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IIOACHUTEJIbBHASA 3AIIMCKA

[TporpamMa 1o ¢u3mke 6a30BOro YpoBHS Ha ypOBHe cCpefiHero o0iijero
obOpa3oBaHus pa3paboTaHa Ha OCHOBE TIOJIOKE€HUM M TPeOOBaHMM K pe3y/bTaTaM
OCBOEHUSI OCHOBHOUM 00Opa3oBaTe/bHOW IpOrpamMbl, TpezcTaBieHHbIXx B ®I'OC
COO, a Takxke c yuétoM (egepanbHOii paboueii rporpaMmbl BOCIUTAHUS U
KOHIIENINM TIperiofiaBaHus ydeOHoro mpeaMera «®Pusnka» B o0Opa3oBaTebHBIX
OpraHu3alysx Poccurickon degepanuy, peaM3yroLInuX OCHOBHBIE
oOpa3oBare/ibHble TTPOrPaMMBbI.

Copep)kaHye mMporpaMMbl T0 (PU3MKe HarpaBieHO Ha (opMHpOBaHUe
eCTeCTBEeHHO-HayYHOW KapTWHbI Mupa oOyuwaromumxcsi 10-11 KmaccoB mipu
oOyueHuHn ux ¢GusrKe Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeATeTbHOCTHOTO
noaxoza. Ilporpamma mo ¢wu3mke cootBercTByeT TpeboBanusm ®I'OC COO k
MJIaHUPYeMbIM JIMUHOCTHBIM, TpeJMEeTHbIM M MeTalpe/IMeTHbIM pe3y/bTaTaM
oOyueHHsi, a TaK)Ke YUMTHIBaeT He0OXOJUMOCTb peanu3al[ii MeXIpeaMeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TipeaMeTamMu. B Heit
OTIpe/ie/ISIIOTCS. OCHOBHbBIE 1/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJiHero oOiiero
oOpa3oBaHMsl, TJIaHUPYeMbIe pe3y/bTaTbl OCBOEHHsI Kypca (DU3WKHU: JTUUHOCTHBIE,
MeTarnpeJMeTHbIe, pefiMeTHbIe (Ha 6a30BOM YpOBHe).

[Iporpamma 1o gu3rkKe BKJIFOUAET:

e [UIaHUpYeMble pe3y/ibTaTbl 0CBOEHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM UHCJIe TIpe/]MeTHbBIE Pe3y/IbTaThl 110 ToJjaM 00yUeHUs;

e copepXaHue yueOHOro rpeaMeta «Pusnka» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX IIPUPO/bI, BBICTyTasi B
KauecTBe yyeOHOro rpeiMeTa B ILIKOJie, BHOCUT CYyIlleCTBEHHBIM BK/IaJ, B CUCTEMY
3HaHUM 00 oKpyskatoiiem mupe. [IIKombHBINA Kypc (GHU3UKH — CUCTEMOOOpa3yIOIii
JJIsT eCTeCTBeHHO-HaYUHBIX yUeOHBIX TIPeJMEeTOB, TIOCKOIBKY (r3ndecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMUeH, OHojorue,
dbusnueckold reorpadyeldd U acTpoHOMUeM. lcrionb3oBaHME U aKTHBHOE
npuMeHeHne  (U3MUECKUX 3HAHWUM  Ompejie/isieT XapakTep W pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJIy4yeHUs] HOBbIX MaTepUa/ioB C 3a/laHHbIMU CBOWCTBAaMMU W [IPYTHX.
N3yueHne (pU3NKKM BHOCUT OCHOBHOM BK/IaJ B (HhOpMHpOBaHWE eCTeCTBEHHO-
HayYHOW KapTWHBI MHpa O0O0yuaroluxcs, B (OPMHUPOBaHHE YMEHHH NPUMEHSThH
HayUYHBIA METO/] TI03HAHMUSI TTPH BBITTOIHEHUY UMH YUeOHBIX UCC/Ie[IOBAaHU.

B ocHoBy Kypca GuU3MKU i1 ypOBHS cpeAHero o0ijero oOpa3oBaHus
MOJIOXKEH P, WAEeW, KOTOpble MOXXHO pacCMaTpyBaTh KakK TMPUHLUIIBI €ro
TTOCTPOEHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTUUECKH
3aBepIIEHHBIM, OH CO/IEPXKUT MaTepuas W3 BCeX pas3fiesioB (PU3MKHU, BKIHOUYAeT Kak
BOITPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUMM C Hell Martepuan Kypca (U3UKU
00belMHEH BOKPYT (HU3WUYECKHUX Teopuil. Beayium B Kypce SIBSeTCS
dbopMrpoBaHue TIpe/iCTaB/eHUd O CTPYKTYPHBIX YPOBHSIX MaTepuH, BellleCcTBe U
rnoJie.

Hodes eymaHumapuszayuu. Eé peanusanusi mnpejriosiaraeT MCIOIb30BaHUE
T'YMaHUTapHOTO TOTeHI[Mana (U3NUeCcKOW HayKd, OCMBIC/IEHHE CBSI3U DPa3BUTHS
¢usvku ¢ pa3BuTheM OOIecTBa, a Takke C MHPOBO33peHUYEeCKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUYeCKUMHU TTPOOIeMaMHU.

Hodess npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukyd — miperiosnaraet
3HAaKOMCTBO C IIIMPOKHUM KDPYTOM TeXHWUYECKHUX W TeXHOJIOTUUECKUX TPUI0KEeHUM
M3YUYEHHBIX TEOPHUW 1 3aKOHOB.

Hoes sKono2u3ayuu peanusyercsi TOCPEJCTBOM BBeJI€HHUSI 3/IeMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX 9SKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHUKW U TEeXHOJIOTHH, a TakKe 00CYyKIeHUs
npo6sieM paLOHaILHOTO MPHUPO/OTI0Ib30BaHUS U SKOJIOTUUeCKOM 6e30macHOCTH.

Crep)XHeBbIMM 3j/IeMeHTaMHM Kypca (U3MKKM Ha YpOBHe cpefiHero obiiero
obpa3oBaHus sBSAIOTCS (pr3nueckue Teopuu ((popMHUpoBaHKe TIpeCTaBIeHUN O
CTPYKType TOCTpoeHusi (U3nUecKor Teopuu, posiv GhyHaMeHTalbHbIX 3aKOHOB U
MPDUHLIMIIOB B COBPEMEHHbIX Tpe/CTaB/IeHUsIX O TpUpPOZe, TpaHULIAX
TIPUMEHUMOCTH TEeOpHUH, [Jid OIMCaHUs eCTeCTBEeHHO-HayUHbIX SBJAEHUN U
TIPOLIECCOB).

CucTeMHO-/IeSTe/IbHOCTHBIN MOAXOM B Kypce (DU3MKU peanu3yeTcs TpeXk[e
BCEro 3a CYET OpraHu3alyy SKCIIepUMeHTa/TbHOU JesaTeTbHOCTH 00yYaroIuxcs.
Ins  6Ga3oBoro ypoBHS Kypca GHU3UKA — 3TO HCIOJIb30BaHUE CHUCTEMbI
(bpoHTaNbHBIX KpPAaTKOBPEMEHHBIX 3KCIIepUMEHTOB U J1labOpaTOpHbIX pabor,
KOTOphIe B Tiporpamme 1o ¢usvke oO0beguHeHbl B OO CMHUCOK YUeHUUeCKUX
TIPaKTUUYeCKUX paboT. BhizieieHWe B yKa3aHHOM IepeuHe /1abopaTOpHBIX Pabor,
TIPOBOJIUMBIX  /IJiA  KOHTPOJSI U  OLIeHKH, OCYIIeCTB/IsSeTCS  yuyaCTHUKaMH
oOpa3oBaTe/IbHOTO TIpOI[ecCa HCXOJs1 U3 O0COOEeHHOCTel IIJIAaHUPOBAaHUS M
ocHaileHUss KabuHeta ¢usuku. [Ipu 3ToM obecrieuriBaeTcss  OBJ/aJjeHUe
00yuarolMMHUCsT YMeHUsIMU TIPOBOJIUTh KOCBEHHbIe W3MepeHWUs], WCC/ieJ0oBaHUs
3aBUCUMOCTeM (U3UUeCKMX BeJUYMH W TIOCTAHOBKY OMBITOB I10 IIPOBEpKE
TIpe/I/IO>KeHHbIX THUTIOTe3.

Bosbilioe BHUMaHWe yjensieTCsl peIleHUI0 pacyéTHbIX W KaueCTBEHHBIX
3aja4. [Ipy 3TOM [i/1s1 pacuéTHBIX 3a/ilau MMPUOPUTETOM SIBJSIFOTCS 3a/lauMl C SIBHO
3a/jaHHOM (pr3MUecKol Mo/ie/bio, TT03BOJISIOLLMEe TTPUMEHSTh U3yUYeHHbIe 3aKOHBI U



3aKOHOMEPHOCTU KaK M3 OJHOTO pa3sfiesia Kypca, TaK W UHTerpUpYs 3HaHUS U3
pa3HbBIX pa3/e/ioB. /{1 KaueCTBEHHBIX 3a7jau TTPUOPUTETOM SIBJIIIOTCS 3a/laHUs Ha
00BsICHEHWe TIPOTeKaHUsl (U3NUeCKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIljeu
Ku3HU, TpeOyrome BbIOOpa (uU3NUeckod MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuabHO-
TeXHUUECKOMY obecrieueHnt0 ydeOHOro Tipoiiecca 0a30BbIi ypOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/KeH U3yuaThCs B YC/IOBUSIX
npeMeTHOr0 KabuHeTa (GM3MKU WIA B YCJIOBUSIX WHTETPUPOBAHHOTO KabOWHeTa
1pe]METOB eCTeCTBEHHO-Hay4yHOTo I[uKjaa. B kKabuHeTe (GU3MKU [AO/KHO OBITH
HeoOxoauMoe JlabopatopHoe o6opyzZoBaHMe [jisi BBITOJHEHHS YKa3aHHBIX B
nporpaMme 10 u3MKe yUeHHUYeCKHX TMPaKTHUeCKUX paboT v 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

IleMoHCTpallMOHHOe  000pyZioBaHWe (OPMHUPYeTCI B COOTBETCTBHU C
TIPUHIIATIOM MHWHHMA/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUnC/IeHHbIX B TIporpamMme T10 (GH3MKe KIIUeBBIX JAeMOHCTpALyid  [jis
WCC/IeJOBAaHUSI ~ M3yYaeMbIX SIBJeHHW U TPOLIeCCOB, AMITUPDUUECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TeXHUUYECKUX NTPUMeHeHUH.

JlaboparopHoe o6opyzsoBaHre [l yUe€HHYeCKMX IpaKTHYecKuX pador
dbopmMupyeTcsi B BH/le TeMaTHUeCKMX KOMILJIEKTOB M 00ecTieurBaeTCss B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaroiuxcs. TemaTuueckde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TMOCTPOEHbI Ha KOMIIJIEKCHOM
HCTI0/Tb30BaHWH aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
M3MEpUTEe/IbHBIX CHCTeM B BH/Ie LU(PPOBLIX 1a00paTOPHI.

