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IosicHuTe/IbHAA 3aIIHMCKA

Pabouast mporpamma 1o gusnke Ha ypOBEHb CPEAHETO 00IIero 00pa3oBaHus I 00YUYaIOIIUXCS
10-11-x wmaccoB MOY «Cpennsisi obmeobOpa3oBatenbHas mkoiaa Ne 10» paspaborana B
COOTBETCTBUH C TPEOOBAHUSIMH:

o @epaepanbHoro 3akona ot 29.12.2012 No 273-d3 «O6 obpazoBanuu B Poccuiickoit
denepauuny;

e mpukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «OO6 yrtBepxkaeHun denepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHIApTa CPEIHEro odIero oopasoBaHus» (C
W3MEHEHUSMH, BHECEHHBIMHU MpHKa3oM Munnpocsemenus ot 12.08.2022 Ne 732);

e mnpuka3za Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepxkaeHuu ¢eaepanbHON
00pa30BaTeNnbHOM MPOrpaMMbI CpEAHEro 001Iero 00pa3oBaHUsY;

e mpukaza MunnpocBemenuss ot 22.03.2021 No 115 «O6 yrBepxkaenun Ilopsnka
OpraHM3alliil M OCYILECTBICHUS 00pa3oBaTeNbHON AEATeIbHOCTH [0 OCHOBHBIM
001eo0pa3oBaTeIbHBIM POTpaMMaM — 00pa30BaTEIbHBIM MIPOrpaMMaM HadyaIbHOTO
00111ero, OCHOBHOT'O OOIIIETO M CPEIHEr0 00IIero 00pa3oBaHUs;

e KOHIICTIIINH MperoAaBanus yueOHoro npeamera «Duzukay;

e CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHUS K OpraHu3alusIM
BOCHHUTaHMSI M OOY4YEHMs, OTAbIXa U O3J0POBJICHUS JETeH U MOJIOACKUY,
YTBEPKJICHHBIX [IOCTAHOBJIEHUEM TJIaBHOTO CAaHUTApHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnueckue HOPMATHBBI M TPeOOBaHUS K OOECIICUCHHIO
0e3onmacHOCTH M (WJIM) OE3BPETHOCTH I 4eloBeKa (DaKTOPOB Cpeabl OOMTaHUS»,
YTBEPKIACHHBIX IOCTAHOBJIECHUEM IJIABHOI'O CaHUTapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOro IUIaHa CpegHero obuero o0pa3oBaHuUs, yTBEp)KAEHHOro mnpukazom ['BOY
«Cpennsiss mkonma Ne 1» ot 31.08.2023 Ne 175 «O0 yTBepkAEHUM OCHOBHOM
00pa3oBaTeNbHON IPOTrPaMMBl CpeTHETO 001Iero 00pa3oBaHUmY;

e (enepanpHOIl paboueil mporpaMmbl 1Mo ydeOHOMY mnpenmery «Dusuka» 06a30BOro
YPOBHS.

Pabouas nmporpamma opHeHTHpOBaHA Ha II€JIEBbI€ MPHOPHUTETHI, CHOPMYIHPOBaAHHBIE B
denepanbHOi paboueil mporpaMme BoCIUTaHHUs M B paboueil mporpamme BocnuTanus MOY
«Cpenusist obmeoopazoBarenbHas mkoiaa N 10y.

IIporpamma no ¢usuke 6a30BOro ypoBHsS Ha YPOBHE CpeJHEro obuiero odpa3oBaHus
pazpaboTaHa Ha OCHOBE IOJIOKEHMH W TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHON nporpammsl, npectaBieHHbIX B PI'OC COO, a Takxke ¢ yueToM ¢eaepanbHON
paboueii mporpaMMbl BOCIIUTAHUS ¥ KOHLIETIIUY MpenoiaBaHus yueOHoro npeamMera «Pu3nka» B
oOpa3oBaTenbHBIX oOpraHuzanmsx Poccuiickoit ~ @Denepanuy, peaqu3ylONMX OCHOBHBIC
o0pa3oBaTelibHbIE IPOTrPAMMBI.

Conepxanve mporpaMMbl Mo (M3MKE HampaBieHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
HayyHOU KapTuHbI Mupa oOyuaroumuxcs 10—11 kmaccoB npu oOyueHuu ux usmke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIeTeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBETCTBYET
tpeboBanusiM @I'OC COO K 1mIaHUPYEeMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAKK€ YYUTHIBAET HEOOXOAMMOCTb PeaTH3allMd MEXIPEIMETHBIX
CBsA3eM (PU3MKM C €CTeCTBEHHO-HAayYHbIMH YyueOHBIMU IpenMeTraMu. B Hell ompenpenstorcs
OCHOBHBIE LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3yJbTaThl OCBOEHUS Kypca GU3UKH: TUYHOCTHBIE, METalIpeIMETHbBIE, PeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢u3HKe BKIIOYACT:

e IUIAaHMpYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (pU3MKM HAa 0a30BOM YpOBHE, B TOM YHCIIE

IIPEIMETHBIE PE3YNIbTAThI IO TOaM O0YUYEHHUS;

e cojepkaHue yueOHoro npenmera «Pu3nkay 1o rogam o0ydeHusl.



du3nKa Kak HayKa 0 HanboJsee 00IMX 3aKOHAX MPUPOIBI, BHICTYIIAsl B KAUeCTBE y4eOHOTO
IpeaMeTa B LIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUH 00 OKpY’KarolleM MUpe.
HIkonbHbI Kypc (U3HKH — CcHCTEMOOOPa3yIOUIM Uil E€CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JISKAT B OCHOBE ITPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouosiorueit, gpusnueckoil reorpadueii u acrpoHomueil. Mcrnonp3oBaHHEe U aKTUBHOE
npUMeHeHHe (PU3NUECKUX 3HAHUH ONpeessieT XapakTep U pa3BUTHE pa3HOOOPA3HbIX TEXHOIOT UM
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpHUAIOB C
3aJJaHHBIMU CBoWcTBamMM U jp. V3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJ B ()OPMHpPOBAHUE
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa O0ydJaromuxcs, B (pOpMHUpPOBaHHE YMEHUH NPHUMEHSTH
HaY4HbII METO/| TO3HAHUSI ITPY BHINOJIHEHUH UMU Y4€OHBIX UCCIICIOBAHUIM.

B ocHOBY Kypca GU3UKH 17151 YpOBHS CPEIHEro 00IIero o0pa3oBaHus MOJIOXKEH psJ] UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUS.

Wnes nenoctHoctu. B COOTBETCTBUM € HEM KypC SIBISETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJCPKUT MaTepuall U3 BCEeX pa3/eioB (PU3MKH, BKJIIOYAET BOIPOCH! KaK KJIACCHUECKOW, TaK U
COBPEMEHHOU (DU3UKH.

Wnes renepanuszanuu. B cooTBeTcTBUY ¢ HEl MaTepuan Kypca Gu3nku 00beTUHEH BOKPYT
¢usnueckux Teopwil. Bexymmm B Kypce sBisiercs (OPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Wnes rymanutapuzauuu. Ee peanuzanus npeanojaraeT UCIoOiIb30BaHUE TYMaHUTAPHOTO
noTeHIuana (pU3NYecKoi HayKH, OCMBICIICHHUE CBSI3U pa3BUTHUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U 3KOJIOTMUECKUMHU MTPOOIIEMaMHu.

Wnes npuknagHoi HanpasieHHocTH. Kypce ¢pusuku npeanonaraet 3HakoMCTBO C IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Wnes sKonoruzanuu peajau3yercst MOCPEICTBOM BBEICHMS 3JIEMEHTOB COJEpIKaHus,
MOCBALICHHBIX 3KOJIOTMYECKHM Tpo0IeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TE€XHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHus Ipo0IeM pallioHAIbHOIO MPUPOIOIO0Ib30BaHUS U
HKOJIOTMYECKOI 0€30I1acHOCTH.

CrepKHEBBIMH JIEMEHTaMU Kypca (M3UKU Ha YPOBHE CpeIHero oOIiero oopa3oBaHUs
ABIIAIOTCA (u3nyeckue Teopuu ((POpMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOEHUs
¢usnueckoil Teopuu, poiau (PyHIAMEHTaJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPHUPOJE, TpaHUIAX MPUMEHMMOCTH TEOPUM JUIsl ONMUCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUN U ITPOLIECCOB).

CurcTeMHO-IesTeIbHOCTHBIN OJIX0/] B Kypce (PU3MKHU peaTnu3yeTcs Mpex/ie BCEro 3a cueT
OpraHu3aly SKCIIEPUMEHTAIBHONW JesTeNbHOCTH oOydaronuxcs. [ 6a30Boro ypoBHs Kypca
(GU3MKK — 3TO HCIIOJIb30BAHHWE CHUCTEMBI ()POHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIe B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BeineneHue B ykazaHHOM IepeyHe JabopaTopHbBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMH O0pa3oBaTeIbHOIo
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZICHHE OOYYAIOIIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
WCCJIEIOBaHMS 3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH W IOCTAaHOBKY OIIBITOB MO TMPOBEPKE
IPEJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue yAenseTcsl pelieHn0 PACUETHBIX U KaueCTBEHHBIX 3a1a4. [Ipu aTom
JUIS paCUeTHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJIENbIO,
MO3BOJISIONINE IPUMEHSATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3jielia Kypca,
TaK M MHTETPUPYS 3HAHUS M3 Pa3HBIX pasfenoB. s KadecTBEHHBIX 3ajjady MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsSCHEHUE TMpOoTeKaHWs (PU3MYECKUX SBJICHUH U TPOLECCOB B
OKpY’Kalolled >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKod MOAENTH A CUTYallMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimMu PI'OC COO Kk MarepHaIbHO-TEXHUYECKOMY
obecreueHno y4eOHOro mporecca 0a30BbIi ypoBEHb Kypca (PU3UKH Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHus JIOJDKEH M3y4aThCsl B YCJIOBHUSX MPEIMETHOr0 KaOuHeTa (PU3MKHU WM B YCIOBHUAX



MHTETPUPOBAHHOIO KaOMHETa MPeIMETOB €CTECTBEHHO-HAy4yHOro LukiIa. B kaOuHere ¢u3uku
JIOJDKHO OBbITh HeoOxonumoe jabopaTopHOoe OO0OpYIOBAaHME [UIS BBIIOJHEHHS YKa3aHHBIX B
nporpaMme 1o Gpu3nKe yaIeHHUYECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOEe 000pynoBaHHE (OPMHUPYETCSs B COOTBETCTBHUM C HPUHIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeYMBACT MOCTAHOBKY MEPEUMCIEHHBIX B MPOrpaMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALUN [JIs MCCIEJOBAHUS HM3y4aeMbIX SBJICHHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JIabopatopHoe 00OpyJOBaHUE Ul YYEHHYECKUX MPAKTHUUYECKUX paboT (opMHUpyeTcs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIEYMBAETCS B pacyeTe OJHOrO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnyeckue KOMIUIEKThl J1IaOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKe
KOMIIbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 00IIEM 00pa30BAHUU SIBISIOTCS:

e (QopMmupoBaHHE HHTEpeca MU CTPEMIIEHUS OOYYaloMXCi K HAyYHOMY H3yUCHHIO
MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

e pa3BUTHE INPEACTABICHUH O HAy4yHOM MeETOJe IO3HaHUA U  (QOpPMUPOBaHUE
MCCIIEIOBATENLCKOTO OTHOIICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e (QopMHpOBaHHE HAyYHOIO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHHUs OCHOB CTPOEHUS
MaTepud U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHUE YMEHUH OOBSACHATD SBJICHHS C UCIOIb30BAHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

e (QopmupoBaHUE NMPEACTABICHUN O POIM (U3UKHU A PA3BUTUSA JPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTikeHne 3Tux Ieneil odecrneynBaeTcsi peleHHeM CIeAYIOIIUX 3a7ay B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

e TpUOOpETEeHHE CUCTEMbI 3HAHUM 00 O0mMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsT MEXaHHUKY, MOJIEKYIISIPHYIO (PU3UKY, dJIEKTPOJANHAMHKY, KBAHTOBYIO
(bU3UKY U JIEMEHTHI aCTPOPHU3UKY;

e (QopMHpoBaHHWE YMEHUH TPUMEHATh TEOPETHUECKHUE 3HAHUS JUISI OOBSICHEHUS
¢u3nyeckux SBIEHUM B NOpUpOJE U AN NPUHATHS NPAKTUYECKUX pelIeHUH B
MMOBCEIHEBHOM JKU3HH;

e OCBOEHHE CHOCOOOB peIIeHUs pa3IMYHbIX 337a4 C SIBHO 3aJaHHONW (HU3UYECKOM
MOJIENIbIO, 33Jay, IMOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JaHue (PUIUIECKOM
MOJIeJIU, aJICKBAaTHON YCIIOBUSM 3a/1a4H;

e TMOHMMaHWE (U3NYECKHX OCHOB W TMPHHIUIOB JIEHCTBHA TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

e OBJAJICHHE METOJAMHU CAMOCTOSITEIFHOTO TUIAHUPOBAHUS U TPOBEICHHUS (QU3NIECKHX
HKCHEpUMEHTOB, aHalu3a W  HHTepuperanuu  HMH(QOpMaIUH,  ONpeAeIeHUs
JTOCTOBEPHOCTH TOIYYCHHOTO Pe3yiIbTaTa;

e CO3/IaHME YCIIOBUH JUIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEI0BATENbCKOM, TBOPUECKOM
JeSITeTbHOCTH.

