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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YpOBHS HAa YPOBHE CpETHEr0 oO0mmero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUII K pe3yabTaTaM OCBOCHHS OCHOBHOMU
oOpa3oBaTeNbHOM mporpammsbl, npeactaBieHHbIX B ®T'OC COO, a Takxke ¢ yu€rtom demepalbHOR
paboueil mporpamMMbl BOCITUTAHUS W KOHIICTIMY TpEnogaBanus yueObHoro npeamera «Pusnka» B
oOpa3oBaTenbHBIX  opraHmsanmusix  Poccuiickoit ~ ®exepanuu,  peaqu3ylomMX  OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

CopneprkaHue mporpaMMsl 1Mo (hYU3KMKe HampaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOydaromuxcss 10—11 kmaccoB mpu oOydeHnu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CUCTEMHO-ESITEIbHOCTHOTO NoaxoAa. [IporpamMma 1o ¢pusuke cOOTBETCTBYET TPEOOBAHUSAM
OI'OC COO x mnIaHupyeMbIM JIMYHOCTHBIM, IMPEIMETHBIM M METaIllpeIMETHBIM pe3yJabTaTaM
oOyueHusi, a TaKKe YYUTHIBAET HEOOXOIUMOCTb pEaju3allii MEXIPEAMETHBIX CBs3eH (PU3MKU C
€CTECTBEHHO-HAY4YHbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpeaensoTcss OCHOBHBIE 1I€JIM U3YyYEHUS
(bU3UKH HAa YpOBHE CpeHEro oOIiero oOpa3oBaHus, TUIAHUPYEMBIE pe3ybTaThl OCBOCHUS Kypca
(bU3UKH: TUYHOCTHBIC, METANIPpEAMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3uke BKIIOYAET:

e [IJIaHUpPyEMblE€ PE3YyIbTAaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypPOBHE, B TOM YHCIE

MpeIMETHBIE Pe3yabTaThl MO roJiaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay 1no rogam oOydeHusl.

dusnka Kak Hayka 0 HamOoJiee OOIMMX 3aKOHAX MPHUPOIBI, BHICTYMAas B Ka4yeCTBE y4eOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIQJ B CHCTEMY 3HAaHUN 00 OKpYKalollleM MHpeE.
HIkonpHBINA Kype (PU3UKH — CHCTEMOOOPA3YIOIIHIL ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3UYECKUE 3aKOHBI JISKaT B OCHOBE IPOIIECCOB M SIBICHUN, M3y4aeMbIX XUMUEH,
ounosorue, pusmdyeckoil reorpadueit 1 actpoHomueit. VMcnonp30BaHNe U aKTUBHOE MPUMEHEHHUE
(bUBUYECKUX 3HAHUN OMpeIeNsieT XapakTep M pPa3BUTHE DPa3HOOOPa3HBIX TEXHOJOTUH B cdepe
SHEpPreTHKHU, TPAHCIOPTa, OCBOCHMUS KOCMOCA, MOJIyYEHUS HOBBIX MAaTE€pHAIOB C 3aJaHHBIMU
cBoiicTBamMu U Apyrux. 3yuenue Gpusukyu BHOCUT OCHOBHOM BKJIaa B POPMUPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTHUHBI MHpa oOydaroumuxcs, B (GOpMHUPOBAHHUE YMEHUN MPUMEHSTh HAYYHBIH METO]
MO3HAHUS MPU BHIMOJIHEHUH UMU y4eOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca (u3MKu 715 YPOBHS CpefHero oduiero oOpa3oBaHUs HOJOXKEH Pl UIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoesn yerocmnocmu. B COOTBETCTBUU C HEl KypC SIBISIETCS JIOTHUECKU 3aBEpPUIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3leloB (M3HMKH, BKIIOYAET KaK BOMPOCHl KJIACCHYECKOM, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B coOTBETCTBUM ¢ Hell maTepuan Kypca GU3UKH OObEIUHEH BOKPYT
¢buznueckux Teopuil. Benymmum B kypce siBisieTcst GopMUpOBaHKUE MPEICTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELUIECTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npennojaraeT HCIOJIb30BaHHE T'yMaHUTApHOTO
MOTeHIMana GU3NIECKON HayKH, OCMBICIICHHE CBS3U Pa3BUTHSA (PU3HMKM C pa3BUTHEM OOIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIEMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc GU3UKU MpennojaraeT 3HaKOMCTBO € LIIMPOKUM
KPYrOM TEXHUUYECKUX M TEXHOJIOTUYECKHUX NMPUIIOKEHUH N3yUeHHBIX TEOPHH U 3aKOHOB.

Hoes okonocusayuu peannsyercss TIOCPEICTBOM BBEJICHHUS JIIEMEHTOB  COJEpKaHUs,
MOCBSIIIEHHBIX SKOJIOTHUYECKUM Tpo0iieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBl C PAa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a TakkKe 00CYXAEHUS MpoOJieM PalMOHAIBHOTO MPUPOIONOIL30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3MKH Ha ypOBHE CpeAHEro oOmero oOpa3oBaHHS
ABIISIIOTCS  (pU3MUEcKue Teopun ((POopMHpPOBAaHHE TMPEICTABICHUA O CTPYKType IOCTPOCHHUS
¢busznueckoil Teopuu, poiau (yHIAMEHTAIBHBIX 3aKOHOB ¥ TPHUHIMUIIOB B COBPEMEHHBIX
NpCACTaBJICHUAX O MIPHUPOAC, I'paHUIAX IMPHUMCHUMOCTHU TeOpHﬁ, JUIA OIIMCaHUuA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CuCTeMHO- IS TETbHOCTHBIN TOAX0 B Kypce (PHM3MKH peanu3yercsl MpEexJe BCEro 3a CUéT
OpraHu3aluyi SKCIEPUMEHTAIBFHON JAeaTenbHOCTH oOydaromuxcs. st 6a30BOro ypoBHS Kypca
(GU3MKH — 3TO HMCHOJB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX OJKCIIEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B TporpaMme No (u3uke OOBeAWHEHBI B OOMMH CHHCOK
YUECHHUYECKUX TPAKTHUECKUX paldoT. BrlieneHne B yKa3aHHOM IepeyHe JIabOpaTOpHBIX padoT,
IMPOBOAVMMBIX [JIsI KOHTPOJA W OHLCHKH, OCYHICCTBIACTCA YYaCTHUKaMU O6pa3OBaT€J'II)HOFO
rporecca UCXoAs U3 OCOOCHHOCTEM IMIaHUPOBAaHHUS M OCHalleHHs kaOuHera ¢usuku. Ilpu sTom
obOecrieunBaeTcs OBJIAJIEHUE OOYYaIOIMMUCS YMEHUSIMHM IPOBOJUTH KOCBEHHBIE W3MEPEHHs,
HccjIe10BaHuA 3aBHCHMOCTEH (1)I/ISI/I‘I€CKI/IX BCIIMYMH MW TIOCTAHOBKY OIIBITOB II0 IPOBCPKE
MMPEATOKCHHBIX TUIIOTE3.