OCHOBHBIMH 11e/IIMU M3y4eHust (GU3UKHU B 0011leM 00pa30BaHUU SIBISIFOTCS:

e (QopmupoBaHMEe HHTepeca W CTpeMJieHUs O0ydYaroIUXcsi K HayuHOMY
W3yUYeHUI0 TIPUPOJbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX M TBOPUECKHX
CII0COOHOCTel;

e pa3BUTHE MPe/CTaB/IeHUI 0 HAYUHOM MeTo/le TI03HaHus U (hOpMUPOBaHMe
WCCJIe[J0BaTe/TbCKOTO OTHOILIEHHST K OKPY KarOIUM SIBJIEHUSIM;

e (opmupoBaHHe HaAyYHOrO MHMPOBO33DEHHMS KakK pe3y/bTaTa H3y4deHUs
OCHOB CTPOeHUs MaTepuH U yHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

e (QopmupoBaHHe yMeHUM OOBSICHATH SBJ€HUSI C UCIOJb30BaHUEM
(br3MUeCKUX 3HAHUW U HaYUYHBIX /I0Ka3aTe/bCTB;

e (QopmupoBaHHe MpeCTaB/leHUH O POMM (PU3UKA AJi PA3BUTHS APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTwkeHne 3TUX 1jefieid obecrieunBaeTcs pellieHHeM C/IeyIOIMIUX 3afiau B

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTeMbl  3HaHMM 00  0o0mMX  (U3MUeCKUX
3aKOHOMEpPHOCTSIX, 3aKOHax, TeopusIX, BK/TFOUast MeXaHUKY,
MOJIEKYJIIPHYHO  (PU3KKY, 37€KTPO/IMHAaMUKY, KBaHTOBYIO (U3UKY U
3JIeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM T[PUMEHSATb TeopeTUUecKue 3HaHus s
00BbsicHeHUs] (U3MUECKUX SIBJeHWW B TIpUpPOJe W [JIsi TIPUHSATHUS
TIPaKTUYECKUX pellleHWui B IMOBCe/[HeBHOM YKU3HU;

e OCBOeHMe CrMoCOOOB pellleHUs] pPa3/IMUYHbIX 3alad C SIBHO 3a/laHHOMU
¢du3nueckoi MoOAeNbl0, 3a/au, MOJpa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHue (pu3nUeCcKor MOZie/iu, aJieKBaTHOW YC/IOBHUSIM 3a/jauy;

e TOHUMaHWe (PU3NUYECKUX OCHOB UM TPUHIIUIMOB JeNCTBUS TeXHUUeCKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TIPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroIlyto
cpeny;

e OBJaJiIeHWe MeTOJaM{ CaMOCTOSITe/IbHOTO TJIAHUPOBAHUSI U TPOBeJleHUs
(bur3MUeckuX 3KCIepUMEHTOB, aHaju3a W UHTepripeTaliuu UHGOpMalUu,
orpezesieHUs JOCTOBEPHOCTH TT0JIyYeHHOT0 pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /i1 PA3BUTHS YMEHUM TIPOEKTHO-UCCJIeI0BaTeTbCKOM,
TBOPYECKOU [1eATe/IbHOCTH.

Ha usyuenme ¢wusuku (06a30Bbiii ypoBeHb) Ha ypOBHe CpeJHero oo0Iero
obpa3zoBanHus otBoAuTCs 136 "wacos: B 10 kmacce — 68 wacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZies0).

[MpennaraeMblii B miporpamMme 1o (Qu3MKe TiepeueHb J1labOpaTOpHBIX U
MIPAaKTHUECKUX pabOT SIB/ISeTCS PeKOMEHOBaHHBIM, YUWTE/lb Je/laeT BbIOOP
TIpOBeJieHUs] J1abopaTOPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0CcOOeHHOCTel 00yJaroIInXCsl.



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Pa3pen 1. ®usuka ¥ MeTOAbI HAYUYHOI'0 [I03HAHUA

®du3nKa — Hayka O Tpupofie. HayuHble MeTO[bl MO3HAHUS OKPY Karollero
Mupa. Ponb SKcriepyuMeHTa W TeOpUM B MpPOLIeCCe TI03HaHWSA TPUPOJBL.
OKCrepyMeHT B (PU3KKe.

MopenupoBaHue (puU3NUeCKUX sIBJeHUM U TipolieccoB. HayuHble rurnoressl.
dusnueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKUX 3aKOHOB.
IIpyHLMIT COOTBETCTBUS.

Ponb ¥ MecTo GU3MKU B (POPMUPOBAHUM COBPEMEHHOW Hay4YHOW KapTHHBI
MHpa, B MMPaKTUUYECKOU JeTe/IbHOCTHU JIFO/Ie.

LlemoHcmpayuu

AHanoroBble U 1[MGpOBbIe U3MepUTebHbIe TPUOOPHI, KOMITbIOTEPHBIE
JaTYMKU.

Pa3gen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTE/BHOCTb MEXaHWUYeCKOT'O [BU)KEHUS.
Cucrema orcuéra. Tpaekropusi.

[TepemeliieHre, CKOpPOCTb (CpefiHsISi CKOPOCTb, MIHOBEHHasi CKOPOCTb) M
YCKOpDeHWe MaTepuasbHOM TOYKW, UX MPOEKUWW Ha OCU CHUCTeMbl KOOpJWHAT.
CrioxkeHue riepeMellleHU U CJI0)KeHWe CKOPOCTEM.

PaBHOMepHOe U paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [ABWkeHue. ['paduku
3aBUCHMOCTH KOODJAWHAT, CKOPOCTH, YCKOpeHusl, IyTU U I[lepeMelleHus
MaTepuasbHOW TOUKH OT BPEMEHHU.

CBo0OojHOe TIajieHne. Y cKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeiHoe  fBwkKeHue. [IBW>kKeHHWe  MaTepyuaJbHOM TOUKU 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, TMHEWHast
ckopocTb. [Tepuog u yactoTa obpaitjeHusi. LleHTpocTpeMUTebHOE yCKOpeHUe.

TexHWuyeckre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: COUAOMETD,
[IBUKeHUe CHaps/I0B, LielHble U peMEHHbIe repeJjaun.

LemoHcmpayuu

Mopgenb cucteMbl OTCUéTa, WITOCTPALIUS KMHEMaTUYeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHue ABW)KEHH C UCITOTb30BaHUEM TTPOCTHIX MeXaHH3MOB.

[TameHue Tes B BO3yXe U B pa3peKeHHOM TIPOCTPAHCTBeE.

HabnrofeHue [ABWKeHUs1 Tesa, OpOILIEHHOTO TIOJ, YI7IOM K TOPU30HTY U
TOPU30HTAJILHO.



V3mepeHue ycKopeHHsi CBOOOAHOTO TIafleHusl.

HamnpagsieHne CKOpOCTU NIPU [ABUYKEHUH M0 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yuyeHne HepaBHOMEPHOTO ABW)KEHHUS C L[e/IbI0 OrpejiesieHusi MrCHOBeHHOU
CKOPOCTH.

VccnenoBaHWe COOTHOLLIEHUSI MeXAY IMyTsIMH, TIPOWJI€HHBIMU TeJIOM 3a
1oc/ieJoBaTe/IbHble  paBHblE TMPOMEXYTKU BpeMeHU TIpU PaBHOYCKOPEHHOM
JBIDKEHUU C HayaJbHOM CKOPOCTBIO, PAaBHOW HY/JTIO.

N3yueHne 1BM>KeHHS LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[MpynHiun ~ oTHocuTenbHOCTA  ['anmunesi.  IlepBbii  3akOoH  HbrOTOHa.
NHuepryanbHble CUCTeMBbI OTCUETa.

Macca Ttena. Cuna. IlpuHiun cynepno3uiuu cuia. Bropoi 3akoH HbroToHa
[/ MaTepyaJbHOM TOYKU. TpeTui 3aKkoH HbIOTOHA /ij1s1 MaTepuaibHbIX TOUEK.

3aKOH BceMUpHOro TAroteHusi. Cuna Tsokectd. [lepBasg KocMuueckas
CKOpOCTb.

Cwuna ynipyroctu. 3akoH ['yka. Bec Tesna.

Tpenue. Bugpl TpeHus (MOKOs1, CKOMbXeHUs1, KaueHus1). Cua TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKeHUsI U CUjia TpeHus TMoKosi. KoadduiiveHT TpeHwUs!.
Cwusia CcompoTHUB/IeHUS TIPU ABVWKEHUU TeJla B XKUAKOCTU W/ rase.

[TocTtynaTesibHOe U BpalllaTesbHOe ABM>KeHHe abCOMIOTHO TBEPOTO TeJia.

MOMEHT CW/ibl OTHOCUTE/NIbHO OCHU BpaujeHus. Ilneuo cumbl. YioBus
paBHOBeCHs TBEPZOro Tea.

TexHUyecKre yCTPOUCTBA M TIpaKTUYeCKOe TMpHUMeHeHWe: TOALIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenue uHepLUU.

CpaBHeHre MacC B3aUMOJeUCTBYIOLLINX TeJl.

BTtopoii 3akoH HetoTOHa.

V3mepeHue cuil.

CrioxkeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(hOpMaLvu.

HegecomocTts. Bec Tesna ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHMe CWJI TPeHUS TI0KOSI, KaUeHUsI U CKOJIb)KeHUSI.

YcnoBus paBHOBecuUst TBEpAOro Tena. Buibl paBHOBeCHs.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



WccnenoBaHue 3aBUCUMOCTH CWJT YIIPYTOCTH, BO3HUKAIOLIMX B TMPY>XUHE U
pe3uHOBOM o0paslie, OT UX Ae(opMaliuu.

VccnepmoBaHWe yCnoBUM paBHOBECHS] TBEPAOrO Tenla, WMEROLIEro OCh
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbc MaTepua/sbHOW TOYKM (Tesa), CHUCTeMbl MaTepHUalbHbIX TOYEK.
NMriynbCc cUbI ¥ U3MEHeHUWe WMITy/ibCa Tefa. 3aKOH COXPaHeHUs WMITy/ibCa.
PeakTuBHOE BUXEHMe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnyeckasi sHeprusi MaTepuarbHOM TOuKHM. TeopemMa 00 W3MeHEHUU
KUHEeTUUeCKOU SHePTUu.

[ToTeH1anbHast JHeprusl. [ToTeH1anbHast 3Heprus ynpyro
nedOopMHUPOBAaHHOM  TPY>KUHBbI.  [loTeHI[Ma/bHas  SHEprusi Tefa  BOIM3U
IIOBEPXHOCTU 3eMJIU.

[ToreHlManbHBIE W HeMNOTeHIWa/bHble  cuabl.  CBs3b  pabOTHI
HeTOTeHIUabHbIX CUJI C W3MeHeHWeM MeXaHWUeCKOW SHepPruud CUCTeMbl TeJl.
3aKOH COXpaHeHUsI MeXaHUYeCKOW SHepruHu.

