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IMosicHuTeIbHAA 3ANMCKA

Hacrosmass pabGowass mporpamma pa3paboTaHa B COOTBETCTBHM C  TpeOOBaHUSAMH
denepallbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTENLHOTO CTaHAApTa CpeaHEro olInero oOpa3oBaHHUS, B
COOTBETCTBUM C TpeOOBaHMUSIMH K pe3yJbTaTaM OCBOEHHUS OCHOBHON 00pa30BaTeNbHOM MpOrpamMmbl
cpemHero ooOmero oOpasoBanus Dusuko-mareMarudeckoil ImKoiel-uHTepHata GOIAOY BO
«Cubupckuii denepanbubiii yHuBepcuteT» (manee — OMII), npumepHON MpPOrpaMMBI CPEIHETO
obmero o6OpazoBanus: «@Pu3mka» 11 kmaccel (MpoQUIBHBIA YpOBEHb) M aBTOPCKOM IMPOrpaMMBbI
I'.41. MskumieBa niist 001eoopazoBatesbHbIX yupekaenuid 10-11 kmaccsl.

B cootBercTBum ¢ yuebnbm ianom @MII kype yueOHoro npeamera «Pusnka» u3ydaercs B
11 xiacce B 00beMe 5 yacoB B Heaemnro, Bcero 170 yacos.

[Iporpamma cooTBeTCTBYeT TpeOOBaHUSAM K YPOBHIO MOATOTOBKM ywamuxcs. OHa MO3BOJISET
chopMUPOBATH Y YYalIUXCsl AOCTATOYHO IIMPOKOE IMpejacTaBieHre o (pu3nyueckoil kaptuHe mupa. B
MPUMEPHON TMporpaMMe TPEIyCMOTPEHO WCIOJIBb30BaHUE Pa3HOOOpa3HbIX (OpM OpraHH3aINH
y4eOHOro IMpoliecca, BHEIPEHHE COBPEMEHHBIX METOJ0B O0YUYEeHMs U MEeIaroriueckux TEeXHOJIOTUH, a
TaKKe yuyeTa MECTHBIX yclioBUi. [IporpaMma mo3BOJISIET YBEIMUUTD BPEMS Ha PEIICHUE KOMIUIEKCHBIX
3a/a4, 3a7ad TMOBBIIMIEHHON CIOXKHOCTH, J1TAOOPATOPHBIA MPAKTUKYM, OOJbIIEe yIeIsATh BHUMAaHUE
M3Y4YEHUI0 METOJO0JIOTHUECKHX BoOmpocoB. Ilporpamma mnpemycmatpuBaeT (OPMHUPOBAHHE Y
IIKOJIbHUKOB OOIIey4eOHbIX YMEHHI U HaBBIKOB, YHHMBEPCAIbHBIX CIOCOOOB JEATEIBHOCTH U
KJIFOUEBBIX KOMITETCHIIHM.

PaGouass mporpamma COAEpKUT TpeaMETHbIE TeMbl 00pa30oBaTENbHOTO CTaHAapTa Ha
npoMWILHOM YpOBHE;, JaeT pachpeielieHHe Y4eOHBIX YacoB IO  pa3lenaM Kypca H
MOCIIE0BATEIBHOCTh U3YUEHHUS Pa3esioB (U3HKU C YUETOM MEXKIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTMKM y4eOHOTO TIpoIecca, BO3PACTHBIX OCOOCHHOCTEW YYalluXCs; ONpenesseT
MUHUMAJIbHBIA HA0Op OIBITOB, JEMOHCTPUPYEMBIX YYHTENeM B Kjacce, Ja0OpaTOPHBIX H
MPAKTUYECKUX pPa0OT, BBIMOJHACMBIX ydammMucs. Pabodas mporpamMma COIEHCTBYET COXpPaHEHHUIO
€IMHOTr0 00pa30BaTENIbHOTO MPOCTPAHCTBA, MPEJOCTABISAET MIMPOKHUE BO3MOKHOCTH JJISl peaau3aluu
Pa3IMYHBIX MTOIXO0JI0B K OCTPOEHUIO y4eOHOr 0 Kypcea.

O0mas xapakrepucTuKa y4eOHoOro npeamera « ®u3uka»

dusnka Kak Hayka o HauOosiee OOMIMX 3aKOHAX IMPHUPOJIbI, BBHICTyMash B KadeCTBE y4eOHOTO
mpeaMeTa B TMMHA3UU, BHOCUT CYIIIECTBEHHBIN BKIIAJ] B CUCTEMY 3HaHUI 00 okpyxarorem mupe. OHa
pacKpbhIBae€T poOJIb HAYKH B DKOHOMHYECKOM U KYJIHTYpPHOM pa3BUTHU OOIIECTBA, CIIOCOOCTBYET
(OpMHPOBAHHUIO COBPEMEHHOTO HAyYHOTO MHUPOBO33peHHsA. O3HAKOMIIEHHE y4YalluxXcs C METOJaMU
HAay4YHOT'O TIO3HAHUS MPE/IOJIAraeTcsi MPOBOAUTH MPH M3YYECHUHU BCEX pasliesioB Kypca (HU3UKH, a HE
TOJIBKO IIPH U3YYEHUHU CIIEHUATIBHOTO pa3jena «PU3uka U METOAbl HAYYHOTO TO3HAHUS».

Hnst  pemienust 3amad  (GOPMHUPOBAHUS OCHOB HAYYHOTO  MHPOBO33PEHUS, Pa3BUTHUS
WHTEJJIEKTYallbHBIX CIOCOOHOCTEH M MO3HABaTEIbHBIX MHTEPECOB YUalllUXCs B MPOIIECCe U3YUEHUs
(U3UKH OCHOBHOE BHHUMAHHUE CJIEAYET VYACNATh 3HAKOMCTBY C METOJaMH HAyYHOTO TO3HAHUS
OKPYXaloIller0 MHpa, TOCTAaHOBKE MpoOjeM, TpeOYIomMX OT y4Yalluxcs CaMOCTOSTEIbHOU
NeSITeIbHOCTH 110 UX Pa3pelIeHHIO.

W3yuenne (u3MKM Kak COCTAaBHOM YacTH oOOIIero OOpa30BaHHMHM COCTOUT B TOM, YTO OHA
BOOPYKACT ydallUXCd HAYYHBIM MCTOAOM ITO3HAHUsA, IMMO3BOJJIAIOIINM IMOJTy4YaTh 00BEKTHUBHBIE 3HAHUS
00 OKpYKaroIIeM MHUpe.

3HaHue (U3NYECKUX 3aKOHOB HEOOXOIUMO Ui M3YyYEHUS XUMHUU, OMOJIOTHH, aCTPOHOMMH,
¢usnueckoii reorpadun, rexuonoruun, ObX.

Kypc ¢usuku B npuMepHOi mporpamme cpeHero ooIero o0pa3oBaHus CTPYKTypUpyeTcs Ha
OCHOBE  (U3MYECKUX  TEOpHH:  MeXaHWKa, MOJIEeKYyIspHas  (u3MKa,  BJIEKTPOJUHAMUKA,
AJIEKTPOMarHuTHbIE KOJeOaHusl U BOJHBI, KBAaHTOBAs (hU3HKa.

N3yuyenne ¢pusnkm B 00pa3oBaTebHBIX YYPEXKICHHSIX CpedHero odmero odpasoBaHus
HANPABJICHO HA 0CTHKeHHe CJEAYIOIIMX HeJIei:

e (opMHUpPOBaHHE CHCTEMBI O METOJaX HAYYHOTO MO3HAHUS MPUPOBI; COBPEMEHHON (HU3NIECKOI
KapTUHE MHUpa: CBOWCTBAX BEIIECTBA U IOJISI, POCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSIX,
JUHAMHAYECKMX M  CTaTUCTHMYECKUX 3aKOHAX MPUPOABI, JJIEMEHTapHbIX 4YacTHLAX |
(byHIaMEHTAIBHBIX B3aUMOACWUCTBUSAX, CTPOCHHMM W O3BOJIONMHM BcelneHHOH; 3HAKOMCTBO C
OocHOBaMHU (yHJIaMEHTAIbHBIX (PU3NYECKUX TEOPHil: KIAaCCHYECKOM MEXaHUKU, MOJEKYJSIpPHO-



KMHETUYECKOM TEOPHUH, TEPMOJUHAMUKY, KIIACCUUECKOU IEKTPOJUHAMUKH, CIIELUAIBLHON TEOPUU
OTHOCHUTEJILHOCTH, KBAHTOBOW TEOPUU;

® OBJIA/ICHHe YMEHHSIMM IIPOBOJUTH HAOJIIOJEHUS, IUIAHUPOBATb M BBIIOJHATH SKCIEPUMEHTBHI,
o0pabaTbIBaTh pe3yibTaThl U3MEPEHUH, BBIIBUTaTh THIIOTE3bl U CTPOUTHh MOJIENIHN, YCTAHABIMBATh
I'paHUIIBI KX IPUMEHUMOCTH;