Bonrmoe BHNManne YACTIACTCA PCUICHUTO paC‘-IéTHI)IX 1 KAa4YE€CTBCHHBIX 3a/1a4. HpI/I OTOM 1JIA
pacu€THBIX 3a7ad TPUOPUTETOM SBIIIIOTCS 3a7aqd C SBHO 3aJaHHOW (H3UYECKOW MOJIENbIO,
MTO3BOJISIOIINE MTPUMEHSTh W3YUeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasJena Kypca,
TaK U UHTCTPUPYA 3HAHUA U3 Pa3HbIX PasgcyIoB. 21.]'[5[ KauC€CTBCHHBIX 3a/la4 NPUOPHUTECTOM SABJIAIOTCA
3a/laHusl Ha OOBsICHEHHE MPOTEKaHUs (PU3MUECKUX SIBJICHUM U MPOLIECCOB B OKPYKAIOIIEH JKU3HH,
TpeOytorire BbIoopa GU3NYECKON MOIETH ISl CUTYalluH NMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanmsimu @I'OC COO k MaTepuabHO-TEXHUIECKOMY 00ECIIEYCHHIO
y4eOHOTro Tporiecca 0a30BbIi ypOBEHb Kypca (DU3WKH HA YPOBHE CPEIHEro 00Iero oOpa3oBaHMs
JOJKeH M3y4daThCS B YCIOBHUSX HpeIMETHOro KabOuHera (U3UKHM WIHM B YCIOBHUAX
MHTErPUPOBAHHOTO KaOWHETa NpPEIMETOB €CTECTBEHHO-HAydyHOTO LHKiIa. B kaOunere ¢usuku
JOJKHO OBITh HeoOXonuMmoe JiabopaTopHOEe O00OpYyAOBAaHME JJIsi BBINOJHEHHS YKa3aHHBIX B
IporpaMme mo Gu3nKe y4eHMUYeCKUX MPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCcTpaliMoHHOE  000pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBHM C  MPUHIIUIIOM
MUHUMAaJbHONH JOCTaTOYHOCTH W OOECHeuMBaeT IMMOCTAaHOBKY MEPEYUCICHHBIX B MPOTpamMMe II0
(¢u3MKe KIIOYEBbIX JEMOHCTpAalMi M MCCIENI0BAaHUSA M3y4yaeMbIX SIBJICHUW U TPOIIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JIaboparopHoe 0060pyAOBaHUE AJISI YICHUUYECKUX MPAKTUUYECKUX padboT hopMUpyeTCs B BUJIE
TEMaTUYEeCKHX KOMIUIEKTOB M OOecreunBaeTcs B pacuyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temaruueckue KOMILIEKTHI J1abopaTOpHOTOo OOOpYyNOBaHUS JOJDKHBI  OBITh
MOCTPOCHBI HAa KOMIUJIEKCHOM HCIOJb30BAaHUU aHAJIOTOBBIX M IUGPOBBIX MPUOOPOB, a TaKkKe
KOMITBIOTEPHBIX U3MEPUTEIILHBIX CUCTEM B BUE LU(POBBIX Ta00paTOpHil.

OCHOBHBIMU 1IENISIMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE HHTEPECA U CTPEMJIICHHSI 00yUaIOIIMXCS K HAYYHOMY U3Y4EHUIO TIPUPO/IbI,

pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTABIECHMA O HAyYHOM MeEToJleé TMO3HaHus U  (HopMUpOBaHHE

UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;
e (opMupOBaHME HAYYHOTO MHPOBO33PEHUS KaK pe3y/lbTaTa M3yUeHHs OCHOB CTPOCHHS
MaTepuH U (QyHIaAMEHTAIBHBIX 3aKOHOB (PU3UKH;



(dbopMupoBaHHEe YMEHUN OOBICHITH SBICHUS C HCIOIB30BAaHUEM (DM3MUYECKUX 3HAHUU U
HAaYYHBIX JI0Ka3aTEJIbCTB;

(dhopMHpOBaHKE TPEICTABICHUNA O POJM (PU3UKU IS Pa3BUTHs JPYTUX €CTECTBEHHBIX
HAYK, TEXHUKHA 1 TEXHOJIOTUH.

JlocTikenue 3THX Iieiedl oOecneyWBaeTCsi pEIICHHEM CIEAYIOIMX 3aJad B Ipolecce
M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeHero o0miero o0pa3oBaHus:

npuoOpeTeHNe CHCTEMBI 3HAHUH 00 00mMX (DM3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpHUAX, BKIIOYAsi MEXaHUKY, MOJIEKYJISPHYIO (U3HKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(U3UKY U DIIEMEHTHI acTPO(PU3UKH;

(bopMupoBaHHE YMEHHI IPUMEHATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUST (PU3MUECKIX
SIBJICHUH B IPUPOJE U JUIS IPUHATHS IPAKTUYECKUX PELICHUN B IOBCEITHEBHOMN KU3HH;
OCBOEHHUE CIIOCOOO0B PELICHUS PAa3JIMYHBIX 3ajjay C SIBHO 3aJaHHOM (hHU3HUECKON MOJIENbIO,
3a/1a4, MOJPa3yMEBAIOLINX CAMOCTOSTEIbHOE CO3JaHle (PU3NUECKON MOJENH, aleKBaTHON
YCIIOBHSIM 33]1a4H;

MOHMMaHHe (U3MYECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIQJIECHUE METOJAMHU CaMOCTOSTEIbHOTO IUIAHUPOBAHUS W TPOBEACHUS (PUINUECKUX
AKCIEPUMEHTOB, aHAIN3a U WHTEpIpEeTaluu UH(OpPMAaLIMU, OTpeesieHUsl JOCTOBEPHOCTH
MTOJTy4EHHOTO PE3yJIbTaTa;

CO3JIJaHME YCIIOBHM Il PAa3BUTHUsI YMEHHHM NPOEKTHO-HUCCIEA0BATENIBCKOM, TBOPYECKOM
NESATENBHOCTH.

Ha w3yuenune ¢usuku (0a30BBIi YpOBEHB) Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHUS
orBoautcs B 11 kimacce — 68 vacoB (2 yaca B HEJEIIO).

[Ipemyaraemerit B mporpammMe 1o (pu3uke mepedeHb Jab0paTOPHBIX M MPAKTHUYECKHX paboT
SBJIIETCS PEKOMEHJOBAaHHBIM, YUUTENb JAETAeT BHIOOP MPOBEACHUS JIaOOPATOPHBIX PadOT U OMBITOB
¢ yu€TOM UHANBUIYATHLHBIX 0COOCHHOCTEH 00yJaIoOmnuXCsl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA INTPOI'PAMMBLI 11O ®U33HUKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoeHue y‘Ie6HOFO npeamMceTa «®Du3nka» Ha YPOBHE CpPCOAHETO O6IJ.I€F0 06p3.30BaHI/I$I
(6330BHI>1 ypOBeHB) JOJIDKHO o0ecneyuTh AOCTUKCHUC CIICAYIOINX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX
" IMpCIAMCTHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTAaTOB.

JJUYHOCTHBIE PE3YJIBTATHI
JIM4HOCTHBIE pE3YyNbTaThl OCBOEHUS y4deOHOro mpenmera «®DPu3MKa» MOMKHBI OTpaXkaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEHN JINYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUM,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM LIEHHOCTSM POCCHICKOTO OOIIECTBa, PaCIIMpPEHNE KU3HEHHOTO
OTBITA U ONBITA JEATEILHOCTH B MPOIIECCE PEaTU3allMi OCHOBHBIX HANpPABJICHUM BOCIHUTATEIBHON
JIEITeILHOCTH, B TOM YHCJIE B YaCTH:
1) rpa’aaHcKOro BOCIUTAHMS:



COPMHUPOBAHHOCTh ~ TPAXKAAHCKON  MO3MIMK  OOydaromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTI'0 4JIEHA POCCUICKOI0 OOIIECTBA;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHUYECKUX U JEMOKPATUYSCKUX
IIEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYK JAEATEIBHOCTb B MHTEpEcax IPa)KJaHCKOro OOLIEeCTBa,
y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aliiy;

YMEHHE B3aUMO/ICHCTBOBAThH C COIMAILHBIMA HHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIUSIMH
Y Ha3HAuYCHHEM;

TOTOBHOCTH K TYMaHUTApHOU 1 BOJIOHTEPCKOM JESITETHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTH POCCUHCKOM I'PaKTAaHCKOW MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHNE K TOCYAapCTBEHHBIM CHUMBOJIAM, IOCTH)KEHUSM POCCUHCKUX YIEHBIX
B 00y1acTu (PU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTh OLIEHMBATH CUTYAIMIO W NMPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICH Ha
MOpaTBHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B IESITEIHLHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHPY, BKJIIOYAsh CTETUKY HAYYHOTO TBOPUYECTBA, MPHCYIIETO
¢buznueckoi HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K pa3aIndHbIM chepam npodeccuoHaIbHON AeATeIbHOCTH, B TOM YHUCIIE CBS3aHHBIM C
(¢U3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymielr mpodeccuu u
peain30BbIBATH COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHWI0O W camMoOOpa30BaHMIO B 00JiacTh (DU3WKH Ha
MPOTSKEHUU BCEH )KU3HU;

6) 3K0JIOrHYeCKOr0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh  SKOJOTMYECKOW KyJIbTYphl, OCO3HAHHME TJIOO0AJIBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIICHUE IEHCTBUN B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMSI Leei
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

paciiupeHue ombITa JesTEIIbHOCTH IKOJIOTUYECKOM HAIPABIEHHOCTH HA OCHOBE MMEIOIINXCS
3HAHUN 10 PU3HKE;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(buznueckoil HayKu;

OCO3HAaHHE ILIEHHOCTH HAyYHOH NEesATeNbHOCTH, TOTOBHOCTh B Mpollecce H3ydeHHs (HU3HKU
OCYILIECTBIISITh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO EATENIbHOCTh HHINBUIyaTbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEpPCcaIbHbIC Y4eOHbIE JeHCTBUSA



ba3oBble Jornveckue a1eCTBUS:

CaMOCTOSITEIBHO  (POPMYIIHPOBATh M aKTyalM3MpPOBATh MPOOJIEMy, paccMaTpuBarh e€
BCECTOPOHHE;

ONIPEAENATh LENU IEATEIIbHOCTH, 3a1aBaTh MTAPAMETPbl U KPUTEPHUH UX JTOCTHKECHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeiBaTh IUIAH PEHICHUS MPOOIEMBbl C YIETOM aHAIM3a UMEIOIIUXCS MAaTEPHATBHBIX H
HEMaTEpHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAEATEIbHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIHTATOB LEISAM,
OLICHUBATh PUCKU MOCIEACTBUI NESITEILHOCTH;

KOODJAMHUPOBATh W BBIMOJHATH pPabOTy B YCIOBUSIX PEAJIbHOTO, BHUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble uccienoBarejbCcKue AeiiCTBHS.