Ynpyrue v Heyripyrve CTOJIKHOBEHMS.

TexHUUeCcKue yCTPONCTBAa M TpaKTUUeCcKoe MpUMeHeHWe: BOJOMET, KOIEp,
TIPY>KWHHBIM NIUCTOJIET, IBU)KEHUEe paKerT.

LlemoHcmpayuu

3aKOH COXpaHeHH!sI UMITy/IbCa.

PeakTuBHOe /IB)KEHUe.

[Tepexo/ TIOTeHI[MATbHON YHEPTYM B KWHETUUECKYIO U 00paTHO.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOILBI0 JBYX OJWHAKOBBIX
HUTSIHbIX MasiTHUKOB.

ViccnenoBanue CBsi3u pabOTHI CU/BI C M3MEHEHHEM MeXaHUUeCKOW SHepruu
Tesla Ha MpUMepe pacTsyKeHHs pe3UHOBOI0 JKI'yTa.

Pa3pen 3. Mosieky/isipHas (py3MKa 4 TepMoJUHAMHKA

Tema 1. OcHO8bI MO/1EKY/ISIPHO-KUHeMu4ecKoli meopuu

OCHOBHBIE TI0JIOXKEHUSI MOJIEKYISIPHO-KUHETUUECKOM TEOPUM U UX OIBITHOE
obocHoBanve. bpoyHoBckoe aBwkenue. [duddysusa. Xapakrep ABWKEHUS WU
B3aMMOJIEMCTBUSI 4YacTUL] BeljecTBa. MojJenu CTPOeHMs] Tras30B, >XUAKOCTEHW U
TBEP/IBIX TeT U 00bsSICHEHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mozesieii. Macca u
pa3Mepbl Mmosiekysi. KomnyectBo BerjectBa. [loctosgHHas ABoragpo.

TeryioBoe paBHOBecue. TeMmriepatypa U eé usMmepeHue. llIkana TemrmepaTyp
Henbcus.



Mogens wupeanbHoro rasa. (OCHOBHOe ypaBHeHUE  MOJIEKYJISIPHO-
KUHEeTUUeCKOW TeOpUM Hlea/lbHOTO ra3a. AOCO/MIOTHasi TemriepaTypa Kak Mepa
cpe/iHell KWHETWUYECKOW SHepPruyd TervioBOTO /IBW)KeHUs dYacTul] rasza. Illkana
temriepatyp KenbBrHa. ['a30Bble 3aKOHbI. YpaBHeHue MeHpeneeBa—KiiarelpoHa.
3akoH [lanbToHa. M30mporjeccel B M/eaJbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpejcTaB/ieHrde HW30MPOLECCOB: H30TepMa, M30X0pa,
n300apa.

TexHUueckue yCTPONCTBAa M TIpaKTUUYeCcKoe TpUMeHeHHe: TepMOMeTp,
6apomeTtp.

LemoHcmpayuu

OmnbIThl, JOKa3bIBalolllie [UCKPeTHOe CTpOeHHe BelllecTBa, (oTrorpadun
MOJIeKYJl OpraHUYeCKHUX COe/JMHeHHUMN.

OnbIThI TI0 AU PY3UU XKUAKOCTEN U ra3oB.

Mojenb OpOYHOBCKOTO JABMXXEHUS.

Mogens ornbita LlITepHa.

OnbITHI, JTOKa3bIBaloIIe CyllleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/JENCTBUSI.

Mogesnb, WTIOCTpUpYOLLiasi NPUPOAY AaBJEeHUs ra3a Ha CTEHKM COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME ypaBHEHHWEe COCTOSIHUSI WjlealbHOTO Ta3sa,
M30I1pPOLIeCCHI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

OrnpesiesieHVe Macchl BO3AyXa B K/JaCCHOM KOMHAaTe Ha OCHOBE M3MepeHUH
00BEMa KOMHATHI, ZIAB/IEHUS U TeMIIepaTyphl BO3/[yXa B HEM.

VccnenoBaHue 3aBUCUMOCTH MeXXy MlapaMeTpaMy COCTOSIHUSI Pa3pe>KeHHOT 0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

Tepmo/iluHaMUuecKasi CvcTeMa. BHyTpeHHsIsl 3Heprusi TepMOJAMHAMUUeCKOM
CUCTeMbI U croco0bI eé n3MeHeHUst. Ko/uecTBo TeryioThl ¥ paboTta. BHyTpeHHsIs
SHEeprusi  OJHOATOMHOIO0  WJeaJbHOTO  ra3a. Buabsl  Tersionepefauu:
TEIJIONPOBOJHOCTb, KOHBEKLIWSA, U3/yueHre. YlefbHasi TelIoEMKOCTb BellecTBa.
KonuyecTBo TerioThl MpU Terliornepe/jayve.

[TonssTie 006 aguabatHoM Tiporjecce. [lepBbIi 3aKOH TepMOAWHAMUKH.
[IpumMeHeHVe TIepBOr0 3aKOHAa TePMOJWHAaMUKU K u3onpoueccaMm. ['paduueckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMoHaMUKA. HeoOpaTUMOCTh MPO1IeCCOB B TIPUPO/IE.

TernnoBble  MaillMHbl.  [IpUHIMOBI  [A€WCTBUST  TEIJIOBBIX  MalllMH.
[Tpeobpa3oBaHrsi 3HEPrMM B TeIJIOBBIX MaliMHaX. Ko3dduimeHT Tose3Horo
JeMCTBUSl TervioBoM MamuHbl. [lukn KapHo u ero ko3d@uijveHT MoJie3HOTO
NercTBUs. DKOJIOTHUECKHe TIPO6/ieMbl TETIOHEPTeTUKH.



TexHuyeckrWe YCTPOMCTBA U TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHEr0 CropaHusi, ObITOBON XOMOAW/IbHYK, KOHAULIMOHED.

LemoHcmpayuu

Vi3MeHeHre BHyTpeHHell 3Hepruv Tejia TPY COBepIleHUM pabOoThl: BbLIET
npoOKy 13 OyTBIIKK TI0f [eHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe MyTéM TpeHUs (BUIe0ZieMOHCTpaLlys).

V3meHeHMe BHyTpPeHHeW 3Hepruu (TeMriepaTyphbl) Tejla pU Terviornepejaye.

OnbIT 10 aAuabaTHOMY pacIIMpeHHI0 BO3Ayxa (OMBIT C BO3ZAYIIHBIM
OTHUBOM).

Mojienu mapoBoii TypOUHBI, ABUraTesisi BHyTPEHHEro0 CropaHusi, peakKTUBHOT'O
JIBATATEeJIS.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3mepeHue yzieIbHOM TETIIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHus eeujecmea. Da3zoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcarus. VcriapeHue u KureHue. AGCOMIOTHas U
OTHOCUTe/IbHAsl BJI&XKHOCTb BO34yXa. HacellleHHbIM Tmap. YgenpHas TeIuioTa
rapoo6pa3oBaHusi. 3aBUCUMOCTb TeMTIepaTypbl KUTIEHUs OT /laBJieHUsI.

TBépgoe Teno. Kpucranimueckue U amop(Hbie Tesla. AHU30TPOIMS CBOMCTB
KpucTa/uioB. Kugkue Kpuctawibl. CoBpeMeHHble MaTepuasbl. [lnaBneHve wu
KpUCTasiu3alus. Y aeabHas TerioTa ruiaBaeHus. Cybmmarius.

YpaBHeHHe TeryioBoro OanaHca.

TexHUUecKue yCTPOMCTBA M TIpaKTUYeCKOe TMpHMEHeHWe: TUTPDOMETP H
MICUXPOMETP, Ka/lOpUMeTpP, TEXHOJIOTMU T0JIyYeHUs] COBPEMEHHBIX MaTepuasioB, B
TOM UHMCJ/Ie HAHOMAaTeprasoB, U HAHOTeXHOJIOTHH.

LemoHcmpayuu

CBolCTBa HACBIIEHHBIX MApOB.

Kunenue npy MoOHWKeHHOM [JJaB/IEHUU.

Crioco0ObI U3MepeHus BJIaXKHOCTH.

Habsro/jeHre HarpeBaHUs U TI/IaB/IeHMsI KPUCTA/I/TMUeCKOTO BellecTBa.

[eMOHCTpaLUs KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3mepeHne OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pen 4. diekTpoaguHaMHUKa
Tema 1. Dnekmpocmamuka
OnekTpu3auvs Tel. OJIeKTPUYeCKWW 3apsf. [Ba BHa 3/1eKTPUYECKUX

3apsgoB. [IpOBOAHUKH, AM3IEKTPUKM M MOJYNPOBOAHUKWA. 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3aps/a.

BsanmogelictBue 3apsifioB. 3akoH KynoHa. ToueuHbld 3/1eKTPUYEeCKUAN 3apsi.
OJiekTpyuueckoe rmosie. Hanpsok@HHOCTb — 3/IeKTpUUYeCKOro 1ojd.  IIpuHomn



CyNeprHo3vLIUA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

PabGora cun  anekTpoctatuueckoro  mosisi.  [loteHiuan.  Pa3HOCTB
1oTeHMaoB. [IpOBOAHUMKM W [USJIEKTPUKKA B 3JI€KTPOCTaTUUYeCKOM  TIOJIe.
HvisanexkTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZleHcaTop. D/1eKTPOEMKOCTh TJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUYeCcKre YCTPOMCTBA M MPAKTUYECKOe TMpPHUMEHEeHUe: 3JeKTPOCKOI,
9/IEKTPOMETpP, 3JIeKTpOCTaThuecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN armnapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPUHLIMII JeWCTBUS /IeEKTPOMeTpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTpUyeCcKoe 110Jie 3apsiKeHHbIX TeJl.

IIpoBOAHUKU B 3/1IEKTPOCTAaTUUECKOM I10JI€.

OJ1eKTpocTaThuyeckas 3allura.

[V3neKTprKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCHMMOCTb 3JIEKTPOEMKOCTM TJIOCKOTO KOHJeHcaTopa OT IUIOL{aJuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U N3JIEKTPUUYECKOW TTPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHZleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull mok. Toku 6 pa3auuHbIX cpedax

ONeKTPUUeCKUA TOK. YC/IOBUS CYLeCTBOBAHUS 37€KTPUUECKOr0 TOKa.
Ncrounvku Toka. Cuna Toka. [1oCTOSSHHBIM TOK.

Haripsokenue. 3akoH Oma /151 yyacTKa LieTiu.

OJleKTpUuecKoe COIpPOTUB/IEHVe. Y[le/lbHOe CONpPOTHB/IEHUEe BellecTBa.
[TocnepoBaTenpHOe, Napasie/ibHOe, CMeLllaHHOe CoeMHeHUe IIPOBOJHUKOB.

