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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usnuke 0a30BOr0 YpOBHS HA YpPOBHE CpEAHEro oO0Iero obpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHHMM M TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHO# mporpammel, npeactaBieHHbXx B @I'OC COO, a Takke ¢ yuérom deaepanbHOI
paboueil mporpaMMbl BOCIUTAHUS W KOHLENUUH MpenojaBaHus ydeOHoro npeamera «®dusnka» B
oOpa3oBaTenbHbIX  opraHuzauusx  Poccuiickoit ~ ®enepauuu, pealu3ylOIIUX  OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

Jlannasi pabouast mporpamMma yueOHoro npeaMera «Du3nKay cpeiHero oomero oopazoBaHus
npusefieHa B cooTBeTcTBUU ¢ POII u sBisgeTcss HEOThEMJIEMOM 4acThbio paboueil Mmporpammsl,
IPUHSTON pelIeHUEM Iejarornueckoro copera npotokoa Ne 1 ot 30.08.2022.

Copneprxanue nporpammsl o (hpU3HMKe HaIpaBiIeHO HA (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOyyaromuxcst 10-11 kiaccoB npu o0yyeHun ux (puznke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-JESTEIbHOCTHOIO Noaxoa. [Iporpamma no gusuke cOOTBETCTBYET TpeOOBAHUAM
OI'OC COO k mniIaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM M METANPEAMETHBIM peE3yJbTaTaM
0o0y4yeHMsl, @ TAaKXKE YYUThIBAET HEOOXOJUMOCTb peau3allMd MEXIIPEIMETHBIX CBs3ell pu3MKH ¢
€CTECTBEHHO-HAyYHbIMU YUEOHBIMH IIpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE LIEIN U3Y4YEHHUS
(Gu3uKu Ha ypoBHE CpeAHEro oOIero o0pa3oBaHUs, IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHHS Kypca
(U3UKHU: INYHOCTHBIE, METANIPEIMETHBIE, IIPEAMETHBIC (Ha 0a30BOM ypOBHE).

[Tporpamma o GpU3MKe BKITIOYALT:

IUTaHUPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKHU Ha 0a30BOM YpOBHE, B TOM YHCIIE NPEIMETHbBIE
pe3yibTathl;
cojepxkanue yueoHoro npeamera «Duznkay.

dusnka Kak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOAbI, BHICTYHAs B KauecTBe y4eOHOIro
npeaMeTa B ILKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHUCTEMY 3HaHH 00 OKpY’KalolleM MHDpE.
[IkonbHBINA Kypc GU3UKU — CUCTEMOOOPA3YIOIIUH /17151 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (PM3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLECCOB U SIBJICHUH, M3y4aeMbIX XHMUEH,
6uonoruel, ¢puszndeckoil reorpaduei u actpoHomueil. Vcnonabp3oBaHue U aKTMBHOE MPHUMEHEHHE
(bu3NYeCKUX 3HAHUU ONpEeNeNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTUH B cdepe
DHEPreTHKHU, TPAHCIIOPTA, OCBOECHHS KOCMOCA, IOJIYYEHHs HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMU
cBoOiicTBaMH M Apyrux. M3yueHue pu3NKy BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa o0ydaromuxcs, B (OpMUpOBaHME YMEHUH MPUMEHSATh HAayYHBIH METOJ
MO3HAHUS NPU BBINOJIHEHUN UM YYEOHBIX HCCIIEI0BaHUM.

B ocHOBy kypca (u3uku Ans ypoBHsI cpelHero oOmiero oOpa3oBaHUs TOJOKEH P HJEH,
KOTOPBIE MOKHO pacCMaTPHUBATh KaK MPUHIIUIIBI €r0 TOCTPOSHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypcC SIBISIETCS JIOTMYECKH 3aBEPLIEHHBIM, OH
COJICPXKHUT MaTepual M3 BCEX pas3feNioB (U3UKH, BKIHOYAET KaK BOINPOCHI KJIACCMYECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU C HeW MaTepuan Kypca (GU3MKU OObEIUHEH BOKPYT
¢dusnueckux teopuil. Benymmm B kypce siBaseTcst GopMHpoBaHUE MPECTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCHOJIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana (GU3NIeCKO HayKH, OCMBICTICHUE CBS3U Pa3BUTHS (U3UKU C pa3BUTHEM OOIIIECTBa, a
Tak)Ke C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH U YKOJIOTMUECKUMU TTPOOIIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3NKu npeanonaraeT 3HaAKOMCTBO C LIUPOKUM
KPYTrOM TEXHUUYECKHUX M TEXHOJOTHYECKUX IPUIIOKEHUIN U3yUEHHBIX TEOPUM U 3aKOHOB.



Hoes IKonocuzayuu  peaiu3dyCeTrCda MOCPCACTBOM BBCACHHUA 3JICMCHTOB COACPIKaHUA,
MOCBSAIIEHHBIX AKOJIOTHYSCKUM HpOGHGMaM COBpPCMCHHOCTH, KOTOPBIC CBA3aHbI C PA3BUTUCM
TCXHUKU U TCXHOHOFHﬁ, a TaK¥XeE O6CY)K,I[6HI/I5I HpO6J’ICM paluOHAJIbHOI'O IIPUPOJOIIOJIB30BAHUA U
JKOJIOTMYECKOM 0€30IaCHOCTH.

Crep>KHEBBIMH DJIEMEHTAMH Kypca (PU3MKH Ha YpOBHE CpenHEero oO0Imero oOpa3oBaHUs
ABISAIOTCS  (pU3MUecKue Teopun ((POpMHUpPOBAHUE TIPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
busnyeckoit Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB U TPHUHIMIOB B COBPEMEHHBIX
IPEJCTaBICHUSIX O MPHUPOJAE, I'paHUIAX NPUMEHUMOCTH TEOPUM, AJI1 ONMCAHUS ECTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CHCTEeMHO-IEITETLHOCTHBIN TIOJIX0/I B Kypce (DHM3HMKH peain3yeTcsi MPekAe BCEro 3a CYET
OpraHu3alii SKCIEPUMEHTAIFHON JesITeIbHOCTH oOydaronmxcs. st 6a30Boro ypoBHsS Kypca
(GU3UKKM — ATO UCIOJIB30BaHUE CHUCTEMBI (POHTAJIBHBIX KPATKOBPEMEHHBIX 3KCIIEPHMEHTOB W
1abopaToOpHBIX padoT, KOTOphIE B TporpamMme Mo (GU3HKe OOBEAMHEHBI B OONIMI CIUCOK
YUECHHUYECKUX TPAKTHYECKUX paboT. BblieneHHe B yKa3aHHOM IEpedyHe JIabOpaTOpHBIX padoT,
MPOBOJAMMBIX JUIsI KOHTPOJIS M OIICHKH, OCYIIECTBIICTCS YIaCTHUKAMH 00pa30BaTEIILHOTO TpoIiecca
UCXONs W3 OCOOCHHOCTEH IUTAHUPOBAaHHMS M OCHamleHWs kaOuHera ¢usuku. [Ipu 3ToM
oOecrieunBaeTcs OBJIAJIEHUE OOYYalOIIMMUCA YMEHUSIMHU IIPOBOAMTH KOCBEHHBIE HW3MEPEHMUS,
UCCIIC/IOBAHHS 3aBHUCUMOCTEH (U3WYECKUX BEIMYMH W TIOCTAHOBKY OIIBITOB TI0 TPOBEPKE
MPCATOKCHHBIX TUIIOTEC3.

