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INOACHUTEJIBHAS 3AIIMCKA

Pabouass mporpamma yueOHoro mnpeamera «®usnka. YrmyOnéHHbI ypoBeHb» (IIpeaMeTHas
obnacte «EcTecTBeHHO-Hay4yHas1) HA ypOBHE CpEeIHEro OOIIero oOpa3oBaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOEHUS MPOrpaMMbl CPEHEr0 00IIero 0Opa3oBaHus sl 00YJaIOLIHXCS
10-11-x xmaccoB MBOY Kpacnoapmeiickoir COLLl B cCOOTBETCTBUH CO CIEAYIOIMIMMHA HOPMATHBHBIMH
JIOKyMEHTaMHU:

- OepepanpHbIM 3ak0HOM OT 29.12.2012 Ne 273-03 «OO6 obOpa3oBanmu B Poccwuiickoit
denepanuny;

- @enepanbHbIM 3aKOHOM OT 24.09.2022 No 371-03 «O BHeceHnHn M3MeHeHUH B DenepalibHbIN
3akoH "OO0 oOpaszoBanum B Poccuiickoit ®enepanun" u crareto 1 DepepanpHoro 3akona "OO
00s13aTeNbHBIX TpeOoBaHuAX B Poccuiickoit deneparumy;

- ®I'OC COO (Ilpukaz Munoopuayku Poccum ot 17 mas 2012 . Ne 413 «OO6 yTBepx)aeHUU
(benepasbHOrO0 TOCYIapCTBEHHOTO O00pa30BaTeIbHOTO CTAaHAApTa CPEIHEro OOIIero 00pa3oBaHUS»
(3apeructpuponan 07. 06. 2012 . N 24480);

- ®I'OC COO (12.08.2022 Ne 732 «O BHeceHHMU U3MEHEHUH B (eepalibHbIN rocy1apCcTBEHHBIH
o0pa3oBaTeNbHBIA CTaHIAPT CPEAHEro oOuiero oOpa3oBaHUA», C YYETOM H3MEHEHUH, BHECEHHBIX
mpukazom 19.03.2024 Ne 171;

- CcaHuTapHoO-’3MuAeMHoNorndeckumMu TpedoBanusMu CII 2.4.3648-20 U TUTHEHHUYECKUMHU
HopMmatuBamMu u TpeboBanusimu CanlluH 1.2.3685-21.

- ®enepanbHOit paboueii mporpammoit COO no npeamery «®Puznka. YriayOonEHHbIN ypoBEeHb)»

- OcHoBHOHM 00pa3oBaTeNbHON TMpOrpaMMol cpeaHero obmero obpaszoBanus MBOY
Kpacnoapmeiickoit COLL;

- YueOHBIM IUIaHOM cpeaHero oduiero odopazoBanust MbOY Kpacnoapmeiickoit COILL;

- Ilonoxenuem o pabouux mporpaMmax, y4eOHBIX Kypcax (B TOM 4YHCIE BHEYpOUHOU
JesTenbHOCTH), yueOHbIx Moayneit MBOY Kpacnoapwmeiickoit COIL,

- Paboueit nporpammoii Bociutanust MBOY Kpacuoapmeiickoit COLLL,

- Ilpuka3z MunmnpocBenienuss Poccun ot 21 centsiOpst 2022 . N 858 "OO yTBepkIeHUH
(benepanbHOro mnepeyHs y4eOHMKOB, JOMYLIEHHBIX K MCIIOJIb30BaHHUIO NPH pealu3aldil HMEIOIIHNX
rOCYIapCTBEHHYIO aKKpEAUTAlMI0 00pa3oBaTeIbHBIX IPOrpaMM HAa4YaJbHOTO OOIIET0, OCHOBHOIO
oOmiero, cpegHero oOmero oOpa30BaHHUs OpPraHMU3ALUSAMH, OCYILECTBISIOUIMMU 0O0Pa30BaTEIbHYIO
JIeATEIIbHOCTh U YCTAHOBIICHUS MPEEIHHOTO CPOKA UCTIOIb30BAHUS UCKITIOYCHHBIX YYEOHUKOB"

- Ilpukaz MunnpocBemenuss Poccun ot 21.02.2024 No 119 «O BHeceHMH HU3MEHEHHH B
npuwioxkerust Ne 1 u Ne 2 x npukasy MunucrtepctBa npoceuienust Poccuiickoit @enepanun ot 21
ceHtsaops 2022 . No 858».

Pabouast mporpamma yde6Horo npenmMera «®@usnka. YriyOn€HHbIH YpOBEHbY A 00Yy4aOLINXCS
Ha yYpPOBHE CpelHero ooOumero o0pa3oBaHHMA OPUEHTHUPOBAHA Ha  LEJIEBBIE IPUOPHUTETHI,
chopmynupoBaHHbie B paboueii mporpamme Bocriutanusg MbOY Kpacnoapwmeiickoii COLLLL

OBIIAS XAPAKTEPUCTUKA YYEBHOT' O ITIPEJIMETA «®U3UKA. YIJIOYBJEHHBIN
YPOBEHDb»

[IporpamMmMa no ¢Qu3uke Ha ypoBHE cpeAHero odiiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE
NOJOXKEHUH W TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0O0pa30BaTEIbHOW IPOTPaMMBI,
npencrasineHHbx B PI'OC COO, a takxke ¢ yuéToMm ¢eaepanbHON paboyeil mporpaMMbl BOCITUTAHUS U
Konnenumu mnpenomaBanus ydeOHoro mpenmera «@Pusmka. YTayOJNeHHBIH  ypOBEHB» B



oOpa3oBarenbHbIX  opranuzanusx  Poccuiickoit ~ denepanuu, — peaqu3yloUMX  OCHOBHBIE
00pa3oBaTesIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usuke onpenenser o0sA3aTeNbHOE MPEAMETHOE COJEpKaHUe, YCTaHABINBAET
PEKOMEHAYeMYIO TOCJIEI0BATEIbHOCTh M3YUEHHUs] TeM U Pa3/ieloB y4eOHOro mpeameTra ¢ y4éTom
MEXIIPEIMETHBIX ¥ BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHMKH Y4eOHOro TMpoIrecca, BO3PACTHBIX
ocobeHHocTell oOyuaromuxcs. [Iporpamma no ¢usnke AaéT mpencTaBleHHE O LENAX, COJIEPKaHHH,
oOmiel crparerud OOydYeHHs, BOCHUTAHMS W Pa3BUTHs, OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeamera «DPu3uKay Ha yriayOoJI€HHOM ypOBHE.

W3yuenne kypca ¢u3uku yriiyOJEHHOTO ypOBHS  IO3BOJISIET  peajM30BaTh  3aJauyu
npodecCHOHANPHON OpUEHTALlMM, HAINpPaBJICHO HA CO3JAaHUE YCIOBHHM U1l TPOSIBIEHUS CBOMX
MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH KaX/IbIM 00YyYarolIMMcs, KOTOpble HEOOXOIUMBI JJIs
NPOJOIDKEHU 00pa3oBaHMs B OpraHU3alMiaX HpodecCHOHATBLHOIO 00pa30BaHUS MO Pa3IUYHBIM
(U3NKO-TEXHUIECKUM M HHKECHEPHBIM CIIEIUATEHOCTSIM.

B nporpamme no ¢usuke onpeaensoTcs IUIAHUPYEMbIE Pe3yJIbTaThl OCBOEGHUS Kypca (pU3UKH
Ha YpOBHE CpelHero oOmero oOpa3oBaHMs: JIMYHOCTHBIC, METalpeAMETHbIC, IpeIMEeTHbIe (Ha
yriyonéHHOM ypoBHE). HaydHO-MeTOOJOoTHYecKOd OCHOBOM Juisi pa3paboTku TpeOoBaHMA K
JIMYHOCTHBIM, METAIIPEMETHBIM U IIPEIMETHBIM pe3yibTaTaM 00y4aromuXcs, OCBOMBILUX IIPOrpaMmMy
1o ¢u3MKe Ha YpOBHE CPEAHEro 00Iero o0pa3oBaHus Ha yriiyOJEHHOM YpOBHE, SIBIISIETCSI CUCTEMHO-
NeSITETHOCTHBIHN TTOIXO/.

[Iporpamma no ¢pu3MKe BKIIOYAET:

TUTAHUPYEMBIE Pe3yIbTaThl OCBOCHHS Kypca (U3UKU Ha YriyOJIEHHOM YpOBHE, B TOM YHCIE
IPEIMETHBIE PE3YJIbTAThl 110 I01aM 00 yUEeHHUS;

cozepxkanue yueOHoro npeamera «Pu3nKa mo rogam o0ydeHuUs.

[Iporpamma 1o ¢pu3uKe UMEET MPUMEPHBIA XapaKTep U MOKET OBITh HCIIOIB30BaHA YUUTEIISIMA
(bU3UKHU 1715 COCTABICHUS CBOMX pab0o4UX IPOrpamMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATHUBY yYUTEJCH M MPEJOCTaBISCT
BO3MOYKHOCTH JUISI pealu3allii Pa3IMYHbIX METOAMYECKUX MOJXOJ0B K MpenojaBaHui0 (PU3MKH Ha
yri1yOJa€HHOM YPOBHE IPH YCIOBUU COXPAaHEHUs 00s13aTeIbHON YacTH COJepKaHUs Kypca.

®du3nka Kak Hayka O Haubojee OOLIMX 3aKOHAX MPUPOABI, BHICTyNas B KadecTBE y4eOHOTro
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHMH 00 OKpYXKaloLleM MHpe.
[IkonbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIOIIUN ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX NMPEAMETOB,
MOCKOJIBKY (DU3MYECKHe 3aKOHBI JIeKaT B OCHOBE TNPOIECCOB W SBICHHNA, M3y4aeMbIX XHMUEH,
Ouosioruelt, Qusnueckoil reorpadgueil u actpoHomuen. lMcmonb3oBaHME M AaKTUBHOE NPHUMEHEHHUE
(bu3nUeCcKUX 3HAHUH OIpEeNniIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHI B cdepe
DHEPIreTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TIIOJIY4EHHS HOBBIX MAaTEpUATOB C 3aJlaHHBIMHU
cBoiicTBamMu. M3ydyeHne (uU3MKM BHOCUT OCHOBHOHM BKJIaa B (DOPMHUPOBAHHME €CTECTBEHHO-HAYyYHOU
KapTUHBI MUpa 00ydJaromerocs, B GopMupoBaHue YMEHUN MPUMEHATh HAYYHbBIH METOJ MO3HAHUS IpU
BBIMIOJTHEHUH UMU yYEOHBIX UCCIIe0BaHUM.

B ocHOBY kypca (u3uku Ha ypoBHE cpelHero oouiero oOpa3oBaHUS IOJIOKEH P UACH,
KOTOpPbIE MOKHO PacCMaTpPUBATh KaK MPUHIIUIIBI €T0 IIOCTPOCHUSI.

Hoea yenocmnocmu. B COOTBETCTBUM € HEHl Kypc SBISETCS JIOTMYECKU 3aBEPLIEHHBIM, OH
COJICP)KUT MaTepHaj U3 BCEX pa3/leioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOH, Tak M
COBPEMEHHOH (PU3UKH.

Hoesa zenepanuzayuu. B cOOTBETCTBUHM C HEW MaTepuan Kypca (GU3UKH OOBEIMHEH BOKPYT
¢usnueckux teopuil. Begymmm B Kypce siBisiercss (OpMHUpPOBaHME NPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MAaTE€PHH, BEIIECTBE U TIOJIE.



Hoea cymanumapusayuu. EE peanuszanus INpEeANONaracT HCIOIb30BaHUE T'yMaHHUTapHOIO
NoTeHIMaNa (PU3NIECKON HAYKH, OCMBICJICHHE CBS3HM Pa3BUTH (U3UKK C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKMMHU, HDABCTBEHHBIMHU M 9KOJIOTUYECKUMU NPOOIeMaMHu.

Hoea npuxnaonoi nanpaenennocmu. Kypc Qusnku yriayOon€HHOrO ypOBHS Ipelrojiaraet
3HAKOMCTBO C IIMPOKHUM KPYroM TEXHMYECKHUX M T€XHOJIOTMYECKHUX MPUIIOKEHUIN U3YyYEHHBIX TEOpU
u 3akoHOB. Ilpm sTOM paccmarpuBaroTCs Ha YpPOBHE OOIIMX NPEACTABICHUH U COBPEMEHHbIE
TEXHUUYECKHUE YCTPONCTBA, U TEXHOJIOTUH.

Hoea 3konozuzayuu peanusyercss TOCPEIACTBOM BBEACHMS JJIEMEHTOB COJIEP)KAHUA,
HNOCBALIEHHBIX 9KOJIOTHYECKUM MPOo0JIeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTUEM TEXHUKHU
U TEXHOJOTMH, a Takke OOCYyKIeHHs TMpoOJieM paldOHAIBHOTO NPUPOAONOIB30BAHUS U
HKOJIOTHYECKOM O€30MacHOCTH.

OcBoeHue coaepkaHusi MPOrpaMMbl MO (U3MKE JOKHO OBITh MOCTPOCHO Ha MPUHIIMIIAX
CHUCTEMHO-/IESITEIbHOCTHOTO Toaxoaa. Jis ¢u3uku peanuzanus 3THUX NPUHIMIOB Oa3upyeTcsl Ha
UCTOJIb30BAaHUHU CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK MOCTOSIHHO JEHCTBYIOLIETO (PaKTOpa yueOHOro
nporecca. [l yrmyOn€HHOro ypOBHS — 3TO CHCTEMa CaMOCTOATENBHOTO YYEHHYECKOTO
HKCIIEPUMEHTA, BKJIIOYAIOIIEro (PpOHTATIbHBIE YUEHUYECKHE OIBITHI IIPU U3YUYEHUU HOBOTO MaTepuaa,
nabopaTopHble paboThl U paboThl mMpakTUKyMa. [Ipm 3TOM BO3MOXHBI JBa crocoba peanu3anuu
¢u3nueckoro npakTukyma. B mepBom ciryuae mpakTUKyM mpoBoauTcs n6o B koHue 10 u 11 kmaccos,
aubO0 TMocie MepBOro M BTOPOrO MOJYTOAMM B Ka)XJIOM M3 3THUX KiaccoB. BTopoil cmocod — 310
MHTErpanus paboT MpakTHUKyMa B CHUCTEMY JIaOOPaTOPHBIX paboT, KOTOPbIE MPOBOJATCS B IMpolecce
u3ydeHust paszgena (temsl). [Ipm 3ToM moj paboTamMu TpakTUKyMa TOHHMMAETCS CaMOCTOSTEIHHOE
UCCIIEIOBAaHNE, KOTOpPO€ MPOBOJUTCS 10 PYKOBOACTBY CBEPHYTOro, 0000mEHHOTO BUAa 0e3
MOLIArOBON MHCTPYKIUH.

B mporpamme mo ¢usmke cuctemMa yYEHHMYECKOTO IKCIEPUMEHTa, JTabOpaTOpPHBIX PaboT
IPaKTUKyMa IpeJICTaBlIeHa €IWHBIM IepeyHeM. BpIOOp TeMaTHKU A 3TUX BHJOB YYEHHYECKHX
NPAaKTUYECKUX pabOT OCYIIECTBIAETCS YYaCTHHKaMH 00pa3oBaTENBHOrO Ipollecca HUCXOIs U3
OCOOEHHOCTEH MOYpOYHOro IIJIAaHUPOBAaHUS M  OCHalleHuss KabuHera ¢usuku. Ilpu sTOM
oOecrnieunBaeTcs OBJIAIEHNE O0YYAIOUIMMHUCS YMEHUSMU POBOJUTD MIPSIMbIE U KOCBEHHbIE H3MEPEHNH,
UCCIICIOBAaHHUSI 3aBHCUMOCTEH (DU3NYECKMX BEIMYMH U TIOCTAHOBKY OIBITOB IO IPOBEPKE
IPEUI0KEHHBIX THIIOTES.

Bosbiioe BHUMaHUE yenseTcsl peLIeHUI0 PacyETHBIX M KaueCTBEHHbIX 3ajad. Ilpu stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJa4Yy C SBHO 3a/laHHOM M HESIBHO 3aJjaHHOM (PU3NYEeCKOM
MO/IENbIO, TIO3BOJISIIOIME MPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOI0 pasjena
Kypca, Tak U HHTETPUPYS NPUMEHEHHME 3HAHUM M3 pa3HBIX pasfesioB. [ KayecTBEHHBIX 3aaady
MIPUOPUTETOM SIBJISIOTCS 33/1aHUs HA OOBSICHEHHE/TIpEACKa3aHue MPOTeKaHUsI PU3NUECKUX SBICHUHN U
IPOLIECCOB B OKpY)KaroLel »ku3HH, TpeOyroue BblOOpa (U3MYECKON Monaenu s CHUTyaluu
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuM ¢ TpeboBanusimu OI'OC COO k MarepuaibHO-TEXHUYECKOMY 00€CTICUSHHUIO
yueOHOro mpouecca Kypc Gpu3nku yriayOonE€HHOTO YpOBHS Ha YpOBHE CpeJHEro olIiero oOpa3zoBaHUs
JOJDKEH M3y4aTbCs B YCIOBUSAX MpPEIMETHOTO KaOwHeta. B kaOmHere (M3MKKM JOKHO OBITH
HE00X0AUMOe J1abopaToOpHOE 00OPYHOBaHHUE JJIs BBHINOJIHEHUS YKa3aHHBIX B IIporpamme Mo (pu3uke
YUEHHUYECKUX OIBITOB, J1A0OPAaTOPHBIX PadOT MW padOT MPAaKTHKyMa, a TakKkKe IEMOHCTPAIMOHHOE
obopyioBaHueE.

JleMOHCTpallMOHHOE ~ 00OpyaoOBaHHE  (OPMHpPYETCS B  COOTBETCTBUM C  IPHUHLUIIOM
MUHHMMAJIBHOHN 10CTaTOYHOCTH U 00€CIeUnBaeT MOCTAHOBKY MEPEUUCICHHBIX B IIpOrpaMMe 1o pu3nKe



KJIIOUEBBIX JIEMOHCTPALMH JUIsI UCCIIEAOBaHHUS M3y4aeMbIX SIBJICHUN M MPOIECCOB, IMIMPHUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHEHUI.

