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PA3JEJ 1. TIOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma mo ¢usuke 6a3oBoro ypoBHs s oOyuarommxcst 10-11 kiaccos
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueiil mporpaMMbl BOCIIUTaHUS ¥ KOHIENIINY TpenoaBanus yuyeOHoro npeamera «Pusnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0pa3oBaTesIbHbIE IPOTrPAMMBI.

Pabouas nporpamma pazpaboTaHa B COOTBETCTBUU € TPEOOBaHUSAMU:

— @epepanpHOro 3aKkoHa OT 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoit
Denepauuny;

— mnpukaza MunoOpuHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu ¢eaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPETHETO 00IIero oOpa3oBaHus»
(c M3MeHeHus MU, BHECEHHbIMHU Ipuka3oM Munnpocsemenus ot 12.08.2022 Ne
732);

— mnpukaza Munnpocsenieans ot 18.05.2023 Ne 371 «O06 yrBepxkaeHun (henepanbHOi
00pa3oBaTebHON IPOTPaMMBbl CpeTHET0 00LIer0 00pa3oBaHUNY;

— mpukaza Munnpocsemieaust ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsnka
OpraHu3alMi U OCYILLECTBIIEHUS] 00pa30BaTEebHON NESATEIbHOCTH IO OCHOBHBIM
oOuieo0pa3oBaTeabHbIM  [pOorpaMMaM  —  00pa3oBaTeNIbHBIM  Iporpammam
HA4aJIbHOTO 00ILEro, OCHOBHOT'O OOILEro U CPEAHEro 0011ero o0pa3oBaHus»;

— KOHIIENIINH NpenoAaBanus yueOHoro npeamera «Pu3ukay;

— CII 2.4.3648-20 «CaHUTapHO-3IUAEMUOJIOTHYECKHE TPEOOBaHUS K OpraHU3aLIsIM
BOCIIUTAHUS ¥ OOY4YEHHUs, OTIAbIXa W O3JI0OPOBJICHUS JI€Ted U MOJIOJICKNY,
YTBEPKACHHBIX IMOCTAHOBJIEHUEM IJIaBHOIO CaHUTapHOro Bpauda oT 28.09.2020 Ne
28;

— CanlluH 1.2.3685-21 «'uruennyeckre HOPMATUBBI U TPEOOBAHUS K OOECIIEUEHUIO
6e30macHOCTH U (MiaK) Oe3BpeAHOCTH AJIS YeloBeKa (GakTOPOB Cpeabl OOUTaHUSY,
YTBEPKACHHBIX IOCTAHOBJIIEHUEM ITIaBHOTO CaHUTapHOro Bpaua oT 28.01.2021 Ne 2;

— y4eOHOro MJjaHa U OCHOBHOW 00pa30BaTeNIbHOW MPOTrpaMMBbl CPEIHEro OOIIEero
obpazosanust MOY CIII Nel03;

— (enepanbHOil paboueil mporpaMmMbl Mo yueOHOMY mpeamery «Pusuka» 0a30BOro
YpPOBHSI.

Copnepxanue mnporpaMMbl Mo (U3MKE HaIlpaBI€HO Ha (QOPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOH kapTuHBI Mupa oOyuaroumxcs 10—11 kmaccoB npu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO K 1mIaHUPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U MeETanpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPeIMETHBIX
cBsizell (PU3MKU C €CTEeCTBEHHO-HAyYHBIMHM YUEOHBIMH IpenMeTaMud. B Hell ompexpemstoTcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3yJbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METalIpeIMETHBIE, PeMETHbIE (Ha 6a30BOM

YpOBHE).



1.1. OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJMETA

®u3rka Kak HayKa 0 HauOoJjee O0IIKX 3aKOHAX MPUPOIbI, BBICTyMAas B KayecTBe y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHUI 00 OKpYXKarolleM MHpE.
HIkonbHbI Kypc (U3HKH — CcHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PH3HUECKUE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SBICHUHN, H3y4aeMbIX
XUMUeH, Ouonoruel, pusnyeckoi reorpadueid m acTpoHoMuel. Mcmonb30BaHUE W aKTUBHOE
pUMEHEeHHEe (PU3NUYECKUX 3HAHUI ONpeieliaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUATOB C
3aJJaHHBIMH CBOWCTBAaMH U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOMU BKJIAJ B ((OPMUpPOBAHHE
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs, B (opMHUpOBaHHE YMEHUN MNPUMEHSTh
HAyYHBIA METO]I TO3HAHUSI PU BBIMOJTHEHUN UMU YYEOHBIX HCCIIeI0BAaHUM.

B ocHoBy kypca ¢husuku 1ist ypoBHS CpelHEero o01iero o0pa3oBaHUs MOJIOXKEH PsJl UIICH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepual U3 BCEX pa3fesioB (DM3HMKH, BKIIOYAET KAaK BOIMPOCHI KJIACCHUUYECKOM, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uKku 00beIUHEH BOKPYT
busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEUIECTBE U MOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpeanosiaracT UCIoIb30BaHUE T'YMaHUTAPHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U HKOJIOTHUECKUMHU MPOOJIEMaMH.

Hoes npuxknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HakOMCTBO € IIHUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes osxonocusayuu peanusyercs NOCPEACTBOM BBEACHMSI JJIEMEHTOB COZIEpKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHUs Mpo0IeM pallmOHaIbHOTO PUPOJIONIONIB30BAaHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero odpazoBaHuUs
ABIISIOTCS (U3MUecKue Teopuu ((HOopMHUpPOBaHHME MPEACTABICHUA O CTPYKType HOCTPOCHMS
¢u3nueckoil TeopuH, poiaM (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O NPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUsl €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-IeITEeTbHOCTHBIN MOX0/ B Kypce (PU3MKU peasln3yeTcs MPEexXIe BCETro 3a CuéT
OpraHu3aliK SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydaronuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHWE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
1abopaTOPHBIX pabOT, KOTOpPhIE B Mporpamme Mo (usnke oOBEAWHEHBI B OOUIMN CIHCOK
YUYEHHUYECKUX MPAaKTUUYEeCKUX paboT. BrlaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOIo
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TJIaHUPOBAHUS U OCHalleHus kabunera ¢usuku. [Ipu aTOM
o0OecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.