Bonpiioe BHUMaHME yenseTcs PelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3anad. [Ipu stom s
pacuéTHBIX 3a/ad TPUOPUTETOM SIBJISSIFOTCS 3a7adyd C SBHO 3aJaHHON (DU3MYECKOH MOJENbIO,
MO3BOJISIIOLIUE IPUMEHATh U3YUYE€HHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jielia Kypca, TaK
YW UHTErPpUPYS 3HAHUS U3 Pa3HBIX pa3fenoB. [ KaueCTBEHHBIX 3a]ay MPUOPUTETOM SIBISIOTCA
3aJaHusl HA OOBSICHEHHE MPOTEeKaHUs (PU3NYECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIIEH KU3HU,
TpeOyromue BpIoopa (GU3NIECKON MOJIEITH I CUTYaIlMU PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanusmu GI'OC COO k MaTepuasbHO-TEXHUYECKOMY 00ECIIeUEHHUO
yueOHOro mpoiiecca 6a30Bblii ypoBeHb Kypca (PU3MKH Ha YPOBHE CPEJHEro oOLiero oopa3oBaHMs
JIOJKEH M3YYaThCs B YCIOBHSIX MPEIMETHOTO KaOMHeTa (GU3NKHU WIH B YCIOBUSX HHTETPUPOBAHHOTO
KaOMHeTa MpPEeIMETOB eCTeCTBEHHO-HAy4yHOro IuKiIa. B kabuHere (U3MKKM JOMKHO OBITH
HeoOxoauMoe abopatopHoe 000pyAOBaHuE /Ul BBIIIOJIHEHUS YKa3aHHBIX B porpamme 1o pusuke
YYEHHUECKUX MPAKTUYECKUX pabOT U JeMOHCTPALlMOHHOE 000pyI0BaHHE.

I[eMOHCTpaI_[I/IOHHOC O60py,[[OBaHI/Ie (I)OpMI/IpyeTCH B COOTBCTCTBMU C TPHUHOUIIOM
MHHHMAaJIbHON JOCTAaTOYHOCTHU H o0OecIeunBacT IMOCTAHOBKY IEPCUUCIICHHBIX B HNpOorpaMme I10
(1)I/ISI/IKC KJIIOYCBBIX I[eMOHCTpaI_II/Iﬁ IJId UCCIICAOBAHUA HN3YydaCMbIX SBICHUHA U mponeccos,
OMITUPUYCCKHX U CbYH,ZIaMeHTaJ'IBHI)IX 3aKOHOB, UX TCXHHUYCCKHUX HpI/IMeHCHI/II\/’I.

JlaboparopHoe oOopyaoBaHHE ISl YYEHUUECKUX MPAKTUYECKUX paboT popMUpyeTcs B BUE
TEMaTUYEeCKUX KOMIUIEKTOB U 00€CIeunBaeTcs B pacy€re 0IHOT0 KOMILJIEKTa Ha IBYX 00YJaroIuXcsl.
Temaruueckue KOMIUIEKTHl JabOpaToOpHOro o0OOpYyAOBaHUSA JOJKHBI OBITH IOCTPOEHBI Ha
KOMIIJIEKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAaKKe KOMIBIOTEPHBIX
M3MEPHUTENIbHBIX CUCTEM B BHJIe U POBBIX Ja00paTOpUil.

OCHOBHBIMU 1IeJIIMU U3Y4€HUS (PU3HKHU B 00111eM 00pa30BaHUHU ABIISIOTCS:

dbopMUpOBaHUE HHTEPECA U CTPEMIICHHS 00YJaIOIIKXCS K HAYUHOMY U3YYEHHUIO IPUPO/IbI, Pa3BUTHE
UX UHTEJUIEKTYaJbHBIX U TBOPYECKHX CIIOCOOHOCTEHH;

pasBUTHE MPEICTABICHUNA O HAYYHOM METOJE MO3HaHUS M (OPMHPOBAHUE HCCIEIOBATEIHCKOIO
OTHOLLEHHUS K OKPYKAIOLIUM SIBIICHUSIM,;



¢dopMHpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yibTaTa M3y4eHHs OCHOB CTPOCHHS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

(dopMHpoBaHHE YMEHUI OOBACHATH SIBIECHUS C UCIOJIb30BaHUEM (PM3NYECKUX 3HAHMM M Hay4HBIX
JI0Ka3aTeNbCTB;

(dbopmMHpoBaHUE IPEICTABICHUN O PO (PU3UKH I Pa3BUTHSL APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
Y TEXHOJIOTHH.

JlocTimkeHne 3THX Leneil 00ecrneunBaeTcs peleHHeM CIeIyIOIUX 33a/1a4 B IPOIIeCcCe N3YUIeHUs
Kypca (PM3MKU Ha YPOBHE CPETHETO OOIIero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HaHUN 00 o0muX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
BKJIIOUYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI
acTpo(hu3uku;

¢dopMHpoBaHUE YMEHUI MPUMEHATh TEOPETUUECKUE 3HAHUS 111 OOBSICHEHUS (PU3NUECKUX SIBICHUM
B IIPUPOJIE U JUTSI IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCEHEBHOM KHU3HH;

OCBOEHHE CIIOCOOOB pEIICHHS Pa3IMYHBIX 33/1a4 C SBHO 3aJaHHOW (PU3MYECKOW MOJEINBIO, 3a1ad,
HOAPa3yMEBAIONINX CaMOCTOSITENBHOE CO3/aHHe (DU3NYECKOW MOJENH, aJeKBaTHOW YCIOBHUSIM
3a/1a4H;

NOHMMaHWe (U3MYECKHMX OCHOB H TPHHIMWIIOB JIEHCTBHA TEXHHYECKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHHS Ha OKPYXKAIOLIYIO CPELY;

OBJIQJICHUE METOJAaMH  CAaMOCTOATENBHOTO IUIAHWPOBAaHUS W TIpOBeIeHHs  (pu3mueckux
SKCIIEPUMEHTOB, AaHaJIM3a MW HWHTEpHpeTanuu HHQOpMAlWK, OIpEeIeTeHUsI JIOCTOBEPHOCTH
HOJTY4EHHOTO PE3yJIbTara,;

CO3JJaHME YCJIOBUH Ui pa3sBUTHUS YMEHUH IPOEKTHO-MCCIEIOBATEIbCKOH, TBOPYECKOI
NEeSITETTLHOCTH.

Ha wusyuenme ¢usuku (0a30BbIi YpOBEHb) HAa YypPOBHE CpeIHEro oOIero oOpa3oBaHUS
orBoguTcs 136 yacos: B 10 kiracce — 68 wacos ( 2 gaca B Hezienmo), B 11 kimacce — 68 wacos ( 2 waca
B HEJICITIO).