Pabora »snekTpuueckoro Toka. 3akoH JDkoysns—/leHija. MOIIHOCTb
3JIeKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAsE CWJIa U BHYTPEHHee COIPOTHB/IEHWE MCTOYHMKA TOKa.
3akoH OMa /151 TTIOTHOU (3aMKHYTOW) 3/1eKTpUUYeCcKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHas  MNPOBOAWMOCTb  TBEPABIX  MeTa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI MeTaJIJIOB OT TemIiepaTypbl. CBepXIPOBOJUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonyripoBOgHUKH. CobcTBeHHast 151 rip¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYecKMi TOK B  pacTBOpaXx M  paciylaBaX  3JIeKTPOJIUTOB.
O/IeKTPOoMTHUYeCKas AUCconaLys. JIeKTPOJIU3.



OneKTpuueckud TOK B raszax. CamoCTOSTeNbHBIM UM HeCaMOCTOSITebHBIN
pa3psaa. MosHus. [11a3ma.

TexHUuyecKre yCTPOMCTBA M TMpPaKTUUYeCKOe MpUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKU TOKA, 3JIeKTpOHarpeBareslbHble TPUOODHI,
3/IeKTPOOCBETUTe/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTBI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COMNPOTHUBJIEHUSI LIUIUHAPUYECKHUX TPOBOJHUKOB OT JIJIUHBI,
TJIOLa/Iv TIOTIEPEYHOr0 CeueHrst U MaTepuasa.

CwMmeliaHHOe coe/IMHeHUe TIPOBOHUKOB.

[IpsiMoe wW3MepeHHe >JIEKTPOABWXKYILLeH CWibl. KOpPOTKOe 3aMbIKaHHe
raJibBAaHMYeCKOro 3/ieMeHTa 1 OLleHKa BHYTPeHHEro COMpPOTUB/IEHUS.

3aBHMCHUMOCTb COTIPOTHBJIEHUS] METaJJIOB OT TeMIlepaTyphl.

IIpoBOAYMOCTE 3/1€KTPOJIUTOB.

WckpoBoit pa3psisi U NpOBOJUMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/aA.

YueHuuecKuli 3kcnepumeHnm, 1abopamopHble pabombl

N3yueHne cMelaHHOTO COe/JMHEHUST PE3UCTOPOB.

W3mepeHre 5/1eKTPOJBWXKYILLEW CU/IbI UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COTMPOTUB/IEHUS.

Habmtozenue s/1eKTpom3a.

MexnpegMeTHbIe CBSA3H

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OoCyIiecTBseTCs C
YU4ETOM COJiepKaTebHbIX MeXXIIpeAMETHBIX CBsi3eld C KypcaMd MaTeMaTWKH,
buonoruu, XUMUH, reorpadyv ¥ TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIe C U3y4YeHHMEM MEeTOJ0B Hay4HOIO
TO3HAHWs: sIBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckasi BeJWUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHue, Mo/iefTb, U3MepeHHe.

Mamemamuka: pellleHMe CUCTeMbl ypaBHEHUW, JWHeWHass QyHKIuS,
napaboJia, Turepbosa, ux rpadyuky ¥ CBOMCTBA, TPUTOHOMETPUUECKHe (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOe TOXAECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJIOXKEHUE BEKTOPOB.

Buonozus: MexaHUueckoe [BW)XeHUEe B >KUBOM mpupoze, auddysus, ocMoc,
TeTI000MeH JXKMBBIX OPraHU3MOB (BHBI TEIUIONEpeauu, TeTJIOBOe PABHOBeCHE),
3/IeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJE.

Xumusi: JUCKpeTHOe CTpPOeHUe BelecTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryIOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTEH U



ra3oB, 3J/IeKTpUUYECKHWe CBOMCTBA MeTa/IJIOB, 3/I€KTPOJUTHYECKas AUCCOLMALus,
rajibBaHUKa.

T'eoepacpus: BNay)KHOCTb BO3/[yXa, BETPbI, 0apoOMeTp, TEpPMOMETP.

TexHonozusi: TipeoOpa3oBaHue [IBW)KEHUN C HCTIOb30BaHHEM MeXaHW3MOB,
V4T TpeHUsi B TeXHUKe, TMOJIIUITHUKY, WCIO0/b30BaHUe 3aKOHa COXPaHeHWs!
MMITyJIbCa B TeXHUKe (pakeTa, BOJAOMET W Jpyrue), ABUraTellb BHYTPEHHEro
CropaHusi, TlapoBasi TypOWHa, OBITOBOM XOJOJUILHUK, KOHAUIIMOHEDP, TeXHOIOTHH
MOJIydyeHUs COBPEMEHHBIX MaTepuajioB, B TOM UHCJAe HaHOMaTepuasioB, W
HAHOTeXHOJIOTHM, 3/IeKTPOCTaTHUecKasi 3alljuTa, 3a3eM/ieHue 3J1eKTpPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBarTe/ibHbIe nipubopkI,
3/IEKTPOOCBETUTE/IbHEIE TIPUOOPHI, ralbBaHHKa.

11 KITACC

Pa3pen 4. JnekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKmpoMazHUMHAs1 UHOYKYust

[TocTosiHHble ~ MarHuUTHl.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MaruutHoe 1ione. BekTop MarHuTHOM WHAYKUWMW. [IpyHIMNO Cyneprno3uiuu
MarHWTHBIX MOJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NMHWKA MarHUTHOM
VIHYKLAU [10J151 TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLIWAU
MAarHUTHOI'O TIOJ/ISl [JIMHHOTO TIPSIMOIO TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHMKA, KaTyIIKKA C TOKOM. OnbIT OpcTeia. B3anMmoencTBre npoBOAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAyJ/b U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZTHOPO/THOM MarHUTHOM I10/1e. PaboTa cuibl JIopeHria.

SIBneHne 5/eKTPOMarHUTHOW WHAYKUMHU. [IOTOK BeKTOpa MarHWTHOMU
VHJYKLIUKU. OJIEKTPOJBWKYILass CWia WHAYKUUU. 3akKOH 3/1eKTPOMarHUTHOM
vHAyKOuy dapazes.

BuxpeBoe 3ssieKTpuueckoe T1ioie. ODEKTPOABMXKYILasg CWla MWHAYKLUUA B
IIPOBOJHUKeE, IBIKYI|EMCS [TOCTYIaTe/IbHO B O4HOPOJHOM MarHUTHOM I10JIe.

ITpaBuso Jlenua.

NHAYyKTUBHOCTL. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas Cujia
CaMOUHYKLIUMU.

OHeprust MarHUTHOTO I10JI1 KaTYLLKU C TOKOM.

DJIeKTPOMAarHuTHOeE T10J1e.

TexHUuyecKre YCTPOMCTBA U MPAKTAYECKOe TMpHUMEHEeHHe: T[IOCTOSIHHbIE
MAarHuThbl, 3/IeKTPOMAarHWThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/IHW 3JIeMeHTapHBIX
YyaCTUL], UHAYKLIMOHHAS MeyYb.



LemoHcmpayuu

OmnbIT OpcTeja.

OTK/I0HEeHUe 3/IeKTPOHHOI0 IIyUYKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKLMYA MarHUTHOTO T10JIS1.

B3anmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPO/IUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWU.

ITpaBusio Jlenua.

3aBUCUMOCTb 371€KTPOJIBWKYILIEN CUJIbI UHAYKLUMA OT CKOPOCTU W3MEHEeHUsI
MarHMTHOIO MOTOKa.

SIB/1eHre cCaMOUHAYKLUY.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHre MarHUTHOTO T0J1S1 KATYILKKU C TOKOM.

VccnenoBanue [1eHCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBrieHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3zen 5. Kosie0anus ¥ BOJIHbI

Tema 1. MexaHuuecKue U 3/1eKMpoMazHumHble Ko/s1e6aHus

KonebarensHass  cucremMa. CBoOogHbIE — MeXaHWUeCKHe  KoJjieOaHMS.
'apMmonnueckre Komnebanus. [lepuos, yacTtoTa, amMruidtyZa U ¢asza KosjeOaHHIA.
[Tpy>XuHHBI MasTHUK. MaTeMaTHUUeCKUd MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TapMOHUUECKUX KOJie0aHUSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHbIe KoJjiebaHUsS B
uiealbHOM KoJjiebaTe/lbHOM KOHType. AHA/IOTUS MeXIy MeXaHUUeCKUMH |
3/IEKTPOMarHUTHBIMU  KojiebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHUs
SHEepPTUU B H/iea/IbHOM KoJiebaTeTbHOM KOHTYPe.

[IpencTaBieHre 0O 3aTyXaroIUX Kojie0aHUSIX. BBIHYKIeHHbIE MeXaHUUeCKHe
KonebaHus. Pe3oHaHc. BeIHYKJeHHBIe 3/IeKTPOMarHUTHbBIE KoebaHus.

[TepemenHbii TOK. CHHYCOWQ/IBLHBIM T€peMeHHbIH TOK. MOII[HOCTD
TepeMeHHOTO TOKa. AMIUIUTYAHOe U [IeHCTByIOIllee 3HaueHHe CU/Ibl TOKAa
HaTpPsDKeHUS.

Tpancdopmarop. [IpousBozcCTBO, Tepefaua U MoTped/ieHre 371eKTPUUecKou
9Hepruy. JKOJIOTHUeCKHe PUCKW TpY TIPOM3BOZCTBE 37eKTpo3Heprur. KymbTypa
WCTI0/Th30BaHUs 3JIEKTPOIHEPTHY B TIOBCETHEBHOM »KH3HHU.

TexHHMUeCKHe YCTPOMCTBA W TIPAKTHUECKOE TIPUMEHEHHe: 3JIeKTPUUeCKUM
3BOHOK, F'eHepaTop MepeMeHHOr0 TOKa, TMHUM 3J/IeKTporiepe/iay.

LemoHcmpayuu

ViccnemoBanuie TapamMeTpoOB Kosie0aTe/lbHOM CHUCTeMbI (TIPYKWUHHBIA HWIH
MaTeMaTHYeCKU MasTHUK).



Habtro/jeHue 3aTyxaroIux Koie6aHMi.

VccnenoBaHuve CBOMCTB BBIHYK/I€HHBIX KOsieOaHMiA.

HabmozeHre pe3oHaHca.

CB00o/IHBIE 3/IeKTPOMAarHUTHbBIE KojiebaHusl.

OcuuorpaMMel (3aBUCMMOCTH CHJIbI TOKA U HAalpsDKeHUs1 OT BPEMeHM) /ISl
3/IeKTPOMarHUTHBIX KOJieOaHUM.

PesoHaHC 1mpy mnocsiejoBaTe/IbHOM COeJUHEHUW pe3uCTopa, KaTyLIKU
VH/JYKTUBHOCTH U KOH/ZIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

VWccnemoBaHve 3aBUCUMOCTU Tl€PUO/Ia MajbiX KojeOaHU rpy3a Ha HUTU OT
JJIMHBI HUTU ¥ MacChl rpy3a.