Ha usyuyenue ¢usuku (6a30Bblii ypOBEHb) Ha YPOBHE CpEIHEro oO0IIero o0pa3oBaHUs
orBojuTcs 136 yacoB: B 10-m kinacce — 68 yacoB (2 yaca B Hezento), B 11-m kiacce — 68 yacos (2
yaca B HEJIEJI0).

[Ipennaraemslii B mporpamme o (Gusmke nepeueHs J1abopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHMTEb JelaeT BbIOOp MpoBeAeHUs J1a00OpaTOpHBIX paboT u
OTIBITOB C YUE€TOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yUaIOIIUXCsl.

Jlnst peanu3anuy IporpaMMbl HCIIOIB3YIOTCS YU€OHUKH, JOMYIIEHHBIE K UCIIOJIb30BAaHHIO
IpY peau3allii MUMEIONINX TOCYIapCTBEHHYIO aKKpPEAWUTAIMIO O0pa3oBaTeIbHBIX IMPOTpaMM
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAaHero oomero oOpa3oBaHMs OPTraHU3ALUSIMH,

OCYIIECTBIISIOIMMU  00pa30BaTeNIbHYI0 JAESITENbHOCTb, MPHUKa30M MUHOPOCBEIIEHUS OT
21.09.2022 Ne 858:



e @wmsuka, 10 xmacc/ Mskumes I'.5., ByxoBues b.b., Corckuit H.H. mox penakiueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenbcto "IIpocBemenue»;
o @wmsuka, 11 kimacc/ Mskumes I'.JI., ByxoBueB b.b., Hapyrua B.M. mon penakmueit
[TapdentbeBoit H.A., Akimoneproe obmiectBo «M3aatenbcto "IIpocBemenue»;
o <.>
DNeKTpOHHbIE 00pa3oBaTeIbHbIE PECYpPChl, NOMYIICHHbIE K HCIOJIb30BAHHUIO MPH peaan3aluu
UMEIOIINX TOCYIapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIBHBIX MPOTPaMM HadaIbHOTO OOIIEro,
OCHOBHOT0 OOIIETO0, CpeHero ooiero oopa3oBanus nmpukazom Munnpocsemienus ot 02.08.2022
Ne 653:
e Poccuiickas snekTponHas mkoia — resh.edu.ru/subject/28/10/
o bubmoreka marepuanoB ®I'UC «Mos mxona — lib.myschool.edu.ru/market
o <,..>

I[Inanupyemsle pe3yIbTaThl 0CBOEHHS IPOTPAMMBI

OcBoenne ydyeOHOTO mpeamera «Du3mka» Ha YpOBHE CPEIHETO OO0LIET0 00pa3OBaHHS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEUYHWTHh  JOCTHXKCHHE  CICIYIOIIMX JIMYHOCTHBIX,
METaNpPEIMETHBIX H TPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE pe3yJabTaThbl

JIn4dHOCTHBIE Pe3yNbTaThl OCBOCHHs yuyeOHOro mpeamera «Dusnkay IOJKHBI OTPaKaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXACHHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  0OIIecTBa,
pacHIMpeHNe KU3HEHHOTO OMNbITa U ONbITa JAEITEIBHOCTH B MPOLECCE peain3alid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHON IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

Cc(OPMUPOBAHHOCTHh TPAXKIAHCKON MO3ZUIMH OOYYAroIIerocss Kak aKTMBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOr0o 00IIeCcTBa;

HpI/IHSITI/Ie TpaI[I/IHI/IOHHI)IX 06meqen01aeqe(:1<1/1x FYMaHI/ICT NYCCKUX nu JIGMOKpaTI/ILIeCKI/IX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HWHTEpecax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIlnu;

YMCHUC BSaHMO}IeﬁCTBOBaTL C COMaJIbHBIMU UHCTUTYTaAaMU B COOTBETCTBUU C UX q)YHKHI/IHMI/I n
Ha3HAa4YCHUCM,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;
2) IaTPMOTHYECKOI0 BOCIIUTAHMS:
c(OpPMHPOBAHHOCTh POCCUNMCKOM Ipa)/1aHCKOM WACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCUNMCKHX yUEHBIX B
obsacti (HU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

C(I)OpMI/IpOBaHHOCTB HPAaBCTBCHHOI'O CO3HAHMS, STUUCCKOTO MMOBCACHUS



CITOCOOHOCTh OIICHMUBATh CHUTYAIlMI0O M TPUHUMAaTh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSICh Ha
MOpaJIbHO-HPABCTBCHHBIC HOPMbI U HICHHOCTHU, B TOM YHUCJIC B ACATCIIbHOCTU YYCHOT O,
OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYUBOTO OYIYyIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS :

JCTETHMYECKOE OTHOILICHHWE K MHUPY, BKJIIOYas SCTETUKY HAYYHOTO TBOPYECTBA, HPHUCYILETO
¢du3nveckoil Hayke;

5) Tpy10BOr0o BOCIIUTAHUSA:

UHTEpEC K Pa3IM4HbIM cepam mpodecCHoHaNbHON AeATENIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKO W TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccun u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHbIC TUIAHbI,

TFOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHHIO M CaMOOOpa30BaHHUIO B oOmacT (GU3MKKA Ha
MPOTSKEHUU BCEU KU3HU,

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

Cc(OPMUPOBAHHOCTh ~ JKOJIOTHUECKOH  KYyJIbTYyphl, OCO3HaHHE TIJIO0ATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHCTBUM B OKPYXKAIOLIECH CpElI€ HAa OCHOBE 3HAHMS LEJEH
YCTOMYHMBOTO Pa3BUTHUS YETIOBEUECTBA;

pacuMpeHue OIbITa JEATEFHOCTH SKOJIOTUYECKON HAIpaBICHHOCTH HAa OCHOBE WMEIOIINXCS
3HaHU# 10 Pu3HKe;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PCHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
bu3nUeckoil HayKu;

OCO3HAHUE IICHHOCTHU Haquoﬁ ACATCIIbBHOCTH, TOTOBHOCTb B IPOHCCCC HUIYUYCHUSA (I)I/I3I/IKI/I
OCYIICCTBJIATE MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIBHOCTE HHAWBUAYAJIBHO U B T'PYIIIC.

MeranpeamMeTHbie pe3yabTaThl
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA
Ba3zoBble jornyeckue qeiicTBud:

e CaMOCTOSTENbHO (HOPMYIUPOBATh M AKTyalU3UpOBaTh MPOOJIEMy, pacCMaTpUBAThH €€
BCECTOPOHHE;

e OIpEAENATH LIENN ACSITEIbHOCTH, 33aBaTh IAPAMETPhl U KPUTEPUN UX JOCTUKEHUS;

e BBISIBIATH 3aKOHOMEPHOCTM U MPOTUBOPEUYUS B paccMaTpuBaeMbIX (PU3MUECKHUX
SBJICHUSX;

e pa3pabaTbiBaTh TIUIAaH pEHIEHUs MpoOJIeMbl C YYETOM aHajlu3a HMEIOIINXCS
MaTEpHUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

e BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLIEHUBATh PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

e KOOPAMHMUPOBATh M BBINOJHATH PabOTy B YCIOBHSX pPEAJbHOTO, BUPTYaJbHOTO U
KOMOHWHUPOBAaHHOTO B3aUMOJICHCTBUS;

e pa3BUBaTh KPEATMBHOE MBIIJIEHHUE MIPU PEIIEHUH KU3HEHHBIX IPOOIEM.



Ba3oBble ucciienoBatebcKHe 1eiicCTBUA.

BJIAJICTh HAYYHOH TEPMHHOJIOTUEH, KIFOYEBBIMH TOHATUSAMH U METOJaMH (DU3HUECKON
HayKW;

BJIAJICTh HaBBIKAMH Y4EOHO-HCCIICIOBATEIIBCKOM M MMPOSKTHOM JCATEIBHOCTH B 00JIACTH
(U3UKN, CIMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJ/IOB
pemieHusl 3amad  (PU3UUECKOTO COJEP)KAHMsI, NPUMEHEHHIO Pa3JIMYHbIX METOJIOB
MTO3HAHMUS;

BJIAJICTh BUJAMHU JESATEIBLHOCTH MO TOJYYECHUIO HOBOTO 3HAHWS, €r0 MHTEPIPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIUYHBIX YUCOHBIX CHTYAIIHSIX, B TOM YHCIIC TIPH
CO3JIaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (HU3UKH;

BBISBJISITh NIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyallM3UPOBATh 3aJlady, BBIABUTATH
THITOTE3Y €€ PEIICHHsI, HAXOIUTh apIYMEHTHI JIJIsl TOKAa3aTeIhCTBAa CBOMX YTBEPIKICHUH,
3aJ1aBaTh apaMeTPhl U KPUTCPUH PEIICHHUS,

aQHAJIM3UPOBATh IOJIYYCHHBIE B XOJC PEIICHHs 3aJlaud Pe3yJIbTaThl, KPUTHYCCKU
OIICHHUBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;
CTaBHUTh M (OPMYIIHPOBATH COOCTBEHHBIE 33]]aUul B 00pa30BaTCIbHON JIEATEILHOCTH, B
TOM YHCJIC NIPU U3yYSCHUHN (PU3UKH;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, OLEHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3HMKE B PAKTHUECKYIO 001aCTh KU3HEACATCILHOCTH;
YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBHUTh POOJIEMBI M 33]]a4H, TOMYCKAIOIINE aJIbTCPHATUBHBIC PCIICHHUS.

