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PA3JEJ 1. TIOACHUTEJIBHAS 3AIIUCKA

Pabowas mnporpamma mno ¢usuke 06a30Boro ypoBHS s oOywaromumxcs 11 kmacca
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
Denepaununy;

— mnpukaza MunoOpuHayku ot 17.05.2012 Ne 413 «O06 yrBepxkaeHuu ¢eaepaibHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPETHETO 00IIero oOpa3oBaHus»
(c M3MEHEHUsIMU, BHECEHHBIMH IpHKa3oM MunmnpocsemeHuss ot 12.08.2022 Ne
732);

— npukaza Munnpocsemienus ot 18.05.2023 Ne 371 «O06 yrBepxkaenuu QeaepanbHOi
00pa3oBaTebHON IPOTPaMMBbl CpeTHET0 00LIer0 00pa3oBaHUNY;

— npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxnenuun [lopsnka
OpraHu3allMi ¥ OCYLIECTBIEHHUsS 00pa30BaTEIbHOM JESITEIbHOCTH 1O OCHOBHBIM
oOuieo0pa3oBareabHbIM  [pOrpaMMaM  —  00pa3oBaTeNIbHBIM  Iporpammam
HA4aJIbHOT'O 00IIETr0, OCHOBHOI'O OOILEro M CPeIHEro 001ero 00pa3oBaHus»;

— KOHIIENIINH NpenoAaBanus yueOHoro npeamera «Pu3ukay;

— CII 2.4.3648-20 «CaHUTapHO-3IUAEMUOJIOTHYECKHE TPEOOBaHUS K OpraHU3aLIsIM
BOCIIMUTAaHUS U OOYYEHHs, OTIbIXa U O3J0POBICHHUS JeTed U MOJOJCKH,
YTBEPKACHHBIX IMOCTAHOBJIEHUEM IJIaBHOIO CaHUTapHOro Bpauda oT 28.09.2020 Ne
28;

— CanlluH 1.2.3685-21 «'uruennyeckre HOPMATUBBI U TPEOOBAHUS K OOECIIEUEHUIO
0e30macHOCTH U (WiIK) Oe3BpeHOCTH AJIS YesoBeKa (GakTOPOB Cpeibl OOUTAHUSMY,
YTBEPKACHHBIX IOCTAHOBJIIEHUEM ITIaBHOTO CaHUTapHOro Bpaua oT 28.01.2021 Ne 2;

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

— (enepanbHOii paboueil mporpaMMel Mo yueObHoMmy npeamery «Pusuka» 0a30BOro
YpPOBHSI.

Copnepxanue mnporpaMMbl Mo (PU3HMKE HaIpaBI€HO Ha (QOPMHUPOBAHUE €CTECTBEHHO-
HaY4YHOI KapTUHBI MUpa oOydaronuxcs 11 kiaccoB npu o0ydeHnu ux pusuke Ha 6a30BOM ypOBHE
Ha OCHOBE CHCTEMHO-ESITEIbHOCTHOTO moaxona. I[Iporpamma mo ¢u3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO K MIaHUPYEMBbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTh pealu3allli MEKIPeIMETHBIX
CBsi3el (DM3UKU C €CTEeCTBEHHO-HAYYHBIMHM YUeOHBIMH IpeaMeTaMu. B Hel ompenensiorcs
OCHOBHBIC LIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEro 00Ilero oOpa3oBaHMs, INITAHHUpYEMbIe
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 CYHIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHUI 00 OKpYXarolleM MHpE.
HIkonbHbI Kypc (U3HKH — CcHCTEMOOOPA3yIOUIM Uil E€CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SBICHUH, H3y4aeMBbIX
XUMUeH, Ouonoruel, pusnyeckor reorpadueit u acrpoHomueit. lcnonbp3oBaHne W aKTUBHOE
pUMEHEeHHEe (PU3NUYECKUX 3HAHUI ONpeieliaeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUI
B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMH CBOMCTBAaMHU U JIpyrux. Mizydenune Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHue
€CTECTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs, B (opMHUpOBaHHE YMEHUN MNPUMEHSTh
HAyYHBIA METO]I TO3HAHUSI PU BBIMOJIHEHUN UMU YU€OHBIX UCCIICTOBAHUIA.

B ocHoBy kypca ¢usuku 1ist ypoBHS CpelHEero o01iero o0pa3oBaHus MOJOKEH Pl UACH,
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 KJIACCHUYECKOM, TaK U
COBPEMEHHOU (DU3HKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3uku 00beIUHEH BOKPYT
busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapuzayuu. EE peanuzanus npeanosiaracT UCIoiIb30BaHUE T'YMaHUTaApPHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHYECKUMU MPOOIIEMaMH.

Hoes npuxknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HakOMCTBO € IIHUPOKUM
KPYTroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peanusyercs NOCPEACTBOM BBEACHMSI JJIEMEHTOB COZIEpKaHMUS,
HNOCBALIEHHBIX 3KOJIOIMYECKUM MpoOjieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs Ipo0IeM pallioOHAIBLHOIO MPUPOIONOIb30BAHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

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

CucTeMHO-IeTEeNbHOCTHBIN MOX0/ B Kypce (DU3MKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aluK SKCIIEPUMEHTAIBHON JIesTeNbHOCTH oOydaronuxcs. [ 6a30Boro ypoBHsl Kypca
(GU3MKM — 3TO HCIIOJIb30BAHHWE CHUCTEMBI (POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
1abopaTOPHBIX pabOT, KOTOpPhIE B mMporpamMme 1o (usnke oOBEAMHEHBI B OONIUH CIHCOK
YUYEHHUYECKUX MPAaKTUYEeCKUX paldoT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
IPOBOJIUMBIX ISl KOHTPOJS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH 00pa3oBaTeIbHOIo
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
o0OecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH MPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MUECKMX BEJIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.



bonbiioe BHUMaHKE yAeNseTCs PELICHUIO0 pacu€THBIX M KaueCTBEHHbIX 3an1ad. [Ipu saTom
JUISL pacu€THBIX 33/1a4 IPUOPUTETOM SBIISIIOTCA 3a/1a4M C SIBHO 33/IaHHON (PU3HUECKON MOJIENbBIO,
MO3BOJISIOIINE IPUMEHATH H3y4YeHHBIEC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO paszena Kypca,
TaK U HMHTETPUPYS 3HAHUA U3 Pa3HbIX pas3fenoB. Jlyis KayecTBEHHBIX 3a/ad MPHOPUTETOM
ABIIAIOTCA 3aJlaHusl Ha OOBSCHEHUE MPOTEeKaHWs (PU3MUYECKUX SBICHUN U TPOLECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (pu3MuUecKod MOAENTH A CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHnI0 y4eOHOTo mporiecca 0a30BbIi ypoBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHMs JIOJDKEH M3Yy4aThCs B YCJIOBHUSX MPEIMETHOrO KaOuHeTa (PM3MKH WM B YCIOBHSAX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku
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 00ECHEeUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
bu3MKe KIIOYEBBIX JEMOHCTpAIUN MAJisi HUCCIEIOBAHMS H3y4aeMBIX SIBICHUI M IPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHHUECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpYyAOBaHUE ISl YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJC TEMaTHYECKUX KOMIUICKTOB M OOECIIeYMBAETCS B pacdy€ére OJHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPATOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
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 IMIPEJICTaBICHUMM O HAy4HOM METOAe TMO3HaHUd U  (OPMHUPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

