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1. IlosicHuTeJBHasi 3aIMCKA

Pabouas mporpamma yue6noro npeameta (nanee PITYII) «®usuka» (6a30BbIil YpOBEHB)
Ha ypOBHE cpeaHero ooimero ooOpasoBanus A ooydenus yyammuxes 10-11 kiaccoB cocraBieHa
B cooTBeTcTBUM DeepaabHOr0 TOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIIAPTa CPEIHEro
obmiero o0pa3oBaHUs, YTBEPXKACHHOTO MpHKa3oM MuHHUCTEpCTBA 00pa3oBaHUsS M HAYKH
Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413 (c m3menenusimu ot 29.06.2017) «O06
YTBEPXKICHUH (eAepaTbHOTO TOCYAapCTBEHHOTO 00pa30BaTeNbHOIO CTAaHAAPTa CPEIHETrO
o01rero oOpa3oBaHUsY.

VYuebnslii npenmer «Pusnka» Ha 6a30BoM ypoBHe Oyaer uzydatsest B 10 n 11 kiaccax.
IIporpamma cocrasiena u3 pacuera 68 yaco (10 kiacc) u 68 gacos (11 kiacce).

2. [lnannpyemble pe3yJbTaThl H3yUYeHHUs YUeOHOT0 npeamMera «Pu3uka

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS BBIMYCKHHUKAMHM CPEAHEH IIKOJIBI MPOrpaMMbI IO
buzMKe TOJIKHBI OTPAXKATh:
1) poccuiickyro TpPakJaHCKYI0 HICHTHYHOCTH, MAaTPUOTHU3M, YBOKEHHE K CBOEMY Hapomy,
YyBCTBa OTBETCTBEHHOCTH Iepen PonuHoi, ropaoctu 3a cBoil kpaii, cBoro Poauny, npouuioe u
HACTOSIIIeE MHOTOHAIIMOHATIBHOTO Hapona Poccum, yBakeHHE TrOCyIapCTBEHHBIX CHMBOJIOB
(repO, dar, rumMH);
2) TpaXAAHCKYIO MO3WIMI0 KaK aKTHBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOro OOIIECTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIMOHHBIE TIpaBa U OOS3aHHOCTH, YBAXKAIOIIETO 3aKOH W
NPaBOMOPSIOK,  OOJIAAAIOMIETO  YYBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA,  OCO3HAaHHO
MPUHUMAIOIIETO TPAJUIMOHHBIE HAIIMOHAIbHBIE M OO0IIEeYeIOBEYeCKHe T'YMaHUCTHUECKHE U
JIeMOKPAaTUYECKHE [ICHHOCTH;
3) TOTOBHOCTH K City’keHHI0 OTeUyecTBy, €ro 3alluTe;
4) chopMUpOBAaHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JAMAJIOre KYJIbTYp, a TaKXkKe pPa3IUYHBIX
¢dbopM 001IeCTBEHHOTO CO3HAHMS, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
5) chopMUPOBAaHHOCTH OCHOB CAMOPA3BUTUSI M CAMOBOCIHUTaHHS B COOTBETCTBHHM C
OO0IIeYEeTOBEYECKUMH IIEHHOCTSIMH W HWJA€aTaMU TPa)XIaHCKOTO OOIIEeCTBa; TOTOBHOCTh U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKOM M OTBETCTBEHHOM 1€ TETbHOCTH;
6) TOJIEpaHTHOE CO3HAHWE W TOBEACHUE B TOJHKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIIOCOOHOCTH
BECTH JTMAJIOT C JPYTUMH JIIOJIbMH, TOCTUTaTh B HEM B3aUMOIOHMMAHUS, HAXOIUTh OOIUE 1eTH
U COTPYIHUYATH JUTSI UX JOCTHKEHUS;
7) HaBBIKM COTPYAHMYECTBA CO CBEPCTHHKAMH, JE€ThbMHM MJIQJLIETO0 BO3pacTa, B3pPOCIBIMHU B
00pa3oBaTeNbHOM, O0IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BAaTENbCKOM, IPOEKTHOM U IPYTUX
BUJAX JIEATEIILHOCTH;
8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHUE HA OCHOBE YCBOEHUS O0IIIEUETIOBEUECKUX IICHHOCTEH;
9) rOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE caMOOOpa30BaHUIO, Ha MPOTSKEHUU
BCEH OKM3HHU; CO3HATEIHHOE OTHOIICHHWE K HEMpPEPhIBHOMY OOpa30BaHUIO KaK YCIIOBHIO
YCIIEHIHOM Mpo(hecCHOHANIBHON U 00IECTBEHHON AEATENbHOCTH;
10) scTeTnyeckoe OTHOIICHWE K MHPY, BKIIOYAs SCTETHKY ObITa, HAyYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUH;
11) npuHsATHE W peanu3alyio IEHHOCTEH 370pOoBOrO0 W 0Oe3omacHoro o0pasza JKW3HH,
NoTpeOHOCTH B (PU3UUECKOM CAMOCOBEPIICHCTBOBAHUH, 3aHATHIX CIIOPTUBHO-03/I0POBUTEIIBHOM
NeSITeTIbHOCTRIO, HETIPHUATHE BPENHBIX MPHUBBIUEK: KYpPEHHS, YIOTPEOJIICHUS — AJKOTOJIS,
HapKOTHKOB;
12) OepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHWE K (QU3NYeCKOMYy |
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYTUX JOJIeld, YMEHHE OKa3bIBaTh
MIEPBYIO TIOMOIIIb;
13) oco3HaHHBI BBIOOp Oynymied mpodeccuu M BO3MOXKHOCTEH pealn3alud COOCTBEHHBIX
’KU3HEHHBIX IUJIAHOB; OTHOILIEHUE K NPOodecCHOHAIbHOU MAESITENbHOCTH KaK BO3MOXKHOCTHU



y4acTusi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, T'OCYJAAPCTBEHHBIX, OOIICHAIMOHAIBLHBIX
npo0Jem;
14) c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKOT0 MBIILICHUS, MOHUMAaHUs BITUSIHUSA
COLIMAJIbHOOKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPUPOJHOM U COLUAIBHON CpEabl;
nproOpeTeHne OMbITa FKOJIOT0-HAPABICHHON JIeITEIbHOCTH;
15) oOTBeTCTBEHHOE OTHOUIEHHE K CO3JaHUI0 CEeMbH Ha OCHOBE OCO3HAHHOIO MPUHATHUS
LIEHHOCTEN CEMENHOM )KU3HU.
MeTtanpeaMeTHbIMU pe3yIbTaTaMU OCBOCHHSI BBIMYCKHUKAMH CPEIHEN LIKOJIBI IPOrpaMMBI 110
bu3uKe ABIAIOTCA:
1) ymeHHE CaMOCTOSTENBHO OIpPEAENATh LU JEATEIbHOCTH M COCTaBJISATh IUIAHBI
NESITeIbHOCTH;  CAMOCTOSITENIbHO  OCYIIECTBJISATH, KOHTPOJMPOBAaTH M KOPPEKTHPOBATH
JESTEIbHOCTD; MCIIOJIb30BAaTh BCE BO3MOXKHBIE PECYPCHI AJIs JOCTUKEHHSI TOCTABJICHHBIX Iesen
U peasin3aliuy IJIaHOB JICATEIbHOCTH; BBIOMPATh YCIICIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHIX;
2) yMeHHE TMPOAYKTUBHO OOIIAThCS M B3aMMOJCHCTBOBATH B MpOIlECCE COBMECTHOM
NeSITeIbHOCTH, YYUTHIBATh TO3MIMU JAPYIHX YYACTHUKOB JESATEIBHOCTH, AS(P(PEKTUBHO
pazpemniaTb KOHQIUKTHI;
3) BiageHWe HaBBIKAMH II03HABATEIbHOH, Y4eOHO-HCCIENOBATEIBCKOW W  MPOEKTHON
NEeSTENIbHOCTH, HaBBbIKAMU  pa3pellieHuss Mpo0yieM; CIOCOOHOCTh U TOTOBHOCTh K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3aJ]ad, IPUMEHEHHUIO Pa3TUYHBIX
METOJIOB MIO3HAHUS;
4) TOTOBHOCTP M CIOCOOHOCTh K CaMOCTOSITEIIBHOH HWH(POPMAIMOHHO-TIO3HABATEIHLHOM
JESTENIbHOCTH, BKIIIOYash YMEHUE OPHUEHTHUPOBATHCA B PA3NUYHBIX MCTOYHHKAX WH(pOpMaluy,
KPUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATH HH(POPMAIUIO, MOTYyYaeMyI0 W3 Pa3IHYHBIX
HUCTOYHUKOB;
5) yMeHue HCHOIb30BaTh CpeNCcTBAa MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH
(manee — UKT) B perieHMH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPraHU3AIIMOHHBIX 33]a4 C
COOII0ACHHEM TpeboBaHMI SPrOHOMUKH, TEXHUKU 0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM, HOpM MH(OPMAITMOHHON 06€3011aCHOCTH;
6) YMEHHE OTIpeNIeNATh Ha3HaueHHE U (PYHKIUHU Pa3IMIHBIX COIMATBHBIX HHCTUTYTOB;
7) yMeHHE CaMOCTOSITEJIbHO OLIEHMBATh U MPUHUMATh PELICHMS, ONpPEIEISAIOUINe CTPaTEerHio
MOBEJICHHS, C YIETOM TPAXKJAHCKUX M HPABCTBEHHBIX IIEHHOCTEH;
8) BNajieHue A3BIKOBBIMU CPEICTBAMHU — YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOIO TOUKY
3pEeHMsI, UCTIOIBb30BaTh aJIEKBaTHBIE SI3BIKOBBIE CPEJICTBA;
9) BrajieHre HaBBIKAMH MO3HABATENBHON pedIeKCHH KaK OCO3HAHUS COBEPIIAEMbIX JCUCTBUN U
MBICIIUTENBHBIX TPOIIECCOB, HX PE3yAbTATOB U OCHOBAHMH, TPAHUI] CBOETO 3HAHUS M HE3HAHMS,
HOBBIX ITO3HABATEIHHBIX 33/1a4 M CPEICTB UX JTOCTHIKEHUSI.