JlabopatopHoe 0060OpyIdOBaHME AJII YYCHHUECKHX MpaKTUYecKux paboT (opmupyercs B BUEC
TEMaTUYECKHX KOMIUIEKTOB U 00ECIeYnBaETCs B pacu€Te OJTHOTO KOMILJICKTA Ha JABYX O00YYaroIIUXCs.
Temarndyeckne KOMIUIEKTHI J1a0OpaTOPHOTO O00OpYIOBaHMS JOJDKHBI OBITh TIOCTPOCHBI Ha
KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJOrOBBIX W HUGPOBBIX MPHUOOPOB, a TaKkKe KOMIbIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX TAOOPATOpHi.

OCHOBHBIMU LENISIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIOTCS:

(dbopMUpOBaHHE WHTEpeca U CTPEMJICHHS OOydYalolUXCsi K Hay4HOMY H3YYEHHMIO MPUPOIBI,
pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

pa3BUTHE  TPEACTaBICHUH O  HAYYHOM  METOJe TMO3HaHusi U  (popMupoBaHHe
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY)KAIOLUM SIBJICHHSIM;

(dhopMHpOBaHNE HAYIHOTO MUPOBO33PEHHS KaK pe3yabTaTa U3ydeHHsI OCHOB CTPOCHHUSI MaTCPUH
1 GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHHe yMEHUN OOBSICHITH SBICHHUS C HCIONB30BaHHUEM (U3MUYECKUX 3HAHUU H
HAyYHBIX JIOKA3aTEIbCTB;

(dhopMupoBaHHEe TPeACTaBICHUN O ponu (GU3UKU A7 Pa3BUTHS APYrHUX €CTECTBEHHBIX HAYK,
TEXHHUKH 1 TEXHOJIOTHIi;

pa3BUTHE MPEACTABICHUN 0 BOBMOXKHBIX chepax Oynymield npopecCuoHaIbHON 1eATeIbHOCTH,
CBSI3aHHBIX C (PU3MKOI, MOJATOTOBKA K AabHEHUIIIEMY 00YUYE€HHUIO B 3TOM HAIpPaBJICHUU.

JlocTrxeHue 3Tux Leell 00eceunBaeTcsl pelieHueM CIEAYIONUX 3a1a4 B IPOLIECCe U3YUEHUs
Kypca (QU3UKU Ha YPOBHE CPEJIHEro o01iero oopa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKITIOYAss MEXaHHUKY, MOJICKYJSIPHYIO (DH3HKY, AJIEKTPOAMHAMHUKY, KBAHTOBYIO (PH3HKY W DIIEMEHTHI
acTpou3uKHy;

(dbopMupoBaHHEe YMEHUN TPHUMEHSTh TEOPETHUYECKHE 3HAHUS Ui OOBSICHEHHUS (PUINIESCKUX
SIBIICHUI B TIPUPOJIC U ISl IPUHATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW KHU3HH;

OCBOEHHE CHOCOOOB pEIICHUS Pa3IWYHBIX 3aJlad C SBHO 3afaHHOW (U3UYECKOM MOJEINbIO,
3a7a4, MOJPa3yMEBAIOIINX CaMOCTOSITEIbHOE CO3/aHNe (PU3MUECKOM MOJEIH, aJIEeKBaTHOH YCIOBUSIM
3aJla4yM, B TOM YHCIIE 3a]1a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHHe (U3NYECKUX OCHOB U TPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTUIECKHX MPOIECCOB, UX BIUSHU Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IUJIAHUPOBAaHUS M TPOBENEHUs (U3UUYECKUX
HKCHEPUMEHTOB, aHalIM3a M UHTEpOpeTalud HWHPOPMALMH, ONpEIeNIeHUs] JTOCTOBEPHOCTH
MOJIyYEHHOTO PEe3yJIbTaTa;

CO37aHME YCIOBHM Ui pPa3BUTUS YMEHHMH MPOEKTHO-HCCIEI0BATENbCKON, TBOPUYECKOM
NeSTENbHOCTH;

pa3BuTHE HHTEpeca K cepaM mpodecCHOHATBHOM eATEIbHOCTH, CBI3aHHOU ¢ (PU3UKOM.

MECTO YYEBHOI'O IIPEJMETA «®PU3UKA.YTJYBJIEHHBIA YPOBEHb» B YYEBHOM
IIJTAHE

Pabouas mporpamma yueOHOro mpenmera «@Pusmka. YTIIyOJICHHBI YpPOBEHB» Ha YpPOBHE
cpenHero ooOmero o0pa3oBaHMsS BbIOMpAaeTCs O0YYarOIMMUCS, IUIAHUPYIOIIMMU MPOAOIDKEHHE
00pa3oBaHusl MO CHENHATBHOCTAM (U3MKO-TeXHUUecKkoro mnpodwmisd. [Iporpamma B 10-11 kimaccax
paccuutana Ha 340 y4eOHBIX wacoB. Y4ueOHBIN IIaH Ha uW3ydeHue ¢u3ukud B 10 Kimacce OTBOIUT 5



yueOHBIX 4acoB B HeJemo, Bcero 170 yacos npu 34 yueOHbIX HeaensX, B 11 kimacce OTBOIUT 5 yueOHBIX
gacoB B Hezelnto, Bcero 170 gacoB mpu 34 ydeOHBIX HEIENSAX 3a CYET 00S3aTeIbHON YacTH Y4eOHOTO
IUIaHA CPEIHEro 00Iero 0opa3oBaHuUs.

[lpeanaraemelii B mporpamme o (U3MKE IMEpeyeHb J1a0OpPaTOPHBIX M MPAKTHUECKUX pPadoT
ABIIETCS PEKOMEHJOBAHHBIM, YUUTENb JIelaeT BbIOOp MpPOBEAECHUS J1abOpaTOPHBIX pabOT U OMBITOB C
y4€TOM MHIUBUIYAJIBHBIX OCOOEHHOCTEN 00yJaroIuXCs.

Jnist peanu3aliy mporpaMmbl UCTIONB3YI0TCs yueOHuKH, yueOHble tocobus u YMK s yuurens
1 00ydJaroIIMXCs .
10 kacc:
Jist yuureos:
- Yuebnuk pusuka. Yrayonéunsiii yposenb. 10 kinacc. KacwstHoB B. A. «Ipoda» 2023 r.
- YuebHoe nocobue: ¢pusuka 10 6a3oBbrit ypoens / I. S. Msakumes, b. b. byxosues, H. H. Corckwuii;
nop pen. H. A. TlapdenTtreBoii

st odyuyaromuxes:

- YueOnuk pusuka. Yrioyonéuusnii ypoens. 10 knacc. KacbstHoB B. A. «JIpoda» 2023 r.

- YuebHoe nocobue: ¢pusnka 10 6azopsiii yposens / I'. S. Mskumes, b. b. byxosues, H. H. Corckwuii;
nop pea. H. A. TlapdenTtreBoii

11 xaace:

Jst yuureos:

- YueOnuk dusuka. YrioyonéHunsnii yposens. 11 kmace. Kacesaos B. A. «/Ipoda» 2024 r.

- YyeOHoe mocobue: ¢pusuka 11 6azoBbiii yposens / I'. SI. Msakumes, b. b. byxosnes, H. H. Corckwii;
non pea. H. A. TlapdenTtreBoit

Jst o0yuyarommuxes:

- YueOnuk usuka. Yrmyonéuusiii ypoenb. 11 kiacc. Kacesnos B. A. «Jlpoda» 2024 1.

- YueOHoe mocobwue: ¢pusnka 11 6a3oBbiii ypoBens / I. SI. Msakumies, b. b. byxosues, H. H. Cotckuii;
nox pen. H. A. TlapdentreBoit

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHUAJINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOEHUsS YyueOHOoro mnpenmera «®Pusuka» IODKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIMXCsl PYKOBOACTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEH
NO3ULMEH JIMYHOCTH, CHUCTEMOH LIEHHOCTHBIX OpPHEHTAlMi, MO3UTUBHBIX BHYTPEHHHMX YOexIeHUil,
COOTBETCTBYIOLMX TPAAULMOHHBIM IIEHHOCTSM POCCHHCKOro OOIIECTBA, PACIIMPEHHE >KU3HEHHOI'O
OMbITa U OMbITa JEATEIBHOCTH B IPOILECCE peali3allid OCHOBHBIX HAINpaBICHUNA BOCHUTATENBHOU
JeATENBHOCTH, B TOM YUCIIE B YACTH:
rPa’kIaHCKOr0 BOCIIUTAHHUSA:

. C(OPMUPOBAHHOCTh TPAKAAHCKON MO3UIMH OOYYArOIIETOCs Kak aKTHBHOT'O W OTBETCTBEHHOTO
YJIeHa POCCUICKOro 00IIecTBa;
L] NPUHATHEC TPAOAUIIUOHHBIX O6III€‘-ICJ'IOB€‘-I€CKI/IX FYMAHUCTHYCCKUX HU  ACMOKPATUYCCKHX

IIEHHOCTEH;



. TOTOBHOCTh BECTH COBMECTHYIO JESTEIILHOCTh B HMHTEpPEcax TpaKIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIICHUU B 00pa30BaTEILHOM OpPraHU3aIlnu;

. YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMA MHCTUTYTAMU B COOTBETCTBUM C UX (QYHKLUUSAMHU U
Ha3HA4YCHUEM;

. TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU EATEIIBHOCTH.

RAmMpuUOMuU4ecKo20 60CHUMAHUA:

. c(OPMHPOBAHHOCTh POCCUICKOM Ipa)KTaHCKOW UICHTHYHOCTH, MATPUOTU3MA;

. LIEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHUNCKUX YYEHBIX B

obsactu PU3MKKM M TEXHUKE.
0YX08HO-HPAGCHBEHHO20 60CRUMAHUA:

. c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO NIOBEJCHHUS;

. CHOCOOHOCTh OLEHMBATh CUTYaLMI0 U NPUHUMATh OCO3HAHHBIE DPELICHMs, OPUEHTHPYSACh Ha
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YYEHOTO;

. OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYILEro.

ICMeEeMu4ecKko20 60CRUMAHUA:

. JCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUYas 3CTETHKY HAYYHOIO TBOPYECTBA, IPHUCYLIETO

(bU3UIECKOI HayKe.

mpyo0o06020 ocnumanus:

. WHTEPEC K Pa3iudHbIM chepaM MpodeCCHOHATBHON JeATEITPHOCTH, B TOM YHCJIE CBS3aHHBIM C
(bu3MKON M TEXHUKOHN, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp OymyIiei mpodeccun u peaan3oBbIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;

. TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpa3oBaHHUIO B oOyacth (PU3MKK Ha
MPOTSKEHUH BCEH KHU3HU.

IKOJI02UHECKO20 60CHUMAHUA:

. c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYPBI, OCO3HAaHHE TIJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

. IJIAHUPOBAHUE M OCYLIECTBIICHUE JEUCTBUI B OKPYKAIOIIECH CpeAe HAa OCHOBE 3HAHUS LIEJIeH
YCTOHYHMBOTO Pa3BUTHUS YEIOBEUYECTBA;

. pacuIMpeHue OmbITa IEATEIBHOCTH SKOJOTHMYECKON HAIMPABICHHOCTH HA OCHOBE HMEIOIIMXCS
3HaHUH 1o (pu3MKe.

UCHHOCHMU HAYYHO20 NO3HAHUA:

. c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS
¢bu3nyeckoil Hayku;
. OCO3HaHHE LEHHOCTH HAyYHOH MAEATEIbHOCTH, TOTOBHOCTh B HpoOIlecce H3YyYeHUsS (QHU3UKU

OCYILIECTBIATH IPOECKTHYIO U UCCIIEA0BATENBCKYIO ACATEIBHOCTh MHAUBUIYAIBHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YyHUBEPCAJIbHBbIE yUeOHbIE JeiicTBUS
ba3oBble Jiornyeckue 1ecTBUA:

. CaMOCTOSITENIbHO  (OPMYIUPOBAaTh U aKTyaJU3upoBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

. OIIPEAEIIATh LEJIN AESTENbHOCTH, 3a1aBaTh IapaMEeTPbl U KPUTEPUU UX JTOCTHXKEHUS;

. BBISBIISITh 3aKOHOMEPHOCTH U IIPOTUBOPEYHSI B PACCMAaTPUBAEMBbIX (DU3UUYECKHX SIBICHUSX;

. pa3pabaTbIBaTh IJIaH PEUICHHs MPOOJIEMBI ¢ YYETOM aHajM3a UMEIOIIMXCS MaTepUalbHBIX U

HEMaTepHUaJIbHBIX PECYPCOB;



. BHOCHUTBb KOPPCKTUBLI B ACATCIIbHOCTb, OUCHUBATH COOTBETCTBUC PC3YJIbTATOB ICJIAM, OUCHUBATD
PUCKHU MOCJICICTBUI JACATCIIbHOCTH,

. KOOPJAMHHPOBATh M  BBINOJHATH pabOTy B  YCIOBUSAX pEaJbHOTO, BHPTYaJIbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMO/ICHCTBHS;

o paSBI/IBaTL eraTI/IBHOG MBIIIJICHUEC HpI/I pemeHI/m KN3HCHHBIX HpO6J’IGM.

Ba3oBrbIe uccieaoBareLCKHe AeiiCTBHSA.

. BJIaJI€Th HAYYHON TEPMHUHOJIOTUEH, KITIOYEBBIMH MTOHATUSAMHI U METOAAMHU (PU3NIECKOI HAyKH;

J BJIaJIETh HaBbIKAMU Y4€OHO-UCCIIEI0BATENbCKON U IPOEKTHOM J1eATEIbHOCTH B 00JaCTH (PU3UKH,

CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOMCKY METOJOB pElIeHUs 3a7ad (PU3MUECKOTO
CO/Iep>KaHus, IPUMEHEHHUIO Pa3IMUHbIX METO0B IMO3HAHUS;

. BJIQJTh BUJAMHU JIEATEIBHOCTH 10 TOJYYEHHUIO HOBOTO 3HAaHHs, €ro WHTepIpeTalnu,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3NUYHBIX YUEOHBIX CHUTYalMsSX, B TOM YHCIE TPU CO3JaHUHU
y4eOHBIX POEKTOB B 00J1aCTH (PU3UKH;

. BBISIBIISITh TPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTYyaJIM3UPOBATh 3a/1auy, BBIIBUTaTh TUIOTE3Y €€
pelleHusi, HaXOJUTh apryMEeHThl JUIsl J10Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MHapameTpbl U
KPUTEPUU PEIICHHUS;

. aHaAJIU3UPOBaTh MOJIyYEHHbIE B XO/€ PEILEHUs 3aJa4yll pe3yJabTaTbl, KPUTHUECKU OLIEHUBATh UX
JOCTOBCPHOCTD, IPOTHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUSX;

o CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B OOpa30BaTEIbHOUN NESITEIHHOCTH, B TOM
qucye MPU U3y4eHUH (QU3HKH;

J JIaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLICHUBATH IPUOOPETEHHBIHN OIBIT;

. YMETh IEPEHOCUTD 3HAHUS 110 (PU3HMKE B IPAKTUYECKYIO 00J1aCTh )KU3HEAESITEIbHOCTH;

. yYMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 001acTeill;

. BbBIJIBUI'aTbh HOBBIC UACH, NIpEAJIaraTb OpUrnHaJbHBIC ITOAXOAbI 1 PCIICHHA

. CTaBUTb MPOOJIEMBI U 3aJ]auH, JOMYCKAIOIUE aJIbTEPHATUBHBIC PELICHUS.