[Ipennaraemselii B mporpamMmme mo ¢Gu3MKe MepeueHb JTa0OpaTOPHBIX U MPAKTHUECKUX padoT
ABJIIETCS. PEKOMEHI0BaHHBIM, YUUTENb J€JIaeT BHIOOP MPOBEACHMS 1a00paTOPHBIX pabOT U OMBITOB
¢ Y4ETOM UHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yUYarOITXCS.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUSA

OcBoenue yueOHOro mnpeamera «®Pus3uka» Ha ypOBHE CpeaHero oOmiero obOpa3oBaHUs
(6a30BBIi1 YPOBEHB) JOMKHO 00ECTIEUUTh JOCTHKEHUE CIEIYIOMINX JTUYHOCTHBIX, METANPEeIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS YdeOHoro mnpeamera «Du3nka» TODKHBI OTpPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYArOIIUXCS PYKOBOJACTBOBaThCsS CHOPMHUPOBAHHON BHYTpPEHHEH
NO3UIMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPUCHTAIINH, MO3UTUBHBIX BHYTPEHHHUX YOSXKICHUH,
COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIECTBA, PACHIMPEHUE KU3HECHHOTO
OIbITA M OIBITA JSSITEIBHOCTH B MPOIIECCE Pean3allii OCHOBHBIX HAMPABICHUN BOCIHUTATEIBHON
JeATEILHOCTH, B TOM YHUCIIE B YaCTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIMH 00YUYAIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO O0IIECTBa,;

NPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHYECKUX H  JEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECaxX I'PayKIaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aIiu;



YMEHHE B3aUMO/JICHCTBOBATH C COIIMATILHBIMA HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIIHSIMH
Y Ha3HAYCHUEM;

TOTOBHOCTH K T'YMaHUTapHOH U BOJIOHTEPCKOMN 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMA:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaXKIaHCKOM UICHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIaPCTBEHHBIM CUMBOJIAM, JOCTHKCHHSIM POCCHICKUX YIEHBIX
B 00J1aCcTH (DU3UKH U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIHMI0 U MPUHUMATh OCO3HAHHbBIE PEUICHHS, OPUEHTUPYACh Ha
MOpaTbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH yUEHOTO;

OCO3HaHHUE JINYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMUHUBOIO OyAyIIero;

4) 3¢TEeTHYECKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOILIEHUE K MUPY, BKIIIOYasi 3CTETUKY HAYYHOI'O TBOPUYECTBA, MPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS:

WHTEPEC K Pa3IMdHbIM cepaM mpodhecCHOHATLHOM IeATEIPHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢buzuKol ¥ TEXHUKOH, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peaTM30BBIBATH COOCTBEHHBIC KU3HECHHBIC TIIAHEI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO W camMooOpa3oBaHUIO B 00nacTh (DM3HKU HA
MPOTSKEHUH BCEU KU3HU,

6) KO0JIOrHYeCKOr0 BOCIIUTAHUS

c()OPMHUPOBAHHOCTh  DKOJIOTUYECKOW KYJIBTYpPBI, OCO3HAHHWE TJIO0ATBHOTO XapakTepa
9KOJIOTHYECKHUX TpobiieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JIECTBUI B OKPYXAIOIIEH Cpe/le HA OCHOBE 3HAHUS LIEJICH
YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIIpeHue OmbITa JEATSIBHOCTH YKOJIOTHYSCKON HAIPABICHHOCTH HA OCHOBE MMEIOIIMXCS
3HaHMI 10 PU3UKeE;

7) IEHHOCTH HAYYHOT0 MO3HAHMUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
buznyecKoil HayKu;

OCO3HAHWE IIEHHOCTH HAYYHOW JEATEIHHOCTH, TOTOBHOCTh B TPOIECCE WU3YYCHUS (UZUKH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENbCKYIO NESTEIbHOCTh HHINBUYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBrble JJornyeckue 1eMcTBHSA:

CaMOCTOSITENIbHO (OPMYIUPOBAaTh W aKTyaJM3MpOBaTh NpodJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIPEENATD LEIH AEeATEIBHOCTH, 3aaBaTh IapaMeTPbl U KPUTEPUHU UX JOCTUKEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTPUBAEMbIX (DU3UUYECKHX SIBICHUSX;

pa3palaThIBaTh IJIaH peHIeHHs MPoOIeMbl ¢ YIETOM aHAIN3a UMEIOIIUXCSl MaTepHalIbHbIX U
HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLCHUBATH COOTBETCTBUE PE3YJIbTAaTOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEICTBUM NEATEIBHOCTH;

KOOPJMHUPOBaTb M BBHINOJHATH pabOTy B YCIOBUSAX pEAITbHOTO, BHUPTYaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KpPEaTHBHOE MBILICHHE MTPU PEIICHNUH KU3HEHHBIX POOIeM.
Ba3oBble uccienoBarebcKkue 1eiCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHATHIMU H METOJAaMU (PU3UUECKOM HAyKHU;



BJIQJICTh HAaBBIKAMHU y4eOHO-MCCIEAOBATEIHCKOM M TPOCKTHOW ESATEIBHOCTH B 00JacTH
(GU3HKH, CITOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIHLHOMY TOMCKY METOJOB PEHICHHS 33134
buznyecKoro cogepxKaHus, MPUMEHEHUIO PA3IUYHBIX METO/I0B IO3HAHMUS,

BIAJCTh BHUJIAMHU JICSITEIIBHOCTA 10 TMOJYyYEHHUIO HOBOTO 3HAHUS, €r0 HMHTEpIpEeTaluu,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHbIX Y4E€OHBIX CHTYalMsX, B TOM YHCJIE MPU CO3AAHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJU3UpOBATh 3a/lady, BBIIBUTaTh TUIIOTE3Y
e€ pelIeHus, HaXOUTh aprYMEHTHI ISl JI0Ka3aTeIbCTBAa CBOUX YTBEPXKJICHHM, 3a7aBaTh MapaMeTphbl
U KPUTEPUU PEIICHMUS,

aHAJIM3UPOBATH MOJIYUCHHBIC B X0/I€ PEIICHHUS 3a]]a4l PE3YJIbTaThl, KPUTUYECKU OLIEHUBATH UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33a4d B 0Opa30BATEIBHON JEATCIHHOCTH, B TOM
YHClie IPU U3YYEeHUU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CHUTYAaIIUSIM, OLICHUBATH TPHOOPETEHHBIN OIIBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3MKE B MPAKTUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPeJlaraTh OPUTHHANBHBIE MTOIXOAbl U PEIICHHUS,

CTaBUTbH MPOOJIEMBI U 33724, JOIMYCKAIOIINE AIbTePHATUBHBIC PEILICHUS.

Pabora ¢ nndopmanmeii:

BJIQJICTh HABBIKAMH TOJNydeHUsT WHPOpPMAIUU (DHU3UIECKOTO COJCpKAHUS W3 HCTOYHHUKOB
pa3HbIX TUIIOB, CAMOCTOSTEIHHO OCYILIECTBIIATH MOMCK, aHATN3, CHCTEMATH3AIUI0 U HHTEPIIPETALINIO
uH(GOPMAIIUU PA3IINIHBIX BHIOB U (OPM IPEICTABIICHUS;

OILICHUBATh JJOCTOBEPHOCTH MH(OpMAIIHH;

WCIIOJIB30BaTh CPEJCTBA MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUN B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OpPraHU3aI[MOHHBIX 3aJa4 C COONIOJICHHEM TpeOOBaHHUIA
SPrOHOMHKH, TEXHUKU O€30MTaCHOCTH, TUHTUEHBI, PECYPCOCOEPEIKEHHU S, IPABOBBIX U STUUECKUX HOPM,
HOpM MH(OPMAITMOHHOMN 0€30MacHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOTO COACPKaHUS B Pa3NUYHBIX opMaTax ¢ y4€TOM Ha3HAUYCHUS
uHbOpMallMd U IIeNIeBOM ayAWTOPHH, BHIOMpas ONTUMAaJIbHYIO (OpMYy TMPEACTaBICHHUS W
BHU3yaJIU3aIUH.

KoMMmyHnKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

OCYIIECTBIISATh OOIIEHNE HAa YpOoKaxX (PU3UKH M BO BHEYPOUHOH JACSATEIHHOCTH,

pacro3HaBaTh MPEANOCHUIKYA KOH(PIUKTHBIX CUTYallUl U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBHUIYaIbHON pabOTHI;

BBHIOMPATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUN C Y4€TOM OOIIMX HHTEPECOB M
BO3MOXKHOCTEH Ka)KJOTO YICHA KOJIJICKTHBA;

MIPUHUMATH 1€ COBMECTHOMU JCSATEIHHOCTH, OPTaHU30BBIBATh U KOOPJIUHUPOBATH JCUCTBUS
10 €€ IOCTUKEHUIO: COCTABIISITH IJIAH IEUCTBUH, paclpeIesTh POJIH ¢ YYETOM MHEHUM YYaCTHUKOB,
00CyX1aTh pe3yJabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHHKA KOMaH/BI B OOIIHMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh MJE€U C TMO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIISITh TO3UTUBHOE CTPATETMUECKOE MOBEECHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSBIIATD
TBOPYECTBO U BOOOpaKeHUE, OBITh NHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJbHbIE y4eOHbIe IeiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATEIBHYIO JEATETbHOCTh B 00NacTH (PHU3UKU U
ACTPOHOMHH, BBISIBIISITH MTPOOJIEMBI, CTAaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 3a]1a4H;



CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS pPacu€THBIX M KAYECTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHMSI TPAKTUIECKON PabOTHI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
Y NPEIIOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JIeNIaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOS OTBETCTBEHHOCTH 32
pElLICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaThH (POPMUPOBAHUIO M MPOSBICHUIO SPYIUIMHN B 00sacTu (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, SMOLMOHAIBLHBIA HHTEJJICKT:

JlaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTH KOPPEKTHBBI B JESITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIQJICTh HABBIKAMHU TMO3HABATEIHHOU Pe()ICKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI U
MBICJIUTEJIbHBIX IPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA,

MCIIOJIB30BATh MPUEMBI peICKCUH JIJIS1 OLIEHKU CUTYaIlUU, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, TOHMMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKH.

B mpormecce mocTHKEHUST TIMYHOCTHBIX PE3YJIBTATOB OCBOCHHSI MPOTPAMMEI 10 (PHU3UKE st
YPOBHSL CpeAHero oO0miero o0pazoBaHusi y OOYYArONIMXCS COBEPIICHCTBYETCS AMOLIMOHAIBHBIN
WHTEJIICKT, MPEANOIararni copMiupoOBaHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOLIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSHUE,
BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOW YMOIIMOHANILHOM Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHHUSL, BKIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh 32
CBOE TIOBENEHUE, CIIOCOOHOCTh aNanTUPOBATHCA K SMOIMOHAIBHBIM H3MEHEHHUSIM U TPOSBISATH
THOKOCTB, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUM, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHHUIO IIeId W YCIeXy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE JAPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUU OOIICHHSI, CIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUSI C JAPYTUMH
JIOJIbMU, 3a00TUTHCS, TPOSBIISTH MHTEPEC U pa3pemiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonny obydyenus B 11 kiiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y OOYUAIOLIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpPUMEPax poJib U MecTo (GU3MKU B (POPMHUPOBAHMHM COBPEMEHHOM
HAay4YHOM KapTHHBI MHpA, B Pa3BUTHU COBPEMEHHOM TEXHHKM W TEXHOJOTHM, B IPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUNTHIBaTh TpaHMIBl NPUMEHEHUS HW3YYCHHBIX (PHU3MYECKHMX MOJEJe: TOYeuHBIH
AIIEKTPUYECKUH 3apsf, Jyd CBETa, TOUEUHBI UCTOYHHUK CBETA, SAEPHAs MOJENb aTOMa, HYKJIOHHAs
MoO/JIeIb aTOMHOTO sJIpa MPH pelieHnH pU3NUecKuxX 3a1ad;

pacrno3HaBaTh (U3HUECKHUE SBJICHUS (Tpolecchl)) U OOBICHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKA M KBAHTOBOM (DM3MKH: AJIEKTpUYECKass MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MATHUTHOE JIEHCTBUS TOKA, B3aUMOJIEIICTBUE MAarHUTOB, 3JIEKTPOMAarHUTHas MHIYKIU,
JefiCTBME MAarHUTHOTO IOJI Ha MPOBOJAHMK C TOKOM M JBIKYIIUHCS 3apsijl, 3JEKTPOMarHUTHbIE
KoJIeOaHUsT M BOJHBI, NPSIMOJUHEHHOE pacHpOCTpaHEHUE CBETa, OTpPaKEHUE, NPEIOMIICHUE,
uHTepdepeHIus, TUGpaKys U MOJSIpU3aIus CBETa, TUCTIEpCHst CBeTa, PoTornekTpuieckuii ekt
(poroaddexT), cBETOBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAsl U MCKYCCTBEHHAsl PaJlOaKTUBHOCTH;



ONKCHIBATh HW3YyYCHHBIE CBOMCTBAa BelIeCTBA (DJICKTPUYECKHUE, MArHUTHBIC, ONTHYECKHUE,
AIIEKTPUUYECKYIO TPOBOAMMOCTD PA3IMYHBIX CPEI) M DJICKTPOMArHUTHBIC SBIEHUS (TPOLIECCHI),
UCHIONB3YS (PU3UYECKUE BEIMUMHBI: SJICKTPUUECKUIN 3apsijl, CHUIa TOKA, SJIEKTPUUECKOE HAMPSKEHHE,
AIIEKTPUUYECKOE COIMPOTHUBIIEHUE, PAa3HOCTh MOTEHIMAIOB, YJIEKTPOABIXKYIIAs CUia, paboTa TOKa,
WHAYKIHUS MarHUTHOTO MoJid, cuia Ammepa, cuia JlopeHua, WHIYKTUBHOCTh KATYIIKH, SHEPrus
AIIEKTPUYECKOTO U MarHUTHOTO TOJIEH, MIEPHOJ] U YacToTa KoueOaHui B KOJIEOATEIbHOM KOHTYpE,
3apsJl M cujla TOKa B IIPOIECCe T'apMOHMYECKHUX JJICKTPOMArHUTHBIX KoJieOaHWid, (oKycHOe
paccTosiHUE U ONTUYECKasl CUJIA JIMH3bI, IIPU ONMCAaHUM MPABHIBLHO TPAKTOBATh (PHM3UUECKUI CMBICI
UCIOJIb3yEMbIX BEIMYMH, UX 0003HAYCHUSI 1 €IMHHULIBI, YKAa3bIBATh (DOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(U3NUECKYIO BETUYMHY C IPYTHUMHU BEIIMYMHAMU;

