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MHNOACHUTEJBbHASA 3AITUCKA
[Iporpamma no ¢u3Kke Ha YypOBHE CpeIHEro 001Iero 00pa3oBaHus COCTaBlIEHA HA OCHOBE:
- ®enepanbHOro 3aKkoHa Poccuiickoit deneparuu ot 29 nexadps 2012 roma Ne 273-D3 «O06
obpazoBanuu B Poccuiickoit denepanum» (B pell. ”3MEHEHUH ),
- KonBenmuu o npaBax ped&Hka;

— (QenepanbHBII TOCYJapCTBEHHBI 00pa3oBaTeNbHBIM CTaHIAPT CPEAHEro OO0IIero
o0pa3oBaHUs, YTBEPXKACHHBI MpHKa3oM MuHHCTEpCTBAa 00pa3oBaHUsS U HAYKH
Poccuiickoit @enepaunu or 17 mas 2012 r. Ne 413 ¢ u3MeHEHUSIMU, BHECECHHBIMU
npuka3zamMu MunmnctepctBa oOpa3oBanus u Hayku Poccuiickoit denepammu Ne 732 ot 12
asrycta 2022 r. (manee — ®I'OC COO)

— B COOTBETCTBUM C (enepanbHOW 00pa30BaTENbHOM NPOrpaMMOi cpeiHero oOIIero
oOpazoBaHus, yTBepKaeHHOM TpukazoM Munnpocsemenuss PO Ne 371 or 18.05.2023 r.
( manmee — ®OIT COO).

— OcHoBHOI 00pa3zoBaTeIbHON MPOrpaMMbl cpearero odmero oopasoBanust MAOY COIII
Nell um. B. . CmupnoBa r. Tomcka;

— IIpukaz Munnpocsemenus Poccum ot 21.09.2022 N 858 "OO yTBepKaeHUU
(denepanbHOro nepeyHsi ydeOHHUKOB, JTONYUIEHHBIX K HCIIOJIb30BAHUIO NP pealn3aliu
UMEIOIUX TOCY/IapCTBEHHYIO aKKpeIUTAlUI0 00pa30BaTeNbHBIX MPOrpaMM Ha4yaJIbHOTO
o01Iero, OCHOBHOIO OOIIEro, CpeaHero oO0mero o0pa3oBaHUA OpraHU3alUsIMU,
OCYILLECTBISIOUIMMUA 00Pa30BaTENIbHYIO JEATENbHOCTh U YCTAaHOBJICHUS MPEAEIbHOI0
CpPOKa HCIOJIb30BAaHUS HCKIIOYEHHBIX Yy4yeOHMKOB" (3apeructpupoBaHo B MuHIOCTE
Poccun 01.11.2022 N 70799)

— -llocranoBnenue I'JaBHOrO TroOCYyJapCTBEHHOIO CAHUTAPHOTO Bpaya POCCUHUCKOM
®enepanun ot 28 ceHTa0ps 2020 r. Ne28 «O06 yrBepxaeHun caHutapHbix npasun CII
2.4.3648-20  «CaHUTapHO-3MIUAEMHUOJIOTHYECKHE  TpeOOBaHUS K  OpraHM3alusiM
BOCIIUTaHHS U O0YYEHUS, OT/ABIXA M 037J0POBJICHUS JAETEH 1 MOJIOJCKI;

— IlocranoBnenune [J1aBHOTO TOCYAApCTBEHHOTO CAHUTAPHOrO Bpada Poccuiickoit
Oenepanun ot 28 sHBaps 2021 1. Ne2 «OO0 yTBep,AeHUHU CaHUTAPHBIX MPaBWI U HOPM
CanlluH 1.2.3685-21 «I'urneHndyeckre HOPMATHUBBI U TpPeOOBaHUS K OOECIEUECHHUIO
6e3omacHOCTH U (W1K) 6€3BpEeTHOCTH AJi YesoBeKa (PaKTOPOB Cpeibl OOUTaHUS»

— - [Ipuxa3 Munnpocsemenust Poccun ot 22.03.2021 Nel15 «O6 yrBepxkaenuu [lopsiaka
OpraHu3alil ¥ OCYIIECTBICHUS OOpa30BaTEIbHON MAESATENBHOCTH 10 OCHOBHBIM
o0uieo0pa3oBaTeNbHbIM IIPpOrpaMMaM — OOpa30BaTENbHBIM IPOrpaMMaM HadaJlbHOTO
00I111er0, OCHOBHOT'O OOIIETO U CPEAHEro 00Iero oopa3oBaHus;

— VYHuBepcaJgbHble KJIacCHU(PHUKATOPHl PACHpPENENeHHbIX IO KjaccaM IMpPOBEPSIEMbIX
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeibHON MpOorpaMMmbl IO
YPOBHSIM 00IIEro 00pa30BaHMS U AJIEMEHTOB COACPKAHUS MO y4EeOHBIM MpeaMeTaM s
UCTIONB30BaHUSI B (DelepaibHbIX W PETHOHANBHBIX MPOLEAYpaX OLEHKH KadyecTBa
oOpa3oBaHusi, ONOOpeHHbIE pemieHueM  ¢eaepanbHOro  yueOHO-METOIUYECKOTO
o0beauHCHUA 10 00memMy obOpazoBanmio (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), monrorosnenusle denepanbHbIM TOCYJapPCTBEHHBIM OIOKETHBIM HAay4HBIM
yupexaeHueM «PenepanbHbIl HHCTUTYT NEAarorndeckux M3MEpeHHUi» U pa3MelieHHbIE
Ha caifre https://tc.edsoo.ru/;

— ¢enepanbHO paboyeill mporpaMMbl BOCIIMTAHUS, C YUETOM pacipeiel€HHbIX 10 Kilaccam
NpOBEPSEMBIX TpeOOBaHMN K pe3yiIbTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeIbHOM
MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHHUs.

[Iporpamma 1o ¢u3uke 0a30BOrO ypOBHS Ha YPOBHE CpeIHEro oOImero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKCHMH M TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBaTtenbHON TTporpamMmsl, ipenctaBieHHbIX B DI'OC COO, a Taxke ¢ yuétom denepaibHOn
paboueii mporpaMMbl BOCIUTaHUS M KOHLEMIMHU MTpenoiaBaHus yueoHoro npeamera «dusuka B



oOpa3oBaTesbHBIX ~opraHu3auusx Poccuiickoir  ®enepanuu, peaau3ylOIIUX OCHOBHBIE
00pa3oBaTesIbHbIE TPOTPAMMBI.

Conepxanue mnporpamMMmbl Mo (U3MKE HAIMpaBIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-
Hay4yHOM KapTuHbI Mupa oOyuaromuxcs 10—11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATEILHOCTHOrO noaxoaa. IlporpamMma no ¢usnke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K miIaHUPYEMBbIM JIMYHOCTHBIM, IPEIAMETHBIM U METANpPEIMETHBIM
pesynbTaTaM OOYYeHHUs, a TaKKe YYUTHIBACT HEOOXOJUMOCTh peallu3allii MEXIPEeIMETHBIX
CBsA3€l (U3MKMU C EeCTECTBEHHO-HAYyYHBIMU YyueOHBIMU mpenMeraMu. B Hell ompenemnstorcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0Iero odpa3zoBaHMUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca GU3UKH: TMYHOCTHBIE, METAIIPEIMETHBIE, ITPEIMETHBIE (Ha 6a30BOM

yYpOBHE).
[Iporpamma 10 GU3KKE BKITIOYAET:

IUTAaHUPYEMBbIE Ppe3ylbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
MIPEeIMETHBIC PE3yabTaThI IO TOJIaM 00 yUeHUS;
coJiep>kaHue ydyeObHoro npeamera «Pu3ukay 1mo rogam o0ydeHus..

®dusnka Kak Hayka 0 HanboJjee 00MuUX 3aKOHaX MPUPOJIBI, BEICTYIAsi B KAYECTBE y4€OHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHUI 00 OKpYXKalolleM MHUpe.
[xonbHBIE Kypc GU3UKA — CHCTEMOOOpa3yIOMUK Il €CTECTBEHHO-HAYYHBIX yUCOHBIX
MPEIMETOB, TTOCKOJIBKY (PH3UUECKHE 3aKOHBI JISXKAT B OCHOBE MPOIIECCOB U SBICHUMN, N3y4aeMbIX
XuMuen, Ouonoruel, pusnyeckor reorpadueir m actpoHoMuei. Mcmonb30BaHNEe W aKTUBHOE
pUMeHEeHHEe PU3NIECKUX 3HAHHA OTIPEIesieT XapaKTep U pa3BUTHE pa3HOOOPA3HBIX TEXHOJIOTHIA
B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, MOJYYCHHUS HOBBIX MAaTEPUAIOB C
3aJJaHHBIMH CBOWCTBaMH U JIpyrux. M3yuenne (pu3nku BHOCUT OCHOBHOM BKJIaJ] B (POPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa OoO0ydarommxcs, B (OpMUpOBaHHE yYMEHUH NPHMEHSTh
Hay‘{HLIfI MCTO/ IMO3HAHUA IIPU BBINTOJIHCHUN UMU y‘-Ie6HBIX I/ICCJICI[OBaHI/If/'I.

B ocHOBy kypca (u3HKH 1151 ypOBHS CPEAHETo 00IIero o0pa3oBaHUs MOJIOKEH P HIIEH,
KOTOPBIE MOKHO PaCCMaTPUBATh KaK MPUHITUIIBI €70 TIOCTPOCHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC ABIISETCS JIOTUYECKU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (M3UKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBEeTCTBUM C HEll MaTepuall Kypca GU3NKH 00bETUHEH BOKPYT
¢usnyeckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpOBaHHME IPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanuszanus mpennosiaracT UCHOJIb30BaHUE T'YMAaHUTAPHOIO
MoTeHIrana pU3n4eckoil Hayku, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIECTBA, a
TaK)Ke C MEPOBO33PCHUYCCKIMH, HPABCTBEHHBIMH M SKOJIOTHUECKHMH MTPOOTIEMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypce ¢Gpu3nku npeanosiaraeT 3HakOMCTBO € IIUPOKUM
KPYroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocusayuu peannusyercs IMOCPEACTBOM BBEJICHHS 3JIEMEHTOB COJEpXKaHU,
MOCBAIIEHHBIX JKOJIOIMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHH, a Takxke 00CyKAeHHsI MpoOJIeM palliOHAIBHOTO MPUPOIOIIOIb30BaHUS U
9KOJIOIMYECKOH 6€30IacCHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMHM Kypca (PU3MKHM HAa YpPOBHE CpelHero obiiero odpa3oBaHHA
ABISAIOTCS (u3ndeckue Teopuu (HopMUpOBaHME MPEICTABICHUH O CTPYKTYpe MOCTPOSHHS
¢usnueckoit Teopuu, poau (yHIAAMEHTAIBHBIX 3aKOHOB M TPUHIMUIIOB B COBPEMEHHBIX
MIPEACTABICHUAX O NPUPOJE, I'PAaHULAX IIPUMEHUMOCTH TEOPUM, Il OMHUCAHUSA €CTECTBEHHO-
HAYYHBIX SBJICHUH U ITPOIIECCOB).

CHCTEeMHO-IeSTENFHOCTHBIN MMOAX0J] B Kypce (PH3UKH peamn3yeTcs MPEKAe BCEro 3a CYET
OpraHu3aluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaronuxcs. J[ins 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCIOJIBH30BAHHWE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (usnke OOBEAMHEHBI B OOLIMH CHHCOK
YUCHHUYECKUX TPAKTHYECKUX padoT. BriieneHne B ykazaHHOM IepedyHe J1adopaTopHBIX padoT,
MPOBOJUMBIX JJISI KOHTPOJS M OLIEHKH, OCYIIECTBISETCS YJYaCTHUKAMH OOpPa30BaTEbHOIO
rporLecca UCXo/id U3 0COOCHHOCTEH MIIaHUPOBAHUS U OCHalleHHs KabuHera ¢puzuku. [lpu sTom
o0ecrieunBaeTCs OBJIAJCHUE OOYUYAIOIIMMHUCA YMEHUSMHU HPOBOIUTH KOCBEHHBIC H3MEPEHHMS,
WCCIIEZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W IIOCTAHOBKY ONBITOB IO TIPOBEPKE
MPEIOKEHHBIX THUIIOTE3.

bonbuioe BHUMaHue yaensieTcs PElISHUI0 pacu€THBIX M KauyeCTBEHHBIX 3aaad. [Ipu sTom
JUTISL pacYE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
MO3BOJISIOIINE TPUMEHATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJIHOTO pa3jena Kypca,
TaK W WHTETPUPYS 3HAHMUS W3 Pa3HBIX pa3aesnoB. JlJis KavyeCTBEHHBIX 3a/ad MPUOPUTETOM
SBIIIOTCS. 3a/laHusl Ha OOBIACHEHHE TPOTEeKaHWs (PUINYECKUX SBICHUM U TPOIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyronue BhIOOpa (PU3WYECKONW MOIENTH [JIsi CHUTyalldd IPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO k MaTepHalIbHO-TEXHUYECKOMY
obecrieueHnI0 y4eOHOTO Tporiecca 0a30BbIi YPOBEHb Kypca (PU3UKH HA YPOBHE CPEAHETO O0IIETro
00pa30BaHuUs JTOJDKEH U3y4aThCsl B YCIOBHUSX MPEIMETHOr0 KaOuHeTa (PU3MKU WM B YCIOBUAX
WHTETPUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B xabunere (usuku
JOJDKHO OBbITh HeoOxoaumoe JjabopaTopHOe OO0OpYyIOBaHUE Ui BBIIOJIHEHUS YKa3aHHBIX B
nporpamMme 1o GU3NKe YIeHUUECKUX MPAKTUIECKUX paboT U IEMOHCTPAIIHIOHHOE 000pyIOBaHHE.