Padora ¢ undopmanmeii:

. BJIaJICTh HABbIKAMU ITOJIYYCHUA I/IH(bOpMaHI/II/I (1)I/ISI/I‘~I€CKOFO COJACPpIKaHUA N3 UCTOYHUKOB Pa3HbIX

THUIIOB, CaAMOCTOATCIbHO OCYIHICCTBIIATH IIOMCK, aHAaJIW3, CHUCTCMATU3allMi0 W HHTCPIPCTALIUIO
MH(POPMALIMU PA3IMYHBIX BUJOB U (OPM IpE/ICTABICHUS;

. OLIEHMBATH JOCTOBEPHOCTH HH(POPMALIHH;

. HCIIOJIb30BAaTh CpCACTBA I/IH(I)OpMaLH/IOHHBIX U KOMMYHHUKAIITUOHHBIX TEXHOJIOTUI B peuICHNH
KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX ¥ OPTaHU3AIlMOHHBIX 33/1a4u ¢ COOII0ACHUEM TpeOOBaHUN 3PTrOHOMUKH,
TCXHHUKHU 6e3OHaCHOCTI/I, T'MI'CHBI, pecprOC6epe)KeHI/Iﬂ, MIpaBOBbIX W OJTHUYCCKHUX HOPM, HOPM
MH(POPMALIMOHHOM 0€301MacHOCTH;

. co3/aBaTh TEKCThl (PM3UYECKOTO COJAEP)KAaHUS B pa3iMuYHbIX (popMarax ¢ y4€TOM Ha3HAYCHUS
uH(pOpMAIIMHY U LEJIEBOM ayIUTOPUH, BEIOMPast ONTUMAJIbHYIO (POPMY IIPEACTABIECHNS U BU3YyalIU3allHu.
KoMMyHHKAaTHBHbBIE YHUBEPCAIbHbIE y4eOHbIe TeiiCTBHUS:

. OCYIIECTBIISATH O0IIEHNE HA YPOKax (PU3UKU U BO BHE-YPOUHOM JIE€ATEIbHOCTH;

. pacrno3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMH U CMSATYATh KOH(QIHKTHI;

. Pa3BEPHYTO U JIOTHUHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

. MMOHUMATb U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYAIbHON pabOTHI;

. BBIOMpATh TEMAaTUKYy M METOABl COBMECTHBIX JEUCTBUNA C Y4Y€TOM OOIIMX HHTEPECOB, U
BO3MO>KHOCTEH Ka)kJI0T0 ujeHa KOJUIEKTHBA;

. MIPUHUMATD 1IeJT COBMECTHOMN J1€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUA 1O

€€ JOCTMKEHUIO: COCTAaBIATH IUIAaH JCHCTBUHM, PACIpENesATh POJIM C Y4ETOM MHEHHMM YYaCTHHUKOB,
00Cy»X/1aTh pe3yJIbTaTbl COBMECTHOU PabOTHI;



. OLIEHUBATh KAayeCTBO CBOETO BKJA/Ja M KaXJIOTO YYaCTHMKA KOMAaHIbl B OOLIMI pe3yibTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

. IIpeIaraTb HOBBIE IIPOEKTHI, OLEHUBaTh MJIEH C IO3UIMM HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPaKTUYECKOU 3HAYMMOCTH;
. OCYHIECTBIIATh MO3UTHUBHOE CTPATErMYECKOE IOBEICHUE B PA3JIUYHBIX CHUTyalUsX, MPOSBIATH

TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.
PerynsiTuBHbIe YHHBepCaJbHbIe y4eOHbIe NeliCTBHS

Camoopranusauus:

. CaMOCTOSITEIIbHO ~OCYILIECTBIIATh TIO3HABATEIIbHYIO JICSATEIBHOCTh B 00JacT (U3MKA U
aCTPOHOMMHU, BBISIBIISTH POOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

. CaMOCTOSITEIFHO COCTAaBJISATh IUIAH pEIICHUS pAcuY€THBIX W KA4YeCTBEHHBIX 3a/ady, IUIaH

BBITIOJTHEHHSI TIPAKTUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEANOYTEHNI;

. J1aBaTh OLIEHKY HOBBIM CUTYalIUsIM;
. paciupATh paMKi y4eOHOT0 IpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

. JejaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0S OTBETCTBEHHOCTh 3a
peuieHue;

. OLICHUBATh NPUOOPETEHHBIN OIIBIT;

. crocoOCTBOBaTh (DOPMHUPOBAHHUIO M TMPOSIBICHHUIO J3PYAULUU B OOJACTH (PU3UKHU, MOCTOSHHO

MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOLMOHAIbHBINH HHTEJVIEKT:

. JaBaThb OLICHKY HOBBIM CHUTyallWsiM, BHOCHTb KOPPEKTHBBI B [€ATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YNIbTATOB LIEIISM;

. BJIQJIETh HAaBBIKAMH TIO3HABATEIBHOW PE(IEKCHU KaK OCO3HAHHUS COBEPIIACMBIX JEHCTBHHA WU
MBICIIUTENIBHBIX IPOLECCOB, X PE3YJIBTaTOB U OCHOBAHMIA;

. MCIOJIb30BATh MPUEMBI peIICKCHH JIs1 OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEILICHHS;

. YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MIPUHUMATD PEILICHUS [0 UX CHUKEHUIO;

. IIPUHUMATHh MOTHBBI U apI'yMEHTBI PYTUX IIPY aHAJIU3€E PE3yJIbTaTOB IEATEIbHOCTH;

. MIPUHUMATD ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

. IIPUHUMATh MOTHBBI U API'YMEHTBI JPYTHUX IIPY aHAJIU3€E PE3yJIbTaTOB NEATEIbHOCTH;

. MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKU.

B nponecce mocTukeHHs JTUYHOCTHBIX PE3YJIbTaTOB OCBOEHHS MPOTrpaMMbl MO (U3MKE i YPOBHSA
cpenHero oOmiero oOpa3oBaHMA Yy OOYYarOIIUMXCS COBEPIICHCTBYETCS ASMOLMOHAIBHBIA HMHTENJIEKT,
Ipernoiararomui copMUpPOBaHHOCTb:

. CaMOCO3HAHUS, BKIJIIOYAIOIIEr0 CIOCOOHOCTh IOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSHUE,
BUJICTh HAMIPABJICHUSI PAa3BUTHSA COOCTBEHHOM SMOIIMOHANIBHOM Cepbl, ObITh YBEPEHHBIM B ce0e;
. CaMOpETyJIUPOBaHUs, BKIIOYAIOLIEIO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a

CBOE IMOBEJCHME, CIOCOOHOCTb aJalTHPOBAaTBCA K SMOLMUOHAJIBHBIM H3MEHEHUSIM U MPOSBIATh
IrMOKOCTb, OBITH OTKPBHITHIM HOBOMY;

. BHYTPEHHEN MOTHBALIMHY, BKIIOYAOIIEH CTPEMIICHHE K JOCTH)KCHUIO LIEJIN U YCIIEXY, OITUMHU3M,
MHULMATUBHOCTb, YMEHUE IEUCTBOBATh, UCXOs U3 CBOUX BO3MOXKHOCTEH;

. SMMATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh IMOHMMAaTh SMOIMOHAIBHOE COCTOSIHME JPYrux,
YUUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

. COLMAIBHBIX HABBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh BBICTpAaUBAaTh OTHOLIEHHUS C JPYTHMHU
JIFOABMU, 3a00THTHCS, IPOSBIIATH HHTEPEC U pa3peIiaTh KOH(IUKTHIL.



INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 Knacce mpenMeTHbIe pe3ylbTaThl Ha YrIIyOJNEHHOM YPOBHE IOJDKHBI OTPa)kaTh
c(hOpMUPOBAHHOCTh Y O0YUAIOIINXCS YMEHHIA:

. MOHUMATh POJIb (GU3UKH B HKOHOMHYECKOH, TEXHOJOTMYECKOH, HKOJOTHMYECKOH, COLHMAIbHOH H
9TUYECKOH cdepax AEATeNbHOCTH 4eJOBEKa, pojib U MecTO (PU3UKU B COBPEMEHHOW HAy4YHOM KapTHHE MUpa,
3HAUYEHHUE ONMCATEIbHOM, CUCTeMaTU3Upyoleil, 0OBSICHUTENPHON M MPOrHOCTUYECKOW (QYyHKUMH (QHU3UYECKO
TEOPUH — MEXaHWKH, MOJIEKYJSIPHOW (PH3MKH M TEPMOAMHAMHKH, POJIb (PU3MYECKOH TEOPHH B (OPMHPOBAHHH
NpEACTaBICHUN O (PU3NIECKON KapTUHE MUPa;

. pa3nuyaTh YCIOBHUs MPUMEHUMOCTH MOJeNell (QU3MYECKHX Tel M MPOLECCOB (ABICHUHN): HHEpUUaTbHAS
cucreMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, MarepuajbHas TOUYKA, PAaBHOYCKOPEHHOE ABMXKEHHE, CBOOOIHOE
najneHue, abCoMIOTHO ymnpyras aedopmanusi, aOCOIIOTHO YHpPYyroe M aOCONIOTHO HEYNPYroe CTOJKHOBEHHS,
MOJIENIU Ta3a, XKUIKOCTU M TBEPIOro (KPUCTAJUIMUECKOI0) Teja, MICaNbHBIN ra3, TOUEUHbIH 3apsil, OJXHOPOIAHOE
3JIEKTPUIECKOE TOJIC;

. pasnuuaTth yciaoBHs (TPaHUIBI, 00JaCTH) MPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB, IMOHUMATH BCEOOIIUIT
XapakTep (yHIaMEHTAIFHBIX 3aKOHOB U OTPaHUYEHHOCTh UCTIOIh30BAHNS YaCTHBIX 3aKOHOB;
. aHAIIM3UPOBATh U OOBSICHATH MEXaHUYCCKUE MPOIIECCHI U SBJICHUS, MCIIOJIb3Ysl OCHOBHBIC IMOJIOKCHUS U

3aKOHBI MEXaHUKH (OTHOCHTEIHHOCTh MEXaHWYECKOTO JABIDKEHUS, (OpMYIbl KHHEMATUKH PaBHOYCKOPEHHOTO
IIBIOKGHUs, TpeoOpa3oBaHus [amwiies JUIsi CKOPOCTH W TIepeMelleHHs, 3aKkoHbl HbIOTOHA, MPHHIUI
OTHOCHUTENbHOCTH [ anmiesi, 3aKOH BCEMHUPHOTO TSATOTEHUS, 3aKOHBI COXPAHEHHS HUMITYJIhCa W MEXaHMYCCKOU
SHEPTHH, CBS3b PAOOTHI CHIIBI C HI3MEHEHHEM MEXaHWYEeCKOW SHEPTHUH, YCIOBUS PABHOBECHUS TBEPIOTO TelNa), MPU
3TOM HCIIOJIb30BaTh MAaTEMAaTUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCJIOBUS MPHUMEHUMOCTH (DU3HUYECKUX
3aKOHOB: TpeoOpa3oBaHuii | anmses, BTOpOTro M TpeTbero 3aKoHOB HbIOTOHA, 3aKOHOB COXpaHEHUs MMITYJIbCa U
MEXaHUYECKOU SHEPTUH, 3aKOHA BCEMUPHOTO TSATOTCHUS;

. AHATM3UPOBATH M OOBSICHSITH TEIJIOBBIC MPOIIECCH M SBIICHUS, HCIIOJIB3Ys OCHOBHBIC TojioskeHns MKT u
3aKOHBI MOJIEKYJISIPHOW (DM3WKHU U TEPMOJIMHAMUKH (CBS3b JAaBIICHHsI HIICATHHOTO T'a3a CO CpeAHel KMHETUIEeCKOH
DHEPTrUed TEIIOBOTO IBWKCHHSI W KOHIICHTpAITMEH €ro MOJIEKYJ, CBS3h TEMIIEpaTyphl BEIIECTBA CO CpeIHEU
KHHETHYECKOH dHEepruell TeIJIOBOTO JBIKEHHS €r0 YacTHIl, CBS3b JABIICHUS HIEALHOTO Ta3a ¢ KOHICHTpaImen
MOJIEKYJl M €ro TemmepaTypoi, ypaBHeHue MenneneeBa—Kiamnelipona, mepBblif 3aKOH TEPMOJUHAMHUKH, 3aKOH
COXpaHEHHs PHEPTHH B TEIUIOBBIX MpoIleccax), Py ATOM HCIOJIh30BATh MAaTEMATHYECKOE BHIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS MPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KianelipoHa;

. AHATM3UPOBATE M OOBSICHATH DJICKTPUUCCKHE SBICHHUS, HCIONB3YsS OCHOBHBIC IOJOKEHUS W 3aKOHBI
JNIEKTPOIMHAMHUKY  (3aKOH COXpaHEHHWsS DJJEKTPUYECKOro 3apsima, 3akoH KylloHa, MOTEHIUAIbHOCTH
AJEKTPOCTATUIECKOTO TIOJIS, TPUHITUAT CYNEPIO3UIMH JIIEKTPUUSCKUX IOJIH, TIPH 3TOM YKa3bIBas YCJIOBHUS
MIPUMEHUMOCTH 3akoHa KyIoHa, a Takke MpaKTUYeCKH BaKHBIE COOTHOIIEHWS: 3aKOHBI OMa IJIs y9acTKa HEenH |
JUIS 3aMKHYTOW JJIEKTpUUYecKoil meru, 3akoH J[xoyms—Jlenna, mpaBwia Kupxroda, 3akonsr ®Dapames s
DJIEKTPOIIN3a);

. OTHCHIBATh (PU3UYECKUE IPOLECCHl W SIBICHWS, WCIOJNB3ys BEIMYUHBL: MEpPEeMelIeHne, CKOPOCTh,
YCKOpPEHHE, WMITYJIhC Teda M CHUCTEMBI TEN, CHWia, MOMEHT CHJIBI, JaBJcHHE, IOTCHIMAbHAS DSHEPTHS,
KHHETHYECKass DJHEPrusi, MeXaHWYecKas »JHeprusi, pabdoTa CHIIbI, IEHTPOCTPEMHUTENFHOE YCKOPEHHE, CHia
TSHKECTH, CHJIa YIPYTrOCTH, CHJIa TPEHHS, MOIIHOCTh, IHEPTUsA B3anMMOACWUCTBUS Tena ¢ 3emiéil BOMu3M eé
MMOBEPXHOCTH, PHEPTHUS YIPyroil AedopmMannu mpy>KUHBI, KOJMYECTBO TEIUIOTHI, aOCOIOTHAs TeMIIepaTypa Tela,
paboTa B TepMOJUHAMUKE, BHYTPCHHSS SHEPTHs HICAITLHOTO OJHOATOMHOTO Ta3za, paboTa HIEaNTbHOTO rasa,
OTHOCHUTENbHAsA BIAXHOCTh Bo3ayxa, KIIJ[ wuaeanbHOro TEIUIOBOrO JABUTATelNs; 3JEKTPUUECKOE TOJIE,
HaNPsHKEHHOCTh AJIEKTPUIECKOTO TOJsI, HANPSKEHHOCTH IOJII TOYEYHOTO 3apsia WIH 3apsHKeHHOTO Iapa B
BaKyyMe U B JAMAJICKTPHUKE, TIOTCHIIUAT JIEKTPOCTATHUECKOTO TIOJIS, Pa3HOCTh MOTEHIIUAJIOB, 3JICKTPOABIDKYIIIAS
CWJIa, CHWJIa TOKa, HampsHKeHWe, MOIIMHOCTh TOKa, OJJIEKTpHYecKass EMKOCTh IUIOCKOTO KOHJIIEHCATOopa,
COTIPOTUBJICHUE Yy4YacTKa IIEMH C IIOCIEIOBATEIBHBIM M TapajUIeIbHBIM COCIMHEHHEM pPE3UCTOPOB, DHEPTHUS
AIEKTPUIECKOTO OIS KOHAEHCATOPa,;



. OOBSICHATh OCOOCHHOCTH TMPOTEKaHUs (QUINYECKUX SBJICHUH: MEXaHHYECKOE [BIDKEHHUE, TEIUIOBOE
JIBUKCHUE YaCTHI] BEIIECTBA, TSIUIOBOE paBHOBECHE, OPOYHOBCKOE ABIKEHUE, MU (y3usi, HCTIapeHUE, KUTICHHE U
KOHJIEHCAITNsI, TUIaBJIEHWE W KPUCTALTM3AIMs, HAMpaBICHHOCTh TEIUIONEpeAadyn, »dJICKTpU3alus Ted,
SKBHITOTEHITUAILHOCTD TTOBEPXHOCTH 3aPSKEHHOTO TIPOBOTHUKA;

. MIPOBOJIUTH MCCIICIOBAHNE 3aBHCUMOCTU OJIHOW (YM3UYECKOW BEIMYMHBI OT JPYrod C KCIHOJb30BaHHEM
MPSIMBIX  M3MEPEHHUH, TpPH 3TOM KOHCTPYHPOBATb YCTAaHOBKY, (UKCHUPOBATH pPE3YyJbTATHl TOIYYCHHOMN
3aBHCUMOCTU (PU3MYECKUX BEIUYUH B BUJC TPAPUKOB C YIETOM aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHUM, JIeTaTh
BEIBOJIBI TTO PE3yJIbTaTaM MCCIIETOBaHUS;

. MIPOBOJINTH KOCBEHHBbIC HM3MEpeHHS (DU3MYECKUX BEIWYHH, MPH ITOM BBIOMPATh ONTUMAIBHBIA METOJ
HU3MCpPCHUS, OLICHUBATDH a0CONIOTHBIE U OTHOCHUTEILHBIE IMOTPCHIHOCTHU NPAMBIX U KOCBCHHBIX H3MepeHHﬁ;

. MIPOBOAWTH OTBITHl TIO0 TPOBEPKE MPEUIOKEHHONW THIIOTE3bl: IDIAHWPOBATH HDKCIEPUMEHT, coOMpaTh
JKCIEPUMEHTAIILHYI0 YCTAHOBKY, aHAJM3HUPOBATh IMOJYYCHHBIC PE3yJbTaThl W JEJaTh BBIBOJ O CTaTyce
MPEJUI0’)KEHHOM TUITOTE3bI;

. coOnroiaTh mpaBwia O€30MACHOr0 TpyAa NpU TNPOBEACHUU HCCICIOBAHHMN B paMKax y4eOHOTro
SKCIIEPUMEHTa, TPAKTUKyMa M y4eOHO-MCCIIEOBATENbCKON W TPOEKTHON AEATEIBHOCTH C HWCIOIb30BAHHEM
M3MEPUTEIhHBIX YCTPOUCTB, 1 1a00paTOPHOTO 000PYAOBaHMUS;

. peliaTh pacuéTHBIC 3a/aYu C SBHO 3aJIaHHOW W HESBHO 3a/IaHHOW (PU3MYECKON MOJICNIbIO; Ha OCHOBAHUU
aHaJM3a yCJIOBUS OOOCHOBBIBATH BBHIOOD (DM3MUYECKONW MOJENH, OTBEUalolled TpeOOBaHUSM 3a/ladyd, MPUMEHSTH
(hopMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJAThl (DU3MUYECKUX TCOPH MPU MCHOIH30BAHUM MaTEMaTHYECKUX
METOJIOB pelIeHHs 3ajad, MPOBOJUTH PacYEThl HA OCHOBAHUH MMEIOIINXCS JaHHBIX, aHATH3UPOBATh PE3YIbTATHI
Y KOPPEKTUPOBATh METOJIbI PEIICHUS C YIETOM TIOTYYCHHBIX PE3YJIbTATOB;

. pemaTs KauecTBEHHBIE 3a/1a4r, TpeOyIolie MPUMEHEHUS 3HAaHUH M3 Pa3HBIX pa3leNnoB Kypca pusuky, a
TaKKe WHTETpalyd 3HAHWHA W3 JPYTHUX TMPEIMETOB €CTeCTBEHHO-HAYyYHOTO IMKIJA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyKIECHHUI ¢ OMIOPOM Ha N3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUC SBJICHUS;