[IpenMeTHpiMU pe3ynbTaTaMu oOyueHus (GusMKe B cpelHel IIKojie Ha 0a30BOM ypOBHE
SBIISIOTCS YMEHUS:
—J1aBaTh ONPENIEICHUs N3yYCHHBIX TIOHSTHIA,
— OOBACHATH OCHOBHBIE MOJIOKEHUS U3YUYCHHBIX TEOPUIA;
— OIHKCHIBaTh U HHTEPIPETUPOBATH JAEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO IPOBEICHHBIC
OKCTIEPUMEHTHI, HCITIONB3Yysl E€CTeCTBEHHBIM (POAHON) W CHMBOJIBHBIA SI3BIKM  (DU3UKH;
—CaMOCTOSITEJIbHO TUIAHUPOBATh U MPOBOANUTH (PU3MYECKHI SKCIIEPUMEHT, cOOI0Aas MpaBuia
6e30macHoi paboThI ¢ 1a00paTOPHBIM 000PYIOBAHUEM;
—HCCIIeIOBaTh (PU3MUECKUE OOBEKTHI, SIBICHUS, TPOIIECCHI,
— CaMOCTOSITENIbHO KJIACCU(PUIIMPOBATh M3yYEHHBIE OOBEKTHI, SIBJICHUS U IMPOLECCHI, BIOMpas
OCHOBaHHUS Kjaccu(ukanuu; o0001aTe 3HaHKUS U 1e1aTh 00OCHOBAHHBIE BBIBOBI;
— CTPYKTYpHpOBaTh y4eOHYIO WH(OpMaIHio, MPEACTaBiss pe3yiabTaT B Pa3IMUHBIX (opmax
(Tabnuia, cxema u Jip.);
—KpUTUYECKHU OLIEHUBATh PU3NYECKYIO HHPOPMAIIHIO, TOTYYSHHYIO U3 Pa3IMYHbIX—MCTOYHHUKOB,
OLICHUBATh €€ JOCTOBEPHOCTD;



—MPUMEHATh TNPHOOPETEHHBIE 3HAHUS W YMEHHUS TNpPU HM3YYCHUH QHU3UKU JUISL PELICHHSI—
NPaKTUYECKUX 3a/a4, BCTPEUAIOIIMXCS KaK B y4eOHOM IpaKkTHKe, Tak U B IOBCEJHEBHOH
YeJIOBEUECKOM KU3HU;

JInuHoCTHBIE O00pa3oBaTeNIbHbIE PE3yJbTaThl (JOCTHIKEHMS) YYALIUXCS  SBISIOTCS
cucreMoobOpa3yomuM  (HakTopoM MpH  (OPMHPOBAHUU MPEAMETHBIX M METalpPeIMETHBIX
pe3yabTaTOB M ONPEACISAIOT JIMHUIO DPa3BUTUSA CYObEKTHOM IMO3UIMM ILIKOJbHUKA B YYEHUU
(aKTUBHOCTb, CAMOCTOSITEIBHOCTh U OTBETCTBEHHOCTH). JloCTHKEHUE yJaIllIMMHCS COBPEMEHHBIX
00pa30BaTeNbHBIX PE3Yy/IbTaTOB IOCPEACTBOM BKIIOYEHHS MX B IPOLEAYpbl IOHUMAaHMI,
IPOCKTHPOBAHUS, KOMMYHUKAIUM M pPe(ICKCHH, KOTOPhIE CTAHOBSTCS YHHUBEPCAIHLHBIMHU
croco0amMu  y4eOHO-TIO3HABAaTENIbHOW  JIEATEIbHOCTH, MPUBOAUT K HW3MEHEHUIO IO3ULHUU
LIKOJIbHUKA B CHCTEME YUYCHHUS.

MexaHnyeckue siBICHHUS.

BbInycKHUK HayuyuTCsl: pacno3HaBaTb MEXAHWYECKHUE SIBJIEHMS U OOBSACHATH HA OCHOBE
UMEIOLIUXCA 3HAHUH — OCHOBHBIE CBOMCTBA WJIM YCIOBUS TPOTEKAaHUS 3THUX SIBJICHHUU:
PaBHOMEPHOE U HEPABHOMEPHOE JIBM)KEHHE, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE
JBUKEHHE, OTHOCUTEIBHOCTh MEXAHUYECKOTO JBI)KEHHS, CBOOOJHOE TMaJeHUE  Tell,
pPaBHOMEpPHOE JIBWJKEHUE 110 OKPYXXHOCTH, WHEpLMs, B3aUMOAECUCTBHUE TE€J, PEAKTHUBHOE
JBUKEHHE, Iepeladya JaBjCHUS TBEPIAbIMU TElIaMM, XUAKOCTAMHU U Tra3zaMu, aTrMocpepHoe
JlaBJICHUE, IIJIaBaHUE TeJl, PABHOBECUE TBEPIBIX TEJ, UMEIOIINUX 3aKPEIJICHHYI0 OCh BpallleHUS,
KoJieOaTenbHOe JIBUKCHUE, PE30HAHC, BOJHOBOE IBW)KCHHE (3BYK); OIMCHIBATH W3YyUEHHBIE
CBOWCTBA — Te€JI M MEXaHUUYECKUE SBJICHMS, HCIONb3YS (QU3UYECKUE BEIUYMHBL: MYTh,
nepeMelIeHle, CKOpPOCTh, YCKOPEHUE, MepuoJl oOpalleHusi, Macca Teja, IJIOTHOCTh BEIECTBa,
cuiia (cuia TSXKECTH, Cujla YIPYrocTH, cujla TPEHHUs), JaBICHUE, UMITYIbC Tela, KUHeTHYeCcKas
SHEprus, NOTEHLUAJIbHAasl SHEPTUsl, MEXaHUueckas pabora, Mexanudeckas MomHocTb, KI1/] nmpu
COBEpILIEHUHM pPAOOTHI C MCIIOJB30BAaHMEM IIPOCTOTO MEXaHU3Ma, CWia TPEHMs, aMIUIUTY/a,
NepUoj U 4acToTa KosjeOaHUl, JJIMHA BOJHBI U CKOPOCTh €€ pacHpOCTPAHEHUs; MPH ONMUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U
€AMHMIIBI U3MEPEHMSI, HaXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIUYMHY C
JPYTUMH BEIMYMHAMU, BBIYUCIIATH 3HaYeHUE (PU3NYECKON BEIMYMHBI; aHAJIM3HPOBATh CBOMCTBA
TEJ, MEXaHUYECKHUE SIBJICHUS U MPOLIECCHI, UCTOIb3YsI— PU3NYECKUE 3aKOHBI: 3aKOH COXPAaHEHUs
SHEPruM, 3aKOH BCEMHPHOTO TITOTEHMs, MPHUHIMI CYNEpPHO3ULUMU CHJI (HaXOXKIeHue
paBHozencTBytomei cunbl), I, I u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHs UMITYJbCa, 3aKOH
I'yka, 3axon Ilackans, 3akoH ApxuMmezna; IpU 3TOM pPa3InyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa M €ro MAaTeMaTUYeCKOe BBIPAXXCHHUE; pPa3iinyaTb OCHOBHBIC IIPU3HAKUA H3YYEHHBIX
busznueckux Mojenei: MmaTepuanbHas TOYKa,— HHEpLUalbHAas CHUCTEMa OTCYETa;  pelaTh
3aJaud, UCMONb3ys (U3NYECKHE 3aKOHBI (3aKOH COXPAaHEHMs SHEPrHM, 3aKOH— BCEMHPHOTO
TAroTeHus, npuHuun cynepnosunuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHS
UMITyJIbca, 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumena) u (HOpmMysibl, CBS3BIBAIOIIHE
¢u3nyeckrue BeIMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MIIOTHOCTh BEIIEeCTBa, CHJIa,
JIaBJICHUE, MMIYJbC Tela, KMHETHUYECKas SHEpPrus, MOTCHUHAJIbHAs DHEPIUs, MEXaHWYECKas
paborta, Mexanudeckas MoHocTh, KIIJ[ mpocroro Mexanusma, cujia TPEHUS CKOJIBXKCHHS,
KO3 (UIMEHT TPeHHUs, aMIUTUTY/1a, IEPUOJ] U YacTOTa KOJIeOaHH, AJTMHA BOJHBI U CKOPOCTH €€
paclpoCTpaHEHHs): Ha OCHOBE aHalIM3a YCIOBHUS 3aJadyd 3allUChIBaTh KpaTKOE YCIIOBHE,
BBIIETATh (U3MUYECKHWE BEIUYMHBI, 3aKOHBI M (QOpPMYJbl, HEOOXOIMMBIE IJIsl €€ pEelIeHUS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHHsI (PU3MUeCKON BEIMYMHBI.