* QpuMeHeHHMe 3HAHUH 1O Qu3MKE AN OOBSICHEHHs SBJICHHH INPHPOIBI, CBOWCTB BEIECTBA,
IPUHIUIOB pabOThl TEXHUYECKUX YCTPOMCTB, pelIeHHs (PU3MUECKUX 3ajad, CaMOCTOSATEIBHOIO
NpUOOpPETeHUsI W OLEHKH JOCTOBEPHOCTH HOBOM HWHQOpMaUUU (PU3MYECKOTO COAEpIKaHus,
UCIOJIb30BAHUS COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTUH Uil TMOHMCKa, NEepepadOTKU U
peabsBICHHUS YUeOHOH U HAYYHO-TIONYJISIPHON HH(pOPMALIUU IO (PU3UKE;

® pa3BHTHE NO3HABATEJbHbIX HHTEPECOB, HHTEJVIEKTYAJbHBIX H TBOPYECKHX CIOCOOHOCTElH B
nporecce pereHuss (U3NYEeCKUX 3aJad M CaMOCTOSITEIbHOIO MPUOOPETEHMs] HOBBIX 3HaHUM,
BBITTOJIHEHUS SKCIIEPUMEHTAIBHBIX HCCIIEIO0BAaHMMA, OATOTOBKU JOKJIAIO0B, pedepaToB U IPYTUx
TBOPYECKHX padoT;

® BOCIHMTAaHHUE JyXa COTPYJHMUYECTBA B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS 3a/1a4, YBaKUTEILHOTO
OTHOIICHUS K MHEHHIO OIIOHEHTa, 0OOCHOBAHHOCTH BBICKAa3bIBAEMOMW IO3WIMH, TOTOBHOCTH K
MOpPaJIbHO-ITUYECKON OLIEHKE HMCIO0Ib30BAHUS HAYUYHBIX JOCTH)KEHUH, YBaXKEHUS K TBOPLIAM HAYKH
Y TEXHHUKH, 00ECTIeYNBAIOIINM BEAYIIYIO POJIb (PU3UKHU B CO3AAHUU COBPEMEHHOT'O MHPa TEXHHUKH;

® HCHOJb30BaHHE NMPHOOPETEHHBIX 3HAHUN U YMEHUI /IS pelIeHus MPaKTHUECKUX, KU3HEHHBIX
3aJa4, PALMOHAIBHOIO IPHUPOJIONOJIB30BAaHUS M 3alIUThl OKpYXKawollell cpeabl, obecredyeHus
0€30MacCHOCTH )KU3HEAEATEIPHOCTU YeJIOBEKA U O0IIECTBA.

Mecto npeamera B yueOHOM ILIaHe

VYuebnbiii ran otBoauT 340 yacoB uIs 00s3aTENBHOTO HM3Y4eHUs (PU3HKH Ha TPOQPHILHOM
ypoBHe. B Tom uncie B X u Xl knaccax mo 170 ydueOHBIX 4acoB M3 pacyera 5 y4eOHBIX 4acoOB B
Heneno. B mpumepHoii mporpaMmMa mpeaycCMOTPEH pe3epB CBOOOIHOTO Y4eOHOTO BPEMEHH B 00beMe
28 yacoB JUIsl UCMOJIB30BAaHUS Pa3HOOOpa3HbIX (HOPM OpraHMU3alMU Y4eOHOro Ipolecca, BHEAPEHUS
COBPEMEHHBIX METOJIOB OOYUEHUS U MEIarOrMYeCKIX TEXHOJIOTHIA, y9eTa MECTHBIX YCIOBHIA.

O0pa3zoBaTenbHbIC Pe3yabTATHI

IIporpamma mnpeaycMaTpuBaerT (OpMHPOBAHHE Y Y4Yalluxcsl oOumIey4eOHbIX 3HAHMIM,
YMEHHMH U HABBIKOB:
Ho3nasamenvnas oeameibHoOCMb:
* WCIIOJB30BAHME JUISl MO3HAHUS OKPYXKAIOLIEr0 MHpa Pa3IMYHBIX €CTECTBEHHOHAYYHBIX METOJIOB:
Ha0II0/IeHNE, U3MEpPEHNe, IKCIIEPUMEHT, MOICIIUPOBAHUE;
* ¢dopMHpOBaHME YMEHHMM pa3nuuaTh (QakKThl, TUMOTE3bl, MPUYUHBI, CICACTBHUS, OKA3aTEIbCTBA,
3aKOHBI, TEOPUH;
* OBJIQJICHUE aJICKBAaTHBIMU CIIOCOOAMHU PEIICHUSI TEOPETHUECKUX U SKCIIEPUMEHTANBHBIX 3a71a4;
* TpUOOpETEHHWE ONbITa BBIABMKEHUS THUIOTE3 i1 OOBSICHEHHS W3BECTHBIX (DAKTOB U
AKCIEPUMEHTAILHON TPOBEPKH BBIIBUTAEMbIX TUIIOTES.

Hugopmayuonno-KoMmMyHuKamuenas 0eamenbHoCmy:

* BJIQJICHHME MOHOJOTMYECKOW M JAMAJOTMYeCKON pPEyblo, Pa3BUTHE CIIOCOOHOCTM MOHHUMATh TOUYKY
3peHHs co0eceTHIKA U PU3HABATh IPaBO HA MHOE MHEHHE;

* UCIIOJIb30BAHUE Ul PELICHUS [103HABATEIbHBIX U KOMMYHUKATUBHBIX 3a7a4 pa3JIMYHbIX KCTOYHUKOB
nH(pOpMaLIUY, B TOM YHCIIE U C KPUTUUECKON OLIEHKOH.

Pegpnexcuenan oeamenvnocmos:

* BJIQJICHHE HABBIKAMHM KOHTPOJIS U OLEHKH CBOEH JEeATEIbHOCTH, YMEHUEM MPEABUAETH BO3MOKHBIE
pe3yJbTaThl CBOMX JICHCTBHUIA;

e opraHuzanus y4eOHOW JEesATENbHOCTH: TIOCTaHOBKAa IIeNM, IUIAHUPOBAaHUE, OIpEAeTICHHEe
ONTUMAJILHOTO COOTHOIIEHUS 1I€JIU U CPECTB.

B pe3yabrare wusydyeHuss y4deOHOro mnpeamera «®u3uka» Ha YpPOBHe CpeaHero oo0mero
o0pa3zoBaHust



Boinycknuk na yenyoneHHom ypoene Hayuumcsa:

— OOBSCHATH W aHAJIM3UPOBATh POJb W MeCTO (U3MKA B (OPMHPOBAHWU COBPEMEHHON HAy4YHOU
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJOTHH, B MPAKTUYECKOW AESITETHLHOCTU
JIFOJIEH;

— XapaKTepHU30BaTh B3aMMOCBS3b MEKTY (PU3UKOH U IPYTUMH €CTECTBEHHBIMU HAyKaMHU;

— XapaKTepu30BaTh CHUCTEMHYIO CBSI3b MEX]Y OCHOBOMNOJAralollMMU HAYYHBIMH TOHSTHSIMHU:
MIPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), IBIKCHUE, IMITYJIbC, CUJIA, SHEPTHS;

— IOHUMATh U OOBSACHATH LEIOCTHOCTh (DU3UUECKOI TEOPHH, pa3Iu4aTh IPAHULIBI €€ MPUMEHUMOCTH U
MECTO B PSIIY APYTUX PU3NIECKUX TCOPUI;

— BJaJeTh IpPHUEMaMU I[IOCTPOCHMSI TEOPETUYECKUX [I0KA3aTelIbCTB, a TaKKe MPOrHO3UPOBAHUS
ocoOeHHOCTeH mpoTeKkaHUus (UIUUYECKUX SBICHHH M TPOLECCOB HAa OCHOBE IOJTYYEHHBIX
TEOPETUUYECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

— CAMOCTOSITETILHO IJIAHUPOBATH M MMPOBOIUTH PU3NICCKUE IKCTICPUMEHTHI;

— pemath MpakTUKO-OPHUEHTUPOBAHHBIE KAU€CTBEHHbIE W pacyeTHbIE (PU3WYECKUE 3a/1ayll C OMOpOU
KaK Ha W3BECTHBIC (pr3MUecKHe 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH, TaK M Ha CHEIHATH3HPOBAHHYIO
HAyYHO-HCCIIEI0BATENIbCKYIO JTUTEPATypy. TEKCThI C U30BITOUHON HHPOPMAIIHEI;

— OOBSICHSTH TPAHUIBI IPUMCHCHHS U3YYSCHHBIX (U3MUSCKUX MOJIENICH MPHU PEHICHUH (PU3NICCKUX U
MEXIMPEIMETHBIX 3a/1ad, B 3aBUCUMOCTH OT IIOCTaBJICHHOW 3aJaud CaMOCTOSITENIbHO BBIOMPATH
HEOO0XOAUMYIO IS pelIeHHs (PU3NIECKYIO MOJET;