WccnenoBanre mnepeMeHHOrO TOKAa B LA W3  MNOCIe0BaTe/bHO
COeIMHEHHBIX KOHZIEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

Tema 2. MexaHuueckue u 3/1eKmpoMazHUMHbIe 80/1Hbl

MexaHnueckue BOJIHBI, yci10BUs pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpoCcTpaHeHusi YW [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
WNHurtepdepeniys U qudpakijyds MeXxaHu4eCKUX BOJIH.

3ByK. CKOpoCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

ONeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUSL U3/yUYeHUs1 3/IeKTPOMAarHUTHBIX BOJH.
B3avmuasi opuenTaius BektopoB E, B, V B snekTpomarauTHoM BosHe. CBOWCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, TMpeioM/IeHue, Moaspu3alus, Judpakius,
uHTepgepeHUs. CKOPOCTb 3/1IeKTPOMAarHUTHBIX BOJIH.

[ITkana 3/1eKTPOMarHUTHBIX BOJIH. [IpriMeHeHNe 3/1eKTPOMarHMTHBIX BOJIH B
TeXHHUKe U ObITY.

[IpyHLMIBI paJUOCBA3U U Te/leBUAeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUeCKre YCTPOMCTBA U TPaKTHUUeCKOe TpHMeHeHWe: My3bIKajbHble
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHWKe W MeJWLIWHe, pazjap,
pPaZIMOTIPUEMHUIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neys.

LemoHcmpayuu

O6pa3oBaHue U pacrpocTpaHeHue ToTepPeyHbIX U MPO/0/IbHBIX BOJIH.

Koneb6mtoieecst Teso Kak NCTOUHUK 3BYKa.

HabstoieHre oTpaykeHus U npeioM/IeHUsi MexaHUUeCKUX BOJIH.

HabmopeHre nHtepdepeHivy U qudpakiiiyd MeXaHUUeCKUX BOJIH.

3BYKOBOUW pe30HAHC.

HabsrofieHre CBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAON U
YacToTOM KosiebaHMiA.



WccnengoBanne  CBOMCTB — 3/IEKTPOMAarHWTHBIX — BOJIH: OTpa’kKeHHue,
ripesioMyieHUe, NoJisspy3alivs, Judpakiivs, UHTep(epeHIusl.

Tema 3. Onmuka

'eomeTpuueckass onTvka. IIpsiMo/MHeNHOe pacrpocTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. TOueUyHbIM UCTOUHUK CBETa.

OTpakeHue cBeTa. 3aKOHBI OTpakeHHUsI cBeTa. ITocTpoeHune nM300pa>keHUM B
TJIOCKOM 3epKarie.

[TpesnomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHUS CBeTa. AOCO/IIOTHBIM 1TOKa3aTeslb
nipenomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM YroJ TOJTHOTO
BHYTPEHHEero OTPa’KeHUs.

IMucniepcus ceeta. CrioXKHBIN cocTaB 6eoro cBeta. LIBer.

Cobuparoriiie W paccevBaroljie JWH3bL. ToOHKasg JMH3a. POKycHoe
pacCcTosTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHUW B
cobOuparolx U paccerBaroIux auH3ax. Popmysia TOHKOW JMH3BI. YBelWueHue,
JlaBaemMoe JIMH30M.

[Ipegensl MPUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble WCTOUHHUKM.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX UCTOYHUKOB.

Mudpakuys cBeta. [IudpakilMOHHAs peIIETKA. Y CI0BHE HaOMOZeHUs
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUA MOHOXPOMAaTHUYeCcKOro CBeTa Ha
MA(PPaKIMOHHYIO PEellIETKY.

ITonspusanus ceera.

TexHuuyeckue yCTPOWCTBA U TIPAaKTUUECKOe TIPUMEHeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKLMOHHBbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKA, AU(PPaKIMOHHAS PeIlIETKa, TTOISIPOU,.

LemoHcmpayuu

[IpsiMosIMHElHOe pacrpoCTpaHeHue, OTpPaKeHWe U TMpejioMJIeHue CBeTa.
OnTuueckue IpuOOpHI.

IToniHOE BHYTpeHHee oTpakeHUe. Mo/iesib CBETOBO/A.

ViccnenoBadue CBONCTB M300paykeHUH B JTMH3aX.

Mopgenu MUKPOCKOIIA, TeJIeCKOra.

HabsroieHre nHTepdepeHIny CBeTa.

Habmtonenue audpakiyu ceeTa.

HabsroieHue gucriepcuu CBeTa.

[TonyyeHue criekTpa € IIOMOLLBIO TIPU3MBL.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHOW PeIIETKU.

HabsroieHue nomnsipu3aliiu CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue roKa3zaTesisi Mpe/ioM/IeHUsI CTeKIIa.
VccnenoBanue cBONCTB n300paykeHW B JIMH3aX.
HabnrozeHue [ucnepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

'paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLaibHOW TeOpPUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTb MOAY/SI CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUIN OTHOCHUTE/IbHOCTH DUHILTENHA.

OTHOCUTENTBHOCTL OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsI3b MaCChl C SHEpruer U UMITYJIbCOM PeJIITUBUCTCKOM YaCTHULIbl. DHEPTUsi
TTOKOSI.

Pa3pen 7. KBantoBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOGOLI ONMUKU

®otonbl. Popmysia [1naHKa cBsizu 3Hepruu GOTOHA C ero YacCTOTOU. DHeprus
Y UMIYJ/IbC POTOHA.

OTtkpeiTUe U uccienoBanre Goroaddekra. OnbiThl A. I'. CTosieToBa. 3aKOHbI
dboToaddekTa. YpaBHeHHe IMHIITeWHa A/s1 PoTto3ddekra. «KpacHas rpaHuiia»
dboToaddekTa.

Haenenue cBeta. OmbiThl I1. H. JIeGezeBa.

XuUMHUecKoe JeliCTBYe CBeTa.

TexHUUeCcKre YCTPOMCTBA W MpaKTUUeCKOe TMpHUMeHeHUe: (HOTO3/IEMEHT,
doTomaTurK, comHeuHast OaTapesi, CBeTOAMO,

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTACTUHOM.

WccnenoBanue 3akoHOB BHelllHero ¢hoTo3¢deKTa.

Ceetoauop,.

CosnHeuHasi baTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiTbl Pe3epdopsa 1Mo paccesiHUIO O -YaCTHI].
[TnaHetapHass Mojlenb aToma. Iloctynatbl bopa. M3nyueHue U TIOIJIOIeHUe
GbOoTOHOB MpU mMepexojie aTOMa C OJIHOTO YPOBHSI SHEPrUM Ha Apyroi. Bujsl
crieKTpoB. CrieKTp ypOBHelW 3HepPruu aroma BoA0opo/ia.

BosiHoBbIe cBolicTBa yactul]. BonHsl e bporins. KopnyckyasipHO-BOJIHOBOU
Ayaausm.

CrioHTaHHOe U BbIHY)X/IeHHOe 13/lyYeHUe.

TexHUUeckue yCTpPOWCTBA M TPAKTUUYECKOe TpHUMeHeHUe: CIeKTpaJbHbIN
aHau3 (CreKTPOCKOI), Jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LemoHcmpayuu

Mopens onbita Pesepdopza.

OrnipeienieHuye yIMHBI BOJIHBI J1a3epa.

Habro/jeHue TiHeHYaThIX CTIEKTPOB HU3/TyueHusl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabroseHre THeMUaTOroO CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMEHTHI, J0Ka3bIBalole CJI0KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTUBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeseHW0  COCTaBa
pafvoakKTUBHOrO wu3nydeHus. CpoiicTBa anbda-, 0OeTa-, TaMMa-HU3TyueHHS.
BivsiHve paioakKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHa W HeWTpoHa. Hyk/ioHHass Mozenb sijpa ['eiiseHbepra—
NBaneHko. 3apsaz sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacriaz. ONeKTPOHHBIA U TIO3UTPOHHBINM OeTa-pacmaz. ['amma-
y3jlyyeHve. 3aKOH paZjM0aKTUBHOI'O pacriazia.

OHeprus CBsi3U HYKJIOHOB B sifipe. flnepHbie cusbl. [dedeKT Macchl sigpa.

AnepHeble peakuuu. [lesieHve U cuHTe3 sifep.

SnepHpiii peakTop. TepmosiiepHbli cuHTe3. IIpo0sieMbl ¥ TI€PCITEKTUBBI
SIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acleKThl siIePHOW SHePreTHUKH.

DJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/IrOJeHUST U perUCTPALUU 37ieMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/eHlCTBUS. EAUHCTBO (hU3nueCcKou KapTUHBI MUpa.

TexHUUyeCcKue yCTPOWCTBA U MPAKTAUECKOe TIPUMEHeHHe: [O3UMEeTp, KaMmepa
BusnbcoHa, siiepHbIii peakTop, aToMHasi 6omba.

LemoHcmpayuu

CuéTUrK MOHU3UPYIOLIUX YaCTHII.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

WccnepnoBaHue TpeKOB yacTul] (110 TOTOBBIM (poTOrpadusim).

Pa3pesn 8. J/1ieMeHThI aCTPOHOMMH U acCTPO(PU3NKHI

JTanbl pa3BUTHUS aCTpPOHOMMHU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HauUeHue
aCTPOHOMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, SIpKHe 3BE37bI, IJIAHETHI, UX BUAUMOE
NIBUJKEeHUe.

CosiHeyHasi cucrema.

Connue. ComHeuHass akKTUBHOCTb. McTouHuMK 3Hepruu CosiHLA U 3BE3[.
3BE3/Ibl, X OCHOBHBbIE XapaKTEepPUCTUKU. [lMarpamma «CHeKTpaabHbIA KIacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0C/IeJ0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM MOC/IeIoBaTe/bHOCTU. BHyTpeHHee CTpoeHUHe



3B€3/. CoBpeMeHHbIe TpeJCTaBAeHUs] 0 NMPOUCXOXKAeHUU U 3BomoLuy CoJHLA U
3BE3/]. JTarnbl )KU3HU 3BE3].

Mneunsii [lyte — Hama Iamaktvka. Ilonoxenve u aBwkeHwe CosHIlAa B
lNanaktrke. Tunel ranakTvk. PagyoranakTUKy U KBa3apbl. UEpHbIe bIPHI B si/Ipax
rajlakTUK.

BcenenHas. Pacimupenre BcenenHoii. 3akoH Xa60s1a. Pa3beranue ranakTuK.
Teopus bosblioro B3pbiBa. PelMKTOBOE U3JTyUueHue.

MaciitabHasi cTpyktypa BeeneHHoili. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntomeHnsi HeBOOPY>KEHHBIM T71a30M C UCIIO/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEeHUH [I71sT OTIpe/iesieHUsl T10JI0’KeHUs1 HeOeCHbIX 00BbeKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIe co3Be3/iist CeBepHOro MoJylliapusi U sipkre 3BE3/bl.

Habmtopenus B Teneckon JIyHsl, TiaHeT, Mieudoro ITyTu.