— (QopMupoBaHUE HAYYHOTO MHPOBO33PEHUS] KaK pe3yjibTaTa M3y4EHHUS OCHOB CTPOEHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

— (QopmupoBaHue yMEHUH OOBSCHATDH SIBICHUS C MCIOJIb30BaHUEM (DU3MUECKUX 3HAHUM U
HAyYHBIX JI0Ka3aTEIbCTB;

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

1.3. 3BAJIAYM NU3YUYEHUS YYEBHOI'O ITPEIMETA
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,
TEOpUsX, BKIIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3UKY, JIEKTPOAMHAMUKY, KBAaHTOBYIO
(GU3HUKY B 3JIEMEHTHI aCTPO(U3UKH;

— (¢opMupoBaHNE YMEHHI IPUMEHATh TEOPETUIECKUE 3HAHUS [T OOBSICHEHHS (PH3HUECKUX
SIBJICHUI B IPUPOJIC U IS IPUHATHS IPAKTUIECKUX PEHICHHUH B TIOBCETHEBHON JKU3HH;



— OCBOCHHE CIIOCOOOB PEIICHHSI PA3TUYHBIX 33]1a4 C SIBHO 33JaHHON (PU3NYECKON MOJAECIBIO,
3aJa4, MOPa3yMEBAIOIINX CAMOCTOSTENIbHOE Co3jaHue (PU3HMUECKON MO, aIeKBaTHOM
YCJIOBUSM 33/1a4U;

— MOHUMaHue (U3MYECKUX OCHOB U MPHUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOMNCTB U
TEXHOJIOTMYECKUX MMPOLECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEY;

— OBJIQJICHHE METOJaMU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U MPOBEIEHUs (PU3nueckux
OKCIIEPUMEHTOB, aHAIM3a U UHTEPIPETAIIH UHPOPMAIUH, ONPEACTICHHUS JOCTOBEPHOCTH
IIOJIy4YEHHOT'O pe3yJIbTaTa;

— CO3/1aHUE YCIIOBHM Il Pa3BUTHS YMEHUN IPOEKTHO-HCCIIENOBATENBCKOM, TBOPYECKOU
JIeATEIbHOCTH.

1.4 MECTO YYEBHOI'O IPEJIMETA B YYEBHOM I1IVTAHE

Ha u3ydenue Kypca Ha ypoBHE CpeqHEro oomiero oopasoBanus oTBoautcs 68 gacos B 11
knacce. Ilpemmaraemerii B pabouell mporpamme 1o (¢HU3MKE MepedyeHb JTabOopaTOpPHBIX U
MPAKTUYECKUX PadOT SBIISCTCS PEKOMEHIOBAHHBIM, BBIOOP MPOBEICHUS JTA0OPATOPHBIX PaboT U
OIIBITOB OMPEAEISIETCS ¢ Y4ETOM HHIMBHIYAIbHBIX 0COOCHHOCTEH 00yJarOnIHXCs.

1.5. ®OPMbI YUETA PABOYEW IPOIPAMMBI BOCIIMTAHHUSA B PABOYEM
MMPOT'PAMME 110 ®U3UKE

Pa6ouas nporpamma Bocriutanuss MOY CII Ne 103 peanuzyercs depe3 HUCIOIb30BaHUE
BOCITUTATEIHLHOTO TOTEHIIMAJIAa YPOKOB (U3UKH. DTa paboTa OCYIIECTBISETCS B CIECAYIOIMINX
dopmax:

— no0yxaeHne 00ydaroIuxcsi cOONI0AaTh HAa YpOKE OOIIETIPUHATHIE HOPMBI TOBEICHMUS,
npaBwia OOIIEHHS] CO CTapIIMMHU (MEeJaroruyecKUMU pabOTHHKaMH) U CBEPCTHUKAMU
(oOyuaroMucs ), MPUHLUIBI y4eOHOW AMCHUIUIMHBI U CAMOOPTraHU3aluH;

— TMpUBJICYEHNE BHUMAHUS 00YYaIOIIMXCS K [IEHHOCTHOMY acleKTy M3y4yaeMbIX Ha ypOKax
MIPEIMETOB, SIBICHUM, COOBITHI uepe3: NOEeMOHCTpalMi OOydaroluMcs MPUMEpPOB
OTBETCTBEHHOI'0, TIPaXKJAAHCKOTO  MOBEACHMS, TMPOSBICHUS  YEIOBEKOTIOOMS U
n00pOocCepIeYHOCTH; OOpallleHue BHUMaHUS Ha HPABCTBEHHBIE ACMEKThl HAYyYHBIX
OTKpBITUI, KOTOpbIE H3ydalOTCs B JaHHBII MOMEHT Ha YpOKe, Ha SIPKHUX
YUEHBIX,CBS3aHHBIX C M3Yy4aeMbIMU B JaHHBI MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPBIHA
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 BOCIUTATENbHBIX BO3MOXKHOCTEH coJepKaHUsl yueOHOro mpenMera Juis
bopmupoBaHUs Yy 00YUAIOMIUXCSI POCCHACKUX TPAJAUIIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJBTYPHBIX LEHHOCTEH uepe3 MoJ00p COOTBETCTBYIOIIMX y4eOHBIX MaTepUasIoB
JUIS YTEHUS U U3YYEHHUs, TPOOIIEMHBIX CUTYallui A7l OOCYKICHHSI B KJIacce;

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

— BKJIIOYEHHME B YPOK UTPOBBIX MPOIEAYp, KOTOpPbIE MOMOTalOT MOAAEPKAaThb MOTHBAIUIO
oOyyaromuxcsi K TMOJIYYeHHIO 3HAHUM, HaJaKMBAHUIO TO3UTUBHBIX MEXINYHOCTHBIX
OTHOIICHUH B Kjacce, MOMOTal0T YCTaHOBIIEHHIO J0OpoXkenaTeabHONH aTtMocdepsl BO
BpeMS ypOKa;

— MpUMEHEHHE Ha YypPOKEe UHTEPAaKTUBHBIX (opM  paboThl, CTUMYIHUPYIOIIUX
MO3HABATENIbHYI0 MOTUBALIMIO O0YYaIOIINXCS;