— OOBSICHATH YCJIOBUS MIPUMEHEHUS (PU3MUECKUX MOJIENeH MPpH perieHnH (GU3MUeCcKUX 3a7a4, HaXOJAUTh
aJIeKBaTHYIO TIPEIJIOKECHHOHN 3ajade (PU3MUECKyI0 MOJelNb, pas3pemarsh NpolieMy Kak Ha OCHOBE
UMEIOIIUXCS 3HAHUM, TaK ¥ TPU IIOMOIIY METOIOB OLEHKH;

— BBIJIBUTATh THIIOTE3bl HA OCHOBE 3HAHWS OCHOBOIOJATAMIINX (PH3UYECKHX 3aKOHOMEPHOCTEH H
3aKOHOB;

— CaMOCTOSITEIIbHO KOHCTPYHPOBATh 3KCICPUMEHTAIBHBIC YCTAHOBKU JUUISI TIPOBEPKH BBIIBHHYTBIX
TUIIOTE3;

— OOBSICHITH TPHHIUIEI PAOOTHl M XapaKTePUCTHKU HM3YUCHHBIX MAIIWH, TPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB;

— XapaKTepH30BaTh TJIOOATBHBIE MPOOJIEMBI, CTOAIINE MEpea YeIOBEYECTBOM: DJHEPreTUYECKHE,
CBIPBEBBIE, IKOJIOTUYECKUE, U POIb (DU3UKH B PEIICHUH STUX MPOOIIEeM.

BrinyckHUK HA yriy0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYHThCS:

— MNPOBEPATH OKCHCPUMCHTAJIIBHBIMHU H TCOPECTUUCCKMMU CPCACTBAMU BBIABUHYTBIC T'HIIOTE3bI,
dbopMynupys 1enb U 3a7aud HCCIEIOBaHUS, HA OCHOBE 3HAHHS OCHOBOMOJAraromux (pusnueckux
3aKOHOMEPHOCTEHN U 3aKOHOB;

— OMHCHIBATh, 00padaThIBATh M aHAM3UPOBATH MOJTYYCHHYIO B pe3yJIbTaTe MPOBEACHHBIX (PU3UUECKUX
AKCIIEPUMEHTOB HH(POPMAIIHIO, OTIPEIEISITH €€ TOCTOBEPHOCTD;

— TIOHMMAaTh U OOBSICHATH CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIONATAIONIMMH HAYYHBIMHU TOHSATHSMU:
MIPOCTPAHCTBO, BpeMsi, MaTepHs (BEIIECTBO, MOJIE), UMITYIIbC, IBI)KCHHE, CHJIA, YHEPTHUS,

— pemarh 3KCHEPUMEHTAIbHbIC, KAUECTBEHHbIE W KOJIMYECTBEHHBIC 3aJa4d OJIMMIIHNAJIHOTO YpPOBHS
CJIOKHOCTHU, MCIIOJIb3Yys (1)H3PI‘I€CKI/I€ 3aKOHBI, a4 TaKXE YpPaBHCHHA W CHCTCMBbI, CBA3BIBAIOIIUC
(bu3nUYeCKre BETMYNHBI.

Oo01mey4eOHbIe YMEHUSI, HABBIKU M CIIOCOOBI 1eATeJIbHOCTH

[IpumepHass mporpamMma TmpeaycMaTpuBaeT (OPMUPOBAHHE Y IIKOJIHHUKOB OOIIEy4eOHBIX
YMeHI/II\/'I 1 HaBBIKOB, YHHUBCPCAJIbHBIX croco00B ACATCIIPHOCTH U KJIIFOYCBBIX KOMHeTeHHHﬁ. B »toMm
HAmpaBlIEHUU TPHOPUTETAaMU JUIS IIKOJIBHOTO Kypca (U3MKM Ha JTaleé OCHOBHOTO OOIIEro
00pa3oBaHMs SBISIOTCS:

lloznasamenvrasn oeamenbHoCmMb:
® JCIOJIb30BaHUE JUIsl MO3HAHMS OKPYXKAIOIIETO MHUpA Pa3IUYHBIX €CTECTBEHHOHAYYHBIX
METOJIOB: HaOJI0IeHIE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE;
e (QopmupoBanue yMmeHHH paznuyarh (aAKThl, TUIOTE3bl, MPUYHUHBI, CIEICTBUS,
JI0Ka3aTelIbCTBa, 3aKOHBI, TEOPHH;
® OBJAJICHUE aJIEKBATHBIMHU CIIOCOOAMU PEIICHHUS TEOPETUYECKUX U IKCTIEPUMEHTAIBHBIX
3azady;



® [IpUOOpETEHUE OIbITAa BBIIBUKEHUS TUIOTE3 U OOBSCHEHUS M3BECTHBIX (DAKTOB U

9KCIIEPUMEHTAILHON ITPOBEPKU BBIIBUTAE€MBIX THIIOTES.
Hngopmayuonno-KomMmyHuKamueHas 0esimeibHOCMb:

e BJaJICHHE MOHOJOTHYECKOW M JHAJOTHUECKON peublo, pa3BUTHE CITIOCOOHOCTH MOHUMATh
TOUKY 3peHHs coOeceIHuKa U IPU3HaBaTh IPaBO Ha HHOE MHEHHUE;

® CIIOJIB30BAHME Ul PELICHUs [TO3HABATEIbHBIX U KOMMYHMKAaTUBHBIX 3aJa4 Pa3jIMYHBIX
UCTOYHHUKOB HH(POPMALIUH.

Pegrexcuenas oesmenvrocmon:

e BJIAJICHUC HABBIKAMH KOHTPOJS U OLICHKH CBOEH JEATEIBHOCTH, YMEHUEM IPEIBUICTD
BO3MOXHBIE DE3YyJIbTaThl CBOMX JCHCTBUI: OpraHm3anusi y4deOHOW [esATeNbHOCTH:
IIOCTAaHOBKA LIE€JH, IUIAHUPOBAHUE, ONPEACICHUE ONTHMAIbHOIO COOTHOIUCHUS LEIU U
CPEICTB.

JIMYHOCTHBIE, MeTANIPpeAMETHbIE U MPeAMeTHbIE Pe3yJbTAThl 0CBOEHHSI Y4eOHOI0 npeaMeTa
«Puznka»

JINYHOCTHBEIMH pe3yJabTaraMH H3ydeHHs npeamera «Du3uKa» SABIAIOTCS  CIEAYIOLUE
YMCHHS:

Oco3HaBaTh CANUHCTBO U LCIIOCTHOCTh OKPYXKAKOLMICTIO MUPA, BO3BMOKHOCTHU €TI0 ITIO3HABAECMOCTU
1 O0OBSICHUMOCTH Ha OCHOBE JOCTYDKCHHI HAayKH. IToctennenHo BBICTpanBaTh COOCTBEHHOC OEJI0CTHOC
MHUPOBO33PCHHUC!

- BI)Ipa6aTBIBaTI) CBOM COOCTBCHHBIC OTBETHI Ha OCHOBHBIC >KU3HCHHEIC BOIIPOCHI, KOTOPLIC
CTaBUT JINYHBIH KU3HECHHBIN OIIBIT,

- YYHUTHCS IPU3HABATh IPOTUBOPEYMBOCTb M HE3aBEPIIEHHOCTb CBOMX B3IVIAJOB Ha MWD,
BO3MOKHOCTb UX U3MEHEHHS.

YuuThCs HCHOIL30BaTh CBOH B3IJIAAbl Ha MHUDP OJId 00BACHECHUS PA3INYIHBIX CHTyaHHﬁ,
peuieHrd BO3ZHUKAOIIUX HpO6J’I€M " U3BJICYCHHUS ) KU3HCHHBIX YPOKOB.

Oco3HaBaThb CBOM MHTEPECHl, HaXOIUTh M H3y4aTh B Y4eOHHMKaX MO Pa3HbIM IMpeAMeTaMm
MaTtepuan (M3 MaKCMMyMa), MMEIOIIMH OTHOLIEHHE K CBOMM MHTepecaM. Mcmoiab30BaTh CBOM
MHTEpECHl sl BbIOOpa MHIMBUIYyalbHOW 00pa30BaTENbHOM TPAEKTOPHHM, MOTEHLIMAIbHOW Oyayien
npodeccun 1 COOTBETCTBYIOIIETO MPOPHUILHOTO 00pa30BaHUsL.

[TproGperaTh ONBIT y4acTus B Aefax, IPUHOCAIINX MOJIb3Y JIFOISM.

OrneHMBaTh JKU3HEHHbBIE CUTYallUH C TOYKH 3pEHUs] Oe30MacHOro oopasa KU3HU U COXPaHEHUS
3/10pOBbs. YUHUThCA BBIOMpATh CTUJIb MOBEJEHUS, MPUBBIUYKH, oOecreunBarone 0e30mnacHslii 00pa3
KHM3HHU U COXpAHEHHE CBOETO 310POBBS, a TAK)XKe OJIM3KUX JIIOJEH U OKPYKAIOIIUX.