Bonbiioe BHUMaHKE yAENseTCs PELICHUIO pacu€THBIX UM KadeCTBEHHBIX 3an1ad. [Ipu saTom
JUIsL pacu€THBIX 33/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
MO3BOJISIOIINE IPUMEHATH H3y4YeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaK W HMHTETPUPYsS 3HAaHUSA M3 pa3HbIX pas3aenoB. JlJis KauyecTBEHHBIX 3a/ay MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHHE MPOTEeKaHWs (PU3UYECKUX SBJICHUM W TMPOIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (pu3MuUecKod MOAENTH A CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepualIbHO-TEXHHYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbIi ypOBEHb Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHMs JIOJDKEH M3Yy4aThCs B YCJIOBHUSX MPEIMETHOrO KaOuHeTa (PM3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOHMHETa MPeIMETOB €CTECTBEHHO-HAYYHOTo Lukia. B kabunere (usuku
JOJKHO OBITH HeoOXoauMoe J1abopaTOpHOE OOOpYAOBaHWE [JIsl BBINIOJHEHUS YKa3aHHBIX B
nporpaMMme 1o Gu3NKe yIYeHUYECKUX MPAKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pYA0BaHNUE.

JleMoHCTpaliiOHHOE 000py/0OBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUAIIOM
MUHHMAaJIbHOH JOCTaTOYHOCTH M O0ECIEeUMBACT IOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamMMe 110
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyHOBaHUE ISl YUYCHHUECKUX MPAKTHUECKUX padboT Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcsi B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHUHM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CHCTEM B BUJIE HU(POBBIX JIAOOPATOPHIA.

1.2. HOEJIX U3YUYEHUS YYEBHOI'O TIPEIMETA

OCHOBHBIMU LEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SABISIOTCA:

— (QopMupoBaHuE HHTEpECA U CTPEMIICHHUS 00YJaIOIIMUXCS K HAYYHOMY H3YyUEHUIO IPUPOIBL,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

— pa3BUTHE TMPEACTaBICHUM O HAaydyHOM MeTOJe TMO3HaHHd U  (OPMHUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

— (QopMupoBaHUE HAYYHOTO MHPOBO33PEHUS] KaK pe3yjibTaTa M3y4EHHUS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (QopmupoBaHue YMEHUIH OOBSCHATDH SIBICHUS C HCIOJIb30BaHUEM (PU3MUECKHX 3HAHUU U
HAyYHBIX JI0Ka3aTEIbCTB;

— (QopmupoBaHue MpeacTaBiIeHU O poiu (U3MKK IS Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUH.

1.3. 3BAJIAYM U3YYEHUS YYEBHOI'O ITIPEIMETA
JocTikenue nesei odecreunBaeTcs pelieHueM CIeIyIoIuX 3a/1a4 B Ipoliecce U3y4eHus Kypcea
(¢u3uKN Ha yPOBHE CPEAHEr0 O0IIEro 00pa3oBaHMs:

— MpHOOpETeHNEe CUCTEMBbl 3HAHUM 00 00X (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY, dJIEKTPOJUHAMHUKY, KBAHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

— (opMupoBaHNE YMEHHI IPUMEHATh TEOPETUIECKUE 3HAHUS [T OOBSICHEHUS (PU3HUECKUX
SIBJICHUI B IPUPOJIC U IS IPUHATHS IPAKTUIECKUX PEHICHHUH B TIOBCETHEBHON JKU3HH;



— OCBOCHHE CIIOCOOOB PEIICHHSI PA3TUYHBIX 33/1a4 C SIBHO 3aJJaHHON (PU3MUECKON MOJIEIbIO,
3aJa4, MOPa3yMEBAOIINX CAMOCTOSITEIbHOE co3JaHue (PU3NUECKON MO, aIeKBaTHOM
YCJIOBUSM 33/1a4U;

— MOHUMaHue (U3MYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMNCTB U
TEXHOJOTHYECKUX MTPOLECCOB, X BIUSIHUSA HA OKPYXKAIOLIYIO CPENY;

— OBJIQJICHHE METOJaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U MPOBEIEHUs (PU3nueckux
OKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIINH UHPOPMAITIH, ONPEACTICHHS JOCTOBEPHOCTH
IIOJIy4YEHHOT'O pe3yJIbTaTa;

— CO3/1aHUE YCIIOBUM Il Pa3BUTHS YMEHUN IPOEKTHO-HCCIIENOBATENBCKOM, TBOPYECKOM
JIeATEIbHOCTH.

1.4 MECTO YYEBHOI'O IPEJIMETA B YYEBHOM I1IVTAHE

Ha usyuenue ¢usuku (0a30BbIil ypoBEHb) Ha YpPOBHE CpelHEro oOIiero odpazoBaHUs
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEINIO).

[lpennaraemerii B paboueid mnporpamme 1o (H3HMKE TMepeYeHb JabOpaTOPHBIX U
NPaKTUYECKUX Pa0OT SIBISETCS PEKOMEHIOBAHHBIM, BEIOOP MPOBEACHHUS J1a0OPAaTOPHBIX paboOT U
OTIBITOB ONPEACISAETCS C YIETOM WHANBHIYyaTbHBIX 0COOCHHOCTEH 00yJatOMIMXCS.

1.5. ®OPMbl YUYETA PABOYEH IPOI'PAMMBI BOCIIUTAHHSI B PABOYEN
MPOT'PAMME 110 ®U3UKE

Pabouas nporpamma Bocniutanus MOY CHI Ne 103 peanu3zyercst uepe3 UCHOIb30BAHUE
BOCITUTATEILHOTO TOTEHIIMANIAa YPOKOB (U3UKH. DTa paboTa OCYIIECTBISETCS B CICAYIOIIHNX
dopmax:

— Mno0yXxaeHne 00ydaroIuxcsi cOONI0aTh HAa YpOKE OOIIETIPUHATHIE HOPMBI NOBEICHMUS,
npaBwia OOIIEHHS] CO CTapIIMMHU (MEeJaroruyecKUMu pabOTHHKaMH) U CBEPCTHUKAMU
(oOyuaroMucs ), MPUHLIUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTaHU3aluH;