BIIQJIETh HAyYHOW TEPMHHOJIOTUEH, KIIOUEBHIMUA TMOHATHUSAMU W METOJaMH (PU3UUECKOU
HayKH;

BIIQJIETh HABBIKAMHM Y4€OHO-HUCCIEAOBATEIHCKONM M MPOEKTHOW MACSATENIHHOCTH B 00JIaCTH
(M3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEILHOMY IMOMCKY METOJIOB PEIICHUS 3aaad
(DMBUYIECKOTO COICpKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO0B ITO3HAHWS;

BJIAJIETh BHUJAAMHU JIEATEIIBHOCTU IO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEPIPETALNH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHUTYyallUsX, B TOM YWCJIE TIPU CO3JIaHUU
y4€OHBIX MPOEKTOB B 001aCTH (PU3HKH;

BBISIBJISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyAIM3UPOBATh 3a/a4y, BBIJIBUTATh THIIOTE3Y
€€ peleHus, HaXOAUTh ApTYMEHTHI JIsl I0Ka3aTeIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTpPhbI
U KPUTEPUU PEUICHUS;

aHAJIM3UPOBATh IMOJYYEHHBIE B XOJI€ PELICHUS 3aa4ydl pe3yJbTaThl, KPUTHUYECKH OLICHUBATh
UX JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIOBUSIX;

CTaBUTHh U (HOPMYITMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BATEIIbHON NIEATEILHOCTH, B TOM
YHUCJIe MPU U3YYCHUU (DU3UKH,

JaBaTh OIEHKY HOBBIM CHUTYaIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUSI 110 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEEATSIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJICH, TIpeyIaraTh OpUrMHAIbHBIE TOAXO bl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOYCKAIOIIUE ATbTCPHATUBHBIC PEIICHHUSI.

PaGora ¢ undopmanmeii:

BIIJIETh HaBBIKAMH TOJy4eHHUs] WHGOpMaluu (PU3HUECKOro COAEpKaHHS M3 HCTOUYHHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYILIECTBJIATh IIOMCK, AaHAJIU3, CHUCTEMATH3alUI0 U
HWHTEpIpETaIMIo HH(pOpMAIUK pa3IudHBIX BUOB B (GOPM MPEACTABICHUS;

OIICHUBAThH JJOCTOBEPHOCTH MH(OPMAITUH;

WCIOJIb30BaTh CPe/ICTBA MH(OPMALIMOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJOTHI B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3al[MOHHBIX 3a1ad C COONIIOJIEHHEM TpeOOBaHUN
OPrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpPEKEHHs, MPABOBBIX M ATHYECKHUX
HOPM, HOPM HH(POPMAIIOHHOM 0€30MacHOCTH;

cOo37aBaTh TEKCThl (PU3UYECKOTO COJACPIKAHUS B PA3IMUHBIX opMaTax ¢ y4€TOM Ha3HAYCHHUS
uHopMallUd W TIENIeBOM ayAUTOpPHUM, BbIOMpas ONTUMaNbHYIO GOpMYy TMpEACTaBICHUS U
BHU3yaJIU3alUu.



KoMMmyHukaTHBHBIE YHUBepcalbHbIe y4eOHbIe JelCTBUSA:

OCYIIECTBIIATH OOIIEHHE HA YPOKaX (PM3UKU M BO BHEYPOUHOU J€ATEIBHOCTH;

pacro3HaBaTh NMPEINOCHUTKA KOH(DIUKTHBIX CUTYallu U CMT4aTh KOH(DIUKTHL;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOJIb30BAaHUEM S3BIKOBBIX CPEJICTB;

[IOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUAYAILHON pabOThI;

BBIOMpATh TEMATHKYy W METOABl COBMECTHBIX JACHCTBHI C y4€TOM OOLIMX HHTEPECOB M
BO3MOYHOCTEHN Ka)/I0T0 4jieHa KOJUIEKTHBA;

IIPUHUMATD 1I€JI1 COBMECTHON JI€ATEIbHOCTH, OPIraHU30BbIBATH U KOOPAUHUPOBATH JAECHCTBUS
o €€ JAOCTHKEHHIO: COCTAaBJIATh IUIAH JACWCTBUM, pacCHpeneisaTh poiauM € Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh Ka4eCTBO CBOETrO BKJIA/a U KaX/JI0T0 YYaCTHHKA KOMaH/bI B OOIIMN pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

npeniaraTb HOBBIE MPOEKTHI, OIIEHMBATh HJEU C MO3WLIUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMUECKOE MOBECHHUE B PA3JIMUYHBIX CUTYaLUSIX, IPOSIBIISTh
TBOPYECTBO M BOOOPaKEHHE, OBITh HHUITHATHBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITEIPHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATEIBPHOCTh B O0MactTu (U3NKU U
ACTPOHOMHUH, BBISIBIIATH MPOOJIEMBI, CTABUTH M (JOPMYITHUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEHIeHMs] pacu€THBIX M KAYEeCTBEHHBIX 3a/ay, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOM paboThl € y4€TOM HMEIOIIUXCS  PECcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;
JieNiaTh OCO3HAHHBIA BBIOOP, apryMEeHTHpPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTHh 3a
pelieHue;
OILICHUBATh MIPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBIICHUIO SPYIAUIMHU B 00JaCTH (DU3UKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYaIlUsiM, BHOCHUTH KOPPEKTHUBHI B JIE€ATEIbHOCTH, OILICHHWBATH
COOTBETCTBHUE PE3YJILTATOB IIEJISM;
BIIIETh HAaBBIKAMHU MO3HABATEIbHON Pe(PIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHH U
MBICIUTENbHBIX MPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;
UCIO0JIb30BaTh MPHUEMBI peIIeKCHU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOTO PEIICHUS;
YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHHXKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI JPYIUX [IPU aHAIN3€ Pe3y/IbTaTOB ACSTEIbHOCTH;
MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpPHU3HABATh CBOE MPABO U MPABO APYTUX HA OIIUOKH.



B mpouecce AOCTHKEHHS JIMYHOCTHBIX PE3YyJIbTaTOB OCBOCHMS MPOTPaMMBI MO (pu3HKe st
YPOBHSI CpeAHEro oomero oOpazoBaHHsl y OOYYaIOIIMXCS COBEPIICHCTBYETCS 3MOIMOHAIBHBIN
MHTEJUIEKT, TPEATOJIaraonuii ¢(hopMUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CHOCOOHOCTh NMOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABJICHUS PAa3BUTHUS COOCTBEHHOW SMOIIMOHAILHOU Cephl, ObITh YBEPEHHBIM B ce0¢€;

CaMOPETYJIMPOBAHHUSI, BKIKOYAIOUIEIO0 CAMOKOHTPOJIb, YMEHUE IPUHUMAaTh OTBETCTBEHHOCTh
3a CBOE NOBEJIEHUE, CIOCOOHOCTh aalTUPOBAThCA K 3MOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALlMM, BKJIIOYAIOLIEH CTPEMIICHUE K JOCTIDKEHUIO LM M YCIEXY,
ONTUMU3M, HHAIIMATUBHOCTh, YMEHUE JCHCTBOBATh UCXO U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIOCOOHOCTh MOHUMAaTb 3MOLMOHAIBHOE COCTOSHUE JIPYIuX,
YUUTBIBATh €T0 MPHU OCYLIECTBICHUH OOIIEHNUS, CIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATH OTHOIICHUS C JPYrUMHU
JIIOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliath KOHQIUKTHL.