OneHnBaTh 3KOJIOTMYECKHN PUCK B3aMMOOTHOILIEHUN 4YesnoBeka M npuponbl. dopmupoBaTh
JKOJIOTUYECKOE MBIIUICHUE: YMEHHUE OLICHMBATh CBOIO JEATEIIBHOCTb U IOCTYIKH IPYTUX JIIOAEH C
TOYKH 3PEHHUSI COXPAHEHHS OKPYXKAIOIIEH CPEJIbI.

CpencTBoM pa3BUTHS JTUYHOCTHBIX PE3YIbTATOB CIYKUT YUeOHBINM MaTepHall U, MPEX]IE BCETO,
MPOYKTHBHBIC 3aaHus YaeOHNKa, HalleICHHbBIE Ha 1-f0, 3-F0 U 4-10 JINHUU Pa3BUTHS:

- (I)OpMI/IpOBaHI/IC OCHOB HAYYHOT'O MUPOBO33pCHUA U (bI/IBI/I‘-ICCKOl"O MBIIJICHUSA
- BOCITMTaAaHHUEC y6e)I(JleHHOCTI/I B BO3MOXHOCTH JUAJICKTUYCCKOI'O ITO3HAHUA ITPHUPOABI;
- Pa3BUTUC NHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEHA.

MeTanpeaMeTHBIMH pe3yibTaTaMH H3ydeHHs] Kypca «Dusukm» siBisiercs (GopMupoBaHUE
YHHUBEpCAIbHBIX yueOHbIX AericTBuil (YVY /).

Pezynamuenvie YY/|

CamocrosTenbHO 0OOHApYKUBaTh U (HOPMYIHPOBATH MPOOJIEMY B KJIACCHOM M WHAWBUYAIbHOM
y4eOHOU JeATEeTLHOCTH.

BoiiBurate BepcuM pemieHus IpoOJeMbl, OCO3HAaBaTh KOHEUHBIA pe3yibTaT, BBIOUpATh U3
MIPEAJIOKEHHBIX CPEACTB U UCKATh CAMOCTOSATENIBHO CPENCTBA TOCTUKEHUS LENH.



CoctaBnsaTh (MHAMBUAYAIBHO WIN B TPYIIIE) IUIAH PEHICHUS POOIEMBI.

Paboras mo mpemioxkeHHOMY U (MJIM) CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHy, MCIOJIb30BAaTh
Hapsily C OCHOBHBIMH CPEACTBAMH U JIOMOJHUTENBHBIC: CIpPaBOYHAs JIMTEpaTypa, (U3HUECKUE
puOOPHI, KOMITBIOTEP.

[TnanupoBaTh CBOIO MHIMBUAYAIHHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTaTh 110 caMOCTOATEILHO COCTAaBJICHHOMY IlJIaHY, CBEPAACH C HUM U LECJIBIO ACATCIbHOCTH,
HCIIpaBJIAAd OH_II/I6KI/I, HCIIOJIB3YA CaMOCTOATCIBHO HOI[O6paHHBIe cpeacrTna.

CaMOCTOSTENLHO OCO3HaBaTh IIPUYUHBI CBOCTO YCII€Xa WM HEYCII€Xa WU HaXOIWUTb CIIOCOOBI
BbIXOJa U3 CUTyalluUu HCYCIICXaA.

YMeTh OIleHWBAaTh CTENEHb YCHEIIHOCTH CBOCW HWHIMBHIYAJIbHOW 00pa3oBaTeIbHOM
NEATEIILHOCTH.

I[aBaTL OLCHKY CBOUM JIMYHOCTHBIM Ka4€CTBAM H YCPTaM XapaKTepa (((KaKOB SI»), OIIPCACIIATh
HaITpaBJICHHUA CBOCTO Pa3BUTHUSA («KaKI/IM A X041y €CTaTb», «4TO MHE JIJId 3TOIO HAA0 CHGJI&TI:))).

CpeactBoM GOpMUPOBAHUS PETYIATUBHBIX YVY][ CIyXHT COONIOACHHE TEXHOJIOTHH
MpoOJIEMHOTO JMajiora Ha JTale HW3YYCHHsS HOBOTO Marepuajia W TEXHOJIOTHSI OIICHUBAHUS
00pa30BaTeNbHBIX JOCTHKEHUHN (Y4eOHBIX yCIIEXOB).

Hoznaeamenvnwvie YY/[:

AHanu3upoBath, CpPaBHUBATh, KIacCU(DUIUPOBATh U 00001aTh U3yyeHHbIE MOHATUSA. CTPOUTH
JOTMYHOE  PACCYKICHHE, BKIIOYAIOIIEE  YCTAHOBJICHHWE  IPUYMHHO-CICICTBEHHBIX  CBS3Eil.
[lpeacraBnsaTe MHGOPMANMIO B BHJEC KOHCIIEKTOB, TaOmuIl, cxeMm, rpadukos. [IpeoOpazoBbiBaTh
nHGOpPMALMIO M3 OJHOTO BUAA B JAPYrod W BeIOMpaTh ymoOHyI st ce0s dopmy Quxcanumu u
npeACTaBiIeHNs HHOOPMALIUH.

Hcrnonb3oBaTh pas3nuyHbie BUABI UYTEHUs (M3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIHHOE,
MTOMCKOBOE), MPUEMBI CITYIIAHHUS.

CaMmomy co3/aBaTh MCTOYHMKM HH(OpPMAllMM pa3HOTO TUIIA WU [ Pa3HbIX ayAUTOPHUH,
coOmoaTh mpaBwia HWH(GOPMAIMOHHOM O€30MacHOCTH. YMETh HCIOJIb30BaTh KOMIIBIOTEPHbBIE U
KOMMYHMKAI[MOHHbIE TEXHOJOTUM KaK MHCTPYMEHT ISl IOCTHKEHHUS CBOMX Lieleid. YMETh BBIOMpATh
aJICKBAaTHBIE 3aJ1aye IIPOrpaMMHO-AIIIAPATHBIE CPEJICTBA U CEPBUCHI.

CpenctBoM (opMUpOBaHHUS TO3HABATENbHBIX Y Y /[ CHYKUT ydeOHBI MaTepual U TPEXKIe
BCEro MPOJYKTUBHBIC 3aJaHNs YydeOHUKA, HAIleIeHHbIe Ha 2, 3, 5 TUHUU Pa3BUTHS:

- MNPOCKTUPOBAHUEC H IIPOBCIACHUC Ha6J'IIOI[€HI/I$I MPpHUPOAHBIX SIBIICHUI C HCHOJIb30BaHUEM
HCO6XO,[[I/IMBIX HU3MCPUTCIIbHBIX l'[pI/I60p0B;
- BOCITMTaHHUEC y6e)I(JIéHHOCTI/I B BO3MOXHOCTH JUAJICKTUYCCKOI'O ITO3HAHUA ITPHUPOABI;

- NPUMEHEHHE TOJYYEHHBIX 3HAHUM W YMEHHMM JUIA pELICHHS NPaKTUYECKUX 3a1ay
MMOBCEIHEBHOM KU3HH.

Ilpeomemnovie YY/I:

[Ipu oOyueHuum Qusuke, [OEATENBHOCTh, CBA3aHHAas C MPOBEIECHUEM (PUIUYECKOTO
HKCIEPUMEHTA, OKa3bIBAETCS KOMIUIEKCHOM, BKIIOYaOmell B ce0sl IMIaHUpOBaHME, MOJETUPOBAHHE,
BBIJIBIDKEHUE THUIIOTE3, HAONIOJCHHWE, MOA00p TPHOOPOB M TOCTPOEHHE YCTAaHOBOK, H3MEpPEHHUE,
npeJcTaBiIeHue U 0000IIeHNe pe3yabTaToB. [t 3To 1enu NpuMeHseTcs SKCIIepUMEHTATbHBIN METO/
MO3HAHUS PU3NYECKUX SIBJICHUH.

IIpu noaroroBke ywammxes 11  xmacca k cmaue EI'D  wucnons3yem  penieHue
AKCICPUMEHTAIBHBIX 3a[a4, KOTOPHIC TO3BOJISIOT OXBAaTHTh IOBTOPEHUE OOJBIIOTO KOJIHYECTBA
yuebHoro Matepuaina. [Ipumep 3amaHus: 3aKpenuTe >keio0 B MITaTHBE U YCTAHOBUTE HAKJIOH JKeyio0a
TaKUM, 4TOOBI IIAPUK MPOXOAWT BCIO JUITMHY Keino0a. Mcnonb3ys MMeromue 3HaHus, ONpeaenuTe: a)
YCKOpEHHUe MIapuka; 0) CKOpPOCTh IIapHKa B KOHIIE JKelnoba. YKaxuTe, Kak MEHSETCsS CIIeAYIOIIHe
BEJIMYMHBI TIPU JIBUKCHUU IIApUKa BBEPX T10 JKEI00Y a) CKOPOCTh; 0) YCKOPEHHE; B) MOTCHIIMAIbHAS
SHEPIus; T) UMIIYJIbC; /) KUHETHYecKas JHEpPrus €) MOoJHas MEXaHUYecKas SHEpPrusi B peabHBIX



YCIOBHAX (C YUETOM TPEHHsI); K) TOJHAs MEXaHMUYECKasi SHEPTHsl B UACAIbHBIX YCIOBUX (0e3 ydera
TpEHU).