JlemoHCcTpanioHHOEe  00OpyJoBaHHEe (GOPMUPYETCSI B COOTBETCTBUU C TPHHIIUIIOM
MUHUMAJIbHON JOCTATOUHOCTH M 00€CIeYMBAaeT MOCTAHOBKY MEPEYUCICHHBIX B MPOrpaMMe MO
(1)I/I3I/IKG KIIFOYECBBIX IIGMOHCTpaIII/If/'I A1 UCCIICAOBAHUA H3YyUaCMbIX SIBIICHUN U ImpoLcccCoB,
AMIUPUYECKUX U (PYHIAMEHTATIBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000py0BaHUE ISl YICHUYECKUX MTPAKTUUECKUX pad0T (hOPMHUPYETCS B BUIIE
TEMATUYCCKUX KOMIUJIEKTOB H OGGCHG‘II/IBaeTCH B pacqéTe OOHOI'0O KOMIIJICKTa Ha [IBYX
oOydJaronuxcsi. TeMaThyeckue KOMILUIEKTHI J1a0OpaTOPHOTO OOOPYAOBaHUS JIOJDKHBI OBITh
MMOCTPOCHBI HA KOMIUICKCHOM WCIIOh30BAHUH AHAJIIOTOBBIX U HMU(POBBIX MPHUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BUJIC U(PPOBBIX JTA00OPATOPHIi.

OCHOBHBIMU TIEJISIMU U3YYeHUS (PU3UKU B 00ITIIEeM 00pa30BaHUH SIBISIIOTCS

(hopMUpOBaHHE HHTEpeca M CTPEMJICHUS OOYYaloIIMXCS K HAYyYHOMY H3YYEHHUIO TNPUPOABI,
pa3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPECTABICHUNA O HAYYHOM METO/IE MO3HAaHUSA U (POPMHUPOBAHUE HUCCIIEI0BATENHCKOTO
OTHOILIEHHUS K OKPYKAIOLIUM SIBICHUSM;

(hopMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOEHUS MaTepuu U
(yHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;



(dhopmMupoBaHue YMEHUN OOBSICHATD SBIICHUS C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUN M HAYIHBIX
JI0Ka3aTeIbCTB;

(dhopMuUpOBaHHE TMPEJCTABICHUN O POIU (UHKHU I Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH ¥ TEXHOJIOTHIA.

JlocTmxeHne 3TUX Leledl oOecrednBaeTcs pelIeHHeM CIEAYIOUMX 3a7ad B MPOIEecce
M3YYCeHHS Kypca (U3WKH HA YPOBHE CPEIHETO 00IIero oopa3oBaHus:

npuoOpeTeHre CUCTEMBbI 3HaHUH 00 00X (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAs MEXaHHMKY, MOJICKYISIpHYIO (U3HKY, 3JIEKTPOAWHAMUKY, KBAHTOBYIO (GU3UKY H
AJIEMEHTHI aCTPOPU3UKH;

¢dbopMupoBaHHE YMEHUH NPUMEHSITh TEOPETHUECKHE 3HAHHS Ui OOBSCHEHUS (pU3NYecKux
SIBJICHUH B IPUPOJE U JJISl IPUHSTHS PAKTHUECKUX PEIICHUH B TIOBCEAHEBHOM KHU3HH;
OCBOEHHE CIIOCOOOB PELICHUS Pa3IMYHBIX 3a]a4 C SIBHO 3aJJaHHOH (hU3NUECKON MOZEIbI0, 3a/1ad,
HOAPa3yMEBAOIINX CAMOCTOSATEIIFHOE CO3AaHue (U3MUECKON MOJENH, a/leKBaTHOW YCIOBHUSM
3aja4m;

MOHMMaHWe (UIUYECKUX OCHOB U TMPUHIMIIOB JEHCTBUS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, X BIUSHUS HA OKPYKAIOILYIO CPENy;

OBJIQJICHUE METOJAaMH CaMOCTOSITENIbHOTO TIUIAHWPOBAHUS W TPOBEINEHUS  (U3NIECCKHUX
SKCIEPUMEHTOB, aHAlIM3a W MHTEpIpeTaluy WHPOpPMalKU, ONpeeNeHHs JIOCTOBEPHOCTU
MOJYYEHHOTO PE3yNIbTaTa;

CO3/laHME YCJOBUM JUIsL DPa3BUTHA YMEHHUH MPOEKTHO-UCCIEA0BATENLCKOM, TBOpUYECKON
JESATEIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE CpeaHEro o0Iero oOpa3oBaHUS
orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETTIO).

[Ipeanaraemslii B mporpaMme 1o (hU3MKe epeyeHb JaOOPaTOPHBIX U MPAKTHYECKUX padoT
SBJISIETCS. PEKOMEH/IOBAHHBIM, YUYUTENb JIENacT BHIOOp NPOBEICHUS JIAOOPAaTOPHBIX padoT u
OTIBITOB C YYETOM HHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJatOIIXC .

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenue ydebHOro mpenmera «®Pu3nka» Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUS
(6a3oBBIli  ypOBEHB) MIOJDKHO  OOECIEYUTh  JOCTHKECHHE  CJICAYIONIMX  JINYHOCTHBIX,
MCTANPCAMETHBIX U MMIPECAMETHBIX O6pa30BaTCHBHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yabTaThl OCBOCHMsI yueOHOro mnpeamera «@Du3uKa» AOHKHBI OTpa)arTb
TOTOBHOCTh U CIIOCOOHOCTH OOy4aroUIMXcs PyKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX OpHUEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX
yOexJAeHid, COOTBETCTBYIOIIMX TPAJAULIUOHHBIM IEHHOCTSM POCCHICKOro  00IlecTBa,
pacHIMpeHue >KU3HEHHOTO OMbITa M OIbITA AESTEBHOCTH B IPOLIECCE PEean3allid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIBHOU JEATEIbHOCTH, B TOM YUCJIE€ B YAaCTHU:

1) rpaIaHCKOro BOCIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKAAHCKON TMO3WIMU  OOy4aromerocss Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;



HpI/IHHTI/Ie TpaI[I/II_[I/IOHHI)IX 06H16quOBe‘IeCKHX FYMaHI/ICTI/I‘—IeCKI/IX 158 }IeMOKpaTI/I'—IeCKI/IX
IIEHHOCTEMH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTh B HHTEpECax Tpa)KIaHCKOTO OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABJIEHUU B 00pa30BaTEIbHON OpraHU3alIlny;

YMEHUE B3aUMOJICCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBHUH C UX
(GYHKIUSMU U Ha3HAUYCHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOU JEATENBHOCTH;
2) NIATPHOTHYECKOT0 BOCITUTAHUS:
c(OpPMHUPOBAHHOCTH POCCHICKOM IPayKTaHCKOW UICHTHYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUSIM POCCUHUCKHUX
y4€HBIX B 00JaCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHSA:
c(hopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TTOBEICHHUS;

CHOCOOHOCTH OIIEHUBAThH CUTYAITUIO U IPUHUMATh OCO3HAHHBIEC PELICHUs, OPUEHTHPYSChH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJIE B IE€ATEIBHOCTH YU4EHOTO;

OCO3HAaHHUE JIMYHOI'O BKJIaga B IIOCTPOCHUC YCTOﬁqHBOFO 6yz[y1uero;
4) ICTETHYICCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIOUYasi ICTETUKY HAYYHOI'O TBOPYECTBA, IIPHUCYIIETO
¢u3nyeckoit Hayke;

5) Tpy10BOI0 BOCIIUTAHMS:
MHTEPEC K pa3In4HbIM chepaM npodecCHOHATBHON e TeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
Cc (pu3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mnpodeccuu u

PE€aIn30BbIBATH COOCTBEHHEIE KU3HEHHEIE IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO U CaMOOOpa30BaHMUIO B 00JacTU (PU3UKU HA
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCIIMTAHUSI:

C(OPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPHI, OCO3HAHHE TJIOOATBHOTO XapakTepa
9KOJIOTMUECKUX IPOOIIEM;

IJIAHUPOBAHUE U OCYILECTBIICHUE ICHCTBUI B OKPYIKAIOILIEH CPEIe HA OCHOBE 3HAHUS LICJIEH
YCTOHYHMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacuiMp€Hue OIlblTa JACATCIBHOCTH 9KOJOTHYECKON HaITpaBJICHHOCTH Ha OCHOBE
HMEIONIUXCS 3HAHUM T10 (I)I/IBI/IKC;



7) HEHHOCTU HAYYHOI'O ITO3HAHUSA:

C(OPMHPOBAHHOCTb  MHUPOBO33PEHHS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (PU3NYECKON HAYKH;

OCO3HAaHHUEC IICHHOCTH HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTB B IMPOLCCCC M3YUCHHA (bl/ISI/IKI/I
OCYHICCTBJIATD MMPOCKTHYIO U UCCIICAOBATCIILCKYIO JCATCIIbHOCTE MHANBUAYAJIbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/1bHBIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
Ba3oBble Jjornyeckue neicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh M aKTyalH3UpoOBaTh MpodiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OonpeaAcCATh LCIIN ACATCIIBHOCTH, 3a1aBaTh NapaMCTPhl U KPUTCPUHN UX JOCTUKCHUS,
BBIABJIATE 3aKOHOMCPHOCTHU U IIPOTUBOPCYUSA B PACCMATPUBACMBIX (bI/IBI/I‘-IeCKI/IX SBJICHUAX,

pa3pabaTbIBaTh IJIaH PELIeHUs MPOOIEMbI C YUETOM aHAIM3a UMEIOIIUXCS MaTePHATIbHbIX U
HEMAaTEepPUAJIIbHBIX PECYPCOB;

BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PEC3YJIbTATOB LCJIAM,
OLCHUBATb PUCKH HOCJ'IC,[[CTBI/Iﬁ JACATCIIBHOCTH,

KOOPAMHHUPOBaTh M BBINOJHATH pabOTy B YCJIOBUAX pPEATbHOTO, BHUPTYaJIbHOTO U
KOMOHWHHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINUICHHUE NP PEIICHUH KU3HEHHBIX MPOOIeM.
Ba3oBble ucciiegoBaTeLCKHeE AeiCTBHSA .

BJIa/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIIOUEBBIMHU TMOHATUSMU U MeToJaMu (U3UYECKOM
HaYKHU;

BJIaJACTh HaBbIKAMH qu6HO-HCCHCHOBaTCHBCKOﬁ n HpOeKTHOI\/'I JACATCIIBHOCTH B obOnactu
(i)I/ISI/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOMCKY MCTOJ0B PCUICHUA 3aaa4
(I)I/I3I/IQCCKOFO COACPpKaHUAd, HPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA,;

BJIQ/IETh BUJAMH JEATEIbHOCTUH IO MOJYYCHHIO HOBOTO 3HAHWS, €r0 HHTEpIpeTaluw,
MPeoOPa30BAHMIO U IPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX CHTYAIUSIX, B TOM YHCJIE IPU CO3IaHUN
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyaJlM3MpOBaTh 3aiady, BBIIBUTAThH
TUTIOTE3y €€ PEIICHUS, HAXOAUTh apIYMEHTHI JIJIsl JOKA3aTebCTBA CBOMX YTBEP KICHUM, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PELICHUS;

AHAJIU3UPOBATH IMOJIYYCHHBIC B X04€ PCHICHUA 3aJa4r PE3YyIbTaThl, KDUTHYCCKHU OLICHUBATH
X JOCTOBCPHOCTD, ITPOrHO3UPOBATH USMCHCHUC B HOBLIX YCJIOBUAX;



CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEeNIbHON JeSTEILHOCTH, B TOM
qucie MPU U3Y4YeHUH (DU3HKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OIBIT;

YMETb MIEPEHOCUTD 3HAHUS 10 (PU3UKE B IPAKTUUYECKYIO 001aCTh )KU3HEAESTEIbHOCTH;

YMETb MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTel;

BBIABUI'aTh HOBBIC UACH, IPEAJIaraTb OpUIrnHaJIbHBIC ITOAXO0AbI U PCIICHUSA

CTaBUTDb HpO6JIeMI>I " 3a/javur, JOITYCKAOIINEC aJIbTCPHATUBHLIC PCIICHUS.