Pabouas mporpamma 1o ¢usuke pazpaborana ¢ yuérom PabGodeil mporpaMMbl BOCITUTAHUS

I'bOY «IIpumopckas mkona HoBoazoBCKOro m.o.».

BocnuraTeabHbIi moTeHIHAJ peaMeTa «Pu3nKay peau3yeTcs Yepes:

— TIpUBJICYCHHE BHUMAHUS OOYYArOIIMXCS K [EHHOCTHOMY acCleKTy M3y4aeMbIX Ha YpOKax
SIBJICHUHM, OpraHu3aluio padoThl € TOdTydyaeMOll Ha ypOKe COLMalbHO 3HAUYMMOMN
MHpOpMaIel — UHUIMUPOBAaHKUE €€ 00CYXK/IEeHHS, BbICKa3bIBaHUS O0YYaIOLUIMMUCS CBOETO
MHEHWUS TI0 €€ TTOBO.TY, BRIPAOOTKH CBOETO OTHOIIECHHS K HE;

— JIEMOHCTpAlMI0 O0YYaromUMCSl IMPUMEPOB OTBETCTBEHHOTO, TPa)KIAHCKOTO IOBEICHUS,
MIPOSIBJICHUST YEJIOBEKOJIOOMS M JT0OOPOCEPACUHOCTH, 4Yepe3 MOA00p COOTBETCTBYIOIIUX
TEKCTOB JJIsl UTEHUS, 3a/Jay JJIS PEUIeHUs, MPOOJEeMHBIX CUTyallud Juii 0OCYKIEHUS B
KJ1acce;

— TIpUMEHEHWE Ha YpPOKE MHTEPAaKTUBHBIX ¢GopM paboTel ¢  OOyJaronuMucs:
MHTEJUIEKTYalIbHBIX UTP, CTUMYJIHPYIOLIUX MMO3HABATEIbHYI0 MOTHBALIMIO O0YyYaroIINXCs;
JUIaKTUYECKOTO Tearpa, TI/e IOJY4YeHHble HA YpPOKEe 3HaHHUA OOBITPHIBAIOTCS B
TeaTpalbHbIX MOCTAHOBKAX; IUCKYCCHH, KOTOpbIE Aal0T OOYyYarolIUMCS BO3MOXKHOCTb
MPUOOPECTU OMBIT BEACHUS KOHCTPYKTUBHOTO AMANIOTa; FPYNIOBOM paboThl WK pabOThHI B
napax, KOTopsle ydaT oOy4arommxcsi KOMaHIHON paboTe W B3aMMOJAEHCTBHUIO C APYTUMHU
00y4JarIUMHUCH;

— VHUIMHMPOBAHUE U TMOJIEPKKY HCCIIEIOBATEIILCKON JEATENbHOCTH O0YJaIOIUXCs B PaMKax
peanu3auy UMU UHIUBUIYaJIbHBIX U TPYIIOBBIX UCCIEIOBATENLCKUX MPOEKTOB, YTO JACT
OOydJarommMcsi  BO3MOXKHOCTh ~ MPUOOPECTH  HAaBBIK  CaMOCTOSITEBHOTO  PEIICHHS
TEOPETUYECKO MpoOJIeMbl, HABBIK TE€HEPUPOBaHUS U OGOpMIICHUS COOCTBEHHBIX HIEH,
HaBBIK YBKUTEJHHOTO OTHOLICHHS K YY)KUM HJeIM, OQPOpPMIIEHHBIM B paboTax Apyrux
uccreaoBaTesnel, HaBbIK MyOIMYHOTO BBICTYIUICHUS MEpe/ ayAUTOpUEH, apryMeHTUPOBAHUS
Y OTCTaMBaHUsI CBOEH TOUKHU 3PEHHUS.

HNPEIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 11 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMeEpax pojib U MecTo (PU3uKu B (POPMUPOBAHUHM COBPEMEHHOMU
HAay4YHOW KapTHHBI MHUpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMH, B IPAKTHYECKOU
JEeATETBbHOCTH JIFOJICH, IEJIOCTHOCTh U €AUHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTBIBATh TPAaHUIBl [PUMEHEHHS HW3YYCHHBIX (U3MYECKHX MOJENEH: TOYECUHBIN
NIEKTPUYECKUM 3apsf, Jyd CBETa, TOUCUHbII HCTOYHUK CBETA, SAEpHAs MOJENb aTOMa, HYKJIIOHHAs
MO/IeJIb AaTOMHOTO SiZ[pa TMPH pelIeHNH (PrU3nIecKux 3a/1a4;

pacrno3HaBaTh (DU3MUYECKUE SBJIICHUS (MIPOIECChI) W OOBSCHATh MX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKNA W KBAHTOBOW (DM3WKHU: AIIEKTpHUYECKas MPOBOJMMOCTH, TEIJIOBOE, CBETOBOE,
XUMHMUYECKOE, MArHUTHOE JEWCTBUS TOKa, B3aUMOJEHCTBME MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, JeMCTBHE MArHUTHOIO II0JII Ha TPOBOJHUK C TOKOM M JIBUXKYIIMHICS 3apsn,
AJIEKTPOMArHUTHbIE KOJIEOAHHS M BOJIHBI, IPSIMOJIMHEMHOE PACIPOCTPAaHEHHE CBETa, OTPAKEHHUE,
npenomiieHne, uHTepdepeHuus, audpakuuss W MOJsIpU3alus CBeTa, JUCIEpPCHsl CBETa,
dbotornexkrpuueckuii dpdext (bhoTodaPdexT), cBeToBOE NaBlieHHE, BOZHHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIHOAKTUBHOCTE;

OTHCHIBATh M3y4YEHHbIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, OINTHYECKUE,
ANIEKTPUYECKYI0 MPOBOJUMOCTh PA3UYHBIX CpEl) M AJIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHOJIb3YS  (U3MYECKHE BEJIMYMHBL: AJIEKTPUYECKHI 3aps], Ccujla TOKa, JIIEKTPUYECKOe
HampspKeHUe, AJIEKTPUYECKOe CONMPOTHUBIIEHHE, Pa3HOCTh MOTEHIMANIOB, AJIEKTPOJBIKYIIAs CHIIA,
paboTa TOoka, WHAYKUMS MarHUTHOTO TOJs, cuia Awmmepa, cwia JlopeHna, HWHIYKTHBHOCTh
KaTYIIKH, SHEPrus D3JIEKTPUYECKOTO W MArHUTHOTO TOJIeH, MepuoJ W YactoTa KoyiebaHHil B
KoJjiebaTenbHOM KOHTYpE, 3aps] M cuja TOKAa B IpOLlECCe TapMOHMYECKUX 3JIEKTPOMArHUTHBIX
KojeOaHuil, (OKYyCHOE pacCTOSIHUE€ W ONTHYEeCKas CHJia JIMH3bI, MpPU OMHCAHUU MPaBUIBHO
TPakTOBaTh (PU3MUECKUN CMBICI HCIIOIb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €IUHUIIBI, YKa3bIBAaTh
(bopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PM3MUYECKYIO BETUUHUHY C IPYTUMH BEIHMUYNHAMU;

OTHCHIBATh U3yUYEHHBIE KBAHTOBbIC SIBJICHUS U MPOLIECCHI, UCHOJB3YS (PU3UUECKUE BETUUYHUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YacTOTa CBETA, SHEPrUs U UMIYIbC (OTOHA,
[epuoJ IMoJypacnaaa, SHEprus CBSI3M AaTOMHBIX SA€p, IPU OINKWCAHWU IPaBUIBHO TPAKTOBATh
(bu3nyecKuil CMBICT HCIOIb3yEMbIX BEJIMYMUH, UX 0003HAYCHHS U €JUHHIIbI, YKa3bIBaTh (DOPMYIIbI,
CBSI3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JAPYTUMHU BEJIUYMHAMH, BBIUUCISATH 3HAUYCHUE
(bu3nuecKoi BEIUYUHBL;

aHAJIM3UPOBaTh (PU3MUECKHe NPOLECCHl M SBJICHHS, HUCHONB3Ys (U3MUecKue 3aKOHBl H
MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI TIOCIE0BATENBHOTO U MAPaUIEIbHOIO COEIMHEHUS TPOBOIHUKOB,
3akoH Jxoynsa—JleHua, 3akoH 9JEKTPOMArHUTHOM MHAYKUMHU, 3aKOH MPSMOJIMHEINHOTO
pacnpoCTpaHEHHsI CBETAa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHbI IPEIIOMJICHUS CBETa, ypaBHEHHE
OuiHmTeiHa s poTodddexra, 3aK0H cCOXpaHEHHs] SHEPTUH, 3aKOH COXPAaHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUs MIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAaHEHHUs] MaCCOBOT0 YHca, OCTYNaTel bopa, 3akoH
paZMOaKTUBHOIO pacmajza, HOpU 3TOM pas3jinyaTh CJIOBECHYI (DOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBHS (TPaHHULIbI, 00JIACTH) MPUMEHUMOCTH;