Pemenne sKcrepuMEHTANBHBIX 3a/ad, (OPMHUPYET yMEHHE IPOBOAUTH HAONIONCHHUS U
OIMCHIBATh MX, 33[aBaTh BOIPOCHI M HAXOAWUTH OTBETHl HA HUX ONIBITHBIM IIyTEM, T.€. IJIAHUPOBATh
IIPOBEJICHUE IPOCTEHIINX ONBITOB, NPOBOJUTH IpPSIMblE M3MEPEHUs IpPU MOMOIIM Hauboyiee 4acTo
UCIOJIb3yeMBbIX ITPUOOPOB, MPEACTABIATh PE3yJbTaThl U3MEPEHUN B BUJE TaOJIMIL, J1e1aTh BbIBOJbI Ha
OCHOBE HAOJIOACHUH, HAXOAUTH MPOCTEHIINE 3aKOHOMEPHOCTH B MPOTEKAHHUH SBJICHUN M OCO3HAHUI
UCIOJIb30BaTh UX B MOBCEJHEBHOM *KM3HH, COOJIOAAs pa3yMHbIe NpaBWila TEXHUKH O€30MaCHOCTH U
NPUOIM3UTENBHO TPOTHO3UPYSI TOCIIEICTBUS HETIPABUIIBHBIX JICHCTBUI.

Beinonnenue 51abopaTopHbIX paboOT (U3UYECKOTr0 MPAKTUKyMa [OJDKHO OBbITh CBSI3aHO C
OpraHu3alMe CaMOCTOSATEIBbHONM U TBOPYECKOW JEATEIBHOCTH YydYalluXcs. BO3MOMKHBIA BapuaHT
WHAMBUyAJIN3aluud pabOThl — 3TO NOAOOpP HECTAHAAPTHHIX 3aJaHUN TBOPYECKOTO XapakTepa,
HampuMep, MOCTaHOBKa HOBOHM JabopaTopHOil paboThl. XOTS YYEHHK M BBIIOIHSET TE XKE Camble
NeUCTBUSL U OIEpalMd, KaKUe IOTOM BBIIOJHAT OCTAJbHBIC yYalllMecs, HO XapakTep ero paboThl
CYLIECTBEHHO MEHSETCS, T.K. BCE 3TO OH JENaeT IEPBBIM, a pPe3yJbTaT HEU3BECTEH HHU €My, HHU
yUUTEIo. 3Jech, MO CYIIECTBY, IpoBepsieTcs He (U3NYECKMH 3aKOH, a CIIOCOOHOCTh YYEHHUKa K
MOCTAHOBKE M BBIMIOJHEHUIO (PH3HUECKOTO0 dKcrepuMeHTa. [IpoBess ceprio He0OOXOMMBIX H3MEPEHUN
U BBIYMCIICHUM, YYEHUK OLIEHUBAET IMOTPEIIHOCTH M3MEPEHHH M, €CIM OHU HEAOIYCTUMO BEIUKH,
HaXOJUT OCHOBHbIE UICTOYHHUKH OLUIMOOK U MPOOYET UX YCTPAHUTb.

JpyruM ydamuMcs MOXHO MPEIJIOKUTh WHIMBUIYyajbHBIE 3alaHUs MCCIEN0BATEIbCKOTO
XapakrTepa, re OHHU IIOJIy4arOT BO3MOYKHOCTb OTKPBITh HOBBIE, HEM3BECTHBIC 3aKOHOMEPHOCTH WU
naxe cnenatb u3zoOpereHue. CaMOCTOSITEIbHOE OTKPBITHE H3BECTHOrO B (DU3MKE 3aKOHA WIN
«zobperenue»  cmocoba  M3MepeHHs — (QU3MYECKOH  BEIMYMHBI  SIBISCTCS  OOBEKTHUBHBIM
JI0Ka3aTeIbCTBOM CHOCOOHOCTM K CaMOCTOATENIbHOMY TBOpPYECTBY, IIO3BOJSIET IpHOOpecTH
YBEPEHHOCTb B CBOMX CHJIaX U CIIOCOOHOCTSIX.

B mnponecce I/ICCJ'ICI[OBaHI/Iﬁ n O606H.I€HI/I${ MOJIYYCHHBIX PEC3YJIbTATOB INKOJBbHUKH ITOJIKHBI
HAaY4YUTBCA YCTaHABJIMBATDH (1)yHKIII/IOHaJ'IBHyIO CBsA3b U B3aMMO3aBUCHUMOCTD 5[BJ'I€HHI71; MOACIINPOBATH
SABJICHUS, BBIJIBUTATh T'UIIOTE3bI, SKCIICPUMCHTAJIBHO MPOBEPATh UX U UHTCPHPCTUPOBATH IMOJIYYCHHBIC
PE3YIbTATHI;, U3y4YaTh (1)I/I3I/I‘-ICCKI/IG 3aKOHBI U TCOPUHU, I'PAHULIBI UX TIPUMCHUMOCTH.

Kommynuxamuenvie YY/I:

OrcranBasi CBOIO TOYKY 3PEHHMs, NPUBOAUTH apryMEHThI, MOATBEpxkAass ux ¢akramu. B
JMCKYCCUM yMETh BBIIBUHYTh KOHTPAapryMeHTHI, Iepedpa3upoBaTb CBOK MbICIb (BJIajJ€HUE
MEXaHU3MOM SKBHUBAJIECHTHBIX 3aM€H). YUHUTbCSI KPUTUYHO OTHOCUTHCS K CBOEMY MHEHHUIO, YMETh
MIPU3HABATH OIIMOOYHOCTh CBOEr0 MHEHHs (€CIM OHO TaKOBO) M KOPPEKTUpPOBaTh ero. PazmuuaTh B
MMCbMEHHOW M YCTHOW peud MHEHue (TOYKy 3peHHsl), JoKa3aTeslbCcTBa (apryMEHThI, (aKThl),
TUIOTE3bI, AKCUOMBI, TEOPUU. YMETh B3IVISIHYTh Ha CUTYAal[MI0 C MHOM MO3ULIMU U JOTOBAPUBATBECS C
JIFOJIbMU UHBIX TTO3ULIUH.

CpenctBoM (opMupoBaHUS KOMMYHUKATUBHBIX Y VY| CIyXHUT COONMIOJIEHUE TEXHOJIOTHH
npoOseMHOTO uajnora (MOOYKIAIOMUKA W TIOABOSIINN TUAJIOT) W OpraHu3aIus padoThl B MasbIX
rpymmax, a Takyke UCTIOIb30BaHUE HA YPOKAX dJIEMEHTOB TEXHOJIOTHH MTPOTYKTUBHOTO YTCHHUSL.

Conep:kanue y4eOHOIro MaTepuaa
OCHOBBI 2/1eKTPOAUHAMHUKH (IIPOOJIZKEeHHE), 37 YacoB

DNEeKTPUYECKUI TOK B METAJIJIaX, SJIEKTPOJIUTAX, ra3ax U BakyyMme. 3aKoH dJekTponu3a. [1na3zma.
[TonynpoBoauuku. COOCTBEHHAS U TPUMECHAsI TPOBOAMMOCTH TOTYITPOBOIHHKOB.
[TonynpoBogHUKOBBIN 1roA. [1oaynpoBOAHHUKOBEIE TPUOOPHI.

Nunykuus marautHoro nostst. [IpuHnun cynepno3uiuu MariuTHeIX nosieit. Cuna Amnepa. Cuna
Jlopenia. DnekTponsmepurtenbHbie TPHOOPHl. MarHUTHBIE CBOWCTBA BEIIIECTBA.

MarsuTHbIN NOTOK. 3aKOH 3JIeKTpoMarHuTHOM nnaykuuu dapanes. BuxpeBoe anekrpuueckoe mnosie.
[IpaBuno Jlenna. Camonnaykuus. MTHIyKTUBHOCTh. DHEPTHUsl MArHUTHOTO MOJIS.

Jlemoncmpayuu

MarautHoe B3aUMOJIEHICTBHE TOKOB.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.