Padora ¢ naopmanmei:

BJIaJIeTh HaBBIKAMU IMOJyuyeHHUs] WHPopManuu (U3HMUECKOro COJACpPKAaHUSA M3 HCTOYHHUKOB
pasHbBIX THUIIOB, CAMOCTOSITEIBHO OCYHIECTBIATh IOMCK, aHAJIN3, CUCTEMAaTH3alUI0 U
MHTEpHpEeTanio HHPOPMAIIUY PA3TUYHBIX BUJIOB U ()OPM MpEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTHh HH(OPMALINH;

UCII0JIb30BaTh CPEJCTBA MH(POPMAITMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B peIlIEeHUH
KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX M OPraHU3AIMOHHBIX 3a7a4 C COOMIoJeHUuEM TpeOOBaHMIA
SPrOHOMMKH, TEXHUKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepeKeH sl, IPaBOBbIX M ITHUYECKUX
HOPM, HOpM MH(GOPMAITMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACpXKAHUSA B PAIMYHBIX (PopMaTax C y4ETOM
Ha3Ha4yeHus NHPOPMALIUU U LIEJIEBOM ayAUTOPUH, BBIOMPas ONTUMAIIbHYIO (OPMY IIPEICTaBICHUS
U BU3YaJIU3al1H.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH J1€ATEIbHOCTH;

paciio3HaBaThb MMPCAIIOCBIIIKH KOH(I)JII/IKTHBIX CI/ITyaI_[I/Iﬁ H CMsATr4aThb KOH(I)J'II/IKTBI;

pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOI TOYKY 3pPEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPE/CTB;

IMOHMUMATh U UCIIOJIB30BATh MPCUMYIIICCTBA KOMaHJIHOH 1 HHHHBHZ{yaHBHOﬁ pa6OTI:I;

BBI6I/IpaTB TEMATUKY U MCETOJAbI COBMCCTHBIX JIEUCTBUI C y‘IéTOM O6H.[I/IX HHTCPCCOB U
BO3MOXKHOCTEH KaXX10ro 4JIeHa KOJUICKTHBA,

MPUHUMATh LEJIU COBMECTHOW JESATEIbHOCTH, OPraHU30BbIBATH W KOOPJAMHUPOBATH
JEUCTBHUS 11O €€ JOCTUKEHHUIO: COCTABJIATH IUIaH ACHCTBUM, paCIpeaeIsiTh POJIU C y4ETOM MHEHUI
YYaCTHUKOB, 00CYX/IAaTh Pe3yabTaThl COBMECTHON PaOOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAQ/Ia U KaXKOTO YYaCTHHKA KOMAaHIbI B OOIINI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;



npeajaratb HOBBIC IPOCKTHI, OLCHUBATH HWACU C IMO3UIUKW HOBU3HBI, OPUTMHAJIBHOCTH,
npaKanecxoﬁ 3HAYUMOCTH,

OCYHICCTBJIATL IMO3UTUBHOC CTPATCTUYCCKOC IIOBCACHUC B PA3JIMYHBIX CHUTyalUAX,
MPOABJIATE TBOPUYCCTBO U B006pa)KeHI/I€, OBITh MHUIMaTUBHBIM.

PerynsaTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBHS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO NEATENBHOCTh B 00JacTH (DU3MKU U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTh U (JOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEIBHO COCTAaBJIATh IUIAH PELICHUS PACUYETHBIX M Ka4eCTBEHHBIX 3aJady, IUIAH
BBIIIOJIHEHUST IPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEM U MPEIIIOYTECHHI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIMpsATh paMKU Y4eOHOTr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIA;

JienaTh OCO3HaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTth Ha ce0si OTBETCTBEHHOCTH 3a
pelnieHwue;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIocoOCTBOBATH (DOPMHUPOBAHHIO U MIPOSIBICHUIO IPYIULIMU B 001aCTH (DU3HUKH, IOCTOSTHHO
MOBBILIATH CBOM 00pa30BaTeNIbHbIN U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJ’[b, IMOLMOHAJIbHBIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTyallMsAM, BHOCUTH KOPPCKTHUBBI B ACATCIBHOCTL, OLICHUBATH
COOTBCTCTBUC PC3YJIBTATOB LICIISIM,

BJIaACTh HaABbIKaAMH [MO3HABaTEILHOM pe(I)JIeKCI/II/I KaK OCO3HaHHA COBCPIIACMbIX HCﬁCTBHﬁ u
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PC3YJIBTATOB U OCHOBaHHfI;

UCTIOJIb30BaTh MPUEMBI peIIeKCHUH JITIs1 OLICHKH CUTYaIlMH, BBIOOpa BEPHOTO PEIICHNS;
YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI M ApIYMEHTBI APYTUX MPU aHAJIA3€E PE3YJIbTAaTOB JEATEIbHOCTH;
NPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JOCTOUHCTBA,

IIPUHAMATh MOTHUBBI U APIYMEHTBI APYTUX IPU aHAJIA3€E PE3YJIbTAaTOB JEATEIbHOCTH;
IpHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIUOKH.

B mporiecce nocTKEeHUST TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPaMMBI IO (pH3HKE ISt

YPOBHSI CpeAHEro o01Iero oopa3oBaHus y 00y4aroOUIMXCsS COBEPIICHCTBYETCS SMOIMOHATbHBIN
WHTEJUICKT, MPEINoIararonui copMUpOBaHHOCTH:



CaMOCO3HaHUs, BKIIOYAarOIIero CIIOCOOHOCTHh ITOHUMATh CBOE OMOIIMOHAJIBHOE COCTOSHUC,
BUJCTH HAIIPpABJICHUA PA3BUTHUA COOCTBEHHOM AMOIIMOHAILHOM C(I)epBI, OBITH YBCPCHHBIM B 0666;

CaMOpPCTYJIINPOBaHN, BKIIFOUAOMICTO CAMOKOHTPOJIb, YMECHUC ITPUHUMATH OTBETCTBCHHOCTDH
3a CBOE IIOBCJACHHUC, CIIOCOOHOCTE AJANTUPOBATHECA K SOMOIIMOHAJIBHBIM U3MCHCHHUAM U MTPOABJIATH
FI/I6KOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTpeHHeﬁ MOTHUBALINU, BKJ'IIO‘IaIOH_Ieﬁ CTPEMIICHUC K OJOCTHXKCHHUIO ILECIN H YCIEXY,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHUC I[ef/'ICTBOBaTI) ncxoasa U3 CBOUX BO3MO)KHOCTCI71;

OMIATHH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSHUE APYTUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOILIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTpAaWBAaTh OTHOIICHHUA C APYTUMH
JIOAbMU, 3a6OTI/ITBC}I, MMPOABJIATL HHTCPECC U pa3peIlaTh KOH(I)J'II/IKTBI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy o6yuenus B 10 ki1acce mpeqiMeTHbIe pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy OOYUAIOLIHXCS YMEHHA:

JEMOHCTPUPOBATh HA MPUMEpPaxX Pojb U MECTO (PM3WKU B (DOPMHPOBAHUH COBPEMEHHOMN
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHHKHW W TE€XHOJIOTHUM, B MPAKTUYECKOU
JIeATCIbHOCTH JIIOCH;

YUUTBIBATh TPaHUIIbI TIPUMEHEHUS N3YUYEHHBIX (U3NUECKUX MOJIENIEH: MaTepraibHast TOUKa,
WHEepLIHabHas cUCTeMa OTcuéTa, adCOIOTHO TBEPIOE TEJNO, UACABHBIN ra3, MOJEINU CTPOCHUS
ra3oB, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIH SJIEKTPUUESCKUNA 3aps/] IPH PELIeHUH (PU3NYECKUX
3aj1ay;

pacro3HaBaTh (hU3MYECKUE SABJICHHS (TPOIECChI) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUU CTPOCHHUS BELIECTBA M DIEKTPOAMHAMUKHU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJMHEHHOE JABM)KEHHE, CBOOOJHOE TNajJeHUE Tel,
JBUKEHHE TI0 OKPYKHOCTH, MHEPIHS, B3auMoieiicTBue e, nuddy3us, OpoyHOBCKOE BUKEHUE,
CTPOCHHE KUIKOCTEH U TBEPABIX TEJ, M3MEHEHHE 00BEMA TEJ MPU HArpeBaHUM (OXJIAKICHUN),
TEIJIOBOE PAaBHOBECUE, HUCIAPEHUE, KOHJEHCAllMsA, IUIABJICHUE, KPUCTAJUIM3ALMS, KHUIICHUE,
BJIQYKHOCTH BO3/yXa, MOBBIIICHNUE JJABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM COCYJI€, CBSI3b
MEXIy IapaMeTpaMu COCTOSIHMSI ra3a B H30Ipoleccax, AJIEKTpU3alus TeJ, B3aUMOJACHCTBUE
3apsoB;

ONMCHIBATh MEXaHUUYECKOE JIBKEHHUE, UCHOIb3ys (U3MUECKHe BEJIMYUHBI: KOOPAMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUjla, UMITYIbC Tejla, KHHETUYEeCKast
SHEprus, MOTEHLMAaJbHAs JIHEpPrusi, MexaHudeckas paboTa, MeXaHHYecKash MOIIHOCTb; IMpHU
OTMCaHUM MPaBUWIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCTIONIb3YEMbIX BETMYMH, X 0003HAYECHUs
U €AVHMIIBI, HAXOIUTh (OPMYJIbl, CBA3BIBAIOIINE JAAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEIIMYMHAMU;

ONHKCBHIBATh HM3yUYCHHbIE TEIUIOBbIE CBOMCTBA Tel M TEIUIOBBIC SIBICHUS, HCHONb3Ys
¢u3nveckne BEIWYMHBL: JABJICHHWE Ta3a, TeMIleparypa, CpEeIHss KHHETHYECKash JHEPrus
XA0THYECKOTO JBM)KEHHUSI MOJIEKYJ, CPEIHEKBAaIpaTUUHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHsISI dHEprus, padora ras3a, KOd(QQUIMEHT IMOJIE3HOTO NEHCTBUS TEIUIOBOTO
JIBUTaTeJIsl; IPU OMUCAHUM MTPABUIIBHO TPAKTOBATH (PU3NYECKHI CMBICI MCIIOJIB3YEMbIX BEIUYMH,



ux 0003HaueHUsT M EOUHUIIBI, HAaXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (U3HYECKYIO
BEJIMYIMHY C IPYTUMH BEJIMYNHAM;

ONMCHIBATh M3YyYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEILECTBA U JJIEKTPUUECKUE SIBICHUS
(mporecchl), UCMONB3YSl (U3NYECKHE BEIMYUHBI: AJIEKTPUUYECKHUI 3apsiji, AJIEKTPUUECKOe MoJe,
HaIpsDKEHHOCTh  IOJISA, IIOTEHIMAJN, Pa3HOCTb IIOTEHLMAJIOB; IIPU OINUCAHUU IPaBUIBHO
TPAKTOBATh (1)I/ISI/IT-ICCKI/II\/’I CMBICII HCIIOJIB3YEMBIX BCJIWYHH, HUX 0003HaUEHUST H CANHUIIBI,
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BETUUYNHAMM;

aHAJIM3UPOBaTh (PU3MUYECKUE TMPOLECCHl M SBICHHS, UCHOIb3Yysd (PU3NYECKHE 3aKOHBbI U
MPUHLMIIBL: 3aKOH BceMHupHOro TtsaroreHus, |, Il u 1l 3akonsl HbroToHa, 3akOH coxpaHeHHUs
MEXaHUYECKON SHEpruH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHLUI CYNEPIO3ULUH CUJI, TIPUHIIMII
paBHONpPAaBUsl MHEPLMAIbHBIX CUCTEM OTCUYETA, MOJIEKYJIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, IAa30Bble 3aKOHBI, CBA3b CPEJHEH KUHETHYECKOW SHEPruM TEIJIOBOTO JBMXKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIepaTypoil, NEpBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
JIEKTPUUYECKOTO 3aps/a, 3aKkoH KysoHa, Ipy 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BhIpaKEHUE U YCIIOBUS (TpaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHIUIIBI 1€WCTBUS MallliH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh yciaoBUsA UX O€30I1aCHOTO MCIIOIb30BAHUS B IIOBCEAHEBHOM KHU3HM;