OTIPEEIIATh HAIPABICHUE BEKTOPAa HHAYKIIMM MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CHJIBI
Awmmnepa u cunsl JlopeHna;

CTPOMTH U OIMCHIBATh H300pa’keHHe, CO3/1aBaeMoe MJIOCKUM 3€pKajIOM, TOHKOH JIMH30M;



BBITMIOJIHATh SKCHEPUMEHTBI 10 HCCIEAOBAaHUIO (U3NYECKUX SBICHUH M MPOIECCOB C
MCTIOJIb30BAHMEM TPSIMBIX M KOCBEHHBIX M3MEPEHUI: TIPU 3TOM (OPMYIUpPOBAThH MpodiieMy/3agauy
U TUNOTE3y Y4eOHOro SKCIIEpHMEHTa, COOMpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 00OpyIOBaHUS,
MIPOBOJIUTH OMBIT U (GOPMYITHPOBATH BBIBOIBI;

OCYIIECTBISTh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYMH, IIPU STOM BBHIOUPAThH
ONTUMAIILHBIA CIOCOO W3MEPEHHUsI W MCIIOJIb30BaTh M3BECTHBIE METOJBI OLIEHKH IOTPEUTHOCTEH
U3MEPEHUN;

MCCIIEIOBATh 3aBHCUMOCTH (PM3UYECKUX BEIMYMH C HCIIOJIb30BaHHEM MPSIMBIX H3MEpCHUI:
IpU 5TOM KOHCTPYHWPOBATh YCTAaHOBKY, (DUKCHPOBATh pE3yJIbTATHl IOJTYYEHHOW 3aBHCHMOCTH
(bU3NYEeCKUX BEJTMYMH B BHJIE TAOJIUI] ¥ TPAadUKOB, A€IaTh BEIBOIBI IO PE3yJabTaTaM UCCIIEIOBAHMS,

coOmoare mpaBuWia 0O€30MacHOro Tpyda NpPH TPOBEICHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO  JKCIIEPHMEHTa, Y4eOHO-HCCIEeOBATENbCKOH ¥ MPOEKTHOW  JEATENIBHOCTH  C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX YCTPONUCTB U JIaOOPaTOPHOro 000PyI0BaHUS;

pemaTh pacy€THBIC 3a/1a9U C SIBHO 3aJJaHHOHN (DM3NYIECKO MOJIENBIO, UCIIOB3Ys (PU3HUECKHUe
3aKOHBI M TPHUHIUIBI, HAa OCHOBE aHANW3a YCJIOBHS 3aJadll BBIOMPATh (U3UYECKYIO MOJIEINb,
BBICATh (PU3MYECKHE BETUYMHBI U (HOPMYIBI, HEOOXOMUMBIE /sl €€ pelIeHus, MPOBOJUTH
pacu€Thl ¥ OI[EHNBAThH PEATHHOCTH TOYd€HHOTO 3HAYCHUS! (PH3NIECKON BEJTMUMHEI;

pemaTh KauyeCTBEHHBIC 3aJaud: BBICTPAWBATH JIOTUYECKH HEMPOTUBOPEUYUBYIO IICTIOUKY
pPacCy>XJIEHUH ¢ OTTOPOY HA M3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHNUS,

WCTIOJNIh30BATh MPH PEIICHUH YU4eOHBIX 3a/ad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTHH
IV TIOUCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIIMN W TPEACTABICHUS YUeOHOH W Hay4dHO-
MOTYJISIPHON MH(OPMAITUH, MOJYYCHHON W3 pa3IMYHBIX HCTOYHUKOB, KDUTHUYECKH aHAIH3HPOBATH
oJIy4aeMyro HH(OpMaInio;

OOBSICHATh NMPUHLHUIIBI ACHCTBHUS MAalllMH, IPUOOPOB M TEXHMUYECKHX YCTPOMCTB, pa3inuyarhb
yCIIOBHSI UX O€30M1aCHOI0 UCIIOJIb30BAaHUS B IOBCEJHEBHOM KU3HU;

IPUBOANUTH MPHUMEPHl BKIAJAa POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-(DU3UKOB B DPA3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIOJIb30BATh TEOPETUUECKUE 3HAHUSA 10 (PU3MKE B MOBCEIHEBHON >KU3HU JUIsI 00eCIeUeHMsI
0e30I1aCHOCTH IpU OOpalleHuu ¢ NpubopamMHM M TEXHUYECKMMH YCTPOMCTBAMHM, AJSl COXPAHEHUS
3JI0pOBbsI U COOJIFOJIEHHS HOPM 3KOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOLIEH Cpe/ie;
paloTath B rpyIIie ¢ BHIIOJHEHUEM PAa3IMUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh pabOTY IPYIIIHI,
palMoHAIBHO PACHIPEEIIATh 00SI3aHHOCTH U INIAHUPOBATH AEATEIBHOCTh B HECTAHAAPTHBIX
CUTYaLlUsAX, aI€KBaTHO OLICHUBATh BKJIAJ KQKJ0TO U3 Y4aCTHUKOB I'PYIIIbI B pEILICHUE
paccMaTpuBaeMoi IpoOIeMBl



COJEPKAHUE OBYYEHUA
11 KJIACC

Pasnen 4. DiiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctrostHHbIE MarHuThl. B3anmoAeiiCTBUE MOCTOAHHBIX MarHMTOB. MarHutHoe mnoJjie. Bekrop
MAarHuTHOM MHAYKIMHU. [[puHIMI Cynepno3unny MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKLIAH.
KapTuna nuHMi1 MAarHUTHOM MHYKLIIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoe mojie MPOBOJAHMKA ¢ TOoKoM. KapThHa NWMHHMI HMHIYKIWA MAarHUTHOTO TIOJIA
JUIMHHOTO TIPSIMOTO MPOBOJJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOIHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmopeiicTBue NpoBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOJIyJIb U HaNpaBJieHHUE.

Cuna JlopeHniia, e€ Moaylib U HampaBlieHHe. [[BiokeHne 3apsHKeHHOM YacCTHUIBI B OJJHOPOTHOM
MarHutHoM noJie. Pabota cunel Jlopeniia.

SIBneHue DNEKTPOMArHUTHOM MHAYKHMHU. IIOTOK BeKTopa MarHUTHOM MHIYKLUU.
DNEeKTPOABUKYIIAS CUJIA UHIAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKINN Dapases.

BuxpeBoe nsnekTpudeckoe Tmojie. IJIEKTPOJBIDKYIIAS CHIa HMHAYKIHH B TPOBOJIHUKE,
JBIDKYIIEMCSI TIOCTYNATEIHbHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBI€HNE CAMOUHAYKIIUU. DIEKTPOABMKYILAS CUIIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
AIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, MHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHHE AIEKTPOHHOIO ITy4Ka MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIA.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuia Amrepa.

HetvictBue cuiibl JIopeHIla Ha HOHBI SJIEKTPOJIUTA.

SIBneHue AIEKTPOMArHUTHON UHAYKLIUH.

[IpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOABMKYIIEH CHJIbI MHIYKUHUHU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamophvle pabomuol

N3yueHne MarHuTHOTO MOJIA KaTYyHIIKUA C TOKOM.

WccnepgoBanue AeCTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnepoBanue sBIEHUS 3I€KTPOMArHUTHOM UHIYKIIMH.

Pazgen 5. Koieoanusi 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus

Konebarenbnast cuctema. CBoOoaHble MexaHuueckue Kkoyiebanus. [‘apMoHHMuUeckue
konebanus. Ilepuon, wyacrora, ammautyna u (aza konebanuii. [IpyXKMHHBIH MasTHHK.



MaremaTHueCKHil MasTHUK. YpaBHEHHE rapMOHUYECKUX Kosiebanuil. [IpeBparienne sHepruu npu
TapMOHUYECKHX KOJICOaHMSIX.