PabGora ¢ undopmanmeii:

BJIaJICTh HABBIKAMU MOJTyYCHHS HH(POPMAIUK (U3NIECKOTO COJICPKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIBHO OCYIICCTBIATH TMOUCK, aHAIM3, CHCTEMATH3AIUI0 U
WHTEPIPETAINIO HHPOPMALIUU PA3THYHBIX BUJIOB U ()OPM MPEIICTABICHHS,

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBA WH(POPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
peIHeHI/II/I KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/ISaHI/IOHHBIX 3aga4 C
coONo/iecHueM TpeOOBaHHW 3PrOHOMHUKH, TEXHUKH OE€30IMaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, NPaBOBBIX W ATHUYECKUX HOPM, HOpPM HHGPOPMAIMOHHOMN
0C30IMaCHOCTH;

co3laBaTh TEKCTHl (PU3MUECKOrO COAEpKAHMS B pPa3IMUHBIX (opmarax C ydyeToM
Ha3HAYCHUS WH(POPMAIMU W IIEJICBOM ayJAMTOPUH, BBIOMpAs ONTHUMAIBHYIO (opmMy
HpeHCTaBHeHI/IH nu BI/I3ya.]'H/I3aHI/H/I.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISATH OOIICHNE HA ypoKaX (DU3UKU U BO BHEYPOUHOU IEATEIHLHOCTH;
pacmo3HaBaTh MPEANOCHUTKH KOH(GIMKTHBIX CUTYaIlui U CMSATYATh KOH(IUKTHI,
Pa3BEpPHYTO M JIOTMUHO M3JlaraThb CBOK TOUYKY 3PEHHS C MCHOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHINBUAYAITbHON PabOTHI;
BBIOMPATh TEMATHKY M METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX WHTEPECOB H
BO3MO’KHOCTEHN Ka)KJIOTO 4JIeHA KOJUIEKTUBA;

MPUHUMATH 1€ COBMECTHOM JICSITENIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JEUCTBUS MO €€ JOCTHXKEHHUIO: COCTaBIIATh IUIAH JCHCTBUN, paclpeleisiTb poJid ¢
y4e€TOM MHEHHUH YYaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJIa M KaXI0T0 YYaCTHUKA KOMaH bl B OOIIHNI pe3ynbTat
o pa3paboTaHHBIM KPUTEPHUSIM;



npeajiaratb HOBBIC IMPOCKTHI, OUCHHUBATHL UACHU C MO3UIIUU HOBU3HBI, OPUTHHAJILHOCTH,
HpaKTquCKOﬁ 3HAa4YUMOCTHU,

OCYHWICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC IOBCACHUC B Pa3IMYHBIX CUTYyaAllUAX,
IIPOABJIATE TBOPUYECTBO U B006pa)K€HI/Ie, OBITE HMHHUIMAaTHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO OCYILECTBIISITh MTO3HABATENIbHYIO JESTEIBHOCTh B 00JaCTH (U3UKU U
ACTPOHOMUHU, BBISIBJIATH TPOOJIEMBI, CTABUTh U ()OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSTENIbHO COCTABJIATH IUIaH PELICHUs] PACUETHBIX M KAUECTBEHHBIX 3a/1ad, IUIaH
BBITIOJTHEHUS MTPAKTUYECKONW pabOTHI C YYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U MPEANOYTECHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalHSIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBINA BBIOODP, ApIYMEHTUPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;

OIICHUBATDH NMPUOOPETEHHBIH OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO W MPOSBICHUIO JPYAULUUA B 00IacTH (U3HKH,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIQ/IETh HAaBBIKAMU I[103HABATENbHOM peQIIEKCUM KaK OCO3HAHMSI COBEPILAEMBbIX
JENCTBUN U MBICIIUTENIBHBIX IPOLECCOB, X PE3YIbTATOB U OCHOBAHUI;

MCIIOJIb30BaTh pUEMbI pe(IeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATH PEIICHUS 10 UX CHUXKCHUIO;
IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YNIBTATOB JIEATEIBHOCTH;
OpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IPU aHAIU3€ PE3YNIBTATOB JEATEIBHOCTH;
IPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKH.

B nmponecce NOCTUKCHHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMTPOTpaMMBbI 11O (1)I/I3I/IKG

JUISL YPOBHS CPETHETO O0IIero 00pa3oBaHus y 00yUYaIOIIUXCsl COBEPIICHCTBYETCS
HMOLIMOHAJIbHBIN UHTEJUIEKT, IPEANoaralomuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUs pa3BUTHsI COOCTBEHHOM 3MOIIMOHATIBHON cepbl,
OBITH YBEpEHHBIM B ce0e;

CaMOpEeryJIHPOBaHUSs, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHUE PUHUMATh
OTBETCTBEHHOCTH 3a CBOE IMOBEACHUE, CIOCOOHOCTh a/IaliTUPOBAThCS K
SMOILIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTUBALIUH, BKIIOYAIOIIENH CTPEMIIEHHE K IOCTUKEHUIO LIENIN U YCIIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATH UCXO/ISI U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIIOYAOIEH CIOCOOHOCTh MOHUMATh SMOLIMOHATIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBUIO U
COIIEPEKUBAHMUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBAaTh OTHOILEHHS C
APYTUMH JIOABMHU, 3200THTHCS, IPOSBIISATH UHTEPEC U Pa3peIIaTh KOH(PIUKTHL.



IIpeameTHbIe pe3yabTaThl

10-i1 kiaace

K koH1y o6yuenus B 10-M KJiacce peIMETHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh c(POPMUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHM:

e JIEMOHCTPUPOBATh HAa MPUMEPAX POIb U MECTO (PU3HUKH B (POPMUPOBAHIH COBPEMEHHOM
Hay4HOH KapTHHBl MHpa, B Pa3BUTUU COBPEMEHHOM TEXHMKHM M TEXHOJOIMH, B
IIPaKTUYECKON JESITEIbHOCTHU JIIOCH;

e YUUTBIBATh T'PaHMIIBI NPUMEHEHHS M3YYEHHBIX (U3MUECKUX MOJENEH: MaTepHabHast
TOUYKA, MHEpLHAJIbHAs CUCTEMAa OTCYETa, aOCONIOTHO TBEPAOE TEJO, UACAIbHBINA TIas,
MOJIEJIN CTPOEHHUS ra30B, XKUAKOCTEH U TBEPJBIX TeJl, TOUEUHbIH 3JIEKTPUUYECKUN 3apsia
[pH perieHnr (GU3NIECKUX 3a/1aY;

e pacno3HaBaTh (U3NYECKUE SBICHUA (IIPOLECCHI) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISPHO-KMHETUYECKOW  TEOpUU  CTPOEHMS  BELecTBA U
IEKTPOAMHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEHHOE IBU)KEHUE,
cBOOO/IHOE MaJieHue TeJl, JIBUKEHUE 110 OKPY)KHOCTH, MHEPLIMSI, B3aUMOJEICTBHUE Te,
muddy3us, OpOyHOBCKOE JBHXKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEJl, U3MEHEHHE
o0beMa TeNl TpHU HarpeBaHud (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE, HCIIApPEHUE,
KOHJIEHCAllUs, IUIABJICHUE, KPUCTAJUIM3ALUs, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHUE JABJICHUS Ta3a MPH €ro HarpeBaHUM B 3aKPbITOM COCYJIE, CBSI3b MEXIY
rapaMeTpamMH COCTOSIHUS ra3a B M30IIpoleccax, 3JIEKTpU3alus Tell, B3aUMOACHCTBHE
3aps0B;

e ONKCHIBATh MEXAHWYECKOE IBUKEHUE, UCIOJb3Ys (PU3NUYECKHE BETUYMHbI: KOOPMHATA,
MyTh, IEpEMEIlEeHNEe, CKOPOCTb, YCKOpPEHHME, Macca Tejla, CWila, HUMIYJIbC Tena,
KUHETHYECKas  SHEprus, IMOTEeHIMalbHass OSHEeprus, MeXaHudeckas pabora,
MeXaHHYecKas MOUIHOCTh; MPU OMUCAHUU MPAaBUIBHO TPAKTOBATH (PU3UUYECKHUI CMBICIT
UCTOJb3yEeMbIX BEIMYMH, HMX O0003HAUE€HUS W €JUHMIBI, HAXOJUTh (OPMYIIBI,
CBSI3bIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

e OIKACHIBaTh W3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUJIOBBIE SIBJICHUS, HCIOJb3YS
¢u3nyecKre BeIMUUHBL: JaBJICHUE ra3a, TEMIIepaTypa, CpEeIHss KUHETHYeCKasi SJHEPTUs
XaOTUYECKOTO JIBMJKEHUS MOJIEKYJ, CpPEJHEKBAaApaTU4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI 3HEprus, padoTa rasza, Ko3QQUIUEHT M0JIE3HOTO
JeWCTBUS TEIUIOBOTO ABMTaTessl; IpU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJ HCIIOJIb3YEMbIX BEIMUYMH, UX O0O3HAUEHUS M €JUHUIIbI, HAXOJIUTh (OPMYJIBL,
CBSI3bIBAIOIIUE TAaHHYIO (PU3NYECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMU;

e OIHUCHIBaTh W3YYECHHBIE ITEKTPUUECKHE CBOMCTBA BEILIECTBA U AJIEKTPUUECKUE SBIICHUS
(mporiecchl), UCTIONB3YsI (PU3NYECKHUE BETMUNHBL: SJICKTPUUECKUN 3apsii, JIEKTPUIECKOe
1oJie, HANpPSHKEHHOCTh MOJsl, MOTEHIIMAaJ, Pa3HOCTb MOTEHIMAJIOB; IMPH OMHUCAHHUU
MPAaBUIIBLHO TPAKTOBATh (PU3NYECKUN CMBICI UCIOIB3YEMBIX BEJIIMYMH, UX 0003HAUCHUS
U €UHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (DU3MUECKYIO BEIIMYUHY C
JIPYTUMH BETMYUHAMU;

e aHATM3HUPOBATh (U3NYECKUE MPOLECCHl U SBIICHUS, UCIONB3YS (PU3HUECKHUE 3aKOHBI U
IIPUHLUIBL 3aKOH BceMupHoro tsarorenus, I, II m III 3axkoner HeroTtoHa, 3axoH
COXPAHEHHUS MEXAHWYECKOM HHEpruu, 3aKOH COXPAHEHHUS UMIYJIbCa, MPUHIIMII
CYNEpHO3ULMH CWJI, HPUHIMUI pPABHOIPABUS HWHEPLUAIBHBIX CUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOEHUS BEIECTBA, a30BbI€ 3aKOHBI, CBS3b
CpeAHel KHHETHYECKOM DSHEpPruu TEIJIOBOTO JBMIKEHHSI MOJEKYl1 C abCOMIOTHOU
TeMIIepaTypoil, IEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS 3JIEKTPHUUECKOTO
3apsiza, 3akoH KyioHa, mpu 3TOM paszinuydaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA, €TO
MaTeMaTU4eCKOe BBIpaXKEHHUE M YCIOBHS (TPaHUIIbI, 00IaCTH ) MPUMEHUMOCTH;



e OOBSCHATH OCHOBHBIC TPUHIIUIBI JCHCTBHUS MAaIIUH, MNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBHS MX O€30MaCHOr0 HCIOIb30BaHHUS B IMOBCEIHEBHOMN
KU3HH;

e BBINOJHATH 3KCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NUECKHUX SBICHUI M MPOIECCOB C
WCIOJIb30BAHUEM TMPSMBIX M KOCBEHHBIX HW3MEPEHHH, TpU 3TOM (HOPMYIHPOBATH
npobieMy/3agauy ¥ TUIOTE3y Y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETIOKEHHOTO 000PYAOBAHHUSI, TPOBOJAUTH ONBIT U (POPMYITUPOBATEH BHIBO/IBI,

e OCYILECTBIATh MPSAMbIE M KOCBEHHbIE M3MEPEHUsA (PU3MUECKHX BEIMYUH, MPU ITOM
BBEIOMpATh ONTHMANBHBIA CIOCO0 W3MEPEHUS M HUCIOIH30BaTh WM3BECTHBIE METO/IbI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU;

e WCCIIEJIOBATh 3aBUCHUMOCTH MEXIy (PH3NYECKUMH BEIMYMHAMH C HCIIOJIb30BaHUEM
MPSIMBIX U3MEPEHUMN, TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATh PE3YJIbTATHI
MOJIYYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEITUYHMH B BUJC TAOJIUIl U TPapUKOB, J1eIaTh
BBIBOJIbI 110 pE3YyJIbTaTaM UCCIIEIOBAHUS;

e CoOMOIaTh MpaBmiIa 0E30MaCHOTO TpyJa MPHU MPOBEACHUU HCCIEIOBAHUN B paMKax
y4e0OHOro 3KCHEPUMEHTa, Y4eOHO-UCCIIeI0BATEIbCKOH M MIPOEKTHOM AESITETbHOCTU C
WCIIO0JIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000PYAOBAHUS;