BBIITyCKHHMK MOTYyYNUT BO3MOKHOCTh HAYYUTHCS: HMCIOJIB30BATh 3HAHUS O MEXAHUYECKUX
SBJICHUAX B TIOBCEAHEBHOM XM3HM MJsi— oOecriedyeHHss O€30MacHOCTH TNpU OOpalieHHH C
npuOopaMy U TEXHUYECKUMH YCTPOMCTBAMH, JUJISI COXPAHEHHs 3/I0pPOBbS U COONIOACHUS HOPM
DKOJIOTUYECKOIO IOBEACHUS B OKPYXKAIOLIEH Cpele; NPUBOAUTH IPUMEPHI IPAKTUYECKOIO
UCMOJb30BaHUsl (U3NYECKUX 3HAHUH O MEXAHWYECKUX SBICHHUAX M (PU3MUECKUX 3aKOHaX;
IPUMEPBI UCIIOTIB30BaHUsI BO30OHOBIISIEMbIX HCTOYHUKOB HEPTUH; SKOJIOTUUECKUX ITOCIIEACTBUI
UCCIICIOBAaHUSI KOCMUYECKOT0 MPOCTPAHCTB; PA3JIM4aTh I'PAHUIIBI IPUMEHUMOCTH (PU3NYECKUX



3aKOHOB, TOHMMATh BCEOOUIMI— XapakTep (yHIAMEHTAIbHBIX 3aKOHOB (3aKOH COXpPaHEHHS
MEXaHUYECKOM SHEPruM, 3aKOH COXPAHEHUs HMIIYJbCa, 3aKOH BCEMHUPHOIO TATOTEHUS) U
OTrPaHMUYEHHOCTh MCIIOJIb30BAaHUSl YACTHBIX 3aKOHOB (3akoH I'yka, Apxumena u Jp.); HaXOJUTb
a/IeKBaTHYIO TpPEUIOKEHHOM 3ajnade (U3MYECKyr0 MOJelb, pa3pelarb— MpolieMy Kak Ha
OCHOBE UMEIOIUXCSA 3HAaHUM 10 MEXaHHUKE C UCIOJIb30BAaHMEM MAaTEMAaTHYECKOIo ammnapara, TaKk
Y IIPY IOMOIIY METO/I0B OLIEHKH.

TenmnoBele sBIEHHUS.

BbIMyCKHUK HayduTCs:  pacro3HaBaTh TEIUIOBBIE SIBICHUS M OOBICHATH Ha 0Oasze
UMEOIIUXCS 3HAHUH OCHOBHbIE— CBOMCTBA WJIM YCJIOBUS NIPOTEKAHMs 3TUX sSBIECHUN: Tuddy3us,
U3MeHeHne o0beMa Tell NP HarpeBaHUU (OXJIAXKJICHHH), OOJIbIIas CKMUMAEMOCTh Ta30B, Majlas
C)KMMAEMOCTh >KMJKOCTEH U TBEpIbIX TEJ; TEIJIOBOE PAaBHOBECHE, UCIAPEHME, KOHJAEHCAllMs,
IUIaBJICHUE, KPUCTAJUIM3ALUsS, KWINEHHWE, BIAXHOCTh BO3JyXa, pa3JIMYHbIE CIOCOOBI
Teruonepenayd  (TeIJIONPOBOJHOCTh, KOHBEKIMSA, W3JIY4YE€HUE), arperatHbleé COCTOSHUSA
BELIECTBA, MOIVIOIIEHNE SHEPTUU NIPU UCIIAPEHUH JKUJKOCTHU U BbIIEJICHUE €€ IPU KOH/IEHCAUU
napa, 3aBUCUMOCTb TEMIIepaTypbl KUIIEHHs OT JIaBJICHUS; OIMCHIBATh U3Y4YE€HHbIE CBOMCTBA Tell
U TEIUIOBHIC SIBIICHUS, UCIONB3YsI (U3NUYECKNE— BEIMYUHBI: KOJIUYECTBO TEILJIOTHI, BHYTPEHHSSA
SHEprus, TEMIEpaTypa, yJelibHas TEIUIOEMKOCTbh BEILECTBA, Y/AEIbHAas TEIJIOTA IUIABJICHUS,
yllenbHas TEeIIoTa MapooOpa3oBaHUs, yAeldbHas TEIUIOTa CrOpaHMs TOIUIMBA, Ko3(hduiueHt
II0JIE3HOT'0 JCHCTBUS TEIJIOBOTO JIBUraTelIs; IPU ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI HCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAUEHUS U €JUHMLIBI U3MEPEHUs], HaX0UTh (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYIO BEJIUYMHY C JIPYTUMU BEIMYMHAMH, BBIYUCIATH 3HAUYECHUE
(Gu3nuecKoil BETMYMHBI, aAHAJIU3UPOBATh CBOICTBAa TeJ, TEIUIOBBIE SIBJICHUS U IPOLIECCHI,
UCIIOJIb3YSl OCHOBHBIE— IIOJIO’KEHUSI aTOMHO-MOJIEKYJISIPHOIO YYEHHS O CTPOCHHM BEIIECTBA U
3aKOH COXPAHEHHUs SHEPIMM; pa3ivyaTb OCHOBHBIE MPU3HAKH M3YyYEHHBIX (PU3MYECKUX MOJesIe
CTPOCHHMSI Ta30B,— JKUIKOCTEW U TBEPAbIX TE€J;  NPUBOAUTH IPUMEPHI IPAKTHUECKOTO
MCIIOJIb30BaHus (PU3MUECKUX 3HAHUH O TEIIOBBIX— SBJICHUSAX; PEIIaTh 3aJIa4ul, UCIOJIb3YS 3aKOH
COXpaHEHMsI JHEprMM B TEIJIOBBIX IHpoleccax H— (GOpMyIbl, CBA3bIBAIOIIME (U3NYECKHE
BEJIMYMHBI (KOJIMUYECTBO TEIUIOTHI, TEMIIepaTypa, yJaesbHas TeIJIOEMKOCTh BELIECTBA, yJelbHAs
TEIUIOTa IUJIABJIEHMS, yJeNbHas TeIuloTa MNMapooOpa3oBaHUs, YyneidbHas TEIJIOTa CropaHus
TOIJIMBA, KOA((HUIMEHT TMOJE3HOro ACUCTBUS TEIJIOBOTO JIBUTATENs): HAa OCHOBE aHAJIM3a
YCIIOBUS 3aJlauM 3alMChIBaTh KPAaTKOE YCJIOBHE, BBLAEIATH (PM3MUYECKHE BEJIUYMHBI, 3aKOHBI U
bopmynbl, HEOOXOIUMBIE Ul €€ pelleHHUs, MPOBOJUTH pPacyeThl M OLEHHBATh PEalbHOCTh
MOJIyYEHHOT'0 3Ha4Y€HUs (PU3HUECKOIN BEIUYUHBI.

BBINYyCKHUK MOJIyYUT BO3MOXKHOCTb HAy4YUTBCS: HCIOJB30BaTh 3HAHHSA O TEIUIOBBIX
SBJICHUSIX B TIOBCETHEBHOW KU3HU JUIsl OOecredeHusi— Oe30MacHOCTH Mpu OOpalieHuu C
npubopaMy U TEXHMUYECKHUMM YCTPOMCTBAMHM, JUISl COXPAaHEHMs 370pOBbsl U COOJIOAEHUS HOPM
HKOJIOTMYECKOTO IMOBEACHUS B OKpYXalollell cpene; MPUBOAUTH TNPUMEPHI SKOJIOTMUECKUX
HOCJEICTBUIM paboThl JBUraTeNneil BHYTPEHHETO CrOpaHUs, TEIIOBBIX U TUAPOIIEKTPOCTAHIIMIA;
pa3ianyaTh TPaHUIBl NPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, IMOHUMAaTh BCEOOIIMK— XapakTep
byHIaMeHTaIbHBIX (PU3MUECKUX 3aKOHOB (3aKOH COXpPaHEHHUS YHEPIHH B TEIUIOBBIX MPOIECCaX)
U OTPaHUYEHHOCTH MCIIOJIb30BAaHUS YACTHBIX 3aKOHOB; HAXOJUTh aJ€KBaTHYIO IPEIOKEHHOU
3ajaue (U3NYECKYI0 MOJENb, pa3peliaTb— MnpolieMy Kak Ha OCHOBE HMMEIOLIUXCS 3HAHUN O
TEIUIOBBIX SIBJIEHUSX C MCIIOJNIB30BAaHMEM MAaTEMaTHUYECKOIo ammnapara, Tak W MpU TOMOIIU
METOJIOB OLIEHKH.

DNEKTPUYECKUE U MarHUTHBIE SIBJICHUS.