— TMpUBJICYEHNE BHUMAHUS 00YYaIOIIMUXCS K [IEHHOCTHOMY acleKTy U3y4yaeMbIX Ha ypOKax
MIPEIMETOB, SIBICHUM, COOBITHII uepe3: NEeMOHCTpalMio OOydaroluMcs MPUMEpPOB
OTBETCTBEHHOI'0, TIPaXKJAAHCKOTO  MOBEACHMS, TMPOSBICHUS  YEIOBEKOIIOOMS U
n00pOocCepIeYHOCTH; OOpallleHue BHUMaHUS Ha HPABCTBEHHBIE AaCMEKThl HAYyYHBIX
OTKpBITUH, KOTOpbIE H3Yy4YalOTCs B JaHHBIH MOMEHT Ha YpOKe, Ha SIPKHUX
YUEHBIX,CBS3aHHBIX C M3y4aeMbIMU B JaHHBII MOMEHT TeMaMH, Ha TOT BKJaJl, KOTOPBIA
OHH BHECJIM Bpa3BUTHE HAIllel CTpaHbl U MUPA, Ha IOCTOMHBIE MMOAPaKaHUs IPUMEPBI UX
KW3HW, HAa MOTHBBI WX IIOCTYIIKOB; WCIOJh30BaHWE Ha YpOoKax WH(GOpMAIIUH,
3aTparuBarolleil BaKHbIE COLMANIbHBIEC, HDABCTBEHHBIE, ITHYECKHE BOTIPOCHI;

— HCIIOJIb30BaHHE BOCIUTATEIbHBIX BO3MOXKHOCTEH coJepKaHUs yueOHOro mpeaMera Juis
bopmupoBaHUs Yy 00YUAIOMIMXCSI POCCHACKUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX LEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX y4eOHBIX MaTepUasIoB
JUIS YTEHUS U U3YYEHUs, TPOOIIEMHBIX CUTYallui A7l OOCY>KISHHSI B KJIacCe;

— UHUIMHUPOBAaHUE OOCYXICHHMH, BBICKAa3bIBAHMH CBOETO MHEHHs, BBIPAOOTKU CBOETO
JMYHOCTHOTO OTHOLIEHMS K N3Y4aeMbIM COOBITHUSAM, JIUIAM;

— BKJIIOYEHHE B YPOK UTPOBBIX MPOLELYP, KOTOPbIE MOMOIalT MNOJAEPKaTh MOTHBALUIO
oOyyaromuxcs K HOJYYEHHUIO 3HAHWM, Hala)KMBAaHUIO IMO3UTHBHBIX MEXIMYHOCTHBIX
OTHOIICHUH B Kjacce, MOMOTal0T YCTAHOBICHHIO J0OpoXkenaTeabHON aTrMocdepsl BO
BpEMs ypOKa;



NpUMEHEHHEe Ha YpPOKE HWHTEPaKTHBHBIX (OopM  pabOThl,  CTHUMYJIUPYIOLIHX
[I03HABATEIbHYI0 MOTHBALIMIO 00yUaroIINXCs;

MPUMEHEHHE TPYIIIOBOM pabOThI WM pabOTHI B Mapax, KOTOPbIE CIOCOOCTBYIOT pa3BUTHIO
HaBBIKOB KOMaHHOM pabOTHI M B3aMMO/ICHCTBHIO C APYTUMH 00 yUJarOIIUMUCS;

BbIOOp U MCIIOJIb30BaHUE HA YPOKaX METO/I0B, METOAMK, OKa3bIBAIOIIUX BOCIIMTATEIILHOE
BO3JCHCTBUE HA JINYHOCTb B COOTBETCTBHM C BOCHUTATEIBHBIM HJICAIOM, LEIBIO U
3aJla4yaMM BOCIIUTaHMS;

VMHULMAPOBAHUE U MOAJIEPAKKA UCCIEN0BATEIbCKON EATEIbHOCTH ILIKOJIBHUKOB B (hopme
BKJIIOUEHUE B YPOK Pa3JINYHBIX HCCIIEJOBATEIbCKUX 3aJaHUM, YTO AAE€T BO3MOXKHOCTb
o0yJaromuMmcsi TPHOOPECTH HABBIKM CaMOCTOSTEIBHOTO PELICHHS TEOPETHUECKOM
poOJeMbl, T€HEepUpOBaHUS U O(GOPMIIEHHS COOCTBEHHBIX THUIIOTE3, YBaXHUTEIbHOI'O
OTHOLICHUS K YYXHM HJICSIM, MyOJIMYHOTO BBICTYIUICHHS, apTyMEHTUPOBAHHS U
OTCTauBaHUs CBOEH TOUKH 3PEHUS;

YCTQHOBJICHHE YBa)KUTEIBHBIX, JOBEPHUTEIBHBIX, HE()OPMATbHBIX OTHOIICHUHA MEXIY
YUUTEJIEM U YYeHUKaMHU, CO3JJaHHe Ha YpOKaX AMOLMOHAIBbHO-KOM(OPTHOMN Cpe/ibl.



PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITPE/IMETA

2.1. KPATKASA XAPAKTEPUCTHUKA COJAEPKXKAHUA IPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

10 KUIIACC
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHUS
®usnka — Hayka o npupoze. Haydynsle MeTonbl NO3HaHUS OKpyKarowmero mupa. Pois
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (GU3NYECKUX SBICHUHA U mporeccoB. Hayuynsle rumote3sl. Puzndeckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKON JEITeIbHOCTH JIIOICH.

Jlemoncmpayuu
AHaJoroBble ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IIPUOOPHI, KOMITBIOTEPHBIC TaTYHKH.
Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmwkeHHe. OTHOCUTEIBHOCTh MEXaHW4YecKoro aBmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenieHne, CKOPOCTh (CpemHSsl CKOPOCTh, MTHOBEHHasi CKOPOCTb) M YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMeIleHU u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMELICHUS MaTEPUAIBHOW TOUKU OT BPEMEHHU.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM 110 MOAYJTIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, JMHEIHAsA CKOpocTh. [lepruoa u yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHU4ecKre yCTpOUCTBA U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEeHHOM IPOCTPAHCTBE.

HabGnronenue nBuxeHus Tena, OpOIeHHOTO O/ YTIJIOM K TOPU30HTY M TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne HepaBHOMEPHOTO JBHIKEHUS € LIEJIbIO ONPEAETICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, POMACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHbIE TPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBM)XEHHUH C HayalbHOM CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABUKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA [U1s1 MaTEepHAIIbHBIX TOYEK.

3akoH BceMupHOTo TsaroreHus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuma
TPEHUsI CKOJIbXKEHHS U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarenpHO€E 1 BpallaTelbHOE ABM)KEHHUE a0COIIOTHO TBEPIOTO TENA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaueHus. [limeuo cuiibl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: MOAIIUIHUKY, JABUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U NTAJICHHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus TBEPAOTo Tena. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclI0BUI paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Nmmynbsc MatepuaabHOM TOYKH (Tea), CACTEMbI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI U
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPIHH.