O0o01aroiee MOBTOPEeHHE

Ponb ¢u3Mku U acTpOHOMHUM B SKOHOMHYECKOW, TeXHOJIOTMYeCKOH,
COLIMA/IbHOM U 3TUYeCKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMHU B COBPEMEHHOM Hay4YyHOM KapTUHe MUpa, PO/b (PU3NUeCKOM Teopuun
B (OpPMHpDOBaHWU TIpeJCTaB/JeHUA O (U3MYECKOM KapThHEe MHUpa, MeCTO
¢du3nueckoil KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBS3H

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 11 Kacce OCyIeCTBSeTCs C
YU4ETOM COZlepKaTesbHbIX MeXIIpeJMeTHbIX CBfI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMUMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeomemHble noHsimusi, CBSI3aHHbIE C W3Y4Y€HHWEM METOJ0B HAyUHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumoresa, (U3nyecKas BeJWUYMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEHT, MO/ie/IMPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pellieHWe CUCTeMbl ypaBHEHUM, TPUTOHOMeTpHUYeCKHe
(YHKLUWW: CUHYC, KOCUHYC, TAH[€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOe
TOXX/|€CTBO, BEKTOPbl M UX MPOEKLWA Ha OCH KOOPJWHAT, CJO0XXeHHe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (GYHKI[MM, TPU3HAKU TI0/[00Ms TpEeyro/ibHUKOB,
oripeiesieHHe TIIOL[AM TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: s/eKTpuueckue siBJieHUsI B JKUBOM TpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KUBOM TIPUpPO/ie, ONTUUECKHe sSIBJIeHUSI B )KUBOU TMPHUPOJe, JeUCTBHE
paZialivy Ha )KMBble OPraHU3MBL.

Xumusi: cTpoeHWe aTOMOB Y MOJIEKYJ, KpUCTa//IduecKasi CTPYKTypa TBEPAbIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpUCTa/UTMUeCKOW peIIeéTKH, CIeKTpaabHbIi
aHaJIn3.



TI'eoepacpusi:  marHuTHbIe mMOMOCa 3eMid, 3ajeXXM MarHUTHBIX — PY/,
dhoToChEMKaA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHUM.

TexHono02uA: JMHUM 371€KTpomepesad, TeHepaTop MepeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/b, WUHAYKIMOHHAS Tieub, pafiap, paJMONpPUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-reub, MpoeKIMOHHBIA arrapar, BOJOKOHHAs OITHKa,
coyiHeyHasi barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
ON3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHust (6a30BbIii YPOBEHB) [TO/DKHO 00ECTIeUNTh AOCTVKEHHE CJIeAYIOUX
JTMYHOCTHBIX, METapeMETHBIX U ITPeIMETHBIX 00pa30BaTe/IbHBIX pe3y/IbTaToB.

JINHHOCTHBIE PE3YJ/IBTATBHI

JINUHOCTHBIE pe3yJibTaThl 0OCBOeHUs1 yueOHOTOo rpeaMeTa «PU3MKa» [JOJHKHBI
OTpa)KaTb T'OTOBHOCTH M CIIOCOOHOCTb OOY4Yarol[uXCsi PYKOBO/CTBOBAThCS
chopMUpPOBAaHHON BHYTpeHHeW To3ul[Mell JIMUHOCTH, CHUCTeMOM 1IeHHOCTHBIX
OpHeHTAlWi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHWlH, COOTBETCTBYIOILUX
TPaJULMOHHBIM I1IeHHOCTSIM DPOCCHMCKOTO OOIllecTBa, paciliipeHhe >KHW3HEHHOTO
OMbITa U OMbITa JeATe/JbHOCTH B IpOLiecCe peasr3aljii OCHOBHBIX HarpaBIeHUU
BOCITUTaTeIbHOU [1eITe/IbHOCTH, B TOM YHUCJIe B YaCTH:

1) rpa)X/JaHCKOr0 BOCTIMTAHUA:

c(hopMUPOBAHHOCTb IPAXKAAHCKOM MO3ULIMK 00yUarolerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YJieHa POCCUICKOro 00I11ecTBa;

NIPUHSATAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTHUECKUX U
JeMOKpaTUUeCKUX LieHHOCTel;

TOTOBHOCTb BECTU COBMECTHYHO [IeiTe/TbHOCTh B MHTEpecax IPakJaHCKOIo
o0111ecTBa, yuaCcTBOBaTh B CAMOYIIpaB/IeHUH B 00pa30BaTe/IbHOM OpraHK3aliiy;

yMeHHe B3aUMO/IeCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUMU C
UX (PYHKLUSIMUA U Ha3HauUeHUEeM;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM [1eATe/TbHOCTH;

2) NaTpUOTUYECKOr0 BOCIIUTAHMS:

chOpMUPOBAHHOCTh POCCUMCKOU IPa’KIaHCKOM WJIeHTUYHOCTH,
NaTpUOTH3Ma;

L[EHHOCTHOE OTHOILIIeEHWe K TOCYyAapCTBEHHbIM CHMBOJIAM, JOCTWKEHUSM
POCCHUICKUX YUEHBIX B 00/1aCTH (PU3UKH U TEXHUKHU;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 MOBe/IeHUS;

CroCOOHOCTh OlLIeHHMBaTh CUTYalMI0 W TIPUHUMAThb OCO3HAHHbIE pellleHus],
OpUEHTUPYSICh Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMbI M I|€HHOCTH, B TOM UHCJIEe B
[leTe/IbHOCTU YUEHOI0;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

4) 3cTeTUYeCcKOro BOCIIUTAHUSA:

5CTETUUeCKOe OTHOIIIeHWe K MUPY, BK/IOUast 3CTETUKY HayYHOrO TBOPUECTBa,
npucyiero (pusnueckoi HaykKe;



5) TPyAOBOro BOCIUTAHMSA:

VMHTEpeC K pa3/MuHbIM cdepaM MpodecCUoHaNbHOW AesTeIbHOCTH, B TOM
Yrc/ie CBSI3aHHBIM C (DM3UKOU 1 TEXHHUKOH, YMeHHe COBepIIaTh 0CO3HAHHBIM BHIOOD
Oyayiei mpodeccuy ¥ peaTM30BbIBaTL COOCTBEHHBIE KU3HEHHbIE T1/1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00/acTH
(U3MKKU Ha IPOTSDKEHUH BCEeM >KU3HU;

6) 53K0/10rMYecKoro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUe TJI00aJbHOTO
XapaKTepa 3K0JI0ruuecKux mpobsiem;

TJIaHMPOBaHUE U OCYII[eCTB/IEHUe IeMCTBUM B OKpY>Katolllel cpe/ie Ha OCHOBe
3HaHUS 1ie/iell yCTOMUKMBOIO pa3BUTHS Ue/IOBeUYeCTBa;

paciliipeHue OrbITa JesiTebHOCTA 95KO0JIOTUUeCKOW HarnpaB/ieHHOCTH Ha
OCHOBe UMEOIIUXCS 3HaHUM 10 (HHU3MKe;

7) e HHOCTH HAayYHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MUPOBO33DEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hr3MUeCKOU HayKy;

OCO3HaHWe I[eHHOCTH Hay4HOM JesTe/lbHOCTH, TOTOBHOCTb B IIpOLjecce
u3ydyeHuss GU3MKU  OCYIIECTB/ATh  TMPOEKTHYHD W UCCIef0BaTelbCKYHO
NesiTeNTlbHOCTh UH/IUBU/IyallbHO U B T'PYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE YUeOHbIe el CTBHS
Bba3oBble jioruyeckKue AefcTBUs:
camMoCTosiTesIbHO ~ (OpPMy/MpPOBaTb M aKTyaJu3upoBaTh  TpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefensiTh 1ieJid [esSTeJbHOCTH, 3aJaBaTh IlapaMeTpbl W KPUTEepUU UX
JOCTYKEHMS;
BBISIB/ISITH ~ 3aKOHOMEPHOCTW U TIPOTMBOpEYMsT B  pacCcMaTpHBaeMbIX
bur3nUeCcKuX sBIeHUSIX;
pa3pabaThiBaTh IUIaH pellleHusi MpoOeMbl C YUETOM aHaIu3a HUMEFOIUXCS
MaTepraIbHBIX U HeMaTepUaabHBIX PeCypCOB;
BHOCHUTb KOPPEKTUBBI B IeSITeJIbHOCTb, OLIEHWBATh COOTBETCTBHE Pe3y/IbTaTOB
1e/15IM, OlleHUBaTh PUCKU MOC/IeICTBUN JesiTeIbHOCTH;
KOODAWHUPOBaThL U  BBHITIOJHATH paboTy B YC/IOBUSAX — peasbHOTO,
BUPTYa/bHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJEUCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLIJIEHHe TIPU pellieHnH XKU3HeHHBIX MpobieMm.
Ba3oBblie ucc/iejoBaTe/IbCKHe el CTBYS:
BJaZleTh Hay4yHOW TepMUHOJIOTHel, K/IHUeBbIMU TOHSATUSIMU U MeTO/aMU
bu3ruecKol HayKu;



B/Ia/IeTh HaBbIKaMM y4eOHO-HCCIe/IoBaTe/IbCKON U TPOEKTHOM JleATeTbHOCTH
B 00/1acTH (PU3UKH, CITIOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOUCKY
METOZIOB pellleHust 3ajau (hU3UUYeCKOTO COZiep>KaHHsl, TIPUMEHEeHHI0 DPa3/InYHbIX
METOZ0B TI03HaHUS;

BAa/IeTb BHUJAMU [IeATeTbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHUS, €ro
VHTepripeTaliy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBbIX y4yeOHBIX
CUTyalUsIX, B TOM YKCJie TIPU CO3/IaHUU YUeOHBIX MPOEKTOB B 00/1acTh HDU3UKY;

BBISIB/IAT  TIPUUMHHO-C/Ie[ICTBEHHbIe CBSI3M M aKTya/lu3WpoOBaTh 3ajauvy,
BBIIBUTaTh TUIOTe3y eé pellleHUs, HaXOAWUTb apryMeHThI AJisi [l0Ka3aTebCTBa
CBOUX YTBep)K/leHWH, 3alaBaTh MapamMeTphl U KpUTEPUH pelleHs;

aHa/IM3UPOBaTh TI0JiyueHHble B XOJle peIIeHus] 3a/laud  pe3yJIbTaThl,
KPUTUYECKU OLIeHHWBaTh WX [JOCTOBEPHOCTh, TIPOTHO3MPOBAaTh M3MeHeHHe B HOBBIX
YCJIOBUSIX;

CTaBUTb W (OpPMYy/JMpPOBaTh COOCTBeHHblE 33/auM B 00pa3oBaTe/bHOM
nesiTeTbHOCTH, B TOM UKCJIe TIPY U3yueHUU (HU3UKHY;

[laBaTh OLIEHKY HOBBIM CUTYalLUsIM, OLIEHUBAaTh IPUOOPETEHHBIN OIbIT;

yMeTb TIePeHOCUTh 3HaHWs 10 (u3MKe B TIPAaKTHUUECKyl0 00/acTb
YKU3He/lesITeJTbHOCTH;

yMeTh UHTeTPUPOBATh 3HaHUS U3 Pa3HbIX YUeOHBIX MPe[MEeTOB;

BBI/[BUTATh HOBbIE W/IeU, TIpe/ljlaraTh OPUTHMHA/IbHbIe TIOAXO/IbI U PelleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, [JOMYCKaroIl1ie abTepPHAaTUBHbIE PellleHHs.