BoimyckHUK Hay4yuTCs: pacno3HaBaTh AJIEKTPOMATHUTHBIE SIBJICHUS M OOBSCHATH Ha
OCHOBE HMEIOIMXCSI 3HAHUII— OCHOBHBIE CBOWMCTBA WJIM YCJIOBMSI NPOTEKAHUS ITHX SBJICHUMN:
IIEKTpU3aLUs TeJl, B3aUMOACHCTBHE 3apsi/iOB, NEKTPUUECKUN TOK U €ro AEUCTBUS (TEIIOBOE,
XUMHYECKOE, MAarHUTHOE), B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMarHUTHas UHIYKIIUS, AeWCTBHE
MarHMTHOTO MOJIsI Ha IPOBOJHUK C TOKOM M Ha JABMXKYIIYIOCS 3apsDKEHHYIO 4acTULy, J€HCTBHE
JIEKTPUUYECKOrO MOJIS HAa 3apsKEHHYIO YacTHUIy, 3JIEKTPOMArHUTHBIE BOJIHBI, NMPSMOJIMHENHHOE
pacnpoCcTpaHEHHE CBETa, OTPaKEHUE M IPEIOMIIEHHE CBETa, IUCIEPCHUS CBETa. COCTABIATH



CXCMbI DJJICKTPUYCCKUX ueneﬁ C MOCJICAOBATCIIbHBIM W MAapaJJICJIbHBIM— COCIHUHCHUCM
3JIEMEHTOB, pa3finyasl YCJIOBHbIE OOO3HAUEHUS 3JIEMEHTOB J3JIEKTPUUECKUX Iernei (MCTOYHHUK
TOKa, KJII0Y, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIEPMETP, BOJIBTMETP). HCIIOJIb30BaTh ONTHYECKHE
CXEMBI ISl TOCTPOCHUS M300paKeHU B MJIOCKOM 3epKalie H— cOOMparoiei JI1MH3e. OMUCHIBATh
M3YYEHHbIE CBOWCTBA TEJ U 3JEKTPOMArHUTHBIC SBIICHUS, UCHIOIb3YsI— (PU3NUECKHE BETNYUHBDIL:
AIEKTPUUECKUH 3apsJl, CUJIa TOKA, SJIEKTPUUYECKOE HAIPSHKEHUE, SJIEKTPUUECKOE COITPOTUBIICHHE,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0oTa NMEKTPUUECKOTO MMOJIs, MOIIHOCTh TOKA, (POKyCHOE
pacCTodHnuC U ONTHUYCCKAad CHUJIa JIMH3bI, CKOPOCTb 3JICKTPOMArHUTHLIX BOJIH, JIMHA BOJIHBI U
4acTOTa CBETa; MPU OMHCAHUU BEPHO TPAKTOBATh (PU3NUYECKHUI CMBICI MCIOIb3YEMbIX BEINYMH,
ux 0603HaquH$I U COAUMHUIBI H3MCPCHUA; HAXOAUTH (bOpMy.HBI, CBA3BIBAIOIIUC JAaHHYIO
bu3nyecKyl0 BEIMYMHY C JPYTUMHU BeJIMYHMHAMHU. aHaJIM3UpPOBaTh CBOWMCTBAa  Tel,
SJICKTPOMArHuTHBIC ABJICHHUA U MTPOLECCCHI, UCIIOJIb3YA— (1)I/I3I/I‘-I€CKI/IC 3aKOHBI: 3aKOH COXpPAaHCHUA
JIEKTpUYECKOro 3apsaa, 3akoH Owma Juig ywyacTka nenu, 3akoH Jxoynsa-Jlenma, 3akoH
MNPSIMOJIMHEHHOTO PacpOCTPaHEHUS CBETa, 3aKOH OTPAKCHHsI CBETA, 3aKOH MPEJIOMIICHUS CBETA;
IPU 3TOM Pa3INYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA M €r0 MAaTEMaTHYECKOE BBIPAKEHHE.
OPUBOIUTH  MPUMEPHl  MPAKTHUYECKOTO  HCIONb30BaHHUS  (PU3MYECKUX  3HAHUA  O—
AJIEKTPOMATHUTHBIX SIBJICHUSX PEIIATh 3a7a4d, UCTONb3Ys (pu3nyeckue 3akoHbI (3akoH Oma 1yist
yuacTka 1enu, 3akoH— /[xoyns-JIeHna, 3aKkoH IpIMOIMHEHHOTO pacpoCTpaHEHHs CBETa, 3aKOH
OTPaKCHMSI CBETA, 3aKOH TNPEJOMJICHUS CBeTa) W (POPMYIbI, CBS3bIBAIOIINE (PUINUECKUE
BEJIMUYMHBI (CHJIa TOKA, 3JIEKTPUUECKOE HAMPSIKEHUE, DJIEKTPUUECKOE COIIPOTUBIICHUE, YACIbHOE
COMPOTHUBIIEHUE BelIeCTBa, paboTa SIEKTPUUECKOTO TOJsA, MOIIHOCTh TOKa, (OKyCHOE
PACCTOSAHNEC W ONTHUUYCCKAaA CHJIa JIMH3bI, CKOPOCTb JJICKTPOMAI'HUTHBLIX BOJIH, HJIMHA BOJIHBI U
YyacToTa CBeTa, (hOPMYIbI pacuera JIEKTPUUYECKOTO COMPOTHBIICHUS MPHU IMOCIEIO0BATEILHOM U
NapajuleJIbHOM COEAMHEHUU IPOBOJHHMKOB): HA OCHOBE aHalIM3a YCJOBHS 3aJauyd 3allChIBaTh
KpaTKO€ YCJIOBHE, BBIACTATh (PU3NUECKHE BEIMYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IS e
pPeICHMA, TPOBOJAUTE PACUCTHI U OLCHUBATH PCAJIbHOCTH MOJTYYCHHOI'0 3HAYCHHA (1)I/ISI/I‘-I€CKOI\/'I
BEJIMYUHBI.

BBITyCKHMK MOJydUT BO3MOXKHOCTh HAy4MThCS: UCIIOJb30BaTh 3HaHUA 00
AIIEKTPOMATrHUTHBIX SIBJICHUSAX B MOBCEAHEBHOW >KM3HU [UIsi— oOecreueHus: 0e30MacHOCTH MpHU
oOpaiieHun ¢ npuOOpaMu U TEXHUYECKUMHU YCTPOWCTBAMH, JII COXPAHEHHUS 310pOBbS U
COOIOZICHHS] HOPM JKOJIOTHYECKOTO TMOBEACHUS B OKPYXKaIoILIEeH cpeie; MPUBOIUTH MPUMEPHI
BJIMAHUA OJICKTPOMArHUTHBIX HSHy‘{CHI/Iﬁ Ha JKHUBBIC OpPraHU3MBbI; pasiindatb TpaHUIbI
MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, MOHHMMATh BCEOOMIMIi— XapakTep (yHIaMEHTaIbHBIX
3aKOHOB (3aKOH COXpaHEHHs JJIEKTPUYECKOTO 3apsiga) U OrPaHUYEHHOCTh HCIOJB30BaHUs
YaCTHBIX 3aKOHOB (3aK0oH Oma JyIsi ydacTka 1enu, 3akoH Jxoyns-JIeHa u ap.); HCIOIb30BaTh
NpUEeMbl TIOCTPOEHUs (U3MUECKUX MOJeNneld, moucka U (QOpMYIHUPOBKH— JOKA3aTEeIbCTB
BBIZIBUHYTBIX THIIOTE3 M TCOPECTHYCCKUX BBIBOAOB HAa OCHOBC OMIIMPHUYCCKU YCTAHOBJICHHBIX
(GakToOB; HAXOOUTh AJCKBAaTHYIO MPEIJIOKEHHOHN 3amaue (PU3MUECKYI0 MOJAENb, pa3periarb—
npobiieMy Kak Ha OCHOBE UMEIONIMXCS 3HAaHWM 00 DJIEeKTPOMAarHUTHBIX SBICHUSX C
HCIIOJIB30BAHUEM MATEMATHYCCKOT'O allrapara, Tak 1 Ipyu oMoy METOJ0B OLICHKH.

KBaHTOBBIE SIBIEHMUS.

BLIHyCKHHK HAY4YUTCdA: PACIIO3HABATH KBAHTOBBLIC SABJICHUA U OOBSICHITL HA OCHOBE
MMEIOIIMXCA 3HAHUW— OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSL MPOTEKAHUS OTUX SBJICHUM:
C€CTCCTBEHHAad M HWCKYCCTBCHHAs pPaaAHOAKTHUBHOCTH, O-, B- U Y-U3JIYUCHUA, BO3HHUKHOBCHHC
JUHEWYATOro CIEKTpa U3JIyYEHHs aTroMa;  OINUCHIBAaTh HM3YYECHHbIC KBAHTOBBIC SIBJICHUS,
UCIIOJB3YS (pU3MUecKHe BEIHMUMHBI:— MaCCOBOE YMCIIO, 3apsiIOBOE YHCIIO0, IIEpUO/I TIoypacia/a,
SHEPTIUsa (bOTOHOB; IIpru OIMHMCAaHWU IMPABUIIBHO TPAKTOBATH (bHSquCKI/Iﬁ CMBICJI HUCITOJIB3YEMBIX
BEJIMYMH, UX 0003HAUCHUS U SUHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(U3UYECKYIO BEIMUMHY C JPYTUMHU BEJIMUYWHAMH, BHIYHCIATH 3HAYCHUE (DU3UUECKON BEITMYUHBL;
AHAJIM3UPOBATE KBAHTOBBIC SBJICHUS, HUCIOJIb3Ys (bI/I3I/I‘-IeCKI/IG 3aKOHBI U TIMOCTYJAThI:— 3aKOH
COXpaHEHMsI DSHEPruu, 3aKOH COXPaHEHMs DJJIEKTPUUYECKOTO 3apsiia, 3aKOH COXpaHEHUS



MaccOBOI'0 YHCJIA, 3aKOHOMEPHOCTH H3JIy4YEHMs M IIOIVIOIIEHMSI CBETa aTOMOM, IIPH 3TOM
pas3InyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA U €r0 MaTeMaTHYeCKOe BBIPAKEHHUE;, pa3indarh
OCHOBHbIE IPHU3HAKU IUIAHETApHOW MOJEIM aToMa, HYKJIOHHOHM MOJEIU— aTOMHOIO SApa;
IPUBOIUTH IIPUMEPBl IPOSABICHUS B IPUPOLE M  IMPAKTHYECKOTO  MCIOIb30BaHUSI—
PaZMOaKTUBHOCTH, SIAEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIIBHOTO aHAIN3A.