. WCTIOJIH30BaTh TEOPETHUECKHUE 3HAHUS AJsI OOBSCHEHHS OCHOBHBIX MPHHIMUIIOB PaOOTHI M3MEPHUTENBHBIX
MpUOOPOB, TEXHUIECKUX YCTPOHUCTB M TEXHOJIOTHYECKUX MPOIECCOB;

. MIPUBOJUTH MPHUMEPHl BKJIAJa POCCHICKUX W 3apyOEKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI;

L] AHAJIM3UPOBATbL M OLCHUBATH IIOCJICACTBUA OLITOBOH U HpOPISBO):[CTBeHHOfI JCATCIIBHOCTHU YCJIOBCKA,
CBS3aHHOM C (PM3MUYECKMMH TIPOILECCAMH, C TMO3UIMHA DKOJOTHYECKOH O€30MacHOCTH, MPEICTaBICHUN O
palMOHAIILHOM TPHPOJIOTIONB30BAHNH, a TAKXKE Pa3yMHOM HWCHOJb30BAHHUU JIOCTIDKCHUN HAyKW M TEXHOJIOTHH
JUTSL TANTBHEHIIIET0 Pa3BUTHS YeIOBEUECKOTO OOIIIECTBA;

. MIPUMEHSATH Pa3IMYHbIE CIIOCOOBI PabOTHI ¢ MH(pOPMAIUel PU3NIECKOTO COAEPIKAaHUS C UCTIOIb30BaHHEM
COBPEMCHHBIX I/IH(i)OpMaI_[I/IOHHLIX TeXHOJIOFHﬁ, IIpyu O3TOM HCIIOJIB30BaThb COBPEMCHHEIC I/IH(i)OpMaHI/IOHHBIe
TEXHOJIOTHH JJIsl TIOWCKa, IepepaboTKM W TpenbsABICHHS Y4eOHOW W HAayIHO-TIOMYJSpHON WH(MOpMAInH,
CTPYKTYPUPOBAaHUS W HHTEPIpETanuu WHGOPMAINH, TOMYyUYSHHON W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUICCKU
aHAJIM3UPOBATH TOJTy4aeMyI0 HH(pOPMALIHIO U OIIEHUBAThH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIINXCS 3HAHUH,
TaK U Ha OCHOBE aHAJIn3a UCTOYHHUKA WH(POPMAIHH;

o MIPOSIBIISATh OPTaHHU3AI[MOHHBIE U TIO3HABATENIbHBIE YMEHHS CAMOCTOSITENILHOTO TMPHOOPETEeHUs
HOBBIX 3HAHUH B MPOIIECCE BHIMIOTHCHHS MMPOCKTHBIX U yU4eOHO-UCCIIEIOBATEIILCKUX padoT;

o paboTaTh B TpyMNe C HMCHOJHEHHEM pPa3IUYHBIX COIMATBHBIX POJICH, TUIAHHUPOBATH PabOTy
TPYHIIBI, PALMOHANBHO pAaCHPENENaTh MOEATEIbHOCTh B HECTAHNAPTHBIX CUTyalUsX, aJAeKBAaTHO
OIICHUBATPH BKJIA]] KaXIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAECMOM TTPOOJICMEI;

o MPOSIBIAT, MOTHBAIMIO K Oyaymed mpodecCHOHANIBHONW NEATeIbHOCTH IO CIEIUaTbHOCTIM
(U3UKO-TEXHUYIECKOTO MPOQUIIS.

K xoniy o0y4enus B 11 knacce npeMeTHbIE pe3yabTaThl Ha YriyOJIEHHOM YPOBHE TOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTD y O0yUaIOIINXCSl YMEHUH:



. MOHUMaTh poOJib (U3UKH B SKOHOMHUYECKOH, TEXHOJOTWYECKOH, COIHUAIBbHOW M 3TUYECKOMN
cdepax IesITeTbHOCTH YeJI0BeKa, POJb U MECTO (PM3UKH B COBPEMEHHOW HAYYHOH KapTHHE MHpa, POJIb
aCTPOHOMHUU B IIPAKTHYECKOM JESATEIBHOCTH YEI0BEKa U JAJIbHEHUIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH,
3HAYCHUE OIHMCATENbHON, CHCTEMATHU3UPYIOIIEH, OOBSICHUTEIBHOM M MPOTHOCTUYECKOW (YHKIMH
¢bu3nYeCcKoil TEOpUU — FIEKTPOIUHAMUKY, CTIEIUAIbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOM (DU3UKH,
poib (uzuyeckol Teopuu B (HOPMUPOBAHMM NPEACTABICHUH O (U3MUECKOM KapTHHE MHUpPA, MECTO
¢u3nueckoil KapTUHBI MUpPa B OOLIEM pALY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
IIPUPOJIE;

. pasinyaTth yYCJIOBUS NPUMEHMMOCTH Mojeied (U3MYecKHX Tela M IPOLECCOB (SIBICHUI):
OJTHOPOJHOE DJIEKTPUYECKOE U OJHOPOJHOE MArHUTHOE IO, TapMOHMYECKHE KoJjeOaHus,
MaTEMaTUYECKU MAasATHUK, WJCAJIbHBIM NPYKUHHBIM MAasATHHK, TaPMOHHUYECKUE BOJIHBI, WICAJIBHBIN
KoJsieOaTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJIel aToMa, aTOMHOTO si/Jpa ¥ KBAHTOBOM MOJIENU CBETA;

. paznuuath ycioBHs (TpaHMIbI, 00JIaCTH) NMPUMEHMMOCTH (U3HUECKHX 3aKOHOB, MOHHUMATH
BCceoOIIni XxapakTep (pyHIaMEeHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh UCTIOJIb30BAaHUS YaCTHBIX 3aKOHOB;
. AQHATM3UPOBATh U OOBSACHATH JIEKTPOMATHUTHBIC MPOIECCHI U SBIICHUS, HCIONb3Ys OCHOBHBIC

MIOJIO’KEHUS U 3aKOHBI 3JIEKTPOIMHAMUKHY U CHEIHAIbHON TEOPUHM OTHOCUTENBHOCTH (3aKOH COXpaHEHHUs
ANIEKTPUYECKOTO0 3apsaa, cuina Amnepa, cuia JIopeHna, 3aK0H 3JI€KTPOMarHUTHOM MHAYKINH, TIPABUJIO
Jlenna, cBs3p O/IC caMOMHIYKIIMM B 3JIEMEHTE 3JIEKTPUUYECKON LENU CO CKOPOCTbIO M3MEHEHUS CUJIbI
TOKa, MOCTYJaThl CIEMaIbHON TEOPUU OTHOCUTENBHOCTH DWHIITEHHA);

. aHaTU3UPOBaTh M OOBSICHATH KBAaHTOBBIE IPOLIECCHI M SIBJICHUS, HUCHOJNb3Yys IOJOXKEHUSI
KBaHTOBOH (m3uku (ypaBHeHHe DiHIITEeHHA a1 poTorddekTa, nepBolid 1 BTOpoi moctynaTtsl bopa,
INPUHIUI COOTHOIIEHUS HeomnpeaenéHHocTed ['elizeHOepra, 3aKkOHbI COXPAHEHUs 3apsAOBOIO U
MacCOBOTO YUCEJI U SHEPTUHM B AJIEPHBIX PEAKLUAX, 3AKOH PAIMOAKTUBHOIO pacraia);

. ONMUCHIBaTh (IU3WYECKHE TIPOLECCHl M SBICHUS, WCIONb3YS BEJIWYMHBI: HANPsHKEHHOCTH
NIEKTPUYECKOTO  MOJs, IMOTCHIMAI  3JIEKTPOCTaTUYECKOTO  IOJIsI, Pa3HOCTh  INOTECHIMAJIOB,
NEKTPOJABIIKYILAS CWJIA, MHAYKIUS MarHUTHOTO IO, MAarHUTHBIM MOTOK, cuia Awmmepa,
MHAYKTUBHOCTD, 3JIEKTPOJBMKYIIAasl CHJIa CAMOMHIYKIUH, SHEPTUs MAarHUTHOIO MOJIs MPOBOJHHUKA C
TOKOM, PENSITUBHUCTCKUN MMIYJbC, MOJIHAs 3HEPrusi, SHEPrusl MOKos CBOOOJHON YaCTHUIIBI, SHEPTUS U
UMITYNbC (POTOHA, MACCOBOE YHCIIO M 3aps A1pa, SHEPrus CBs3M s/Ipa;

. OOBSICHATE OCOOCHHOCTH MPOTEKaHUs (PU3MYECKHX SBJICHHH: 2JEKTPOMATrHUTHAs MHIYKLHA,
CaMOUHAYKIMSI, PE30HAHC, UHTEepQEepeHIMs] BOJH, IU(PAKIMA, TUCIEPCHs, IOJHOE BHYTpEHHEE
oTpaxkeHnue, ¢dotoanekrpuueckuii 3pdext (pororddexrt), ampda- u Oera-pacmaabl sAEp, ramma-
U3JIy4eHue szep, pu3ndeckue NpUHIMIIbLI CIEKTPaIbHOI0 aHaIu3a U paboThl J1a3epa;

. OIIpEAEIIATh HAIPABJIECHUE MHAYKLIUN MArHUTHOTO II0JIsSI IPOBOJHUKA C TOKOM, CHJIbI AMIiepa U
cuiibl JlopeHna;

. CTPOUTH M300paxKeHUE, CO34aBaeMOe INIOCKUM 3€pKaJloM, TOHKOW JINH30, U pacCUMTHIBATh €ro
XapaKTEPUCTHKHY;

. IIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMMYECKHUE MOHATHUSA, TEOPUHM M 3aKOHBI JUIsl aHAJIU3a U
OOBsICHEHHS! (U3NYECKUX TPOLIECCOB, TNPOMUCXOIAMMX B 3BE3AAaX, B 3BE3AHBIX CHUCTEMax, B
MEXKTaJIaKTUIECKOM Cpelie; TBUKEHUS HEOECHBIX T, 9BOJIONMH 3BE3/1 1 BeenenHnoi,

. IIPOBOJIUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C HCIOJIB30BAHHEM IPSIMBIX
U3MEPEeHUH, TMpH HSTOM KOHCTPYHpPOBaTh YCTaHOBKY, (PHUKCHpPOBAaTh pE3YyJIbTaThl IMOJTY4YEHHOU
3aBUCUMOCTH (U3MYECKUX BEIWYMH B BHAE TpadUKOB ¢ Y4ETOM aOCONIOTHBIX MOTPEHIHOCTEH
WU3MEpPEHUH, 1e1aTh BEIBOBI 110 PE3YNIbTaTaM UCCIIEIOBaHMS;



. MPOBOANTHh KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEITUYHH, MPU 3TOM BBIOMPATH ONTHUMAIHHBIN
METOJI M3MEpEHUs, OLICHUBATh A0COJIOTHBIC W OTHOCUTEILHBIC MOTPENTHOCTH MPSIMBIX M KOCBCHHBIX
W3MEPEHHUI;

. MPOBOJIUTH OMBITHI IO TPOBEPKE IMPEIOKEHHON TUIOTE3bl: IUIAHUPOBATH HKCIEPUMEHT,
CcOOMpAaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATH MOJYYCHHBIC PE3YyIbTaThl U JI€JIaTh BHIBOJ O
cTaTyce NpeI0KEHHON TUIIOTE3bl;

. OMUCHIBATH METO/IbI MOJYUYEHHSI HAYYHBIX aCTPOHOMHUUYECKUX 3HAHUH;

. coOmroaaTh nmpaBuiia 6€30MacHOro TpyJa MpU MPOBEACHUM HCCIEAOBaHUN B pamMKax yd4eOHOTO
OKCIIEPUMEHTa, TMPAKTUKyMa M y4yeOHO-UCCIIENOBATEIIbCKOW U TMPOEKTHOW JEATEIbHOCTH C
UCIIOJIb30BaHUEM U3MEPHUTEIHHBIX YCTPOUCTB, B TaOOPATOPHOTO 000PYIOBAHUS;

. pemiaTh pacy€THBIC 3a/aud C SBHO 3aJaHHOW M HESBHO 3aJaHHONW (M3MYECKON MOJIENbI0: Ha
OCHOBaHMHU aHajn3a YCIOBHUS BBIOWpaATh (PU3MYECKHEe MOJEIH, OTBEYAIONIHEe TpeOOBaHUAM 3aaud,
MPUMEHATH  (QOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYyJaThl (PU3UYECKUX TEOpPHHl TIpH
HCIIOJIb30BAHUM MATEMAaTHUYECKUX METOJOB pELICHHs 3a/Jad, NPOBOAUTH PACUYETHl HAa OCHOBAaHUU
MMEIOIIMXCS JTaHHBIX, aHAJIU3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOJblI PEHICHUS C Y4ETOM
MOJIYYeHHBIX PE3YJIbTATOB;

. pelaTh KauyecTBEHHbIC 3ajaud, TpeOyrollne MPUMEHEHHUsl 3HAaHUN M3 pa3HbIX pa3lesioB Kypca
bu3KMKM, a TakKe WHTETpPAllMM 3HAHUW U3 JPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA:
BBICTPANBATh JJOTHUYECKYIO IETIOYKY PACCYKJICHHI C OTTOPON HAa M3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
busznueckue SBICHUS;

. WCIIONBh30BaTh TEOPETUYECKHE 3HAHUS M1 OOBSACHEHHS OCHOBHBIX MPUHIIUIIOB pPabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOHUCTB U TEXHOJIOTUYECKUX MPOLIECCOB;

. MIPUBOUTH PUMEPHI BKIIaJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHH;

. aHAIM3UPOBATh M OIICHUBATh IIOCJIEACTBUS OBITOBOM M IPOU3BOJCTBEHHOW JEATEIHHOCTU
YelIOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU TIPOIlecCCaMH, C TIO3HMIMHA SKOJOTHYECKOW Oe30macHOCTH,
MPEACTaBICHUN O pPAIMOHAIBLHOM MPHUPOIONOIB30BAHUH, a TakKXKe Pa3syMHOM HCIIOJIb30BaHUH
JTOCTIKEHUI HaYKU U TEXHOJIOTUH ISl AalbHEHIIIETO pa3BUTHS YEJIOBEYECKOT0 OOIIECTBA;

. MPUMEHATh Pa3UYHBIE CIOCOOBI paboThl ¢ wuHpoOpMalmend (GU3MYECKOro coaepKaHus ¢
UCIIOJIb30BAaHUEM  COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJOTHH, TpU 3TOM  HCHOJIb30BaTh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU IS TIOMCKA, MEePepadOTKH U MPEAbSIBICHUS YIeOHOU U
Hay4YHO-TIOMYJISIPHOM MH(OpMAIUK, CTPYKTYPUPOBAHUS U MHTEpPIpETalud WHGOPMAINH, TTOJTYICHHON
U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU aHAJIM3UPOBATH IMOIy4aeMyl HH(DOPMAILMIO U OIICHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHUM, TaKk M Ha OCHOBE aHajlM3a HMCTOYHUKA
uHbopMalLnu;

. MPOSBIISATh OPraHU3AI[MOHHBIE W TO3HABATENIbHbIE YMEHHSI CAMOCTOSTEIBHOTO MPHOOpETEeHUs
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHEHHS MPOCKTHBIX U yUeOHO-UCCIIEIOBATEILCKUX padoT;

. paboTath B Tpymme C HMCIOJHEHHEM pAa3JIMYHBIX COITHATBHBIX POJICH, TUIAHHPOBATH PalbOTy
IPYIIBI, PAIMOHAIIBHO pAaCIpeNessaTh JACSITeNbHOCTh B HECTAaHAAPTHBIX CHUTYyalUsX, aJE€KBaTHO
OIICHUBATPH BKJIA]] KaXIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAECMON TTPOOIICMEI;

. MPOSABIATh MOTHBAIMIO K Oynymieid mnpodecCHOHANbHOM NeATEIbHOCTH IO CIEHUATbHOCTIM
(U3UKO-TEXHUYECKOTO MPOQUIIS.

COJAEP)KAHUE OBYYEHUA
10 KJIACC



Pa3zpnen 1. HayuyHblit MeTO O3HAHMS IPUPOABI.

®dusuka — pyHIaMeHTaNbHasI Hayka o mpupojae. HaydHblii MeTo] O3HAHUS U METOJIbI MCCIEIOBAHUS
($u3NYECKUX SIBICHUH.

DKCIepUMEHT U TeOpHs B Ipolecce MO3HaHus mpupoibl. Habmonenue u skcnepuMenT B pusuke.
CriocoObl m3MepeHus (PU3NYECKUX BEIUYHH (aHAJOTOBbIE W LU(POBBIE HW3MEPUTEIBHBIE TPHUOOPHI,
KOMITBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[Torpemrnoctu n3MepeHuil PU3NIeCKUX BeTUIUH (aOCOMIOTHASI 1 OTHOCUTEINIbHAS ).

MogenupoBanue pU3NIECKUX SBJICHUN M MPOLIECCOB (MaTepuanbHas TOUKa, aOCOMOTHO TBEPIOE TEIO,
uaeanbHas )KUAKOCTh, WICATbHBIA Ta3, TOUCUHBINA 3apsan). [ umnoreza. @U3NUYECKHl 3aKOH, TPAHUIIBI €T0
npumeHuMocTtu. dusnyeckas Teopus.

Pone u mecto pusuku B (OPMHPOBAHMH COBPEMEHHON HAyYHOH KAapTHHBI MHpPa, B MPAKTHYECKOM
JEeATEIIbHOCTH JIFO/ICH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padbomuot, npaKkmuKym.

N3mepenne cuiibl TOKAa M HANPSKEHHWs B LENM IOCTOSHHOIO TOKa IIPYM TIOMOIIM AaHAJIOTOBBIX M
U(GPOBBIX U3MEPUTENBHBIX TPHOOPOB.

3HakoMCTBO ¢ nu(ppoBoil mabopartopueii no ¢usuke. [lpumepsl n3mMeperns GU3NYECKUX BEIUYUH TPU
MTOMOIIA KOMITHIOTEPHBIX JATYUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOT O ABMKEeHUA. Cucrema oTcyéTa.