e DpemaTh pacyeTHBIC 3a/ladydl C SBHO 3a/laHHOM (U3MYECKON MOJENbI0, HCIOJb3Ys
¢u3nyuecKkre 3aKOHBI M TIPHUHIIMIIBI, HA OCHOBE aHAIW3a YCJIOBHS 3a7a4d BBIOMPATH
(bU3MYECKYI0 MOJEIb, BBIACHATh (U3MUECKUE BEIUYUHBI U (HOPMYIBI, HEOOXOIUMBIE
JUTSI €€ pelieHus1, MPOBOAUTH PACUEThI M OLICHUBAThH PEaTbHOCTH IMOTYYEHHOTO 3HAYCHUS
(bu3MUYECKOil BETUYMHBL;

e pelIaTh KaueCTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHU HEIIPOTUBOPECUUBYIO IETIOUKY
paccyXJeHHuil C OMOpOi Ha HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE
SIBJICHUS;

e HCMOJB30BaTh IMpPH pEIIEHWH YYEeOHBIX 3a7a4 COBPEMEHHbIE HWH(OpPMaIMOHHBIC
TEXHOJIOTHU I TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALMH W TPECTaBICHUS
yu4eOHOW ¥ HAydyHO-TIONYJASPHOW HHQPOpPMAIMK, TONYy4YEeHHOW U3 Pa3IUYHBIX
HMCTOYHUKOB, KpUTUYECKU aHATU3UPOBATH MOTydaeMyr0 HH(OPMAITHIO;

e TIPUBOJUTH MPUMEPHI BKIAJa POCCUNCKHX U 3apyOeKHBIX YUCHBIX-(PH3UKOB B pa3BUTHE
HayKd, OOBSICHEHHE TIPOILIECCOB OKPYKAIOIIETO MHpa, B PA3BUTHE TEXHUKH U
TEXHOJIOTHI;

e HCIIOJIK30BaTh TEOPETHYECKHME 3HAHUA 1O (U3NKE B TOBCEIHEBHOW >KU3HU IS
obOecrieueHus 0Oe30MacHOCTH MpU OOpalieHMH ¢ TOpudopaMu U TEXHUYECKHUMHU
YCTPOWCTBAMH, [IJIi COXpaHEHHUs 3/I0POBbS M COOJIOACHHUS HOPM HKOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH cpene;

e paboTaTh B TPyNIE C BBHIMOJHEHHWEM Pa3IUYHBIX COLMAIBHBIX POJICH, TUIAHHUPOBATH
paboTy Tpynmbl, palMoOHAIBLHO pacHpeneNiaTh OOS3aHHOCTH U IJIAaHUPOBATh
NeSATETLHOCTh B HECTAHAPTHBIX CUTYAIMsIX, aJICKBATHO OI[CHUBATH BKJIAJ KAXKIOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMAaTPUBAEMOM MTPOOIEMEI.

11-i1 kiaace

K koniy oOydenus B 11-m KJjiacce npeiMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

e JIEMOHCTPHUPOBATH Ha MPUMEPaAX POJIb U MECTO (PU3UKHU B (DOPMUPOBAHUU COBPEMEHHOM
HAYyYHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJOTHM, B
MPAKTUYECKON JACATEIBHOCTH JIFOACH, 1IEJIOCTHOCTh M €IMHCTBO (PU3MUECKOW KapTHUHBI
MHUpA;

e VUWTHIBATh TPAHUIBI TMPUMEHEHUS H3YYCHHBIX (DPU3NYECKUX MOJENCH: TOYCUHBII
AJIEKTPUYECKUM 3apsl, JIyd CBETA, TOUCUHbIA HICTOYHUK CBETA, sIEpHAs MOJEIb aTOMA,
HYKJIOHHAsI MOJIeJTb aTOMHOTO Si7[pa MPH PeIIeHnH (PU3NIECKUX 3a]1a4;



e pacro3HaBaTh (U3NYECKUE SABJICHUS (IPOIECChl) U OOBACHATH UX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH U KBAaHTOBOHM (DM3UKH: DJIEKTPHUYECKas MPOBOJUMOCTb, TEILJIOBOE,
CBETOBOE, XMMMYECKOE, MAarHUTHOE JEHCTBHUSI TOKa, B3aMMOJEHCTBHE MarHUTOB,
AJIEKTPOMAarHuTHAasT MHAYKLHUSA, AEWCTBUE MAarHUTHOTO IOJsI Ha MIPOBOJAHUK C TOKOM U
JBIDKYIIUICS 3apsal, SJIEKTPOMAarHUTHbIE KoJeOaHWs M BOJHBI, NPSAMOJIUHEHHOE
pacnpocTpaHEeHUE CBETa, OTpakeHHe, MperoMieHue, nHTtepdepeHus, nudpakuus u
MOJIIpU3alvsl CBETa, IUCIepcHst cBera, (oTodnekTpudeckuilt apdext (dhorodddexr),
CBETOBOE JaBJICHHME, BO3HMKHOBEHHE JIMHEHYaTOro CIEeKTpa aroMa BOJOpPOJa,
€CTECTBEHHAs U UCKYCCTBEHHAsl paJIMOAKTUBHOCT;

e OIKCHIBaTh U3YYEHHBIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MATHUTHBIC, ONITHYECKHE,
NEKTPUYECKYIO MPOBOJAMMOCTb PA3JIMYHBIX CpEA) U DJICKTPOMArHUTHBIE SIBICHUS
(mporiecchl), UCTIONB3ysd (U3MUYECKUE BETUYHMHBI: SJICKTPUUYECKUN 3apsl, CHiIa TOKa,
NEKTPUYECKOE HAIIPSHKEHUE, DJIEKTPUYECKOE CONIPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB,
ANEKTPOABIIKYILAsA CUiIa, paboTa TOKA, MHIYKIUS MArHUTHOTO MOJs, cuia AMIiepa,
cwia JlopeHlla, MHIYKTUBHOCTb KaTyLIKH, 3HEPIUs JIEKTPUYECKOTO U MarHUTHOIO
oJied, MePUO M YacToTa KoJebaHul B KoJiebaTeTbHOM KOHTYpE, 3apsij U CUJIa TOKa B
mporecce TapMOHHYECKUX AJIEKTPOMArHUTHBIX KOJIeOaHUH, (POKyCHOE pacCTOsHUE H
ONTUYECKAsl CUJIA JIUH3BI, MPU OMKMCAHUU MPABWIBHO TPAKTOBATh (DU3MUECKUN CMBICI
UCTOJNB3YyEeMBIX BEIUYMH, HMX OO0O3HAYCHHsS M EOUHMIBI, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU;

e OIKCHIBaTh W3YYEHHbIC KBAHTOBBIC SIBICHHUS MU IPOLIECCHI, MCIOIB3YS (PUINUYECKUE
BEJIMYUHBI: CKOPOCTH JIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI M YACTOTA CBETA, SJHEPTUS
U uMIynbc (OoTOHA, TEpPHOA TMONypacmlaga, SHEPTusl CBSI3U ATOMHBIX SIEp, IPH
OMMCAaHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKUN CMBICI HCHOJIB3YEMBIX BEIHYWH, UX
0003HAYCHHS M €AMHUIIBI, YKA3bIBATh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTUMH BETUYNHAMHU, BEIYUCIIATH 3HAUCHUE (PU3NUYECKOI BETMUNHBL;

e aHATM3HMPOBATh (PU3NYECKUE MPOLECCH U ABJICHUS, UCTIOIb3Ys (GU3NUECKUE 3aKOHBI U
MPUHLIMIBLL 3aKOH OMa, 3aKOHBI MOCJIENI0BATEIBHOTO U MapajlIeIbBHOTO COEANHEHHUS
MPOBOJHUKOB, 3aKOH [[xoyns—J/IeHla, 3aKOH 3JIEKTPOMAarHUTHOW HMHAYKIWH, 3aKOH
MPSIMOJIMHENHOIO pAacHpOCTPAHEHUSI CBETA, 3aKOHBl OTPAXXEHHSI CBETAa, 3aKOHBI
MIpPEeIOMIIEHUSI CBETa, ypaBHEHHE ODWHINTEHHa JUisl PoTo3PdeKTa, 3aKOH COXpaHEHUS
JHEPrUM, 3aKOH COXPAHEHHs MMITYJIbCa, 3aKOH COXPAHEHMsI JJIEKTPUUYECKOTO 3apsna,
3aKOH COXpaHEHHs MAacCOBOIO YHMcia, Moctynarel bopa, 3aKoH paguoOaKTHUBHOTO
pacraja, py 3TOM pa3InyaTh CJIOBECHYIO (POPMYJIHPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE
BBIp@KEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) MPUMEHUMOCTH;

e OIpEAEIATh HAIIPABJICHNUE BEKTOPA MHIAYKIIMM MarHUTHOT'O MOJIS IPOBOJHUKA C TOKOM,
cunbl Amriepa u cuiibl JlopeHna;

e CTPOHUTH U ONHCHIBATh U300pAKEHHE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM JIMH301;

e BBINOJHATH 3KCIEPUMEHTHI MO HCCIEAO0BaHUI0 (PU3UUYECKUX SBJIEHUN M MPOIECCOB C
UCTOJb30BAHUEM TPSMBIX U KOCBEHHBIX H3MEpEeHUH: mpu 3ToM (opMyaupoBaThb
npobneMy/3aadqy W THUIOTE3y YYEOHOro JKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MIPEUI0KEHHOT0 000PYI0BaHUS, IPOBOINUTH OMBIT U (HOPMYIHUPOBATH BBHIBOJIBI;

e OCYILECTBJIATh NPSAMbIE M KOCBEHHbIE M3MEPEHUs (PU3MUECKHX BEIMYWH, MPU ITOM
BBIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEPEHHMS M MCIIOJB30BaTh HM3BECTHBIE METO[IbI
OLICHKH MTOTPEIIHOCTEN U3MEPEHUI;

e HCCIIEOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH C HCIOJIB30BAHUEM TPSAMBIX
U3MEpEHUil: MpH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (HUKCUPOBATh pE3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH B BHJIE TAOIUI] U TpaUKOB, AeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS;

e cobOmoaare mpaBuia 0€30MacHOro Tpyda MPH MPOBEICHHHM MCCIEJOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, Y4eOHO-HCCIeI0BaTENbCKOM U MPOEKTHON NEATENIbHOCTH C
MCTOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTopHOro 000pyIOBAHUS;



e pemaTh pacyeTHbIC 3aJauyd C SBHO 33JaHHOW (PU3MUECKOW MOJIENbI0, HCHOIb3YS
¢u3nyeckrue 3aKOHbl M IPUHIMIIBIL, HA OCHOBE aHalIM3a YCJIOBUS 3a/aud BbIOMpATh
(bu3NYeCKyI0 MOJIeNb, BBIACTATh (PU3NYECKHE BETUYMHBI M (HOPMYIIBI, HEOOXOAUMBIC
IUIs €€ pelleH s, MPOBOAUTh PacueThl U OLIEHUBATh PEAIbHOCTb IOJIYYEHHOTO 3HAUEHUS
(U3HYECKON BETUINHBL;

e pelaTh KAYeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOIMUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHuid C ONopoi Ha HM3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PHU3MUECKUE
SIBJICHMS,;

e HCIIONB30BaTh TPU PELICHUHM YYEOHBIX 3a/Jad COBPEMEHHBbIE HH(OpMAIIMOHHBIC
TEXHOJIOTUU [yl IIOUCKA, CTPYKTYPUPOBAHHUS, HMHTEpPIpETAlMM U IpeICTaBICHUS
y4yeOHOM ¥ HAY4YHO-TIONYJISIpHOW HMH(OpMAIMK, TOJY4YEHHOH W3  Pa3IHYHBIX
HCTOYHUKOB, KPUTUUECKU aHAJIM3UPOBATh MOJydaeMyto HH(OpMaIHIO;

e OOBSACHATH NPHUHLHUIBI JCHCTBUS MAaIlUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pas3nuyarh yciaoBUs UX O€30IaCHOTO MCIIOJb30BaHMs B IOBCEIHEBHOM KU3HY,

e TPHUBOJIUTH MPUMEPHI BKJIA/1a POCCUUCKUX H 3apyOCKHBIX YUCHBIX-(DU3NKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE MPOLECCOB OKPYXKAIOIIEr0 MHUpPA, B pa3BUTHE TEXHUKH H
TEXHOJIOTHIL;

e HCIIOJIB30BaTh TEOPETHYECKUE 3HAHHUA IO (U3MKE B IOBCEJAHEBHOM JKU3HU IS
oOecriedeHrs: 0O€30MAaCHOCTH TpU  OOpameHnH ¢ NpuOopaMH H  TEXHHUYECKUMHU
YCTpPONCTBaMHU, Ul COXpPAHEHHs 3I0pPOBbS M COOJIIOJEHHS HOPM 3KOJOIMUYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPELE;

e paboTaTh B TIpYIIE C BBINOJIHEHUEM DPA3JIMYHBIX COLMAJIBHBIX pPOJIEH, IUIAHUPOBATh
paboTy Trpymmbl, palUMOHAIBHO paclpeneisaTb OOS3aHHOCTH W IJIAHUPOBATH
NeSITeIbHOCTh B HECTAHIAPTHBIX CUTYAIMsIX, aleKBAaTHO OLICHUBATh BKJIAJ KaXKJOr0 U3
YYaCTHUKOB I'PYIIIBI B PELLIEHUE pacCMaTpUBaeMOil MpoOIeMBbl.