Pabota ¢ nuadopmariueii:

B/Ia/leTh HaBbIKAMU TIOy4eHHs MH(opMalun (HrU3UUeckoro Cofiep>KaHusl U3
MCTOYHMKOB pa3HbIX TUIIOB, CaMOCTOSITe/IbHO OCYIIEeCTB/SATh TIOUCK, aHa/u3,
CUCTeMaTH3alii0 ¥ WHTepIipeTalui0 WHGOpPMAI[MK pa3/IMUHBIX BUOB U (opm
Tipe/|CTaB/IeHUS];

OLIeHUBAThb JI0OCTOBEPHOCTH UH(MOPMAIUH;

WCTIOMb30BaTh  CpPeACTBa  MH(OPMAIL[MOHHBIX M KOMMYHHUKAI[MOHHBIX
TeXHOJIOTUNA B pellleHUd KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTraHMU3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWN JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TUTHeHbl, pecypcocOepeXXeHHsi, TMPaBOBBIX UM  3THUECKUX HOPM, HOPM
nHGOpPMaI[MOHHOM 6e301acHOCTH;

Co3/laBaThb TEKCThl (H3UUECKOTO COZiepKaHWsl B Pa3/IMUHBIX (opMmaTax C
y46TOM Ha3HaueHUst UHQOPMaLUU U 1]eJIeBOM ay/IUTOpHH, BbIOMpasi ONTUMAa/IbHYHO
dbopmy TipeZicTaB/eHUs U BU3yaIU3aliUu.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/ISAITh 00IIeHre Ha YPOKax (HU3UKH U BO BHEYPOUHOU J1eSITe/TbHOCTH;
pacrio3HaBaTh MPeATOCHITKA  KOHGMKTHBIX CUTyalluid M CMAr4aTth
KOH(/IUKTHI;



pPa3BEPHYTO W JIOTUYHO M3JlaraTh CBOKO TOUKY 3peHMsI C HCII0/b30BaHHEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTh U UCMOJIb30BaTh MpeUMYllleCTBa KOMaHJIHOW W WH/MBUAYA/TbHOU
paboTh;

BLIOMpAaTh TEMATWKy M METOJbl COBMECTHBIX [eHCTBUM C YUYETOM OOIIHMX
VMHTEepeCcoOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJIIeKTUBA;

MPUHMMAaTh 1€/l COBMECTHOW  [IeSiTeJIbHOCTH, OpPraHu30BbIBaThb U
KOOD/JMHUPOBAaThb [EeWMCTBUS MO €& [NOCTWKEHWIO: COCTaB/sATh IUIaH [eWCTBUU,
pacrpefiefiiTh pPOMA C YYETOM MHEHUN YYaCTHHUKOB, OOCYXKJaTb Ppe3yJIbTaThbl
COBMECTHOM paboThi;

OLIeHMBAaTh KaueCTBO CBOETr0 BK/aJa M KaXAOr0 YuyaCTHUKA KOMaH/bl B
OOIIMii pe3y/ibTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKTHI, OL[eHWBaTb HJeW C TI03UI[MA HOBU3HBI,
OPUTHMHA/ILHOCTU, MPaKTUYeCKOW 3HaUMMOCTH;

OCYILeCTB/ISITh TO3UTHMBHOE CTpaTerMyeckoe TOBeJeHHe B Pa3/IMUHbIX
CUTYAI[USX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA
CamoopraHu3sanus:

CaMOCTOSITeJTbHO OCYILeCTB/STh T03HaBaTeNbHYIO /esTebHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBIASTH MpoOeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBEHHBIE 3a/]auM;

CaMOCTOSITeJTbHO COCTaB/ISATh TIAaH DeIleHUs] PACUETHBIX M KaueCTBeHHBIX
3a/1a4, T/IaH BBITIOJIHEHUS TIPAKTHUeCKON paboThl ¢ yUETOM UMEIOIHUXCSI peCypCOB,
coOCTBEHHBIX BO3MOXXHOCTe! 1 TIPeINTIOUTeHHH;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBe JTMUHBIX TIPe/ITIOUTeHH;

JleflaTh  OCO3HAHHBIM BLIOOpP, apryMeHTHpOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pellleHue;

OlLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TIOBBIILIATH CBOUM 00pa30oBaTe/IbHbIN U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOL[HOHA/IbHbIA HHTE/JIeKT:

JlaBaTh OLIEHKY HOBBIM CHTYyallUsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHBAaTh COOTBETCTBHE Pe3y/bTaTOB I[eJIsIM;

BAa/leTh  HaBbIKAaMU  TI03HAaBaTe/JIbHOM  pedyieKCMM  KaK ~ OCO3HaHUS
coBepIllaeMbIX JeMCTBUM U MBICJIUTENbHBIX TIPOLECCOB, WX pe3y/JbTaTOB WU
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedyieKCru [jist Ol[eHKHA CHTYalldd, BbIOOpa BepHOTO
pelileHus;



yMeTb OL|eHWBaTb PUCKUM U CBOEBPEMEHHO IPUHUMATh pelIeHusl M0 HUX
CHW)KEHHUIO;

NMPUHMMAaTh MOTHMBBI W AapryMeHThl JpPYrMX T[IpU aHalu3e pe3yJ/bTaToB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHUMaTb MOTHBBI M apryMeHTbl [APYTMX TIPU aHajau3e pe3y/bTaToOB
JesITe/IbHOCTY;

NpY3HaBaTh CBOE MPaBO U MPaBO JJPYTUX Ha OLIMOKU.

B nporjecce AOCTWKeHHUs JIMYHOCTHBIX Pe3yJ/IbTaTOB OCBOEHUSI MPOTrPaMMBI
no ¢usuke A YypOBHA cpeAHero oOiiero obpa3oBaHus y OOyYarOIMXCs
COBepIIeHCTBYeTCS 5MOLIMOHA/IbHBIN VHTEJIIeKT, Tipe/roJiaratoiuin
chOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/IFOYAOIIero CrioCOOHOCTb MOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BUZIeTb HarpaB/ieHUsl pa3BUTHsI COOCTBEHHOM SMOILMOHAIBHON Cephl,
ObITH yBepeHHbBIM B cele;

CamMoOperyJ/iMpoBaHus, BKJIIOUAIOIIEro CaMOKOHTPOJIb, YMeHHe TMpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE& TIOBeZleHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOL[MOHA/IbHBIM U3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTpPEHHell MOTHBaLMH, BK/IIOUAlOIel cTpemsieHre K JOCTW)KeHUIO 11e/id 1
yCIiexy, ONTHUMHU3M, WHULIMaTUBHOCTb, YMEHUe [elCTBOBATb MCXOJS M3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYarOIel criocOOHOCTh TIOHUMAaTh SMOLMOHAIbHOE COCTOsTHUE
OpYTUX, YUWTBIBaTh €r0 TIPU OCYIeCTBAeHWH OOIeHusi, CHoCOOHOCTh K
COUYYBCTBUIO U COMEPEKUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BK/IFOUAIOIIUX CITIOCOOHOCTh BBICTPAaMBaTh OTHOILIEHUS
C IpyTUMM JIFO[IbMH, 3a00TUTHCS, POSIB/ISTL MHTEPeC U pa3peliaTb KOHMIUKTHI.

MNPEIMETHBIE PE3YJ/IBTATBI

K xkonIiy obyuenuss B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE [IOJDKHBI OTPaXkaTb CHOPMUPOBAHHOCTh y 00yJarOIUXCsl YMEHHA:

J€EMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3KMKU B (DOPMUPOBAHUU
COBPEMEHHOW HAy4yHOMW KapTWHbI MHpa, B pPa3BUTHMHW COBPEMEHHOW TEeXHUKU U
TeXHOJIOTUH, B TIPaKTUUYECKOU JeATe/IbHOCTHU JIFO/Iel;

YUUTLIBAaTh TpaHUIbl TIPUMEHEeHUs] W3YUYeHHBbIX (QU3NUeCKUX MOJeeil:
MaTeprasbHas TOUKa, MHepI[aJbHas CUCTeMa OTCYéTa, abCOJIIOTHO TBEPZOE Teslo,
yjieanbHbIM ra3, MOJle/l CTPOEHHUs Ta30B, XKUAKOCTeU M TBEPABIX Tes, TOUeUYHbIN
3JIeKTPUUYECKUM 3apsi[] TIpU pellieHuH (hU3nuecKux 3ajay;

pacrio3HaBath (r3nuecKre siBjieHus (IPoLlecChl) U 0OBSICHITh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYeCKOW TeOpuH CTPOeHHs BelllecTBa U



3JIEKTPOJUHAMUKNA:  paBHOMEpPHOe Y PaBHOYCKODEHHOe  IIPSMOJIMHEeNHOoe
NBWKeHWe, CBOOOJHOe TajieHue Tesl, [ABWXXeHWe 110 OKDPY)XXHOCTH, WHepLus,
B3auMo/ieiicTBUe Ten, quddy3us, OPOYHOBCKOe [BI)XEeHHE, CTPOeHHUe >KUJKOCTelH
Y TBEPABIX TeJl, u3MeHeHre 00BEMa Tesl TIPU HarpeBaHUU (0XJIaXK/IeHUH), TEIJIOBOe
paBHOBecue, HCIlapeHue, KOHJeHcalys, IIaBjleHue, KpUCTa/iM3alus, KUleHue,
BJI&)KHOCTb BO3/lyXa, MOBBILIIEHHE [JaB/IeHUs ras3a [IPU ero HarpeBaHuU B 3aKPLITOM
cocyze, CBs3b MeXAy IlapaMeTpaMu COCTOSHHMSI Trasa B M30IIpoOLeccax,
3JIeKTpU3aLys TeJl, B3aUMO/IeCTBHe 3apsifiOB;

OIHWChIBaTh MeXaHWYeCcKoe JBIDKEHWe, WCII0J/b3ysl (HU3UuUecKre BeJMUYMHBIL:
KOOpAUHATa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca TeJja, CUIa,
VIMIIyJ/IbC Tejla, KMHeTHYeCKasl SHeprus, IOTeHIjuaabHasg SHeprus, MexaHudeckas
pabora, MexaHWueckas MOIIHOCTb; TPU OMMCAHWUM TIPaBUIbHO TPAKTOBAaTh
¢u3nUecKuii CMBIC/T WCIIO/b3yeMbIX BEeJWYMH, WX 0003HaueHusi U eJVHULIbI,
HaxoJuTb ()OPMYJbl, CBSI3bIBAIOIME JaHHYHO (PM3UUECKYI0 BEJIMYMHY C JAPYTUMU
Be/IMYMHAMU;

