaHwus. MareMaTHyeckuii  MasTHUK.
I"apmoHnueckue koiaebanus. AMIUTHTYa, IEPUOJ, YacToTa U (aza KojaeOanuil. BeiHyXIeHHBIC
Konebanus. Pezonanc. ABTOKOIeOaHMS.
DJIeKTPOMAarHuTHole KoJedaHuss. CBOOOIHBIC KOJIeOaHUS B KOJIeOATCIBHOM KOHTYpE.
[Tepnoa cBOOOIHBIX AMEKTPHUECKUX KoyicOaHui. BuiHYX)neHHBIC KoneOanus. llepemeHHBIHM
AJIEKTPUYECKUUA TOK. AKTHBHOE COINPOTHBIICHHE, €MKOCTb M WHIYKTUBHOCTH B II€NHU
MEPEMEHHOTO TOKa. MOIIHOCTh B IIEMU MEPEMEHHOTO TOKAa. P€30HAHC B 3JIEKTPUUYECKOM ILIETH.
I'enepupoBanue sueprun. Tpanchopmatop. [lepenaya smeKTpuueCcKOr SHEPTHH.
Mexannueckue BoOJHBL. [IpojosibHbie W mMomnepeyHbie BOJIHBL JlinHA BOJIHBL. CKOpPOCTH
pacnpocTpaHeHus BOJHBI. 3BYKOBbIe BOJHBIL. MHTepdepenuus BonH. [Ipunnun [roifrenca.
Judpakius BOJIH.
DJIeKTPOMarHuTHbIE BOJIHBL. W3i1ydeHue 3JIEKTPOMAarHUTHBIX BOJIH. CsoiicTBa
ANIEKTPOMAarHUTHbIX BOJIH. [lpuHmun paguocBasu. Moayndauuss U JAETEKTUPOBAHUE.
Pagnonokanus. TeneBuneHue.
JlabopaTopHbie padoThI:
Omnpenenenre yckopeHus: CBOOOAHOTO MaIeHUS ITPU MTOMOIITY MasiTHHUKA.

Ontuka

Ckopocts cBeta. Ilpunmun Iroiirenca. 3akoH oTpakeHus cBeTa. CBETOBBIE Jy4d. 3aKOH
npenomiieHus cBeta. llonHoe BHyTpeHHee oTpaxeHue. [Ipuzma. @opmyna TOHKOW JMH3BI.
[Tonmyuenue wm300pakeHUs ¢ MoMoIIbI0 NTUH3BL Ontuueckue mpubopbl. WX paspemaromias
crocoOHOCTh. CBETO-3IeKTPOMarHuTHbIe BOJTHBI. CKOpPOCTH CBETa M METOJbl €€ M3MEPEHHS.
Hucnepcusi  cBera. UWurepdepenmusi cBera. KorepentHocts.  udpakums — cBeTa.
JudpakuronHas pemierka. [lonepednocts cBeToBbIX BoJH. [lonspu3zanus csera. M3nyuenue u
cnekTpsl. [1Ikana 351eKTpOMarHUTHBIX BOJIH.
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OcHOBBI crienaTbHON TEOPUH OTHOCHTEJIBLHOCTH
IlocTynatel Teopuu oTHOCUTEIbHOCTH. [IpuHIIMT OTHOCUTENBHOCTH DliHIITENHA. [locTosIHCTBO
ckopocTH cBera. IIpocTpaHcTBO M BpeMs B CHELUAIBHON TEOPUHM OTHOCUTEIBHOCTH.
PenstuBucrckas auHamuka. CBsi3b Macchl U SHEPTHH.
JlabopaTopHble padoThbI:
N3mepenue nokasaress IpesioMIICHUs CTEKIIA.
OmnpeneneHne ONTHIECKOH CHITBI U (POKYCHOTO PACCTOSIHUS COOMPAFOIIEH JIMH3BL.
H3mMepenne cBETOBOM BOJIHBI.
Onenka nHPOPMAITMOHHON €MKOCTH KOMITaKT-ICKA.
HaGnronenue CrijioniHoTo ¥ TMHEHYAaTOro CIEKTPOB.
KBanroBas ¢pusuka