[Tpsimast 1 oOpaTHas 3a4a4l MEXaHUKH.

Pannyc-BekTOp MaTepHaIbHOM TOYKH, €0 MPOEKIIMKA Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.
[lepemenienue, cKOpocTh (CpelHss CKOPOCTb, MCHOBEHHAs CKOPOCTb) U YCKOpPEHHE MaTepuanbHON
TOYKH, UX NMPOEKIMH HA OCH CUCTEMBI KoopAuHAT. C10’KeHUE TIEPEMEIICHUN U CII0)KEHHE CKOPOCTEN.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JABM)KEHUE. 3aBUCHUMOCTh KOOpPJIUHAT, CKOPOCTH,
YCKOpPEHUS U MMYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX IpaduKu.

CBoOonHOe majseHue. YCKOpeHHe CBOOOAHOTO majeHus. J[BukeHue Tena, OpPOIIEHHOTO MOJ YIJIOM K
TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH M YCKOPEHHSI MaTe€pUalbHOM TOYKH OT BPEMEHHM M UX
rpaduku.

KpuBonunerinoe nBmxeHue. J[BUKEHHE MaTEpPUAJIbHONW TOYKM MO OKPYXHOCTH. YTJIOBas W JIMHEWHAsS
ckopocts. Ilepuon u wyactota obOpamenus. LleHTpocTpeMutenbHoe (HOpPMalbHOE), KacaTelbHOE
(TaHTreHLMAJIBHOE) U MOJIHOE YCKOPEHUE MaTEepUAIbHOW TOUKH.

TexHudeckne ycTpolcTBa M TEXHOJOTHUYECKHUE IMPOLECCHI: CIUAOMETpP, IBH)KCHHE CHApsAO0B, LICIHBIE,
niecrepéHyaThie U peMEHHBIE Mepeadu, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMsl OTCUETA, WIUTFOCTPALMS KHHEMAaTHYECKUX XapAKTEPUCTUK JBUKEHUS.

CrocoObl MCCIIETOBAHUS IBUKEHUI.

MmrocTpanys npeneabHoro nepexoaa 1 i3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue NBIKEHHI ¢ UCTIOIB30BAHHEM MEXaHU3MOB.

Ilanenue Ten B BO3AyXe U B Pa3peKECHHOM IIPOCTPAHCTBE.

Habmroienue nBr>xeHus Tea, OpOIIEHHOro M0/ YIJI0M K TOPU30HTY M TOPU30HTANIBHO.

HampaBnenue ckopocTH Npu ABUKEHUU IO OKPYKHOCTH.

[TpeoGpa3oBaHue yriaoBoil CKOPOCTH B PEIYKTOpE.

CpaBHeHHE TyTEH, TPACKTOPHil, CKOPOCTEH NBIXKCHHS OJHOTO M TOTO K€ TeJla B Pa3HBIX CHCTEMax
OTCYETA.



Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmukKym.

N3yyeHnne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

N3mepenne ycKopeHus pU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU 1O HAKJIOHHOW IIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBHYKEHUU.

W3mepenne yckopeHUsl CBOOOJHOrO mMaaeHHUs (PEKOMEHIOBAHO HCIOJb30BaHUE LU(POBOM
1a00paTOPHH).

W3yueHne [BWXKEHHS Teda, OpOIIEHHOIO TOpU30HTANbHO. IIpoBepka THIOTE3Bl O NPSIMOM
MIPONOPIUOHAIIBHON 3aBUCUMOCTH MEXIY JAIbHOCTHIO MOJETA U HAYAJIBHON CKOPOCTBIO TEJIA.
N3yuyenue aBMxKEHUs Teaa M0 OKPY>KHOCTHU € IMTOCTOSIHHOM 110 MOJYJIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TTEPHOAA 00paIeHNs KOHUYECKOT0 MasiTHUKA OT €0 apaMeTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH HproroHa. MHepumanbHble cucteMsl orcuéra. [IpmHuun otHocurensHOoCTH ['anuiies.
HeunepuuanbHble ccTeMbI OTCUETa (ONpeieieHUE, TPUMEDPHI).

Macca Tena. Cuna. [IpuHumn cynepno3uiuu Cui.

Bropoii 3akoH Her0TOHA 17151 MaTepUaIbHOM TOYKHU.

Tpetuit 3akoH Hpr0TOHA 17151 MaTEpUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsI. DKBUBAJIEHTHOCTh IPABUTAIMOHHON U MHEPTHON MaccChl.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHUsI CBOOOIHOTO MaJCHUs OT BBICOTHI HaJl TOBEPXHOCTHIO IIAHETHI
U OT reorpaduyeckoil MHpoThl. [[BrkeHre HeOeCHBIX Tel U UX CIyTHUKOB. 3akoHbl Kemnepa. Ilepas
KOCMHYECKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, 1BUXKyLIErocsi ¢ yCKOPEHHUEM.

Cuna tpenusa. Cyxoe tpenue. Cusa TpeHUs CKOJIbXEHHS U cuia TpeHus nokos. Koadduuuent tpenus.
Cuna cONpoTHUBIICHMS TPU ABWKEHUU TeNa B KUAKOCTH WIM Ta3e, €€ 3aBUCUMOCTb OT CKOpPOCTHU
OTHOCHUTEIIBHOTO JIBUYKEHUS.

Hasnenue. ['mapocrarndeckoe napienue. Cuiia Apxumena.

TexHudeckrue yCTpPONCTBA M TEXHOJIOTMYECKUE IPOLECCHI: MOMIIUITHUKY, ABUKCHUE HCKYCCTBEHHBIX
CITyTHHUKOB.

Hemoncmpayuu.

Habmroienne ABMKEHUS TEN B MHEPIHAIBHBIX U HEMHEPIIMATBHBIX CHCTEMaX OTCYETA.

[TpyHIMIT OTHOCUTEIBHOCTH.

Kauenne nByX UMIMHAPOB WM LIAPOB PAa3HON MacCChl C OJMHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEHMHEPLNAJIbHON CUCTEMBI OTCYETA.

CpaBHEHHME PaBHOACHCTBYIOUIEH MNPUIIOKEHHBIX K TEIy CHJI C IMPOU3BEICHHEM MAacChl Tella Ha €ro
YCKOpPEHHE B MHEPLHUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO CWJI, BOZHHMKAIOIINX B PE3YJIBTATE B3aUMOJCHCTBHS TEIL.

N3mepenne macc o B3auMOJAEICTBUIO.

HesecomocTs.

Bec tena nmpu yCKOpEHHOM NOIBEME U MTAaJICHUN.

LleHTpOoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NOKOSI, KAUCHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopusie pabomoi, npaKkmukKym.

W3mepenue paBHOJCHCTBYIOMIEH CHUII TP JBH)KEHUH OpyCKa 110 HaKJIOHHOM IJIIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BpPEMEHHU JIBM)KEHHS OpycKa 10 HAKJIOHHOM IUIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE M PE3MHOBOM 00pasle, OT UX
nedopmanuu.



W3ydeHne ABUKEHUS CUCTEMBI TN, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 NErKuit OIoK.

N3mepenne ko3¢ duienTa TpeHus 110 BeIMINHE YIIIOBOTo KodddunnenTa 3aBucumocts Frp(N).
HccnenoBanue NBUKeHUs OpycKa 10 HAKIOHHOW TIIOCKOCTH € MEPEMEHHBIM KOA(PDUITUEHTOM TPEHUSI.
N3yuyenue ABMKEHUS Ipy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAOe Teno. [locTynarenbHoe U BpalaTeabHOe ABMKEHHUE TBEPAOro Tesa. MOMEHT CHIIbI
OTHOCHUTENIBHO OcHu BpaieHus. Ilneuo cunpl. CroskeHue cuil, NpUIOKEHHBIX K TBEpHoMy Teny. Llentp
TSKECTH TeJa.

VYcnoBus paBHOBECHUsI TBEPAOTO TeEA.

YcroitunBoe, HEyCcTOUMBOE, O€3pa3IMIHOE PABHOBECHE.

TexHHuecKkne yCTPOWCTBA M TEXHOJOTMYECKHE MPOLECChl: KPOHIITEWH, CTPOUTEIbHBIA KpaH,
penéTyarbie KOHCTPYKIIMH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Buasl paBHOBeCHS.

Yuenuueckuii axcnepumenm, nadopamopnvie padbomul, npakmuKym.

HccnenoBanue ycnoBuil paBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUSI.

KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T CUJl YIPYTOCTH.

N3ydenune ycTOMUMBOCTH TBEPAOTO TeNa, HMEIOMIETO MIOMAAb OMOPHI.

Tema 4. 3akonwl coxpanenus 6 MexaHuke.

Nmmynbc MaTepuanbHON TOYKU, CUCTEMBI MaTepUaIbHBIX ToueK. LIeHTp Macc cucTteMbl MaTepuanbHbIX
Touek. TeopeMa o IBM>KEHUM LICHTPa Macc.

Nmniynbe cuibl 1 M13BMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE 1BMKEHUE.

MomeHT uMmmynbca MarepuanbHOM Touku. llpencraBieHne O COXpaHEHMHM MOMEHTa HMITyJbca B
LEHTPaJIbHBIX MOJISIX.

PaGora cuibl Ha MaoM U Ha KOHEYHOM TepemenieHuu. ['paduueckoe npeacrapneHne padoThl CUTIBL.
MOUHOCTb CHJIBI.

Kunetnueckass sHeprusi mMaTepuaaibHON TOukH. Teopema 00 W3MEHEHWHM KHHETHUYECKOW SHEPrHH
MaTepuaIbHON TOUKHU.

[loTenmmanpHple W HENMOTECHIMATbHBIE CUIbL. [loTeHnumanbHas sHeprusi. lloTeHnManbHass SHEPTHs
yrpyro nehopMupoBaHHON MpYKUHBL. [loTeHIManbHas SHEprus Tella B OAHOPOJHOM I'PaBUTAIIMOHHOM
nosie. [loTeHnmanbHas 3HEprus Tejaa B TPABUTALMOHHOM II0JI€ OJHOPOJHOrO Iapa (BHYTpU U BHE
mapa). Bropast kocmuueckas ckopocTb. TpeTbst KocMUYeCKasi CKOPOCTb.

CBsi3p pabOThl HETOTEHIMATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOH PHEpruu CUCTEMbI Tell. 3aKOH
COXpaHEHUSI MEXaHUUECKOU SHEPTHH.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBuenue bepHymnu ayis ueanbHOM JKMAKOCTH KakK CJIEJACTBHE 3aKOHA COXPaHEHHS] MEXaHUYECKOM
SHEPrUu.

TexHuueckne yCTpPOHMCTBa M TEXHOJOTMYECKHE IPOLECCHI: JBHKEHHE pPAKET, BOAOMET, KOMEp,
MPYXUHHBIN MUCTOJET, THPOCKOTI, GUTYPHOE KaTaHUE Ha KOHBKAX.

Hemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenrie MOITHOCTH CHJIBI.



V3meHeHne sHepruu Teja Mpyu COBEpIICHUH PaboThI.

B3anMHBIE TpEBpAllEHUs] KUHETUYECKOM M NOTCHIMAIBHOW DHEPTHM INpU ACHCTBUU HA TEJIO CHIIBI
TSYKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue SHepruy Ipu CBOOOTHOM MaCHHH.

Yuenuueckuit axcnepumenm, nabopamopnvie padomut, npaKmuKym.

N3mepenne nmnynbca Teaa 1o TOPMO3HOMY ITYTH.

N3Mepenue cuiibl TATM, CKOPOCTU MOJIENH JIEKTPOMOONIIS U MOIIIHOCTH CHUJIBI TATH.

CpaBHEHHE U3MEHEHHS UMITYJIbCA TeJla C UMITYJICOM CHJIBI.

HccnenoBanue coxpaHeHUs1 UMITYJIbCA PU YIPYTOM B3aUMOJEHCTBUH.

N3Mmepenre KHHETUYECKON YHEPTUH TeJla II0 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHIIMATBHON SHEPTUU NPYKUHBI ¢ pabOTOM CHUIIBI TPEHUSI.

Omnpeznenenue pabOThl CHIIBI TPEHUS TP IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Pasnea 3. Monekyasipuas pu3uKa ¥ TepMOANHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MEOPUU.

OcHOBHBIE TOJIOKEHUST MoJeKysipHO-KuHeTndeckoi Teopun (MKT), ux ombeiTHoe 00OCHOBaHUE.
Huddys3usa. bpoyHoBckoe naBrkeHue. XapakTep JBWKEHUS M B3aUMOJEHCTBHS YacTHI] BELECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TNl U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
mojeneld. Macca u pazmepsl Mosekyl (atomoB). KonmnuectBo Bemectsa. Iloctosinnas ABoraapo.
TemnnoBoe paBHOBecue. TemrepaTypa u criocoOsl e€ m3mepenust. [1lkana temnepatyp Llenscust.

MoJens nieanbHOro ra3a B MOJEKYJIIPHO-KMHETHYECKOW TEOPUH: YAaCTHUIIBI ra3a IBUKYTCS XaOTUYECKU
Y HE B3aMMOJICMCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBl. YpaBHeHwe MenaeneeBa—Knanelipona. AOcomoTHas Temmeparypa (Imkana
temnepatyp KeneBuna). 3akon J[lanprona. M3ompouecchl B HIEAIBHOM Ta3e C IOCTOSHHBIM
KOJIMYECTBOM BenlecTBa. [ padudeckoe nmpencraBieHne H30MpoOIECcCOB: U30TEPMa, H30X0pa, n300apa.
CBsi3b MEXKIy JABJICHUEM U CPEIHEW KMHETUYECKOW IHEPrueu MOoCTyNaTeIbHOrO TEIIOBOIO ABUKEHUS
MOJIEKYJI HJECAJIBHOTO Ta3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETHMUYECKON TEOPUM HICAIBbHOIO
rasa).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIMHAMUYIECKON CUCTEMBI CO CPETHEH KMHETHUECKOW dHEPrueu
MIOCTYNATEIbHOTO TEIJIOBOTO ABM)KEHHUS €€ YaCTHULL.

TexHuyeckue yCTpPOHCTBA M TEXHOJOTHYECKHE TMPOILECCHl: TEPMOMETp, OapomeTp, MOoJydeHHe
HaHOMAaTEpHAaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUL BEILIECTBA.

Mojens OpOYHOBCKOTO JTBUKCHHS.

Buneopoinuk ¢ 3anuceo peansbHOro OpOyHOBCKOTO TBUKEHHUS.

Huddy3us xuakocTei.

Mopneins oneita IlTepHa.

[IpuTsxeHue MOJIEKyII.

Mogenu KpUCTalNInYeCKUX PEMIETOK.

Habmronienue u uccienoBaHue U301poLeccoB.

Yuenuueckuit sxcnepumenm, nadbopamopuie padomot, npaKmuKym.

HccnenoBanue mpouecca YCTAaHOBJICHHUS TEIJIOBOIO PaBHOBECHS MPHU TEINIOOOMEHE MEXIy ropsuei u
XOJIOZHOW BOJOM.

N3yuyenune nzorepMudecKkoro mnpoiecca (PeKOMEHI0BaHO MCIIOJb30BaHUE ITUGPOBOIA Jab0paTOpUn).
N3yuenune n30X0pHOro mporecca.

N3ydenue nzobapHoro npoiiecca.



IIpoBepka ypaBHEHUS COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennoevie mawiunoi.

Tepmonunramuueckas (T][]) cuctema. 3agaHue BHEIIHMX YCJIOBHH ISl TEPMOJIMHAMHYECKON CHCTEMEI.
BuemHnue u BHyTpeHHME mapamerpsl. [lapaMeTpel TEpMOAMHAMHYECKOM CHUCTEMBI KaK CpeaHHUE
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano tepmonnHamuku. CaMONpOW3BOJIbHAS peaKcalys TEPMOJAMHAMUYECKON CHUCTEMBI K
TEIJIOBOMY PAaBHOBECHIO.

Mogens wugeanbHOro rasa B TEPMOJMHAMHKE — CHCTEMa YypaBHEHHI: ypaBHeHHE MeHJeneeBa—
Kianeiipona u BbIpa)keHUE Il BHYTPEHHEW 3HEpPruu. Y CIOBUS NPUMEHUMOCTU 3TOM MOJENIU: HU3Kas
KOHIIEHTpALUs YacTHIl, BBICOKHE TeMIEpaTyphl. BolpaskeHue Al BHYTPEHHEN 3HEPIHMHM OJHOATOMHOIO
MJ€aJIbHOrO rasa.

KBazucraTnueckue u HECTATUYECKUE TIPOLIECCHI.

OnemeHTapHass paboTa B TepMoauHaMuKe. Bpluucienue paboTel mo rpaduky mnpouecca Ha pPV-
JrarpaMmme.

Tennonepenaya kak crnocod W3MEHEHHS BHYTPEHHEW SHEPrud TEPMOJMHAMHMYECKOW CHCTEMBI 0e3
coBepiueHus paboTel. KoHBEK1MS, TEIIONPOBOIHOCTD, U3TyUYEHUE.

KonuyectBo TtemuioTel. TemnmoéMkocTh Tena. YaenbHas W MOJISIpHAs TEIUIOEMKOCTH BEIECTBaA.
VYpaBHenue Maiiepa. VYpaenpHas TEIUlOTa CropaHds TOIUIMBA. Pacdér kosmM4yecTBa TEILIOTHI IIPU
teruionepenaye. [lonsitue 06 aquadaTHoM mporecce.

[TepBblif 3ak0H TepMoaMHAMHMKH. BHyTpeHHss sHeprus. KonnmdecTBo TemnoThl M paboTa Kak Mepbl
M3MEHEHUS BHYTPEHHEHN 3HEPTUU TEPMOAMHAMUYECKON CUCTEMBI.

Bropoii 3aKk0H TepMOIMHAMUKH 711 PABHOBECHBIX MPOLIECCOB: YE€pe3 3aJaHHOE PABHOBECHOE COCTOSIHUE
TEPMOIMHAMHYECKOM CUCTEMBI TPOXOANUT €IMHCTBEHHAs aguabaTa. AOCONIIOTHAs TeMIepaTypa.