[TorennuanbHas Heprus. [loTeHnnanpHas SHEPTHsl YIPYTo AePOPMUPOBAHHON MPYKUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIM3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCcTpoOMCTBAa U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, IMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[Tepexo MOTEHITMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOThl CHUJIbI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEpruM Tejaa Ha
IIPUMEpPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mogenu cTpoeHHsI Ta30B, KUAKOCTEH U TBEPABIX TNl U 00BSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KMHETHUECKOH TEOpHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanprona. M3onponeccsl B HACAIBHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mpencraBieHue H30IMPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJeaIbHOIO0 ra3a. Busl Teronepeiayu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IIydCHHE. Y JebHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KO3(PUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTHUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEH HSHEpruu Tejla IMPU COBEPUICHHH pPa0OThI: BBUIET MPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[Tapoo6pa3oBanue u koHAeHcalus. Micnapenue u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaybl. [lnaBnenue u Kpucramnuzauus. YjelbHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCTP, TCXHOJIOTUH MOJYUCHUSA COBPCMCHHBIX MATCPHUAJIOB, B TOM YHUCJIC HAHOMATCPHUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

Croco0Ob1 U3MEpeHHs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

W3mepeHne OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DinekTpoamHaMuka

Tema 1. Dnexkmpocmamuxa

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpskéHHocTh anekTpuueckoro noss. IlpuHumn cynepnosunuu
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

Pabora cuin anexktpocratuueckoro nosis. [lorennuan. PasHocts notennuanos. [IpoBogHuku
U TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [{uanekTpudeckasi IpOHUIIAEMOCTb.

OnektpoéMkocTb. KonaeHncarop. OJeKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuuyeckue yCTpoilCTBa M MPAKTUYECKOE NMPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX Tell.

[IpoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUUYECKas 3aIUTa.

JIN3IIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOMIA M IUIACTUH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUIECKON IPOHNLIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKM TOKa.
Cuna toka. [TocTosHHBIH TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

DIIEKTpUUECKOE CONPOTHUBIICHHE. VY nenbHOE CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota sanexTpuueckoro Toka. 3akoH [xoymns—JIenia. MOIMIHOCTD 3JE€KTPUYECKOTO TOKA.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM ) AyiekTpudeckoit enu. KopoTkoe 3ambIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHUS] METAJLJIOB
oT Temneparypbl. CBEpXIIPOBOJUMOCTb.

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHass MPOBOAMMOCTh MOJIYNPOBOJHUKOB.
CsoticTBa p—N-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKAa, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE NPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTUOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMmoe m3MepeHue 3IeKTpoABMXKYHIEH cuiibl. KOpoTkoe 3amMbplkaHHE TalbBAHMYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBo# pa3psa v MPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSSA MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydeHre cMEIIaHHOTO COEMHEHHSI PE3UCTOPOB.

W3mepenune 31eKTpOIBHXKYIIEN CHITbI HICTOYHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.

Habmronenue anekrponusa.

Me:xnpeameTrHblie CBA3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 10 Kimacce OCyIIECTBISETCS C YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIC C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHWMSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPHUYECKHE PYHKIIUU: CHHYC, KOCHHYC, TAHTEHC, KOTAaHT'eHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIOTICPEIa4H, TEILIOBOE PABHOBECHUE), DIICKTPHUECKUC SBIICHHS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLJIOB, JICKTPOJIMTUYECKAS TUCCOLIUAIIHS, TaIbBAaHHUKA.

leoepacghusi: BTaXXHOCTH BO3lyXa, BETPhI, 0apoOMeTp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBMIKCHUI C MCIOJIb30BAHUEM MEXAHU3MOB, YUET TPCHUS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHHUK, KOHJAUIIUOHED, TEXHOJIOTUHU TOJIyUYEHHSI COBPEMEHHBIX MaTEepPHUaIoB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
JNEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI OpPUHTEp, 3JICKTpOHArpeBaTebHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [[pMHIMI Cynieprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHAyKuuu. KapTrHa TuHUI MarHUTHON MHAYKLUU TOJISl HIOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BH)KEHHE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HNEKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DIIEKTPOABMKYILAsA CHJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuueckoe mosie. DIEKTPOABMKYINAs CHUJAa WHAYKIUU B TPOBOJIHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTHBHOCTB. SIBICHME CAMOMHIYKIIMHU. DJIEKTPOABHKYILAS CHJIA CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTyIIKH C TOKOM.

DIEKTPOMarHuTHOE MOJIeE.



TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPHUMEHEHWE: TIOCTOSHHBIE MArHHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMA MarHUTHOTO TIOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazcHumHvle KOae0anus

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
koneOanus. Ilepuon, dacrora, ammiautyga u  (asa kosebanuil. IlpyXMHHBITI MasTHUK.
Matematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuit. [IpeBpariieHue sHepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaada W MOTPEeOIEHUE DICKTPUICCKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, IWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOAHMS.



OcmumnorpaMmbsl — (3aBUCUMOCTH  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl Tpy3a.

HccnenoBanue TMepeMeHHOr0 TOKa B IeNM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanunueckue BOJHBI, yCiI0BuUs pactipocTpaHenus. [lepuon. CKkopocTh pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxmus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIOBHS HM3JIy4€HHUsS 3JIEKTPOMArHUTHBIX BOJH. B3anMmuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana »IeKTPOMArHUTHBIX BOJIH. [IprMeHeHHe 31eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaroIIeH Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl AUArHOCTHKA B TEXHUKE W MEAMIMHE, pajnap, paluONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsA3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOMN
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzaus, Tudpakuus, uHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TMPEJIOMIICHHUS CBeTa. AOCOJNIOTHBIM  IMOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHBI yroa MOITHOTO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoenne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl npUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TonydyeHue criekTpa ¢ HIOMOLIbIO AU(PAKIIMOHHOMN PEIETKY.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nes 6. OcHOBBI cielIHAJILHOMH T€OPUU OTHOCUTEIbHOCTH

['paHubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynarsl crienuaibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSl CKOPOCTH CB€Ta B BaKyyme, MPUHLUII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIECHHE BPEMEHH U COKpAIllEHUE ITTUHBI.

OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKON YaCTULIBl. DHEPIHs OKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna I[lnanka cBsi3u sHeprun GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYIIbC
¢doroHa.

OtkpeiTe u ucciegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dbotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

JaBnenue cBera. OnbiTel [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCTpOHCTBA W TPAKTHUECKOE NpUMEHEHHue: (PoTorneMeHT, (OTONATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.