KoneGarenbubiit koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHHS B UACATHHOM
Koe0aTeIbHOM  KOHTYpe. AHAQJIOTHA MEXKAy MEXaHHUYECKUMH U 3JICKTPOMArHUTHBIMU
konebanuamu. dopmyna Tomcona. 3akoH COXpaHEHHsI SHEPrHM B HJICAIBLHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBinenune o 3aryxarolux KojeOaHUsAX. BBIHY)XIE€HHbIE MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHUHycOMIANbHBIA MEpEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IlpousBoacTBo, mepenada W TMOTPEOJICHHE HIIEKTPUYECKOW DHEPTHUH.
OKOJIOTHUYECKME PUCKM TPU  TPOU3BOACTBE dJEKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KU3HU.

TexHnueckre yCTpoHWCTBa U MPAKTUYECKOE PUMEHEHHUE: NIEKTPUYECKUI 3BOHOK, FEHEPATOP
MIEPEMEHHOT0 TOKa, IMHUU 3JIeKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojiebaTeabHOW cCHCTEMbI (IPYKUHHBIH WM MaTeMaTH4eCKHi
MasITHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBOMCTB BBIHYX/IEHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHHUS.

OcumsiorpaMMbl  (3aBUCHMOCTM  CWJIBI  TOKA UM HAalpsOKeHUs OT BpPEMEHH) JUis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHanc mpu mocienoBaTenbHOM COCIUHEHUM PE3UCTOpPA, KaTyHNIKM WHAYKTUBHOCTH H
KOHJICHCATOPA.

Monens JIMHUY 3IIEKTPONIEpEIauH.

Yuenuueckuii sxcnepumenm, nabopamopnsvie pabomul

HccnenoBanue 3aBUCUMOCTH II€PHUOJIa MaJIbIX KOJI€OaHUI Ipy3a Ha HUTHU OT JJIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue IepeMEHHOrO TOKa B LENM U3 IOCIECIOBAaTENbHO  COCOUHEHHBIX
KOHJICHCATOPA, KaTylIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60IHbL

MexaHnyeckue BOJIHBL, yciaoBHUs pacnpocrpadenus. Ilepuon. CkopocTs pacnpocTpaHeHus U
JnuHa BosiHBL [lonepednslie U poaosibHble BOJIHBI. VIHTepdepeHus u nudpakuns MEXaHHIeCKUX
BOJIH.

3ByK. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHUS M3JIy4E€HHs JJIEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHraius BektopoB E, B, V B anekrpomarautHo# BosHe. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH:
OTpaKe€HHe,  MpeJoMJIeHue,  noyspuzauus, audpaxuus,  uHTeppepeHius.  CKopocTb
JIEKTPOMArHUTHBIX BOJIH.

[Ikana neKTpoMarHuTHHIX BOJIH. [IpMMeHeHNe 3IeKTpPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeneBUAcHUs. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.



TexHuueckue ycTpoilcTBa M NPAKTHUYECKOE IPUMEHEHME: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yABTPa3BYKOBasi JMAarHOCTUKA B TEXHUKE U MEAMLMHE, pajap, pPaIuONpPUEMHHK, TEIEBU30D,
anTeHHa, tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTpaHEHUE NOMIEPEYHBIX U MPOIOIBHBIX BOJIH.

Komneburomnieecst Teo Kak HICTOYHHUK 3BYKA.

Habnronenue oTpakeHus U MPEIOMIICHUS MEXaHMYECKUX BOJIH.

Habnronenue narepdepeHnnyu u qudpakini MEXaHHIeCKUX BOJTH.

3BYKOBOW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMIIMTYION U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE, MOJsIpU3alus,
TU(pakuusi, UHTepPepeHIusl.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IIpsmonuHeliHOe pacnpocTpaHEHHE CBETa B OJIHOPOJHOM cpefe.
JIyud cBeta. Toue4UHBIN UICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbl OTpakeHMsI cBera. llocTpoeHue wH300paXke€HUl B IJIOCKOM
3epKaJe.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHHS CBeTa. AOCOTIOTHBIN MOKa3aTeb MPEIOMIICHHUS.
[TonHoe BHyTpeHHEE oTpakeHue. [IpenenbHbIi yroJl OJHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oeoro ceera. LBer.

Cobuparomiue u pacceuBarolue JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONTHYECKas
cwia TOHKOM nuH3bl. [locTpoeHue u300paxkeHWiI B COOMpPAIOMIMX M PAaCCEUBAIOLIUX JIMH3AX.
dopmysia TOHKOH JUH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas ontuka. atepdepentus ceera. KorepeHTHbIE HUCTOUHUKH. Y CIIOBHS HAOIOICHUS
MaKCUMYMOB U MUHUMYMOB B MHTE€PHEPEHLUNOHHONW KapTHHE OT JABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceera. AudpakunonHas pemeérka. Y caoBre HaAOMIOJeHHsS TJIaBHBIX MAKCUMYMOB
MIPH MMaJICHU MOHOXPOMAaTHYECKOIO CBETa Ha TU(PAKIIMOHHYIO PEUIETKY.

[Tonspuzanus ceera.

Texuuueckre yCTpOHCTBa W NPAKTHYECKOE MPUMEHEHHE: O4YKH, Jymna, ¢oToammapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TE€JIECKOI, BOJIOKOHHAS ONTHKA, AU(paKIUOHHAS PeIIETKa,
MOJISIPOU L.

Jlemoncmpayuu

[IpssMonMHENHOE paclIpoOCTpaHEHUE, OTpPAKEHUE M MpenomiieHue cBera. Onruueckue
PUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHrne. Moiens cBeToBOIa.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenu MUKpOCKOTIa, TEIECKOTIA.

Habnronenue uarepdepeHnnu cera.

HaGnronenue nudpakuuu ceera.

HaGnronenue nucnepcuu ceeta.

[TonyueHue ciekTpa ¢ HIOMOLIBIO IPU3MBI.

[TomydeHue criekTpa ¢ HOMOIBIO AU(PPAKITHOHHON PEHIETKH.

HabGnronenue nossipu3aiiy cBeTa.



Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi
W3mepenune nmokasaress IpeoMIICHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakKeHUM B JTMH3AX.
Habmonenue nucniepcun cBera.

Pazjnen 6. OcHOBBI cienaIbHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl NPUMEHMMOCTH KJIACCMYECKOM MeEXaHHWKU. [locTynmarel cneuualibHOM TEOpUur
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJs CKOPOCTH CB€Ta B  BAaKyyMe, [PHUHIUII
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU M COKPAILIEHUE JUTUHBI.
DHEprusi ¥ UMIYJIbC PEISITUBUCTCKOM YACTHUIIBI.
CBs13b MacCChI C SHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPTHUS MTOKOS.

Paszpnen 7. KBanToBasi pusuka

Tema 1. Inemenmol K6aHmM o8O ONMUKU

®ortonsl. Dopmyna [lnanka cBsi3u SHEpruu QOTOHA C €ro 4acTOTON. DHEPrust U UMIYIbC
dhoToHa.

OtkpsiTue U uccnenaoanue Gorodddexra. Oneitel A. I'. CroneroBa. 3akoHsl (poTorhdeKTa.
VYpasuenue DitnmreitHa 1 Gotodddexra. «KpacHas rpanumna» Gorodddekra.

Hasnenue ceera. Onbitel [1. H. Jlebenena.

XnMHndueckoe JeHCTBUE CBETA.

TexHuueckre yCTpOWCTBA W TPAKTUYECKOE MpHUMEHeHHe: (OTOIIEMEHT, (POToAaTUHK,
coJIHeUHas Oatapesi, CBETOIUO.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.

CBeTOIHOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. IlmanerapHas
mozens aroma. Iloctynarel bopa. U3nyuenue u mornomieHue (GpOTOHOB MpHU Iepexojie aroma ¢
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Bunel ciektpoB. CrIEKTp ypOBHEHN 3HEPIUU aTOMa BOJOPOJA.

BousHoBsie cBolicTBa yacTull. Bosuel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOM Tyain3M.

CHOHTaHHOE U BBIHYXJCHHOE U3TyYeHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHHWE: CIEKTPaJbHbI  aHaIU3
(ciekTpockom), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mogenb onbiTa Pezepdopra.

Ornpeznenenue JUIMHBI BOJIHBI Jla3epa.