Conep:xkanue yueOHOIo npeamera

10-# knace
Paznes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS

®uszuka — Hayka o npupoxae. Hayunble MeToasl MO3HaHUSA OKpyxaromero mwupa. Pois
HKCIIEPUMEHTA U TEOPHH B IIPOLIECCE MO3HAHMSI IPUPOABI. DKCIIEPUMEHT B (PU3HKE.

MO,Z[GJ'II/IpOBaHI/IC (I)I/I3I/I‘-ICCKI/IX SIBIICHUH U IMponeccoB. HaquLIe runote3bl. Du3nyuecKkue 3aKOHBI
" TCOpHHU. rpaHI/II_UpI MNPpUMCHUMOCTHU (1)14314%01(1/1)( 3aKOHOB. HpI/IHI_II/IH COOTBCTCTBHA.

Posb 1 MecTo Gu3uKu B HOpMUPOBAHUM COBPEMEHHOM HAyYHOI KapTHHBI MUPA, B IPAKTHUECKON
JESATEILHOCTH JIFOIEH.

JeMoHcTpauun

AmnanoroBrle u I_[I/I(I)pOBBIC HU3MCPUTCIIBHBIC HpI/I60pBI, KOMIIbKIOTCPHBIC NATYHUKHU.

Pa3zgen 2. Mexanuka
Tema 1. Kunematuka

Mexannueckoe nBHkeHUE. OTHOCUTENBHOCTh MEXaHMYECKOro ABMKeHusa. Cucrema oTcyera.
Tpaexropus.



[lepememienre, CKOpoCTh (CpeiHss CKOpPOCTb, MIHOBEHHas CKOPOCTb) M YCKOpEHHUE
MaTepHaHBHOﬁ TOYKH, UX NPOCKIOHUHN HA OCH CUCTCMbI KOOpAWHAT. Crnoxxenue HepeMeH_[eHI/IfI n
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOpPEHHOE MpsSMOJUHEHHOEe JBMkKeHHE. [paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, IYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoOonHOE majieHue. Y CKopeHrne CBOOOIHOTO TIa/ICHUS.

KpuBonuneliHoe nBuxkeHue. JIBukeHne MaTepuaibHOU TOYKH 110 OKPYKHOCTH C ITIOCTOSIHHOH 110
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsi CKOpocTh. [leproa u yactoTa oOpaiieHusl.
L{eHTpOoCTpEMHUTEIILHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHHE: CHUAOMETp, JIBUKEHUE CHapsIOB,
LIENIHbIE U PEMEHHBIE NIEPEIauH.

JemMoHcTpanuu

e Mojenb CUCTEMBI OTCUETA, HIUTFOCTPAIUS KHHEMATHISCKUX XapaKTEPUCTUK JIBHKCHUSI.
o [IpeoOpa3zoBaHKe ABMKEHHI C UCIIOJIb30BAHHEM POCTBIX MEXaHH3MOB.

o [lagenue Ten B BO3IyXE U B Pa3pekKeHHOM MTPOCTPAHCTBE.

o HaGmonenue ABrkeHMs Teya, OpOIISHHOTO MO YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.
o lI3MepeHne ycKOpeHus: CBOOOTHOTO TaICHHS.

e HampapneHue CKOPOCTH NP IBUKCHUU 110 OKPYIKHOCTH.

Y4eHUYECKUH IKCIEPUMEHT, 1a00paTOpHbIE pabOThI

N3yuenne HepaBHOMEPHOTO JIBM>KEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.
HccenenoBanue COOTHOIIECHUS MEXKIY MYTAMH, IPOHACHHBIMU TEJIOM 3a
IIOCJIEI0BATEIIbHBIE PABHBIC TPOMEKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBUKEHUH
C HAYaJIbHOU CKOPOCTBIO, PABHOW HYIIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO FOPU30HTAIBHO.

Tema 2. lunamuka

IIpunnun orHocutensHOCTH [amwites. IlepBwiii 3akoH HproToHa. MHepruanbHbBIE CHCTEMBI
OTCYeTa.

Macca tena. Cuna. [TpuHuun cynepnosunuu cuil. Bropoii 3akoH HeroToHa a1 MaTepuanbHOU
Touku. Tpernii 3akoH HproTOHA /U1 MaTepHUaIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. I[lepBas kocMuueckas CKOPOCTb.
Cwita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenune. Bunbl Tpenus (mokosi, ckoibxeHusi, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TpU
JBUKEHUU TeJa B )KUIKOCTH WJIU rase.

HOCTyrIaTCJ'H:HOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBECPAOTO TCIA.
MOMEHT CHIIBI OTHOCHTEIHLHO OCH BpaIlicHUs. IIneyo cunbl. YcmoBus PAaBHOBECHA TBEPAOTO TCA.

Texamueckne YCTpOfICTBa u MMPAKTUYCCKOC IMMPHUMCECHCHUC!: IMOAUIMITHHUKH, JABWXKCHUC
HCKYCCTBCHHBIX CITYTHUKOB.



JeMoHCcTpanyuu

e SIBIIEHME MHEPLUH.

e (CpaBHeHHE MaCcC B3aMMOJICUCTBYIOIIUX TE.

e Bropoii 3akoH HeroToHA.

o M3mepenue cuil.

o ClioxeHue cuil.

e 3aBHCHMOCTH CHJIBI YIIPYTOCTH OT JIe(hOpMaIIHH.

e HesecomocTs. Bec Tena npu yCKOpEeHHOM NOIBbEME U MAJCHHUH.
e (CpaBHEeHHE CHJI TPEHUS NTOKOS, KAUEHUS U CKOJIbKCHUSI.

e YcnoBusi paBHOBeCHUs TBEpJOro Tena. Buibl paBHOBecHS.

Y4eHUYEeCKU IKCIIEPUMEHT, JTaOOpaTOpHbIE pabOThI

o l3yuenue nBuxeHus Opycka Mo HaKJIOHHOM IJIOCKOCTH.

e HccnenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXHHE U PE3UHOBOM
oOpasie, OT ux JAeopMaIum.

e HccnenoBanue yciioBUil paBHOBECHS TBEPIOTO TeJa, UMEIOLIETr0 OCh BpaIllEHHs.

Tema 3. 3akoHbBI COXpaHEeHHUs] B MeXaHUKe

Nmnynbc MarepualibHOM TOUYKM (Tejla), CUCTEMbl MaTepHalbHBIX TodeK. VMmynbc cuiibl U
MU3MEHEHHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pabora cuiel. MOIIHOCTE CHJIBL.
Kunerndeckas sHeprusi MaTepuanbHOM TOUKH. Teopema 00 H3MEHEHNN KHHETHUECKON YHEPTUH.

[TorenunanbHass sHeprus. [loTeHiManbHas >HEpPrus ynpyro JAePOPMUPOBAHHON MPYKHUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHI_II/IaJ'IBHI)Ie N HCIIOTCHIHWAJIbHBIC CHIIBI. CBs3b pa6OTLI HCIIOTCHIHUAJIbHBIX CHUJI C
M3MEHCHHEM MEXaHHISCKOMN SHEPTHUU CUCTEMBI TCIIL. 3aKkoH COXpaHCHUMA MEXaHUYECKOM OHCPIUH.

anyme " HCYIIPYTHUEC CTOJIKHOBCHU.

TexHudeckue YCTPOﬁCTBa U TPaAKTHUYCCKOC IIPUMCHCHHEC: BOJOMET, KOIICD, pr>KI/IHHBII71
MUCTOJICT, ABUKCHUC PAKCT.

JeMmoHcTpanmun

e 3aKOH COXpaHEHUs UMITYJIbCa.
¢ PeaxTnBHOE ABIKEHHE.
o llepexon moTEHIMANBHON SJHEPTUN B KHHETUYECKYIO U 00paTHO.

YyeHn4eckuil HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

e N3yuenue abCOMOTHO HEYMPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

e MHccnenoBanue CBsI3M paOOTHI CHUITBI C U3MEHEHUEM MEXaHUYECKON IHEPTUH Tela Ha
MIPUMEPE PACTSHKEHUS PE3UHOBOTO KT'YTa.



Pa3nes 3. MoJsekyasipHasi pM3MKa M TEPMOJUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJISAPHO-KMHETHYECKOH TEOpUM

OCHOBHBIE TOJOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM M HUX OINBITHOE OOOCHOBaHHE.
bpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3oB, KHUJIKOCTEN U TBEPABIX TeI U 00BICHEHHE CBOICTB BEIleCTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bewectsa. [loctosinaas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u ee uamepenue. lllkana remneparyp Llenbcus.

Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISPHO-KUHETHYECKONH TEOPHH
ujealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHeld KUHETHYECKOH SHEprHu
TETUIOBOTO JIBIKeHHS YacTHll ra3a. [lIkana temneparyp Kenbuna. ["a30Bbie 3aKOHBL. Y paBHEHHE
MenneneeBa—Knaneiipona. 3akon [lansrona. M3onponeccsl B UaealibHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BemiecTBa. [ paduyeckoe MpelncTaBiieHUE H30MPOIECCOB: HM30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.
JemMoHcTpanuu

e OmnbIThI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BELIECTBA, (hoTorpaduu MOIeKy
OPraHNU4YeCKUX COCTUHECHUH.

e OmnpiTel 10 U Py3un KUAKOCTEH U ra30B.

e Mojenb OpOYHOBCKOTO JBUKCHHSI.

e Mogenb onsita [lITepHa.

e OnBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHUS.

e Mogenb, HIUTIOCTPUPYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCYyAa.

e OnBITHI, WJUTFOCTPUPYIOIINE YPABHEHUE COCTOSHUS UJ1€aTbHOTO T'a3a, H30MPOIIECCHI.

VY4eHn4eckuil HKCIIEpUMEHT, J1JabopaTOpHbIE pabOThI

e Omnpeenenne Macchl BO3lyXa B KIIACCHOH KOMHATE HAa OCHOBE U3MEPEHUI 00beMa
KOMHATBI, JaBJICHHSI U TEMIIEPaTyphl BO3/1yXa B HEH.
e HccnenoBanue 3aBUCHMOCTH MEXY TTapaMeTpaMy COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. OcHOBBI TEPMOIMHAMMKH

TepMmoanHaMuueckas cucteMa. BHyTpeHHSsIsl SHEpTUsl TEPMOJMHAMHYECKON CUCTEMBI U CIIOCOOBI
ee n3MeHeHus. KonnyecTBo TemnoThl U pabota. BHyTpeHHSs SHEpTHs OJHOATOMHOTO UJI€ATbHOTO
raza. Buael Temsonepenavyn: TEMJIONMPOBOAHOCTh, KOHBEKIWS, W3IydeHHUE. Y aenbHas
TEIJIOEMKOCTH BellecTBa. KoaudyecTBO TEIIOTHI PpU TEIUIONEepeaaye.