Jlemoncmpayuu

DoTo3deKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GoTorddexra.
CBeToquoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -yactuil. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. M3nyuenue u nornomeHue GOTOHOB IpU IEpexojie aToMa ¢
OJIHOTO YPOBHS 3HEPIuH Ha Apyroi. Bunsl ciektpos. CrieKTp ypOBHEN SHEPTUH aTOMa BOJOPOIA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJIbHBIA aHAIU3
(criexTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaOnroneHnue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HaGnronenue nuHeHyaToro crekrTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOLINE CI0KHOCTb CTPOEHUS sApa. OTKpBITHE PaAMOAKTUBHOCTH.
OmnpiTel Pesepdopna no onpeneneHnto coctaBa paaloakTUBHOIO u3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3iydyeHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTxkpbITHE IPOTOHA U HeHTpoHa. HykioHHast Mmoniens sapa ['eiizenOepra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM OeTa-pacnaa. ['amma-uzinydeHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

OHeprust cBSI3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakunu. [lenenue u CUHTE3 SIED.

Anepuwiii peaktop. TepmosiaepHbiii cunte3. [IpoOnemMbl U THEPCHNEKTUBBI  SAEPHOMN
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HaOJIIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBUS. ENMHCTBO (pr3nyeckoit KapTHHBI MUpA.

TexHuueckue ycTpoicTBa M INMPaKTHYECKOE NMPUMEHEHHUeE: J03UMeTp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKoOB 4acTHIL (TI0 TOTOBBIM (oTorpadusm).
Pa3pnen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3MKH
Oransl pa3BUTHs aCTPOHOMHUH. [IpHKIIagHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE ACTPOHOMUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIAHETHI, KX BUAMUMOE ABHKCHUE.
CoiHe4yHast cucTeMa.



Connine. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprun ConHIA M 3BE3A. 3BE3NBI, UX
OCHOBHbBIE XapaKTEpUCTUKU. J[narpamMmma «CneKTpajibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bI INIABHON
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE3]  IJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJlHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky U kBazapsl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszOeranume ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykrypa Beenennoit. Meraranakruka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHST HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/HUS
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYCCKOW, COIUATBHOH U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3MKH M aCTPOHOMHUU B COBPEMEHHOMI
HAyYHOUW KapTHHE MHUpA, poyib (U3UUECKOH Teopuu B (POPMUPOBAHUU TPEACTABICHUN O
buznyeckoil kKapTUHE MUpPa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEJCTaBICHUM O IIPUPOJIE.

MexnpeameTrHblie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymliecTBIseTcs C Y4ETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
JKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKJIECTBO, BEKTOPBI M HX
IPOEKIMM Ha OCH KOOPAMHAT, CIIOKE€HHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
NPU3HAKU OJ00HS TPEYTOJIbHUKOB, ONPEIEIeHUE IIOIAaIU TIIOCKUX GUryp U 00bEMa Ted.

bBuonozus: >nexTpuueckue IBJICHU B )KUBOW MPUPOJIE, KoseOaTelbHbIe IBUKEHUS B )KUBOI
MIPUPOJIE, ONITUYECKHE SIBJICHUS B KUBOM IIPUPOJE, NEHCTBUE paJUalliy Ha )KUBBIE OPTaHU3MBI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYJ, KPUCTaNIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPAJIbHBINA aHAJIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKa 3eMHOI
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPICECHUI.

Texnonozus: TUHUU DIIEKTPOIEPEay, TEHEPATOP MEPEMEHHOTO TOKA, DJIEKTPOABUTATEIb,
UHAYKIMOHHAs TeuYb, pajap, paJuoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAsl OaTapes.

2.2. METAIIPEMETHBIE CBA3H YYEBHOI'O ITIPEJIMETA



[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusM PI'OC COO k IUIaHUPYEMBIM
JMYHOCTHBIM, MPEIMETHBIM U METallPpeIMETHBIM pe3yjbTaTaM OOYYEHHUs, a TaKKe yYUTHIBACT
HEOOXOMMOCTh pEaH3alMd MEXIPEAMETHBIX CBS3eH (HU3UKHM C E€CTeCTBEHHO-HAYYHBIMU
y4eOHbIMM TpeAMeTaMH. B Hell ompenenstoTcs OCHOBHbBIE LIENIM M3y4eHUs (U3MKH Ha ypOBHE
cpenHero oOmero oOpa3oBaHMs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHMSA Kypca (HU3HKH:
JMYHOCTHBIE, METalpeIMETHbIE, TPeIMETHbIE (Ha 6a30BOM YPOBHE).

®dwusmka 3T0 Hayka o npupozae. B mpupone ¢usmdeckne, XuMUYecKre U OMOIOTHYECKUE
SBJICHUS B3aUMOCBS3aHBI. B paboueit nporpamme IPESYCMOTPEHO
OCYILIECTBJIEHUE MEKIIPEAMETHBIX U METAPEMETHBIX CBSI3EH.

MeranpeqMeTHBId TIOIXOJ TpU TpernofaBaHu (PHU3UKKA PAcCMATPHUBACT HCIOJIBL30BAHUE
MHTETPUPOBAHHBIX YPOKOB C MPUBICYEHHEM HEKOTOPBIX 3HAHMHA OOYYAIOIIMXCS U3 CMEXHBIX
npenMeToB ((u3MKa, MareMaTuka, OHWOJOTHS, XUMHUS, ACTPOHOMUS, reorpadus W 1p.) U
00001IAI0IINX YPOKOB, a TAKXKe MPOBEACHHUE UCCIIE0BATEILCKUX paboT

B pesynprare ocBoeHHS mporpamMmbl 1O (QHU3MKE Ha YPOBHE OCpeaHero oOmiero
oOpa3oBanusi y oOy4aromierocss OyayT chOpMUPOBAHBI MeETalpeaMETHbIe Pe3yJIbTaThl,
BKJIFOYAIOIIME I[10O3HABATEJIbHBIC YHUBEPCAIbHBIC Y4YeOHBIC JIEMCTBUSA, KOMMYHHKATHBHbBIC
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1eHCTBUS.



PA3JIEJI 3. INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUA
INPOI'PAMMUBI

N3yuenne (u3MKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JIOCTUIKECHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U IPCAMCTHBIX 06paSOBaT€JIBHBIX PE3yJIbTATOB.