Bropoil 3ak0H TepMOJMHAMUKU JUIl HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXKHO MepeaTh TEIUIOTY OT
OoJiee X0JI0HOTO Tea K OoJiee HarpeToMy 0e3 komneHcaruu (Knaysuyc). HeoOpaTuMocTh TpUpOIHBIX
IIPOLIECCOB.

[TpuHMne! neiictBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KII. [{ukn Kapho.

OKOJIOTUYECKUE aCIIEKThl UCIIOJIb30BAHMS TEIIOBBIX JBUraTesiel. TemIoBoe 3arps3HEHNE OKpYKarollen
Cpenpbl.

TexHuueckrue ycTpoHuCTBa U TEXHOJIOTMUECKHUE MPOLIECCHI: XOJOAUIbHUK, KOHAULIIMOHED, AU3EIbHBIA U
KapOIOpaTOpHbII JIBUraTesy, nmapoBasi TypOWHA, MOJYyYEHHE CBEPXHHU3KHUX TEMIEpaTyp, YTHUIM3ALUsS
«TEIUIOBBIX)» OTXOJOB C UCIOJIH30BAHUEM TEILJIOBOI'O HACOCA, YTHUIIM3AIMS OMOOPTaHUYECKOTO TOIUIMBA
JUIS BBIPAOOTKH «TETIJIOBOM M AJIEKTPOIHEPT HH.

Hemoncmpayuu.

H3MeHeHune TemMnepaTypsl IpHu aquadaTHyecKoM paciIupeHUH.

Bo3nyniHoe orauso.

CpaBHEHHE YAEIbHBIX TETUIOEMKOCTEH BEIIECTB.

CrniocoObl H3MEHEHUs] BHYTPEHHEH SHEPrUH.

HccnenoBanue agqnadaTHOro mporecca.

KoMnbroTepHble MOJEIH TEIIOBBIX JBUraTENEH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomot, npaKmukKym.

N3mepenne yaenbHON TEII0EMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BEILECTBA.

HccnenoBanue annabaTHOTO IpoIiecca.



N3yyeHue B3aMMOCBSI3U DHEPrUU MEKMOJIEKYJISPHOTO B3aMMOJIEUCTBUS W TEMIIEPATYpPbl KHUIEHUS
JKUJTKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeujecmea. Pazogvie nepexoowl.

[TapoobpazoBanue u KonaeHcauus. Vicnapenue u KuneHue. Y JesbHas TeroTa napooopa3oBaHusl.
Haceimiennple ¥ HeHacwlllleHHbIE mapbl. KadecTBeHHass 3aBUCUMOCTh IUIOTHOCTH W JaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACKIILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIePATyphbl KUIIEHUSI OT JABJICHUS B KUJIKOCTH.

BrnaxxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIaKHOCTb.

TBépnoe Teno. Kpucramimyeckue u amopdHblie Tena. AHU30TPONHs CBOMCTB KpUcTalioB. [lnaBnenue u
KpUCTAIITU3alus. Y ieibHast Teriora riasneHus. Cyonumanus.

Hedopmarnuu tBEpmoro Tena. Pactsokenune m cxkarwme. Chosur. Moxayne Owra. Ilpemen ympyrux
nedhopManui.

TemnoBoe pacmMpeHue )XKUIKOCTEH U TBEPABIX Te, 00bEMHOE U IMHEHHOE paciiupeHne. AHTapMOHU3M
TEIUIOBBIX KOJeOaHMWN YacTUIl BEUIeCTBA KaK MPHUYMHA TETJIOBOTO pACHIMpPEHUs Tell (Ha Ka4ueCTBEHHOM
YpOBHE).

[Ipeobpa3zoBanue sHEPTUM B (Pa30BBIX MEpeXoax.

VYpaBHeHUe TerIoBOro OanaHca.

[ToBepxHocTHOEe HaTspKeHHE. Kod(h(dUIIMEHT MOBEPXHOCTHOTO HATSKEeHHS. KanmwuispHbie sSBICHUS.
JlaBieHue 1moj MCKpUBIEHHOW MOBEPXHOCTHIO kuaKocTh. Dopmyina Jlamnaca.

TexHuueckue YyCTpOMCTBA U TEXHOJOTUYECKHE TMPOIECCHl: KUAKUE KPHUCTAILIbl, COBPEMEHHBIE
MaTEepUAIBL.

Hemoncmpayuu.

TemnnoBoe pacmupeHue.

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKEHUSI.

OMBITH ¢ MBUIBHBIMHU TITIEHKAMHU.

CmauuBaHue.

Kanunnsipuele siBiaeHust.

Mopaeny HEHLIOTOHOBCKOH KUJIKOCTH.

CriocoObl U3MEpPEeHUs BIaKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAJUIMUECKOIO BELIECTBA.

Bunbr nedopmarmii.

Habmronenue manbix nedopmaiiuii.

Yuenuueckuii axcnepumenm, nadopamopnvie padomut, npakmuKym.

N3ydeHune 3aKkOHOMEpPHOCTEN UCTIAPEHUSI )KUIKOCTEH.

N3mepenne yaenpbHON TEIUIOTHI IUIABJIEHUS JIbJA.

N3yyeHue CBOMCTB HACHIICHHBIX NIAPOB.

H3mepenue abCOIOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MAacChl TAPOB B TIOMEIICHHH.

N3mepenne ko3 uimenTa noBepXHOCTHOTO HATSKCHHUS.

Wsmepenne moayns FOura.

HccnenoBanue 3aBUCUMOCTH AePOpMaIUK PE3UHOBOTO 00pasiia OT MPUIOKEHHOH K HEMY CHIIBI.
Pa3pnen 4. DiiekTpoauHaMuKa.

Tema 1. dnekmpuueckoe none.



OnekTpu3anus Teln U €€ MposABICHUS. DJEKTpUUECKUH 3apsan. JlBa BHMIa DJIEKTPUYECKHUX 3apsiOB.
[IpoBOAHMKHM, IUAJIEKTPUKH U TOJTYHPOBOJHUKH. OJEMEHTApHBIA 3JEKTPUUYECKUH 3apsii. 3aKoH
COXPAHEHHUs SJIEKTPUUYECKOTO 3aps/a.

BsaumoperictBue 3apsoB. Toueunsle 3apsasl. 3akoH Kyinona.

Onextpuueckoe noje. Ero aeiicTBue Ha 3eKTpUUECKHE 3apsiibl.

Hanpsoxkénnocts anextpuueckoro mois. [IpoOubiit 3apsn. JIuHuu HanpsoKEHHOCTH AIEKTPUYECKOTO
noJisi. OTHOPOJHOE ANEKTPUUECKOE TTOJIE.

[loTeHIMaNbHOCTh  ANEKTPOCTATUYECKOTO  MoJisi. Pa3HOCT,  MOTEHLMAIOB UM HamlpsKEHUeE.
[loTeHumanbpHas SHEPrus 3apsja B JIEKTPOCTATUYECKOM mosie. [loTeHIman 31eKTpocTaTH4eCKOro Moisl.
CBsi3p HamnpsHKEHHOCTU TOJS M Pa3HOCTH NOTEHLUUATOB Ul 3JIEKTPOCTATUYECKOTO MO (Kak
OJTHOPOAHOT0, TaK ¥ HEOAHOPOIHOTO).

IIpuHLIMI CyneprO3ULUH dJIEKTPUUECKUX OJIEH.

[Tone Toueunoro 3apsaa. [lone paBHOMepHO 3apskeHHOU cdepsl. [lone paBHOMEpPHO 3apsyKEHHOTO IO
00béMy tmapa. Ilome paBHOMEpHO 3apsKEHHOW OECKOHEUHOW TUIOCKOCTH. KapTuHbl JTUHUN
Hanps>KEHHOCTHU ATUX TOJIEN U DKBUIIOTEHIHAIBHBIX IOBEPXHOCTEM.

[TpoBOAHMKY B 3JIEKTPOCTATHUECKOM TOJIE. Y CJIOBHE PaBHOBECHS 3aps10B.

JIM3IEeKTpUKHY B 3JEKTPOCTATHUECKOM MoJ€e. J(M3neKTpuyeckas MpOHUIAEMOCTh BELIECTBA.
Konzaencarop. 1eKTpoEMKOCTh KOHIEHCATOpA. DIEKTPOEMKOCTD IIIOCKOI0 KOHAEHCAaTOpa.
[TapannensHoe coeHEHNE KOHIeHcaTOpoB. [locnenoBaTeibHOE COEAMHEHNE KOHAEHCATOPOB.

OHeprus 3apsyKEHHOT0 KOHIEHCATOPA.

JBr>KeHUE 3apsSKEHHOW YaCTHI[bI B OJTHOPOAHOM AJIEKTPUUECKOM TTOJIE.

TexHuueckne  yCTpOMCTBA M TEXHOJOTMYECKHE  IPOLECCHI:  AJIEKTPOCKOIN,  3JIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE DJIEKTPONpUOOpOB, KOHAEHCATOpbl, reHepatop Ban e
['paada.

Hemoncmpayuu.

YCTpoUCTBO U IPUHLUIL ACHCTBUS DJIEKTPOMETPA.

DIeKTpUUECKOe MOJIe 3apSyKEHHBIX IAPUKOB.

DIEeKTPUYECKOE MOJIE ABYX 3APSIKEHHBIX IIACTHH.

Mogens anekTpocTaTuueckoro reaeparopa (Baun ne I'paada).

[IpOBOJTHHUKY B 3JIEKTPUUECKOM IOJIE.

DneKTpocTaTUuecKas 3alluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MOCTOSHHOW U IEPEMEHHOU EMKOCTH.

3aBUCHMOCTbh AJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAAW IUIACTHH, PACCTOSHUS MEXKIY
HUMU U JUIEKTPUIECKON TPOHULIAEMOCTH.

DHeprust MEKTPUYECKOT0 MOJIs 3apsyKEHHOT0 KOHJEH caTopa.

3apsiika U pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padomut, npaKkmuKym.

OneHka cul B3aUMOJICHCTBUS 3apSKEHHBIX Tell.

HaOGnroeHue npeBpalieHys Hepruu 3apsHKeHHOTO KOHIEHCATOPa B YHEPTUIO U3TYUYEHUS CBETOAMO/A.
W3ydeHne npoTekaHus ToKa B LIETIH, COJEprKaIle KOHIeH caTop.

Pacripenesienrie  pa3HOCTH MMOTEHLMAJOB (HANpSOKEHHs]) TPU  TOCIEIOBATEIbHOM COEIUHEHUU
KOH/ICHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannwlit 3.1eKmpuydecKuii mox.

Cuna Toka. [locTosiHHBIHN TOK.



VYcnoBus CyIiecTBOBaHHUS TMOCTOSHHOTO AJIeKTpudeckoro Toka. Mcrounmku Toka. Hampstkenne U u
OJC é.

3akon Oma ISl ydacTKa LenH.

DJIIEKTPUYECKOE CONPOTUBIEHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OJHOPOIAHOIO IIPOBOJAHMKA OT €r0
JUITMHBI U IJIOLIAAH MTONEPEYHOro CeYeHMsl. Y 1eIbHOE CONIPOTUBIICHHE BEILIECTRA.

[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOAHHMKOB. PacyéTr pa3BeTBIEHHBIX
anekTpuyeckux nenei. [Ipasuna Kupxroda.

PaGora anexrpuyeckoro Toka. 3akoH Jxoyna—Jlenna.

MoIIHOCTB AJEKTPUYECKOro ToKa. TernoBas MOUTHOCTh, BIJENsIEMast Ha PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHHUE HMCTOYHMKA TOKa. 3akoH Owma [ TOJHOM (3aMKHYTOM)
AJIEKTPUYECKOH 1IeTr. MOIIHOCTh HICTOYHMKA TOKa. KOpoTKkoe 3aMbIkaHueE.

KonzaeHncarop B Lienu NOoCTOSIHHOTO TOKA.

TexHuuyeckrue yCTpOHCTBa U TEXHOJOTMUECKHE IMPOLECChl: aMIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
AIEKTPUYECKOMN SHEPTUH.

Hemoncmpayuu.

W3mepeHnue cuiibl TOKa U HaIpsKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHUJIBI TOKA OT HAMNpsDKEHHUS ISl PE3UCTOpa, JaMIIbl HAKalUBaHUS H
CBETOIMOAA.

3aBUCUMOCTh COTNPOTUBIIEHUS IMIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOMIA[M MOMEPEYHOIO
CEUYEHUs U MaTepuana.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMPOTHUBIICHUS IIPU TOCTOSSHHOM HAIIPSKEHUU.

[Ipsimoe u3mepenne DJIC. KopoTkoe 3aMbIkaHME TaJIbBAHUYECKOI'O AJIEMEHTA U OIIEHKAa BHYTPEHHETO
CONPOTHUBJICHUS.

Crioco06rl coennHeHust UCTOYHUKOB Toka, DJ1C batapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKIY MOIIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.
Yuenuueckuii sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

HccnenoBaHnne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mMepenue yaenbsHOro COMPOTUBICHHS IIPOBOTHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKCHUS JJIs JITAMITbl HAKaJTUBaHUS.

YBenuueHue npenenia n3MEpeHus amnepmeTpa (BoJIbTMETPA).

N3mepennie D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu J/IC raibBaHUYECKOro 3JI€MEHTa OT BpEMEHU MPU KOPOTKOM 3aMbIKaHUH.
HccnenoBanue pa3HOCTH MOTEHIMAIOB MKy MOIIOCAMU UCTOYHUKA TOKA OT CUJIBI TOKA B IICTIH.
HccnegoBanue 3aBUCUMOCTH MOJE3HONM MOIIIHOCTH UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ paznuuneix cpeoax.

DneKTpuyecKas MPOBOJUMOCTb PA3TUYHBIX BEIIECTB. DIIEKTPOHHAS MPOBOJIUMOCTD TBEPIBIX METAILIIOB.
3aBUCHMOCTb CONPOTUBIICHUSI METAJIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpruueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass W TpPUMECHAsh MPOBOJUMOCTH MOIYMPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEeKTPUYECKUA TOK B DJIEKTPOIUTAX. OIEKTPOIUTHUECKAs AUCCOIMAlMS. OIJIEKTPOJU3. 3aKOHbBI
®dapanes 17 JIEKTPOIU3A.

OnexkTpuueckuii Tok B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENIbHBIM pa3psia. Pa3znuuHble THITBI
CaMOCTOSITENILHOTO pa3psanaa. Monuus. [Inazma.



TexHuueckne yCTpoilcTBa U MPAaKTUUECKOE NPUMEHEHHE: Ta30pa3psAHbIE JIAMIIbI, JJIEKTPOHHO-Ty4YeBast
TpyOKa, TOJIYIPOBOJHHKOBBIE MPHOOPHI: THOJM, TPAH3UCTOP, (DOTOAMON, CBETOIMOJ, TabBAaHUKA,
papuHUPOBaHUE MM, BBIIIJIABKA AIFOMUHHUSA, JICKTPOHHAs MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

3akoHsbl 35ekTpoaun3a Papanes.

HckpoBolt pa3psa 1 IpOBOAUMOCTh BO3IyXa.

CpaBHEHHE IPOBOJUMOCTH METAJIOB U MOJYIIPOBOJHUKOB.

OnHOCTOPOHHSIS IPOBOUMOCTD TUO/IA.

Yuenuueckuit 3xcnepumenm, nabopamopusie padomoi, RPAKMUKYM.

HaGnronenue snextpoinusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTHUBIIEHUS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU JUOJA.

Pu3nyecKUil NPAKTHKYM.

CrnocoObl  M3MepeHHs (U3NYECKUX BEJIUYMH C HCIOJb30BAHUEM aHAJIOTOBBIX M  LU(POBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JaTYUKOBBIX CHCTEM. AOCOIIOTHBIE MU OTHOCHTEIbHBIC
MOTPEIIHOCTH U3MepeHui puznyeckux BeanurH. O1eHKa rpaHul] MOrpenIHOCTeH.

[TpoBeieHne KOCBEHHBIX M3MEPEHMH, MCCIETOBAHUN 3aBUCHUMOCTEH (PM3NYECKUX BEIMYMH, MPOBEpKa
IPEJIOKEHHBIX TUIOTE3 (BBIOOp M3 pabOT, ONMUCAHHBIX B TEMATHUYECKUX pazjenax «YUYeHUYECKHH
HKCIEPUMEHT, JIAOOPATOPHBIE PAOOTHI, IPAKTUKYM).

MesxknpeamMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 Kiacce OCYHIECTBISIETCA C  y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBA3eH ¢ KypcaMH MaTeMaTHKH, OMOJOIMM, XUMHHM, reorpaduu u
TEXHOJIOTUH.

Mescnpeomemnvie nonamus, C6A3AHHbLIE C UYUEHUEM MEMO006 HAYYHO20 NO3HAHUA: SBIICHUE,
Hay4HbIM (akT, runoresa, (undeckas BeIUYMHA, 3aKOH, Teopus, HaOIIOAEHUE, SKCIEPHMEHT,
MOJICIIUPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPELUTHOCTH U3MEPEHHI, N3MEPHUTEIbHbIE PHOOPHI, U poBas
nmabopartopus.

Mamemamuka: peuieHue cuctembl ypaBHeHMH. Jlunednas QyHkius, napabona, runepbona, HX
rpaduku u cBoiicTBa. Tpuronomerpuyeckue QyHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIMH HA OCH KOOPJUHAT, CII0KEHUE BEKTOPOB.
Buonozua: mexaHuyeckoe JBHKCHHE B JKUBOW mpupone, Iuddys3us, O0CMOC, TEIIIOOOMEH >XUBBIX
OpraHU3MOB, TEIUIOBOE 3arps3HEHHE OKpY’KAIOLIEH cpenbl, yTWiIM3alus OMOOPraHUYECKOro TOIUIMBA
JUI BBIPAOOTKHU «TETIOBOI» U 3JIEKTPO3HEPIUH, TOBEPXHOCTHOE HATSHKEHUE M KalMJUIIPHBIC SBJICHUS B
IIPUPOJIE, DIIEKTPUUECKUE SABJICHUS B XKUBOW IIPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSpHAs
Macca, IoJy4YeHHUEe HaHOMAaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, )KUIKOCTEH M ra3oB, KHUIKHE
KpUCTAJIJIbl, AJIEKTPUYECKUE CBOWCTBA METAJIOB, J3JEKTPOJIMTUYECKAs JUCCOLMALMs, TrajlbBaHHKA,
ANIEKTPOHHASI MUKPOCKOIIHS.

