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IHosicuuTeabHAA 3aNMCKA
Pabouas mporpamma o pusuke (6a30BbIi ypoBeHb) B 11-M Kitacce cocTaBlieHa B COOTBETCTBUHU
¢ @enepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPETHETO 001Iero oopa3oBaHus
C y4eToM MNPUMEpPHOH OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl CpelHEero obiiero odpazoBaHuUs
MunucrepcTBa 00pa3zoBanus U Hayku Poccuiickoit denepanmu.
[Ipu cocTtaBieHny mporpaMMbl ObLITU YYTEHBI HOPMATHUBHBIE JOKYMEHTHI:

o @enepanbublil 3akon PO «O06 obpazoBanuu B Poccuiickoii @enepaumny;

e @enepanbHbIi rOCyIapCTBEHHBIN 00pa3oBaTenbHbli cTanaapt (IIpukaz MunoOpHayku
Poccun ot 17.05.2012 N 413 (c m3menenusimu) «O06 yrBepxiueHnn denepaibHOro
roCy/1IapCTBEHHOI'O CTaHAapTa CPEAHEro 001Iero o0pa3oBaHus»;

e @enepanbHbI IepeYeHb PEKOMEH/I0BaHHBIX yueOHuKoB Ha 2023-2024.

e OcHoBHas 0OpaszoBaTeNbHAs IpOrpaMMa cpeaHero obmiero oodpazoBanusi Kuposckoro
00JJaCTHOTO TOCYJapCTBEHHOTO OOIIC00pa30BaTEIHLHOTO0 aBTOHOMHOTO YYPEKICHUS
«KupoBckuii pusnko-mMaremarnueckuii mmei» Ha 2023-2024 yueOHbIi ro.

e Pabouas nporpamma Bocriutanus Ha 2023-2024 y4eOHbIi rox

YueOHuk 1o Qusuke:
Msxkumes I'. S. 11 knacc: yue6. ms o0meo0pas3oBart. opranu3anuii: 6a30BbIN U yIIIyOI.
ypoBuU/ I'. §I. Msikumes, b.b. bByxosues, B. M. Hapyrun; nox pea. H. A. [lapdentbeBoit. — M.: AO
"NznatenbctBo "[Ipoceemenue", 2020.

[Ipemmer Bxomut B oOsB3arenbHyrO YacTh ydeOHoro miaaHa KOI'OAY K®MII, B npeaMeTHyrO
00JIaCTh €CTECTBEHHBIX HayK. JlaHHBI MpeaMeT Ha CTYNEHH CpeIHero oomero o0pa3oBaHUS
uzyuaercs ¢ 10-ro kmacca.

B 2022-2023 y4e6HOM oy B COOTBETCTBUH € YueOHBIM Mu1aHOM oTBoAUTCs 170 yacos (5 vacos B
HEJIENIO).
IINTIAHUPYEMBIE PE3YJIBTATBI U3YUEHUS ITPEJIMETA.

TpeGoBanust K  pe3yapTaraM OCBOCHHS OCHOBHBIX  0Opa30BaTENBHBIX  IPOTPAMM
CTPYKTYPUPYIOTCS IO KJIFOUEBBIM 3aJlauaM OOLIero 00pa3oBaHMsl, OTPAKAIOLUM HHIUBUAYaIbHbIE,
OOIIIECTBEHHBIE U TOCYIapCTBEHHBIC TIOTPEOHOCTH, M BKIIIOYAIOT JIMYHOCTHBIC, METANPEIMETHBIE U
MIPEIMETHBIEC PE3YIIbTATHI.

Jluunocmnule pezynomamepr 0Oy4eHHS B OCHOBHOW IIKOJE BKJIHOYAIOT TOTOBHOCTh U
CIOCOOHOCTh ~ OOydJamomuxcsd K  CaMOpPa3BUTHI0 M JIMYHOCTHOMY  CaMOOIIPEeNIEHHUIO,
chOPMUPOBAHHOCTh WX MOTHBAllMM K OOYYEHUIO U II€JICHANPABICHHON IMO3HABATENIbHOM
NeSITeIbHOCTH, CUCTEMbI 3HAUMMBIX COLHUAIBHBIX M MEXKIMYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-
CMBICIIOBBIX YCTAHOBOK, OTPa)XalOIIUX JIMYHOCTHBIE W TPAXKTAHCKUE IMO3UIUH B JICATEIHHOCTH,
COLIMAJIbHBIE KOMIIETEHIIUH, MPABOCO3HAHME, CIIOCOOHOCTh CTaBUTh LIENU M CTPOUTH JKU3HEHHbIC
TUTaHBL.

1) ¢dbopmupoBaHHe OTBETCTBEHHOTO OTHOLICHHMS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH
0o0yJarommxcsi K CaMOpa3BUTHIO M CaMOOOpa30BaHWI0 HAa OCHOBE MOTHBAIIMU K OOyYEHUIO W
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHUIO JalbHEHIIed HWHIUBHIYaJbHONH TPaeKTOpUU
oOpa3zoBaHMs Ha 0a3e OPUEHTHPOBKH B MUpE Mpodeccuii U MpoQecCHOHATBHBIX NPEAIOYTEHHIH, C
y4€TOM YCTOMUMBBIX MO3HABATEIbHBIX MHTEPECOB, a TakXKe Ha OCHOBE (OPMHPOBAHUS
YBKUTEILHOTO OTHOIIIEHHSI K TPYY, PA3BUTHSI OTBITA YUYACTHS B COIMAIBHO 3HAYUMOM TPYIIC;

2) ¢popMHpOBaHUE LEIOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, YIUTHIBAIOIIETO COMAIBHOE, KYJIbTYPHOE, SI3BIKOBOE,
JTYyXOBHOE MHOT000pa3re COBPEMEHHOTO MUPa;

3) dbopmupoBaHHEe KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOILIEHUU M COTPYAHHYECTBE CO
CBEpCTHHKAMH, IETHMH CTAPILETO U MIIAJIIET0 BO3PACTa, B3POCIBIMHU B IIpoLiecce 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIe0BATENbCKON, TBOPUECKON U IPYTUX BUIIOB JI€ATEIbHOCTH;



4) dopmupoBaHUE IIEHHOCTH 3I0POBOTO M 0€30MacHOr0 00pasza >KU3HH; YCBOCHHE MPABUI
WHAWBUYAIIBHOTO U KOJUIEKTHBHOIO O€30MaCHOrO IOBEACHUS B UPE3BBIYAMHBIX CUTYaIUsX,
YTPOXKAIOUIUX XKU3HU U 30POBbIO JIOJIEH;

5) ¢opMHpOoBaHHE OCHOB 3KOJIOTMYECKOH KYyJIbTYpbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUIEHUS, Pa3BUTHE ONBITA HKOJOTMYECKHM OPUEHTUPOBAHHOU
pedIIeKCUBHO-0LIEHOYHON M MPAKTUYECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYaLUsIX.

Memanpeomemmnsie pezyrpmamsl OOyUYEHUS B OCHOBHOW IIKOJE COCTOSIT U3 OCBOEHHBIX
00yYaroIUMUCs MEXKIPEAMETHBIX MOHATHH U YHUBEPCAIbHBIX YU€OHBIX NeHCTBUH (peryasiTUBHbIE,
MO3HABaTEeIbHbIE, KOMMYHHKATHBHBIC), CIIOCOOHOCTH HMX HCIIOJIb30BaHUS B  Y4eOHOH,
IIO3HABATEJIBHOM U COLMAIBHOW NMPAKTUKE, CAMOCTOATEIBHOCTH IIJIAHUPOBAHMS U OCYILECTBICHUS
y4eOHO IeITEeNPHOCTH U OPraHU3alUU Y4eOHOTO COTPYAHUYECTBA C TIeJaroraMi M CBEPCTHUKAMH,
K IIPOEKTUPOBAHUIO U IIOCTPOCHUIO UHINBUAYAILHOW 00pa30BaTE/IbHON TPACKTOPHH.