BBITIOJTHATh AKCIIEPUMEHTHI T10 HMCCICIOBAHUIO (DU3MYCCKUX SBICHUH M TPOIECCOB C
UCIOJB30BAHUEM TMpPSIMBIX M  KOCBEHHBIX HW3MEpPEHHMH, Mpu 3TOM  (OPMYIHPOBATH
npoOJieMy/3a1auy U THIIOTE3Y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPE/I0KEHHOTO
000pyI0BaHus, MPOBOJAUTH OIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYIIECTBIISATh TPSMBIE M KOCBEHHbIE HM3MEPEeHUS (DU3MUECKUX BEIMYUH, TPU ITOM
BBIOMPATh ONTHUMAJIBHBINA CIOCOO HM3MEPEHUS W HCIIOJNH30BAaTh HW3BECTHBIE METOJBI OIICHKHU
MOrPELTHOCTEN U3MEPEHNN;

UCCIIEI0BaTh 3aBUCUMOCTH MEKAY (PU3MUECKUMHU BEIMUMHAMU C UCTIOIBb30BAHUEM MPSIMBIX
U3MEpEHUH, IpU 3TOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHpPOBATh pPEe3yJbTaThl MOJIYYEHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJE TAOIUI] U Tpa(UKOB, 1eJIaTh BHIBOJBI 10 pe3ybTaTaM
HCCIIEIOBAHUS;

coOiroaTe MpaBWia OE30IaCHOTO TpyAa IMpH IPOBEJCHUHM HCCIIEAOBAHUHA B paMKax
y4eOHOTO 9IKCIIEPUMEHTa, y4eOHO-HCCIICAOBATEILCKO M MPOCKTHOH  JESTENBHOCTH  C
MCTIOJIH30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB 1 JIaOOpaTOpHOTO 000PYI0BaHUS;

pemaTh pacuéTHBIC 337aydl C SIBHO 3aJaHHOM (PU3MUECKOM MOIENbI0, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJlaud BHIOMpATh (U3NYECKYIO
MOJIeNb, BBIACIATH (U3NYECKHE BEITHMYMHBI M (OPMYNBI, HEOOXOAUMBIE IJsi €€ pelieHus,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'O 3HaUYeHUs (PU3MUECKOM BEIUYHHBI,

peliaTth KaueCTBEHHBIE 3a/layd: BBICTpaUBaTh JIOTMUECKU HENPOTUBOPEUUBYIO IEMOYKY
paccyXJIeHUl ¢ ONOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UUECKUE SIBICHUS;

UCIIOJIb30BaTh MPH PELICHUN YUeOHBIX 3a7a4 COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOT U
JUIsL TIOUCKA, CTPYKTYPHUpPOBAHUS, HMHTEPIpPETAllMUd M TPEACTABICHUS Y4eOHOW M Hay4HO-
MO PHOM MH(OPMALIUK, TOTyYeHHOH U3 Pa3IMYHbIX HCTOYHUKOB, KpUTUYECKH AaHATTU3UPOBATh
MOJIy4aeMy1o HH(POPMAIHUIO;



MPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, 00ObSICHEHHUE MPOLIECCOB OKPYXAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHl;

HCIIONIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3UKE B MOBCEAHEBHOW JKU3HU ISl OOECTICUeHUs
0€30MacHOCTH TIPU OOPAIIEHUH C MPUOOPAMU M TEXHUYECKUMH yCTPONCTBAMU, JIJIS COXPaHEHUS
3JI0pPOBbS U COOTIOICHHUSI HOPM DKOJIOTMYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B IpyMIIe C BHIMOJIHEHUEM PA3IMYHbBIX COIMANBHBIX POJIeH, IUIAHUPOBATh paboTy
IpyHONbl, palMOHAIBHO pacupelessiTh OOf3aHHOCTH W IJIAHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalUAX, aJIeKBATHO OLICHMBATh BKJIAJ Ka)JIOTO U3 YYaCTHUKOB TPYIIIHI B
pelIeHne paccMaTpUBAaEMOM MPOOIIEMBI.

K xonny o0y4enus B 11 ki1acce npeaMeTHbie pe3ya1bTaThl HA 0230BOM YPOBHE 10JIKHbI
0TpaxkaTh C(POPMUPOBAHHOCTH Y 00yYAIOIIUXCH YMEHHUI:

JEMOHCTPUPOBATh HAa MpPHUMEpPax pojb U MecTo (PU3UKH B (POPMHPOBAHUH COBPEMEHHOMN
Hay4YHOU KAapTUHBI MHUpA, B PA3BUTHUH COBPEMEHHON TEXHHUKU U TEXHOJIOTMH, B IPAKTHUYECKOU
NeSITEIbHOCTH JI0/IEH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KApTUHBI MUPA;

YUUTHIBaTh TPAaHULBI TMPUMEHEHMsS] W3YYEHHBIX (U3HUECKUX MOJeNe: TOYeHHbII
3JIEKTPUYECKUN 3apsifl, JIyd CBETa, TOUCUHBII HCTOYHUK CBETA, ICPHAst MOJEIIb AaTOMA, HYKIIOHHAs
MO/IeJIb aTOMHOTO si/ipa MpH peleHnH pU3NUEeCKHX 3aj1ay;

pacrio3HaBaTh (U3NYECKUE SBICHUS (TMPOIECCH) U OOBSCHATh WX HA OCHOBE 3aKOHOB
AIIEKTPOTUHAMUKN ¥ KBAHTOBOW (DU3MKHU: 3JIEKTpUYECKasi MPOBOAUMOCTh, TEIIOBOE, CBETOBOE,
XUMHNYECKOEC, MAarHuTHOC ILCI\/’ICTBI/ISI TOKa, B3aHMOI[eI>iCTBPI€ Mar"ivuToB, OSJICKTPOMAIrHHUTHAA
WHIYKIUS, JCHCTBHE MArHUTHOTO IOJsI HAa TMPOBOJHMK C TOKOM M JBHKYIIHHCS 3apsil,
3JIEKTPOMArHUTHBIC KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpPOCTPAHEHUE CBETA, OTPAKCHHE,
nperoMicHue, WHTeppepeHius, Au(pakiuus | MOJIPU3ANUSA CBETa, IMCICPCHS CBETA,
dotoanekTprdeckuit 3pdext (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBCHHE JIMHEHYIATOTO
CIEKTpa aToMa BOJIOPO/Ia, ECTECTBCHHAS U HCKYCCTBEHHAS PaIHOAKTHBHOCTD;

OIKCHIBaTh M3Y4YECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
ANEKTPUYECKYIO MTPOBOAUMOCTD PA3JIMUHBIX CPENl) U 3JIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIWYMHBI: AJIEKTPUUYECKUI 3apsa, Cuila TOKa, 3JIEKTPUUYECKOe
HaIpsDKEHUE, YIEKTPUIECKOE CONPOTUBIICHUE, Pa3HOCTh IIOTEHIIMAIIOB, AIEKTPOABHKYILAS CUIIA,
paboTa TOKa, MHIYKLIMS MarHUTHOro Mmouisd, cuia Amnepa, cwia JlopeHna, MHIYKTHBHOCTb
KaTyILKH, SHEPrusi 3JIEKTPUYECKOr0O M MArHUTHOTO IOJEH, MepuoJ M yacToTa KojeOaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsii M CHjla TOKa B IpOLiecce MapMOHUYECKHUX 3JIEKTPOMarHUTHBIX
KojeOaHuil, (POKyCHOE pacCTOSIHME M ONTUYECKas CWJa JIMH3bI, IPU ONHMCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT MHCIOJIB3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U EIUHMIIBI,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

ONKCHIBATh M3YYCHHBIE KBAaHTOBBIC SIBIICHHS W TPOLECCH, HCHOIB3Yd (UINUIECKHE
BEJIMYMHBI: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJH, [UIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMnynbc (OTOHA, TEPHOJ IMOoJypaclaga, SHEprus CBSA3M AaTOMHBIX SJAEp, INpU ONUCAHUU
IIPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUYEHUs U
€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYHMHY C IPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HAaU€HUE (PU3HMUECKON BEITMUHHBI,

aHaJIUu3upoBaTh (bI/ISI/I‘ICCKI/Ie IIPOLCCChl U SABJICHUA, HCIIOJIB3YA (1)I/I3I/ILIGCKI/IG 3aKOHBbI H
NPpUHIUIIBI: 3aKOH OMa, 3aKOHBI IMOCJICAOBATCIIBHOIO W  MapaluICJIbHOI0 COCAWHCHUA



NMPOBOJHUKOB, 3akoH Jlkoyma—JIeHna, 3aKOH 53JIEKTPOMAarHUTHOW HWHIYKLIHMH, 3aKOH
MNPSIMOJIMHENHOTO PAcClpOCTPAHEHUs CBETA, 3aKOHBI OTPAXKEHMSI CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, ypaBHeHHUE DitHIITeHA 11 poTod(hPeKTa, 3aK0OH COXpPAHSHHS YHEPTUH, 3aKOH COXPaHEHUS
HMITYJIbCa, 3aKOH COXPAaHEHMs 3JIEKTPUUECKOTO 3apsija, 3aKOH COXPAaHEHHUs MAcCOBOr0O 4MCIIa,
noctynatel bopa, 3akoH paaMOAaKTUBHOIO pacmaja, IOpU STOM pas3idyaTh CJIOBECHYIO
(OpMyIHMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAXKCHHWE W YCJIOBUS (TpaHUIIBI, 00IacTH)
MIPUMEHUMOCTH;

OTIpEe/IeNIATh HAIpaBJICHUE BEKTOpPAa MHAYKIMM MArHUTHOTO TMOJS MPOBOJAHHMKA C TOKOM,
cuiiel Amrniepa u cuiiel JIopeHua;

CTPOUTDH U OIIUCHIBATDH I/1306pa)KCHI/Ie, CO31aBacMOC€ IIJIOCKHUM 3CpPKaJIOM, TOHKOM HHH30ﬁ;

BBITIOJTHATh JKCIIEPUMEHTHI T10 HCCICIOBAHHUI0 (DU3MYCCKUX SBICHUH M TPOIIECCOB C
UCTOJB30BAHUEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEHHMH: Tpu 3TOM  (OPMYIHPOBATH
npoOyieMy/3a1auy ¥ TUIIOTE3y y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEITIOKEHHOTO
000pyI0BaHus, MPOBOIUTH OIBIT U (HOPMYITUPOBATH BBIBOJIBI;

OCYILECTBIISATh MPSIMBbIE M KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BEIWYHMH, NPU STOM
BbIOMPATh ONTHMAJBHBII CIIOCOO M3MEPEHHS U MCIOJb30BaTh W3BECTHBIE METOMABI OLCHKH
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEITMUYUH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHIA:
P 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTAaThl MOJYYEHHON 3aBUCUMOCTU
¢u3nyeckux BETUYMH B BHAE TaOMUIl W TpauKoB, JAeiaTh BBIBOABI IO pe3yidbTaTaMm
HCCIIEIOBAHUS;

coOmroaTte mpaBwia OE30IaCHOTO TpyAa IMpH IPOBEJCHUHM HCCIEAOBAHUNA B paMKax
y4eOHOTO 9IKCIIEPUMEHTa, Yy4eOHO-HCCIICAOBATEILCKOM M MPOCKTHOH JESITENbHOCTH C
MCTIOJIH30BAHUEM H3MEPHUTEIBHBIX YCTPOICTB 1 JIa0OpaTOpHOTO 000PYI0BaHUS;

pemaTh pacuéTHBIC 3a7aYydl C SIBHO 3aJaHHOM (PU3MUYECKOM MOJENbI0, HCHOIb3Ys
¢u3nyeckue 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJlaud BBIOMPATh (U3NYECKYIO
MOJIeNIb, BBIACNHATH (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIE IS €€ pelIeHHS,
IIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTD MOJIyY€HHOIO 3Ha4eHUs! (PU3UUECKOM BeIIMYHHBI,

peliaTth KaueCcTBEHHBIE 3a/1ay: BBICTpauBaTh JIOTMUECKU HENPOTHBOPEUUBYIO I[EMOYKY
paccyXJIeHUl ¢ ONOpOil Ha U3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

HCIIOJIb30BATh MPH PEIICHUH YYeOHBIX 33/1a4 COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYPHPOBAHWS, HMHTEPIPETAMH W TIPEACTABICHUS y4eOHOW M HAy4dHO-
HOHy.]ISIpHOI\/'I I/IH(I)OpMaLII/II/I, HOJIy‘-IGHHOﬁ U3 pa3JIMIHbIX UCTOYHUKOB, KPUTHUYCCKU aHAJIU3UPOBATDH
MoJTy4aemMyro uHH(OpMaIuio;

OOBIACHSITH TIPHUHIUIIBI ﬂCfICTBI/ISI MalivH, HpI/I60pOB N TCXHUYCCKUX yCTpOI\/'ICTB, pas3inyaTb
YCJI0BHUA UX 0€30I1aCHOTO HUCIIOJIb30BaHUS B HOBCCHHGBHOﬁ KU3HU,

MPUBOJUTH MPUMEPHI BKIaJa POCCHUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 110 (PU3UKE B MOBCEAHEBHOM KU3HU JIJIs1 00€CTIeUeHHS
0€30I1aCHOCTH MPHU OOpAIEHUH ¢ TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBaMu, JJIsi COXpaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI 0 TIOBEACHHUS B OKPYXKAIOLIEH cpene;

paboTaTh B rpyNIe C BHIMOIHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIEH, IIIaHUPOBATh PabOTy
IPYMIBL, PAlMOHATIBHO paclpeneiiaTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLICHWBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMOi MPOOJIEMBI.

COJEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. Pusuka U MeTOAbl HAYYHOI' O MO3HAHUS

®usuka — Hayka o mpupone. HayuHnble MeToabl MO3HaHUS OKpyKarouiero mupa. Ponb
HKCHEPUMEHTA U TEOPUH B MIPOLIECCE TO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue ¢uzndeckux siBieHU u mpoueccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pome u Mecto ¢u3uku B (QOpPMHUPOBAHUHM COBPEMEHHOM HAaydyHOM KapTHUHBI MHpa, B
MPAKTUYECKOU IeSITETbHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBblie ¥ IUGPOBBIC U3MEPUTEIBHBIC TPUOOPHI, KOMIIBIOTEPHBIC TATUYUKHU.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHHE. OTHOCUTENBHOCTh MEXaHHYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeHsiE CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOpPEHHUE
MaTepHaTbHOM TOYKH, UX MPOEKIUU HA OCH CHUCTeMbl KoopAuHatT. CloXeHHe MepeMelleHnuil u

CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE MpsIMOJUHEHHOe nBrkeHue. ['paduxu 3aBucHMoOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, IyTH U NEPEMELIEHUS MaTEPUaIbHON TOUKU OT BPEMEHHU.

CBoOogHOe majieHne. Y CKoOpeHrue CBOOOIHOTO TaIeHUSI.
KpuBonuneliHoe nBuxeHue. J[BUKEHHE MaTepUaTbHOW TOYKHM IO OKPY)KHOCTH C
MIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHas ckopocTs. [lepuoa u yactora

oOparenus. LleHTpocTpeMHUTETbHOE YCKOPEHHE.

TexHu4eckne ycTpoucTBa U MPAKTHYECKOE IPUMEHEHHE: CITUOMETD, ABUKEHUE CHAPSIAOB,
LIETIHBIE U PEMEHHBIE NIEpEAauH.

Jlemoncmpayuu



Mopenb cucteMsl OTCUETA, WILTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JIBHKECHHUS.

[Ipeobpa3oBanye ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

ITanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBuxeHus tena, OpoIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaieHUs.

Hanpasnenue ckopoCcTH IIpY JBUKEHHUH 110 OKPY>KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamophwvie pabomul

N3yyenne HepaBHOMEPHOTO IBMKEHUS C LIEJIBIO ONPEEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIICHMS MEXKTY ITYTSMM, IPOMIEHHBIMU TEJIOM 3a IOCIE0BATEIbHBIE
paBHBIC IIPOMEXKYTKHM BPEMEHHU IIPH PAaBHOYCKOPEHHOM [BH)KCHMM C HA4YaJbHOM CKOPOCTHIO,
PaBHOI HYJIIO.

N3yueHne nBHKEHUs IIAPUKA B BA3KOM JKUJIKOCTH.

N3yueHne ABMKEHUS Tela, OPOLICHHOTO TOPH30HTANIBHO.

Tema 2. /lunamuka

ITpuaumn otHocurenbHOCcTH [Nanunes. Ilepseiii 3akoH HeroToHa. MHepLanbHble CUCTEMBI
oTcuéTa.

Macca tena. Cuna. llpunuun cynepno3uuuu cuia. Btopoit 3akon Hbprorona miis
MaTepuagbHO TOUKU. TpeTuil 3akoH Hpr0TOHA 1711 MaTepralIbHBIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsixectu. [lepas kocMudeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenust (moxosi, ckoyibxenus, kauenus). Cuiia tpenusi. Cyxoe tpenne. Cuina
TPEHUS CKOJIbXKEHHsI U cuiia TpeHus nokos. Koaddumuent tpenus. Cuna conpoTUBICHUS MPU
JIBVDKEHUH TEJa B )KUIKOCTH WU Ta3e.

INocTynarensHOe U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CUJIbl OTHOCUTENBHO OCH BpaleHus. [1nevo cuibl. Y cinoBus paBHOBECHS TBEPIOTO
Tena.

Texumyeckue YCTPOﬁCTBa U MPAKTHYCCKOC MPHUMCHCHUC. TMOJAIMIMIIHUKH, ABHKXCHUC
HCKYCCTBCHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBrieHue MHEpPLMH.



CpaBHEHHME MacC B3aUMOJEHCTBYIOIIUX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTB CHJIBI YIPYTOCTH OT Ae(opMarium.

HeBecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U MaJCHHUH.
CpaBHEHHE CHIT TPEHUS TTOKOS, KAUEHHUS U CKOITBKCHHS.
VYcnoBust paBHOBecHs TBEPAOTO Tena. Bumbl paBHOBECHS.
Yuenuueckuil sxcnepumenm, nabopamopmvie pabomol
Nzydenne neuxeHust Opycka 1Mo HAKJIOHHOM IJIOCKOCTH.

I/ICCHCI[OBH.HI/IC 3aBUCHUMOCTHU CHWJI YIIPYIOCTH, BO3HHUKAIOMIUX B IHPYKUHC U PC3MHOBOM
oOpasrie, oT ux aedopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAILICHHUS.
Tema 3. 3aKkonvl cOXpaneHusn ¢ MexanukKe

HNmnynsc MaTepuaibHON TOUKM (Tea), CUCTEMBI MaTepUaIbHBIX TOUeK. VIMIyIbC CUIIBI U
M3MEHEHHE UMITYJIbCa Teja. 3aKOH COXPAaHEHUs UMITYJIbca. PEakTHBHOE IBUIKEHUE.

Pabora cribl. MOIIHOCTE CHIIBIL.

Kunernueckass sHeprus MarepuaibHOW TOuku. Teopema 00 M3MEHEHMM KHHETUYECKOM
JHEPIUH.

[TorenuunansHast 3Heprus. [loTeHnManpHas sHeprus ynpyro aehopMUpPOBAHHON MPYKUHBI.
[loTenuuanbHas 3Heprus Teia BOJIU3U NOBEPXHOCTH 3EMIIH.

IloTennuanbHble M HEMOTSHIIMAILHBIE CHIIBL. CBs13b pa6OTBI HCIIOTCHIIMAJIBHBIX CHJI C
H3MEHECHHEM MEXaHHYeCKOM OHEPIruu CUCTEMBI TCII. 3aKoH COXpaHCHUA MEXaHUYEeCKOMH OHEPTHUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOAOMET, KOMNEP, MPYKUHHBIN
MIHACTOJIET, JBHYKEHUE PAKET.

Jlemoncmpayuu
3aK0H COXpaHEHUs UMITYJIbCA.

PeaxTnBHOE NBMKEHME.



[lepexon moTeHIIMATBHON YHEPTUHU B KHHETUYECKYIO 1 0OpaTHO.
Yuenuueckuu sxcnepumenm, nabopamoprvie pabomul

N3yyenue aOCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBs3n pabOThl CHIBI ¢ M3MEHEHHEM MEXAHHUYECKOM »HEpPruu Tejla Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nen 3. Monekyasipaast Gu3nka ¥ TepMOAUNHAMHMKA

Tema 1. OcHno6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW TEOPUH U UX OIBITHOE 0OOCHOBAHUE.
Bpoynosckoe asmxkenue. nddysus. Xapakrep IBHKEHUS U B3aUMOJICHCTBUS YaCTHIL BEILIECTBA.
Mogenu cTpoeHHs I'a30B, )KUAKOCTEH 1 TBEPABIX TNl U 00bSICHEHUE CBOWCTB BEILIIECTBA HA OCHOBE
3THX Mojenei. Macca u pazmepsl Mosiekyi. KonuuectBo Bemectsa. [loctosnnas ABoranapo.

TemnnoBoe paBHOBecue. TeMmmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanpHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KMHETUYECKOW TEOpUU
uaeanbHOro rasza. AOcCoNIOTHas TeMmIepaTrypa Kak Mepa CpelHed KHHETHMYeCKOH SHepruu
TEIUIOBOTO JIBMKEHUS yacTull ras3a. [llkana temnepatyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHHE
MenneneeBa—Knaneipona. 3akon JlanproHa. M3omponeccsl B MA€AIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe mpepcTaBieHHE H3O0MPOLECCOB: M30TepMa, HM30X0pa,
n3zo0bapa.

TexHuueckre yCTpoUCTBa M MPAKTUIECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITBI, TOKa3bIBAIONINE JUCKPETHOE CTpPOEHHE BellecTBa, (oTorpaduu MOJIEKYI
OpPraHMYECKHUX COCIUHCHUM.

OnbITel 110 11 PY3UH KUAKOCTEN U Ta30B.

Monens OpOYHOBCKOTO JIBHYKCHHUS.

Mogensb onbita LlTepHa.

OnpIThl, JOKa3bIBaIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.
Mogens, HUTIOCTPUPYIOLIAst IPUPOY AABJICHHS ra3a Ha CTEHKH COCy/a.

OnbITH, UIUTIOCTPUPYIOLINE YPAaBHEHHE COCTOSIHUS UI€ATBHOTO ra3a, U30IpOLECChL.
Yuenuueckuu sxcnepumenm, nabopamopruvie pabomul

OmnpeneneHre Macchl BO3AyXa B KJIAaCCHOM KOMHATe Ha OCHOBE HU3MepeHHl o00bEma
KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.



HccnenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSIHUSL Pa3peskeHHOTro rasa.

Tema 2. Ocnoevt mepmoounamurku

TepmonnHamudeckass cucreMa. BHYTpeHHssS JHEpruss TEPMOAMHAMHYECKOW CHCTEMBI U
crocoObl € u3MeHeHus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHsIsI SHEprUsi OAHOATOMHOIO
ueaNbHOTO ra3a. Buael Terionepesaun: TeMIONPOBOJHOCTb, KOHBEKLUS, U3IyUeHHE. Y AelbHas

TEINIOEMKOCTH BemrecTBa. KoandecTBO TEIIOTH IIpu TCIuIonepeaaydec.

[Tonsitue 06 annadaraoM nporiecce. [lepBriii 3akoH TepMoguHAMUKH. [IpMeHeHue mepBoro
3aKOHA TEPMOJUHAMHUKH K H3o0mporieccam. [ padudeckas mHTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTs mpoieccoB B IpUpPOJE.
Tennoble MamuHbl. [IpuHIUIBL 1eHCTBUS TEMIOBBIX MamuH. [IpeobpazoBaHus sHEpruu B
TeTuoBbIX MamHax. Koadduument nonesnoro neiicreus termnoBoi mamuHsl. Llukn Kapao u ero

KO3(1)(1)I/II_II/ICHT MOJIE3HOI'O JCHCTBUA. OKOJIOTUYECKHE Hp06HeMBI TCINIOOHCPICTUKHU.

TexHmyeckue YCTpOﬁCTBa U IMIPAKTHYCCKOC IIPUMCHCHHUC: JIBUI'aTCJIb BHYTPCHHETO
CropaHu, OBITOBOM XOJIOAHUJIbHUK, KOHOAUIUOHED.