CgetoBble KBaHTBI. TemnoBoe usnmydenue. [locrostaaas [lnanka. @otodddexr. YpaBHEeHHE
OiiHmTeiHa g potoaddexra. @oronsl. OnbiThl JIleOenea u BaBunosa.
Atomuas ¢usuka. Ctpoenne aroma. Ombitel Pesepdopna. KBantoBbie mocrtynatel bopa.
Mogens atoma Bogopoaa no bopy. Tpynnoctu teopun bopa. KBanroBas Mmexanuka. I'nunoresa
ne bpoinsg. CooTHomenune HeomnpezaeneHHocTel ['elizenOepra. KopnyckymnsipHO-BOJIHOBOM
nyanusM. Judpakuus 5ekTpoHoB. Jlazepsl.
du3uka aTOMHOro sigpa. MeToasl perucrpanuu >JIE€MEHTAapHbIX 4YacTull. PannoakTuBHBIE
MpEBpALICHUs. 3aKOH PAJIMOAKTHUBHOTO PACIajia U €ro CTaTUCTHYECKHi Xxapakrep. IIpoToHHO-
HEHUTpOHHAs MOJIENIb CTPOEHUsl aToMHOro sjpa. Jlepekr mMacc m 3Heprusi CBsi3U HYKIOHOB B
anpe. Jlenenue u cuHTe3 dAnep. SAnepHas sHepreThka. Dusnka >JIE€MEHTAPHBIX YaCTHIL.
CratucTrueckuil XxapakTep IpoLeccOB B MUKPOMUPE. AHTUYACTHUIBI.

Crtpoenue u 3Boonus BeesienHoii
Crpoenune Conneunoit cucremsl. Cucrema 3emiis — Jlyna. CouHile — Oimbkaiiiiiasi K Ham 3Be3fa.
3Be31bl U MCTOYHHUKM HUX HHepruu. COBpEMEHHbIE MNPEJICTABICHUS O IMPOUCXOKICHUU U
somon  ConHIA, 3Be3l, TalakTUK. [IpUMEHMMOCTh 3aKOHOB (HU3UKHU ISl OOBSICHEHUS
MIPUPOIBI KOCMUYECKUX OOBEKTOB.
3HayeHue (PU3NKH /IS IOHUMAHUA MUPA U Pa3BUTHUS NPOU3BOAUTEIbHBIX CHJI
Enunas ¢usmyeckas kapruna mupa. OyHgameHTaabHbIe B3auMoieicTBUs. DU3rKa U HAyYHO-
TeXHU4ecKas peBosronns. Prsnka u KynbTypa.

Pasznea 3.
TemaTu4eckoe IIIAHUPOBAHUE
10 kxacc
Ne HaumeHoBaHue pa3aena KoanuyecTBo 4yacos
n/n
1 Beenenue. OCHOBHBIE 0COOCHHOCTH (DU3UYECKOTO METOAa 1
HUCCIEN0BAHUS
2 MexaHn4eCcKHUe ABICHUS 22
3 MounekynapHas ¢usuka. TepMoauHaMHKa 21
4 OCHOBBI IEKTPOIMHAMUKI 24
Htoro 68
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11 kaace

Ne HaumenoBanmue pa3aena KoauuecTBo
n/n 4acoB

1 OCHOBBI JIEKTPOIMHAMUKHU 18

2 Onruka 13

3 KBanrtoBas ¢gusuka 13

4 Crtpoenue u 3BosroIust Beenennoit 7

5 [ToBTOpeHue MaTepuana 17

Hroro 68

Y4eOHO-MeTOAUYECKOE 1 MATEPUATIBHO-TEXHUYECKOe o0ecneueHue
o0pa3oBaTeJbHOIO MpoLecca

Y4eOHO-METOINUECKUA KOMIUICKT, HWCIOJB3YeMBId [JIsl peanu3anuu padoueit
MIPOTPAMMBIL:

1. llpumepHass  oOpa3oBarenbHas  MporpaMma  OCHOBHOIO  0OIlero
obpazoBanus mo ¢usuke i 10-11 xmaccos, aBTopel Mskumes 1.4,
byxogues b.b., u n1p. M.: [Ipocsemenue, 2020.