BbINyCKHUK MOJTYYUT BO3MOXKHOCTh HAYUHUTBHCS: MCIIOJIB30BaTh IOJyYEHHBbIE 3HAHUS B
IIOBCEJHEBHOM JKM3HM NpU oOpameHuH c— OpudopaMM M TEXHHYECKMMH YCTpPOHCTBaMU
(CYETYMK MOHHM3UPYIOIIUX YACTHII, JO3UMETP), IS COXPAHEHUS 370POBbI M COOIIOIEHUS HOPM
JKOJIOTMYECKOI0 NTOBEACHMS B OKPYXKAIOILIEH Cpeie; COOTHOCHUTH SHEPTHUIO CBSI3H ATOMHBIX SIEP
¢ Ne(eKTOM Macchl;— MPHUBOAMTH HMPUMEPHI BIUSIHHUS PATUOAKTUBHBIX H3IyYCHUH Ha KUBBIC
OpraHM3Mbl;— TIOHMMAaThb MPUHLMII JEUCTBUSA JO3UMETpa M pa3iuyaTb YCIOBHUS €ro
UCIIOJIb30BaHUs; IOHMMAaTh 3KOJOIMYECKHE MpPOOJEMbl, BO3HUKAIOLIME IMPHU HCIOJIb30BAHUU
ATOMHBIX— JJIEKTPOCTAHIUH, M TMYTH PELICHUS STHX MPOOJIeM, MEePCHEKTHBHI HCIOIb30BAHUS
YIPaBIISEMOro TEPMOSIEPHOTO CUHTE3A.

DNEMEHTHI ACTPOHOMUM.

BbinyckHUK HayduTCs: yKas3blBaTh Ha3BaHUs IUIaHET COJHEYHOM CUCTEMBI; pa3inyarh
OCHOBHBIC TPU3HAKU— CYTOYHOI'O BpallleHUs 3Be3qHOro Heba, apwwkeHus Jlynel, ConHua u
IUIAHET OTHOCHUTEIBHO 3BE3J; NOHUMATh pa3IU4Msl MEXAYy TelUOLEHTPUUYECKOH U
TEOLIEHTPUUECKON CUCTEMaMU MUPA;

BbInyCKHUK MOTY4YUT BO3MOKHOCTh HAyYUThCS: YKa3bIBaTh OOIIME CBOWCTBA M OTIUYMS
IUTAaHET 3€MHON IpYMIbl M IUIAHET-TUTaHTOB;— ManbiX Tel COJHEYHOW cHUCTeMbl M OOJIbIINX
IUTaHET; M0JIb30BaThCs KapTOil 3BE31HOr0 Heba Mpu HAOMIOJIEHHUX 3BE3JHOr0 Heba; pasziuydaTh
OCHOBHbBIE XapaKTEPUCTHKU 3Be3]l (pa3Mep, LIBET, TEMIIepaTypa)— COOTHOCUTD IIBET 3BE3/Ibl C €€
TEMIIEPATYPOH; pa3au4aTh FMIIOTE3BI O NPOUCX0XKAEHUN CONIHEYHON CUCTEMBI.

3.Coaep:xanue yueOHOro npeamera « Dusuka

10 xnacc.
Beenenne. ®usnka u pusnyeckre METOIbl U3yUEHUS IPUPOIBI.
dusznka — Hayka o mnpupoae. Pusnmueckue Tena M spieHus. HaOmioneHue M omnucaHue
¢uznueckux spiaeHuil. dusmyeckuilt skcrnepuMeHT. MojaenupoBaHue SBIEHUH U OOBEKTOB
npupoasl. PuU3nUecKue BEIMYMHBI U UX U3MEpeHHE. TOYHOCTh M IOIPELIHOCTh U3MEPEHUM.
Mexnynapoanass cucreMa enuHMl. DU3NYECKHE 3aKOHBl M 3aKOHOMEpHOCTH. Pusnka Hu
TexHuka. HayuHnslit mMeron mosHanus. Ponb (usuku B (OpMHpPOBAHUU €CTECTBEHHOHAYYHOMH
TPAMOTHOCTH.
Mexanuka.
Mexanuueckoe JABM)KEHHME. MarepuanpHas TOYKa Kak Mojeib (PU3MUYECKOro  Telna.
OTHOCHUTENBHOCTD MEXaHMYEeCKOro JBHKeHHs. Cucrema otcueta. PU3NUYECKUE BEIUYUHBL,
HEOOXOIUMBIE NIl OMHMCAHMS JABMXKEHHS M B3aMMOCBS3b MEXIYy HUMHU (IIyTh, MEpEMEIEHUE,
CKOPOCTb, YCKOPEHHUE, BpeMs ABW)KECHHsA). PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
JIBWKEHHE. PaBHOMEpHOE NBMXKEHHE MO OKpYKHOCTH. llepBelii 3akoH HproTOHa u uHEpuws.
Macca Ttena. ITnotHocts BemiectBa. Cuna. Eqununs! cuiel. Bropoit 3akon Herotona. Tperunit
3akoH Herotona. CBobGomHoe manenue ten. Cua TSHKECTH. 3aKOH BCeMHUpPHOTo TsaroteHus. Cuma
ynpyroctu. 3akoH ['yka. Bec Tena. HeBecomocTs. CBsI3b MEXKIy CHIION TSKECTH M MAaccOl Telna.
Hunamometp. PaBHoxeicTByromas cwia. Cuna TpeHus. TpeHHe CKONbXEeHHsS. TpeHue MoKosl.
Tpenue B npupoje u TexHuke. ViMiyinbc. 3aKOH cOXpaHEHUs UMITyJIbca. PEakTUBHOE IBUKEHUE.
Mexannueckass pabota. MomuocTs. DHeprus. [loTeHuuanbHass M KUHETHYECKAsh SHEPIHsL.
IIpeBpalnieHrie OAHOTO BHJA MEXAHUYECKOW DHEPrMM B JIPYroi. 3aKOH COXPaHEHMs ITOJHON
MEXaHWYECKON SHEpPruM. YCIOBHS PAaBHOBECHs TBEPAOTO Tela, UMEIOIIETO 3aKPEIUIEHHYI0 OCh
JBUKEHUSL. MOMEHT CUIIBIL.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUH.



CrpoeHue BemecTBa. ATOMBI M MOJIEKYJIbl. TEIIOBOE JBUKEHHUE AaTOMOB U  MOJEKYIL
B3aumopeiicTBue (MpUTSHKEHWE W OTTAJKMBaHUE) MOJICKYJ. TelioBoe paBHOBECHE.
Temnepatypa. CBs3b TEMIEpPATypbl CO CKOPOCTbKO XaOTHYECKOIO JIBMJKEHUS YacCTHLL.
Buytpennsis sneprusi. Pabora u Temonepeaaya Kak ciocoObl U3MEHEHHUS] BHYTPEHHEH SHEepruu
Tena. KommdecTBO TemioTel. 3aKOH COXpaHEHHWsS M IPEBPAIICHUS SHEPIUM B TEIUIOBBIX
npoueccax. Mcnapenune u konaeHcanus. Ilormomenne 3Hepruy Mnpu UCHAPEHUU KUIKOCTH U
BBIJIEJICHUE €€ NpU KOHAeHcauuu mnapa. Kunenuwe. 3aBUCUMOCTb TeMIlEpaTypbl KUIIEHHS OT
JaBieHus. BiaxHocTs BO3ayxa.

OCHOBBI TEPMOAMHAMHUKH.

PaGora raza npu pacmmpenuu. [IpeoOpa3oBaHusi SHepruuM B TEIUIOBBIX MalllMHAX (IapoBas
TypOMHa, JBUTaTelb BHYTPEHHErO0 CropaHus, peakTuBHbIA nBurarens). KIIJ[ TeruoBoi
MAalINHBI.

OCHOBBI JIEKTPOIMHAMUKH.