3.1. JUYHOCTHBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPAXKaTh

TOTOBHOCTb M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTAlui, [O3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuipeHue XU3HEHHOTO ONbITa M OMNbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBIEHUHN BOCIIUTATEIBHOMN I€ATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O 4JIeHa POCCUICKOIr0 O0IIECTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIFHOCTh B MHTEPECAX TPaKTAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJECWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHUTapPHOH U BOJIOHTEPCKOM JEATEILHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHUSM POCCUUCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHSI, ODUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOHYHUBOTO Oy TyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIOYas 3CTETUKY HAYYHOTO TBOPUECTBA, MIPUCYIIETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHATEHOM e TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YyMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHHIO M caMO00pa3oBaHUIO B 001acTh (U3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUYECKOM KYJIbTYphl, OCO3HaHME TIJI00AJLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE ICUCTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIeJei
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;



pacIIMpeHHe OIbITa JIEATEIBPHOCTH OKOJIOTMYECKOM HAINpPaBJICHHOCTH HAa OCHOBE
UMEIONIUXCS 3HAHUN TI0 (pru3mKe;

7) IEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUsS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS (PU3HUECKON HAYKU;

OCO3HaHUE IICHHOCTH HAYYHOU JIeATEIBHOCTH, TOTOBHOCTh B MIPOIECCEe M3YYCHUS (DU3UKH
OCYIIECTBIISITh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIBHOCTh HHINBUYaTIbHO U B TPYIIIIC.

3.2. METAINIPEMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJornveckue a1eCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEAEIIATh UEN IEATEIbHOCTH, 33/1aBaTh MAPaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PELIeHHs TPOOJIEMbI C YUETOM aHAIN3a UMEIOIINXCS MaTepUAIbHBIX
1 HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHHWBATh COOTBETCTBHE PE3YyJIbTATOB LIEJISIM,
OLICHUBATh PUCKU MOCIEACTBUM JAEITEIbHOCTH;

KOOPJAMHHUPOBATh M BBIIOJIHATH pabOTy B YCIOBHUSX pEATbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble nccienoBarebcKue AeiCTBHUA.

BIIQ/IETh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKU;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON U MPOEKTHON AESITENHbHOCTH B 00JacTu
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY METOJIOB PEIIEHUS 3a/1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3TUYHBIX METO/I0B IMO3HAHHS;

BIIAJETh BHUJAMM JAESATEIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHHUS, €ro HHTEpPIpEeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CHUTYAIHSIX, B TOM YHCIIE MPU CO3/IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBIABJISATh MPUYMHHO-CJICJACTBEHHBIE CBA3W M aKTYaJIM3UpPOBATh 3a/1ady, BbIJBHUIATh
TUIIOTE3Y €€ PEelIeHMs], HAXOAUTh apTyMEHTBI JJIs JOKa3aTeIbCTBA CBOMX YTBEPKIECHUMN, 3a/1aBATh
napameTpbl U KpUTEPUU PEILICHNUS;

AQHAJIM3UPOBATH MOJYYCHHBIE B XO/IE€ PEIIEHU 3aa4H PE3YJIbTaThl, KPUTUYECKH OLICHUBATh
UX JOCTOBEPHOCTH, TPOTHO3UPOBATh H3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 331a4u B 00pa30BaTEIbHON ASSITENILHOCTH, B TOM
qrclie TIPU U3YYeHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTb OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pPa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYHIECTBJISATH IOHWCK, aHaJIW3, CHUCTEMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHbIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJIAa U KAXKJIOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEJEHUE B pA3IUYHBIX CUTYyalUsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO NESATENILHOCTh B 00JacTu (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (hOPMYJIMPOBATh COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTO IpeMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUIH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBIICHUIO SPYAULIUU B 001aCTH (PU3HUKH, IOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JICHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAJIU3€ PE3YyJIbTaTOB ACITCIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHSI MMPOTpaMMbl IO (PU3HKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTH HAIPABJICHUS PA3BUTHUSI COOCTBEHHON SMOIMOHAILHON C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHHH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

3.3. IPEJMETHBIE PE3YJIbTATDBI

K koniy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpPaxX pojib U MecTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JeATEIBbHOCTH JIFOCH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKa, MHEpLUabHas cHcTeMa OTCuéTa, aOCOJIIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJAEIH
CTPOEHHUSI Ta30B, JKUJIKOCTEH M TBEPABIX TEJ, TOYEUHBIM AIEKTPUYECKUHN 3apsi]l IPU pELICHUN
du3nUeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (MIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOPUHM CTPOEHUS BEIIECTBA M AJIEKTPOJNHAMHUKHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE MABM)KEHHE, CBOOOJHOE NaJeHUe Tell,
JIBIDKEHUE 110 OKPY)KHOCTH, HHEPLIUS, B3aUMOIeHCTBHE Tell, U dy3us, OpOyHOBCKOE ABHKEHHE,
CTPOEHHUE XUAKOCTEH U TBEPABIX TeJl, U3MEHEHUE 00BbEMaA Tell U HarpeBaHUU (OXJIAXKACHUH),
TEIJIOBOE PABHOBECUE, WCIIAPEHWE, KOHJEHCAlWs, IUIABJIICHHE, KPUCTAIM3ALMS, KHIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIIICHNUE JABJICHUS ra3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpamMHu COCTOSIHHS ra3a B H30IpPOLIECCaX, JIEKTpU3aLus TEN, B3aUMOACUCTBUE
3aps1/10B;

OINKCBIBATh MEXAaHUYECKOE JIBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NMEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejaa, CHila, UMITYJIbC Tella, KHHETHYEeCKast



SHEprus, MOTEHIMAIbHAs SHEPrus, MexaHWdyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; MpHU
OTKCAaHUH MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONIB3yEMBIX BEJTMUUH, UX 0003HAYCHUS
U €IUHMIIBI, HAXOIUTHh (DOPMYJIBI, CBS3BIBAIONINE MAHHYIO (PU3MUECKYIO BEJIHUYMHY C IPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh HM3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBICHUS, HCIOJIB3YS
¢u3nueckue BENWYHMHBL: JABJICHHWE Tasza, TeMIleparypa, CpenHss KUHETHYEeCKas DSHEprus
XAOTUYECKOr0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaJpaTHYHas CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOTHI, BHYTPEHHsS 3HEprus, padora rasa, KodQpQGUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATENIs; IPU ONUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUYECKUM CMBICI UCIIOJIb3YEMbIX BEIUYMH,
uxX OOO3HAYCHHMS M EIOMHHUIBI, HAXOJUTHb (POPMYIBI, CBSA3BIBAIOLIME MAHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMHU BETUUYUHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEIECTBA M IEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ys (PU3NYECKUE BETMUMHBL 3JIEKTPUUYECKHM 3apsil, 3JIEKTpUUYECKOe IOJIe,
HAnpsDKEHHOCTh  TOJIS,, IOTEHLMAJ, PAa3sHOCTh IMOTEHUMANOB; IPHU OINUCAHUU [PaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OO0O3HAUCHHUS W CIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEIMUUHAMU;