Jlemoncmpayuu

M3meHeHne BHYTpEHHEW HSHEpruM Tela MpU COBEPIICHUH pabOThl: BBUIET NPOOKHU U3
OYTBUIKY MO ACHCTBHEM C)KaTOT0 BO3yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TPEeHUS
(BH1€0IEMOHCTpALIHS).

H3MeHeHue BHYTpEeHHEH SHEPruu (TeMIepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 0 aabaTHOMY PAaCIIMPEHUIO BO3/1yXa (OIBIT C BO3YUIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOI'O JABUTATES.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazoevie nepexoowvl

[Tapoob6pazoBanue u konaeHcauus. Vcnapenue u kunenue. AGCOIIOTHAs U OTHOCUTEIIbHAS
BJIQYKHOCTh BO31yXa. HaceleHHblid map. YaenpHas TemioTa mapooOpa3oBaHUs. 3aBUCHMOCTH
TEMIIEPATYPBI KUNIEHUSI OT 1aBJICHUS.

Teépnoe teno. Kpucrammdeckue u amopQHble Tesa. AHU30TPOIUS CBOMCTB KPHCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaybl. [lnmaBneHue u Kpuctamauzauus. VY aenbHas
TerioTa miasieHus. Cyomumanus.

YpaBHeHUE TEIIOBOro OajaHca.

TexHuueckne YCTpPOWCTBA M MPAKTHUECKOE NPUMEHEHUE: TUIPOMETP U ICUXPOMETP,

KaJIOpUMETP, TCXHOJIOTMH ITOJTYUCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YUCJIC HAHOMATCPUAJIOB,
1 HAHOTCXHOJIOT'HUH.



Jlemoncmpayuu
CBolicTBa HACBIIICHHBIX MTAPOB.
Kurienvie npu MOHMKEHHOM JIaBJICHUH.
CnocoObI U3MEpPEHUs BIAKHOCTH.
HaGmronenre HarpeBaHus U IJIABJICHHS KPUCTAILUTHYECKOTO BEIIECTBA.
JleMoHCTpalusi KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomsi
H3MepeHre 0THOCUTENBHOMN BIaKHOCTH BO3TyXa.
Pa3znen 4. DiiekTpoauHamMmnka

Tema 1. dnekmpocmamuka

OnexTpuzanuss Teln. OJEKTpUYecKuil 3apsa. JlBa BHMOAa DSIEKTPUUECKHUX 3apsoB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3apsiia.

BzaumoneiictBue 3apsnoB.  3akoH  Kynona. ToueuHblt  AieKTpUYeCKUM — 3aps.
Onextpuueckoe nose. HanpsokéHHocTh snekTpuueckoro mnois. IlpuHnun cyneprnosunuun

3JEKTPUUECKUX NOJIeH. JINHNY HANpsHKEHHOCTH SJIEKTPHUYECKOTO MOJIS.

Pabora cun anextpocratruueckoro noss. [lorennuan. Pasnocts notenunanos. [IpoBogauku
U IUAJIEKTPUKH B AJIEKTPOCTATUYECKOM ToJie. J(uanekTpudeckasi IpOHUIIAEMOCTb.

OnextpoéMkocTh. Kongencarop. DneKTpoEMKOCTh IIOCKOTO KOHACHCATOpA. DHEPrus
3apsyKEHHOr0 KOHJEHCATOopa.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOI, DIEKTPOMETD,
JIEKTPOCTaTUYECKas 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOIMMPOBAIBHBIN
amnmnapar, CTpyWHBIN IPUHTED.

Llemoncmpayuu

VYceTpoicTBO M MPUHIMT ACHCTBUS AJIEKTPOMETPA.
B3auMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE T10JI€ 3aPSKEHHBIX TEl.
[TpoBOAHMKH B 3JIEKTPOCTATHUECKOM TOJIE.
DnekTpocTaTUyecKasl 3aIiuTa.

JIN3IeKTPUKH B 3JIEKTPOCTaTUUECKOM I10JIE.



3aBHCHUMOCTh 3J'IeKTpOéMKOCTI/I IIJIOCKOI'0 KOHACHCATOpa OT IJIoIAaau IVIAaCTUH, PAaCCTOAHUA
MCXKY HUMH U I[HBHCKTpH‘lGCKOfI IMPOHUITACMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckutl sxcnepumenm, rabopamoprvie pabomol

H3mepenue 31eKTpoEMKOCTH KOHJIEHCATOpa.

Tema 2. llocmoannwtit Inekmpuyeckuit mok. Toxku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOro TOKa. McTouHMKHM TOKa.
Cuia Toka. [IoCTOSHHEBIN TOK.

Hanpspxkenue. 3akon Oma 115 ydacTka Lenu.

DneKkTpruuecKoe COIPOTHUBIICHUE. VY aenbHoe CONPOTUBJICHUE BEIIECTBA.
[TocnenoBarenbHOE, NapaIeIbHOE, CMEIIAHHOE COSMHEHNE TPOBOIHUKOB.

PaGora QJICKTPHUYCCKOI'O TOKA. 3aKkoH Z[)KOYJ'I}I—.HCHL[&. MonIHOCTh QJICKTPHUYICCKOI'0O TOKA.

DIEKTPOIBUKYINAsI CHJIa M BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma 1ist
MOJTHOMU (3aMKHYTOM) asekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTHUBIICHUSI METAJJIOB
oT Temneparypbl. CBEepXIpOBOIUMOCTb.

DJIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TNpPUMECHas MPOBOJUMOCTH IOJTYIPOBOJAHHUKOB.
CaoiictBa p—n-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DONEeKTpUYecKHii TOK B pacTBOpaXx M pacijiaBaX »3JIEKTPOJUTOB. JIEKTPOJIUTHYECKAs
JTUCCOIMAINA. DIICKTPOIIH3.

DJeKTpuueckuil TOK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOSITENbHBINA pa3psia. MoHus.
[Tna3zma.

TexHUYeCcKHe yCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTAT,
WCTOYHUKUA TOKAa, DJIEKTPOHArpeBaTelbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTUBICHUS, BaKyyMHBIH  JHOJ, TEPMHUCTOPHI U  (OTOPE3UCTOPHI,
MOJYIPOBOIHUKOBBIN TUOJ, TAJIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHUJIbI TOKA U HAIIPSIKCHUA.

3aBHCHUMOCTh COIIPOTUBJICHHA LUWIMHAPHUYCCKUX IIPOBOJHUKOB OT [JIHWHBI, IIJIOIIAAU
TOMNCPCUYHOTO CCUCHUA U MaTCpHraJia.

CMmemanHoOe COCAUHCHUC ITPOBOJJHUKOB.



[Ipsimoe u3MepeHne 3IIEKTPOABHXKYIIEH CHIlbl. KOpOTKOE 3aMbIKaHHME TrajlbBaHUYECKOIO
JJIEMEHTA U OLICHKA BHYTPEHHET'O COIIPOTHUBIICHMUS.

3aBUCHMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 2JIEKTPOIUTOB.

NckpoBoit pa3psaa 1 NpOBOJIUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD JTUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne CMEIIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEH CHIIBI ICTOYHHUKA TOKA U €r0 BHYTPEHHET0 COMPOTUBIICHHUS.
Habmroenue anekrponusa.

MesknpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usukm 6azoBoro ypoBHsS B 10 Kiacce OCyImIECTBIAETCS C y4E€TOM
COACPIKATCIBbHBIX MCKIPCIMCTHBIX CBSI3eU C KypCcaMu MAaTCMATUKH, 61/IOJIOFI/II/I, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBS3aHHbIE C H3YYEHHEM METOJOB HAyYHOTO IO3HAHUSA:
SIBJICHUE, HAy4yHBIH (hakT, rumore3a, (Qu3MYecKas BETUYMHA, 3aKOH, TEopus, HaOIoJeHUeE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMBI YpaBHEHUH, TnHEHas QyHKuus, mapabdoia, runepbona,
uX rpaduku U cBOICTBA, TPUTOHOMETpUYECKUE (PYHKLIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC,
OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOpPhl M HX MPOEKIMH HAa OCHU KOOPIMHAT,
CJI0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe BIKEHHE B JKUBOHM mpupone, auddysus, ocMoc, TeriooOMeH
JKUBBIX OPTaHU3MOB (BU[IbI TEIUIONEPEAaun, TEIIOBOE PABHOBECHUE), DJICKTPUUCCKUE SIBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBAa TBEPABIX TEJ, XKUJIKOCTEM K Ta30B, BJIEKTPUUYECKUE
CBOIMCTBA METAJJIOB, AJICKTPOJIUTUYECKAS TUCCOIUALINSI, TaJIbBAaHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeodpazoBaHUE BUKEHUI ¢ UCIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUIHUKH, WCIIOIb30BaHHUE 3aKOHA COXpaHEHUS HMITyJbca B TEXHHKE (pakera,
BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHErO0 CropaHus, MapoBas TypOWHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJOTUN MOJIYYEHHS] COBPEMEHHBIX MaTEpHUAJIOB, B TOM YHCIIE
HAaHOMATEepUaJIOB, W  HAHOTEXHOJOTWH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TMPUHTEP, JJIEKTPOHATrpPEBATENbHBIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TATbBAHUKA.



11 KJIACC
Pa3neu 4. DiiekTpoaMHaAMHKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[locrossHHble MarHuThl. B3anMoOIelCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoOe IIOJIE.
Bekrop marautHOM UHAYKIMU. [[pyHIUIT Cynepno3uMi MarHUTHBIX MOJIe. JIMHUM MarHUTHOMN
uHAYKUIWU. KapTuHa TMHUN MarHUTHOM MHAYKIIMU MO TOCTOSIHHBIX MarHUTOB.

MarnuTtHOe mojie MPOBOJHMKA ¢ TOKOM. KapTuHa JIMHMA WMHIYKOUUM MArHUTHOTO TOJIA
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOTO KOJIBIICBOTO IMPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaencTBre NPOBOIHUKOB C TOKOM.

Cuna Amriepa, €€ MOAYNb U HAIIPaBIICHUE.

Cuna JlopeHnua, e€ Monynb W HampaBieHHe. J[IBW)KEHUE 3apsDKEHHOM YacTUIBl B
OJIHOPOJHOM MarHuTHoM nosie. Pab6ora cuibl Jlopenna.

SIBneHue dneKTpOMarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MAarHUTHOM HWHAYKLUU.
DJIEKTPOABMIKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM UHAYKIMU Dapajes.

BuxpeBoe snexTpudeckoe Tmosie. IJIEKTPOJBIDKYINAs CHUJAa WHIYKIMU B TIPOBOJHUKE,
JBHKYILEMCS ITOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAaMOMHIYKIIUH. DJICKTPOIBIIKYINAS CHJIa CAMOWHTYKITUH.
DHeprus MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.

DJIEKTPOMArHuTHOE TIOJIE.

Texumyeckue yCTpOﬁCTBa N TPAKTUYCCKOC TPHUMCHCHUC: TIIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIU 3JICMCHTAPHBIX YaCTUL, MHAYKIIMOHHAS I1CYb.

Jlemoncmpayuu

OmnpIT OpcTena.

OTKIIOHEHHUE AIEKTPOHHOTO MTyYKa MAarHUTHBIM T1OJIEM.
JIvHUY MHAYKUUHA MAarHUTHOTO TTOJIS.
B3anmopeiictBre 1ByX POBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBrieHUE AIEKTPOMArHUTHON MHAYKIIUH.



IIpaBuno Jlenna.

3aBHCHMOCTD SHCKTPOI[BI/DKYHIGI\/JI CWJIBI MHAYKIIUKU OT CKOPOCTU U3MCHCHHA MArHUTHOI'O
IIOTOKa.

SIBneHure caMOMHIYKIHH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

W3ydyeHre MarHUTHOTO TOJISl KaTyLIKH C TOKOM.

HccnenoBanue 1eUCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBIEHUS IEKTPOMarHUTHOW MHAYKIINH.
Pa3pea 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomacHuUmHbsle Koaiedanus

KonebGarenbHas cucrema. CBoOOaHBIE MexaHHUecKHe KonebaHus. [apMoHuveckue
konebanusa. Ilepuwon, dacrora, ammuuryga W ¢asza konebanuid. IIpyKUHHBI MasTHUK.
MaremaTrueckuil MasiTHUK. Y paBHEHUE rapMOHUYECKHX konebanuid. [IpeBparieHue snepruu npu
rapMOHUYECKHUX KOJIeOaHUsX.

Konebarenpubiit KOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIC KOJECOAHUS B HICATHLHOM
KojeOaTeIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHHYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusamu. Popmyna TomcoHa. 3aKOH COXpaHEHHs] YHEPTUU B HJICATBHOM KOJeOaTeIbHOM

KOHTYpE.