[Tonsitue 060 ammabatHom mporecce. [lepBelii 3akoH TepMoauHAMHKHU. [IpUMeHEHHE MepBOTO
3aKO0HA TEPMOJMHAMHUKH K U3ompolieccam. [ padudeckas nHTepIpeTanus padboThl rasa.

Bropoii 3akoH TepmonuHaMuku. HeoOpaTUMOCTh MpOIIecCOB B IPUPO/IE.

Tennossie mMammHbl. [IpUHIUIB ASHUCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBanusi sHEprUH B
TeIuI0BbIX MamuHax. KoadpdunuenT nonesnoro neictBus rermnopoi MamuHel. [ukn KapHo u ero
KO3(DPHUILIHUEHT MMOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MPOOIIEMBI TETNIOIHEPTE€TUKH.

TexHudeckue ycTpoOMCTBAa M IPAKTUYECKOE INPUMEHEHHE: JBUraTellb BHYTPEHHErO CrOpaHusd,
OBITOBOM XOJIOAWIBHUK, KOHAULIMOHED.



JeMoHCcTpanyuu

o lI3MeHeHue BHYTPEHHEW YHEPTUU TeJla IIPH COBEPIICHUH PabOThI: BBUIET MPOOKHU U3
OYTBUIKH TIOJT JICHCTBHEM CXKATOTO BO3yXa, HarpeBaHue d(upa B TaTYHHOU TpyOKe
MyTeM TpeHHUsI (BUICOAEMOHCTPAIIHS).

o lI3MeHeHue BHYTpEHHEN SHEPTUU (TEMIIEpATyphl) Teja P TEIJIoNEepeaaye.

e OmbIT 10 aAMa0aTHOMY PACIIUPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

e Mozenu napoBoii TypOUHBI, ABUTaTElIsi BHYTPESHHETO CrOPaHHsI, PEaKTHBHOTO
JIBUTATEIIS.

VYueHnuecKui 3KCIepuMeHT, J1a00opaTopHbIe paboThI
o N3mepeHue yaenbHON TEIIIOEMKOCTH.

Tema 3. ArperaTHblie cOCTOSIHUSA BelecTBa. Ma3oBble Mepexoabl

Hap006pa30BaHHe KU KOHJICHCALuA. I/IcnapeHHe U KumneHue. AOCOMIOTHAas M OTHOCHUTENIbHAS
BJIA’)KHOCTB BO34YyXa. HaCLIH_IeHHHﬁ map. VYaenbHas TeIioTa napoo6pa3OBaHH;1. 3aBUCHUMOCTh
TEMIICPATYPbI KUIICHUA OT AAaBJICHUA.

TBepnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHMU30TPOINS CBOMCTB KPHUCTAJUIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHuueckre yCTporuCTBa U MPAKTUYECKOE TPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETD,
TEXHOJIOTMM TIOJy4EHUSI COBPEMEHHBIX MAaTE€pUaIOB, B TOM YHUCJIE HAHOMATEpUAIIOB, U
HaHOTEXHOJIOTUH.

JeMoHCcTpanyuu

o (CBoiicTBa HACHIIIEHHBIX MTAPOB.

o Kunenue npyu NOHWKEHHOM JaBJICHUH.

e CnocoObl U3MEpEeHUs BIAKHOCTH.

o Habnonenne HarpeBaHus U MJIaBJI€HUs KPUCTAJUINYECKOTO BELECTBA.
o JlemMOHCTpanus KpUCTAIIIOB.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE PabOThI
o M3mepeHne OTHOCUTEIBHON BIIAJKHOCTH BO3yXa.

Pasnen 4. diiekTpoaMHAMHUKA
Tema 1. DnekTpocraTuka

Onexrpuzanus Tel. JNEeKTpudeckui 3apsa. JlBa Buzaa aiieKTpudeckux 3apsanos. IIpoBoanHukwy,
JTURIIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUS AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynmona. ToYedHBIN AIEKTPUUECKUN 3apsil. DIIEKTPUUECKOE
nosie. HanpsixeHHOCTB 3nekTpruyeckoro mosts. [IpuHOuI cyneprno3uiun dIeKTPUYECKUX TOJIEH.
JIuHuM HaNPSKEHHOCTH 3JIEKTPUUYECKOTO MO,

Pabora cun anekrpocrarudeckoro mois. I[lorennuan. Paznocts morennuanos. [IpoBogHUKYN U
JIUDJICKTPUKH B JIEKTPOCTATUUECKOM ToJie. J{uaieKTpruyeckasi MpOHUIIAEMOCTb.



OnekTpoeMKocTh. KoHaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO  KOHJEHcCaTopa. JHEprusd
3apsKEHHOT0 KOH/IEHCATOopa.

TexHudyeckue yCTpPOHMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: DIIEKTPOCKOIl, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE NIEKTPONPHOOPOB, KOHAEHCATOP, KOMMPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

JeMoHcTpanyuu

e YCTpOWCTBO M IPUHIIUII JICUCTBUA SJICKTPOMETpA.

e BzaumopeicTBUE HA3IEKTPU3OBAHHBIX TEIL.

e DJIEKTPUUYECKOE I0JIE 3apSHKEHHBIX TEL.

o [IpoBOJHUKY B IEKTPOCTATUYECKOM IIOJIE.

e DJIEKTpOCTAaTUYECKas 3alIMTA.

e JIMDJIEKTPUKH B JIEKTPOCTATHUECKOM IIOJIE.

e 3aBUCHUMOCTBD JIEKTPOEMKOCTH IJIOCKOI'O0 KOHJIEHCATOPa OT IUIOLIAAH IACTHH,
PACCTOSIHUSI MEXKIY HUMH M IUAJIEKTPUIECKON MPOHUIIAEMOCTH.

e DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Y4eHUYECKUH IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI
o l3MepeHue 3MeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. [locTOsIHHBIN JIeKTpUYecKnil TOK. TOKH B pa3jIM4HbIX cpeaax

DJIEKTPUUYECKUI TOK. Y CIOBUS CYLIECTBOBAaHUSA 3JIEKTpuueckoro Toka. Mcrounuku toka. Cuina
TOKa. IIOCTOSAHHBIN TOK.

Hanpspkenue. 3akon Oma 1l y4acTka Leru.

DNEeKTpUUECKOe COMPOTUBIIEHUE. YIEIbHOE CONpPOTUBIEHHE BellecTBa. IlocimenoBarenbHoe,
napajuleJIbHOE, CMEIIaHHOE COEMHEHNE TPOBOIHUKOB.

Pa6ota anexkTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTh 37IEKTPUIECKOTO TOKa.

DIEeKTPOABMKYIIAS CHJIa M BHYTPEHHEE COMPOTUBIIEHUE UCTOYHUKA TOKA. 3akoH OMa 171 TTOJTHON
(3amMKHYTO#) 2nekTpuueckoi nenu. KopoTkoe 3aMbIKaHue.

ONEeKTpOHHAs MPOBOAMMOCTh TBEPIBIX METAJJIOB. 3aBUCUMOCTH CONPOTHUBIIEHUS METAJJIOB OT
TeMriepaTypsl. CBEpXIIPOBOIUMOCT.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs! TPOBOJUMOCTh MOJTYIPOBOIHUKOB. CBOWCTBA pP—
n-nepexona. [loxynpoBoaHHKOBBIE TPUOOPHI.

ONEeKTPUUECKUII TOK B pacTBOpax M pacijlaBax dSJIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
JIUCCcOManus. JIEKTPOIU3.

OneKkTpuYeckuil TOK B raszax. CamoCTOSTENbHBIM M HECAMOCTOSTENbHBIM paspsia. MosHus.
IIna3zma.

TexHuueckue yCTpOICTBA M IPAKTHUYECKOE INPUMEHEHHME: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, DJIEKTPOHArpeBaTelIbHbIE MPHOOPHI, 3IEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTHUBICHHS, BAKYyMHBIH  JHON, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
IIOJIyIIPOBOJHUKOBBIN TNOJ, TaJIbBaHUKA.



JeMoHCcTpanyuu

o H3mepeHue cuibl TOKa U HAIIPSKEHUS.

e 3aBHCHUMOCTH COMMPOTHUBJICHUA HUIMHAPUICCKUX MMPOBOJHUKOB OT AJIMHBI, IUIOIIAAN
IIONEPEYHOr0 CEUYEHUsS U MaTepuaa.

o C(CMelaHHOE COeIMHEHUE IPOBOJHUKOB.

o lIpAmoe u3mepeHne MEeKTpOoABHKYILEN cHiIbl. KOpOTKOE 3aMbIKaHUE TajJbBaHUYECKOIO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

e 3aBHCHMOCTb COIIPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

o IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

o HckpoBoii pa3psan 1 IPOBOAUMOCTb BO3yXa.

e  OIHOCTOPOHHSIS TPOBOJIMMOCTD JAHO/IA.

YyeHuueckuil SKCIIepUMEHT, J1abopaTOpHbIe pabOThI

e l3ydyeHue CMENIaHHOTO COCTUHECHHUS PE3UCTOPOB.

o N3mepeHue 2IeKTpOABUKYIIEN CUIIBI NCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHBIICHHUS.

o HalGnronenue anexrpomnusa.

MexnpeaMeTHbie CBSI3H

N3zyuenune kypca ¢usuku 06a30Boro ypoBHs B 10-M Kilacce OCYIIECTBIISIETCS C Y4E€TOM
COJICPKATENBHBIX MEXKIIPSIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

MeXIpeIMEeTHbIC TOHSTHS, CBSI3aHHBIC C HM3YYEHHEM METOJOB HAay4yHOrO TO3HAHUS:
sBIIEHUE, HAy4YHBIH (akT, rumore3a, Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJICTTMPOBAHKE, MOJIE]b, U3MEPEHUE.

MaremMartuka: pelieHne CUCTeMbl YpaBHEHUH, THHEHas QyHKIM, mapadoiia, runepbona,
uX TpaduKH M CBOWCTBA, TPUTOHOMETpHUYECKUE (DYHKIINU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOSKIHA HA OCH KOOPIHMHAT,
CJIO’)KEHUE BEKTOPOB.

buonorusi: Mexannyeckoe IBIKEHHUE B KUBOW Tpupoe, muddy3us, ocMoc, TEIIoooMeH
JKUBBIX OPTaHW3MOB (BHJIbI TEILIONEPEIayH, TEIJIOBOE PABHOBECHE), dJICKTPHUUCCKHE SBIICHUS B
JKUBOM IPUPOJIE.

XUMUS: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIIpHAs Macca, TEIUIOBBIC CBOWCTBA TBEPIBIX TEJ, JKUIAKOCTEH W Ta30B, JJICKTPHUYECKUE
CBOMCTBA METAJIOB, dJICKTPOJIUTHUCCKAS TUCCOITUAITUS, TaTbBaHUKA.

I'eorpadus: BIaXXHOCTH BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETD.

Texnonorus: mpeodpazoBaHue IBMKEHHUH C HCTIOIb30BAHHEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOIIUITHUKK, HCIOJIb30BAHME 3aKOHA COXpaHEHUs WMITyJbca B TEXHHKE (pakera,
BOJIOMET | JIp.), IBUTaTellb BHYTPEHHETO CrOpaHusi, mapoBas TypOuHa, OBITOBOI XOJIOAUIIBHUK,
KOHAWIIMOHEP, TEXHOJOTUU TIOJY4YEeHHsT COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAHOMATEepHallOB, W  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJIEKTPOHATrpPEBATENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TaTbBAHUKA.



11-i1 kaacc
Pa3znea 4. diekTpoauHaMuKa
Tema 3. MaruuTHoe moJie. JJIeKTPOMATHUTHAS UHAYKIMS

ITocTostHHBIE MarHuThbl. B3auMOAEHCTBUE NOCTOSHHBIX MAarHuTOB. MaruutHoe mnose. Bekrtop
MarHuTHOM MHAyKUWH. lIpyHOMD cynepno3suuuMyM MarHUTHBIX Iojed. JIuHMM MarHUTHOM
nHAYKIMK. KapThHa TMHMI MarHUTHOM MHAYKLUU IOJIS IIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe nosie npoBoJHUKa ¢ TOKOM. KapTuHa JIMHUI MHAYKIUY MarHUTHOTO NOJIS JUIMHHOTO
IIPSIMOTO MMPOBOIHUKA M 3aMKHYTOT'O KOJIBLIEBOTO IIPOBOJHHUKA, KATYIIKH ¢ TOKOM. OnbIT DpcTena.
B3anmonencTere NpoBOJIHUKOB C TOKOM.