T'eozpagpusa: BnaxxHoCTh BO3/1yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHUE JBUKEHUHM C UCIOJIB30BAHUEM MEXAHU3MOB, YUET CYXOIrO U KHUIKOIO
TPEHUsT B TEXHHUKE, CTaTUYECKHME KOHCTPYKIMM (KPOHIITEHH, pemérdyarble KOHCTPYKLHN),
HCII0JIb30BaHUE 3aKOHOB COXPAHEHMsI MEXAHUKHU B TEXHUKE (TMPOCKOII, BOJOMET U APYTUE), ABUTATEIb
BHYTPEHHEIr0 CropaHusi, napoBas TypOuWHA, OBITOBOM XOJIOAWIBHUK, KOHIWLHUOHEP, TEXHOJOTUU



IIOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCJIE HAHOMATEpUAJOB, MU HAHOTEXHOJIOTHUH,
NIEKTPOCTaTUYECKas  3alllUTa,  3a3€MJICHHE  DJIEKTPOIPUOOPOB,  Tra3opas3psiAHblE  JIaMIIbI,
HOJIyIIPOBOJHUKOBBIE IPHOOPHI, TaJIbBAHUKA.

11 KJIACC

Paznen 4. DuekTpoauHaMuka.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBie MOCTOAHHBIX MAarHUTOB M TPOBOJHHUKOB C TOKOM. MarHutHoe mone. Bekrtop
MarHuTHOM UHAYKIMH. [[pUHINI cynepno3uiui MarHUTHBIX Nosie. JIMHUM MarHUTHOM MHTYKLIMH.
MarnuTtHO€ 10Jie TPOBOJHUKA C TOKOM (MPSMOTr0 IMPOBOJHUKA, KATYIIKH U KPYroBOro BUTKA). OmbIT
Opcrena.

Cuna Amrnepa, e€ HanpaBJICHUE U MOIYJIb.

Cuna Jlopenna, €€ HampaBi€HHE W MOAYJb. JIBM)KEHHE 3apsDKEHHOW YacTUIBI B  OJHOPOJIHOM
MarHuTHOM noJje. Padota cumisl Jlopena.

MarnuTHoe noJje B Bemiectse. DeppoMarHeTHKH, apa- U JuaMarHeTUKH.

TexHHuecKkue yCTpOWCTBA M TEXHOJOTHMYECKHE IMPOUECChl: MPUMEHEHHUE MOCTOSHHBIX MAarHUTOB,
ANEKTPOMATrHUTOB, TECTEP-MYIBTUMETP, DIEKTPOABUTATENb SIKOOU, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHUH WHIYKIIMA MAarHATHOTO TIOJIS TIOJIOCOBOTO M IMOJAKOBOOOPA3HOTO TMOCTOSHHBIX
MAarHuTOB.

Kaptuna nuHWUN MarHuTHOWM WHAYKIMH TIOJS JUIMHHOTO TPSMOTO TPOBOJHWKA W 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumozencTeue qByX MIPOBOJHUKOB C TOKOM.

Cuia Amnepa.

[evictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

Habnronenue aBMKEHUs MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIIMTT ACHCTBUSA AIEKTPOUZMEPUTEIHLHOTO TPHOOPA MATHUTOAIEKTPHUIECKON CHCTEMBI.
Yuenuueckuii akcnepumenm, nabopamopnuie padomasl, nPAKMUKYM.

HccnenoBanre MarHUTHOTO IIOJIS IIOCTOSIHHEIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnepoBanue neiicTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

Nsmepenne cuinbl AMnepa.

N3yuyeHune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHre MarHUTHOM WHAYKITUU HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. dnekmpomaznumuas UHOYKYUA.

SIBnenue »nekTpoMarHuTHOM HMHAYKUMH. [loTok Bekropa MarHuTHOM MHAYKIMU. DJC HMHIYKUUH.
3aKkoH 3ekTpoMaraiuTHoi nHaykiuu dapanes. Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC MHAYKIIMY B MPOBOJIHUKE, JIBHKYIIEMCS B OJJHOPOJIHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenua.

NunyktuBHOCTH. KaTymika WHAYKTHBHOCTH B LIETIH TTOCTOSTHHOTO TOKa. SIBieHne camomHaykiun. D/(C
CaMOMHIYKIIUH.

DHeprus MarHUuTHOTO TOJIS KAaTYIIKUA C TOKOM.

DJIEKTPOMarHuTHOE TIOJIE.

TexHuueckrue yCTpONCTBAa U TEXHOJIOITMYECKUE MPOLIECChl: MHAYKIUOHHAS M1€4Yb, COJICHOU/, 3alllUTa OT
ANIEKTPU3ALMU TEJ IPH JIBXKEHUH B MAaTHUTHOM T10JI€ 3E€MJTH.



Hemoncmpayuu.

HabGnronenue siBeHust SJ€KTPOMarHUTHON UHIYKITHH.

Hccnenosanue 3aBucumoctu J/1C HHAYKIIUK OT CKOPOCTH U3MEHEHUSI MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tagenne MaruuTa B alFOMUHUEBOM (MEHOI) TpyOe.

SIBneHue caMOMHTYKIMH.

Uccnenosanue 3apucumoct D{C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA B IETH.
Yuenuueckuit axcnepumenm, nadopamopnvie padomul, npakmuKym.

HccnenoBanue siBICHUS 3IEKTPOMArHUTHOW WHAYKIINU.

OrnpeneneHre MHIYKIUA BUXPEBOTO MAarHUTHOTO TOJIA.

HccnenoBanue siBIEHUS CAMOUHTYKIIHH.

COopka Mo/IenTH SNIEKTPOMAarHUTHOTO TeHepaTopa.

Paznea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenpHas cucrema. CBOOOIHBIE KOJEOAHMS.

I"apmonnueckue konedanus. Kunematnueckoe v TMHaAMUYECKOE OMUCAHUE. DHEPTeTUUYECKOE ONMCaHUE
(3aKOH COXpaHEHMsI MEXaHHYECKOW »Hepruu). BbIBoA AMHAMHYECKOTO OMHCAHHUS TapMOHMYECKUX
Kose0aHui U3 UX SHEPreTUIECKOro U KHHEMATHYECKOTO OTHCAHUS.

Ammuntyzaa u ¢asa konebanuil. CBs3b aMIUIMTYAbI KOJI€OaHUN MCXOJHOM BEJIMYUHBI C aMIUTUTyJaMU
KoJIeOaHU €€ CKOPOCTH U YCKOPEHHSI.

[lepron u ywactora koneOanwid. Ileprom MaibIx CBOOOJHBIX KOJICOAHUH MaTeMaTHYECKOTO MasTHHKA.
[lepuoxa cBOOOIHBIX KOJeOaHUH MPYKUHHOTO MasiTHUKA.

[Tonatue o 3aryxaronux KoneOaHusx. BeiHyxkneHHble koneOanus. PezoHanc. Pe3oHaHcHas KpuBas.
BnusiHue 3aTyxaHusl Ha BUJl pe30HAHCHOM KpuBOil. ABTOKOIE0aHuSI.

TexHuyeckrue yCTpOIICTBA W TEXHOJOTHYECKHE IMPOILIECChl: METPOHOM, Yachl, KaueldH, MY3bIKaJbHBIC
MHCTPYMEHTHI, ceiicmorpadg.

Hemoncmpayuu.

3anuch KojaebaTeIbHOrO ABUKECHHUS.

Habmoienne He3aBUCUMOCTH TIEPHOAa MaJIbIX KOJICOaHMIA rpy3a HA HUTH OT aMIUTHTY/IbI.
HccnenoBanue 3aTyxaroomux KoyJieOaHWA W 3aBHCHUMOCTH TIEpHOJa CBOOOIHBIX KOJIEOAHWH OT
CONPOTUBIICHUS.

UccnenoBanue xosebanuii Tpy3a Ha MAaCCUBHOM MPYXUHE C 1ETbI0 POPMUPOBAHUS TIPEICTABICHHUN 00
UeabHOM MO NPYKUHHOTO MasiTHHUKA.

3aK0H COXpaHEHUS YHEPTUU NIPH KOJIeOaHUSX rpy3a Ha MPYKUHE.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Habmronenue pe3onanca.

Yuenuueckuii 3xcnepumenm, nadbopamopnvie padomut, npaKkmuKym.

N3mepenue nepuojia cCBOOOAHBIX KOJIEOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS TENa B X0JIe KoJIeOaHUil Ha yIIpyroM MojBece.

N3yuenune ABUKEHUSI HUTSIHOTO MasITHUKA.

[Ipeobpa3oBanue FHEPTUH B IPY>KUHHOM MasSTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXAIOIIUX KOJIeOaHUH.

UccnenoBanue BhIHYKIEHHBIX KOJICOAHUH.

Tema 2. dnekmpomaznummple Konedbanus.



Konebarenbublii koHTYp. CBOOOAHbBIE 3JIEKTPOMArHUTHBIE KOJeOaHHsS B HIEATbHOM KojeOaTelTbHOM
koHType. @opmyna TomcoHa. CBs3b aMIUIMTYABI 3apsiia KOHAEHCATOpa C aMIUIUTYJOW CHJbI TOKa B
Kosie0aTeIbHOM KOHTYpE.

3aKOH COXpaHEeHHUsI PHEPTUU B UJICATTbHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMAarHuTHbIE KosieOaHusl. BeIHYKI€HHbIE JIEKTPOMAarHUTHbIE KOJIeOaHusl.
IlepemeHnHBbI TOK. MOIIIHOCTH IEPEMEHHOI0 TOKA. AMIUIUTYAHOE U JIEUCTBYIOIIEE 3HAUYECHUE CUJIBI TOKA
U HaIlpsDKEHUS! TP Pa3InYHON (popMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKA OT BPEeMEHH.

CuHycouaanbHblii TIEpeMEHHBbIH TOK. Pe3nucrop, KOHAEHCATOp M KaTylllKa WHAYKTHUBHOCTH B IIENH
CHHYCOMJIAJIbHOTO ITIEPEMEHHOI0 TOKa. Pe30HaHc TokoB. Pe30HaHC HaNpsHKEHUI.

Wneanwshsiii Tpancopmatop. [IpousBoncTBo, nepeaayda U moTpeOIeHHEe AMEKTPUISCKON YHEPTUH.
OKOJIOTUYECKNE PUCKM MpPU  TPOU3BOJACTBE  BJIEKTpodHepruu. KynbTypa  MCIONB30BaHUSA
AIIEKTPO3HEPIHH B TOBCEAHEBHOM JKU3HMU.

TexHuyeckne YyCTpOCTBA W TEXHOJOTHYECKUE TMPOLECCHl: AJIEKTPUUECKU 3BOHOK, TI'€HEepaTop
MIEPEMEHHOI0 TOKA, JIMHUH JIEKTpoInepeaay.

Hemoncmpayuu.

CB0OOHBIE EKTPOMArHUTHbIE KOJIeOaHusl.

3aBHUCHUMOCTb YaCTOThI CBOOOJAHBIX KOJeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuuiorpaMmbl AJIEKTPOMArHUTHBIX KOJICOAHUIA.

['enepaTop He3aTyXalIKX JEKTPOMAarHUTHBIX KOJIeOaHUH.

MoJiens 31€KTpOMarHUTHOTO T€HEpaTopa.

BbiHyX/1€HHbIE CHHYCOUJAIbHBIE KOJICOaHMUSL.

Pe3ucrop, karymika MHAYKTUBHOCTH U KOHJEHCATOP B LIEMH IEPEMEHHOIO TOKA.

Pe3oHaHc npu nocnenoBaTeNbHOM COEUHEHNH PE3UCTOPA, KAaTYIIKH UHIYKTUBHOCTH U KOHIEHCATOPA.
YCTpOHCTBO M IPHUHIIUTT ACHCTBHS TpaHCHopMaTopa.

Mopeinb TUHUY 3IIEKTPOIIEepEaauH.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomul, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnegoBanue mepeMEHHOrO TOKAa 4epe3 IMOCIEIOBATENbHO COEAMHEHHBIE KOHAEHCATOp, KaTyWIKy M
pe3ucTop.

Habmroienue 351eKTpoOMarHuTHOTO Pe30HaHCa.

HccnenoBanue pab0OThl HICTOYHUKOB CBETA B IIENH IEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL.

MexaHnudeckue BOJIHBI, YCIIOBUS UX pacnpocTtpaHeHusd. llonepeunsie u npononsHbeie BonHbL [lepuon,
CKOPOCTb paclpoCTpaHeHMsi M JUIMHAa BosIHBL. (CBOMCTBA MEXAaHWYECKUMX BOJH: OTpPaKEHHUE,
npesoMIIeHne, HHTepGepeHIns U AUPPaKIUsL.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

[IlymoBoOe 3arpsi3HEHNE OKPYXKAIOIIEH Cpebl.

ONEeKTPOMarHUTHbIE BOJHBI. YCJIOBMSI M3JIyUY€HHs 3JIEKTPOMATHUTHBIX BOJH. B3aummHas opueHTtanus
BEKTOPOB B 2JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH: OTpPa)XXCHHE, IMPEIIOMIICHHE, MOJSIpU3alusl, UHTepPEepeHIHs U
nudpakims.

[Ikana »neKTpoMarHuTHBIX BOJH. [IprMeHeHHEe S7IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpyHIMIIBI pagOCBA3Y U TEJIEBUACHUS. Pagronokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH CPEbl.



TexHuueckne ycTpoWCTBa M IPAKTUUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIE WHCTPYMEHTBHI, pajap,
paauonpuEéMHHUK, TEJIEBU30p, aHTEeHHA, TenedoH, CBU-neus, ynpTpa3ByKoBas AMarHoCTUKa B TEXHUKE U
MEIULMHE.

Hemoncmpayuu.

O6pa3oBaHue U pacIpOCTpaHEHNE TTOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Kounebutomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUI.

Habmroienue otpakeHus U IpeaoMIICHUSI MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiimy MEXaHH4eCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa yibTpa3ByKa M €ro NpUMEHEHHUE.

HaGnroneHue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYI0M U 4acTOTOM KOJIeOaHHH.
HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX ~BOJIH: OTPaK€HUE, NPEIOMIIEHUE, MOJIApU3aLus,
nudpakiys, THTEPPEPCHITHS.

ObHnapyxeHue HHQPaKPACHOTO U YIbTPA(PHOIETOBOIO U3ITyUCHUI.

Yuenuueckuii axcnepumenm, nadopamopnvie padbomul, npakmuKym.

N3ydeHne napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsiMonMHEHOE pacIpOCTPAaHEHUE CBETa B ONHOpPOAHOM cpene. JIyd cBera. TodeuHbId HCTOYHUK
CBeTa.

OtpaxxeHue cBeTa. 3aKoHbl OTpaxkeHMs cBeTa. IlocTpoeHue wu300pakeHUH B IJIOCKOM 3€pKaje.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPEJIOMJICHUS CBeTa. AOCONIOTHBIM TOKa3aTreib MPETOMIICHHUS.
OTHOCUTENBHBIN MOKa3aTeNb NpesoMiIeHus. [IoCTOSHCTBO 4acTOTHI CBETAa U COOTHOLIEHUE JJIMH BOJIH
IIPY [IEPEX0/I€ MOHOXPOMATHUECKOIO CBETAa Uepe3 IPaHMIly pa3ziesa IByX ONTHUECKUX CPE.

Xona myueit B npusMme. Jucnepcus ceeta. CioxHbli coctaB Oenoro csera. L{ser.

ITonHoe BHyTpeHHEee oTpaxkeHHe. IIpenenbHblil yroi MoJMHOro BHyTPEHHETO OTPAKEHUS.

CoOuparome M paccewBaromye JWH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOSHHME M ONTHYECKas CHuiia
TOHKOM JIMH3BI. 3aBUCUMOCTH (POKYCHOT'O PACCTOSTHUS TOHKOW c(pepruecKoi JIMH3BI OT €€ TeOMETPUH U
OTHOCHUTEJIBHOTO MI0KA3aTelIs IPEIOMIICHNS.

@opMyiia TOHKOM JIMH3bI. Y BEJIMYECHHE, JaBAEMOE JIMH30M1.

Xona Jiyda, IpOUIeAIIEro JUH3Y MO IMPOU3BOJIBHBIM YIJIOM K €€ TIIaBHOM ontudeckoi ocu. IToctpoenune
n300pakeHUI TOYKU U OTPe3Ka MPSAMOil B COOMPAIOILINX M PACCENBAIOIINX JIMH3AX U UX CUCTEMaXx.
OnTuueckue npudopsl. Pazpemaronias cnocoOHocTs. ['11a3 kak ontuyeckas cucrema.

IIpenens! IPUMEHUMOCTH F€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. Murepdepenuus cBeta. KorepeHTHbIE HMCTOUHUKH. YCIOBHS HaOJIOJCHUS
MaKCUMyMOB M MHUHHUMYMOB B HUHTEP()EPEHIIMOHHON KapTHHE OT ABYX KOI'€PEHTHBIX HCTOYHHUKOB.
[Tpumeps! Ki1acCUUECKUX HHTEPHEPEHIIMOHHBIX CXEM.

Hudpakuus cera. [udpakumonHas peméTrka. YcloBHe HAONIONEHUS TJIABHBIX MaKCHMYMOB MpH
[1a/IEeHUY MOHOXPOMAaTHYECKOro CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

ITonspuszanus ceerta.