1) yMeHHE CaMOCTOSITENILHO ONPEIENISTh 1EIH CBOETO O0YUYCHHsI, CTAaBUTh M (DOPMYITHPOBATH
111 ce0s HOBBIE 3aJjauu B yu€Oe U M03HABATEIbHOM 1eATeIbHOCTH, pa3BUBAaTh MOTUBBI U HHTEPECHI
CBOEH MM03HABATEIbHOU JESTEIbHOCTH;

2) yMeHHEe CaMOCTOATEJIbHO IUIAaHUPOBATh IIyTH JOCTHIKEHHs IeJeil, B TOM 4ucie
aJIbTEpHATHBHBIE, OCO3HAHHO BBIOMpaTh HambOosee 3(deKkTuBHbIE COCOOBI pemeHus y4eOHBIX H
[I03HABATEJIbHBIX 33/1a4;

3) yMeHuE COOTHOCHUTb CBOU JEHCTBUS C IUIAHUPYEMBIMHU pE3ylbTaTaMU, OCYLIECTBIATH
KOHTPOJIb CBOEH JAEATeNbHOCTH B IpoLEcce AOCTHKEHHs pe3yibTaTa, OINpeNeNsTh CIOCOObI
JEHCTBUIM B pamMKax MpeASIOKEHHBIX YCIOBHHM U TpeOoBaHMM, KOPPEKTHPOBATH CBOM JICHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyalueN;

4) yMeHHEe OLEHUBATh TMPABHIBHOCTH BBINOJHEHHUS Y4eOHOW 3amaud, COOCTBEHHBIC
BO3MOXXHOCTH €€ PEILICHUS;

5) BiaseHue OCHOBAaMHU CaMOKOHTPOJISl, CAMOOLIEHKH, IPUHSTUS PEIIEHUN U OCYILECTBICHHUS
OCO3HaHHOTO BbIOOpa B y4eOHOM U M03HABATEIbHOMN AEATEIbHOCTH; 6) YMEHHUE ONPEeIIATh IOHATHUS,
co3JlaBaTh 00OOIIEHNS, YCTaHABIMBATh AHAJIOTUH, KIaCCU(UIIMPOBATh, CAMOCTOSATEIBHO BHIOMPATh
OCHOBaHUSl W KpUTEpPUM JUIsl KIacCU(PHUKAIMU, YCTaHABIMBAThb HPUYMHHO-CJIEICTBEHHBIE CBS3H,
CTPOUTH JIOTHUECKOE pacCyXJIEHHE, YMO3aKI0ueHne (MHAYKTUBHOE, 1€yKTUBHOE U 110 aHAJIOTHN)
U IeNIaTh BBIBOJBL;

7) yMeHue co3/1aBaTh, IPUMEHSTh U IPEOOPa30BbIBATH 3HAKU U CUMBOJIBI, MOJIEIH U CXEMBI JJIs
pelieHns yueOHbIX U [T03HABaTEeNIbHbIX 3a/1a4;

8) yMeHHe OpraHM30BbIBaTh Y4e€OHOE COTPYIHHYECTBO U COBMECTHYIO JIEATEIBHOCTH C
YUHUTEIEM M CBEPCTHHKAMH; pabOTaTh MHIMBUIYaJIbHO M B IPYIIE: HAXOAUTh O0Illee pelIeHHe U
paspemiath KOH(MIMKTHI HA OCHOBE COIJIAaCOBAaHUS MO3MLMN W yuéTa MHTEpEcOB; (HOPMYIHPOBATSH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE;

9) yMmeHue OCO3HAaHHO HCMOJb30BATh pPEUEBBIE CPEJICTBA B COOTBETCTBUU C 3aqaueit
KOMMYHMKAIIUU JJIS BBIPQXXEHHUS] CBOMX YYBCTB, MBbICIIEH W MOTPEeOHOCTEH; IUIAHUPOBAHUS U
pETYJIALIMM CBOEH NEATENbHOCTH; BJAJE€HUE YCTHOM M IHCBMEHHOM pEYbl0, MOHOJOTHYECKOU
KOHTEKCTHOM PEyblo;

10) popmupoBaHue U pa3BUTHE KOMIETEHTHOCTH B 00J1aCTH UCTIOIb30BaHUS HHPOPMALIMOHHO-
KOMMYHHMKAIIUOHHBIX TEXHOJIOTH;

11) ¢dopmupoBaHHe M pa3BUTHE DKOJOTUYECKOTO MBIIUICHUS, YMEHHE MPHMEHSTh €ro B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM, COIIMAIbHOM MPaKTUKE U MPOPECCHOHATbHON OpUEHTAIUH.

IIpeaMeTHbIe pe3yabTaThl 10 (pu3UKe.

1) chopMUpOBaHHOCTH TIPEACTABICHUM O POJIM U MeCTe (U3UKHA B COBPEMEHHOW HAy4YHOU
KapTUHE MHUpa; MOHMMaHHe (QHU3UYECKOM CyIIHOCTH HaOII0AaeMbIX BO BceneHHON sBieHUi;
MMOHUMAaHHE POJIU PU3UKU B POPMHUPOBAHUH KPYro3opa U PyHKIHNOHAIBHON rpaMOTHOCTH Yell0BEKa
JUI PEIIEHUs] IPAKTUYECKUX 3aa4;

2) Bia/ieHue OCHOBOIIONIATAIOUIMMH (PU3NYECKUMHU MOHITUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHaMU
Y TEOPHUSIMU; YBEPEHHOE TOJIb30BaHNE (U3MUECKON TEPMUHOJIOTUEN 1 CHMBOJIMKOI;



3) BiageHUE OCHOBHBIMH METOJAaMH HAay4YHOTO TIO3HAHMS, HCIOIB3YEMBIMU B (U3HKE:
HabJIto/IeHne, OMICaHNe, U3MEPEHNE, SKCTIEPUMEHT; YMEHUs 00padaThIBaTh pe3yabTaThl HI3MEPEHHI,
OoOHapyXHBaTh 33aBHCHUMOCTh MEXAY (U3HMUECKUMH BEIMYMHAMH, OOBSICHATH TOJTYICHHBIC
pe3yNbTaThl U AeNaTh BBIBOJBL;

4) chopMHPOBAHHOCTh YMEHUS pemiaTh GU3MUECKUE 3a1a4K;

5) chopMHUPOBaHHOCTh YMEHHSI HPUMEHATH MOJIYYCHHbIC 3HAHUS JUIS OOBSCHEHUS YCIOBHUIM
NpOoTeKaHus (U3UYECKUX SBICHUH B MPHPOJE W JUIA NPUHATHA TNPAKTHUECKUX pEIICHU B
MIOBCETHEBHOM KHU3HU;

6) copMHUpPOBaHHOCTH COOCTBEHHOM MO3UIUH 110 OTHOIIECHHUIO K (PU3HUECKON HHPOPMALINH,
HOJTY9aeMOM U3 Pa3HBIX HCTOYHUKOB
BbinycKHHK Ha 6a30BOM ypPOBHE HAYYUTCH:
—  JIEMOHCTPUpPOBATh Ha IPUMEpPax pPoJib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM

Hay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJIOTHM, B IPAKTUYECKON
NESTEIIbHOCTH JIIOJEH;

—  JIEMOHCTpPUPOBAaTh Ha MPHUMEpaxX B3aUMOCBSA3b MEXAY (PU3MKONH M APYrMMH €CTECTBEHHBIMU
HayKaMHy;

—  YCTaHaBIMBATh B3aWMOCBS3b €CTECTBEHHO-HAyYHBIX SBJICHUNM W IPUMEHATb OCHOBHBIE
¢du3nyeckre MOJeNu sl UX ONUCAHUSA U OOBACHEHHUS;

—  HCIOJIb30BaThb MH(POpPMALUIO (U3MUECKOTO COAEp)KAaHUS IPU  PELIEHUH  Yy4eOHBIX,
MPAKTUYECKHX, TIPOCKTHBIX U UCCIIEAOBATEIBCKUX 3a/1a4, HHTETPUPYS HHOOPMAIHIO U3 PA3IMIHBIX
HMCTOYHMKOB U KPUTUYECKH €€ OLICHUBAS,

— pa3nuyaTh MU YMETb HCIOJIb30BaTh B Yy4eOHO-MCCIEI0BATENbCKOM MEATENIbHOCTH METOJIbI
HAy4YHOT'O MO3HaHUs (HaOII0JeHNe, ONMCAaHue, U3MEPEHNE, SKCIIEPUMEHT, BbIIBUKEHNUE TUIIOTE3bI,
MOJICIMPOBAaHUE U JIp.) U (GOPMBI HAYYHOTO TO3HAHUSA ((aKThl, 3aKOHBI, TEOPUH), IEMOHCTPUPYSI HA
IIpUMepax UX pojb U MECTO B HAYYHOM IO3HAHUU;

— TpPOBOAWTH TMpSIMbIE M KOCBEHHbIE HW3MEHEHUs (U3MUECKUX BEJIMYMH, BbIOMpas
U3MEpUTENbHBIE MPHOOPHl C YYETOM HEOOXOAWMOW TOYHOCTH H3MEpPEHHH, IIaHUPOBaTh XOJ
U3MEPEHUH, TI0JlydaTb 3HAYEHHE M3MEPSAEMON BEIMYUHBI M  OLCHUBATH OTHOCUTEIBHYIO
MOTPEIIHOCTH 110 33JaHHBIM (OopMyJIam;