MaruuTHbI€ CBOMCTBA BEILLECTBA.
MaruuTHas 3anuch 3ByKa.
3aBucumocts J/1C MHAYKIMK OT CKOPOCTU U3MEHEHUSI MarHUTHOT'O ITOTOKA.
3aBucumocts I/1C caMOMHIYKIIUN OT CKOPOCTH U3MEHEHHMSI CUJIbl TOKA U MHYKTUBHOCTHU
MIPOBOJIHUKA.
Jlabopamopuvie pabomol
1.Habmronenust 1eiicTBUSI MarHUTHOTO TOJISl HA TOK
2.M3yueHus SIBIICHUS 3JEKTPOMATHUTHON MHIYKIIMU
Kouse6anus u BosiHbI, 38 yacoB

Konebarenbubiii  koHTyp.  CBOOOAHBIE  SJEKTPOMarHuTHble  KojieOaHus.  BoIHYXIeHHBIE
JNEKTpOMArHuTHBIC KojeOanus. IlepemeHHbIii TOK. [leiicTByromue 3HA4YeHHWS CHIIBI TOKa U
HanpspkeHusa. KoHaeHcaTop M KaTylmika B LIENM [EPEMEHHOrO0 TOKA. AKTHUBHOE COIPOTHBIICHHE.
Onektpuueckuid  pe3oHanc. Tpanchopmarop. IlpomsBoacTBo, mepenada © — MOTpedlieHUE
ANEKTPUYECKON SHEPTUU.

OnekTpoMaruutHoe moje. BuxpeBoe snexTpuueckoe mnojie. CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH. [IpUHIINIIBI paInOCBA3U U TEIEBUACHMUS.

Jlemoncmpayuu

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcmuorpaMma epeMeHHOr o ToKa.

KoHnneHcarop B ienu nepeMeHHOro ToKa.

Karymka B nenu nepeMeHHoro Toka.

Pe3onanc B mocnenoBaTebHON LIETIH IEPEMEHHOTO TOKA.

CnosxeHue rapMOHUYECKUX KOJIeOaHuH.

['eneparop nepeMeHHOro TOKA.

Tpancdopmatop.

W3nydyenue u npuem 31eKTPOMarHUTHBIX BOJIH.

Jlabopamopuvie pabomol

1.0Onpenenenune Macchl rpy3a pH MOMOIIU IPY>KMHHOTO MasiTHUKA

2.0mnpeneneHue yCKOpEHHUs CBOOOHOTO MaJIeHUs! IPU TOMOIIIY MasiTHUKA

3. Onpenenenue yucia BUTKOB TpaHchopMmaTopa

4. COopka npocTenIero paguornpueMHuKa

OnTuka, 38 yacos

Cer kak snexkTpoMarHuTHas BosiHa. Ckopocth cBera. MHTepdepenuus cera. KorepeHTHOCTH.
Hudpakius ceera. [AudpakumonHas pemerka. [lonspusanus cBeta. 3aKOHBl OTpPaXKEHUS U
npenoMiieHus cBera. [lomHoe BHyTpeHHee oTpaxkeHue. Jlucnepcus cBerta. PasnuyHble BUBI
AJIEKTPOMAarHUTHBIX U3Iy4EHH, UX CBOMCTBA U IIPAKTHYECKHE TpUMEHEHMsI. DopMya TOHKOM JINH3HI.
OnTrueckue nmpubopsl. Paspematomniast ciocOOHOCTh ONTHUECKUX PUOOPOB.

Iloctynarel cnenManbHOM TEOPUM OTHOCUTENIBHOCTH OHHIUTENHHA. I[IpocTpaHcTBO M Bpems B
CHEIUaIbHOM TeopuHu OTHOCUTENbHOCTH. [lomHas »Heprus. OHeprus mNokos. PensTuBncTcKuit
umnynbe. CBS3b MOTHON YHEPTUU C UMIYJIBCOM U Maccoil Tena. JleeKT Macchl U SHEPTHUsl CBSI3H.
JdemMoHcTpauuu

OTtpaxkeHre U MPENTOMIIEHNE JIEKTPOMATHUTHBIX BOJIH.

WNuTtepdepennus u nudpakuus 3IeKTPOMarHuTHBIX BOJIH.

[Tonspuzanus 31€KTPOMarHUTHBIX BOJIH.

Monynauus U AeTeKTUPOBAHNE BHICOKOYACTOTHBIX AJIEKTPOMArHUTHBIX KOJIEOaHHH.

JIeTEeKTOPHBIN pauOIIPUEMHUK.

WnTepdepennus certa.

Hudpaxius ceera.

ITosiHOE BHYTpEHHEE OTPaKEHHE CBETA.

ITony4yenue crekTpa ¢ IOMOIIBIO IPU3MBL.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIICTKH.

ITonspusanus ceera.

Cnekrpockor.

doroanmnapar.

[IpoeknmonHbIi anmapar.



Muxkpockor.

Jlyna

Teneckon

Jlabopamopnusie pabomot

1. I3mepenue nokasaresst peJoMIICHHS CTEKIIa.

2. OnpeneneHne ONTHYECKON CHIIBI U (DOKYCHOTO PACCTOSIHUS COOMPAIOILIEH JIMH3BI.
3. Onpenenenne (POKYCHOTO PACCTOSTHUS PaCCEUBAIOIICH JTMH3BI

4. I3amepeHue JJIMHbI CBETOBOM BOJIHBI.
KBanToBas ¢usuka, 31 yac

I'mnore3a M. Ilnanka o kBanTax. ®oroaddext. OnbiTel A.I'. CroneToBa. YpaBHeHHne A. DUHIITEeIHA
s porodrddexra. @oron. Onbrtel [1.H. Jlebenera u C.1. Basunosa.

[Inanerapnas monens aroma. KBanroBsie nocrynatel bopa u nuneituarsie cnektpsel. ['unoresa ae
Bpoiins 0 BOMHOBBIX cBOMCTBaxX yactull. Judpakuus 31eKTpoHOB. COOTHOIIEHUE HEONpeAeIeHHOCTEN
I'eiizenbepra. CrioHTaHHOE U BBIHYKICHHOE U3Ty4ueHue cBera. Jlasepsl.

Monenu cTpoeHus aTOMHOTO sipa. SnepHble cuibl. HykioHnHast Moens siapa. DHeprus CBA3M spa.
SAnepuble cnekTpsl. SAaepubie peakuuu. Llennas peakuus neneHus saaep. SaepHas sHepreTuka.
Tepmosinepusiii cunte3. PagnoaktuBHOCTh. Jlo3umeTpusi. 3aKOH paAroaKTUBHOIO pachaja.
CrartucTruecKkuil XapakTep IpoLecCOB B MUKPOMUPE. DJIEMEHTAapHbIE YacTUllbl. DyH1aMEHTAJIbHbIE
B3alMOJICHCTBUS. 3aKOHBI COXPAHEHUS B MUKPOMHUPE.

Jlemoncmpayuu

doTtodddexr.

JInHenyaTele CIEKTPbI U3IIYyYEHHUS.

Jlazep.

CueTynK HOHU3HUPYIOLIUX YACTHUII.

Kamepa Bunbcona.

dororpaduu TPEKOB 3apsHKEHHBIX YaCTHII.

Jlabopamopuvie pabomol

1. HabGmroneHue CIjIonHOTO U TMHEHYaTOro CIIEKTPOB

2. I3mepenue paguanmoHHOTo GoHa

Crtpoenue Bcesiennoii, 7 yacos

Conneuynas cucremMa. 3Be3lbl M HUCTOYHMKM HX dSHeprud. COBpEMEHHbIE MPEICTaBICHUS O
npoucxoxaeHun u  odpomouuu  ConmHuma wu 3Be3n. Hama Tamaktuka. Jlpyrume ramakTHKH.
[IpoctpancTBeHHble MacmTabbl Habmomaemol BceenenHoil. [IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS
OOBSICHEHUS! TPUPOABl KOCMHYECKMX 00BeKTOB. «KpacHoe cMelieHue» B CIEKTpax TajlaKTHK.
CoBpeMeHHBIE B3IIAbl HA CTPOCHHE U IBOJIONNIO BeeneHnHoil.
Hemoncmpayuu
1. ®ororpaduu ConHua ¢ MITHAMU U IPOTyOepaHIIaMU.
2. @otorpaduu 3BE3HBIX CKOIICHUN U ra30MbUIEBBIX TYMAHHOCTEH.
3. ®oTorpaduu rajakTHK.
Habnwoenusa
1. HabmoieHne coaHeuHbIX MSATEH.
2. O6HapyxeHue Bparienus ConHia.
3. HabmroieHus 3B€3/1HBIX CKOIUIEHHU, TYMAHHOCTEN U TaJlaKTUK.
4. KoMnbIOTEpHOE MOJICTHMPOBAHUE IBUKEHHUS HEOECHBIX TEJ.
3HayeHue PU3MKH I 00bACHEHUSI MUPA M Pa3BUTHS NPOM3BOAUTEIBHBIX CHJ 001IeCTBA, 2
yaca
IoBTOpeHue, 24 yaca



YyeOHo-TEMAaTHYECCKHI IJIAH

5 gacoB B Hezemo, Bcero - 170 4.