PUMEHEHHE TPYIIIOBOM pabOThI MK pabOoThI B Mapax, KOTOPbIE CIOCOOCTBYIOT pa3BUTHIO
HABBIKOB KOMaHTHON paOOThI ¥ B3aMMOJICHCTBHIO C APYTUMH 00 yJarOIIUMUCS;

BBIOOp M HMCIIOJIB30BAaHUE HA YPOKAX METOJIOB, METOAMK, OKA3bIBAIOIINX BOCTIMTATEILHOE
BO3/ICCTBUE HA JHMYHOCTh B COOTBETCTBHHM C BOCIMTATENBHBIM HJIEAJIOM, LENBIO U
3aJjauaM¥ BOCITUTaHUS;

MHUIMAPOBAHUE U TOAJICPHKKA UCCIEN0BATEIBCKON IEATEIbHOCTH IIKOJIBHUKOB B (hopme
BKJIIOYCHHUE B YPOK DPA3JIMYHBIX HCCIIEAOBATEIBCKUX 3aJaHUM, YTO JaeT BO3MOXKHOCTH
O0yJaroImuMcsl TPHOOPECTH HABBIKM CaMOCTOSITEIBHOTO PEIICHHS TEOPETUYECKOM
mpoOJieMbl, TeHEepUpOBaHUs M O(OpMIIEHUS COOCTBEHHBIX THUIIOTE3, YBAKUTEIBHOTO
OTHOIICHHUS K YYXHM HJICSIM, MyOJIMYHOTO BBICTYIUICHHS, apTyMCHTUPOBAHHS |
OTCTaMBaHUs CBOCH TOUKH 3PEHHS;

YCTQHOBJICHHE YBa)KUTEIIBHBIX, JTOBEPUTEIbHBIX, HE()OPMAaTbHBIX OTHOIICHUNA MEXIY

YUUTENIEM U YYCHUKAMH, CO3/IaHUE Ha YPOKaX SMOLIMOHAIBHO-KOM(OPTHOM CPEIbl.



PA3JIEJI 2. COAEPKAHUE YYEBHOI'O ITPE/IMETA

2.1. KPATKASA XAPAKTEPUCTHUKA COJAEPKXKAHUA IPEIMETA 11O
KAXKAOMY TEMATHYECKOMY PA3JIEJTY

11 KJIIACC
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.

[lepemenienne, CKOPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOpPOCTb) 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 NMEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO MaIeHHs..

KpuBonunerinoe nBuxeHue. J[[BH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTh, IMHEIHAsA CKOpOocTh. [lepron n yactora
oOpamieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHu4ecKkne yCTpOUCTBa U MPAKTUUYECKOE PUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAJIOB,
LETIHBIE U PEMEHHBIE NIEpefayn.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

Hanpasnenue ckopocTy pu JBUKEHUHU 11O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY YTSIMU, POMACHHBIMH TEJIOM 3a MOCJIE10BATEIbHbIE
paBHbIE MPOMEXYTKA BPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUU C HAYaIbHON CKOPOCTHIO,
PaBHOM HYITIO.

N3yuenune ABMKEHUS MIapUKa B BA3KOW KUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



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

Macca Tena. Cwuma. Ilpunuun cynepno3unmu cuil. Btopoit 3akon HeroTona st
MartepuanbHOU Touku. Tperunii 3akoH Hpr0TOHA [UIsl MaTepranbHbIX TOYEK.

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

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

Tpenue. Buabl Tpenus (1mokosi, CKoybxeHus, kauenus). Cuia tpenusi. Cyxoe tpenue. Cuna
TPEeHUsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koadduument tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIU rase.

[ToctynarenpHO€ 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEIA.

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

TexHuueckue yCTpONCTBa M NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
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 TTAJICHUH.

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 ycloBUN paBHOBECHUS TBEPIOTO TeJA, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3akoHnbl cOXpaneHusn 6 MexaHuke

Nmmynbsc MatepuanbHOM TOUKH (Teja), CUCTEMBbl MaTepUATBHBIX TOUYEK. MIMIynbe cHitbl 1
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cubl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi marepuanbHOW TOYKU. Teopema 00 HM3MEHEHHHM KHHETHYECKOU
SHEPIHH.

[TorennuanpHas sueprus. [loTeHnnanpHas S3HepTUs yIpyro aeGopMupoOBaHHON MPYKUHBL.
[ToTeHnuanbHas SHEPTUS TeNa BOIM3U OBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANbHbIE CUJbl. CBA3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOUN SHEPTruu CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKOM SHEPTUu.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

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, nabopamopmsvie pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOLIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI ¢ M3MEHEHHEM MEXaHHMYECKOH 3Hepruu Teina Ha
IIPUMEpPE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsekyasipaasi pM3MKa ¥ TepPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEW U TBEPABIX TEJ U 00BICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

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

Mognenbs uneanbHoro rasa. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO-KMHETHUECKOH TEOpHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [llkama remnepatyp KenbBuHa. ['a30Bbie 3aKOHBI. Y paBHEHUE
MenneneeBa—Kuaneiipona. 3akon [lanerona. M3onponeccsl B HACAIBHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mpencraBieHue H30IMPOLECCOB: M30TEPMa, HM30X0pa,
n3o0apa.

TexHUYECKHE YCTPOUCTBA U MPAKTHUUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3blIBAIOLIME JUCKPETHOE CTPOCHUE BellecTBa, (oTorpaduu MOJEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUSL.

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

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3/yXa B KIJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucTteMa. BHYTpeHHsS 3HEprus TEpMOJAMHAMHUYECKON CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJEaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MIEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMNIG 1eficTBUS TemoBbIX MamuH. [IpeoOpazoBanus sHEpTUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KO3(PHUITMEHT T0JIE3HOTO IEUCTBHS. DKOJOTUUECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE IMPUMEHEHHUE. JBUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



H3MmeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHre BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Teruionepeaaye.

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

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mmepenne yaenbHON TeMmI0EMKOCTH.

Tema 3. Acpezammnvie cocmoanusn eeuwgecmea. Dazosvie nepexoovt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannunueckue u aMmopHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IIPAKTHYCCKOC IIPHUMCHCHHUC: THUI'POMCTPp H IICUXPOMETDP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHUSA COBPECMCHHBIX MAaTCPHUAJIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HaChILLIEHHBIX M1APOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

Cnoco0Ob1 U3MEpEeHUs BIAKHOCTH.

HaOGnronenue HarpeBaHus U TUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaJIOB.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

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.
Onextpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unun
AIIEKTPUYECKHUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorenuan. Pasnocts notenuuanos. [IpoBogHuku
U TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. [{uanekTpudeckasi IpOHUIIAEMOCTb.

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

TexHuuyeckue ycTpoilcTBa M MPAKTUYECKOE NPHUMEHEHHE: 3JIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT JCUCTBUA SJIEKTPOMETpA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE 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. [TocTosHHBII TOK.

Hanpsokenue. 3akon Oma 1151 ydacTka LIETIH.

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

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37E€KTPUUYECKOTO TOKa.

DNEeKTPOABUKYIIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJIHOM (3aMKHYTOM ) anekTpudeckoil nenu. KopoTkoe 3amMblkaHue.

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

DneKkTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHash MPOBOJUMOCTb IOJYIPOBOJHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
JUCCOITHAITUS. DIIEKTPOJIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBIN pa3pan. MomaHus.
I1ma3ma.

TexHuuyeckue ycTpoicTBa U MpaKkTHYECKOE MPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, D3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIH JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUJIOIIAIU
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMeniaHHO€ COeTUHEHNE MPOBOTHUKOB.

[IpsiMoe m3MepeHue 3IEKTPOABMXKYIIEH cuiibl. KOpoTkoe 3amblKaHME TallbBAHUYECKOTO
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
COJepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OHOJIOTWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
ux rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (PYHKLMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M UX NPOEKIHMH Ha OCH KOOpIUHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe IABMKEHHE B JKUBOW mpupoje, 1udpdy3us, 0CMOC, TEII00OMEH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPHUUECKHUE SBIICHUS B
’KUBOU TIPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBA TBEPIBIX TEJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, SJEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHMKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUs MMIyJbCca B TEXHHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATENb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHTUITMOHEP, TEXHOJIOTHH TOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HAaHOMATEepHaJlOB, M  HAHOTEXHOJOIMM,  J3JEKTPOCTaTHYecKas  3allluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENIbHBIE TPHOOPHI, TabBAHUKA.

Tema 3. Maznummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuThl. B3anMMoAENCTBHE MNOCTOSHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKIMKY. KapTuHa TuHUA MarHUTHON MHIYKLUU TOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje NnpoBOAHMKA ¢ TOKOM. KapTuHa NMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO MPOBOJAHHKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPABJICHUE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. J[BH)KEHHE 3apsHKEHHOW 4YacTUIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne HNEeKTPOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW WHIYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKLIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu dapanes.

BuxpeBoe anekTpuueckoe mnosie. DJIEKTPOABMKYIIAs CHUJAa WHAYKLIUMU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATeIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHAyKTUBHOCTB. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUIKYILASl CHJIa CAMOMHTYKIMH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.

DIJIEKTPOMArHuTHOE TOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHHWE: IMOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, JJIEKTPOJIBUraTEllb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.



OTKJIOHEHHUE AIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO I1OJISL.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBrieHnE ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

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

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1ecTBUS NOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBoOogHBIE MexaHHUYecKHe KojeOaHus. [‘apMoHMdYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
Matematuueckuii MassTHUK. Y paBHEHUE TapMOHHUYECKUX KojieOanuii. [IpeBparenue snepruu npu
FapMOHUYECKHUX KOJIeOaHUSX.

Konebarenbuplii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHUYEeCKMMH ¢ JJIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

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

Tpanchopmarop. IlpomsBonactBo, mepenada W MOTpeOJIEHUE AIEKTPUUECKON HSHEPrHUU.
DKOJIOTHYECKUE PHUCKH TP TPOU3BOACTBE dJeKTpodHepruu. KynbTypa HMCHONb30BaHUSA
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE TPUMEHEHHUE: DJIEKTPUUYECKUM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTenbHON CUCTEMBI (TIPY>KHHHBIA MU MaTeMaTHYeCKHA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

CBOOOIHBIE IEKTPOMArHUTHBIEC KOJIeOaHusI.

OcmumnorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsDKEHUS OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM WHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mopenb TMHUY AIIEKTPOIIEPEAAUN.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HA HUTU OT JJIUHBI HUTU U
Macchl Ipys3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM W3  IOCIENOBATEIbHO COECIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKHA U PE3UCTOpa.

Tema 6. Mexanuueckue u 31eKMPOMAHUNIHBLE B0TIHbL

Mexanuueckre BOJIHBI, yciI0BUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
u januHa BoyHbL. [lomepeunble M mpojaonbHble BOJHBL HWHTepdepeHuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3JIy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumuas
opueHrtanus BeKkTopoB E, B, V B anexkrpomarautHoi BojaHe. CBONCTBA 3J€KTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpeJoMiieHHe, monspuzanus, audpakuus, wuHTtepdpepenuus. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[lkana 351eKTPOMAarHUTHBIX BOJIH. [IprMeHEHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paInOCBA3U U TeleBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaAUuONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

HaGnronenue oTpakeHus ¥ MpeJoMIIeHNs MEXaHMYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUYECKHUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue cBsI3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOH
KoJie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPakK€HUE, TPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

Tema 1. Onmuka

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OHOPOIHOMN Cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI OTpaxxeHHs cBeTa. [locTpoeHune Hu300pa’keHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKOHBI MpeIOMJICHHsS cBeTa. AOCONIOTHBIA IOKa3aTellb
npenomiieHusi. IlomHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroi MOJTHOrO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxHbIH cocTaB 6eoro cera. LBer.

CoOuparomue M pacceuBaromue JUH3bL. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
onTHYEeCKas cuiia TOHKOM JMH3bL. [locTpoeHne n3odpaxeHuii B coOMparommx U paccenBaroIInX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEJIMUEHUE, TaBAEMOE JTMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKH.



BonnoBass onrtuka. Wurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus csera. [udpakuumonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHUYECKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(paKInOHHAS PeIIETKa,
HOJISIPOU.

Llemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKEHUWE U MpeloMieHHe cBeTa. Onruueckue
IPUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Habmronenue nucnepcun cBera.

Paznen 6. OcHOBBI cIeHATbHOI T€OPUH OTHOCHTEIBLHOCTH

I'paHuubl MPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl cnenuanbHOW TEOopHu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJSl CKOPOCTH CB€Ta B BaKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs MOKOSI.

Pa3nen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyna [lnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrUsl U UMIYJIbC
¢doroHa.

OtkpeiTe u uccienoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1y hotodpdexra. «KpacHas rpanuma» dportodrddekra.

JaBnenue cBera. OnwiTe! [1. H. JIeOGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHU4YecKHue YCTPOICTBA M MpPAaKTHUECKOe NpUMeHeHHe: (oTodnemMeHT, (OTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH TJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GoTorddexra.

CBeToauoI.



Comnneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -uactuil. [lnanerapHas
mozenb atoMa. [locrynarer bopa. U3nydenue u nornomeHue (GOTOHOB MpU MEpPEXoje aromMa ¢
OJIHOT'O YPOBHS SHEPTUHU Ha Ipyroil. Buasl cnektpoB. CekTp ypoOBHEN SHEPIMHU aTOMa BOIOPO/IA.

BousiHoBgI€ cBOMcTBa yacTull. BosHbl ne bpoins. KoprnycKyisspHO-BOJIHOBOM Ayaiu3M.

CroHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHUE.

TexHudyeckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaIN3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopnens onbita Pesepdopra.