2. ®wmsuka. 10 xmacc: yueb. misg oOmieoOpa3oBaT. opraHU3auid ¢ MPUI. HA
ANEKTPOH. Hocutelne: 0a3oBblil ypoBeHb / ['.51. Msikumies, b.b. byxoBiies,
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H.H. Cotckuii; moxg pen. H.A. [lapdentseBoii. — M.: IlpocenieHue,
2017.

®usuka. 11 kmacc: yued. qas o6mieoOpa3oBar. opraHu3anuii ¢ Ipuil. Ha
ANEKTPOH. Hocutelne: 0a3oBbiil ypoBeHb / I'.51. Msikumies, b.b. byxoBiies,
B.M. Yapyrun; noxn pea. H.A. IlapdpentreBoit. — M.: Ilpocemienue,
2017.

COopauk 3amau mo ¢usuke. 10-11 kimaccel: mocoOue sl ydaImuxcs
oOmeoOpa3zoBar. yupexaeHui: O0a30BbIi M NOpOQUIBHBIA YpOBHU /
H.A. ITapdpentreBa. — M.: [Ipocsemenue, 2010.

®uszuka. "KoHCTpyKTOp" CaMOCTOSITEIBHBIX U KOHTPOJIBHBIX padot. 10-11
KJacchl: TocoOue st yuurtened o0OmeoOpa3oBar. yupexkaeHu /
C.M. Anapromeuxun, A.C. CnyxaeBckuit. — M.: I[IpocBemenue, 2010.
®dusuka. [Toypounsie pazpadotku. 10 kiace: mocodue s 061eo0pazoBar.
opranuzanuii / FO.A. CaypoB. — M.: IIpocsemienue, 2015.

®dusuka. [Toypounsie pazpadotku. 10 kiace: mocodue st 061eo0pazoBar.
opraHuzanuii: 6a3zoBpii W yriyon. yposHu / HO.A. CaypoB. — M.:
IIpocsemenue, 2017.

Jlutepartypa:

1.

2.

OenepanbHblii 3ak0H 0T 29.12.2012 No 273-®3 "O6 o6pa3zoBaHuu B
Poccuiickoit ®enepanuu’.

dI'OC COO (Y1BepxaeH nmprkazoM MuHHCTEpCTBA 00pa30BaHMs ¥ HAYKH
Poccuiickoii @eneparyu oT 17 mast 2012 r. Ne 413).

®dusnka. 3agaunuk. 10—11 ki1.: mocodue aist o01eoopa3oBar. yUpeKIeHUMI
/ A.IL. PeimkeBua. — M.: JIpoda, 2015.

Co6opuuk 3agau no ¢usuke: 10-11 xmaccer / O.U. I'pommeBa. — M.:
HznareasctBO "DK3amen", 2015.

TemaTnueckue KOHTPOJIBHBIE U CAaMOCTOSITENIbHBIC paboThl 10 (usuke. 10
kiacce / O.W. I'pomuieBa. — M.: U3narenscTBo "OKk3amen", 2012.
TemaTrnueckue KOHTPOIBHBIE U CAaMOCTOSITENIbHBIC paboThl 10 (usuke. 11
kiacce / O.W. I'pomuieBa. — M.: MznarenbcTBo "OKk3amen", 2012.
KauecTBennbie 3amaun 1o ¢usuke B cpenHed mkoie. [locobue mis
yuureneit / M.E. Tynpunnckuit. — M.: [Ipocsemenue, 1972.