Cuia AMnepa, €€ MOAYJIb U HaITpaBJICHHUC.

Cuna JlopeHua, ee MOIyab M HalpaBieHUE. J[BUKeHUE 3apsyKEHHOW YacTULbl B OJHOPOAHOM
MarHuTHOM noJje. Paborta cunbl Jlopenna.

SIBaeHMe  DIEKTPOMAarHUTHOM  MHAYKUMH. [lOoTOK  Bexkropa  MAarHUTHOW  HMHIYKIMH.
DNeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 2JIEKTPOMAarHUTHON nHAyKuuu Papajes.

BuxpeBoe anexkTpuueckoe 1mosie. OJEKTPOABWKYIIAS CHUJAa MHIYKIUMUM B IPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABUIKYILASl CHUJIa CAMOMHTYKIUH.
OHeprus MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

Texumueckne yCTpOfICTBa u IMPAKTUICCKOC MPUMCHCHHUC! IIOCTOAHHBIC MarHurThlI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIUOHHAA I1€Yb.

JeMoHCcTpanyuu

e OmsIT Opcrena.

e OTKJIOHEHUE 3JIEKTPOHHOTO MMYyYKa MAarHUTHBIM TIOJIEM.

o JIMHMY MHAYKIMYA MarHUTHOTO TOJIS.

o B3sauMmogeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

o Cuna Amnepa.

o JleiictBue cuiibl JIopeHIa Ha MOHBI AIEKTPOJIUTA.

o SIBneHME >IIEKTPOMAarHUTHOW MHIYKLIUH.

e [IlpaBuno Jlenna.

e 3aBHCHMOCTb DJIEKTPOABMUKYIIEN CHUIIBI MHAYKIIMM OT CKOPOCTH U3MEHEHUS
MAarHUTHOTI'O ITOTOKa.

e SIBIIEHME CAMOMHIYKIINH.

YyeHnueckuil SKCIepUMEHT, J1abopaTOpHbIE pabOTHI

. I/I3yquI/Ie MAarauMTHOI'O MOJIA KaTyIIKU C TOKOM.
. I/ICCJ'IG,I[OBaHI/Ie HeﬁCTBHﬂ IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.
° I/ICCHGI[OBaHI/Ie SBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIWH.



Pa3nen 5. KoJsieOanusi 1 BOJIHBI
Tema 1. MexaHu4yecKue U 3JIEKTPOMATHUTHBIE KOJIeOaHUS

Konebarenbnas cucrema. CBoOOAHBIE MeXxaHHUECKUe Koyiebanus. ['apMoHnyeckue KojaeOaHusl.
[Tepuon, vacrora, amrmutyna u ¢dasza kosneOanuid. [IpykMHHBIH MasTHUK. MaTemMaTH4eCKUi
MasiTHUK. YpaBHEHUE rapMOHHUYECKUX Kojebanuil. [IpeBpaiiieHue sHEpruu nNpu rapMOHUYECKUX
KOJIeOaHUsX.

Konebarenbupiii  koHTYp. CBOOOIHBIC JJCKTPOMArHUTHBIE KOJNEOAHHWS B  HJICATHHOM
KOeOaTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYECKUMU U DIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUSI SHEPTrUU B UICATLHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBiaeHue o 3aTyxamoIuX KoneOaHUSX. BbIHyXIeHHbIE MEXaHMYECKHE KOoJleOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tlepemennbiii Tok. CuHycOMIaldbHBIH MEpPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOr0 TOKA.
AMIIIUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. IlpowsBoactBo, mnepenaya u MOTpeOJICHHE DIIEKTPUUYECKOW DHEPTHUU.
DKOJIOTUYECKHE PUCKH TpPU MPOU3BOJCTBE AJeKTpodHepruu. KynbTypa HCHOIB30BaHUS
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM JKU3HHU.

TexHudeckue ycTpoWCTBAa M IIPAKTUYECKOE NPUMEHEHUWE: JIEKTPUYECKH 3BOHOK, I'€HEpaTop
IIEPEMEHHOT0 TOKA, TMHUU MIEKTPOIEpEIayH.

JeMoHCcTpanyuu

e lccnenoBanue napamMeTpoB KojiedaTeabHOU cucTeMbl (MPYKUHHBIN UITU
MaTeMaTHYeCKUI MasTHUK).

o HalGmronenue 3aryxaronmx kojie0aHui.

e HccnenoBaHue CBOICTB BBIHYKIEHHBIX KOJIEOaHHIA.

o HalGnronenue pezonanca.

e (CBOOOJHBIE AIEKTPOMATHUTHBIEC KOTEOaHUSI.

e OcuuiorpamMmsbl (3aBUCHUMOCTH CHJIBI TOKA U HATIPSHKEHUST OT BPEMEHH ) IS
ANEKTPOMATrHUTHBIX KOJICOAHHH.

o Pe3onanc npu nocnenoBaTeabHOM COCTMHEHUH PE3UCTOPa, KaTYIIKH HHIYKTUBHOCTH U
KOHJIEHCATOopA.

e Moenb TUHUHN SIEKTPOIIepEIauH.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOTHI

e HccnenoBaHue 3aBUCUMOCTH MEPHOJIa MANIBIX KoJeOaHUi Tpy3a Ha HUTHU OT JJTUHBI
HUTHU U MaccChl rpysa.

o HccnenoBanue nepeMeHHOr0 TOKa B IIEMHU U3 MOCIIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOPa, KaTyIIKU U PE3UCTOpa.

Tema 2. MexaHu4ecKHe H 3JICKTPOMATHUTHbIC BOJTHbBI

Mexanuueckne BOJIHBI, yciloBUs pacnpocTpaHeHus. [lepumon. CkopocTe pacrnpocTpaHeHHs U
JuinHa BonHBL. [lonepeunsie u npoaoabHbIe BOJTHBL. MHTepepeHns u qudpakius MeXaHHIeCKUuX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.



OJIEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUS M3JIy4Y€HHUs DJJIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHranus BekTopoB E, B, V B anexrpomaruutHoit BoiHe. CBONCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakKeHHE, TpeJoMiieHHe, Tnoyspusanus, audpakuus, wuHTephepenuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371eKTpOMAarHUTHBIX BOJIH. [IpuMeHeHNe 371€KTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHIMIIBI pagnoCBA3U U TeneBuaeHUs. Pagnonokanusi.
DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHUYecKne YCTpOWCTBA M MPAKTHUYECKOE MPHUMEHEHHE: MY3bIKaJIbHBIE HHCTPYMEHTHI,
yIBTPa3BYKOBasl TMAarHOCTUKA B TEXHUKE M MEAWIIMHE, Pajgap, PaIHONPUEMHHK, TEJICBU30D,
anTeHHa, Tenedon, CBU-meyn.

JlemoHcTpanuu

e OO0pa3oBaHue U pacnpoOCTpaHEHUE TOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

o Kouneb6momeecs Teno Kak UCTOYHUK 3BYKa.

o HaOmoneHue oTpakeHUs U MPEIOMIICHUS MEXaHHYECKUX BOJTH.

o Habmonenue unrepdepeHunu u 1udpakium MEXaHUYECKUX BOJH.

e 3BYKOBOI pe30HaHC.

o HabmoneHue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMIUIATYION W YaCTOTOM
KoJIeOaHUH.

e HccnenoBanue CBOMCTB JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, TPEIOMIICHHE,
nonsgpusanus, rudpakuus, HTephepeHIHs.

Tema 3. OnTuka

I'eomerpuueckas ontuka. IIpsMonuHeliHoe pacnpocTpaHeHUE CBETa B OAHOPOIHOU cpene. JIyu
cBeTa. ToUeuHBIM UCTOYHUK CBETA.

OTpa)KeHI/Ie cBeTa. 3aKOHBI OTpaXXCHUs CBETA. HOCTpOGHI/IC I/I306pa)KeHI/II71 B IINIOCKOM 3€pKajic.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOJIOTHBIM TMOKa3aTellb MPEIOMIICHUS.
[TonHOE BHYTpeHHee oTpaskeHue. [IpeaenbHbIil yroi MoJHOTO BHYTPEHHETO OTPaKECHUSI.

Hucnepcus ceeta. CiioxkHbIl cocTaB 6enoro cera. L{ser.

Colwupatomue U paccenBaroniye JuH3bl. ToHKas nuH3a. DOKYCHOE PACCTOSHHE U ONMTHYECKas
cuwia ToHKOW JmH3BL. [locTpoeHue n3o0pakeHUN B COOMpAIOLIUX U PACCEHBAIONIMX JIMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBas ontuka. MuaTepdepenmus ceera. KorepeHTHbIE MCTOYHUKH. Y CIIOBUSI HAOIIOIACHUS
MaKCUMyMOB ¥ MUHMMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. AudpaxiponHas pemerka. Y cIoBue Ha0II0IeHHS TTIaBHBIX MAaKCUMYMOB IIPU
NaJieHU MOHOXPOMATHUECKOI0 CBETa Ha AUPPAKIIUOHHYIO PELIETKY.

Honﬂpmaum{ CBCTaA.

TexHuueckue ycTpoWCTBa W MpaKTHUYECKOE MPUMEHEHHEe: OuKH, Jymna, ¢oToanmnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEILIETKA,
MOJISIPOU .



JeMoHCcTpauuu

o IlpsMonuHeitHOE paclipoCTpaHEHUE, OTPAKEHUE U ITpesioMyIeHue cBeTa. OnTuyeckue
pUOOPHI.

o IlonHoe BHyTpeHHEE oTpaxeHue. Mojienab CBETOBOAA.

e HccnenoBanue cBOMCTB M300pakeHUH B TMH3AX.

e Mopaenu MUKPOCKOIIA, TEIECKONA.

o HaGmonenne untepdepeHIm cBera.

o HalOmronenue nqudpakuum cBera.

o HalGmonenue aucnepcun cBera.

o [IlomyyeHue cnekTpa ¢ HOMOLIBIO PU3MBIL.

o [lomyueHue creKkTpa ¢ MOMOIIBIO TU(PAKITMOHHON PEIICTKH.

o HaOmionenue nomisipyuszanuu cBeTa.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI

o l3MepenHne mokaszaress MpeIOMIICHHS CTEKIIA.
e HccrnenoBanue CBOMCTB H300paKCHUH B JIMH3AX.
o HalGmronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

['panunbl TPUMEHUMOCTH KJaccM4eckol MexaHuku. IlocTynaTel creuuanbHONM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTH CB€Ta B BaKyyme, [PUHLUII
OTHOCHUTEJIFHOCTA DUWHIIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pa3nen 7. KBantoBas puszuka

Tema 1. Dj1eMeHTHI KBAHTOBOH ONITHKH

®ortonsl. Dopmyna [1nanka cBsa3u sHEpTrUU POTOHA C €T0 YACTOTON. DHEPTHsl U UMITYIIbC (DOTOHA.

OtkpeiTe u uccinenoanve goroapdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (oTorddeKTa.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» porordpdekra.

Hasnenue ceera. OnbiTe! [1.H. Jlebenena.
XUMHYECKOe IeHUCTBUE CBETA.

TexHUYECKHE YCTPOUCTBA U MIPAKTUIECKOE PUMEHEHHe: ()OTOAIEMEHT, POTOIaTUHK, COTHEUHAS
OaTapest, CBETOIUOI.

JeMoHcTpauun

e ®oT03(]deKT Ha yCTaHOBKE C IIUHKOBOW MJIACTHHOM.
e lccnenoBanue 3akoHOB BHEMIHETO PoTo3PdexTa.

o Cseromuon.

o Comneynas Oarapes.