—  TPOBOAMTH HCCIEAOBAaHUS 3aBUCUMOCTEH MEXAy (PU3MUYECKMMM BEIMYMHAMH: MPOBOIUTH
U3MEPEHUS U OIPENEIATh HAa OCHOBE MCCIICIOBAHMS 3HAYCHHUE I1ApaMETPOB, XapaKTEPU3YIOLIUX
JAHHYIO 3aBUCUMOCTb MEXIY BEIIMYMHAMU, U JEJIaTh BBIBOJ C YYETOM IIOIPEIIHOCTH U3MEPEHHUI;

—  HUCHOJIB30BaTh JUIsl ONHUCAHUSI XapaKTepa MPOTeKaHHsd (PU3NYECKUX MPOILECcCOB (pU3MUecKue
BEJIMYUHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEKy HUMU;

—  HCIIOJIb30BaTh JJIsl ONMCAHUS XapakTepa MPOTeKaHHUs (U3UUECKUX MPOLECCOB (hru3nyecKkue

3aKOHBI C YYCTOM I'paHUI] UX ITPUMCHUMOCTH,



—  pemiaTh KaueCTBEHHBIC 3a7add (B TOM YHUCIIE M MEKIIPEIMETHOTO XapaKTepa): UCIOJb3Ys
MoJIeNd, (PU3NYECKHUE BETMYUHBI U 3aKOHBI, BBICTPAUBATh JIOTHYECKH BEPHYIO IICTIOUKY OOBSICHEHUS
(mokazaTenabCTBa) MPEAJIOKEHHOTO B 3aj1a4e Mmpolecca (SBICHUs);

—  pemiaTh pacueTHBIC 33a/a4M C SIBHO 3aJaHHOM (DU3MUYECKOW MOJEINbIO: Ha OCHOBE aHaIHM3a
YCIIOBHSI 33J]aud BBIACTATh (DU3WYECKYIO MOJETbh, HAXOAWUTh (PH3MUECKUE BEIMYMHBI M 3aKOHBI,
HEOOXOJMMBIC M JOCTATOYHBIC JUISI €€ PEIICHHs], IPOBOJUTh PACUYEThl M MPOBEPSTH MOIYYCHHBIN
pe3yibTar;

—  YYWTBHIBaTh TPAHUIBl TPUMEHEHHUS M3YYECHHBIX (U3MUECKUX MOJAENeH NpU peIIeHUH
(bU3NYECKUX M MEXITPEIMETHBIX 3a]1ay;

—  HCIOJIb30BaTh MH(DOpPMAIUI0 W TPUMEHSTh 3HAHHUS O MPUHIMIIAX PAOOTBI U OCHOBHBIX
XapaKTePUCTHKAX M3YYCHHBIX MAIIWH, IPHOOPOB U JAPYTHX TEXHUYECKHX YCTPOWUCTB IUISl PEIICHHS
IMPAKTUYCCKHX, y‘-I€6HO-I/ICCJ'I€I[OBaTCJH)CKI/IX 1 NPOCKTHBIX 3a1a4,

—  HCIIOJIb30BaTh 3HAHHS O (PU3MUYECKMX OOBEKTaX M IMPOIECCaX B MOBCETHEBHOW KHU3HH JIJIS
oOecrieyeHrs 0€30MMaCHOCTH MIPHU OOpaIlleHUH C MPUOOPaMU U TEXHUYECKUMHU YCTPONCTBAMH, IS
COXpaHEHHS 3/I0POBbS U COOITIOIEHUS] HOPM 3KOJOTHYECKOT0 TIOBEACHUS B OKPYKAIOIIEH cpene, s

MIPUHATHS PEUICHUH B IOBCEHEBHOM KU3HU.

BbinyckHUK Ha 6a30BOM YPOBHE MOJIYYHUT BO3MOKHOCTb HAYUUThCSH:
—  NOHUMamv U OOBACHAMbL YENOCMHOCMb (QUIUYECKOU Meopuu, pasiudams paHuybl ee

NPUMEHUMOCTIU U MECO 8 PAOY OPY2UX (PUUYECKUX MeOPUll;

—  enademv  npuemMamiu  NOCMPOCHUS.  MeOPemudeckux  OOKA3amenbCcms, d  MmaKice
NPOCHOZUPOBAHUSL OCOOEHHOCMEN NPOMEKAHUS. QUUYECKUX SGIEHUN U NPOYEcco8 HA OCHOBe
NOJYYEeHHbIX MeoPemuiecKux 66160008 U OOKA3AMENbCME;

—  Xapakmepuzo8amv CUCMEMHYIO C653b MEHCOY OCHOBONONALAIOUWUMU HAYYHBIMU NOHAMUMIU.
nPOCMPAncmeo, epemMs, Mmamepust (6euecmao, noie), O8uxNceHue, CUid, IHEPUsL;

—  ewbl0GUCAMb  2UNOME3bl  HA  OCHOB8E  3HAHUA ~ OCHOBONONA2AIOWUX — (uUUUeCKUX
3aKOHOMEPHOCMEl U 3AKOHO8;

—  CAMOCMOAMeNbHO NAAHUPOBANMb U NPOBOOUNb PUIUYECKUE IKCNEPUMEHMNbL,

—  Xapakmepuzoeamv  2100aNbHble — NpoONemMbl,  cmoswjue  neped  4eno8eHecmeoM:
9HepeemuiecKue, Coipbesvie, IKOI02UUeCKUe, — U POlb PUIUKU 8 PeUleHUU IMUX NPodiem,

—  pewamuv nPaKMuKo-OPUESHMUPOBAHHBLE KAYeCMEEHHbLE U paAciemuble (husuyeckue 3a0adu ¢
8b100pOM  pu3UUECKOU MOOeNU, UCNONb3YS HECKOIbKO (U3UYeCKUX 3aKOHO8 Ulu (opmyr,
CBA3BIBAIOWUX U3BECMHbIE (PUULECKUE BETUUUHBI, 8 KOHMEKCME MENCNPeOMEMHbIX Cs3ell;

—  00BACHAMb NPUHYUNBLL Pabomvl U XAPAKMEPUCTIUKU USYYEHHbIX MAWUH, npubopos u

mMexXHu4YecKux ycmpoﬁcme;



—  00VACHAMb YCI0BUSL NPUMEHEHUS PU3UYECKUX Mooelell npu peueHuu Guauieckux 3aoad,
HAxo0ums a0ek8ammyo npedloAHCeHHOU 3a0aue hu3u1ecKyro Mooeisb, paspeuams npooiemy KaxK Ha

OCHO6€ UMeruuxcs 3HaHu11, makxk u npu nomouwiu Memooos OYEHKU.

Conep:kanue nporpamMMbl y4eOHOro kKypca ®@usuka:
11 KJIACC
MexaHunka
Mexannueckre KoueOaHus ¥ BOJTHBL. AMIUIUTY/IA, IIEPUO/I, 9acToTa, (haza KoaeOaHuu.
[IpeBparteHus SHEPTHH IPU KOJICOAHUSX. BbiHydcOeHHble KONeOAHUsl, Pe30HAHC.
HonepeqHHe 1 NIpOJO0JILHBIC BOJIHBI. 3Hepr1/151 BOJIHBI. 3BYKOBBI€ BOJIHBI.

DJIeKTPOAMHAMHUKA

WNHnykuus MarHuTHOro nosist. J{elicTBre MarHuTHOTO IOJIsl HA MPOBOJAHUK C TOKOM M JIBHXKYIIYIOCS
3apspokeHHyro yactuily. Cuna Amnepa u cuina Jlopennia. MarHuTHbie CBOMCTBA BEIIECTBA.

3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIHMH. DJIEKTpOMarHuTHoe noje. Ilepemennslii Tok. SIBinenue
caMOUHIYKIUHU. UHIYKTUBHOCTb. DHepeus 31eKmpOoMASHUMHO20 NOJIA.

DnekTpoMarHuTHele Konebanus. KonebaTenbHbIN KOHTYD.

3JI€KTpOMaFHI/ITHI>Ie BOJIHBI. I[I/IaHa?;OHI)I SJICKTPOMAaruuTHBIX I/I3JIy‘-I€HI/II71 N UX NPAKTUICCKOC
IIPUMEHEHUE.

I'eomerpuueckas ontuka. BosiHOBBIE CBOMCTBA CBETA.

OcHOBBI cHIENMATBHOI TEOPUH OTHOCUTEJIBLHOCTH
WHBapruaHTHOCTh MOJYJIsl CKOPOCTH cBeTa B BakyyMe. [IpuHIun oTHocuTenbHOCTH DHHIITEHHA.
CBs13p Macchl M SHEPTUU CBOOOJHON YAaCTULIBI. DHEPTUSI TOKOSI.

KBanroBas ¢pusznka. Pu3nka aToMa ¥ aTOMHOI0 s1/Apa

I'unoresza M. [Tnanka. ®otosnekrpuueckuii 3¢ pext. PoroH. KopnyckynsapHo-BOIHOBOH Tyaan3M.
Coomnowenue neonpedenennocmeti I etizenoepea.