TexHuueckue cpefcTBa OOYUCHHs ¥ HATJISAHBIC TIOCOOUS:

LNk wWdE

TCO (koMnbrOTEP, MYJIBTUMEAUNHBIN TPOECKTOP, SKPAH)

Tabmuter (7xm — 11xm)

KoMImiekT 31eKTpOHHBIX TOCOOHi 110 Kypcy pu3uku

Hab6op yueOHO0-I03HaBaTEIHHOM TUTEPATYPHI

JlnnakTuyecKkuil MaTepua

O6opynoBanue sl TPOBEICHUS Ta00OPATOPHBIX pPadboT
O6opynoBaHue 715l MPOBEJACHUS I€MOHCTPALIMOHHOTO SKCIIEPUMEHTA
CrpaBOYHMKHU Y SHIUKIONEANH IO PUBHKE U ACTPOHOMUU
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KanennapHo-temaTnuyeckoe niianuposanue 10 kiaace

Ne Tema ypoka Koxa-Bo wacos | Jlara
n/n
IJIaH paxT

1. 1
Uro usyvaer ¢puzuka. Gu3ndecKue sSBICHNUS,
HaOmtozieHus U onbIThl. MHCTpyKTaxk o Th.

2. 1
MexaHnueckoe ABWKEHUE, BUIbI IBM)KEHHH, €ro
XapaKTEePUCTUKH.

3. 1
PaBHOMepHOe aBmxkeHne Tea. CKopocTh. YpaB-
HCHUCPABHOMECP-HOT'O JABUKCHUS.

4, 1
I'pacuku mpssMOIMHEHHOTO pABHOMEPHOTO
JBYDKCHUSL.

5. 1
CKOpOCTb IIPH HE-PABHOMEPHOM JIBUYKECHHHU.

6. 1
[IpssMonuHEItHOE PABHOYCKOPEHHOE ABUKECHHUE.

7. 1
CoboaHoe naie-aue Ten. [[Bmxe-Hue Tena, Opo-
IIEHHOTO BEPTH-KAJIBHO BBEPX.

8. 1
IocTynarenpHOE U BpaIaTenbHOE IBIKCHUE TE.
PaBHOMEpHOE ABMKEHHE TET IO OKPYKHOCTH.

9. 1
IToBTOpenue pas-nena «KunemaTtu-ka». Pemenue
3a-1ad.

10. 1
KP Ne 1 no reme «Knnematukay.

11. 1

Bsaumopneiictsue Ten B npupone Ilepsslil 3akoH
Herotona.lloHsTHE CHIBI KaK MEPBI
B3aUMOJECICTBHSA Tell.
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12.

Bropoii 3axon Herorona. Tperuit 3axon HerotoHa.

13.
[Ipuniun otHocu-TenbHOCTH ["anmu-nes.
14.
SIBneHue TAroTeHus. 3aKOH BCE-MHUPHOT O
TATOTEHUS.
15.
Ileprast kocMuyeckast ckopocth. Bec Tena. Hepeco-
MocTh. [leperpys-ku.
16.
JIP Nel «M3yueHue IBUKEHUS Tell IO
okpyxHocTu».MHCTpyK1usa no Th
17.
Nmnynsce. IM-mysabe cuibl. 3aKOH COXPaHEHUS UM-
myJibca.
18.
PeaxTuBHOE IBMKEHUE.
19.
PaGora cunbl. Me-xaHnueckasssHep-THS Tena:
MIOTEH-IIMANIbHAS U KUHE-THYEeCKasl.
20.
3aKOH COXpaHEHHUs U MPEBPAIIECHNs SJHEPTUU B
MeXa-HUKe.
21.
JIP Ne 2 «M3yue-Hue 3aKOHA COXpa-HEHU
MexaHn4ecKoi sHeprum» Muctpykuus o TO
22
O06o01aroniee 3aHATHE IO TEME «3aKOHBI
COXPaHECHHUS.
23
KP Ne 2 o Teme «3aKOHBI COXpaHEHHSD».
24

Crpoenue BeniecT-Ba. Monekyna. OCHOBHBIE 1TOJIO-
KEHUSIMOJIEKY-JIIPHO-KUHETUYECKON TEOpHH
CTPOCHHSI BEIIECTBA.
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25

OKcIepUMeHTaNlb-HbIeJ0Ka3aTeNb-CTBA OCHOBHBIX
nonoxenuit MKT. BpoyHoBckoe ABHxkeHUE.