OIKCHIBATh N3YUYCHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCTIONb3Ys (PU3NUYECKUE BETHUUNHBI:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETAa, YHEPTUS U UMIYNbC (HOTOHA,
nepuoj Moylypacnaza, SHEprusi CBsI3U aTOMHBIX S€p, MPH OMNHCAHMM MPABHIBHO TPAKTOBATh
(U3UUECKU CMBICT HCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYCHHS W €IMHHIIbI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIIME JIAHHYIO (U3WYECKYIO BEIMYHHY C JPYTMMU BEIMYMHAMH, BBIYUCIATH 3HAYCHHE
(U3UYECKON BEITMYUHBI;

AHAIM3UPOBATh (U3MYECKUE TMPOILECCHl U SBICHUS, MCIONb3Yyd (U3UUECKHE 3aKOHBI U
NPUHIUIEL: 3aK0H OMa, 3aKOHBI MTOCTIEIOBATEIHHOTO U MAPaICIIEHOTO COSAUHEHHS TPOBOTHUKOB,
3akoH JDxoyns—JleHna, 3akoH DJIGKTPOMArHUTHOW MHAYKIMH, 3aKOH MPSMOJIUHEHHOTO
pactpocTpaHeHHsI CBETa, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI IPEJOMJICHHS CBETa, ypaBHEHHE
OiHmreitHa Ui GoTodPdexTa, 3aKOH COXPAaHEHUS SHEPTUH, 3aKOH COXPAaHEHUs UMITYJIbCa, 3aKOH
COXpaHEHHUs FIEKTPUUYECKOTO0 3apsi/ia, 3aKOH COXPaHEHUsI MaCCOBOI0 4Mcia, MocTynarsl bopa, 3akon
paZMOaKTUBHOTO pacmajaa, NP OSTOM pa3iuyaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BbIPAXKEHUE U YCIOBUS (IpaHuUllbl, 00JaCcTH) IPUMEHUMOCTH;

OTIpEeIeIIATh HAMPABJICHHE BEKTOPa MHAYKIUHA MAarHUTHOTO TOJISl IIPOBOJIHUKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHna;

CTPOUTh U OINKCHIBATH H300pa)K€HHE, CO3[aBAEMOE€ IUIOCKUM 3€pKajoM, TOHKOHW JIMH30M;

BBITTOJIHATh OKCIIEPUMEHTHI 110 UCCIIE0BAaHUIO (DPU3NIECKUX SIBJICHUH W TIPOILIECCOB C
UCIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEPEHUIA: TIPU 3TOM (OPMYIHPOBaTh MpodieMy/3aiady u
TUTIOTE3y Y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEII0KEHHOTO O0OpyAOBaHMUS,
IPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITH MPSIMBIE U KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJMUYWH, IIPU STOM BBHIOMPAThH
ONTUMAJIBHBIA CIOCO0 HM3MEPEHHs M HCHOJIb30BATh HM3BECTHBIE METOABI OLEHKH IOTPELIHOCTEH
U3MEPEHHUI;

HCCIIEIOBAaTh 3aBUCUMOCTH (PM3NUECKUX BEJTMYMH C UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUIL: IpU
TOM KOHCTPYHpPOBATh YCTaHOBKY, (UKCHUPOBATh pE3yAbTaThl TOJIYYEHHOW 3aBUCHMOCTHU

(Gu3nUecKrX BETUYUH B BUJE TaOIUI] U TpaUKOB, AeTaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIEIOBaHUS;

co0roaTh MpaBuiia 0€30MacHOro TpyAa P MPOBEAECHNUN UCCIEJOBAaHUM B paMKax y4eOHOTo

HKCIEPUMEHTA, Y4eOHO-MCCIIEJOBATENbCKONM U MPOEKTHOW JEATENIbHOCTH C MCIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOPaTOPHOro 000pyI0BaHUS;

pemaTth pacy€THBIC 33/1a4M C SBHO 3aJlaHHON (pru3nyecKoi MOJENbI0, UCTIONb3YS (PU3HUecKue
3aKOHBl M TPHUHIMUIBI, Ha OCHOBE aHalM3a YCIOBHS 3aJaud BBHIOMpATh (U3WYECKYIO MOJEIb,
BBIJICJIATH (PU3UUECKUE BETMUYUHBI U (POPMYIIBI, HEOOXOIUMBIE [T €€ PelICHHs, TPOBOAUTH PACUETHI
Y OIIEHUBATh PEATBHOCTD MOJYYCHHOTO 3HAYCHUS (PU3NICCKOMN BETMUNHBL;

pemiaTh KauyeCTBEHHbIE 3a/ayM: BBICTpAUBATh JIOTHYECKH HENPOTHBOPEUYHMBYIO LIEMOYKY
PacCyXJIEHUI ¢ OTIOPOI Ha U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBIICHHUS;

UCIIOJIb30BaTh MPHU PEHICHUH Y4eOHBIX 3a/lay COBPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJIOTUU
JUTS TIOUCKA, CTPYKTYPUPOBaHUS, MHTEPIPETAIIMN U TIPEICTABICHUS YIeOHON 1 HAYIHO-TIOMYIISIPHON
UHpOpMaLINH, MTOJYYCHHON U3 Pa3InYHbIX UCTOUHUKOB, KDUTHUUYECKH aHAIM3UPOBATh MOJIy4aeMYyIO
uH(pOpMalIHIO;

OOBSICHATh MPUHIMIIBI JEWCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIIOBUS UX 0€30MacHOr0 UCMOJIb30BaHUS B ITOBCETHEBHOM KU3HU;

MPUBOJIUTH IPUMEPHI BKJIaZ]a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BATh TEOPETHUECKUE 3HAHUA MO (PU3MKE B TIOBCEAHEBHOM XKHU3HU JUI 00eCTieYeHUs
0e301acHOCTH TpHU OOpalieHuH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOWCTBAMH, JIi COXPAaHEHMS
3JI0POBbs U COOJIIOZIEHNSI HOPM HKOJIOTHUECKOTr0 MOBEICHHSI B OKPY’KaIOLIeH cpele;

paboTaTh B IpyNIe C BBIIOJIHEHUEM DPA3JIMYHBIX COLUAIBHBIX POJEH, IUIaHUPOBAaTh pPaboTy
IPYMIIbI, PAMOHATBHO paclpeieNaTh 0053aHHOCTH U INIAHUPOBATH AEATEIbHOCTh B HECTAHJAPTHBIX
CUTyallusiX, AaJEeKBAaTHO OLICHMBAaTb BKJIAJ KaXJOr0 W3 YYaCTHUKOB TpPyNIbl B peUICHUE
paccMaTpuBaeMoi MpoOIeMBl.