DneKTpUUecKoe Moje Kak OcoOblii BUJ Marepuu. HampsiKeHHOCTh 3JEKTPHUYECKOro MOJIs.
JleiicTBue AyEeKTpUYECKOro 1oyl Ha JjekTpuueckue 3apsabl. Kowaencarop. Oueprus
3JIEKTPUYECKOTO MOJIsi KOHACHCATOpa. DJIEKTPUUECKUI TOK. VICTOUHUMKM 3EKTPUYECKOrO TOKA.
DnexTpuuecKas LIeNb U €€ cocTaBHble yacTu. HamnpapneHue u 1eHCTBUS AJIEKTPUUYECKOTO TOKA.
Hocutenu snextpuyeckux 3apsaoB B Merauiax. Cuia Toka. DJEKTPUUECKOE HaIpsKEHUE.
DNEKTPUUECKOE CONMPOTHUBIIEHUE MTPOBOJHUKOB. ENMHUIIBI CONPOTHUBIEHUS. 3aBUCUMOCTb CHJIbI
TOKAa OT HamnpsbkeHus. 3akoH Oma Ui ydacTKa LeNH. YJIeJIbHOE COnpoTuBieHue. Peocratsl.
IlocnenoBarenpHOE COEAMHEHUE IPOBOAHMKOB. [lapamienpHoe coeauHEHUE IPOBOAHUKOB.
PabGora »mekTpuueckoro Mo MO MEPEeMENICHUIO DSIEKTPHUYECKUX 3apsiioB. MOIIHOCTh
aJIeKTpUYeckoro Toka. HarpeBaHue NpOBOJHUKOB 3IEKTPUUECKUM TOKOM. 3akoH Jlxoyns -
Jlenma. DnekTpudeckue HarpeBaTelbHbIE M OCBETUTENbHbIE Ipubopbl. KopoTkoe 3amblkaHue.
ToK B pa3nu4HBIX Cpenax.

®poHTaNIbHBIE Ta00pPaTOPHBIE paOOTHI U/UITU PadOThHI PUIUIECKOTO MPAKTUKYMA

1. I3yueHne NBUKEHHUs TeJa IO OKPYKHOCTH IO IE€UCTBUEM CUJI YIIPYTOCTH U TSKECTH.

2. V3y4yeHue 3aK0Ha COXpaHEHHsI MEXaHUYECKON YJHEPIHUH.

3. OnbiTHas ipoBepka 3akoHa ['eit-Jlroccaka.

4. DKCnEepUMEHTaIbHOE ONPEAEIEHUE MOAYJIS YIIPYTOCTU PE3UHBI.

5. N3yuenune napajienbHOro ¥ MOCIEA0BATEIIBHOTO COEAMHEHUS TPOBOIHUKOB.

6. 3mepenne O/1C 1 BHYyTpEHHETO CONIPOTUBIIEHUS UICTOYHHUKA TOKA.

11 kimace

OCHOBBI AJIEKTPOAMHAMUKY (IIPOAOKEHHE) MarHUTHOE MoJIe.

B3aumopeiictBue TokoB. MarautHoe mojie Toka. MaruutHas uaykiusa. Cuina Ammnepa. Cuna
JlopeHua.

ONeKTpOMarHuTHAsE UHIYKIIMSL.

SBneHue »HIEKTPOMArHUTHOM WHIAYKUMH. MArHUTHBIA TOTOK. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun. [Ipasuito Jlenna. Camonnaykuvs. MHIyKTUBHOCTE. B3aMOCBSI3b 3JIEKTPUYECKOTO U
MarHMTHOT'O TOJIE€H. DJIEKTPOMAarHUTHOE TOJIE.

DNeKTpOMarHUTHbIE KOJICOaHUS U BOJIHBI.

CBobOonHble KoyiebaHusi B KojeOaTeabHOM KoHType. Ilepmon CBOOOIHBIX AIIEKTPUUYECKHX
koneOanuii. IlepeMeHHbI anekTpudeckuii Tok. ['eHepupoBaHUE AIEKTPUUYECKOW DSHEPTUU.
Tpancdopmarop. Ilepenaua saekTpudeckoil SHEpruM. DJIEKTpOMarHuTHbIE BosHBL. CBoiicTBa
ANIEKTPOMATrHUTHBIX BOJIH. [IpuHIMne! paguocssisu. TeneBuaeHue.

Orntuka.

CseroBble BOJIHBI CKOpPOCTH CBETa W METOABl €€ U3MEPEHHs. 3aKOHBI OTPaKECHUS U
nOpejoMIIeHUs] CcBeTa. BoOIHOBBIE CBOWCTBAa CBeTa: JAMCIEpCUsi, WHTeppepeHIus CBeTa,
mudpaxuus ceeta. KorepentHocts. [lonepeunocts cBeToBbIX BouH. [lonsipu3zanus certa.
DNEMEHTHI TEOPUH OTHOCUTENBHOCTH.



IToctynarsl Teopun otHocuTenbHOCTHU. [IpyuHIMI OTHOCUTENBRHOCTH DlHIITENHHA. [locTOSHCTBO
ckopoctn cBera. [IpocTpaHcTBO M BpeMs B CHEHMAIBHOW TEOPUHM OTHOCHTEIBHOCTH.
PenaruBucrckast nuHnamuka. CBsi3b MacChl C SHEPrUeH.

N3iy4eHus U CIEKTpHI.

Pa3nnyHble BUIBI 37IEKTPOMArHUTHBIX U3JTy4YE€HUH U UX NIPAKTUYECKOE IPUMEHEHHE: CBOMCTBA U
NpUMEHEeHHe HWH(QpaKpacHbIX, YIbTPadUOIETOBBIX U PEHTIeHOBCKMX u3nydeHuid. [lkana
AJIEKTPOMAarHUTHBIX U3TyYEHUH.

KBanroBas ¢uzuka.

I'mmore3a Ilnmanka o kBanTtax. Dororddexr. YpaBHenwe OIuHmTeHa s (oTodddekra.
®otonbl. ['mnoreza ae bpoisis 0 BOJHOBBIX CBOMCTBax yacTtull. KopmycKylsipHO-BOJIHOBOM
nyamu3Mm. CooTHomeHue HeomnpezaeneHHocTH [ eitzenbepra. Crtpoenune aroma. ONBITHI
Pezepdopna. KBanToBsie moctynatel bopa. Mcnyckanue u morsomieHne cBeTa aToMoM. Jlasepsl.
Mopnenu cTpoeHuss aTOMHOTO A]pa: MPOTOHHO-HEUTPOHHAsI MOJENIb CTPOECHUS aTOMHOIO sJipa.
SAnepusie cunbl. JledekT Macchl W PHEpPrusl CBSI3M HYKJIOHOB B siipe. SlnaepHas sHepreTuka.
BimsiHue woHM3MpYyOIIEW paauMaldd Ha JKUBBIE OpraHusMbl. Jlo3a H3iIydeHUs, 3aKOH
PaAMOAKTUBHOIO Pacnaja U €ro CTaTUCTUYECKUN XapaKTep. DJIEMEHTAPHbIE YACTULbI: YaCTULIbI
u anThyacTulbl. DyHnaMeHTanbHbIE B3aUMOACHCTBHUS.

Ctpoenue BeeneHHOM.

CrpoeHnue conneyHolt cucremsl. Cucrema «3emis — Jlyna». O6uue cBenenus o Consue (BU B
TEJIECKOIl, BpalllEHUuEe, pa3Mepbl, Macca, CBETUMOCTb, TEMIIEpaTypa COJHLA M COCTOSHHE
BElIECTBA B HEM, XMMHUYECKUH cocTaB). MIcTouHMKM 3Hepruu U BHyTpeHHee cTpoeHue CoiHua.
Oduznyeckas npupoja 3e3a. Hamra [Manaktuka (coctas, cTpoeHue, IBIKeHUE 3Be31 B [ amakTuke
u ee BpatieHue). [Iporcxox/ieHue 1 3BONIOIMS TaTaKTHK U 3BE3I.

[ToBTOpEHME.

@®poHTaNbHBIE 1a00pPaTOPHBIE PAOOTHI W/WIIK PAOOTH (PU3NIECKOTO MPAKTHKYyMa
. Habnronenue nelicTBrs MarHUTHOTO TOJIS HA TOK.

. I3ydyeHue siBneHus 31€KTPOMarHUTHON MHAYKLIUH.

. Onpenenenye yCKOpeHUs: CBOOOJHOTO MAaACHHS C IIOMOLIbIO MAasTHUKA.

. Usmepenue nokaszaresns NpeaoMIIEHUs CTEKIIA.

. Onpeznenenne onTUYECKOM cribl U (HPOKYCHOTO PACCTOSHUS COOMpArOIIEi JINH3bI.

. HaGmonenue nnrepdepeHimu u Audpaxiiny cBeTa.

. I3MepeHue JUIMHBI CBETOBOI BOJIHBI ¢ OMOIIBIO AU(PPAKIIMOHHON PELIETKH
. Habnroienne crionHoro v JMHEH4aToro CneKTpoB UCITYCKaHuUS.

. I3y4yeHne TpeKkoB 3apsyKEHHBIX YaCTHULI.