[TnanerapHast Mozenb aroMa. OObsICHEHUE TUHEHYATOro CIIEKTPa BOIOPO/1a HA OCHOBE KBAaHTOBBIX
nocTysaToB bopa.

CocTaB 1 cTpoeHHE aTOMHOTO siipa. DHEPIHs CBSI3U aTOMHBIX s1ep. Buabl painoakTHBHBIX
IIPEBPAIICHUI aTOMHBIX SJEP.

3aKOH paJiMOaKTUBHOTO pacnajaa. JnepHsle peakunu. llennas peakuus neneHus saep.
OnemeHTapHble YacTUlbl. DyH/1aMEHTaJIbHbBIE B3aUMO/IEHCTBUS.

Crpoenue Bcesnennoi

CoBpeMeHHbIE PeACTaBIECHUS 0 MPOUCXoXKAeHUU U 3Bomtonnu ConHia u 3Be31. Knaccudukarms
3B€3/. 3BE3/Ibl U UICTOYHUKHU UX SHEPTHH.

lNanakTtuka. [IpeacraBienue o CTpOCHUH U 3BOJIOLMH BeeneHHoM.
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Ne Tema
TEeMBI Kon | Kon- | Kon- | XapakrepucTuka qesTeIbHOCTH yUalluXcs BocnurarebHbIe 321a491
nuyec BO BO
TBO | KOHTp | IpaKT
4aco | OJIbH | MYECK
BIIO | BIX ux
Teme | pabot | pabor
1 DneKTpOMarHuTHast Pa3BuBath Tpynonodue, yMeHue 10BOAUTH
MHIYKIAS 8 1 IIpoBeneHue UCCIeOBAHUS 3aBUCHMOCTeH | gayaToe €10 10 KOHIIA;

(U3MYECKUX BEIIUYMH U OTBITOB IO
MIPOBEPKE MPEATI0KEHHONU TUIOTE3bI MPU
W3YYECHHUHU SBIICHUS AJIEKTPOMArHUTHON
WHIYKIIAH.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJJaHHOH U HESIBHO 33aHHON (hU3NIECKON
MOZEJBIO C HCIIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB ¥ ()OPMYIT 110 TEME
«ONEeKTPOMArHUTHASI UHIYKLIHSI.

Pemenne kauecTBEeHHBIX 3a1ad4,
TpeOYIOMUX TPUMEHEHUS 3HAHUH 110 TeMe
«ONEeKTPOMArHUTHASI UHIYKLIHSI.

OObsicHEHNE OCHOBHBIX MPUHLIUIIOB
JIeUCTBUS TEXHUUECKUX YCTPOICTB

Y TEXHOJOTHUYECKHUX TPOIIECCOB, TAKMX
KaK: MHAYKIMOHHAs TeYb, COJICHOUI,
3aIIMTa OT HIEKTPU3ANUH TEJI TIPU
JIBMDKEHUHM B MAarHUTHOM T10J1€ 3eMJIH.

Pa6ora B rpynnax npu o0cyxaeHUN
BOIIPOCOB MEXKIIPEIMETHOTO XapaKkTepa
(Hanmpumep, 1o TeMe «JIEKTPOMAarHUTHBIE

CTPEMUTKCS y3HABATh YTO-TO HOBOE,
MIPOSIBIIATH JIFOO03HATEIBHOCTD, LICHUTH
3HAHUSA

YMEThb CTaBHUTh TIepeJl COOO0M IEeNU 1
MIPOSIBIISAT UHUITMATHBY, OTCTAaUBATh CBOE
MHEHUE U JIEHCTBOBATH CAMOCTOSITEILHO.
(dhopMHPOBATH OTHOIICHHS K MUPY KaK
TJIaBHOMY TIPUHIIUITY Y€JI0BEYECKOTO
OOIIEKUTHS

(dbopMUPOBATH OTHOIIEHHSI K 3HAHUSAM KaK
HHTEJUICKTYaJIbHOMY pecypcy,
obecnieunBaroIieMy Oyayliee 4elnoBeKa, Kak
pe3yNbTaTy KPOTOTIHBOTO, HO
YBJIEKATENbHOTO y4eOHOTO Tpya

- GopMHUpOBATHL OTHOIICHHUS K TPHUPOJIE KaK
WCTOYHUKY JKU3HU Ha 3emiie, OCHOBE CaMOTO
ee CyIIECTBOBAHUS, HYKJAIOIICHCS B 3aIIATE
U TOCTOSHHOM BHUMAaHHH CO CTOPOHBI
YeJI0BEKa;




SIBJICHUS B IPUPOJIE»)

Mexannueckue
KoJIeOaHus

[IpoBeneHne KOCBEHHBIX U3MEPEHUN,
HCCIIEIOBaHMS 3aBUCUMOCTEN MEXY
(bU3MYECKUMHU BEIMUYMHAMU U OIBITOB IO
IIPOBEPKE MPEI0KEHHON TMIIOTE3bI IPU
M3Y4YeHHUU KOJeOaHUN HUTSHOTO

U IPY>KMHHOT'O MasiTHUKOB, BBIHYKI€HHBIX
1 3aTyXaIolUX MEXaHUYECKUX KOJIeOaHHi.

OrnpezenieHne ycIoBHN MPUMEHUMOCTH
MOJIEJIA MAaTEeMaTHYECKOTO MasiTHHUKA
U UACAJIBHOTO IMPYXXUHHOI'O MadTHHKA.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJJaHHOH U HESIBHO 33aHHON (PU3NIECKON
MOJEJIBIO C HCITOJb30BAaHNEM OCHOBHBIX
3aKOHOB U (hOPMYI IO TEME
«MexaHn4yeckue KoJieOaHms .

Pemenne kauecTBeHHBIX 3a/1a4,
TpeOyIOUINX MPUMEHEHUS 3HAHUH TI0 TeMe
«MexaHuueckue KojaeOaHus».

OObsicHEHNE OCHOBHBIX IMPUHILIUIIOB
JeUCTBUS TEXHUUYECKUX YCTPOMCTB, TAKMX
KaK: METPOHOM, 4achl, Kayelly,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.
Hcnons3zoBanue IT-TexHomornii npu
paboTe ¢ 10TOIHUTEIEHBIMU
HCTOYHUKAMU MHPOPMAIIUH 110 TEME, UX
KPUTHUYECKHI aHAJIN3 U OLIEHKA
JOCTOBEPHOCTH

CrtpemMuThCs y3HABATh YTO-TO HOBOE,
MIPOSBIIATH JIFOO03HATEIBHOCTD, LIEHUTh
3HAHUS

OBbITh YBEPEHHBIM B ce0€, OTKPBITHIM U
OOIMTENBHBIM, HE CTECHATLCS OBITH B YEM-
TO HETIOXO0XHUM Ha JPYTUX pedsiT; yMETh
CTaBHUTH Mepe COO0H 1eNTH U MPOSIBIISITH
WHUIUATHBY, OTCTAaUBaTh CBOE MHEHHUE U
JIEUCTBOBATH CAMOCTOSATEILHO.

(bopMUpPOBaTh OTHOUICHUS K TPYIY KaK
OCHOBHOMY CIIOCO0Y TOCTH)KEHHUS
KU3HEHHOTO OJIaromoIy4us YeloBeKa,
3aJI0Ty €r0 YCICITHOTO MPOPECCHOHATBHOTO
CaMOOTPE/ICIICHUS U OLYIECHUS
YBEPEHHOCTH B 3aBTPAIITHEM JIHE;
(dbopMUPOBaTh OTHOLICHHSI K 3HAHUSIM KakK
HMHTEJUICKTYaJIbHOMY pecypcy,
obecnieunBaroIIeMy Oyayliee 4enoBeKa, Kak
pe3ynbTaTy KpOMoOTJIMBOTO, HO
YBJIEKATENbHOTO Y4eOHOTO Tpya
(GhopMHPOBATh OTHOIICHHS K CAaMUM ceOe Kak
X0351€BaM CBOEH CyIbOBI,
CaMOOTIPEIEIISIFOITUMCS U
caMOpeaTU3YIOLUMCS JIMYHOCTSIM,
OTBEYAIOIINM 32 CBOE COOCTBEHHOE OymyIee
- (GopMHUpOBaTH OTHOIICHHUS K MPUPOJIE KaK
VCTOYHMKY KU3HHU Ha 3eMJle, OCHOBE CAMOI0
€e CyIIECTBOBAHMUS, HYKIAIOMICHCS B 3aIIUTe
U TIOCTOSHHOM BHHUMAaHHH CO CTOPOHBI
YeNOBEKa;




DJIEKTPOMAarHUTHBIC
KoyeOaHus
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[IpoBenenne KOCBEHHBIX U3MEPEHUI

M UCCJIEIOBAHNS 3aBUCUMOCTEMN
(U3MYECKUX BEIIMYMH MPU U3yUYSCHUN
3JICKTPOMArHUTHBIX KOJICOAHUN U LIeTICH
MEPEMEHHOTO TOKa.