COJAEPKAHUE OBYUYEHMUSA

11 KJIACC
Pa3nen 4. JnexkTpoauHammuka

Tema 3. Maznummnoe noe. I1eKMpPOMAZHUMHAA UHOYKUUSA

[TocrositHHBIE MarHUTHL. B3auMoneiCTBUE MOCTOSHHBIX MarHUTOB. MarnutHoe nojue. Bektop
MarHuTHOM UHAYKIMH. [[puHIMI Cyneprno3suiiy MarHuTHBIX 1osiei. JIMHMY MarHUTHOM MHIYKIUU.
KapTuHa 1uHMI MarHUTHOM MHAYKLINU IOJIS IOCTOSIHHBIX MarHuTOB.

MaruutHoe noje NpPOBOJHUKA € TOKOM. KapThHa JMHMI HMHIYKIIMM MarHUTHOTO IIOJIS
JUIMHHOTO IIPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJAHMKA, KATYIIKU € TOKOM. OnbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb U HaIlpaBJICHHUE.

Cuna Jlopenia, e€ Moysb U HampaBjeHue. J[BrKeHNe 3apsKEHHON YacTULIbI B OJJTHOPOJIHOM
MarHuTHOM nosie. PaGora cunsl Jlopenna.

SIBneHne DSneKTpOMarHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHMTHOM  MHAYKIMH.
ONEeKTpOABUKYLIAs CUJla MHIYKIMH. 3aKOH 3JIEKTpOMarHuTHOU nHaykuuu dapanes.

BuxpeBoe anexkTpuueckoe Mmose. OIEKTPOJABHMKYIIAs CWIa HHIAYKIUM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIIATEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBICHNE CAMOMHAYKLMHU. DJIEKTPOABIIKYILAS CHUJIA CAMOMHIAYKLIUU.

DOHeprus MarHUTHOT'O TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE MOJIE.

TexHuueckue yCcTpoHWCTBa M IMPAKTUYECKOE MPUMEHEHHME: IIOCTOSHHbIE MAarHMTHI,
AJIEKTPOMArHUTHl, 3JIEKTPOJBUTATENb, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHUL], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO IMy4YKa MAarHUTHBIM TOJIEM.

JIuHMM MHIYKIMY MarHUTHOTO TOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME ANEKTPOMArHUTHOM NHIYKIIUH.

ITpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABUKYIIEW CHUIIBI MHIYKIUU OT CKOPOCTH MU3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBieHME CaMOMHYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

W3y4yeHre MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue BJIEHUS 3JIEKTPOMArHUTHON MHAYKIIHH.

Pa3nen 5. KoJsieGanusi 4 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumuyle Koiedanus

KonebarensHas cucrema. CBOOOJHBIC MEXaHHUECKUE KoNiebanus. [ apMoHUIecKre KoeOaHus.
[Tepuon, wacrora, ammntyaa U ¢asa koiedanuii. [Ipy>xuHHBIA MasTHUK. MaTteMaTu4ecKuit



MasiTHUK. YpaBHEHUE TapMOHHYECKUX KojeOanuil. [IpeBparienne >HEpruu Npu TapMOHUYECKUX
KOJIeOaHUsX.

Konebartenbubiii  koHTYp. CBOOOJIHBIE JJIEKTPOMArHUTHBIE KoJeOaHUsS B HA€aIbHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTUS MEXKTy MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJICOAHUSIMHU.
®opmyna Tomcona. 3aKoH cCOXpaHEHHsI SHEPTUU B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBiaenue o 3aryxarommx KojeOaHUsAX. BBIHYXKIEHHBbIE MeXaHWYeCKHe KoJeOaHMs.
Pe3onanc. BoinyxeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS.

Ilepemennbiii Tok. CUHyCOMAQIbHBIA MEPEMEHHBIM TOK. MOIIHOCTH MEPEMEHHOIO TOKAa.
AMIITUTYAHOE U IEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpanchopmarop. IlpousBoacTBo, mnepemaya U MOTPeOJIEHUE BICKTPUUYECKON HIHEPrHM.
OKOJIOTUYECKHE PHUCKM IIpU IPOU3BOJACTBE AEKTpodHepruu. KynpTypa HCIIOIB30BaHUS
3JIEKTPOIHEPTUU B TOBCEAHEBHOM )KU3HU.

TexHu4eckue ycTpoucTBa U NMPAKTUYECKOE IIPUMEHEHHUE: AIEKTPUIECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue nmapameTpoB KoyieOaTeNbHOM cucTeMbl (IPYKUHHBIA WM MaTeMaTHUYECKHI
MasITHUK).

HaGurotenune 3aTyxaronmx KoJIeOaHmii.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

Habmioienue pezonanca.

CB0OOIHBIE AJIEKTPOMATHUTHBIE KOJICOAHMUS.

OcmumnorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsOKEHUS OT  BPEMEHH)  JUIS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu nocneqoBaTeIbHOM COCIUHEHUU PE3UCTOPa, KATYIIKM MUHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopeinb TUHUY 3JIeKTpOoNepe1ayu.

Yuenuueckui sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue 3aBUCHUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUH Ipy3a Ha HUTH OT JJIMHBI HUTH U
MAacchl rpysa.

HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MTOCIIEN0BATEIbHO COEINHEHHBIX KOHIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHsle 0HbL

MexaHuueckue BOJHBI, yCIoBUs pacnpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHeHus: U
JuinHa BousiHBL. [lonepeunsie U mpoaoibHbIe BoJMHBL. VHTepdepenus n nudpakiuus MeXaHUUECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHBIE BOJIHBL. YCJIOBMSI M3JIYy4EHMsI 3JEKTPOMAarHUTHBIX BOJH. B3anMHas
opuenrtanus BekTopoB E, B, V B anexkrpomaruutHoii BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe,  HIpeJoMiIeHue,  monspuzanms,  Audpakuus,  uHTepdepeHuus.  CkopocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[Tkana 1eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIIMIIBI paIMOCBS3U U TENEBUACHUA. Panromokamus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEN CPEbl.

TexHuuyeckue ycTpoWCTBa U NPAKTHUECKOE NPHUMEHEHHE: MY3bIKaJlbHble HWHCTPYMEHTHI,
yJIBTPa3ByKOBasi JMArHOCTUKA B TEXHUKE U MEIULIMHE, pajiap, paIuONpUEMHUK, TEIEBU30D, AHTEHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O06pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmromieecst Teo Kak HCTOYHHK 3BYKA.

Habmroienue orpaskeHus: ¥ NpeaoMIIeHHs] MEXaHUUECKHUX BOJIH.

Habmonenue narepepeHnn 1 Iuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabmioneHue cBsi3u rpOMKOCTH 3BYKa U BBICOTBI TOHA C aMILTUTYAON U 4YaCTOTOM KoseOaHUH.



HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIIEHUE, TOIApU3aLus,
nudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

['eomeTrpuueckas ontuka. [IpsimonnHeitHOe pacripocTpaHEeHHE CBETa B OTHOPOHOM cpene. JIyd
cBera. ToueuHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n3006paxxeHuii B IIIOCKOM 3epKaJie.

[Tpenomienue cBeta. 3aKOHBI PEJIOMIICHHUS cBeTa. AOCOTIOTHBIN MOKa3aTeb MPETOMIICHHUS.
ITonHoe BHyTpeHHEE oTpakeHue. [IpenenbHblid yros oJIHOro BHYTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CiioxxHbIi cocTas Oenoro cBeta. L{Ber.