TexHudeckne yCTpOMCTBA W TEXHOJIIOTMYECKHE IPOIECCHl: OYKH, JIyNa, NEepucKor, (oToamnmapar,
MHUKPOCKOII, IPOEKIMOHHBIN amnmnapaT, MPOCBETIIEHUE ONTHKH, BOJIOKOHHAs ONTHUKA, TU(PPAKLHMOHHAs
pemeTKa.

Hemoncmpayuu.



3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeinoMiIeHHsI CBETA.

Habmtoienne noaHoro BHyTpEHHETo oTpaXkeHus. MoJienb CBeToBo1a.

HccnenoBanue xo/1a CBETOBBIX IMYYKOB Yepe3 TIOCKOMApaIeIbHYIO TUTACTUHY U TTPU3MY.
HccnenoBanue cBONCTB N300paKeHU B JIMH3aX.

Monenu MUKpOCKOTa, TeIeCKOoIa.

Habmonenue untepdepeHnu cera.

HaOironenne BETOB TOHKNUX IUIEHOK.

Hab6nronenue nqudpakimm cBeTa.

N3yuenne 1upakinOHHON PEIIETKH.

Hab6nronenue qudpakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habmroienue nonsipusanuu cBeTa.

[TpumMeHeHre TONaSIPOUIIOB ISl U3yUSHHS] MEXaHUYECKUX HaIPsHKEHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnuvie pabomul, npaKkmuKym.

N3mepenue nokasatesns MpeaoMIIEHUs CTEKIIa.

HccnenoBanue 3aBUCUMOCTU (POKYCHOTO PacCTOSIHUS OT BEIIeCTBa (Ha MPUMEPE KHUIKHUX JIUH3).
N3mepenue pOKyCHOT0 pacCTOSIHHUS PacCEUBAIOIINX JIHH3.

[Tonmyuenue n3o0paxeHHs B CUCTEME U3 TUNIOCKOTO 3€pKajia U JIMH3BL.

[Tony4yeHnue u3o00paXkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue TeIeCKOMMUECKUX CUCTEM.

Habmonenue nudpakuuu, nHTephepeHIy U NOISIpU3aIK CBETA.

W3yueHne noasipu3aluu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU AUIJIECKTPHUKA.

W3yuenne nHTepHEpEHITNN Ja3€PHOTO U3TYICHUS Ha IBYX IIEIISX.

Habmronenue nucnepcum.

Habmonenue u uccnenoBanue 1uGppakiiuOHHOTO CIIEKTPA.

N3mepenne 1iiMHbI CBETOBOM BOJIHBI.

[Tonmyuenue ciekTpa U3MTy4eHHUsS] CBETOUO/1a IPU MTOMOIIH TU(PAKINOHHON PEHIETKH.

Pa3nen 6. OcHOBBI cHeHAJIBLHON TEOPHH OTHOCHTEJIbHOCTH.

['panunubl  OPUMEHMMOCTHM  KJIACCHMYECKOM  MexaHWkKW. [llocTymaTtel  cenMalbHOM  TEOpUH
OTHOCHUTEJIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBajid. [IpeoOpazoBanusi Jlopenma. VYcinoBue MNPUUYUHHOCTH.
OTHOCUTENBHOCTH OAHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILEHUE ITTUHBIL.

DHEprusi U UMITYJIbC PEISATUBUCTCKOM YaCTHIIBI.

CBsi3b Macchl C SJHEPTUEN U UMITYJICOM PENTUBUCTCKOMN YaCTHUIIbl. DHEPTUs MOKOS.

TexHuyeckue YCTpPONCTBA M TEXHOJOTHMYECKHE IMPOLECChl: CIYTHUKOBBIE MPUEMHUKH, YCKOPUTETH
3apsHKCHHBIX YACTHII.

YyeHnueckui 3KCIEpUMEHT, J1a00paTOpHbIe pabOThl, IPAKTUKYM.

OnpeneneHre UMIYIbCa U SHEPTUU PEIATUBUCTCKUX YacTUIl (M0 (GoTorpadusiM TPEKOB 3apsIKEHHBIX
YaCTHUI] B MArHUTHOM TI0JI€).

Paznen 7. KBanroBas pusuka.

Tema 1. KopnycKyaapHno-601no80it oyanusm.

PaBHOBecHOE TerioBO€ M3IydeHHE (M3JIyueHUE aOCOJIOTHO Y€pPHOro Tejia). 3aKOH cMelleHus Buha.
I'mnoresa Ilnanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYIIEC (POTOHA.



®otordpdext. Ombitel A. I'. CroneroBa. 3akoHsl (oTorddexta. YpaBHeHHe ODWHIITEHHA I
dorosddexra. «Kpacnas rpanuna» porodpdexra.

JlaBienne cBera (B YAacCTHOCTH, MAABJICHHE CBETa Ha aOCOJIIOTHO MOIVIOIIAIOUIYHD M aOCONIOTHO
oTpakaroiryto nmoepxHocts). OnbiTsl I1. H. JleOenena.

BonnoBeie cBoiictBa uwactui. Bomubl ne bpoiinsa. Jnuna Bomubl ge bpoitnis u pasmepsl oOmactu
JIOKaJIM3alUK JBHKYILeics yacThibl. KopnyckynspHo-BoIHOBOW nyanu3M. Judpakiuus 37eKTpOHOB Ha
KpUCTaJIJIaxX.

Creunduka n3mepenuit B Mukpomupe. CooTHoIIeHUs HeonpeaenénHocrei 'eiizendepra.

TexHuueckue yCTpoWCTBAa M TEXHOJOTHMUECKUE IMPOLECCHI: CIIEKTPOMETpP, (poTorsieMeHT, (HOTONATUHK,
TYHHEJIbHBI MUKPOCKOTI, COJTHEYHAst OaTapest, CBETOHO/.

Hemoncmpayuu.

®oTo3(PeKT Ha yCTaHOBKE C IIUHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (GoTOAPdeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS OTYIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauos.

Conneunas Oartapes.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomol, RPAKMUKyM.

HccnenoBanue hotopesucropa.

Nsmepenne nocrosinuHol [lnanka Ha ocHOBE nccienoBanus Gororddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOANO/ OT HAIIPSIKEHHUS.

Tema 2. @usuxa amoma.

OmnbIThI 110 MCCIIEI0BaHUIO CTpOoeHUs aToMa. [lnanerapuas monens atoma Pesepdopaa.

[Toctynatel bopa. M3nyuenue u nornomuieHre (GOTOHOB MPH MEPeXoie aTOMa ¢ OJAHOTO YPOBHS SHEPTUU
Ha JPYTou.

Buap! ciektpoB. CriekTp ypoBHEH 3HEpPruu aToMa BO10po/a.

CrioHTaHHOE M BRIHYXIACHHOE U31ydeHue ceerta. Jlasep.

TexHuyeckre ycTpoHCcTBa U TEXHOJIOTUYECKUE MPOIIECChl: CIEKTPAIbHBIA aHaIN3 (CIEKTPOCKON), JI1a3ep,
KBAaHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mopnuenb onsita Pesepdopra.

HaGnroneHue nuHeyaThIX CIEKTPOB.

YCeTpoCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOIIUX YACTHIL.

OnpeneneHye ATUHBI BOJIHBI Ja3€PHOTO U3TyYECHUS.

Yuenuueckuii sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Hab6nronenue nuHeyaToro criekTpa.

HccnenoBanue CeKTpa pa3peskeHHOI0 aTOMapHOI0 BOJIOPOJia U M3MEpeHue MocTossHHON Punbepra.
Tema 3. usuxa amomno20 A0pa u 71eMeHMAaAPHLIX YACHMUY,.

Hyxnonnas monens sinpa I'eitzen6epra—Banenko. 3apsy supa. MaccoBoe unciio sapa. M3oTomnsl.
PaanoakTuBHOCTH. Anb(ha-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. [ amMmma-u3nydeHue.
3aKOH paJUOAKTUBHOrO pacrnazga. PaanoakTuBHble M30TONBI B Ipupojae. CBoICTBA MOHU3UPYIOIIETO
u3ay4yeHus. BnusHue pannoakTMBHOCTH Ha JKMBBIE OpraHu3Mbl. EcTecTBeHHBIH (OH H3IydeHus.
Jo3umerpusi.

DHeprus CBS3M HYKJIOHOB B sizipe. SnepHsie cuitbl. Jledekt Macch sapa.

Anepuple peaknuu. JlenmeHue wu cuHTE3 sAnuep. SnepHeie peakTopbl. [IpobGiiemsl  ympaBisieMoro
TEPMOSAIEPHOIO CUHTE3a. DKOJIOTMUECKUE ACTIEKTHI Pa3BUTHUS SIACPHOU SHEPTETUKH.

MeTopl perucTpalyy U UCCIEOBaHMSI SJIEMEHTAPHBIX YACTHII.



dyHaaMeHTaIbHBIE B3auMoieicTBUA. baproHbl, Me30HbI U JenToHbl. Ilpencrasnenne o CrangapTHOM
Mozenu. KBapk-TJIFOOHHAst MOJIEb aAPOHOB.

®usuka 3a npenenamu CtannapTHoi mojenu. TémHas Matepust U TEMHas SHEPTUs.

EnuncTBO (DM3HMUECKOi KapTHHBI MUpA.

TexHudeckne yCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JO3UMETp, Kamepa BuibcoHa, snepHBbII
peaKkTop, TEpMOSAIEPHBIN peaKkTop, aTOMHasi 00M0a, MarHUTHO-PE30HAHCHAsE TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomut, npaKmuKym.

HccnenoBanue TpeKkoB YacTUIl (110 TOTOBBIM QoTorpadusim).

HccnenoBanue painoakTUBHOTO ()OHA C MCIIOJIb30BAHUEM JI03UMETPA.

W3yueHne noriomeHus 0eTa-4yacTUll aTFOMUHHEM.

Paznen 8. DiieMeHTHI aCTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BUTHA acTpoHomuu. llpukiagHoe M MHpPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUHU.
[TpuMeHUMOCTb 3aKOHOB (PU3UKH /1711 O0BSCHEHUS IPUPOIbI KOCMUYECKUX OOBEKTOB.

MeTtoapl acTpoHOMUYECKUX HccaenoBaHui. COBpEMEHHbBIE ONTHYECKHE TEIECKOIBI, PaJuOTEIECKOIIbI,
BHEaTMOC(epHasi aCTPOHOMHUSI.

Bun 38€31H0r0 Heba. Co3Be3nus, ipkue 3BE3/1bl, IIIAHETHI, UX BUANMOE ABH)KEHHUE.

ConHeunas cucreMa.

Connne. Conneunast akTuBHOCTh. Mctounuk snepruu ComnHila v 3BE3/1.

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. J[MarpaMMa «CHEKTpalbHBIM KJIACC — CBETHMOCTBY. 3BE3[bI
IJIABHOM  TIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» Il 3BE3]  TIJIABHOM
nocyeoBareabHoCcTU. BHyTpeHHee ctpoeHue 3BE311. COBpeMEHHBIE MPENCTABICHHS O MPOUCXOKICHUN
u 3Bosronuu CoslHIA ¥ 3BE31. DTalbl )KU3HU 3BE3 L.

Mneunsiii [lyTs — Hama ['anaktuka. [lonoxenue u asmxenue Connna B ['anaktuke. Tumsl ranakTuk.
Panuoranaktuku u kBa3zapbl. YEpHbIE IBIPHI B s/ipaxX rajJaKkTHK.

Bcenennas. Pacmpenne Bceenennoil. 3akon Xa06ma. Pa3Oeranme ramaktuk. Teopus bosbiioro
B3pbIBA. PEIIMKTOBOE U3IIyYCHHE.

Macmrabnas crpykrypa Beenennoil. MeTtaranaktuka.

Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue naoniooenus.

HaOmronenuss 3BE3qHOro Heba HEBOOPYKEHHBIM IJIa30M C  HUCMOJIB30BAHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH JUIsl ONpeAeNieHUs MOJOXKEeHHUs HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usl CeBepHOTro MOIyIIapus U spKUe 3BE3IBI.

HaOnronenus B teneckon JIyHbl, IuIaHeT, TYMAHHOCTEH U 3BE3IHBIX CKOIUICHUI.

POu3nyecKuil NPAKTHKYM.

CriocoGpl  M3MepeHus: (U3MYECKHX BEJIWYMH C HCIOJIB30BAHMEM AHAJOIOBBIX UM IU(PPOBBIX
U3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCHUTENbHBIE
MOTPEUIHOCTH U3MEPEeHUH Qu3nuecKkux BenuyrH. OleHKa IpaHuIl TOTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEpPEHUM, MCCIEAOBAaHUN 3aBUCHMOCTEM (PU3MUECKHX BEIMYUH, NPOBEpPKa
NPE/UIOKEHHBIX TUMOTe3 (BBIOOp M3 palOoT, ONMMCAHHBIX B TEMAaTHYECKUX paszzenax «Y4eHH4YeCKUn
AKCIIEPUMEHT, J1a00paTOPHBIE Pa0OThI, IPAKTUKYM).

O0o011ar0111€€E TIOBTOPEHHE.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
(uudposbie)
KounyecTBo 4yacoB o0pa3oBaTe/ibHbIE
Ne HaumenoBanue pa3jiesioB pecypebi
n/n U TeM NPOrpaMMbl
Beero Kontpoasbublie | IlpakTHueckue
padoThI padoTbI
Pazznea 1. HAYYHBIW METO/ IIO3HAHUS ITPUPOIbI
11 Hayunslit MeTos1 O3HAHUS 5 bu6nuorexa LIOK
' IPUPOIBI https://m.edsoo.ru/7f41a7d0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [IOK
2.1 Kusemariia 10 . https://m.edsoo.ru/7f41a7d0
bu6mmoreka [IOK
22 Jluramuica 10 https://m.edsoo.ru/7f41a7d0
n bubmuorexa [IOK
23 Cratuka TeEpOTO TEAA > ! https://m.edsoo.ru/7f41a7d0
24 3aKOHBI COXpAaHEHUS B 10 1 bubnmoreka [IOK
' MEXaHUKe https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJINHAMHUKA

OCHOBBI
3.1 MOJIEKYJIIPHOKUHE TUYECKOM 15 1 Brbmrorexa HOK
' yiAp https://m.edsoo.ru/7f41a7d0
TEOpUHU
39 Tepmonnnamuka. Ternnossie 20 1 bu6nmoreka LIOK
' MAILWHBI https://m.edsoo.ru/7f41a7d0
Ar
33 | bemectss. Gasosse 14 1 bubmorexa [JOK
' B ' https://m.edsoo.ru/7f41a7d0
Iepexobl
Hroro mo pazneny 49
Paznen 4. DJJIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
41 IIICKTPHHICCKOE noNe 24 1 https://m.edsoo.ru/7f41a7d0
42 [TocTosIHHBIN 24 1 bu6mmoreka [IOK
' AIIEKTPUUYCCKHUI TOK https://m.edsoo.ru/7f41a7d0
bubmuorexa [IOK
4.3 TOKM B pasmiHbIX Cpeax 6 https://m.edsoo0.ru/7f41a7d0
Hroro no pazgeny 54
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Pasznen 5. PU3HUYECKHAN MPAKTUKYM

. bubnmoreka [IOK
>1 PusHCCKHi IPAKTHKYM 16 16 https://m.edsoo.ru/7f41a7d0
Hroro mo pazneny 16
PeszepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB 170 8 16
[10 TTPOI'PAMME
11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie)
pa3jesioB H TeM Kontpoabusie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
MpOorpaMmbIl padoThI padoThI
pecypchbl
Paszen 1. QJIEKTPOJMHAMMKA |
bu6mmoreka [IOK
11 MarmurHoe nose 14 https://m.edsoo.ru/7f41a7d0
19 DJeKTpOMarHuTHas 13 1 bubmuorexa [JOK
' HHIYKIHS https://m.edsoo.ru/7f41a7d0
Htoro mo paznemny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4eckue 10 bubmuorexa [IOK
' KoJIcOaHUs https://m.edsoo.ru/7f41a7d0
29 ONEeKTpOMarHUuTHbHIE 15 bu6nuoreka [IOK
' KOJIeOaHusI https://m.edsoo.ru/7f41a7d0
M
23| onextpowanmmse 10 1 bubmmorexa LIOK
' P https://m.edsoo.ru/7f41a7d0
BOJTHBI
bubmuorexa [IOK
24 Ok 25 ! https://m.edsoo.ru/7f41a7d0
Hroro no pazueny 60

Paszea 3. OCHOBBI CIEIIUAJIBHONU TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0

Uroro no pazgeny

5

Pa3znen 4. KBAHTOBAS ®U3UKA

YaCTHI]

41 Kopmyckynsipao- 15 bu6nmnoreka [IOK
' BOJIHOBO# JTyajin3m https://m.edsoo.ru/7f41a7d0
but6mmoreka [IOK
4.2 Pu3HKa aToma S https://m.edsoo.ru/7f41a7d0
)
M3HMKa aTOMHOTO BuGiorexa LIOK
4.3 A]ipa U AJIEMEHTapHbIX 5)

https://m.edsoo.ru/7f41a7d0
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Hroro o pasneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

C)
51 | actponown 12 brubmrorexa LIOK
' P https://m.edsoo.ru/7f41a7d0
acTpoU3UKI
Htoro no pazneny 12
Paszgen 6. PUSMYECKUM TIPAKTUKYM
6.1 duznyeckuit 16 16 bubmuorexa [IOK
' NPaKTUKyM https://m.edsoo.ru/7f41a7d0
Hroro no pazueny 16

Pa3nean 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremaruzanus u
000011IcHIE
MIPEAMETHOTO

COJIep KaHUs U OTIBITA
7.1 JIeSITCIIbHOCTH, 15
MpUOOPETEHHOTO TIPH
U3YYCHUH Kypca
¢uzuku 10 — 11

but6mmoreka [IOK
https://m.edsoo.ru/7f41a7d0

KJIaCCOB

Hroro no pazueny 15
PezepBHOE Bpemsi 10
OBUIEE KOJIMYECTBO

170 4 16

YACOB 110 ITPOTPAMME
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