aHaJM3UpPOBaTh (PpU3MUYECKHE MPOLECChl U SIBICHUS, UCHOb3yd (PU3MUYECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HproTOHa, 3aK0oH coxpaHeHus
MEXaHUYECKOHM dHEPruu, 3aKOH COXPAHEHUsI UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsI MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHUS
BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPENHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsia, 3aKkoH KyinoHa, mpu 3TOM paznuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BhIpaKEHHE U YCIOBUS (IpaHULIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI ISHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3IuyaTh yCIOBUS MX O€30MaCHOTO MCIOIb30BaHUS B TIOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIIEPUMEHTHl IO HUCCIIEJOBAHUIO (U3NYECKUX SBJIEHUH M IPOLIECCOB C
UCMOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3TOM  (OpPMYIHPOBATH
npobaeMy/3agady ¥ rMIoTe3y yueOHOro SKCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEASIOKEHHOTO
000py10BaHus, IPOBOAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYIIECTBIISITh MPSAMbIE U KOCBEHHBIE H3MEpPEHMs] (PU3MUECKUX BEJIMYMH, HPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMU BEIMYUHAMH C UCTIOJIb30BaHUEM MPSMBIX
U3MEpPEHH, TpU 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yJbTaThl MOIYYEHHOMN
3aBHCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUIl U IPaUKOB, ENIaTh BHIBOJIBI IO pe3yJbTaTaM
UCCIIEJOBAHMSI;

coOnrofarh mnpaBuia O€30MacHOro TpyAa MPU MNPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4eOHO-UCCIIEOBATENIbCKOM M TMPOEKTHOW JESTeNbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U TaOOPaTOPHOT0 000PYAOBaHUS;

pewmiatb pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3MuecKkod MOJENbI0, HCIOJIb3Ys
¢buznyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3aJla4i BIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEAILHOCTH MOJyYECHHOTO 3HaUCHHsI (PU3UYECKON BEIMUMHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOUYKY
paccyKIeHUI C ONIOPO HAa N3yUEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SABICHMUS;



MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOWCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUU M NPEACTaBICHUS y4eOHOW W HaydHO-
HOMYJISIPHOM HH(POPMAITUH, TOJTy4€HHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUYECKH aHATH3UPOBAThH
MOJIy4aeMyro HHPOPMAIHUIO;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCEHEBHOM )KU3HHU [T 00€CTICUeHUS
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPOMCTBAMHU, AJISi COXPAaHEHUS
3JI0POBBS U COOJIIO/IEHUS HOPM 3KOJIOTUYECKOTO MOBEACHUSI B OKpY KaloUleil cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMUHBIX COI[UAIBHBIX POJICH, MIIaHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJIAPTHBIX CUTYAllUsIX, a/ICKBaTHO OLIEHMBATh BKJIAJ] KaXKJIOTO M3 yYACTHUKOB TPYIIIHI B
pelieHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonuy oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

JEMOHCTPHUPOBATh Ha MPUMEPAxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeTLHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKOI KapTHHBI MUPA;

VUUTHIBATh TPAHUIBI TIPUMCHEHUS W3YYCHHBIX (U3MUECKUX MOJACICH: TOYCUHBIN
AIEKTPUUYECKUH 3apsi, JIyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIepHasi MOJIeIb aTOMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3NIECKUX 334,

pacnio3HaBaTh (PU3NYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJEKTPUYECKasi MPOBOJANMOCTD, TEIIOBOE, CBETOBOE,
XUMHUYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JCWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWKYIIUICS 3aps,
AJIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSIMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomiieHue, wuHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JUCIEPCUS CBETa,
dorornekrpudeckuit 3¢ dekt (hororddekr), cBeToBOE AaBleHUE, BOSHUKHOBEHHE TMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U HCKYCCTBEHHAsI PaliOAKTUBHOCTb;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPEI) M AIIEKTPOMArHUTHBIC SBICHHS (IIPOIECCHI),
UCTIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOE
HaIpsDKeHUE, 2JEKTPUUYECKOe CONPOTUBIICHNE, Pa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKIHS MarHUTHOTO TOJIs, cwiia Awmnepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH, SHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHWi B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOsSHHWE M ONTHUYECKas CUja JMH3bI, MPU OMUCAHUH MPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX O0O3HAUCHWS W EIHHUIIBI,
yKa3bIBaTh ()OPMYITBI, CBS3BIBAIONINE JAHHYIO (DU3HUYECKYIO BEIMYNHY C APYTUMH BEJTHUYNHAMU;

OMKCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHHS W TIPOIECCHI, HCIONB3Ys (U3HUECKUE
BEJIMYMHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI W YacTOTa CBETa, DHEPTUs W
UMITYNbC (OTOHA, TEPHOJ TMOoJypacraja, JHEPTHs CBSI3W AaTOMHBIX sIep, TpPU OMUCAHUU
MPaBWJIBHO TPAaKTOBAaTh (U3UYECKUN CMBICI HCIOIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE NAaHHYIO (DU3UYECKYIO BEIUYHUHY C JAPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;



aHAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOb3Ys (DU3MUECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEA0BAaTENIbHOIO U MMAPALIEIBHOIO COEIMHEHUS
IIPOBOJHUKOB, 3akOH JIKoyms—JIeHna, 3aKOH  JJIEKTPOMAarHUTHOM  MHIYKLUH, 3aKOH
IPSIMOJIMHEMHOIO PacIpOCTPAHEHUsI CBETA, 3aKOHBl OTPa)KEHUs CBETA, 3aKOHBI IIPEIOMJICHUS
CBeTa, ypaBHeHHE DHHIITeNHA 17151 HoTo3(h(eKTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUsS JJIEKTPUYECKOrO 3apsja, 3aKOH COXPAHEHUS MacCOBOIO YHCIIA,
nocryinarel  bopa, 3akOH PpagUMOAaKTMBHOIO paclajna, IPU O3TOM Pa3iauyaTb CIOBECHYIO
(GOpMyYIMpPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAKEHHWE M YyCIOBUA (TpaHuUIbl, 00JacTH)
IIPUMEHUMOCTH;