Cobuparomue 1 paccenBarolye JuH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U ONTUYECKast
cuina TOoHKOM muH3bL. IlocTpoenune wu3o0pakeHHUN B COOHMpAIOIIUX M PACCEUBAIOLIUX JIMH3AX.
®opMyna TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH F€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. MaTepdepenmus cBera. KorepeHTHbIE HICTOYHHUKH. Y CIIOBUSI HAOTIOACHUS
MaKCHMyMOB U MUHUMYMOB B MHTE€P(GEPEHLUOHHOW KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
MCTOYHUKOB.

Hudpaxus cera. Judpakunonnas pemeérka. YcaoBre HaOMI0IEHUS TJIaBHBIX MAKCUMYMOB
IIpU [aJICHUY MOHOXPOMATHYECKOIO CBETa Ha JU(PPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHudeckne yCTpOCTBa W TPAKTUYECKOE TNPUMEHEHHE: OYKH, JIiyna, (¢oToanmapar,
MPOSKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, AU(PpaKIUOHHAS PeIéTKa,
HOJIIPOU .

Jlemoncmpayuu

[TpsimonuHeHOE pacnpocTpaHEHHE, OTpPakeHUWE U IpesnomiieHue cBera. Onrudeckue
PpUOOPHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmronenue naTepdepeHnnu cera.

Habmonenue nudpakuun certa.

HaGnronenue nucnepcun cBeTa.

[Tonydenune cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOLIbIO AU(PAKIIMOHHOMN PEIIETKH.

Habmronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB N300paKEHUH B JIMH3AX.

Habmronenue qucnepcuu certa.

Paznen 6. OcHOBBI crieliaIbHON TEOPUH OTHOCHTEIbHOCTH

I'paHnnBl PUMEHUMOCTH KIIACCHYECKOW MexXaHUKHU. IlocTynmaTel clieualbHOW TEOpUHU
OTHOCHUTEJIBHOCTH: HWHBAapPHAHTHOCTh MOJYJII CKOPOCTH CBETa B  BaKyyme, NPHHIUI
OTHOCHUTEJIBHOCTH DWHILTENHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JUINHBI.

OHeprus U UMIYJbC PEISITUBUCTCKON YaCTHILIBI.

CBs13b MaccChl C SJHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTHUIbl. DHEPTHUs TTOKOSI.

Paszpnen 7. KBanToBas pusnka

Tema 1. Dnemenmol Keanmogoi OnMuKU

®otonbl. @opmyna [Inanka cBa3u Heprur (OTOHA C €ro YaCTOTOH. DHEPruss U UMIYIbC
dboToHa.



OtkpeiTe u uccnenoBanue Gorodpdexra. OnpiTel A. I'. CToneroBa. 3akoHbl GoTodhdekTa.
VYpaBuenue DiinmreiiHa 1s porodddekra. «Kpacnas rpanuna» Gorosddexra.

JaBnenue cera. OnbiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHUYecKue yCTpOICTBa U MpaKTUYeCKoe MpUMeHeHue: (PoTo3aeMeHT, GOTOAATUUK,
coJTHEYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

DoTod3deKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTHHOM.

HccnenoBanue 3akoHOB BHemHero Gororddexra.

CBeToquoI.

Conneunas G6arapest.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OneiTel Pesepdopaa mmo paccesnuro o -uactuil. [lnanerapuas moaens
atoma. [locrynatsl bopa. Uznydenue u noriomenue (OTOHOB IPH MEPEX0/I€ aTOMa C OHOTO YPOBHS
SHEepruu Ha Apyroi. Buasl cnektpos. CrieKTp ypOBHEW SHEPruu atoMa BOIOPOAA.

Bonnoseie cBoiicTBa yactull. Bosnbl ne bpoiinsa. KopnyckyispHO-BOJIHOBOM Jyanu3Mm.

CroHTaHHOE U BBIHYKJEHHOE HU3JIy4yEHHE.

TexHuueckue ycTpoWcTBa M INPAKTUYECKOE IPUMEHEHHME: CIEKTPaJbHBIA  aHaIWu3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pezepdopaa.

Omnpenenenue AIMHBI BOJIHBI JIa3epa.

Habumronenne nuHelyaTbIX ClIEKTPOB U3IIYUEHUS.

Jlazep.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

HaOnronenue nuHelvyaToro cexkTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, J0Ka3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKpHITHE PaJOaKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuro cocrtaBa pagdoakTUBHOro u3inyudeHus. CpoiicTBa anbga-,
Oera-, raMMa-u3aydeHus. BiusgHue painoakTUBHOCTU Ha 5KUBbIE OPTaHU3MBI.

OTtkpbITHE pOoTOHA M HeWTpoHa. HykinonHas Monens siapa I'eiizenOepra—lBanenko. 3apsin
anpa. Maccosoe uucio sapa. M30tomsl.

Anbda-pacnaa. DIEKTpOHHBIH M TO3UTPOHHBIN Oera-pacnan. ['amma-uznydyeHue. 3aKoH
PaauoOaKTUBHOIO pacnaja.

OHeprus cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakunu. JleneHne u CUHTES SI€Ep.

SAnepusiii peakrop. TepmosiaepHsliit cunTes. [Ipobiembl 1 MepCIEeKTUBB SAEPHOIN SHEPTETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIE€PHON SHEPTreTHKU.

OnemeHTapHble YacTullbl. OTKPBITHE IO3UTPOHA.

MeTo/ b1 HaOJIOIEHUS U PETUCTPALIUU AJIEMEHTAPHBIX YaCTHUILL.

@dyHnaMeHTaIbHbIE B3auMOAeHCTBUS. EAMHCTBO (pU3MUecKoil KapTHHBI MUPA.

TexHu4eckne yCcTpoHCTBa M IMPAKTUYECKOE NTPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLINX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopnovie pabomuol

HccnenoBanue TpekoB 4yacTHIL (110 TOTOBBIM (oTorpadusim).

Paznen 8. Di1eMeHTHI aCTPOHOMMH M ACTPOPU3NKH

OTalbl Pa3BUTHA aCTPOHOMUMH. HpI/IKJ'IaI[HOC U MUPOBO33PCHYCCKOC 3HAYCHHUEC ACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, ipKkre 3BE3/bI, TUTAHETHI, UX BUAMMOE JIBI)KCHHE.
ConHeuHas cucrema.



Connue. ConHeuHast akTUBHOCTh. Mcrounuk 3Heprun ConHua U 3BE31. 3BE3/IbI, UX OCHOBHBIE
XapaKkTepuCTUKU. JlnarpamMma «CHEKTpajbHBIM KJIacC — CBETUMOCTb». 3BE3Ibl TJIABHOU
IIOCIIEAOBATENbHOCTH.  3aBUCHMOCTh ~ «Macca —  CBETHMMOCTb» I 3BE31  IJIaBHOU
nocjea0BarelbHOCTU. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE NPEICTaBICHUS O
IIPOUCXOXKACHNN U 3Boatonuu CoslHIA U 3BE31. DTalbl XKU3HU 3BE3NL.

Mineunsiii [1yte — nama [NanakTtuka. [lonoxenne u neuxenune Connna B [Mamaktuke. Tumbl
rajJlakTuk. PaguoranakTuky u kBazapel. YEpHbIE IBIPHI B sIpax raJIaKTHK.