Koua-Bo
KosamnuecTBo
Tema KOHTPOJIbHBIX
4acoB
pador
1. OCHOBBI 2J1eKTPOAUHAMUKH (ITPOI0JKEHHE) 37 2
DNEeKTPUUECKUH TOK B Pa3JIMYHbIX CPElax 11 1
MarauTtHoe 1oJse Toka 11
DneKTpoOMarHuTHas UHAYKLUS 12 1
MarHuTHbIE CBOICTBA BEIIECTBA 3
2. Koseb6anusi u BOJIHBI 38 2
MexaHnuecKue KojaeOaHust 8
DnexTpuueckue KoneOaHus 9 1
[TpousBoacTBO, Iepenaya, paciupeaesneHne u 5
MCIOJIb30BaHUE DJIEKTPUIECKON YHEPTHH
MexaHn4ecKue BOJTHBI. 3BYK 8
DNEeKTPOMArHUTHBIE BOJHBI 8 1
3. OnTtuka 38 3
['eomeTpuyeckas onTuka 12 1
CBeToBbIE€ BOJIHbI 10 1
OCHOBBI TEOPHH OTHOCHTEIBHOCTH 6
W3nyueHus u CIeKTphl 3
CaetoBble KBaHTHI. JlelicTBUS cBETa 7 1
4. KBanroBas ¢pusuka 31 1
AtomHas ¢usnka. KBantoBas Teopus 7
dusnka aTOMHOTO sijipa 12 1
DneMeHTapHbIe YaCTUIIBI 5
5. | Ctpoenue Bcesiennoii 7
6. 3HauyeHne PU3UKHU 119 00bSICHEHUS] MUPA U 2
Pa3BUTHSA NPOU3BOAUTEIbHBIX CHJI 001IECTBA
7. IloBTOpEeHuUe 24 1
Bceero 170 9

Cucrema oneHuBaHUA
1. OueHka yCTHBIX OTBETOB YYALIMXCH.

Ounenka 5 cTaBuUTCS B TOM Ciyyae, €ClIM yYalluics MOKa3blBaeT BEpHOE MOHMMaHuEe (pU3NUecKon
CYLUIHOCTH pacCMaTpUBAEMBIX SBJICHUN M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUH, JaeT TOYHOE
OlpesiefieHUe W KCTOJKOBAaHHE OCHOBHBIX TOHSATUH M 3aKOHOB, TEOPHil, a TakKe MpaBUIbHOE
orpejeneHue (PU3MUECKUX BEIMYUH, UX €AMHHUI] M CHOCOOOB HM3MEpPEHMs; MPABHIBHO BBIMOJIHACT
YepTeKH, CXEMBbI U TpaQUKU; CTPOUT OTBET IO COOCTBEHHOMY IIJIaHY, COMPOBOXKIAET paccka3 HOBBIMU
IIpUMEpPaMH, YMEET IPUMEHATh 3HaHUS B HOBOW CUTYal[MH IIPH BHIIOJHEHUH NPAKTHUUECKUX 3a/laHUN;
MO’KET YCTaHABIIMBAThH CBS3b MEXKY U3y4aeMbIM U paHee N3YUEHHBIM MaTEpHUaJIOM MO KypCcy (HU3UKH,
a TaKKe ¢ MaTEpUaIOM YCBOEHHBIM IIPU U3YUYEHUH IPYTUX MPEIMETOB.

Ouenka 4 cTaBUTCS B TOM Ciy4ae, €Clid OTBET YUYEHUKA YJOBIETBOPSIET OCHOBHBIM TPEOOBAHUSAM K
OTBETY Ha OIIEHKY 5, HO 0€3 MCI0JIb30BaHUs COOCTBEHHOT'O TUIaHa, HOBBIX IPUMEPOB, 0€3 MPUMEHEHHS
3HaHUI B HOBOH cuTyalnu, 0€3 MCII0JIb30BaHMsI CBSI3€H ¢ paHee U3YyYEHHBIM MaTepUaIOM, YCBOEHHBIM
IpPU U3YYEHUHU JPYrUX MPEAMETOB; €CIHM YyJalluiicsl JOMYCTHI OJHY OMIMOKY MM He Ooiee IBYX
HE/I04ETOB U MOXKET UCIPABUTh UX CAMOCTOATENBHO MIIH ¢ HEOOJIBIION TOMOIIBIO YUUTEIS.

Ounenka 3 cTaBUTCS B TOM ClIydae, €CJIM YYAIIMKCS MPAaBHIIBHO MOHUMACT (PU3MUYECKYIO CYITHOCTb
paccMaTpUBaeMbIX SIBICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE€ HMEIOTCS OTAEIbHBbIE NPOOENbl B
YCBOGHHHM BONPOCOB Kypca (PU3MKH; HE NPEMSATCTBYET NallbHEHIIEMY YCBOCHHMIO IMPOIPAaMMHOIO




MaTepuaina, yMeeT MPUMEHSTh MMOJYICHHbBIC 3HAHUS TIPHU PEUICHUH TPOCTHIX 33]1a4 C UCIIOJIb30BaHUEM
TOTOBBIX (POPMYJI, HO 3aTPYIHSETCS TPU PEIICHUH 33a/a4, TPEOYIOIUX MpeoOpa3oBaHUsI HEKOTOPBIX
dbopmyi; momycTuin He Oojee OgHOW TpyOoW W OgHOW HerpyOoW ommOku, HE Ooyiee IBYX-Tpex
HETpyOBbIX HEJIOYETOB.

Onenka 2 cTaBUTCS B TOM CJIydyae, €CJIM YYallWiicss HE OBJaJell OCHOBHBIMH 3HAaHUSMU B
COOTBETCTBUHM C TPEOOBAHUSMHU M JIOMYCTHJ OOJIbIIE OMHMOOK M HEJOYETOB, YeM HEOOXOIUMO ISt
OLIEHKH 3.

Ouenka 1 craBuTCs B TOM CilyYae, €CIIM YIYCHHUK HE MOXET OTBETUTh HHM Ha OJHMH U3 MOCTaBJICHHBIX
BOIIPOCOB.

2. OnleHKA MUCbMEHHBIX KOHTPOJbLHBIX PadoT.

Ouenka 5 craBuTCs 3a paboOTy, BHIIIOJHEHHYIO TIOJHOCTHIO 0€3 OIMOOK U HEI0UETOB.

Ouenka 4 craBuTcs 3a paboTy, BHIIOJHEHHYIO ITOJIHOCTBIO, HO IIPU HAJIMYKUU He 0oJiee OHOM OmMOKN
¥ OJTHOTO HEJ04eTa, He 00JIee TPeX HEeA0UYETOB.

Ouenka 3 craButcs 3a paOoTy, BBIIIOJIHEHHYIO Ha 2/3 Bcell paOOThI PABUIBHO MM MIPU JOMYILIEHUH
He OoJiee 0JHOM TPyOOi ommOKH, He OoJiee TpexX HerpyObIX OMMOOK, OJHON HErpy0Ooil OIMOKY U Tpex
HE/I04ETOB, IIPU HAJIMYUU YETHIPEX-TIATH HEJOUETOB.

Ouenka 2 craBuTcs 3a paboOTy, B KOTOPOH YHCIIO OIMMOOK M HEJOYETOB IMPEBBICHIO HOPMY IS
OLIEHKHU 3 WJIM MPABUIIBHO BBINOJIHEHO MeHee 2/3 paboThl.

Onenka 1 craButcs 3a padoTy, HEBBIIIOJHEHHYIO COBCEM MJIM BBIIOJIHEHHYIO C TPyObIMH OIIMOKaMH B
3aJJaHUsAX.