OrnpezeneHne JIMHBI BOJIHBI Jla3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

Habmroienue nuHeivyaToro cexkTpa.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTb CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo ompeneneHuio cocraBa paaoakTHBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BivsHue paqnoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpseiTHE IpOTOHA U HelTpoHa. HykionHas monens aapa ['eitsen6epra—Banenko. 3apsin
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydenue. 3aKoH
pazMoaKTUBHOIO pacnaja.

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

Snepusle peakunu. [lenenue u CUHTE3 SAED.

Anepupiii  peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEpCHEKTHUBBI  SIAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@®yHIaMeHTalbHbIe B3auMOoIeiCTBUS. EquHCTBO (hpr3nueckoil KapTHHBI MUpA.

TexHuueckue ycTpoNCTBa M NPAKTHUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpeKoOB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Paznen 8. DiieMeHTHI AaCTPOHOMMH M ACTPOPUIUKH

Oranbl pa3BuTUs actpoHoMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHNE ACTPOHOMHUH.

Bun 38é3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, MJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cucrema.

Counnne. ConHeuyHas akTUBHOCTh. Mcrounumk sHeprum ConHIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKH. J{uarpaMma «CreKTpadbHbIA KIacC — CBETUMOCTBY. 3BE3/IbI ITTABHOM
[IOCJIEAOBATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY» JUIsl  3BE34  IJIaBHOMU
NoCIeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIECHUH U 3BOIonUK CoJHIA U 3BE3/. DTalbl )KU3HU 3BE3.



Muineunsiii [1yte — Hama I'anaktuka. [lonoxxenne u nBukenne Connua B ['anaktuke. Tumnst
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6ma. Pazberanme ramaktuk. Teopus
bonbuoro B3psiBa. PenuKkTOBOE U3IyYCHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménupie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX HMPUIOKEHUN
JUIsL OIIPEJICNICHUs MOJI0KEHHsI HEOECHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoOro nonymapus u sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0marmniee noBTOpeHne

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUYECKOW, COLMAIbHON U
THYECKOH c(hepax AeATeITbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAYYHOH KapTWHE MHpa, poib (u3mueckod Teopuu B (OPMHPOBAHUHM MPEICTABICHUNA O
¢bu3nueckoil kapTuHe MUpPA, MECTO (PU3MUECKOM KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHUEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOJIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHWE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
NPU3HAKU TOJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IO IU IIIOCKUX GUryp U 00bEMa Ted.

buonoeus: snexrpuueckue sIBIEHUS B )KUBOM pupoe, KojeOaTeabHbIe JBU)KEHUS B )KUBOM
IIPUPOJIE, OTITUYECKHE SIBICHUS B XKUBOU MPUPOJE, AEUCTBHE paJlallii Ha KUBbIE OPTaHU3MBbI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (GoTochEMKa 3eMHON
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEYHas OaTapest.

2.2. METAITPEAMETHBIE CBs3HU YYEBHOI'O TIPEIMETA

[Tporpamma mo ¢usuke coorBercTByeT TpeboBaHusM PI'OC COO Kk IIaHUPYEeMBIM
JMYHOCTHBIM, NPEIMETHBIM U METAapeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKK€ yYUTHIBACT
HEOOXOMMOCTh pEaJH3allMd MEXIPEAMETHBIX CBS3eH (HU3UKHM C E€CTeCTBEHHO-HAYYHBIMU
y4eOHBIMH TpeAMeTaMH. B Hell ompenensitoTcs OCHOBHBIE LIENIM M3Y4eHUs (PU3MKH Ha ypOBHE
cpeaHero oOmero oOpa3oBaHUs, IJIAHUPYEMbIE pe3yJIbTaThl OCBOCHHUS Kypca (PHU3HMKH:
JUYHOCTHBIC, METANPEeIMETHBIC, IPeIMETHBIE (Ha 6a30BOM YPOBHE).



®dwusmka 310 Hayka o npupoze. B mpupone ¢usmueckue, XuMUYeckrue U OMOIOTHYECKUE
SBJICHUS B3aMMOCBSI3aHbI. B paboueii nporpaMmme MPEeyCMOTPEHO
OCYILIECTBJIEHUE MEKIIPEAMETHBIX U METAPEMETHBIX CBSI3EH.

MeranpeqMeTHBId TIONXOJ TpU TpernofaBaHu (PHU3UKKM pacCMaTPHUBACT HCIOJIB30BAHUE
WHTETPUPOBAHHBIX YPOKOB C MPUBICYEHHEM HEKOTOPBIX 3HAHUHA OOYYArOIIMXCS U3 CMEXHBIX
npenMeToB ((u3MKa, MareMaTuka, OHWOJOTHS, XUMHUS, ACTPOHOMUS, reorpadus W 1p.) U
00001aI0IINX YPOKOB, a TAK)KE MPOBEACHHUE UCCIIEI0BATEILCKUX PaboT

B pesynbprare ocBoeHHs mporpamMmbl MO (HU3MKE Ha YPOBHE OCpeIHEero oOmiero
oOpazoBanusi y oOyqatomierocss OyayT chOpMUpPOBAHBI MeETalpeaIMEeTHbIe Pe3yJbTaThl,
BKIIIOUAIONUE TIO3HABATENbHBIC YHHUBEpCAJIbHbIC YYeOHBIC JIEHCTBHUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IeUCTBUS, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.



PA3JIEJI 3. INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHMUA
INPOI'PAMMUBI

N3yuenne (u3MKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JIOCTUIKECHUE
JIMYHOCTHBIX, MCTAITPCAMETHLIX U NPCIAMCTHBIX 06pa30BaTCJIBHbIX PE3YyIbTATOB.

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

TOTOBHOCTb M CHOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILECTBa,
pacuipeHue XU3HEHHOTO ONbITa M OMNbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN 1€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKMX T'YMAHUCTHUECKUX M JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESATENIFHOCTh B MHTEpPECAX TPAKIAHCKOTO OOIECTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alHu;

YMEHHE B3aUMOJICWCTBOBATh C COIMAIBHBIMH HWHCTHUTYTAaMH B COOTBETCTBUU C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHHTapPHOH U BOJIOHTEPCKOM 1EATEIHHOCTH;

2) NATPHOTUYECKOTO BOCTTUTAHUS

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

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

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUS, STUYECKOT'O TIOBEJICHHUS;

CIOCOOHOCTh OLIEHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIIEHUs, ODUEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOHUNBOTO OYy/IyIIETro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIOYasl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K Pa3IMIHBIM cpepaM nmpodeccHoHATEHOM e TeIbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3ukON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI;

TOTOBHOCTb M CHOCOOHOCTh K 00pa30BaHHIO M caMO00pa3oBaHUIO B 00nacTh (U3MKU HA
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIbTYphl, OCO3HaHHME TJI00ATBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPYXKAIOIIEH Cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA;

pacuIMpeHre OmblTa JeATeTbHOCTH 5SKOJIOIMYECKOM HalpaBIEHHOCTH Ha OCHOBE
UMEIOLTNXCS 3HAaHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3UYECKON HAYKH;

OCO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIECCE U3YUEHUST (PU3UKU
OCYIIECTBIISATH MPOSKTHYIO U MCCIEA0BATEIbCKYIO NS TEIbHOCTh HHANBUIYAIbHO U B TPYIIIE.