Pemenne pacu€THBIX 3a1a4 C SIBHO
3aJJaHHOH U HESIBHO 33JaHHON (PU3NIECKOI
MOJIEJIBIO C UCIIOIb30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYI 11O TeME
«DNEKTPOMAarHUTHbIE KOJIEOaHUD.

Pemrenue kauecTBeHHBIX 3a/1a4,
TpeOyIOIMX TPUMEHEHHUs 3HaHUH TI0 TeMe
«INEKTPOMArHUTHBIC KOJICOAHUS».

CpaBHeHI/Ie MCXaHUYCCKUX
U SJICKTPOMAIrHUTHBIX KoJIeOaHMIA.

OO0bsicHeHne OCHOBHBIX TPUHITUTIOB
JEHCTBUS TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: 3JIEKTPUYECKHIA 3BOHOK, TeHEPaTop
MIEPEMEHHOTO TOKa, THHUU
AJIeKTpoTepeay.

OrnpeneneHue ycioBHi NPUMEHUMOCTH
MOJIETIH HICATHHOTO KOJIe0aTeIbHOTO
KOHTYypa.

AHanu3 1 OlleHKa MOCIeICTBUMA
WCIIOJIb30BAHUS PA3IMYHBIX CIIOCOO0OB
MIPOU3BOJICTBA DIIEKTPOIHEPTUU C TTO3ULIUN
IKOJIOTHYECKOH 0€3011acHOCTH;
MIPEJICTABICHHUH O palliOHATIEHOM
MIPUPOJIOTIOIE30BAHUH (B IpoIiecce

(dbopMHUpOBAThH MPOSBIICHUE YYBCTB
OT3BIBYMBOCTH, IOHUMAHHUS, YBAXKEHUS
CTapILInX

OBITh YBEPEHHBIM B ce0€, OTKPBITHIM U
OOIIUTENbHBIM, YMETh CTaBUThH Mepesl coOoi
eI U TPOSBIISITh MHULIMATUBY, OTCTAUBAThH

cBO& MHEHHE u IelCTBOBATh
CaMOCTOSITEIILHO.

dopMupoBaTh OTHOIIEHHS K TpPyLy Kak
OCHOBHOMY croco0y JOCTUKEHUS

YKU3HEHHOT0 0J1arornojIy4us yeioBeKa,
(dhopMHPOBATH OTHOIICHHSI K MUPY KaK
TJIABHOMY MTPHHIIUAITY Y€JI0BEYECKOTO
OOIICIKHUTHS,

(GbopMHUPOBAaTh OTHOLICHUS K 3HAHUSAM Kak

WHTEJUICKTYaJIbHOMY pecypcy,
oOecrnieurBaroIieMy Oyayliee 4YelloBeKa, Kak
pe3yibTaTy KpOMOTJIUBOTO, HO

YBIIEKATEIbHOTO y4eOHOTO TPY/Ia;

- (hopMupoBaTH OTHOULIEHHS K MPHUPOJE Kak
HCTOYHUKY KU3HU Ha 3emile, OCHOBE CaMOTro
ee CYIIEeCTBOBAHUS, HYXKAAOLIelcs B 3aluTe
U TMOCTOAHHOM BHHMAHUMKU CO CTOPOHBI
YeJI0BEKa;




MOJTOTOBKH COOOIIEHHH, BEITTOJTHEHUH
I'PYHIIOBBIX IPOEKTOB)

Bonnrl

CpaBHeHI/Ie MEXaHUYCCKUX

" DJICKTPOMAarHuTHBIX BOJIH. OHpCI[eJ'IeHI/Ie
yCJIOBI/Iﬁ IMPUMCHUMOCTU MOACIIN
FapMOHquCKOﬁ BOJIHBI.

Pemrenne kaueCTBEHHBIX 3aja4,
Tpe6YIOH_II/IX IIPUMCHCHHA 3HAHWM 110 TEME
«MexaHn4decKue u OJICKTPOMArHuTHBIC
BOJIHBI».

N3yueHne napameTpoB 3BYKOBOM BOJIHBI.
N3ydeHue pacnpocTpaHEHHUS 3BYKOBBIX
BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB
JENCTBUS TEXHUYECKUX YCTPOMCTB

Y TEXHOJIOTHYECKUX MTPOILIECCOB, TAKUX
KaK: My3bIKaJIbHbIE HHCTPYMEHTBI, pajap,
paguonpUEMHHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-neus, ynbpTpa3zBykoBas
JUAarHOCTHKA B TEXHUKE U MEUIIHE.

Hcnons3oBanue IT-TrexHonorui nmpu
paboTe ¢ JOMOTHUTETLHBIMHU
HMCTOYHUKAMU WH(OPMAIIUU TIO TEME, UX
KPUTHYECKUI aHaJIM3 U OLIEHKa
JIOCTOBEPHOCTH. AHAJIN3 U OLICHKA
MOCTECTBUI IITyMOBOTO
Y 3JIEKTPOMArHUTHOTO 3arpsA3HEHUS
OKpY>KaroIleu cpelibl ¢ MO3UIUN
IKOJIOTHUECKOM 06€30MacHOCTH;
MPEJCTABICHUHN O paIlMOHATILHOM

pa3BUBATh TPYAOIIOOUE, YMEHHUE IOBOJUTH
HA4aToe JIeJI0 /10 KOHIIA;

CTPEMHTBCSI Y3HABATh UYTO-TO HOBOE,
MIPOSIBIISATH JTFOO03HATEIBHOCT, [ICHUTh
3HaHUS;

OBITh YBEPEHHBIM B ce0e; yMETh CTaBUTh
niepes1 co0Oi 1eNU U MPOSIBIISITH MHUIIMATUBY,
OTCTaWBaTh CBOE¢ MHEHHE U JICWCTBOBATh
CaMOCTOSITEIIBHO.

(dbopMUPOBAaTh OTHOWICHUS K TPyLy Kak
OCHOBHOMY croco0y JOCTHOKEHUS
’KHU3HEHHOTO OJIarororydus 4eJI0BeKa, 3aJI0Ty
ero YCIIEIIHOTO poheCCUOHATLHOTO
CaMOOIIpeIeIICHUS " OIIYTICHUS
YBEPEHHOCTH B 3aBTPAIIHEM JTHE;
(hOpMHUPOBATH OTHOIICHHS K OKPYKAIOITUM
JIOJSIM Kak 0e3yCIIOBHOM U aOCOMIOTHON
[IEHHOCTH, KaK PAaBHOIPABHBIM COIIHATEHBIM
napTHepawm,

(dhopMUPOBATH OTHOIICHHS K CAMUM ceOe Kak
X0351€BaM CBOEH CyIbOBI,
CaMOOTIPEIEISTIOIMCS 1
caMOpeaTU3YIOLUMCS JIMYHOCTSIM,
OTBEYAIOIINM 32 CBOE COOCTBEHHOE

Oymytee.

- (GopMHUpPOBATH OTHOIICHHUS K TPHUPOJIE KaK
WMCTOYHUKY JKU3HU Ha 3emiie, OCHOBE CaMOT0
ee CYIIECTBOBAHUS, HYXIAIOMICHCS B 3allIUTE
U TOCTOSHHOM BHUMAaHHH CO CTOPOHBI
YeJI0BeKa;
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MIPUPOJIOTIONIb30BaHUH (B TIpoIiecce
IIOJATOTOBKH COOOIICHUM, BBIITOJHEHUI
T'PYIIIOBBIX POSKTOB)

BomnHoBas onrtuka.
CnekTtpbl

HaOmrofeHre OnTHYECKUX SBIICHUI,
MPOBE/ICHNUE KOCBEHHBIX N3MEPCHUH,
HCCIICIOBAHMS 3aBUCUMOCTEH (PU3HUCCKUX
BEJIMYUH U OIBITOB 110 TIPOBEPKE
MPEIJIOKEHHOM THIIOTE3bI PU U3YUCHUU
BOJIHOBEIX CBOMCTB CBETA.

Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3aJJaHHOH U HESIBHO 33JaHHON (PU3NIECKOMN
MOJEJIBIO C HCITOJb30BAHNEM OCHOBHBIX
3aKOHOB U (opMyl 0 TeMe «BomHoBast
OITTHKA.

PCHICHI/IG Ka4C€CTBCHHBIX 3a1a4,
TpeOYIOMMX MPUMEHEHHUs 3HAHUH TI0 TeMe
«BoJIHOBAs ONITHKAY.