O 001N DN b W~

4. TemaTH4eckoe IVIAHUPOBAHUE ¢ YKA3aHUEM KOJMYECTBA YaCOB, OTBOJAMMBIX Ha
0CBOECHHE KAKI0H TeMbI

10 xnacc

Ne Hazpanwue pasaciia KoauuectBo 4qacoB,
OTBOJUWMBIX Ha
HN3YUCHHUC pa3aciia

1 | BeenecHue. Pu3nka ¥ eCTECTBEHHO —HAYVYHBIIA METOI

MMO3HAHUS IPHUPOJEI 1
2 | Mexanuka 23
3 | MoaekynsapHas GU3MKa M TEPMOINHAMHUKA 20
4 | DaekTpoaMHaAMHKaA 22
5 | Obobwarowee nosmoperue 2
Hroro 68

11 xnacc

1 | DaexTpoarHaMHUKa
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2 | OCHOBBI ClIEMATILHON TEOPUH OTHOCUTEILHOCTH 2
3 | KBanToBas ¢gu3uka. Pu3uka aTomMa ¥ aTOMHOTO sijipa 13
4 | Crpoenue Beenennoii 8
5 | OcHOBHbIE 3JIeMEHTBI (HU3UUECKON KAPTUHBI MUPA 2
6 | OboOuraromniee MOBTOPEHUE 8
Bcero 68
KanengapHo- TemaTrueckoe miaHupPOBaHUE
10 KJTACC
Ne HasBanue pasnena u TeMsl KonnuecTBo yacos Hara
ypoka
Brenenne. ®u3nKa M eCTECTBEHHO —HAVYHBI METO/1 MO3HAHUS PUPOBI
(1 yac)
1/1 BBOoaHBIN HHCTPYKTaX 10 TEXHUKE 1
6e3omacHocTH. UTO H3yyaeT Qusuka.
®usnueckue siBnenus. Habmonenus u
OIIBIT.
Mexannka( 23 yaca)
2/1 Uro uzyuaer mexanuka. [lonoxenue 1
TOUYKH B npocTpaHcTse. Cucrema
orcyerta. Ilepemenienue.
3/2 PaBHOMEpHOE BUKeHUE Ten. CKOPOCTb. 1
YpaBHEHHE PaBHOMEPHOTO JIBHKEHUSI.
4/3 MrHoBeHHas CKOPOCTb. Y CKOPEHHE. 1
5/4 CKOpOCTh | MEepeMEIleHUE MTPH 1
PaBHOYCKOPEHHOM JIBHKEHUHU.
6/5 CB00OTHOE Ma/ICHHE TEI 1
716 Pemenue 3amayd mo teme «Pa3nuaHble 1
BUJTbI MEXAHHYECKOTO JIBFIKCHUSDY
8/7 PaBHOMEpHOE IBHKCHHE TeJia 110 1
OKPYXKHOCTHU
9/8 Pemenue 3amau o teme «OCHOBBI 1
KMHEMAaTUKI»
10/9 Konrponsnas pabora Nel «OcHOBBI 1
KMHEMAaTUKI»
11/10 B3anmoneiicTBre Ten B mpupoe. 1
SIBnenue nnepuuu. Ilepselii 3aK0H
Hprorona. UCO.
12/11 [TonsTue CHJIBI KaK Mepa 1
B3aUMOJICUCTBUSl Tel. BTopoil 3akoH
Hsrorona.
13/12 Tperuit 3akon Hprotona. [IpurHImm 1
oTHOCUTeNbHOCTH ["anues.
14/13 SBneHue TATOTeHHs. 3aKOH BCEMHPHOTO 1
TATOTEHUSL.
15/14 IlepBas xkocmuueckas ckopocTb. Cuia 1




TSOKECTH | BEC.

16/15 Cuua ynpyroctu. Cuiia TpeHUsL. 1

17/16 JlaGopatopnast padota Nel «M3yuenue 1
JIBUKCHHSI TeJIa IO OKPYKHOCTH

18/17 NmMrtynbe Teia 1 UMITYIJIBC CHIIBI. 3aKOH 1
COXPAHECHHS UMITYJIbCA.

19/18 PeakTuBHOE ABUKEHUE. 1

20/19 Pabota cuibpl. MOIIHOCTB. 1

21/20 Kunernueckas U TOTEHIHAJIbHAS 1
SHeprus. 3aKOH COXPAaHEHHS SHEPTUH B
MEXaHHKE.

22/21 JlaGopaTopnast padota Ne2 «M3yueHue 1
3aKOHAa  COXPAaHEHUS  MEXAHUYECKOU
SHEPTUN.

23/22 Pemenune 3amau mo Teme «3aKOHBI 1
COXpaHEHHUSI.

24/23 Konrponpaas pabora Ne2  «OcHOBBI 1
JIMHAMUKH, 3aKOHBI COXPAHCHUSY.

MouiekyjasipHas pu3nka M TepMoauHaMuka(2() yacoB)

25/1 OcHosuble nonoxxkenuss MKT crpoenus 1
BEICCTBA.

26/2 Macca monekyn. KonndectBo BemiecTsa. 1
Pemenue 3amau.

2713 bpoyHoBckoe  aBuxenue. CTpoeHue 1
ra3000pa3HBIX, KUJAKUX U TBEPIBIX TEI

28/4 Uneansueiii taz3 B MKT. OcHoBHOE 1
ypaBHeHne MKT rasos.

29/5 Hasnenue rasza. Temmeparypa u 1
TEIJIOBOE PAaBHOBECHE.

30/6 AbcomtoTHas 1
TeMIeparypa.

N3mepenne  ckopocren
MOJIEKYJI rasa.

31/7 YpaBHEHHUE COCTOSIHHS UACATHHOTO 1
rasa.

32/8 I"a30BbIE 3aKOHEI. 1

33/9 JlaboparopHas pabora Ne3 1

«IKcuepuMeHTAIbHAS IPOBEPKA 3aKOHA
I'enn-JIroccaka»

34/10 Hacerimennsrii map. /laBienue 1
HACHIIICHHOTO Tapa.

35/11 Bnaxnocts Bo3nyxa. Kpucramimueckue 1
1 aMmopdHBIE Tela.

36/12 Pemienue 3a1au mo teme 1
«MornekynspHas Gpu3nKay.

37/13 Konrponbnas pabora Ne3 1
«MornekynspHas Gu3nka»

38/14 BHyTpeHHss1 dHeprusl. 1

39/15 PaboTa B TepMOIMHAMUKE. 1

40/16 KomnuuectBo TemnoTsl. YpaBHeHUe 1

TEIUIOBOTO OaylaHca.




41/17 ITepBrIit 3aK0H TEPMOJTMHAMHUKH. 1

42/18 Bropoii 3akoH TEPMOTUHAMUKH. 1

43/19 [TpuHIIUTT IEHCTBUS TEIIJIOBBIX 1
npurareneit. KIT/ TemioBbix
JBUTATEJICH.

44/20 KonTponbnas pabora Ned 1
«TepMoTMHAMHKAY
DJIeKTPOINHAMEKA (22 yaca)

45/1 DJIEMEHTAPHBIN DJICKTPUYCCKUN 3apsl.
3aKOH  COXpaHEHHSI  DIIEKTPUUIECKOTO
3apsiaa. 3akoH Kysona.

46/2 OnexTpudeckoe mone. HampsikeHHOCTb
ayeKTpruecKoro mosi. CHIIOBBIC JTMHHH.

4713 [TpuHIMN Cynepro3nIuy MOJIEH.

48/4 [loTeHumanpHass 3HEPrusl 3apsKEHHOTO
tena. [loTeHIman 3JeKTPOCTaTHUECKOTO
TIOJISL ¥ Pa3HOCTh TTOTEHITUAJIOB.

49/5 CBs3b MEXAY  HalpsHKEeHHEM u
HANPSDKEHHOCTHIO OJTHOPOJHOTO
AJIEKTPUYUECKOTO TOJISI.

50/6 DJIEKTPOEMKOCTb. Konpencarop.
DHeprus 3apsHKEHHOT0 KOHJEHCaTopa.

51/7 Pemenue 3amaq mo teme
«DIIEKTPOCTATUKAY.

52/8 KonrposibHas padora N5
«DIIEKTPOCTATUKAY.

53/9 Dnexrpudeckuii Tok. Cuia ToKa.

54/10 3akoH Owma fn8  ydacTka — ILIETH.
ComnpoTuBJIcHHE TMPOBOJAHMUKA. PermeHue
3aa4 «ConpoTUBICHHE TPOBOIHUKOBY

55/11 DnexTpudecKast LEIb.
[TocmenoBarenpbHOE ©  MapaUICIBLHOE
COETMHEHHE MPOBOTHUKOB.

56/12 JlabopartopHas padota Ne 4
«IlocnenoBarensHoe U MapaIeTbHOE
COCITMHEHUS TIPOBOJIHUKOB»

57/13 PaboTa 1 MOIITHOCTH TOCTOSTHHOTO TOKA.

58/14 OnexTpoBrKymas cuia. 3akoH Oma
JUIST TOJTHOM IIETIH.

59/15 JlaGopatopHas pabota Ne 5 «3mepenune
OJIC 1 BHYTPEHHETO COMPOTUBIICHUS
MCTOYHUKA TOKAY

60/16 Pemenue 3anauy «I1O0CTOSHHBIN TOK»

61/17 KonTponbnas pabota Ne 6
«ITOCTOSTHHBIN TOKY».

62/18 DnexTpuyeckas MpoBOAUMOCTh
pa3JIMYHBIX BellecTB. TOK B MeTasiax.
CBepXMpOBOAUMOCTb.

63/19 DJIEKTPUIECKHI TOK B

IIOJIyIIPOBOJTHUKAX.




64/20

DJIEKTPUYECKUHN TOK B BAKyyMe.
DJEeKTPOHHO-TTy4YeBas TpyOKa.

65/21 DIIEKTPUYECKHUI TOK B JICKTPOIUTAX.
3aKoH 3JIEKTPOIH3a.

66/22 DIIEKTPUYECKHI TOK B Ta3ax.
HecamocTosTenbHBIN 1
CaMOCTOSITEJIbHBIN pa3psi/Ibl.