[IpencraBnenue o 3aTyxawImux KoJeOaHUsIX. BbIHYKIEHHbIE MEXaHHMUECKHE KOJIeOaHUs.
Pe3onanc. BeiHYXI€HHBIE DJIIEKTPOMArHUTHBIC KOIeOaHusI.

[lepemennsbIii Tok. CUHYCOUIaNbHBIN MEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYTHOE U ICMCTBYIOIIECE 3HAUEHUE CUJIbI TOKA U HAMPSHKEHUS.

Tpanchopmarop. I[IpousBoacTBO, mepemada U MOTPEOJICHUE DIIEKTPUUCCKONW IHEPTHH.
DKOJIOTUYECKUEe PUCKH TpU TPOU3ZBOJACTBE dJeKTpodHepruu. KynbTypa wHCmIonb30BaHUS

3JIEKTPOSHEPTUH B OBCETHEBHOM KU3HH.

TexHudeckne yCTpPOMCTBA M IPAKTHUYECKOE NPUMEHEHUE: DJIEKTPUYECKUM 3BOHOK,
TeHEPaToOp NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KojeOaTenbHON cucTeMbl (IPYKUHHBIM WM MaTeMaTHYECKHM
MasITHUK).

HabGmronenue 3aryxarommx KojaeOaHui.
HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Hab6mronenue pe3onanca.



CB00OOIHBIE IEKTPOMArHUTHbIE KOJICOAHMUS.

OcuwinorpaMmsl - (3aBUCHMOCTH  CHJIBI  TOKa M HAaNpsDKEHHMsT OT BPEMEHM) JJId
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpH MOCIEIOBATEIPHOM COCAMHEHHH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOHJICHCATOPA.

Mopens IMHUAN JIEKTPOIIepeIayn.
Yuenuueckuu sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANIBIX KOJIeOaHUii Ipy3a HA HUTH OT JIMHBI HUTH U
Macchl rpysa.

HccnegoBanue NEpEMCHHOTO TOKa B 1HOCIHM H3 TOCICA0BATCIILHO COCIUHEHHBIX
KOHJACHCATOpAa, KaTYHIKU U PE3UCTOpPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE G0JIHbL

MexaHnu4eckue BOJHBI, YCIOBHsI pactipoctpanenus. [lepuon. CkopocTh pacipocTpaHeHUs
u anvHa BonHbL. [lomepeunple W mponaonbHble BoONHBL WMHTepdepeHnus u audpaxius
MEXaHUYECKHUX BOJIH.

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

DNEeKTPOMAarHUTHBIC BOJHBI. YCIIOBHUS M3JIy4EHHs SJIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHTanus BekTopoB E, B, V B anexktpomMaranTHoi BomHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHEe, TMpeloMJIeHHe, moispuszauus, Judpakuus, uHTepdepenHuus. CKopocTh

QJICKTPOMAIrdUTHBIX BOJIH.

[IIkanma >MEKTPOMarHUTHBIX BOJH. [IprMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHLIUIIBI pAANOCBSA3M | TeNeBUACHUS. Paaronokamms.

DNeKTpOMarHUTHOE 3arps3HEHHE OKPYKAIOIIeH Cpebl.

TexHuyeckrue ycTpoilcTBa M NMPaKTUYECKOE MPUMEHEHHE: MY3bIKaJbHble WHCTPYMEHTHI,
yIbTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAWIIMHE, pajap, PaJHONpUEMHUK, TEIECBH30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacIIpOCTpaHEHNE MTOTIEPEYHBIX U TTPOI0JIHHBIX BOJIH.

Kone6umomeecs Teno Kak HICTOYHHK 3BYKA.

HaGJHOIleHI/IC OTpaXXCHUA U NPCIIOMIICHUA MCXaHUYCCKUX BOJIH.

Habmonenue narepdepeHuInu 1 Jupakiul MEXaHUIECKHX BOJIH.



3BYKOBOW pE30HAHC.

HaOiroieHne CBsI3W TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIMTYIOH W YacTOTON
KOJICOaHUIA.

HccnenoBanne  CBOMCTB — AIICKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHE, IMPEIIOMIICHUE,
noJsipu3anus, Tupakuus, HHTepQepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeiHOe pacpocTpaHEHHE CBETa B OHOPOJHOM cpelie.
JIyd cBeta. ToYeUHBIN HICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbl OTpakeHus cBera. [locTpoeHue M300pa)KeHU B IJIIOCKOM
3epkaie.

[lpenomnenue cBeTa. 3akOHBI MpPEJIOMIICHHS CBeTa. AOCOJIOTHBIA  MOKa3zaTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHHe. I[IpenenbHbIli yroa MOJHOTO BHYTPEHHETO
OTpPaKEHUS.

Hucniepcust cBeta. CrioxkHBINA cocTaB Oemoro ceta. LIperT.

Cobuparomiue u paccenBaromiye JuH3bl. ToHkas mnuH3a. DOKycHOE paccTosHME U
ONTHUYECKas CUJia TOHKOW JHH3bL. [locTpoeHne n300pakeHuil B COOUPAIOINX U PACCEHBAIOIINX
nuH3axX. PopMyIia TOHKOH JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUYECKON ONTHUKHU.

BonnoBass onrtuka. UaTepdepennms cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHUS
HaO0JI0/IEHNsT MAaKCUMYMOB 1 MUHUMYMOB B MHTEeP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX

KOTCPCHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakmmonHas pemérka. YciaoBue HaOMIOJEHHUS TJIaBHBIX
MaKCHUMYMOB IIpH [1aICHUU MOHOXPOMATHYECKOI0 CBETA Ha JU(PPAKLIUOHHYIO PELIETKY.

[lonapusanus ceera.

TexHu4YecKrne yCTpOWCTBa W TPAKTHYECKOE NPHUMEHEHHE: OYKH, JIyma, Qoroarmmapar,
IIPOEKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, AM(paKIMOHHAas peleTKa,
HOJIAPOU L.

Jlemoncmpayuu

[IpstmonuHeitHOE pacmpocTpaHeHHe, OTpPaKEHHWE M TpelomiieHue cBera. OnTuyeckue
MPUOOPHI.

[Tonnoe BHyTpeHHee oTpakeHue. Mojienb cBeToBoa.
HccnenoBanue cBONCTB 300pakKeHU B JIMH3AX.

Mopenu MUKPOCKOIIA, TEJIECKOIIA.



Hab6mronenue nntepdepeHimm crera.

Ha6monenue nudpakauu ceta.

HabGuronenue aucnepcuu cBera.

[Tonyyenue crekTpa ¢ MOMOILBIO IPU3MBI.

[TonyueHue ciekTpa ¢ TOMOIIBIO TU(HPAKIIMOHHON PEHIETKY.

Habmronenue nonsipusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne mokazartesns mpeioMIICHHUS CTEKJIa.

HccnenoBanue cBOMCTB N300paKeHUM B JTMH3aX.

HabGumronenue aucnepcuu cBera.
Pa3nes 6. OcHOBBI crIeHAJIBLHON TEOPUH OTHOCHTEJIBLHOCTH

['panuubl MPUMEHMMOCTU KJIacCMYecKOM MexaHukH. [locTynaTsl crnenuanbHOW Teopuu
OTHOCHUTEIILHOCTH: HWHBAPUAHTHOCTh MOJYJI CKOPOCTH CBETa B BaKyyme, MPHUHIUII
OTHOCHUTENIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHHU U COKPAILIEHUE JJIHHBI.

OHeprus ¥ UMILYJIbC PEISTUBUCTCKON YaCTHULIBI.

CBs3b MACChI C YHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTUIbI. DHEPTHUS MOKOSI.
Paspnen 7. KBanToBas pusuka

Tema 1. Dnemenmeol kearnmoeoii onmuxu

®otonsl. @opmyna [Inanka cBs3u SHEPrUM (POTOHA C €r0 YACTOTON. DHEPrusi U UMITYIILC
dhotona.

Otkpeitie u  wucciuenoBanne (oroaddexra. Ombiter  A. ['. CromeroBa. 3akoHBI
¢boroaddexra. YpaBuenue DiiHmuTeitna 1 porodpdexra. «Kpacnas rpanuna» porodddexra.

Hasnenue cera. OnbiTel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuyeckrue ycTpOHCTBA M NpPAaKTUYECKOE MpUMEHEHHue: (QOoTo3JIeMEeHT, (POTONaTUUK,
coNHe4Has OaTapesi, CBETOIUOI.

Llemoncmpayuu

D013 eKT Ha YCTAaHOBKE ¢ IMHKOBOM MIIACTHHOM.



HccnenoBanue 3ak0HOB BHeUTHETo GpoTodddeKra.

CBeToano.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Omnbitel Pesepdopna mo paccessHuro o -yactuil. [lnanerapHas
Mozenb atoma. [loctynarsl bopa. U3nyuenue u nornomenue GOTOHOB IpH MEpEXoie aToMa ¢
OJTHOT'O YPOBHS SHEPIruM Ha Apyroi. Buasl ciektpoB. CieKTp ypoBHEH 3HEPruu aToMa BOAOPOAA.

BonHoBble cBoiicTBa yactull. Bonnel ae bpoitnsa. KopmyckynsipHo-BOIHOBON Ayalu3M.

CronTanHoe U BBIHY)XXJICHHOC N3JIYUCHUC.

TexHUuecKkre YCTPOHMCTBA W MPAKTUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIM aHAIN3
(cnekTpockon), 1a3ep, KBAaHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Monenb onsita Pesepdopra.

OmnpeneneHue AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeHvaThIX ClIEKTPOB U3IIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Habmtonenue uHeiuaToro crnekrpa.

Tema 3. Amommnoe a0po

OKCNEepUMEHTHI, JOKa3bIBAIOLINE CIOKHOCTb CTPOEHUS A11pa. OTKpBITHE PaJUOAKTUBHOCTH.
OmnbiTel Pesepdopaa mo ompeneneHuio coctaBa paJHoakTHBHOTO n3nydeHus. CBolcTBa anbda-,

66Ta', raMMa-us3JIydCcHUsI. Bnusuue paaruOaKTUBHOCTHU HaA KHBBIC OPTraHU3MBI.

OTtkphITHE IPOTOHA M HeWTpoHA. HykionHas mozaens siipa Ieizen6epra—Banenko. 3apsi
saapa. MaccoBoe uncio aapa. M3oromnst.

Anbda-pacnaa. DIeKTpOHHBI U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydenue. 3akoH
paZinOaKTUBHOIO pacnaja.

DOHeprus CB3U HYKJIOHOB B sifjpe. SnepHblie cuibl. JlegexT maccsl sapa.
Snepusle peakuuu. JleneHue U CUHTES SAEP.

Anepubiii  peakrop. Tepmosnepubiii cuHTe3. IIpoOieMbl M NEPCIEKTUBBI  AJIEPHON
JHEPreTUKU. JKOJIOIMYECKHUE aCIIEKThI IACPHON YJHEPTETUKH.



DJieMeHTapHbIe YacTUIbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaOMIOACHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHULI.
OyHaMeHTalbHbIE B3auMoieicTBUsA. EqMHCTBO pru3nueckoii KapTUHBI MUpA.

TexHudecknue yCTpOMCTBA U IIPAKTUYECKOE NPHUMEHEHHUE: JO3UMETp, Kamepa BuibcoHna,
SJIEPHBIN peakTop, aToMHast 6oMoOa.

Jlemoncmpayuu

CY€TunK HOHU3UPYIOIINX YaCTHUII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (OTOTpadusim).

Pa3znea 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oransl pa3BUTHs acTpoHoMuH. [IpukianHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bupn 3Bé3aHoro Heba. Co3Bes3nus, sspkue 3BE3/bl, IUTAHETHI, UX BUUMOE JABHKCHHE.

ConneuHnas cuctema.

Connue. ConHeuyHast akTuBHOCTb. Mctounuk sHepruum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEePUCTHKH. J[narpaMmma «CreKTpalbHbIN KJIACC — CBETUMOCTBY. 3BE3/1bI INIABHOU
MOCTIEIOBATEIbHOCTH. ~ 3aBHCUMOCTh ~ «Macca — CBETHMOCTb» JUIsl  3BE3A  TIJIABHOM
nocjenoBaTeabHOCTH. BHyTpeHHee crTpoeHue 3BE34. CoOBpeMEHHBIE IPEJICTAaBICHHUS O

MIPOUCXOKACHUH ¥ 3BoonK CoJIHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Muneunsiii [1yTs — nama ["anaktuka. [lonoxenue u npmwxenue Connna B ['anaktuke. Turbl
rajnakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIAPAX TAJIAKTHK.