Habmronenue nuHeHyaThIX CIIEKTPOB H3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGnronenue nuHeuaToro crnekrpa.

Tema 3. Amomnoe aopo



OKCIIEpUMEHTHI, JTOKA3bIBAIOUIUE CI0XHOCTb CTPOEHHUS siipa. OTKpbITHE PaAHOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompenenceHuio cocTaBa pajnoakTHBHOTO u3inydeHus. CpoiictBa anbda-,
Oera-, raMMa-u3TydeHus. BIusiHue pagioakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHE poTOHA U HeWTpoHa. HykionHnas moxens siapa [eiizenOepra—MBanenko. 3apsin
sanpa. Maccosoe uncio azapa. M3oromnst.

Anbda-pacniag. DJNEKTPOHHBIA W TIO3UTPOHHBIN Oera-pacman. ['amma-m3mydeHue. 3akoH
PaZvoaKTUBHOTO pacmaja.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jleekt Maccsl sipa.

SAnepHble peakuuu. Jlenenue U CUHTE3 sIEp.

SAnepusiii  peaktop. Tepmosinepubiii cunre3. [IpoOrembl U HEPCHEKTUBBI  SAAEPHOM
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI EPHOI S3HEPTrEeTUKU.

OnemeHTapHble yacTUllbl. OTKPBITHE O3UTPOHA.

MeTo 11 HaOMIOIEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

dyHIaMeHTaIbHbIE B3auMOJIeHCTBUS. EMUHCTBO pr3nueckoil KapTUHBI MHpa.

TexHuueckue yCTpoHCTBa M NPAKTUYECKOE IMPUMEHEHHE: NO3UMETp, Kamepa BuibcoHna,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOUINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

HccnenoBanue TpekoB yacTull (1o TOTOBBIM (oTorpadusim).

Paspen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKH

Otanel pa3zBUTUA acTpoHoMuUd. [IpukinagHOoe 1 MUPOBO33PEHUYECKOE 3HAYCHUE aCTPOHOMMUHU.

Bun 3Bé31H0T0 HebOa. Co3Be3nus, ipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

ConHevyHas cucTema.

Counie. ConHeyHas akTUBHOCTh. MicTrounuk sHeprun ComHua u 3B€371. 3BE3bI, UX OCHOBHBIE
XapakTepUCTUKH. JlMarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTb». 3BE3AbI TJIaBHOU
MOCJICIOBATEIbHOCTH.  3aBHCHUMOCTh  «Macca —  CBETHMOCTbY»  JUId  3BE3]  TJIaBHOU
MOCJIeI0OBAaTeIbHOCTH.  BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE MPEJCTABICHUS O
MPOUCXO0XKACHUU 1 BOJIIOIMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3.

Mineunsiit [1yte — Hama ["anmaktuka. [lonoxxenue u nwkenue ConHna B ["amaktuke. Tumbl
rajakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE IBIPHI B sApaX TalaKkTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa00Oma. Pazberanue ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uzinyyeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménubie mpo6iieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYXEHHBIM I1a30M € UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKESHHUH TSI
oTpe/ieNieHUs] TOJOXKEHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianer, Mneunoro Ilyrtu.

O0o0marniee NnoBTOPEHUE

Ponp ¢usuku u acTpOHOMHUHU B YKOHOMHUYECKOM, TEXHOIOTHYECKON, COLMATbHON U 3TUYECKOM
chepax IesTeNbHOCTH YeNIOBEeKa, POJb U MECTO (PM3UKU M aCTPOHOMHUHU B COBPEMEHHOW HayuHOM
KapTUHE MUpa, polib (pu3nueckoi Teopuu B (GOPMUPOBAHUU MpPEICTaBICHHA O (usmdeckon



KapTHHE MHUpPa, MECTO (hU3MYECKOW KapTHHBI MHUpa B OOLIEM pPAIy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX PEACTABICHUN O IPUPOJE.

MexnpeameTHble CBSI3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTcss ¢ y4€ToM
CoJIepKaTeIbHBIX MEXKIPEAMETHBIX CBsI3€ll ¢ KypcaMl MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpaduu
U TEXHOJIOTHUH.

Meoicnpeomemnuvle nowsamus, CBSI3aHHBIE C M3YyYEHUEM METOJIOB HAy4yHOTO IO3HAHUS:
SBJICHHE, HAay4HBIH (aKT, THUIOTE3a, (HU3MUECKas BEIUYMHA, 3aKOH, TEOpHs, HaOII0JIeHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuieHHe CUCTEMbl YpPaBHEHH, TPUTOHOMETPHUYECKUE (QYHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M HX
MPOEKIMM HAa OCU KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOM3BOAHBIE AJIEMEHTApHBIX (DYHKIUH,
MPU3HAKU NI0JI00US TPEYTOJIBbHUKOB, OIIPe/IeTIeHHE TUIOIaIU IUIOCKUX QUryp U o0bEMa Ted.

buonocus: anextpuueckue SBICHUS B )KUBOW NPUPOJIE, KoJieOaTeNbHbIE IBUKEHUS B KUBOM
MIPUPO/IE, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palialluy HAa dKUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTalIMdecKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpagpusa: MarHuTHBIE TONIOCA 3€MJIH, 3aJ€KW MarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MTOBEPXHOCTH, IIPECKA3aHNE 3eMIIETPSICEHUH.

Texuonozus: TUHUM DIIEKTpOIepeaay, IeHepaTop MEePEeMEHHOro TOKa, AJIEKTPOJBUTATEllb,
WHIYKIIMOHHAsA TIe4b, pajap, paadonmpuEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAas ONTHKA, COJIHEYHAst OaTapes.



TemaTnyeckoe JIaHMpoBaHHue

11 KJIACC
KosnnyectBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aesioB M TeM Kontpoasn | IIpakrnyeck
Bcero o0pa3oBaTtejibHbIE
n NporpaMmbl ble padoThI ue padoTsl
pecypcsl
Pazpnen 1. QJIEKTPOJAUHAMUKA
MaruauTHOE TI0JIE. bu6mmoreka [{OK
1.1 DJeKTPOMarHUTH 11 1 3 https://m.edsoo.ru/7f41c9
ast MTH YK ic
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHudeckue u bu6moreka [IOK
2.1 AIIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJIeOaH s ic
MexaHudeckue u bu6moreka [IOK
2.2 AIIEKTPOMArHUTH ) 1 https://m.edsoo.ru/7f41c9
bIC BOJIHBI 7c
bu6moreka [IOK
2.3 Ontrka 10 3 https://m.edsoo.ru/7f41c9
7c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CHHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
CIeUATBHOM bu6mmoreka [IOK
3.1 4 1 https://m.edsoo.ru/7f41c9
TEOPUU e
OTHOCHUTEIBHOCTU e
Hroro no pazneny 4

Pa3nesn 4. KBAHTOBAS ®U3UKA

ONEeMEHThI bu6mmoreka [JOK
4.1 KBaHTOBOU 6 https://m.edsoo.ru/7f41c9
OIITUKH 7c
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
7c
4.3 ATOMHOE PO 5 Bubmmorexa LIOK

https://m.edsoo.ru/7f41c9
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Pa3zgen 5. 9JIEMEHTDI

ACTPOHOMUHU U ACTPOPU3NKHU

ONEMEHTHI bubnuoreka [IOK
5.1 aCTPOHOMMUHU U 7 1 https://m.edsoo.ru/7f41c9
acTpopH3UKI 7c
Hroro no pazgeny 7

Paznea 6. OBGOBIIAIOIIEE IOBTOPEHHUE

bu6mmorteka [IOK
00600
6.1 odratotee 4 https://m.edsoo.ru/7f41c9
MTOBTOpPEHUE
7c
Hroro no pazgeny 4
PesepBHOE BpeMms 3
OBIIEE
KOJIMYECTBO
YACOB I1IO 68 4 !
ITPOTPAMME
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Kpurepuu 1 HOpMbI OLICHUBAHUSA Pe3yJIbTATOB Y4eOHOM

ACATECJIBHOCTH YYalllUXCH

Kputepuu orieHMBaHMs yCTHBIX OTBETOB YYaIUXCS

Otmerka «5»: ¢ ydamuiics OOHapy)KHMBAaeT NPAaBWIBHOE IOHUMaHHE (U3MUECKON
CYIIHOCTH pacCMaTPUBAEMBIX SIBJICHUI W 3aKOHOMEPHOCTEM, 3aKOHOB U TEOPHUid, JAET TOYHOE
ONpEJENIEHUE WU HCTOJKOBAHUE OCHOBHBIX IOHSTHUM, 3aKOHOB, TEOpUM, a TaKXKe BEpPHOE
ompeneneHne GU3NIECKUX BEIUYHNH, UX STUHHI] U CTIOCOO0B U3MEPEHUS;

. NPaBUJIHHO BBITIOJIHSIET YEPTEKH, CXEMBI U TPAPHKH, COMMYTCTBYIOIIUE OTBETY;

. CTPOUT OTBET IO COOCTBEHHOMY IIJJaHy, COIPOBOXJAET paccka3 CBOMMU
pUMepaMH, YMEET NMPUMEHSATh 3HAHUS B HOBOW CUTYallUd IPU BBIIOJHEHUH MPAKTUYECKUX
3aJJaHuH;

. MOXXET YCTAaHOBHUTH CBSI3b MEXJy M3y4aeMbIMH M paHee H3yYEHHBIMHU B Kypce
(U3KMKHM BOMPOCAMH, a TAKXKE C MAaTEpUAJIOM, YCBOCHHBIM MPU U3YYEHUH JIPYrUX MPEIMETOB.