26
Macca MomneKy, KOJTM4eCTBO Belle-CTBa.
27
CrtpoeHue Ta3000pa3HbIX, JKUJAKUX ¥ TBEPIBIX TEI.
28
WneanbHblil ra3 B MOJNEKYISIPHO-KUHETHUECKOM
TEOpHH.
29.
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOH TEOPUH.
30
KP Ne 3 o reme «OCHOBBI MONEKYIISPHO-
KUHETUUECKOU TEOpUN».
31
Temnepatypa u TEII0BOE paBHOBECHE.
32
AbcomoTtHas TemnepaTypa. Temmepartypa - mepa
CpeIHEN KUHETUYECKON DHEPTHUH.
33
OCHOBHBIE MaKpOIIapaMeTpHI ra3za. Y paBHEHHUE
COCTOSIHHS MJI€aJIbHOT'O Ta3a.
34.
T"a30BBIC 3aKOHEI.
35.
Hacepiennslii nap u ero coiicrsa. Kunenue.
36.
BrnaxHOCTB BO31IyXa M CIOCOOBI €€ N3MEPEHUSL.
37

TBepasle Tena.
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38

KP Ne 4 no reme «CBoiicTBa ra3o-o0pasHbIX,
JKUJIKUX U TBEPIBIX TEID».

39
BuyTpenHsist sHeprus u paboTa B TEpMOJHHAMHUKE.
40
KonngectBo TemnoTsl. Y aenpHas TEMI0EMKOCTb.
41
[InaBnenue u mapoodpazoBaHue.
42
[TepBblit 3akoH TepmonuHamMuky. HeodpaTumocThb
MPOILIECCOB B NMPHUPOJIE.
43 .
[TpuHIMIT AEHCT-BUS TETIIOBOTO JBUTATENS.
JBuratens BHyTpeHHEro cropanus. Juzens. K11/
TEIUIOBBIX JIBUrATEIEH.
44
KP Ne 5 o reme «OCHOBBI TEpMOIMHAMUKI.
45
Onextpuzanys Tei. J[Ba posna 3apsa0B. 3aK0H
COXPaHEHHUS JIEKTPUUECKOr0 3apsa.
46.
3akon KynoHa.
47
Onextpudeckoe noie. HampsxeHHOCTH
JIEKTPUUECKOro Mona. [ IpuHImII cynepo3uium
TIOJIEH.
48
CuItoBbI€ JINHAM 3JIEKTPUIECKOTO TOJISL.
49
Pemenne 3amaq no reme «OCHOBBI
NIEKTPOANHAMHU-KI».
50

HOTGHIII/IEU'I QJICKTPOCTATHUICCKOI'O IT0JIa U Pa3HOCThb
IIOTCHIIMAJIOB.
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51

Konnencaropsl. Haznauenue, ycTpolicTBO U BUJIBL.

52
Pemenne 3amau no reme «OCHOBBI
JIIEKTPOCTATHKID).

53
KP Ne 6 o Teme «OCHOBBI 2JIEKTPOCTATUKI.

54
Onektpuueckuid Tok. Cuia Toka.

55.
3akoH OMa A7st yJacTKa Lenu

56
ITocnenoBarensHOE U MapayIeIbHOE COSIUHEHUS
MPOBOJHUKOB.

57
JIP Ne 4 «3yueHne mocneqoBaTeIbHOIO U
HapaJUIENbHOTO COEINHEHUS
npoBoAHUKOB» . MHCTpYyK1us o Th

58
Pa6ota 1 MOIIHOCTH OCTOSIHHOT'O 3JIEKTPUYECKOT0
TOKa.

59
OnexTpoaBmwKymas cuia. 3axoH OMa I1s TOIHON
LeTx.

60. .
JIP Ne 5 «M3Mepenue 31eKTpOABMKYILEH CHIIBI U
BHYTPEHHETO COIPOTHUBIICHHUS UCTOTHHKA
Toka».Muctpykuus no Th