3.2. METAIIPEAMETHBIE PE3YJIbTATHBI
Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:

CaMOCTOSITENIbHO (POPMYJTIMpPOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENIETATh eI JACSITeIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKECHUS;

BBISBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3palaThIBaTh IUIaH pELICHUs TPOOJIEMbI C YUETOM aHAJIM3a UMEIOIINXCS MaTepHAIbHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh, OIEHUBATH COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKHU MOCIIEACTBHUI JACSITEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HaYyKH;

BIIJICTh HaBBIKAMHM YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM JIEATEIbHOCTH B OOJACTH
($u3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJ/IOB PEIICHUS 3a]1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIAJETh BHUAAMH JAESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHHWs, €r0 HMHTEpIIpETaluH,
npeoOpa30BaHUIO U PUMEHEHHIO B PA3TMYHBIX YICOHBIX CUTYAIIUAX, B TOM YHUCIIE TIPU CO3/IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBJIATh MPUYMHHO-CIIEICTBEHHBIE CBSI3W M AKTyallM3UpOBaTh 3aJady, BbIABUTATh
TUIIOTE3Y €€ PelIeHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a7aBaTh
napameTpbl U KPUTEPUU PEIICHNUS,

aHAJIM3UPOBATH MTOJIYYCHHBIC B XO/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPDUTHYECKH OLIEHUBATh
UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN AESITENLHOCTH, B TOM
YUCJIe MPU U3yYeHUN HU3UKH,

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETh NMEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHS;

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

Pabora ¢ undopmaunmeii:

BJIQ/ICTh HABBIKAMH TOTY4YeHHUS WH(MOpPMAIUU (PUINYECKOTO COJIEPKaHUs U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, AaHAM3, CUCTEMAaTHU3alUI0 U
MHTEPIPETALNIO UHPOPMAIIK PAa3IMYHbIX BUJOB U (HOPM MpeICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;



UCMONb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPTraHU3ALMOHHBIX 3a4ad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepekeHusi, MPaBOBbIX H
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pasIMyHbIX (opmaTax ¢ ydéToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAs ONTUMAIbHYIO (POpMY MpEICTaBICHUS
Y BU3yaJIM3alliu.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM NEATEIHHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C MCIOJb30BAHHEM S3bIKOBBIX
CPEJCTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbHON paOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

NPUHUMATh LEJIU COBMECTHOM JESITEeIbHOCTHU, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JIEMCTBHUSI 110 €€ JOCTUKEHUIO: COCTABIIATD IUIaH JCHCTBUN, PACIIPEAEIIST POJIA C Y4ETOM MHEHUN
YYaCTHUKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOATEJIBHO COCTABJIATH IJIAaH PEUICHUs] PACUETHBIX M KAYECTBEHHBIX 3aj]lad, IUIaH
BBITIOJTHEHUSI TMPAKTUYeCKo paboThl C€ Y4ETOM UMEIOUIMXCS PECYpCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;
JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHII;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATDH MPUOOPETEHHBIN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO SPYIUIINH B 00J1aCTH (DU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYaIllUsIM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEISM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEWCTBUN
Y MBICJIUTEIIbHBIX ITPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUI;
HCITOJTH30BATh MPUEMBI pe(IICKCHH JIJIs1 OIICHKH CUTYaIluH, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI U @pTYMEHTBI JPYTUX MPU aHAJIU3E PE3YIIbTATOB IESITEILHOCTH;



NpUHUMATH ce0sl, TOHNMast CBOM HEAOCTATK! U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX MPH aHAU3E PE3yJIbTATOB ACATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B nporecce mocTHXEHHS TMYHOCTHBIX PE3Y/IBTATOB OCBOSCHHS IPOTPAaMMEI 110 (pr3nKe aIst
YPOBHS CpeAHero o0Iero o0pa3oBaHusl y OO0YYaIOIIMXCS COBEPIIECHCTBYETCS 3MOLIMOHAIBHBIN
MHTEJUICKT, MPEANOaralonfii coOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKIIIOUAIOIET0 CIIOCOOHOCTh MTOHUMATh CBOE HMOIIMOHAIBHOE COCTOSHHUE,
BUJICTh HAIPABIICHUS PAa3BUTHS COOCTBEHHOM AMOIIMOHAIBHON cepbl, OBITh yBEPEHHBIM B cele;

CaMOoperyJIMPOBaHMsI, BKIIIOYAIOIIEr0 CAMOKOHTPOJIb, yMEHHE TPUHUMATh OTBETCTBEHHOCTD
3a CBOE MOBEJICHHE, CIIOCOOHOCTh aJallTUPOBATHCS K SMOLIMOHAILHBIM H3MEHEHUSM U MTPOSIBIST
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOIICH CTpEMJIEHHE K JOCTIDKCHHIO e M YCIexy,
OINITUMHU3M, MHUIIMATHBHOCTh, YMEHHE JICHCTBOBATH MCXO/IS U3 CBOMX BO3MOXHOCTEH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBLHOE COCTOSHHE APYTHX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOMICHNUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOLICHUS C APYTHMHU
JFOJIBMH, 3a00TUTHCS, IPOSIBIISATH HHTEPEC U pa3pemarb KOH(IUKTHL

3.3. IPEJMETHBIE PE3YJIBTATBI
K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

JIEMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (U3HKH B ()OPMHUPOBAHHU COBPEMEHHOU
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHHl, B MPAKTHUECKOI
JESITEIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBl MPUMEHEHHUS H3YyYEHHBIX (U3UYECKUX MOJCNICH: MaTepHalibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA Tra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJN, TOUEUHBIH AIEKTPUUECKUHN 3apsi] NPHU pELICHUU
buznyeckux 3amay;

pacrio3HaBaTh (U3MYECKUE SIBIIEHUS (MPOILIECCHh) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUS BEIIECTBA W AJIEKTPOJWHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITHUS, B3auMoieicTBue e, muddy3us, OpoyHOBCKOE ABUKEHUE,
CTPOCHHE KUJKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TN MPU HArpeBaHUU (OXJIAKICHHH),
TEIJIOBOE pPAaBHOBECHE, HCIIapEHUE, KOHJEHCAIUs, TUIABJIICHUE, KPHUCTAIIU3AIMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJIEHUS ra3a [PU €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBS3b
MEXIy MapaMeTpamMu COCTOSIHUS ra3a B HM30Ipolleccax, JIEKTpHU3alus Tel, B3auMOJACHCTBUE
3apsoB;