Tema 2. CTpoenue atoma

Mopnens aroma Tomcona. OnbiTel Pezepdopaa mo paccestauro o -dactull. [Imanerapuas Mozenb
atoma. [loctymarel bopa. M3nyuenue u norsiomienne (GOTOHOB MPH MEPEXOJE aToMa C OJHOTO
YpOBHS S3HEPTrUH Ha Apyroil. Buasl ciekTpoB. CriekTp ypoBHEH 3HEPryUH aToMa BOJOPO/Ia.

BousiHoBgie cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Jyaiu3M.
CHOHTaHHOE U BBIHYKJIECHHOE U3JIyYEHUE.

TexHuueckue ycTpoicTBa U MPakTUUECKOE MPUMEHEHHE: CIIEKTPAIbHbIN aHAIU3 (CIIEKTPOCKOI),
Ja3ep, KBAaHTOBBIA KOMIIBIOTED.

JemoHcTpanmun

e Mogaenb onbiTa Pesepdopna.

e Omnpenenenue AIMHBI BOJIHBI JIa3epa.

o HaOlmioneHune nuHeH4aThIX CIEKTPOB U3TyYEHUSI.
o Jlazep.

Y4eHUYECKU IKCIIEPUMEHT, 1a00paTOpHbIE pabOThI
o Halmronenue nuHENYaTOroO CriekTpa.
Tema 3. AToMHOe S11pO

DKCHEepUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTpOCHUs sAnapa. OTKphITHE pPaTuOaKTHBHOCTH.
Omnsitel Pesepdopna no onpeneneHuto coctaBa paarnoakTUBHOro u3nydenus. CoiicTBa anbda-,
OeTa-, raMMa-u3NydeHus. Biusinue painoakTHBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpseiTHE IpOTOHA U HeWTpoHa. HykiionHas moaens sapa ['eitsendepra—lBanenko. 3apsin sapa.
MaccoBoe uncno sapa. 3oTomnsr.

Anbda-pacnaa. ONEeKTpOHHBIH M MO3UTPOHHBIM OeTa-pacnan. ['amma-uznmyuyenue. 3akoH
PaaAMOaKTUBHOIO pacmaja.

DHeprus cBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT macchl sipa.
Snepusle peakuuu. [leneHue u CUHTES SIED.

SAnepusiil peakrop. TepmosiaepHblii cunTe3. [Ipo0OaeMbl U MEPCHEKTUBBI SJIEPHON SHEPreTHKH.
DKOJIOTUYECKHUE ACTIEKTHI SIIEPHOU SHEPTeTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
MeTtop1 HaOIIOIEHUS M PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUII.
@dyHIaMeHTalbHbIe B3auMOJIeHCTBUS. EMuHCTBO (pru3nueckoil KapTHHBI MUpA.

TexHU4ecKkne ycTpoMCTBa U IPAKTUIECKOE PUMEHEHHE: TO3UMETpP, Kamepa BuiibcoHa, saepHbIi
peakTop, aToMHast 6oMba.

JeMoHCTpanyu
o (CyeTunk HOHU3UPYIOUIUX YACTHII.

YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOPHBIE PaOOTHI

e HccnenoBanue TPEeKOB YacTUIl (110 TOTOBBIM (oTorpadusim).



Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3NKH

Oransl pa3BUTUA acTpoHOMUU. [IpHKiagHOe 1 MUPOBO33pPEHUYECKOE 3HAUCHHE ACTPOHOMMHU.
Bun 3Be3groro Heba. Co3Be3ausi, SpKre 3BE3/Ibl, INIAHETHI, MX BUIMUMOE JIBHKCHUE.
CounHeyHas cucrema.

COJ'IHI.[C. ConHeuyHast aKTUBHOCTH. McTOUHUK OQHCPIun COJ'IHHa n 3BE31. 3B63,Z[I>I, X OCHOBHBIC
XapaKTEPHUCTHUKU. III/IanaMMa ((CHeKTpaHBHBIﬁ Kj1aCC — CBCTHMOCTH». 3BC3I[I>I TJIaBHOM
IIOCJICA0BATCIIBHOCTH. 3aBHCHUMOCTD «macca - CBECTHUMOCTBH» JJIA 3BC3 /] IJIaBHOM
IIOCJICA0BATCIIBHOCTHU. BHYTpeHHee CTPOCHUE 3BEC31. COBpeMCHHBIC NpeaAcCTaBJICHUA O
MMPOUCXOKACHUU U 53BOJIIOLIUA COJIHLIa " 3BC3/. OTalbl )XU3HU 3BC31.

Mnrneunsiii [lyte — nama 'anaktuka. [lonoxxenue u nBmwxkenue Connna B [Mamaktuke. Tumb
ranakTuk. Paguoranaktuku u kBazapbl. UepHble AbIPHI B sApax TaJIaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa60ma. Paz6eranue ranaktuk. Teopust bosibiioro
B3pbIBA. PEIMKTOBOE M3IIydeHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepemiennsie mpo6iieMbl aCTPOHOMUH.
VYuennueckue HaOIOICHUS

Ha6JHOIleHI/I$I HCBOOPYXCHHBIM TI'JIa30M C HCIIOJIb30BAHHMEM KOMIIBIOTCPHBIX HpI/IJIO)KeHI/Iﬁ JJIA
OMPCACIICHUA I10JIOKCHUSA HeOeCHBIX O0OBEKTOB Ha KOHKPCTHYIO JaTy: OCHOBHBLIC CO3BC3OUA
CeBepHoro noJjrymapusa u ApKue 3BC3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [TyTu.
O0o0maroniee NOBTOpPeHUE

Ponb ¢u3uku U acTpOHOMUU B SKOHOMMYECKOM, TEXHOJIOIMYECKOM, COLMaIbHOW M ATHYECKON
cdepax AesTeNTbHOCTH YeIOBeKa, POJib U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4HOM
KapTUHE MHpa, pojib (U3NYECKOM Teopuu B (POPMHUPOBAHUHU MPEACTABICHUN O (U3MUECKOM
KapTHUHE MHpa, MECTO (PU3MUECKON KapTHUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJICTABICHUN O TIPUPOJE.

MexnpeamMeTHblie CBSI3U

Nzyuenune kypca ¢uzmku 6a30Boro ypoBHs B 11-M Ki1acce OCYIIECTBIISIETCS C Yy4E€TOM
COJIepKaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIe TOHATHUS, CBSA3aHHBIE C W3YYEHHUEM METOJOB HAyYHOI'O ITO3HAHHUS:
ABJIEHUE, Hay4YHbIH (hakT, rumores3a, (Qu3Mveckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOAECHUE,
DKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MaremMaTHKa: pelieHHe CUCTEMbl YpaBHEHMH, TPUTOHOMETpHUYECKHe (YHKIHU: CHUHYC,
KOCHHYC, TAHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HUX
IOPOCKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JEMEHTApHBIX (DYyHKIIHIA,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONpeIeIeHNe TUIOIaAN TUIOCKUX GUTyp U 0ObeMa Tell.

Buonorusi: snexTpuveckue SBICHUS B XUBOW MpHUpPOJE, KojeOaTelbHbIC IBUKECHUS B
JKUBOU IPUPOJE, ONTUYECKHUE SBICHUS B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HaA >KUBbBIC
OpraHU3MBlI.



XuMUS: CTPOEHHWE aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tel,
MeXaHU3MbI 00Pa30BaHUs KPUCTAJUIMYECKON PEIIeTKH, CIIEKTPAIbHBIN aHAIN3.

I'eorpadus: MarHUTHBIC MONFOCA 3€MIIM, 3aJI€KH MarHUTHBIX pyA, (poTocheMKa 3eMHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3EMIICTPSACECHUN.

TexHonorus: JIMHUU 3JIEKTpOIIepeladu, TeHEpaTop IIEPEMEHHOIO TOKa,
AIIEKTPOABHUraTeNb, MHIYKIIMOHHAS TIeUb, pajap, paJuolpueMHUK, TEIEBU30p, aHTCHHA, TeNIe(OH,
CBUY-nieub, IpOEKIIMOHHBIH arnapaT, BOJIOKOHHAs ONITHKA, COJTHEYHAas OaTapes.



TemaTnuyeckoe MJIAHUPOBAHME

10-it k1acc
N Haunmenoanu | KonudecrBo yacos
]
n/ € pa3/iesioB u JiiekTpoHHbIe (U poBbIE)
I TeM Bcer | KontpoJasnsl | [IpakTnuyecku | 00pa3oBaTe/bHbIE pecypehl
NMPOrpamMMbl 0 e padoThbI e padoTsI

Paznen 1.PU3UKA U METOAbI HAYYHOTI'O IIO3HAHUA

dusuka u bubnunorexa PI'NC «Mos
11 METO/IbI 5 nIkoJja» — lesson.academy-
" | mayunoro content.myschool.edu.ru/03/
[MO3HaHHS 10
Hroro no pa3aeny 2

Pazgen 2. MEXAHUKA

Poccuiickas 35ekTpoHHas
2.1 |Kunematuka 5 IIKOJIa —
resh.edu.ru/subject/28/10/
2.2 | Jlunamuka 7 <.>
3aKoHBI
2.3 | coxpaHEHUS B 6 1 1 <>
MEXaHUKe
Hroro no pasaeny 18

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMUNKA

3.1

OCHOBBI
MOJIEKYJIIPHO-
KHMHETUYECKOM
TEOPUH

3.2

OCHOBBI
TEPMOIMHAMUK
%1

10

3.3

ArperaTHble
COCTOSIHUSI




BEILIECTBA.
da3zoBrIe
MEPEXObI

Utoro no pazaeny

24

Paznen 4.9JIEKTPOINHAMHUKA

DNeKTpOCTaTUK
a

4.1

10

ITocTossHHBIN

BIEKTPUYECKUI
4.2 | Tox. Tokn B
Pa3IMYHBIX

cpenax

12

Hroro no pasaciy

22

IToBTOpEeHne

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

11-i kaace

Ne [ HaumenoBanue
n/ |pa3aesoB u Tem
n | mporpamMmbl

KoaunuecTBo 4acos

Bcer
0

KoHTpo/bHBI
e padoTsI

IIpakTHyeck
ue padoThl

JJieKTpoHHbIE (HH(pPOBBIE)
o0pa3oBaTe/bHbIE pecypcChl

Paznea 1.2JIEKTPOINHAMHUKA

MaruurtHoe 1oJe.
1.1 | DnexTpoMarHuTH

ast MHTYKIUS

11

Bbubmunorexa PI'NC «Most
mKoaa» — lesson.academy-
content.myschool.edu.ru/03/
11

Uroro no pazneny

11

Paznen 2. KOJIEBAHUA 1 BOJIHBI




Mexanuueckue u
2.1 | 3JIEKTPOMarHuTH 9
BIC KOJICOAHUS

Poccuiickast anexkTpoHHas
HIKOJIa —
resh.edu.ru/subject/28/11/

Mexanuueckue u

2.2 | 2IEKTPOMarHuTH 5 1 <..>
bI€ BOJIHBI

2.3 | OnTuka 10 <>

Hroro no pasaeny 24

Pasnea 3.0CHOBBI CIIELIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

OCHOBBI
3,1 | CHeHHaTIbHOM 4 1 <>
TEOpPUH
OTHOCUTEIHLHOCTH
Nroro no pazneny 4
Paznea 4. KBAHTOBAS ®U3UKA
IIEMEHTHI
4.1 | KBaHTOBOI1 6 <>
ONTHKHU
4.2 | CtpoeHue atoma 4 <>
4.3 | ATomMHOE 1pO 5 <..>
Hroro no pasaeny 15

Paszpen 5.9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

DJIEeMEHTHI

5.1 | actpoHOMUH U 7 1 <.>
acTpopU3UKHI

Wroro no pazneny 7

Pa3znen 6.0bOBILIAIOIIEE IOBTOPEHUE

6.1 | OOoOuwatoee 4 <>

IIOBTOPEHHE




Hroro no pazneny 4
IToBTOpEeHue 3
OBILEE

KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME
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