OIIPENENATh HANPABICHUE BEKTOPA MHAYKIMU MATrHUTHOIO IIOJIS HPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuibl Jlopenna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIIECAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEHUH: 1pH 3TOM  (OpPMYIHPOBATH
npoOieMy/3afady U TUIOTE3Y yueOHOr0 SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOIBl OLEHKH
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIE/I0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3nUecKux BEIMYMH B BHAEC TaOMUI W TpaduKOB, naenaTh BBIBOABI IO pe3yjibTaTamM
UCCIIEIOBAHNS,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpHU IMPOBEICHUM HCCIENIOBaHMM B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOT0 000PYAOBAHMUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (PU3MYECKON MOJeNblo, HCIONb3ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (QOPMYIbl, HEOOXOAMMBIE Ui €€ peLIeHHMS,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATh PEAIbHOCTD MOJIyU€HHOT0 3HAaUeHUS (PU3NUECKON BEIUUNHBI,

pelmaTh KadyeCTBEHHBIC 3a/aud: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO ILIETIOUYKY
paccyXIeHUI ¢ ONOpoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCIIOJIb30BaTh MPU pEIIeHUH y4eOHBIX 33a/1a4 COBPEMEHHbIE HH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHUS, HWHTEPIPETAlMd U TNPEJCTaBICHUsS Yy4eOHOW U Hay4dHO-
NOMYJSIPHOM MH(pOpMAIUH, TOTYYEHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIM3UPOBATh
HoJy4aeMyro HH(opMaIuio;

OOBSICHATH MIPUHIUIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH NMPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3HKE B TOBCETHEBHOM KU3HHU [T 00eCTIeueHUs
0€30MacHOCTH U OOpALEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOILEH cpeie;

paboTaTh B rpyIIie ¢ BHITOTHEHUEM PA3IMUHBIX COIMATIBHBIX POJIEH, ITITAHUPOBAThH paboTy
TPYIIIbI, PALMOHATBHO PACTIPEACIATh 003aHHOCTH M IUTAHUPOBATH JEATEIHLHOCTD B



HECTAaHAAPTHBIX CUTyalluAX, aJCKBATHO OLCHUBATH BKJIaJ KaXXJ0T0 U3 YHAaCTHUKOB I'PYIIIIBI B
pCICHUC 3aaa4.



PA3JIEJ 4. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoabnbsie IIpakruuyeckue
NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®du3uKa U METObl HAYYHOTO MMO3HAHUS 2 bubmmorexa LIOK
' ABTHAYE https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
2.1 K
HHeMaTHIa > https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
2.2 7
Aumamika https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 htl/tIpSJ,j:I;I/?nT.e;aSC])Jé).ru 17541072
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmorekxa [IOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bu6mmoreka [IOK
' MDa30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnunoreka LIOK
4.1 1
UeKTpocTaTHica 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTossHHBIN 25IeKTpUYECKU TOK. TOKH 12 bubmuorexa [IOK
' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne i/l Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHUTHasI bubnnorexa [HOK
11 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KosieGaHus https://m.edsoo.ru/7f41c97c
99 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bu6miorexa LIOK

https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3ZUKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 bubmmoreia LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE
bubmuoreka [JOK
6.1 Otobumaroutee noToperie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
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PA3JIEJI 5. YHEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

5.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JJISA YYALLIUXCSA

1.

2.

®duswmka, 10 knacc/ Mskumes [.5., Byxosnes b.b., Corckuii H.H. mox penaknueit
[Mapdentneroii H.A., Aknroneproe obmiectBo «M3marensctBo «IIpocBemienne.
2023.

®dwusuka, 11 xnace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox penakiueit
[TapdentpeBoit H.A., Akimonepnoe obmectBo «M3natenpctBo «IIpocBemenuey. 2023

5.2. METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA

1. IlpumepHas nporpamma cpeJHero oomero oopazoBanus o pusmke.

2. Cranpapt cpeanero (ojgHoOro) odiero oopasopanus mno ¢usuke, 2023r.

3. IIporpamma kypca ¢u3uku ans oomeodpazoBaTenbHbIX yupexaenuii 10 — 11 kmaccos.
Agtop nporpammsl — I'.51. Mskuies.

4. BonkoB B.A. YHuUBepcanbHBIC TOYPOUYHBIC pa3paboTku o ¢pusuke 10 kiacc- M.:
«BAKO»

5. Mokposa ILII. ®usuka 10 knacc [loypounsie miansl no yueoHuky I'.51. Msxumesa u
np. B 3 wactsax. Boarorpan: Yuurens - ACT

6. Kupux JI.A. ®usuka 10 PasHOypoBHEBBIE CAMOCTOSTENILHBIE M KOHTPOJIbHBIE PAOOTHI. -
M.:1JIEKCA,

7. Mapon A.E., Mapon E.A.. ®usuka. 10 xiace. Jlunaktudeckuit marepuai,- M.: [lpoda.

8. Kabapaun O.0., Opnos B.A. 10 - 11knaccel. YueOHO - MeToauueckast nocodue. - M.:
HApoda.

5.3. IUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MU PECYPCbl CETH
UHTEPHET

1. Poccuiickuii 001eo0pa3oBatenbHbIi moptai hitp://experiment.edu.ru

2. Enunas xomnekius nudpoBeIX 0Opa3oBaTeibHBIX pecypcoB http://school-
collection.edu.ru

3. ®enepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3zoBareiabHbIX pecypco (PLIMOP)
http:/fcior.edu.ru

4. Caiit ans npenogasareneil Gu3nky, yqammxcs u ux poaureneit http://www.fizika.ru

5. College.ru: ®usuka http://college.ru/fizika/

6. Tasera «Dusukax http://fiz.1september.ru

7. ®enepanbHas 3a04Has GUIUKO-TEXHUYECKAs IIKoJa Mpu MOCKOBCKOM (hH3HKO-
TEXHUYECKOM MHCTHTYyTE hitp://www.school.mipt.ru

8. Hayuno-monyssipHbIN GU3NKO-MaTeMaTHdecKuil )xypHait "KBaHT" (ApXuUB HOMEPOB)
http://kvant.mccme.ru/

9. Tlopran ectecTBeHHBIX Hayk: Dusmka hitp://www.e-science.ru/physics

10. Beeaeuue B HanoTexHosoruu http://nano-edu.ulsu.ru

11. UznarensctBo BUHOM. Jlabopatopust 3Hanuii. http://metodist.lbz.ru/

12. BAHUMATEJIBHA S ®NU3UKA B BOITPOCAX 11 OTBETAX
http://elkin52.narod.ru/

13. KIACCHAS ®U3UKA http://class-fizika.narod.ru/index.htm

14, ®U3UKA B AHUMAIIMAX http://physics.nad.ru/physics.htm.

15. Y4eOHo-pa3BiieKaTeIbHbII TOPTAN s JeTel, yaurTeneit, u poaureneii. http://nau-

ra.ru/
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