Pazpematomias cnocoOHOCTh ONTHYECKUX
npudopos.IIpenensl mpUMEHUMOCTH
reOMETPUYECKON ONTUKH. BomHoBas
onrtuka. MuTepdepenuus cera.
KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOJI0ACHNSI MAaKCUMYMOB U MMHUMYMOB
B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX
KOT'€pEHTHBIX UCTOYHUKOB. [Iprmepsl
KJIACCMYECKUX UHTEP(HEPEHIIMOHHBIX CXEM.
Hudpaxius csera. Judpakunonnas
peméTka. Y cinoBrue HaOIIOIEHUS TIIaBHBIX
MaKCHMYMOB IIpH NIaICHUN
MOHOXPOMAaTHYECKOI0 CBETa Ha
aQpakinoHnyo peméTky. [onsipuzanus

(dbopMHpOBATH NPOSIBICHUE YYBCTB
OT3BIBYMBOCTH, IOHUMAHUS, YBAKCHUS
CTapIIuX

pa3BHBATh TPYNOIIOONE, yMEHHE JOBOAUTH
HAYaToeE JIEJO JI0 KOHIA

CTPEMUTHCS y3HABATh YTO-TO HOBOE,
MPOSIBIISATH JTFO003HATEIBHOCTD, IICHUTH
3HAHHS;

OBITh BEXIJIMBBIM U OMPSTHBIM, CKPOMHBIM U
NPUBETIIMBBIM;

dbopMHpOBaTH OTHOIIEHUS K TPYAy Kak
OCHOBHOMY croco0y JOCTHKCHUS
’KH3HEHHOTO OJIarororydus 4eJI0BeKa, 3aJI0Ty
ero YCHEITHOTO podecCHOHATLHOTO
CaMOOTIpeIeIICHUS " OLIYIICHUS
YBEPEHHOCTH B 3aBTPAILIHEM JHE;
(dbopMHpOBATH OTHOWIECHHUS K MUPY KaK
IJIaBHOMY ITPUHLIUITY YEJI0BEYECKOTO
OOIICIKHUTHS,

- (hopMupOBaTH OTHOLIEHUS K MPHPOJE Kak
HCTOYHUKY KU3HU Ha 3emile, OCHOBE CaMOro
ee CYIIEeCTBOBAHUS, HYXKAAOLIelcs B 3aluTe
U TIOCTOSHHOM BHUMAaHHH CO CTOPOHBI
YeJI0BEKa;
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cBeta O0BsicHEHNE 0COOEHHOCTEN
MIPOTEKAHHUS ONITUYECKUX SBIICHHIM:
uHTepdepeHnu, MppaKuy, JUCICPCHH,
MIOJTHOT'O BHYTPEHHETO OTPAKEHUSI.
OOBbsicHEHHE OCHOBHBIX IPUHIIMIIOB
JEHCTBUS TEXHUYECKHUX YCTPOMCTB

U TEXHOJOIMUYECKUX MPOLIECCOB, TAKMX
KaK: POCBETJICHUE ONTUKH, BOJIOKOHHAS
OITHKA, TU(paKIUOHHAsA pemérka. Pabora
B Ipynnax npu o0CyXJI€HUU BOIIPOCOB
MEXIIPEIMETHOT'O XapakTepa (Harpumep,
110 TeMe «CBETOBbIE SIBJICHUS B IPUPOJIEN)

HabntoneHue nuHeyaTbIX CIIEKTPOB.
OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB
JEUCTBHSI TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: CIIEKTPOCKOII, JIa3ep, KBAHTOBBIN
KOMITBIOTED

FCOMeTpI/I‘leCKaH OIITHKA
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HaOmroaeHre onTHYECKUX SBIICHUM,
MPOBEJICHNE KOCBEHHBIX U3MEPEHUH,
WCCIIETIOBaHMS 3aBUCUMOCTEN (PU3HUECKHUX
BEJIMYMH U OMBITOB MO MPOBEPKE
MPEJI0KEHHON TUIIOTE3BI ITPU U3YyUYECHUU
SIBJIEHUM MPEJIOMJICHHS CBETA HA TPAHULIE
paszena IByX cpell, IpEIoOMIIEHUs CBETa

B COOMPAFOIIEH M paccenBarolel JTMH3aX,
BOJIHOBBIX CBOMCTB CBETAa.

Pemenue pacy€THbIX 337124 C IBHO
3aJIaHHOW U HESBHO 3aJJaHHON (PU3NYECKOM
MOJEIBIO C NCITOJIb30BaHNEM OCHOBHEIX
3aKOHOB U (opMya 1o TeMe «ONTHKay.

Pemenne kadecTBEHHBIX 3aaay,

- (GopMHpOBaTh OTHOIIEHUS K TPYyIdy Kak
OCHOBHOMY croco0y JOCTUKEHUS
’KM3HEHHOT0 OJIarornoyyyus 4ejJoBeKa, 3aJ0ry
ero YCHEITHOTO podecCHOHATIBHOTO
CaMOOITpeIeIIEHUS u OLIYIIECHUS
YBEPEHHOCTH B 3aBTPAITHEM JTHE;

- (hopMupoBaTH OTHOULIEHHS K MPHUPOJE Kak
HCTOYHUKY KU3HU Ha 3emile, OCHOBE CaMOro
ee CYIIEeCTBOBAHUS, HYXKAAOLIEHCs B 3alIUTe
U TMOCTOAHHOM BHHMAHHMHU CO CTOPOHBI
YeJI0BEKa;

- ¢opMHpOBaTH OTHOMICHHUS K 3HAHUAM KakK

HMHTEJIEKTYaTbHOMY pecypcy,
oOecrieunBarIIeMy Oyayliee 4eloBeKa, Kak
pe3ynbTary KPOTOTJIMBOTO, HO

YBJIEKATEJIbHOTO Y4eOHOTO Tpya;
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TpeOYIOMUX TPUMEHEHUS 3HAHHUH 110 TEMe
«OnTukay.

[TocTpoenue u pacuyér u300paKeHUM,
CO3/1aBa€MbIX IIJIOCKUM 3€pKaJioM, TOHKOM
nuH301. Onpenenenue ycioBui
MIPUMEHUMOCTH MOJIEJIA TOHKOW JIMH3BI;
IpaHull IPUMEHUMOCTH F€OMETPUUECKOMN
OINTHUKH. 3aBUCUMOCTh (DOKYCHOTO
paccTostHUs TOHKOH chepruecKoii TMH3BI
OT €€ TeOMETPUU U OTHOCUTEIHHOTO
rokasareJs npenomienus. @opmyna
TOHKOM JIMH3BI. Y BEIHUEHUE, TaBAEMOE
JINH30M. X071 JIy4ya, IPOILIEIIIETO JIMH3Y
TIOJ1 IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
onTuyeckoit ocu. [loctpoenne
M300paKEHUI TOUKH U OTpe3Ka MpsMOit

B COOMPAIONINX U PACCEUBAIOIINX JTMH3AX
1 ux cucremax. Onrudeckue nNpuodopsl.
Pa3pemaromias cioco6HOCTh. I'1a3 Kak
onruueckas cucrema. [Ipenenst
MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

OOBsicHEHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBHSI TEXHUYECKHUX YCTPOMCTB

U TEXHOJIOTMUYECKUX NPOLIECCOB, TAKUX
KaK: O4KH, JIyNa, IEpUCKOII, (poToamnmnapar,
MHUKPOCKOII, TPOEKIIMOHHBIN anmapar,
BOJIOKOHHAs ontuka. Pabora B rpynmax
pu 00CYX/I€HUHU BOIIPOCOB
MEXIPEIMETHOIO XapakTepa (Harpumep,
110 TeMe «CBETOBBIE SIBJIEHUS B IPUPOJIEN)

- pa3BUBaTh CTPEMJICHHE Y3HABaTh YTO-TO
HOBOE,  TMPOSBIIATH  JHOOO3HATEIHHOCTD,
[ICHUTh 3HAHWSI,

- (hOpMUPOBATH OTHOIIIEHUS K CAMUM ce0e Kak

X03seBaM cBOEN CyIIbOBI,
CaMOOIIPEICIISIOITUMCS u
caMOpeATU3YIOIIHMCS JIMYHOCTSIM,

OTBEUAIOIIIUM 33 CBOE COOCTBEHHOE Oy/yIiiee.