61
KP Ne5 mo Teme «3aKoHBI TIOCTOSTHHOTO TOKaY.

62
OrekTpudeckast MPOBOIUMOCTh Pa3THIHBIX
BEIIECTB. 3aBUCUMOCTh CONPOTHBIICHUS
MIPOBO/IHMKA OT TEMIEPATYPBHI.

63

DJeKTpUYecKHi TOK B MOITYNpoBOgHMKaX. [Ipu-
MEHEHHE TIOTyTIPOBOAHUKOBBIX TPHOOPOB.
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64

ONEeKTpUUECKU TOK B BaKyyMe. DJIEeKTPOHHO-
JydeBasi TpyOKa.

65

BHGKTpI/I‘{eCKI/Iﬁ TOK B X KHUAKOCTAX
66

DnekTpuueckuil ToK B razax. HecamocTosTenbHbIN

U CaMOCTOSITENBbHBIN pa3psasl. [lnazma.
67. U .

TOTrOBOC IMOBTO-PCHUEC TEMBI <<3J'IeKTpI/I‘IeCKI/II/I TOK

B pa3JIMYHbIX Cpeaax». Tect no Teme

<<3J’IeKTpI/I‘{eCKI/II71 TOK B Pa3JIMYHBIX Cpeaax».
68.

IloBTOpEeHUE

KanennapHo-remaruyeckoe niianuposanue 11 kiaace

Ne Tema ypoka KoJu-Bo Hara
n/n 4acoB — dakT
1.

WHcTpykTax no Th.Bsanmogencrene TokoB.

MarnuutHoe none.
2.

Mogynb BekTOpa MarHUTHOM nHaykumm. Cuna

Amnepa.
3.

JIP Ne1 «MamepeHne MarHUTHOM MHOYKUUN»

WHcTpykums Ned2
4,

Pewenune 3apay. CP Ne 1 no teme "MarHutHoe

none"(20 MuH.)
5. ABneHune anekTpo-MarHUTHOM UHAOYKLUNN.

MarHuUTHbBIN NOTOK. 3aKOH 3NEeKTPOMarHUTHOWN

WHAYKLMM
6.

JIP Ne2 "UzyuyeHune aBneHus
ANEKTPOMarHUTHOW NHAYKUUN"NHCTPYKUUSA
Ne42

29




CamouHaykumsi. 'HoyKTMBHOCTb.

8.

OHeprnst MarHNTHOro Nons Toka.
OneKkTpomarHuTHoe nore.

9. CB0obGoaHbIE U BbIHYXOEHHbIE
3NEeKTPOMarHuTHble konebaHus.

10.

KonebaTtenbHblii KOHTYp. MpeBpalleHue
3HEPrUM NPU 3NEKTPOMArHUTHbLIX kKonebaHusx

11.

[MepemMeHHbIN 3NeKTPUYECKnin TOK.

12.
eHepupoBaHUE 3NEKTPUYECKON IHEPTUN.
TpaHcdhopmaTopbl.

13.

MpoussoacTBO, Nnepegaya U UCnornb3oBaHne
3NEKTPUYECKON SHEPTUN.

14. Peluenune 3apgay no temam:
«3QnekTpomMarHuTHble konebaHus», « OCHOBbI
ANEKTPOANHAMUKNY.

15.

KP Ne1 no teme "GnekrpoMarHuTHble
koneb6aHunsi. OCHOBbI 3M1EKTPOgMHAMUKN".

16.

OnekTpomarHuTHasa BonHa. CeoncTBa
3NEKTPOMAarHUTHbIX BOJSIH.

17. M306peTenne paano A.C.INonoBbIM.
MpuHUMnBl paguocssasu. AMNUTyagHas
MoOynALmS.

18.

PacnpocTtpaHeHue pagmoBosH.
Pagwnonokauyus. NoHATHE 0 TeneBnaeHnn.
PasBuTtune cpencts cBasu.

19.

PasBuTue B3rnsaoB Ha npupoay cBeTa.
CkopocTb cBeTa.
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20.

3akoH oTpaxeHus cBeTa. PelleHue 3agay

21.
3aKkoH npenomrieHns ceeta.