OTIMCBHIBATh MEXAHWYECKOE IBWIKEHUE, WUCIOJB3Ysl (PU3NUYECKHe BEIUYHHBI: KOOPIUHATA,
MyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Tejla, KUHETHUYecKas
DHEprusi, MOTEHIMATbHAS JHEPIus, MeXaHW4eckas paldoTa, MeXaHHYecKas MOIIHOCTh; IMpH
OTIMCAaHUU MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICI UCIIOIh3YEMBIX BETUYNH, UX 0003HAYCHUS
W eIUHUIBI, HAXOAUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C APYTHMH
BEITMYMHAMU;

ONUCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TN M TEIUIOBBIC SBJICHUS, HCIOJb3Ys
¢u3NYecCKue BEIWYWHBL: JaBJIEHHWE Ta3za, TEeMIeparypa, CpPeIHssl KHHETHYeCKash SHEPTHs
XAa0THYECKOTO JBMKEHUS MOJICKYJ, CPEAHEKBAJApaTH4YHAsT CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(Q(QHUIMEHT MONEe3HOro NEHCTBUS TEIJIOBOTO
JBUTATENIS; IPH ONMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,



uX O00O03HAYeHHUS M EIUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYUHY C JPYTUMU BEIIUUUHAM;

ONUCHIBATh M3YUYEHHBIE SJIEKTPUUYECKHE CBOWCTBA BEILECTBA U DJICKTPUUECKHE SBIICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, pPAa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIONB3yeMbIX BEIMYMH, WX OOO3HAYCHHS] W CIUHUIIBL,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYMHY C IPYTHMH BETUYHHAMU;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
NPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HbroTOHa, 3aKOH COXpaHEHHUS
MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIUN CUII, TTPUHIUIT
paBHOIPaBUs WHEPIHUATBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KHHETUUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUXKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa, 3aKoH KyioHa, mpyu 3TOM paziudarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA,
€ro MaTeMaTHYECKOE BBIPAKECHUE U YCIOBUS (TPaHUIIbI, 00JaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMHCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBITIOJTHATh JKCIIEPUMEHTBI TI0 HWCCIICJOBAHUIO (DPH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBEHHBIX H3MEpEHWH, TMpu 3ToM  (hopMyIupoBarh
npobiieMy/3aauy U TUIIOTe3y y4eOHOr0 IKCIIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEATIOKEHHOTO
000pyI0BaHusl, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOJIBL;

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (U3MYECKHX BEIWYWH, TPH ITOM
BBIOMPATh ONTUMAJIBHBIA CIOCO0 H3MEPEHHUS U HCIIOJIb30BAaTh W3BECTHBIE METOJbI OLICHKHU
MOTPENIHOCTEeH U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCHMOCTH MEKIy GU3MUECKUMHU BEIUYUHAMH C UCTIOJIB30BAaHUEM MPSMBIX
W3MEPEHHM, TP 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTAThl MOTYy4YEHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BUJIE TAOIUIl U rpadMKOB, JIe7aTh BBIBOJIBI 110 pe3yJbTaTaM
UCCJIEI0BAHMS;

coOnrofaTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOr0 SKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
WCIIOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

pemiate pacuéTHbIe 3aJa4dl C SIBHO 3a/laHHOM (U3WYECKOM MOJENbI0, HCIONIb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BHIOUpATh (PU3UUECKYIO
MOJI€JIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (HOPMYJIBI, HEOOXOIUMBIC Il €€ pelieHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUs (PU3NUECKON BETUYNHBI,

pemiath KayeCTBEHHbIE 3aJayM: BBICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO LEMOYKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

WCITOJTH30BATh MPU PEIICHUH YUeOHBIX 3a7]a4 COBPEMEHHBIC HH(OPMAITHOHHBIE TEXHOJIOTHH
JUIST TIOMCKAa, CTPYKTYPUPOBAHUS, WHTEPHPETAMH W TPEJACTABICHUS Y4YeOHOW W Hay4HO-
MOMYJISIPHON MH(GOPMAIUH, TOTYYSHHON U3 PA3IMYHBIX UICTOYHHKOB, KpUTUYECKH aHATU3UPOBAThH
MOJTy4aeMyr0 HHPOPMAITHIO;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUUCKHX W 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS M0 (PU3UKE B MOBCETHEBHOMN KU3HU JISI OOECTICUeHUsI
0e30MacHOCTH TIpHU OOpPAIEHUH C MPUOOPAMH U TEXHHUECKUMU YCTPONUCTBAMHU, Il COXPaHEHUS
3JI0pOBBS U COOJIIO/IEHUS] HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KaloLleil cpee;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIAaHUPOBATh paboTy
TPYNNbl, palMOHAIbHO pacCHpeneNsaTh OOS3aHHOCTH U IJJaHUPOBATh JEATENBHOCTh B



HECTaHJIAPTHBIX CUTYalUsIX, aIeKBaTHO OLIEHWBATh BKJIAJ] KaXKJIOTO M3 YYAaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh y OOYUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS H3YyYEHHBIX (PU3NUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUUYECKUH 3apsi], Iyd CBETa, TOUCUHBI HCTOUHUK CBETA, siIepHas MOJieIb aTOMa, HYKJIOHHAs
MOJIENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (IIPOIECChl) U OOBACHATh MX HA OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKLIMS, JAEWCTBUE MarHUTHOTO IOJII Ha IPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
AIIEKTPOMArHUTHBIE KOJICOAHUS ¥ BOJHBI, IPSIMOJIIMHEHHOE pacIpOCTPAHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJSIpU3ALUS CBETa, JUCIEPCUsi CBETa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PaliOaKTUBHOCTD;

ONMCHIBATh U3YUYCHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUW 3apsij, cuila TOKa, JIIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAs CUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuwia Ammnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOr0 M MAarHUTHOTO TMOJIeH, MEepUoJ W 4YacToTa KojeOaHuW B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLECCe TApMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHYECKas Cujla JIMH3bI, IpPU ONUCAHUM MPaBUIBHO
TpPaKTOBaThb (PU3NYECKUI CMBICI MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYMHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U MPOLECCHI, HCMONb3Yys (PU3HMUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIyJabC (OTOHA, IMEPUOJ TNOJypacmaaa, SHEpPrus CBSI3M ATOMHBIX Sep, NpU ONHMCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHOIb3Ys (PU3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPAIEIBHOIO COEIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAXEHUs CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHA 11 hoTod(DdeKTa, 3aK0H COXpaHESHUS SIHEPTHH, 3aKOH COXPaHEHUS
MMITyJIbCa, 3aKOH COXPaHEHUs NIEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO YMCIIA,
noctynarel bopa, 3akOH paguOaKTHUBHOIO pacnaja, IpH O3TOM pas3indaTh CJIOBECHYIO
(GOpMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIIOBUS (TpaHMIIbI, O00JIaCTH)
PUMEHUMOCTH;