Bcenennas. Pacmmpenue Bcenennoi. 3akon Xa60ma. PaszOeranume ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

Macmtabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo0ieMbl aCTpPOHOMUH.

Yuenuuecxue nabnrooenus

HaOmnroneHuss HeBOOPYKEHHBIM TIJIa30M C UCIOJIb30BAHMEM KOMIIBIOTEPHBIX MPHIIOKEHUH
JUISL OTIPEICIICHUS MOJIOKEHHSI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro nomymapus 1 sipkue 3BE3/bl.

HaGmonenus B reneckon Jlynsl, miianer, Maegnoro [lytu.

O0o01maroniee NOBTOpPeHUe



Pons ¢u3ukm U acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTHYECKOH, COIMAIBHON |
THYECKON chepax NesITeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKH M ACTPOHOMUU B COBPEMEHHOU
Hay4YHOW KapTUHE MHUpa, poJib (u3nyeckoid Teopur B (HOPMHUPOBAHHMH MPEJACTABICHUN O
¢u3nvecKoil KapTHUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MHpa B OOILIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEACTABICHUN O IPUPOJIE.

MeﬂmpenMeTHme CBHA3HU

Wsydyenne kypca ¢usmkm 0a3oBoro ypoBHsS B 11 Kjacce OCYIIECTBISETCS C yd4ETOM
COJICPXKATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMH MaTEMaTUKH, OWOJIOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemuvle nousmusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TTO3HAHUS:
SBJICHWE, HAy4YHBIM (akT, TUMoTe3a, (U3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOJICHHE,
SKCHEPUMEHT, MOJEIHUPOBAHNE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHHH, TPUTOHOMETPUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOpPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU MT01I00MSI TPEYTOJIBHUKOB, ONpeIeJIeHHE IIOMAAN MI0CKUX GUryp u o0béma Tel.

buonozcusa: anekTpudeckue siBICHUS B )KUBOM NMPUPOJIE, KojeOaTeIbHbIE JBUKEHUS B )KUBOU
IIPUPOJIE, OITUYECKUE SIBJICHUS B )KUBOU NIPUPOAE, NEICTBUE paANallii Ha KUBbIE OPTaHU3MBbI.

Xumusa: CTpoeHME aTOMOB M MOJIEKYJ, KpUCTaJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00pa30BaHus KPUCTAIUIMUECKOM pEIIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghus: MarHUTHBIE TONIOCA 3€MJTH, 3aJIC)KM MAarHUTHBIX Py, (OTOCHEMKA 3eMHON
IIOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPACEHHH.

Texuonozus: TMHAN 3JEKTpOIEpeiay, TeHepaTop MEPEMEHHOT0 TOKa, 3JEKTPOJBUraTelNb,
WHAYKIMOHHAs. TeYb, pajaap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIIMOHHBIN annapar, BOJOKOHHAs ONTHKA, COJIHEYHas Oarapes.

YUYET PABOYEM ITPOT'PAMMBI BOCITUTAHUS

-YCTaHOBJICHHE JIOBEPUTENIbHBIX OTHOLICHUH MEXIy MeJarorndeckuM pabOTHUKOM U
00y4aroIUMHUCs, CIOCOOCTBYIONINX TTO3UTUBHOMY BOCTIPUSITHIO OOYYaIONIMMHUCS TPEOOBAHUN H
MPOCHO MeIaroru4eckoro paboTHUKA, MPUBJICUCHUIO UX BHUMAHUA K 00CYXK/1aeMOil Ha ypoKe
WHPOpPMAIINY, AKTHBH3AIMK TO3HABATEIBHOW NEATENBHOCTH;, - MOOYKICHHE OOYyJaromuXcs
coOmroaTh Ha ypOKe OOUICTPUHSATHIE HOPMBI TOBEJCHUS, MpaBWiIa OOIIEHUS CO CTapIIUMU
(menaroruyeckuMu pabOTHUKAMHU) U CBEPCTHUKAMU (0O0y4arOUIMMUCS), MPUHLUIBI y4yeOHOU
JTUCLUUIUIMHBL U CAMOOPTaHU3aIUK; - MPUBJICYCHUE BHUMAHUS OOYYarOIUXCA K LEHHOCTHOMY
aCTeKTy M3y4aeMbIX Ha ypOKax SIBJICHHWH, OpraHU3alus WX padOThI C IMOJydaeMOH Ha ypoke
COLMAIBHO 3HAYUMON HHPOpMaLUedl — WHUIMUPOBAHUE €€ OOCYXKICHHs, BbICKa3bIBAHUS
00yJaroIMMHUCST CBOETO MHEHHSI IO €€ MOBOJAY, BBIPAOOTKM CBOETO K HEH OTHOIICHUS; -
UCIOJIb30BAHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJCpX)aHHMs Y4eOHOro IpeaMeTa uepes
JEMOHCTPAIMIO  O0YYarOIIUMCSI TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO IOBEICHMUS,
MIPOSIBJICHUST YEJIOBEKOIIOOU U JOOPOCEpACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB
JUIs YTEHUus, 3a1ad Juld peleHMs, MPOOJEeMHBIX CUTyallMid i1 OOCYXKIEHHUs B KJacce;
MPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX (OpM pabOThl ¢ 00yYarOIIUMHUCS: UHTEIUICKTYaJIbHBIX
UTp, CTUMYJIMPYIOLIMX MO3HABATENIbHYIO MOTHBALIMIO 00yYarOIINXCs; JUCKYCCHM, KOTOpBIE AAIOT
00y4aromuMcsi BO3MOKHOCTh TPUOOPECTH ONBIT BEJICHUS KOHCTPYKTHBHOTO TUAJIOTA; IPYIIIOBOM



paboTel WK paboThl B Iapax, KOTOPbIE y4aT KOMaH/IHOM paboTe U B3aUMOJEHCTBHUIO C IPYTUMHU
JETbMHU; - BKJIIOUEHHE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTAIOT NOAAEPKATh MOTUBALIUIO
oOyyaromuxcst K MOJIy4eHUIO 3HaHUH, Hala)KUBAHUIO O3UTHBHBIX MEXJIMYHOCTHBIX OTHOILICHUN
B KJIacce, MOMOTAIOT YCTAHOBIICHUIO JOOpOKeIaTeabHOM aTMochepbl BO BpeMs ypoKa; -
opranuzanusi medcTBa MOTHBUPOBAHHBIX U JSPYAUPOBAHHBIX OOy4aromMxcs Haja HX
HEYCIEBAIOIUMHU OJJHOKJIACCHUKAMH, JAIOIIEr0 UM COLMAIIBHO 3HAYUMBII OIBIT COTPYAHUYECTBA
U B3aUMHON TOMOIIM; - WHULMUPOBAHME U MOJAJIEPKKA HCCIEI0BATEIbCKON JESITeNbHOCTU
o0yJaromuxcs B paMKax peaqu3allid UMH WHAWBUIYAIbHBIX U TPYHIOBBIX MCCIEI0BATEIbCKIX
IPOEKTOB, YTO JAacT OOYYaroIIMMCS BO3MOXXHOCTh NPUOOPECTH HABBIKM CAMOCTOSTEIHHOTO
pelIeHus] TeOpPETUYEeCKOH MNpoOIeMbl, TeHEpPUPOBAaHUS U OQOPMIICHHS COOCTBEHHBIX WJIEH,
YB)KUTEJIHLHOTO OTHOILICHUS K UY>KUM UM, 0hOpMIICHHBIM B paboTax Ipyrux UCcie 0BaTeNei,
HaBBIK TyOJIMYHOTO BBICTYIJICHUS MIEPE]] ayAUTOPUEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH
TOYKH 3PEHUS.

TEMATHYECKOE IIVTIAHUPOBAHUE

10 KJIACC
Ne HanmeHosaHne KonmyectBo OnekTpoHHbIE (LndpoBbie) 06pasoBaTeribHble Yyer
n/m  pasgenoB n Tem YyacoB pecypchbl pabouyen
Npor paMmmbl Bcero npor pammbl
BOCMUTaHUS
Pazpen 1. PUBUKA N METOObI HAYYHOI'O MO3HAHUA
1.1 ®unankan meroasl 2 Bubrmoteka LIOK https://m.edsoo.ru/7f41bf72
Hay4HOr O NO3HaHUSA
Wtoro no pasgerny 2
Paszpen 2. MEXAHUKA
2.1 KnHemaruka 5 Bubrmorexa LIOK https://m.edsoo.ru/7f41bf72
2.2 nHavmka 7 Bubrmorexa LIOK https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHus B 6 Bubrmorexa LIOK https://m.edsoo.ru/7f41bf72
MexaHuKe
WTtoro no pasgeny 18
Pazpen 3. MONEKY NNAPHAA ®U3UKA U TEPMOOUMHAMUKA
3.1 OcHosbl 9 Bubrmotexa LIOK https://m.edsoo.ru/7f41bf72
MOJIEKYNSpHO-
KWHETUYECKOMN TEopum
3.2 OcHosbl 10 Bubrmoteka LIOK https://m.edsoo.ru/7f41bf72
TEPMOANHAMUKN
3.3 ArperarHble 5 Bubrmoteka LIOK https://m.edsoo.ru/7f41bf72
COCTOSIHUSI BELLIECTBA.
dasoBble nepexoapl
WToro no pasgeny 24
Paspen 4. ANIEKTPOOUHAMUKA
4.1 OnexTpocTarunka 10 Bubrmoteka LIOK https://m.edsoo.ru/7f41bf72
4.2 NoCTOsHHBIN 12 Bubrmoteka LIOK https://m.edsoo.ru/7f41bf72

ANEKTPUYECKNN TOK.
TOKM B pasfiyHbIX

cpedax
WToro no pasgeny 22




Ne HanmeHoBaHue

n/m  pasgenoB n Tem YacoB
Npor paMMbl Bcero
PesepBHoe Bpems 2

OBl EE KOIMNMYECTBO 68
YACOB MO
NMPOrPAMME

11 KUIIACC

Ne HavmeHoBaHve pasnenos 1 Tem
n/n nporpamMvbI

Pazpen 1. AIEKTPOOAMHAMUKA

1.1 MarHuTtHoe nore.
OnexTpoMar HUTHas UHOYK LS

WTtoro no pasgeny

Pazpen 2. KOJIEBAHUA U BOJTHbI

21 MexaHndeckme n
arnekTpomar HUTHble KornebaHms

MexaHunueckune n
areKkTpoMar HUTHbIE BOSHbI

OnTuka

22

23

WTtoro no pasgeny

Pazpen 3. OCHOBbI CNELMAITbHOWU TEOPUM OTHOCUTENBHOCTU

3.1 OcHoBbI crieLmansHom Teopun
OTHOCUTENBHOCTU

WToro no pasgeny

Paspen 4. KBAHTOBAA ®PU3NKA
41 3OnemeHTbl KBAHTOBOW ONTUKMN
4.2 CtpoeHwne atoma

4.3 ATOMHOE siapo

Wtoro no pasgeny

pecypchbl

KommyectBo  OrekTpoHHbIe (LmdpoBbie)

YacoB obpasoBarenksHble pecypchl
Bcero

11 Brbrmoteka LIOK
https://m.edsoo.ru/7f41c97c

11

9 Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

S Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97¢c
10 Bubrmoteka LIOK
https://m.edsoo.ru/7f41c97c
24

4 Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

6 Brbrmoreka LIOK
https://m.edsoo.ru/7f41c97c

4 Bubrmoreka LIOK
https://m.edsoo.ru/7f41c97¢c
5 Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97c
15

Pazpen 5. JIEMEHTbI ACTPOHOMUU N ACTPODPU3UKHA

5.1 OnemeHTbl aCTPOHOMMM 1
acTpoqm3snKu

WToro no pasgeny

7 Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

7

Pa3pen 6. OBOBLL A0 LLUEE MOBTOPEHUE

6.1 Ob6obLLaoLLEe NOBTOPEHME

WToro no pasgeny

4 Bubrmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

KonnuectBo OnexkTpoHHbIe (LmdpoBble) 0bpasoBaTerbHbIe

Yyer
pabouen
Npor paMMbl
BOCMUTaHWS

Yyer pabouen
npor paMmb!
BOCMUTaHUS




Ne HanmeHoBaHve pasgernioB M TeM  KommyecTBO  OriekTpoHHbIE (LmndpoBbIe) Y yer paboei

n/n nporpamMvbI YyacoB obpasoBarenkHble pecypchl nporpamMvb!
Bcero BOCMUTaHMS
PesepsHoe Bpemst 3
OBLLEE KOJTMYECTBO YACOB 68

no NnPOrPAMME
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