Bceenennas. Pacmmpenune Bceenennoil. 3akon Xa0O6ma. PaszOeranme ramaktuk. Teopwus
bonbuoro B3psiBa. PenukToBoe n3iydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHus HeBOOPYKEHHBIM IJIa30M € UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN IS
OTIpENIeJICHUs] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3JUS
CeBepHOro nomymapus 1 sipKkue 3BE31bl.

Habmonenus B reneckon Jlynsl, nminaner, Mieunoro [lytu.

O0o01marniee nOBTOpeHue

Ponb ¢u3uku u acTpOHOMHUHU B 3KOHOMHYECKOH, TEXHOJIOTUYECKOM, COLIMANbHOM U 3THYECKOM
cdepax IesTeNIbHOCTH YEJIOBEKa, POJib U MECTO (M3UKM U aCTPOHOMHUU B COBPEMEHHOH Hay4yHOU
KapTHHE MUpa, PoJib (PU3NYECKON Teopuu B (OPMUPOBAHUM MTPECTABICHUNA O (Pr3HYECKON KapTUHE
MHUpa, MECTO (pU3MUECKOW KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTaBICHUN O IIPUPOJE.

MexnpeaMeTHbie CBSI3H

U3yuenune kypca ¢usuku Oa3zoBoro ypoBHda B 11 kilacce ocymiecTBisieTcsi ¢ y4ETOM
coJiepKaTeIbHbIX MEXIPEJAMETHBIX CBSI3el ¢ KypcaMu MaTeMaTHKU, OMOJIOTUU, XUMUH, Teorpadun
U TEXHOJIOTHH.

Mesicnpeomemnuvie nousimus, CBSI3aHHbIE C U3yYEHHEM METOJI0OB HAYYHOT'O [T0O3HAHUS: SIBIICHUE,
Hay4HbId (akT, TUmore3a, ¢uU3MUEcKas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJEHUE, DKCIIEPUMEHT,
MOJIEJIMPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YPAaBHEHMH, TPUTOHOMETpUYECKHE (PYHKIHMU: CHUHYC,
KOCHUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U X NMPOEKIINH
Ha OCH KOOPJAMHAT, CJIOXEHHE BEKTOPOB, IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUUN, MPHU3HAKU
o00Ms TPEYTOJIbHUKOB, ONpeeIeHNe IIOAN IIOCKUX GUryp 1 00bEMa Tell.

buonocus: snextpuyeckue SBICHUS B KUBOW MpUpOJE, KojieOaTeNbHbIE BUKEHUS B KUBOU
IIPUPOJIE, ONITUYECKUE SIBJIICHUS B )KUBOU IPUPOJIE, NEHCTBUE pAaJUallM HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MbI
00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAIbHBINA aHAJIH3.

l'eocpaghus: MarHuTHBIE TOJIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pyad, (OTOCHEMKA 3EMHOMU
IIOBEPXHOCTH, NPEACKA3aHNE 3€MJIIETPSCEHUH.

Texnonozusi: TUHUM BJEKTpOINEpenady, T'eHepaTop MEPEeMEHHOro TOKa, 3JEKTPOJBUTATENb,
UHAYKIMOHHAs TIeYb, pajap, paguoNpHEMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

TEMATHYECKOE INTAHUPOBAHUE

Nen/m | HawmmeHoBaHUe pa3fenioB U TEM KonauuecTto yacos, OnekTpoHHBIE (HUPPOBEIC)
OTBOJMMBIX Ha OCBOEHUE 00pa3oBaTeIbHbIC PECYPCHI
KaXXJIOTO Pa3Jielia i TEMBI

1 2 3 4
11 kaacce (68 1)

PA3EJ 4. 3JIEKTPOAUHAMMKA (114)
4.1 |MaFHI/ITHO€ oJe. |11 Ihttp://school-colIection.edu.ru/colIection



http://school-collection.edu.ru/collection

DJIeKTPOMArHUTHAS MHIYKIIUS http://fcior.edu.ru

butimorexal [OK
https://m.edsoo.ru/7f41bf72

PA3JEJI 5. KOJJEBAHUS Y BOJIHBI (24 1)

5.1 [Mexannueckue u 10 http://school-collection.edu.ru/collection
JJIEKTPOMarHUTHbBIE KOJieOaH s brubmrorekal [OK
https://m.edsoo.ru/7f41bf72
5.2 |MexaHu4ecKHe U IEKTPO- 5 http://school-collection.edu.ru/collection
MArHUATHEIE BOJIHBI http://fcior.edu.ru
bubanorekal [OK
https://m.edsoo.ru/7f41bf72
5.3 |Onruka 10 http://school-collection.edu.ru/collection
bubanorekal [OK

https://m.edsoo.ru/7f41bf72

PA3JIEJI 6. OCHOBbI CHELITUAJIbHOM TEOPUHA OTHOCUTEJIBHOCTH (4 u)

6.1 |Ocnosel CTO 4 http://school-collection.edu.ru/collection
http://fcior.edu.ru

bubanorekal [OK
https://m.edsoo.ru/7f41bf72

PA3JEJI 7. KBAHTOBAS ®U3HUKA (15 uv)

7.1 [DneMeHTHI KBAHTOBOM OIITUKHU 6 http://school-collection.edu.ru/collection
7.2 |Crpoenue atoma 4 http://fcior.edu.ru
7.3 |AtomHoe smpo 5 bubnuorexkal [OK

https://m.edsoo.ru/7f41bf72

PA3JEJI 8. QJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU (7 v)

8.1 |DreMeHThI aCTPOHOMUH U 7 http://school-collection.edu.ru/collection
acTpopu3uKU http://fcior.edu.ru
bubimorexkal [OK

https://m.edsoo.ru/7f41bf72

OBOBILIAIOLIEE MOBTOPEHME (4u)

Pe3eps (3 )

UTOI'O|136 yacoB KonTponpHbIX paboT -4

JlaboparopHbix pabot-7

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOTI'O ITPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusnka, 11 kmace/ Mskumes I'.JI., byxosues b.b., Hapyrua B.M. non penakuueii [lappenrreBoit
H.A., Akunonepnoe o6mectso «M3narenscrBo «IIpocemienne»

VYueOnuk. @uzuka. 10 (11) ki.: /aBt. Mskumes .. u ap. — Yuebn. g obuieoOpaszopar. yueo.
3aBeaeHuit. — M.: Jlpoda, 2006.

Co6opnuk 3anau o ¢usuke: s 10 — 11 k1. obmeodbpazoBatenbHbIX yupexaeHuit /ast. A.IL
PeivkeBud. — M.: Jlpoda, 2002.

Coopnuk 3amad o ¢usuke: s 10 — 11 k1. 061meodpa3oBaTebHBIX YIPEKIESHUN /COCT.
I'.H.Crenanosa. — M.: [Ipocsenienue, 2004.

XannanoB M.H., Xannanosa T.A. EI'2-2006. M.: «Dx3amen», 2006.
®usuka. Tectol. 10 — 11 kmaccel: Yuedbno-meroandeckoe nocooue /H.K. I'manpimesa, U.N.
Hypmunckuii, A.W. Hypmunckuii u ap. — M.: poda, 2003.
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