22
JIP Ne 3 «M3mepeHune nokasatens
npenomMreHus crekna» MHctpykuust no Th

23
Oucnepcusa ceeTa

24
WHTepdepeHums ceeTa. MNMonapusauns ceeTa.
Ondbpakumsa ceeToBbIX BOMH. AudpakumnoHHas
peLleTka.

25
"nas - kak onTu4eckas cucrema

26
Buabl nanyyennn. ctouHunkm ceeta. Lkana
3MNEeKTPOMarHUTHbLIX BOMH

27
MHdpakpacHoe n ynbTpadmoneTosoe
nsnyyeHune. PeHTreHoBCKMe ny4yun

28
KP Ne 2 «CBeTo-Bble BOSHbI. 3nyyeHne n
CNEeKTPbI»

29.
3aKOHbI 3NeKTPO-ANHAMUKA N MPUHLMM
oTHOoCcUTENbHOCTU. MocTynatel Teopun
OTHOCUTENBHOCTMU.

30
3aBMCUMOCTb MaccCbl OT CKOPOCTH.
PensTtusncrckas guHamuka.

31
CBA3b Mexay Maccoun 1 SHepruen.

32

doToadhdekT. Teopusa poToaddekTa.
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33

®oToHbI PelleHune 3agay no Teme:
"®oToadpekt" MNprmeHeHne oToaddekTa.

34.

CTtpoeHune atoma. OnbiTbl Pesepdopaa.

35.

KBaHTOBbIE nocTynaTel bopa Jlasepeb!.

36.

JIP Ne 4 «HabntogeHne nuHenyaTbix
cnektpoB» UHcTpykums no Th

37
KP Ne3 no teme: "CBeToBbIE€ KBAHTbI.
CtpoeHune aToma"

38
OTKpbITHE paguoakTuBHocTu. Anbda-, 6eta- 1
ramMmma-m3nyyeHusl.

39
CTpoeHune aToOMHOro siapa. AgepHble cunbl.

40
OHeprus cBaA3n aTOMHbIX saep. AnepHble
peakuun.

41
HeneHune agpa ypaHa. LlenHble sgepHble
peakuun.

42 -

NpumeHeHne saepHon aHeprun. buo-
rfiorn4yeckoe AenCTBnEe pagnoakTUBHbIX
N3nNy4YeHni.

43
KP Ne 4 no teme: "®u3nka atoma n aToMHOro
ﬂﬂpa"

44 3HaueHne bunsmnkn ans oo bsICHEHMS M1pa U
pasBUTMS MPOU3BOAUTENBHBIX CU OOLLECTBa.
EavnHasa pusnyeckasa kaptmHa mupa

45

3HaueHne hunsmnkm ans o6 bACHEHUS
mMupa.CTpoeHne CornHeYHON cUcTeMbI
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46.

Cuctema 3emnsa-JlyHa

47
O6wue ceBeaeHus o ConHue
48
VICTOYHMKN 3HEPrK U BHYTPEHHEE CTPOEHUE
ConHua.
49
dusmnyeckas npupoaa 3ee3q
50
Hawa ranaktuka
51
[MpocTpaHCTBEHHBIE MacLITaObI,
Habnopgaemon BeceneHHon.
52
PaBHOMepHOE 1 HepaBHOMEpPHOE
NPAMOSIMHENHOE [BMXEHNE.
53
3akoHbl HbtoTOHa
54
Cunbl B npupoge
55.
3aKOHbl COXPaHEHUs1 B MeXaHM1Ke
56-
57
OcHoBbl MKT. Ma3oBble 3aKOHbI.
58
B3anMHoe npeBpalleHne XXUOKOCTEN, ra3oB
59

CBaolicTBa TBEpAbIX Ter, XUAKOCTEN U rasos.
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61
Tennosble ABNEHNSA
62-
63
OnekTpocratuka
64-
65
3aKoHbl MOCTOSAHHOIO TOKa
66-
67
OneKTpoMarHuTHbIe sIBNeHns
68

VToroBblin ypok

34
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