CrnenuanpHast TeOpus
OTHOCUTEIBHOCTH

[IpoBenenne KOCBEHHBIX U3MEPEHUIN
MMIYJIbCA U DHEPTUU PEISITUBUCTCKUX

pa3BUBAThH TPYI0JIIOOHNE, YMEHHUE TOBOIUTH
Hayaroe Jeio 10 KOHIIA;

13




gacTull (o ¢pororpadusm Tpekor
3apsHKCHHBIX YACTHI] B MATHUTHOM TIOJIE).
AHanu3 u onrcanue GU3NYECKUX SBJICHUN
C MCII0JIb30BaHUEM I1OCTYJIATOB
CHEIHaIbHON T€OpUH OTHOCUTEIIbHOCTH.
OOBsicCHEeHNE OCHOBHBIX TPUHIIATIOB
JEHCTBUS TEXHUUYECKUX YCTPOUCTB, TAKUX
KaK: CIIyTHUKOBBIC TPUEMHHIKH,
YCKOPUTENH 3apSKEHHBIX YACTHI]

CTPEMUTHCS y3HABaTh YTO-TO HOBOE,
MPOSIBIIATH JTF0003HATEIBHOCTD, IICHUTh
3HAHUS

YMETb CTaBUTH Iepel cOO0M Leau U
MPOSBIISATH UHUIIMATUBY, OTCTAaUBaTh CBOE
MHEHHE U JICHICTBOBATh CAMOCTOSATEIBHO.
(dbopMUpPOBAaTh OTHOLIEHHSI K MUPY KaK
TJIABHOMY MTPUHIIUITY Y€JI0BEYECKOTO
OOLIEKUTHSI

(bopMHpOBATH OTHOLICHHS K 3HAHUSIM KaK
MHTEJJIEKTYaTbHOMY pecypcy,
oOecrieunBaronieMy Oyayliee 4enoBeKa, Kak
pe3ynbTaTy KpOMOTIHUBOTO, HO
YBIIEKATEJIBHOTO YU€OHOTO TpyJaa

- (opMHUpOBaTH OTHONICHHUS K IPUPOJIE KaK
HCTOYHUKY KU3HU Ha 3eMJle, OCHOBE CaMOI0
€e CyIECTBOBAHMUS, HY)KAIOMIEeHCs B 3aIlUTe
M TIOCTOSHHOM BHUMAaHMH CO CTOPOHBI
YeJI0BEKa;

KBanroBas ¢usuka

[IpoBeneHne KOCBEHHBIX U3MEPEHU,
UCCIIeIOBAaHMSI 3aBUCUMOCTEN MEX 1y
(1)I/ISI/I‘~ICCKI/IMI/I BCJIIMYMHAaMU IIPU U3YYCHUU
apneHust potordpdexra. OObsiCHEHHE
OCHOBHBIX ITPUHIIUIIOB JIefICTBI/Iﬂ
TEXHUYECKUX YCTPOUCTB, TAKUX KaK:
CHeKTpoMeTp, PoToIeMEeHT POTOAATIHK,
TYHHEJIbHBI MUKPOCKOTI, COJTHEYHAS
OaTapest, CBeTOUO/I.

Pemenue pacy€THbIX 3a1a4 C IBHO
3a/TaHHON W HESIBHO 3aIaHHOM (pr3nyecKoin
MOJEIILIO C UCIIOIb30BAaHUEM OCHOBHBIX

(GbopMHpOBATh MPOSIBIIEHUE YYBCTB
OT3BIBUMBOCTH, TOHUMAHHUS, YBAKEHUS
CTapIINX

ObITb YyBEpEeHHbIM B ce0Oe, OTKPBITBIM U
OOIIUTENbHBIM, YMETh CTaBUTh NeEpesl coO0M
LIEIU U MPOSABIATH MHULIMATUBY, OTCTAaUBATh

CcBOE MHEHHE u JIeHiCTBOBATH
CaMOCTOSITEIBHO.

dbopMHUpOBAaTh OTHOIIEHUS K TPYyAYy Kak
OCHOBHOMY croco0y JTOCTHIKCHUS

YKM3HCHHOTO OJIaroImoJyd st YeIOBeKa,
(bopMHpPOBATh OTHOLICHHS K MUPY KaK
[JIABHOMY IIPUHIIMITY Y€JIOBEYECKOTO
OOIIEKUTHS,
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3aK0HOB U (opMya 1o Teme «KBaHTOBbBIE
SIBJICHUS».

Pemenne kauecTBEHHBIX 3a7ad,
TpeOyIOMMX TPUMEHEHHUS 3HaHUH 110 TeMe
«KBanrtoBble siBNeHus». OnpeneneHue
YCJIOBUM MPUMEHUMOCTH KBAHTOBOM
MO/JIEIH CBETA.

AHanu3 KBaHTOBBIX MPOIIECCOB

C MCIIOJIb30BAaHUEM YPaBHEHUS
DuiHmTeina g Gotosddexra, mpuHIMIIA
COOTHOUIECHUI HEONPEAEIEHHOCTH
I'eitzenbepra. Ucnons3zoBanue 17T-
TEXHOJIOTHH Mpu paboTte

C IONIOJTHUTENbHBIMHU UCTOYHUKAMU
WH(OPMAILIAY TIO TEME, UX KPUTHYECKUN
aHaJIU3 U OIICHKA JIOCTOBEPHOCTHU

(bOpMI/IpOBaTB OTHOHICHHUA K 3HaHHUAM KakK

HUHTEJUICKTYaJIbHOMY pecypcy,
oOecrnieurBaroieMy Oyayllee 4elloBeKa, Kak
pe3yabTaTy KpPOMOTJIUBOTO, HO

YBJIEKATEJIbHOTO Y4eOHOTO TPyaa;

duzuka atoma u
aTOMHOTO sI/pa.

12

OrmpezeneHne ycIOBHN MPUMEHHUMOCTH
Mozenu atoma Pesepdopaa. Ananus
KBaHTOBBIX MTPOIIECCOB HA OCHOBE TIEPBOTO
1 BTOpOro nocrynatoB bopa.

[IpoBenenue u3mMepeHnit pauoaKTUBHOTO
(oHa C UCIIOIB30BAHUEM JI03UMETPA

U UCCIIEJOBAHUE TPEKOB YacTHI] (110
roToBBIM (hoTOrpadusim).

OOBsicHEeHHE OCHOBHBIX MPUHIIMIIOB
JENCTBHS TEXHUYECKHUX YCTPOMCTB

U TEXHOJIOTMUECKUX MPOLIECCOB, TAKUX
Kak: J103UMeTp, kamepa BuiibcoHna,
SJIEPHBIN PEAKTOP, TEPMOSAECPHBIN
peakTop, atToMHast 00MOa, MarHUTHO-

pa3BUBATH TPYAOIIO0UE, YMEHUE IOBOJAUTH
HAYaToe J1eJ0 0 KOHIIA;

CTPCMUTLCA y3HAaBaTb 4YTO-TO HOBOC,
MPOSIBIISATH JTF0003HATEIBHOCTD, IIECHUTh
3HAHUS;

ObITb YBEpEHHBIM B cebe; yMEeTb CTaBUTh
nepes co0oi eI U MPOSBIIATh UHULMATHUBY,
OTCTaMBaTh CBOE MHEHHME M JEHCTBOBATh
CaMOCTOSITEITHHO.

dbopmMHpOBaTh OTHOIIEHUS K TPyAy Kak
OCHOBHOMY croco0y JOCTHKEHUS
’KM3HEHHOT0 OJIarornoyyyus 4eJ0BeKa, 3aj0ry
ero YCIIEIIHOTO poheCCHOHATHFHOTO
CaMOOIIpeIeIIEHUS u OLIYIICHUS
YBEPEHHOCTH B 3aBTPAITHEM JTHE;
(bopMHpOBATh OTHOLIECHUS K OKPY>KAIOIIUM
JIIOJISIM KaK 0€3yCJIOBHOM M a0COFOTHOM
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pe3oHaHCcHast ToMorpadus.

OrpezenieHne ycIOBHM MPUMEHUMOCTH
MOJIEJIM aTOMHOTO si/ipa. AHAIIU3

Y OITMCAHUE SIICPHBIX PEaKIIUi

C WCIIOJIH30BAHUEM MMOHSATHI MacCOBOE
YHCIIO U 3apsi] sIIpa, JHEPTUs CBSI3M sIpa,
3aKOHOB COXPaHEHHs 3apsi/ia, MaCCOBOTO
YKCciIa ¥ DHEPTUU B SIIEPHBIX PEAKIUsX,
3aKOHA PaJIMOAKTHBHOTO pacraja.

AHanu3 1 OLEHKa BIUSHUS
PaarOaKTUBHOCTH HA KUBbIC OPTAHU3MBI,
a TaK»Ke MOCJICICTBUM pa3BUTHUS AEPHOU
SHEPreTUKU C TMTO3UIUN IKOJIOTHYECKON
0€30MMacHOCTH; MPEACTaBICHUI

0 paLMOHAJIBHOM MPUPOAOINIOIb30BAHNHI
(B mporiecce MOATOTOBKU COOOIIECHUH,
BBITIOJTHEHUS TPYIIIOBBIX TPOEKTOR)

[IEHHOCTH, KaK PaBHOIPABHBIM COLUAILHBIM
napTHepawm,

(dopMHpOBaTH OTHOIIECHHS K CAMUM ce0e Kak
X0351€BaM CBOEH CyAbOBI,
CaMOOTIPEIEIISIOIINMCS 1
CaMOpEANU3YIOIIUMCS JTUYHOCTSIM,
OTBEUAIOIINM 32 CBOE COOCTBEHHOE
Oymymiee.