OtmeTKa «4»: - CTaBUTCS, €CIIM OTBET YAOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OTMETKY «5», HO B HEM HE HCIIOJIb3YIOTCSI COOCTBEHHBIN IUIaH paccKas3a, CBOM IMPUMEpHI, HE
MIPUMEHSIOTCS. 3HAHUS B HOBOM CHUTyalluM, HET CBSI3U C paHee U3yYEHHBIM MaTepHajioM H
MaTepHUaIoM, YCBOCHHBIM MPU U3YYEHUH JIPYTUX MPEIMETOB.

OtmeTka «3»: - CTaBUTCS, €ciau 00JbIlas YacTh OTBETA YAOBIETBOPSAET TPeOOBaHUSIM K
OTBETYy Ha OTMETKY «4», HO OOHapyXUBalOTCA OTAEIbHBbIE MPOOENbl, HE MPENATCTBYIOIINE
JNAIbHEHIIEMY YCBOCHHMIO MPOrPaMMHOIO Marepuana; ydalquics yMeEeT IPUMEHATH
MOJIy4YE€HHBIE 3HAHUS MPHU PEUICHUH MPOCTHIX 3a7ad C UCIOJIb30BAaHHEM TOTOBBIX (OpPMYH, HO
3aTPyAHSIETCS TIPH PEUICHUH 3a/1a4, TPeOyIoIMX mpeodpazoBaHue GopMyII.

OtmeTka «2»: - CTaBUTCA B TOM ClIydae, €CIM YyYalllMHCA HE OBJIAJCII OCHOBHBIMHU
3HAHUSIMHM U YMEHUSIMU B COOTBETCTBUU C TPEOOBAHUSAMHU MTPOTPAMMBI.

Kputepuu orieHrBaHus pe3yabTaTOB BBIIIOJIHEHUS J1a0OpaTOPHOM pabOThI

OtmeTKa «5»: ydalIuics BBINOJHSET PabOTy B MOJHOM oOBEME € COOINIO/IEHUEM
HE0OX0IMMOM MMOCIIeIOBATEILHOCTH IPOBECHHSI ONIBITOB M U3MEPEHUN;

. CaMOCTOSITENIBHO M PAllMOHAIBHO MOHTHPYET HEoO0XoauMoe o0OopydoBaHHE, BCE
OTIBITHI MPOBOJIUT B YCIOBHSIX U peXKUMaX, 00€CIIeUNBAIONINX MMOJTYYeHUE BEPHBIX PE3yIbTaTOB
Y BBIBOJIOB;

. coOmronaer TpeboBaHuUs 0€30MACHOCTHU TPYa;

. B OTYUeTE MPaBUIBHO U AKKypaTHO JENaeT BCE 3alUCH, TaONIUIbl, PUCYHKH,
4yepTexH, rpauKu, BEIYUCICHUS;

. 0e3 ommOOK MPOBOJIUT aHAIH3 MOorpenrHocTedt (s §-10 k1accoB).

OtmeTKa «4»: BBITIOTHEHBI TPeOOBAHUS K OLEHKE «5», HO YUEHUK JOMYCTUJI HEI0YEThI
WJIN HerpyOble OIIMOKH.

OtmeTtka «3»: pe3ynbTaT BBHINOJHEHHOW YAacTH TaKOB, YTO TMO3BOJISIET TOIYYHUTH
MIpaBUJIbHBIE BHIBOJIBI, HO B XOJI€ MMPOBEACHUS OTbITA U U3MEPEHUN ObLIN JOMYIIEHBI OIHUOKH.

OtmeTKa «2»: pe3ylnbTaThl HE TMO3BOJSIOT MOJYYUTh MPABWIBHBIX BBIBOJIOB; OTIBITHI,
W3MepeHUsl, BBIUMCIICHH, HAOIIOACHUS MPOU3BOAUINCH HEBEepHO. Bo Bcex ciydasx olleHKa
CHIDKAETCS, €CJIM YISHUK He coOo1an TpeOoBaHu Oe30MacHOCTH Tpya.



Kputepun onieHMBaHUs MUCHMEHHBIX KOHTPOJBHBIX PA0OT (YUUTHIBACTCS, KAKYIO YaCTh
pabOThI YUEHUK BBITIOTHUIT)

7-9 xnacchl

«3»: - BBITIOJTHEHBI BCE 3aJaHUSI IEPBOTO YPOBHS

«4»: - BBIMIOJTHEHBI BCE 3aJ]aHUs TIEPBOTO YPOBHSA U OJIHO 33JIaHUE BTOPOTO YPOBHS

«5»: - MATh 3aJJaHUN TIEPBOTO YPOBHS U BTOPOTO YPOBHS

Kpurepun onieHuBaHus yMEHUH pelIaTh pacyETHBIC 3a1a4U

OtmeTka «5» - B JIOTUYECKOM PAaCCY)KJIEHUU M PELIEHUU HET OMIMOOK, 3a/jaya pelieHa
paIrMoHATBHBIM CIIOCOOOM.

OtmeTKa «4» - B JOTHYECKOM PacCY)K/IEHUU U PEIICHUU HET CYLECTBEHHBIX OIINOOK, HO
3aJlaya peleHa HepaloHaIbHBIM CIIOCOOOM MJIM JIOMYIIEHO He 0oJjiee JBYX HECYIECTBEHHBIX
OLINOOK.

OtmeTKa «3» - B JIOTHYECKOM PacCyKJIECHUH HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIeHa
CYIIECTBEHHasl OIIMOKAa B MaTEMaTUYECKUX pacyeTax.

OtmeTKa «2» - MMEIOTCSI CYIIECTBEHHbIE OLIMOKH B JIOTMYECKOM DPACCYKICHHUH U B
pEILIEeHUN.



YYEBHO-METOANYECKOE OBECIIEYEHUME
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HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET



1. http://www.school.edu.ru - oduinanbHeIil cepBep POCCHUICKOTO IKOJIBHOTO 00Pa30BaHUsI.
2. http://ffestival. 1september.ru — ®ecTrBaib negaroruueckux uaen «1 ceHTops» — caMblid
MAaccOBBIi neparornyeckuii popym B Poccuu, KOTOPBI 1a€T BOZMOKHOCTD KXKJIOMY YUUTEIIO
NPECTaBUTh CBOIO MEAArOrMYeCKyI0 UJICH0, OMyOIMKOBaTh COOCTBEHHBIC METOIUYCCKHE
pa3pabOTKH, MOACIUTHCS C KOJJIETaMU CBOUMH TIPEJICTABICHUSIMH O MIPEIOIaBaHHH.

3. http://www.riis.ru — MexxayHapo iHasi oOpa3oBarenbHasi acConuanus. 3a1adu — CoIeHCTBHC
Pa3BUTHIO 00pa30BaHUs B PA3IMIHBIX 00IACTSIX.

4. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTaimu, KOHCIEKThI, TECTHI,
TUIAHKPOBAHKE U JIP. MaTePHAJIbI 110 (PU3UKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — y4ueGHbIe GrIbMBI 110 (U3KKE IO Pa3aeiiaM.

6. http://metodportal.ru/articles/srednjaja-shkola — meToandeckuii mopras.

7. https://simplescience.ru/collection/video — ¢pu3nueckre onbITH B OBITY.