IloBTOpeHue (2 yaca)

67/1 [ToaroToBKa K KOHTPOJILHOM padoTe.
Pemenne 3amauy.

68/2 I"'ogoBas KOHTPOJILHAS padoTa

11 KJIACC
Ne Ha3Banue pa3nena u Temsl Conepxanue [Hara
ypoKa
Onexmpoounamura (8 4)

1/1 B3aumopelictBrue TokoB. MaruuTHoOe moiJie.
BexTop MarHuTHON MHIYKIIMHA

2/2 Monynb BekTOpa MarHUTHON uHAYKUIuU. Cuna
Awmmnepa. JlabopaTtopnas padora Nel:
«HabmroaeHne aelcTBHSL MATHUTHOTO IOJId Ha
TOK»

3/3 JleiicTBrE MarHUTHOTO TIOJISL HA IBUXKYIITUICS
3apsan. Cuia Jlopennia. MaruuTHbie CBOMCTBA
BEIIIECTBA

4/4 OTKpBITHE 2JIEKTPOMArHUTHOM UHTYKIIUH.
MaruuTHbIM 0TOK. JIabopaTtopHas paboTa
Ne2 «M3ydeHne 3JeKTPOMArHUTHOM
MHIYKIUU

5/5 Hanpasnenue nnaykunonHoro toka. [Ipasuno
Jlenma. 3aKoH IEKTPOMArHUTHOM WHIYKIINH

6/6 Buxpeoe anekrpudeckoe moie. 3J1C
WHIYKITAH

717 Camounaykuus. MTHAYKTUBHOCT. DHEPrus
MAarHMTHOTO ITOJIST TOKA

8/8 KonTponbHas padora Nel «MarHuTHoOeE 1oJe
M DJIEKTPOMArHUTHAS MHIYKIUS)

Konebanus u sonnwvi (18 wacos)

9/1 CBOOOIHBIC U BBIHYK/ICHHBIE KOJIEOAHHUS.

10/2 I"apmoHnueckue kojaeOaHusl.

11/3 BrIHyX1eHHBIE KOJIeOaHMsl.

12/4 Pe3onanc. JIabopaTopHas padora Ne3:
«Onpeaenenne YyCKOPEHHs: CBOOOIHOTO
I1aJICHUS IIPU ITOMOIIY MaSTHUKA)

13/5 CBoOOIHBIC U BHIHYK/ICHHBIC
ANEKTPOMArHUTHBIE KOJeOaHusI.
KomnebaTenbHbI KOHTYD

14/6 IlepeMeHHBIN IEKTPUYECKUH TOK.




15/7 AKTHUBHOE compoTuBjicHue. JlelcTByromme
3HAUEHUS CUIIBI TOKA U HAMPSHKEHUS

16/8 KonneHcarop B nienu mepeMeHHOT0 TOKa.

17/9 Karymka HHIyKTUBHOCTH B LIETIN
MEPEMEHHOT0 ToKa. Pe3oHaHc.

18/10 ['enepupoBaHuE IEKTPUIECKON IHEPTHH.
Tpancdopmartopsl

19/11 [Tpon3BOACTBO U HCTIOJIL30BAHHE
AJIEKTPUYECKON DHEPTHUH.

20/12 BonHOBEIE sIBICHUS

21/13 3BYKOBBIE BOJIHBI

22/14 DNEeKTPOMArHUTHBIC BOJTHBI

23/15 N3o6perenue paaro A.C.JTonoBsim

24/16 CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH.

25/17 [TonsiTue o TeneBueHnn. Pa3Burue cpencTs
CBSI3H.

26/18 KonrposbHas padora Ne 2
«DJIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBL)

Onmuxa (16 wacos)

27/1 CsetoBble BosHBI. CkopocTh cBeTa. [IpuHuun
['toiirenca.

28/2 3aKOH NPEOMIICHHS CBETA.

29/3 JlaGopaTopHas pabora Ne4  «M3mepeHwue
MIOKA3aTesl MPEJIOMIICHHS CTEKIIa)

30/4 ITosHOE OTpakeHue.

31/5 Jlunza.

32/6 ITocTpoeHne n300paskeHusl B JTHH3E.

33/7 dopmyiia TOHKOM JTMH3HI.

34/8 JlaGoparopHast paGora _ Ne5
«OmnpeieeHue ONTHYECKOU
CUJIBI u (dhokycHOrO
paccTosIHUS coOuparorient
JTUH3bL)

35/9 Jlucniepcus cBera.

36/10 Wurepdepenis

37/11 Judpaxius.

38/12 JuppakunoHHas penérka.

39/13 JlaGoparopHas pabora Ne6 «M3mepenne
JUIMHBI CBETOBOI BOJIHELY

40/14 ITonepeunocTs cBeTOBBIX BONIH. [longpuzanus
CBeTAa.

41/15 Pemenue 3anpau «I'eomeTpuueckasi 1 BOJTHOBast
ONTHKA»

42/16 KonrpoabsHas padbora Ne 3 «I"eomeTpuueckas

" BOJTHOBAs OIITUKa»

OcHosbl cneyuaivbHou meopuu omuocumenvrocmu (2 u)

43/1 ITocTynarel CIeLUaIbHON TEOPUHU
OTHOCHUTEJIBHOCTH.

44/2 [Tonnast >HEprus. DHEprusi MOKOos. | paHUIIbI




IMPUMEHUMOCTH KJIaCCUYECKON MEXaHUKH.

Keaumosas pusuxa (16 u)

45/1

Tumoreza Ilnanka o kBaHTax. IlocTrosHHas
IImanka. ®oToH.

46/2

®otordpdexr. Ilpumenenune dortorddexra B
TEXHUKE. YpaBHEHME  OHWHINTEHHA IS
dororddekra.

47/3

Pemienue 3agau «YpaBHeHue DUHILITEHHA 1JIs
dororddekra.»

48/4

I'unoreza ne bpoiisis 0 BOJHOBBIX CBOMCTBaX
YacTHULI. Judpakus AJIEKTPOHOB.
KopnyckynsipHo —  BOJHOBOM  JIyaJu3M.
CooTtHotieHue HEONpeIeICHHOCTEHN
I'eitzenOepra.

49/5

Pemenue 3amau « CBeToBBIEC KBAaHTHI»

50/6

KonrponsHas pabora Ne 4 «CBETOBLIE
KBAHTBD)

51/7

Anamu3 k/p. Pabora Hag ommoOkamu. Moodenu
cmpoenusi _amomno2o _aopa. IlnanerapHas
Mojzeas aroMa. KeanToBele moctyiarsl bopa.
BopoBckast Moziennb aToMa BOJIOpO/Ia.

52/8

CrniekTpel U UX BUJbl. JIMHEHYaThle CIIEKTPHI.
Cnexrpanbublii  aHanu3. CHOHTaHHOE U
BBIHYXJICHHOE M3J1y4eHHUsl cBeTa. Jlasepsl.

53/9

JlaboparopHas pabora Ne 7«HabnroneHue
CILIOIIHOIO U JITHEWYATOrO CIIEKTPOBY.

54/10

PaguoakTuBHOCTE. -, f-,  y-U3IyYEHUS.
Metoasl perucTpanu SAepPHbIX U3ITYYECHHMN.

55/11

SnepHple peakuuu. 3aKOH pPaJMOAaKTUBHOTO
pacnaja u ero CTaTUCTUYECKUM XapakTep.

56/12

Pemenne 3amau:  «3akoH pagMOAKTHBHOTO
pacnazmay

57/13

HyknonHas mozenb sjpa. SlnepHble CHIIBL.
Jlepext Macc W DdHeprust CBSA3M  sjpa.
VY nenpHas SHEprus CBA3H.

58/14

Jlenenue M CHUHTE3 sAep. ODHEPreTHUYECKHUM
BBIXOJ  SJEPHBIX  PEAKIM. SAnepnas
JSHEPTETHKA. Bnusiue MOHU3UPYIOLIEH
paavanuy Ha XuBble opraHusmsl. lloHsaTue o
J103€ U3JIy4YEHHUS.

59/15

OneMeHTapHble YacThulbl. DyHTaMEHTAIBHBIE
B3auMoJeiCcTBUA. CTaTUCTUYECKUM XapakKTep
IIPOLIECCOB B MHUKPOMHPE. 3aKOHBI
COXpaHEHUs1 B MUKPOMUDE.

60/16

KouTponsHas padora Ne 5 «ATOM U aTOMHOE
SLIPOY

Hoemopenue(8 yacos)




61/1

Pemrenue 3agau «MarautHoe nojie u
BHGKTpOMaI‘HI/ITHaSI I/IHIIyKI_[I/DI»

62/2 Pemenue 3amay «MargutHoe mosie u
ANIEKTPOMArHUTHAST WHITYKIIHS)

63/3 Pemenue 3amau  «DMeKTpOMarHuTHBIE
KO0J1€0aHHs ¥ BOJIHBI)

64/4 Pemenue 3amau  «DneKTpOMarHUTHBIE
KO0J1€0aHHs ¥ BOJIHBI)

65/5 Pemenue 3amau «I'eomeTpudeckas u
BOJIHOBAsI OIITUKA»

66/6 Pemenue 3amay «CBeTOBBIE KBAHTHL)

67/6 Pemenue 3a1a4 «ATOM U aTOMHOE SIIPO»

68/6 I'ogoBas KOHTpoJILHAS paboTa
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