BCEI'O

68
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IloypouHoe njiaHnpoBaHue

Tema ypoka

[Inanupyemas
JaTa
npoBeeHus (B
dbopmare
JAMMITIT)

dakTruaeckas
JaTa MpoBeICHUS
(B hopmate
JJAMMITTT)

DJIeKTPOMarHuTHasi MHAYKIus (8 yacoB)

OTKpHTI/Ie 3HCKTpOMaFHHTHOﬁ HWHAYKIUU.

IIpaBuio JleHna.

3aKoH SHGKTpOMaFHI/ITHOﬁ HWHAYKIOHWH.

BHXpeBoe QJICKTPHUUYCCKOC I10JIC.

O/1C uHAYKIMY B IBUKYIIMXCS TPOBOJAHUKAX.

I/IH,Z[YKI_[I/IOHHBIC TOKHU B MACCHBHBIX IPOBOJHUKAX.

SBrnenne caMomHIyKIMu. MHIYKTHBHOCTD

O|INOO|O|BAIWIN|-

3Hepr1/151 MAardamMTHOI'O ITOJIA.

Mexanuuyeckue KoJsedanus (6 4acoB)

Mexannueckue konebanus. [lepuon u yactora konedanuii. CKOpocTb, yCKOpPEHUE U SHEPTUs B
Kosie0aTeabHOM cucTemMe

I"apmonnueckue konedanus. CKOpOCTb, YCKOPEHUE M SHEPIHs B KOJICOATEIBHOM CUCTEME.

[IpyXUHHBIN MasTHUK.

Marematnueckuii MasiTHUK.

g iwiN

BLIHY)KI[CHHBIC koJsieOanus. Pesonanc. ABTokoneOaHusl.

JIaGoparophas pabota «OmnpeneneHne yCKOpeHHs CBOOOIHOTO MaJAeHUSI € TIOMOIIBIO
MaTEeMaTHYeCKOro MasiTHUKaY.

DJleKTpOMarHuTHele koJjieoanus (10 yacon)

Konebatenpusiii KoHTYp. YpaBHeHne cBo0oaabIx OMK. dopmyna Tomcona.

YpaBHeHue KojeOaHui 3apsiia, CUIIbI TOKA, HANPsKEHUsl. DHEpreTHUecKHe MPoLecchl B KOHTYPE.
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BeinyxeHHble aekTpuueckue konaedanus. Ilepemennsiii Tok. [lelicTByromue 3HaU€HHUsI CUIIbI TOKa U
HaIpSOKEHUS.

AXTHBHOE COIIPOTUBJICHUE B LICIIU IIEPEMCHHOI'O TOKA.

KOHI[CHC&TOp B ICHIH NICPEMCHHOI'O TOKA.

KaTYI_HKa WHIAYKTHBHOCTHU B ICIIH IIEPEMCHHOTI'O TOKA.

3akon OMa 1t yyacTKa Leru, OJIHOM 1enu (TocIeJ0BaTeIbHOE COSAMHEHUE)

PaboTa n MOINHOCTH NEPEMECHHOI'O TOKA.

Oo|INoO|o |~ |Ww

Tpancdopmarop.

10

HOJIyquI/Ie, rnepeaada u MCIoJIb30BaHUC BHGKTpHHGCKOﬁ OHCPI'UH.

Bounbl (6 4acoB)

[EEN

Mexanunueckue BoaHbl. [linHa BosHbl. CKOPOCTh pacipocTpaHeHus BoJaHbL. CBOMCTBA BOJIH.

N

3ByK. 3ByKOBBIE BOJIHBI. XapaKTEPUCTUKHU U CBOMCTBA 3BYKa.

DNeKTPOMAarHuTHHIE BOJHBIL. M31ydeHne 31eKTpOMarHuTHEIX BOJIH. DKCIIEpPUMEHTalbHOEe 00Hapyx)eHue M
BOJIH (ombIThI ['epiia)

CsoiicTBa QJICKTPOMAriMTHBIX BOJIH.

[IpuHIUIIBI paTHOCBS3H.

o0~ lWw

Panmomnoxamms.

BouanoBas ontuka. Cnexkrpbl (8 1)

Pa3Butue npencrasienuii Ha npupoay ceera. CkopocTs cBera. Mi3MepeHne CKkopocTH cBeTa.

Z[I/ICHepCI/IH CBCTa.

WuTepdepeniys. Y cioBust MakCuMyMa M MUHUMyMa. MeTo/1bl oJTydeHHs! KOTePEHTHBIX JIydeil.

WnTtepdepennus B npupoje. [lpumenenne nureppepeHnu.

Judpaxius csera. {udpakiimonHas pemerka.

[Tonspuszanus ceera.

Busl nznydenuii. Cnekrpsl. CriektpasibHble IpuOopbl. CieKTpajibHbINA aHAJIN3.

O |INO|O|RIWIN|F-

[1Ixana 21EKTPOMAarHUTHBIX BOJIH.

I'eomeTpuueckas ontuka (10 yacon)

CBeToBbI€ JTy4H. 3aKOH MPSMOJIUHEMHOTO PaCIpOCTPAHEHUS CBETA. TEeHM.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus cBerta. [1mockoe 3epkaro.

[TocTpoeHue N300paKeHNH B INIOCKOM 3epKaJie.

AIWIN |-

HpeHOMHCHI/IC cBeTa. 3aKOHEI IPCIOMJIICHUS. IlonHoe BHYTPCHHCC OTPAKCHUC.
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[IpoxoskaeHre cBeTOBOro Jydya uepe3 II0CKonapauiebHyo IIIACTUHKY U pu3Mmy. JlaGopaTopHas pabota
«OrnpeeneHne OTHOCUTENBHOIO [TOKA3aTeNsl IPEIOMIIEHUS CTEKIIa.

Jlunssel (cobuparomue u paccenBaroniye). @opmysa TOHKOHN JIMH3HL.

ITocTpoenne n300pa>keHNi B JIMH3AX.

®dotoanmnapart. [[poekiIMOHHBIN amnmapar.

O [0 |IN|O |01

I'na3. 3penue.

1

o

Jlyna, 04KM, MUKPOCKOIL.

CnenuajbHasi TeOpUs OTHOCUTEJIbHOCTH (4 4aca)

OmneiTel Maiikenbcona. [Ipo6nema cBeronocHoro s¢gupa. [Toctynarsl DifHiTeliHa.

[TpeoOpaszoBanus JlopeHIa U UX CICICTBHS.

PengTuBHUCTCKMI 3aKOH CIIOKEHUS CKOpOCTeﬁ.

A lWIN|F-

Cas13p Mex 1y Maccoil u sHeprueit B CTO.

KBanToBas ¢pusuka (4 yaca)

I'unmoresa Ilimanka. @orowH.

JlaBnenue cBera. OnbiThl JIebenena.

dotord¢ext. 3akonsl CroseroBa. YpaBHeHue DitHIuTeiHa. [Ipumenenue gortorddexra.

A IWIN|F-

XHNMHYECKOE IEHICTBUE CBETA.

®Du3nuKa aToMa M1 aTOMHOrO0 siipa (12 yacos)

Monenu ctpoenus atoma. OnbiTel Pesepdopna. [lnanerapnas Mmozens.

IToctynatsl bopa.

KopnyckynsipHo-BOIHOBOHN Ayanusm.

KBanToBbie T'CHCPATOPHI — JIA3CPHIL.

MeTOI[BI Ha6J'IIOI[€HI/I$I 1 pErucTpanmu 3JICMCHTAPHBIX YaCTHII.

JlaboparopHas pabota «Onpeenenrne XapakTepUCTHK 3apsKEHHBIX YaCTHUIL IO TpeKam»»

EcrecTtBeHHas pPaanOaKTUBHOCTD. HpaBI/ma CMCIICHMA. 3aKkoH PaaAOaKTUBHOI'O pacliiaaa.

CtpoeHune aTOMHOTO s1ipa. JHEPIHsl CBS3H.

OO |NO || WIN|(F

SAnepHble peakuuu.

[EY
o

enenue snep ypana. llennas peakuus. SnepHulil peaktop.

[EEN
[EEN

TepMosiiepHble peakuy.

[EEN
N

buonornueckoe aericTBue PAAUOAKTUBHBIX H3J'Iy‘leHHﬁ.
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