3. OueHka j1a00paTOpHBIX PadoT.

Ouenka ScraBuTCs B TOM Cllydae, €CIM YyYallMHCS BBIIOJHWI paboTy B IOJHOM O0beMe C
COONIIOJICHMEM  HEOOXOAMMOM  MOCJIEOBATEJIHOCTH  IPOBEAEHUS  ONBITOB U W3MEPEHUi;
CaMOCTOSITENTFHO M PallMOHAIBHO MOHTHPYET HEOOXoauMoe 000pyIOBaHUE; BCE ONBITHI MPOBOAMT B
YCIOBUAX M pPEXUMax, OOECHEeUMBAIOMIMX IIOJyY€HHE MPABUIBHBIX pPE3YyJIbTaTOB U BBIBOJOB;
coOmroiaeT TpeOOBaHUS TPaBUJI OE30MACHOTO TPYy/a; B OTYETE MPABUIBLHO U aKKypaTHO BBITIOJHSET
BCE 3aIlUCH, TAOJIMIbl, PUCYHKH, YEPTEXH, rpadUKU, BBHIUMCIECHUS, MPABUIBHO BBINOJHACT aHAIU3
ITOTPELIHOCTEM.
Ounenka 4 craBuUTcd B TOM Cllyyae, €CIM Y4YallMiics BBINOJHWI paboOTy B COOTBETCTBUHM C
TpeOOBaHUSIMU K OILIEHKE 5, HO OMyCTWJI JABA-TpU HeJoueTa, He Oojee OJHOW HerpyOoil OomuOKH U
OJTHOT'O HeJloueTa.
Ounenka 3 cTaBUTCS B TOM cCllydae, €CJIM YYallluWCs BBINOJHUI pabOTy HE MOJHOCTHIO, HO 00BeM
BBINOJIHEHHOM YacTH TAaKOB, YTO MO3BOJSAET MOJYYMUTh MPABUIIbHBIE PE3yJbTaThl U BBIBOABI, €CIIU B
XOJIe TIPOBEICHUS OIBITA M U3MEPEHHUH OBLIN JIOMYIIEHBI OITHOKH.
Ouenka 2 cTaBUTCSI B TOM Cllydae, €CIM YYallMHCS BBIOJHHI pabOTy HE IMOJHOCTHIO U 00BEM
BBITIOJIHEHHOH pabOThl HE TO3BOJISIET CHENaTh IPABHIBHBIC BBIBOJIBI, BBIYUCICHHS;, HAOIIOICHUS
MIPOBOJIMIIMCH HETIPABHIIBHO.
Ouenka 1 cTaBUTCS B TOM CITydae, €CJIA yYalluics COBCEM HE BBITIOIHII paboTy.
Bo Bcex ciyuasix oIjeHKa CHUKAETCS, €CIIM yJaluiicss He coOoan TpeOoBaHHM npaBuil 6€30MacHOTO
Tpyaa.

4. Ilepevyenb oMIMOOK.

I. I'pyObie ommoKku.
1. He3nanue onpeneneHuii OCHOBHBIX TIOHSITHI, 3aKOHOB, TIPABHII, TTOJIOKEHUN TEOPHH, POPMYIL,
OOIIENPUHATHIX CHMBOJIOB, 0003HaUeHHSI (PU3NYECKUX BEIMUYMH, €IUHHUILY U3MEPEHHUS.
2. HeymeHue BBIIENATH B OTBETE TJIABHOE.
3. HeymeHue npuMEHSTh 3HaHUS JUISI peIICHHs 3a4a4 U 00bsCHEHUs (PU3MYECKHUX SBICHUM;
HEMPaBUIbHO CPOPMYIUPOBAHHBIE BOIPOCHI, 3aJJaHHs UJIM HEBEPHbIE OOBSICHEHUSI X0/1a UX PElleHus,
HE3HAHHE IPUEMOB PELICHH 33/]]a4, AHAJTOTMYHBIX PaHEee PEIICHHBIM B KJIACCe; OINOKH,
[TOKA3bIBAIOIIME HEMPaBUIbHOE IOHUMAHKE YCIOBUS 331a4l WIIA HETIPABUIILHOE NCTOJIKOBAHUE
peuieHusl.
4. Heymenue ynTaTh U CTPOUTH TpaduKy U MPUHIUITHAIBHBIE CXEMBI



5. HeymeHnue noAroToBuTh K paboTe yCTaHOBKY HJIM JIAOOPaTOpHOE 00OPY0BaHUE, TPOBECTHU OIIBIT,
HEOOXOIMMBIE pacyeThl WIIM HCIOIb30BaTh MOJTYYCHHbIEC JaHHBIC [Tl BBIBOJIOB.

6. HeOpexHoe OTHOLIeHHE K JIa00paTOpHOMY 000pYIOBaHHIO U U3MEPUTEIILHBIM IPUOOpaM.

7. Heymenue onpeaennuTs MoKa3aH!uss H3MEPUTEIILHOTO TPHOOpA.

8. Hapymmenue TpeboBanmii mpaBui 6€30MacHOTO TPy/a MPH BHITIOJIHEHUH SKCIIEPUMEHTA.

I1. Herpy0nbie ommoku.
1. HerouHnoctu (hopMyaMpoBOK, ONpeesIeH!, 3aKOHOB, TEOPUH, BBI3BAHHBIX HEIOJHOTONH OTBETa
OCHOBHBIX IIPU3HAKOB OIpeessieMoro NoHaTus. OmmoKy, BhI3BaHHBIE HECOOIIOICHUEM YCIIOBHMA
IIPOBE/ICHUS OIBITA HJIM U3MEPEHUH.

2. OmmOKH B YCIIOBHBIX 0003HAYCHHUSAX HA MPUHIMITHATBHBIX CXEMaX, HETOUHOCTU YEPTEKEH,
rpaduKoB, CXeM.

3. [Tpomyck i HETOYHOE HANTMCAaHNE HANMEHOBAHUH €TUHUI] PU3NICCKUX BEITHYUMH.

4. HepanmoHanbHbIi BEIOOp X0/1a peIICHUsI.

I1I. Henouertnl.

1. HepanmonanbHbIe 3aIMCH MTPH BEIYMCIICHUSX, HEPAIMOHAIBHBIE TPHEMbI BEIYHCIICHUH,
npeoOpa30BaHU U peIIeHNUs 3a/1a4.

2. Apudmerndeckne ommOKN B BBIYUCICHUSAX, €CJIA 3T OIIHOKH Tpy00 HE HCKAXKAIOT
PEaTbHOCTH MOJYYEHHOTO pe3yIbTaTa.

3. OTnenbHBIE TOTPENIHOCTH B (POPMYIIMPOBKE BOIPOCA MIIM OTBETA.

4. HeOpexxHOe BBINIOJHEHUE 3aITUCEH, YepTexKel, CXeM, rpadKoB.

5. Opdorpaduueckre U MyHKTYalIHOHHBIC OIIHOKH.

@opMbI padoThI: JEKINH, CEMUHAPHI, TPAKTUKYMBI, YI€OHOE HCCIIeIOBAHNUE.
YueOHo-MeTOANYECKAS IUTEpPATypa:

1. MsakumeB ['.fl., CunsxoB A.3. ®usuka. Mexanuka (yriayoOneHHblli ypoBenb) 10 kmacc. M.:
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2. Msxumes I'.5., CunsikoB A.3. ®usuka. MonekynspHas ¢usuka. TepmonuHamuka (yriyOJaeHHBINH

ypoBenb) 10 knacc. M.: U3parensctBo «/ JPODAY
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4. Msxumes I'.5., CunsxoB A.3. ®usuka. Konebanus u BoiHbI (yriiyoJieHHBIH ypoBeHb) 11 Kiacc.

M.: U3narensctBO «/JPODAY

5. Mskumes I'.41., CunskoB A.3. ®usuka. Ontuka. KBantoBast ¢pusuka (yriyoaeHHbIH ypoBeHb) 11
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6. ITapdentneBa, H. A. ®usuka. Tpyansie 3ananust EI'D. M.: [Ipocsenienue

7. Crenanos, C.B.. ®u3uka. 11 k1. JlabopatopHslii npakTukyMm, yriayonaeHnsiid. M.: [lpoda

8. Boponmnosa H.U. u np.; mox penakmueii [TaneGpariena FO.A., Tuxomuposa I'.B. . Snepnas ¢pusnka

(yaeb6HOe mocobue), 10-11 k., M.: [IpocBemienue

9. Onmpuak A.C., MypasseB C.E. [lpuknamnas wexanuka (yde6Hoe mocobue), 10-11xm., M.:

[IpocBemenune

10. Cremnanos, C.B. ®usuka. 11 k1. JJabopaTopHbIil mpakTHKyM, yriyoneHHsrid. M.: JIpoda

11. Cseryxun B.B., fBrymenko 1.0. OcHoBbl HaHOTEXHONOTUNA. YueOHoe nocodue. 10-11 1. M.:
[Tpoceenienue

12.  JIeMOHCTpAllMOHHBIM SKCHEPUMEHT MO (pu3MKe B CpeaHel mIKoie: Mmocodue uis yuuTeneit /

B. A. bypos, b. C.3Bopbikun, A. Il Ky3smun u ap.; mox pen. A. A. Ilokposckoro. — 3-e u3f.,

nepepad. — M.: IIpocsemienne, 1979. — 287 c.

13.  KaGapaun O. ®@. DkcrepuMeHTanbHble 3agaHus 1o ¢(usuke. 9-11 kim.: yueb. mocobue ams
ydamumxcs oomeoopazosat. yupexaenuit / O.®. Kabapaun, B.A. Opnos . — M.: Bepoym-M, 2001. —
208 c.



14. [laxmaeB H. M. ®usnueckuil HKCHEPUMEHT B CpEAHEH IIKoje: KoleOaHUs W BOJHBI
KsanToBast ¢usuka / H. M. [llaxmaes, H. U. [TaBnos, B. U. Teimyk. — M.: Ilpocemenne, 1991. —
223 c.

15. [[TaxmaeB H. M. ®usnyeckuil 3KCIEPUMEHT B CpEIHEM IIKoJie: MeXaHukKa. MoJlekysipHas
¢uzuka. Dnexkrpoaunamuka /H.M. Illaxmaes, B.®. [lIunos. — M.: IIpocBenienue, 1989. — 255 c.
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