OIPEACIIATh HAIpaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS IMPOBOAHHMKA C TOKOM,
cuiibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATh N300paKeHHE, CO3AaBAEMOE TUIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 10 HCCIIEOBAHUIO (PU3UYECKUX SIBJICHUM W MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHMil: mpu 3ToM  (HOpMyIHpoBaTh



npo0emMy/3agady ¥ TAIIOTE3Y Y4eOHOTO SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHusl, TPOBOAUTH OTBIT ¥ (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIC H3MEPEHHS (DU3MYECKUX BEIWYWH, TPH ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJICIOBATh 3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH C UCTIOJIB30BAHUEM MIPSIMBIX H3MEPECHU:
IPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHI MOJYYCHHON 3aBHCHMOCTH
busznyecKkux BENWYMH B BHAE TaOmuI M TrpaduKoB, JeiaTh BBIBOJABI MO pe3yiabTaTam
UCCJIEJIOBAHMS,

coOmoaTh MpaBmia O€30MacHOro Tpyna NPU TPOBEICHHHM HCCIEAOBAaHHM B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM ¥  TMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemiate pacu€THbIE 3a/a4dl C SIBHO 3a/laHHOM (U3UYECKOM MOJENbl0, HCIONb3Ys
dusznyecKre 3aKOHBI ¥ TIPUHIINAIIBI, HA OCHOBE aHAJIM3a yCJIOBHS 3aJla4¥l BEIOMpATh (PH3UUECKYIO
MOJICJTb, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJbI, HEOOXOIUMBIC I e peleHus,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAUeHUS (PU3NYECKON BETHMUNHBI,

peliaTe KayeCTBEHHbIE 3a7aud: BBICTPAUBATh JIOTMUECKH HEMPOTHUBOPEUMBYIO IEMOUKY
pacCyXJI€HHI ¢ OMOpO Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

HCIIOJIL30BATh MPH PEIICHUH YISOHBIX 3a/1a4 COBPEMEHHBIC HHPOPMAITHOHHBIC TEXHOJIOTUN
JUIsL TIOUCKA, CTPYKTYPUPOBAHHUS, HUHTEPIPETAlMd W NPEICTABICHUS Y4eOHOW W Hay4yHO-
MOMYJISIPHOM MH(pOPMAIUH, TOTYYSHHON U3 PA3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATh
MOJIy4aeMyt0 HH(POPMAIHIO;

OOBSCHATH IPUHIIUIIBI ICHCTBUS MAIIWH, TPHOOPOB M TEXHUIECKUX YCTPOMCTB, Pa3IniaTh
yCIIOBUS UX 0€30MacCHOT0 UCTIOIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B 00BSICHEHUE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH H TEXHOJIOTHIA,

UCTIOJIF30BaTh TEOPETUYECKUE 3HAHUS MO (PH3HKE B TOBCEIHEBHOM KHU3HH ISl 00ECTICUESHUS
0e30MacHOCTH TIPpU OOpAIEHUH ¢ MPUOOPAMH M TEXHUUYECKUMHU YCTPONCTBAMHU, JJISI COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOIMYECKOT0 TIOBEACHNUS B OKpYXKarollei cpee;

paboTaTh B TPYIIIE C BHITOJIHECHUEM PA3IMIHBIX COITUAIBHBIX POJICH, TIIAHUPOBATH paboOTy
TPYIIBL, PAMOHAIEHO PAaCIPEIeNIATh 00SI3aHHOCTH M INIAHUPOBATH JICITEIHLHOCTD B
HECTaHJIaPTHBIX CUTYAIIHUSX, IEKBATHO OLICHWBAThH BKIIA]] KAXKIOTO 3 YYACTHUKOB IPYIIIHI B
peleHue 3ajau.



PA3JEJ 4. TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Konrpoabnsie IIpakruyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. DUBUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmorexa LIOK
' AAbL HayH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmuoreka [{OK
21 Kimematitia ! 0 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huriamika > 4 https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 3 1 2 httos://m.eds0o.ru/7fA1bf72
Uroro no pazneny 15
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 4 3 bubnmnoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
3.2 OCHOBBI TEPMOMHAMHKH 3 1 2 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 1 bubmuoteka [IOK
' ®Da30BbIC TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 8



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

Pasnea 4. JIEKTPOJUHAMUKA

bubnunorexa LIOK
4.1 UIeKTpOCTATHI 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 5 bubmuorexa [{OK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 11
Paszpen 5. QJIEKTPOINHAMUKA
51 MaruutHoe nose. DJeKTpOMarHuTHas 7 Bbu6mmoreka [JOK
' WHTYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paszpnen 6. KOJIEBAHUA U BOJIHbI
6.1 MexaHn4yecKkue U 3J1€KTPOMArHUTHBIE 7 bubnmnoreka HOK
' KoeOaHus https://m.edsoo.ru/7f41c97¢c
6.2 MexaHu4yecKkue U 3J1EKTPOMArHUTHBIE 7 bubmuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Hroro no paszneny 14
Pa3znea 8. KBAHTOBAS ®U3UKA
. bubmuoreka [IOK
8.1 DJIeMeHThl KBAHTOBOM ONTHKH 2 https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
8.2 (CTpoeHHe aToMa  ATOMHOE A/pO > https://m.edsoo.ru/7f41c97c
Hroro o pazneny 8
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
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PA3JIEJI 5. YHEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA

1. TIporpamma kypca pusuku s o0mmeoopa3oBaTenbHbIX yupexkaenuit 10 — 11 kmaccos.
Astop nporpammel — I'.S1. Mskuies.

2. Bonkxos B.A. YHuBepcanbHbIe TOYypOUHbIe pa3padoTku 1o ¢pusuke 10 kiracc- M.:
«BAKO»

3. Moxkpoga IL.I1. ®uszuka 10 knacc [loypounsie miansl o yueOuuky I'.5. Mskumesa u ap.
B 3 vactsax. Boarorpaa: Yuurens - ACT

4. Kupuk JI.A. ®usuka 10 PazHoypoBHEBBIE CAMOCTOATEIBLHBIE U KOHTPOJIbHBIE PAOOTHI.-
M.:MJIEKCA,

5. Mapon A.E., Mapon E.A.. ®usuka. 10 kinace. Aunaktuueckuii marepuai,- M.: JIpoda.

6. Kabapauua O.®., Opnos B.A. 10 - 11knaccel. YuebHo - MeToanyeckas mocooue. - M.:
Hpoda.

7. ®wuswka, 10 xracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. non penakuueit
[TapdentbeBoit H.A., Akimoneprnoe obmectBo «M3natensctBo «IIpocBemienuer. 2023.

8. ®wmsmka, 11 kmacc/ Mskumes I'.JI., bByxosues b.b., Yapyrua B.M. nox penakmueit
[TapdentbeBoit H.A., Akimoneproe obmectBo «M3natenscTBo «IIpocsemenuey. 2023
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