OMUCHIBATH H3yUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIUIOBble SIBJIEHUS,
UCTO/b3ysl (pr3UuUecKrde BeJWMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTHYeCKas SHeprus XaoTU4eCKOro ABUWKEHUS MOJIeKYJI, CpeJHeKBaJpaThuyHas
CKOPOCTb MOJIEKYJI, KOJIMYeCTBO TeIUIOThI, BHYTPeHHsisi 3Heprus, pabora rasa,
KO3(QULMEHT TI0/Ie3HOTO [IeHMCTBUSI TeIJIOBOTO [JBUTaTe/isl; MPHA ONUCAHUU
NPaBWIBHO TPaKTOBaTh (PU3WYECKUM CMBIC/I UCIO/Mb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss W e[WHULbl, HaXOAWUTb (POPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKHY C IPYTUMU BeJIMUMHAM;

OIMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKre CBOMCTBA BellleCTBa U 3JIeKTpUYeCKHe
siBJIeHUs (IIPOLIeCChl), UCIO0JIb3Ysl (PU3MYEeCKHe BeUUMHBI: 37IeKTPUYeCKUM 3apsf,
3JIeKTpHUYeCcKoe I10j1e, HallpsUKEHHOCTh I10J1s, [OTeHLj|a, pasHOCThb [TOTEeHLIUAIOB;
IIPpU  ONMWCAHWUM TPaBWIBHO TPAaKTOBaTh (PU3WYECKUW CMBIC MCIO0J/Ib3yeMbIX
Be/IMUMH, MX O0003HAuUeHWs W eJUHUIIbI; YKa3biBaThb (DOPMYJIbI, CBSI3bIBaOILIVe
JlAHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMH BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3NUeCKHe IpPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3UUYecKue
3aKOHbI Y NPUHIIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHs! HbroTOHa,
3aKOH COXpaHeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIAII CYNeprio3suLUi CWI, MPUHLMII paBHOIIpaBUA WHepLMa/IbHBIX CUCTEM
OTCY€Ta, MOJIeKY/IAPHO-KUHETHYECKYI0 TEOpUI0 CTPOEHUsS Bell[eCTBa, a30BbIe
3aKOHBI, CBSI3b CpeJHel KMHeTUUeCKOW SHePruy TeIyIOBOr0 JBW)KEHUS MOJIEKYI C
abCoJIOTHOM TemriepaTypol, MepBblii 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
9JIKTPUYECKOro 3apsja, 3akoH KyjioHa, Ip¥ 3TOM pasauyarb CJI0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero mMareMaThyecKoe BbIpa)keHHe U yCJIOBUS (CpaHHLIbI,
06s1acTH) IPUMEHUMOCTH;



OOBSICHSITH ~OCHOBHbI@ TIPUHI[UIIBI  ZIEMCTBUS ~ MallliH, TPUOOpPOB U
TEXHUUYECKUX YCTPOMCTB; pa3InuaTh yC/IOBUSI MX 0e30IacHOr0 HCIO/b30BaHUS B
TIOBCe/THEBHOM »KU3HM;

BBITIOJTHATh IKCTIEPUMEHTHI TI0 HWCCeIoBaHUIO0 (DU3MUECKUX SIBJIEHUN U
TIPOL[ECCOB C MCTIOb30BaHUEM TMPSIMBIX M KOCBEHHBIX H3MepeHHH, TPU 3TOM
dopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Y4uyeOHOTro SKCIepHUMeHTa,
coOMpaTh yCTAaHOBKY W3 IIPe/JIOKEHHOT0 000pY/I0BaHUSs, MPOBOJUTH OIBIT U
dbopMy/IIpOBaTh BLIBO/IBI;

OCYIIIeCTBJISITh MPsIMble ¥ KOCBeHHbIe M3MepeHusi GU3NUecKruX BeTUUrH, MPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
METO/TbI OI|eHKH TIOTPEeITHOCTeH U3MepeHHi;

WCC/IeIOBaTh  3aBUCUMOCTH  MEXIy  (PU3MUeCKUMH  BeJUUMHAMU  C
WCTI0/Tb30BaHNEM TIPSIMBIX WU3MepeHHUH, TMPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY,
(bUKCcUpoBaTh pe3y/bTaThl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BEUUMH B
BU/ie Tabuil ¥ TpadrKOB, /ie/laTh BBIBOZBI TI0 Pe3y/ibTaTaM MCC/Ie0BaHuS;

cobsrofaTh MpaBuia 0e30mMacHOro Tpy/a MpU MPOBeJeHUU UCCeJOBaHUMN B
paMKax yueOHOro »3KCIlepuMeHTa, yueOHO-MCC/eZloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
00opyIoBaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUYeCcKoil Moiesblo,
WCTI0/Th3YS (hr3UuecKre 3aKOHbI M TIPUHLIMITBI, Ha OCHOBe aHa/M3a YC/IOBUS 3a/lauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nueckre BeTUUMHbI U (HOPMYIIbI,
HeoOXoJuMble 11 eé pellleHus, TTPOBOAUTh PACUéThl U OL€EHHWBATh peaybHOCTh
TI0/TyUeHHOTO 3HaueHus1 (hHU3UUeCKON BeJIMUNHBI;

pelllaTh KaueCTBeHHbIE 3a/[Jaul: BbICTPAUBATh JIOTUUECKH HEITPOTHBOPEUUBYHO
L[eMIOYKY pacCy’X/leHh{ C Oropoi Ha u3yuyeHHbIe 3aKOHbI, 3aKOHOMEDHOCTH U
bu3NUecKre IBIIeHUS;

WCTIO/Ib30BaTh  TIPU  pellleHuW  yueOHBIX  3aad  COBpeMeHHbIe
“HGOpPMaI[MOHHbIE TEXHOJIOTUU [/l TIOWCKA, CTPYKTYPUPOBAHUSI, UHTePIIpeTaliu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4HO-TIONY/IIPHOW MH(OpMalH, TTO/TyYeHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KDUTHUECKH aHATM3HUPOBaTh TI0/TyuyaeMyro HH(OopMarIuio;

TIPUBOJUTH TIPYMEPhI BKJ/IaJla POCCUMCKUX U 3apYy0e’KHBIX yUEHBIX-(HU3UKOB B
pa3BuUTHE HayKW, OOBsSICHEeHHe TPOIIeCCOB OKPY/KaloIlero Mupa, B pPa3BUTHE
TeXHUKU U TeXHOJIOTUMA;

HCTI0/Tb30BaTh TeOpeTHUeCcKHe 3HaHWsA 1Mo (QH3HKe B TMOBCEIHEBHON >KU3HU
Ayt obecrieueHunst 6e30TMaCHOCTY TIPU OOpaIlieHUH C TPUO0pPaMU U TeXHUUeCKUMU
yCTPOMCTBAMU, [/Isi COXpaHeHUs 3/J0POBbsI U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TOBe/IeHHs1 B OKpYy»Karollleil cpejie;



paboTatb B TpyIie C BBINIOJIHEHWEM pa3/WYHbIX COLIMAIBHBIX pOJiel,
TIJIaHUPOBaTh paboTy TPYIIbI, pal[MOHAJbHO pacripefiesisiTb 00S3aHHOCTH U
TJIaHAPOBATh JIeSITe/TbHOCTh B HECTAHAAPTHBIX CUTYalLUSX, aZleKBaTHO OL|€HWBAaTh
BKJIaJl KaK/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOoi IpO0/IeMBbI.

K koHily oOyuenussi B 11 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHE /I0/’KHBI OTpaXkaTb CPOPMUPOBAHHOCTD y 00YyYarOIIUXCsl YMEeHHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBAHUU
COBPEMEHHOM HAyUYHOW KapTHHbI MHDA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTMM, B MPAKTUYECKOU [AesiTeJIbHOCTH JIHO/leM, 1[eJIOCTHOCTh M eJUHCTBO
(dbr3rMUyecKor KapTUHBI MUDa;

YUUTBIBaTh TpaHULIbl TPUMEHEHUsS W3YUeHHbIX (PU3NUECKUX MO/le/en:
TOYEUHbI 3JIeKTPUUYECKUM 3apsifi, Tyd CBeTa, TOUeUHbIM UCTOYHUK CBETa, si/lepHast
MOJieJib aTOMa, HYKJIOHHAas MOJie/ib aTOMHOIO sifipa MpPU pelleHud (rU3uuecKux
3a/1ay;

pacrio3HaBath (r3nUecKye siBjieHUs (ITPOLIeCChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAaHTOBOMW (DM3UKU: 3/IeKTpHUUecKasi TIPOBO/JUMOCTb,
TEeIJI0BOe, CBETOBOE, XMMHUUECKOe, MarHUTHOE JeNCTBHS TOKa, B3aUMO/elCTBUE
MarHuTOB, 5JIGKTPOMarHuTHasi WHAYKLUS, [JE€MCTBME MAarHWTHOTO TIO/S Ha
TIPOBOJIHUK C TOKOM U JIBIDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIE KoOJie0aHWS |
BOJIHBI, MPSIMOJIMHEMHOE PaclpoCTpaHeHue CBeTa, OTpakeHWe, TMpeioM/IeHue,
uHTepdepeHusi, audpakuus W MoJspu3alys CBeTa, [UCIEpPCUsl CBeTa,
dboToannekTpuueckuii 3pdekT (poto3aPdeKkT), cCBeTOBOe /aBieHue, BOSHUKHOBEHUE
JIMHEMUaToro CreKTpa aTomMa BOJOpPO/ia, €eCTeCTBeHHass W HWCKYCCTBEeHHasi
PaZiM0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (371eKTpUYeCcKHe, MarHUTHbIe,
ONTUYECKHe,  SJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3/MuHbIX  Cpell)) U
3/IeKTPOMarHuTHbIe siBJieHUs (TIPOLIeCChl), MCIOb3ysd (U3NUeCKue BeTUUYUHBI:
3JIEKTPUYECKUM 3apsifi, CH/a TOKa, 3/IeKTPUUeCKOe HarlpsyKeHHWe, 371eKTpUUYeCKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAsIOB, JIEKTPO/BUKYIas Cuia, paboTa ToOKa,
VHAYKLUS MarHATHOTO TMofs, cuiaa Awmrmepa, cwia JlopeHLja, WHAYKTUBHOCTb
KaTYILKH, SHEeprusi 3JeKTPUYeCKOr0 W MAarHWTHOrO [MOJied, MepuoJi M 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsiy W Cula TOKa B TIpoljecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHLIX KojebaHul, (OKyCcHOe paccTosiHhe |
ONTUYeCKasi CW/a JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/T WCITO/Ib3yeMbIX BeJWUMH, WX O0003HAUeHWs W eJUHUIIbI, YKa3bIBaTh
dbopmy/ibl, CBsA3bIBAalOI[ME JaHHYI0 (U3WUECKyl0 BeJWUMHY C JAPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb H3YUEHHblE KBAaHTOBbIE SBJEHUSI W TMPOLIECChl, MCMOJIb3YS
(¢u3rMyeckre BeMUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, [JIMHA BOJHBI U



yacToTa CBeTa, SHeprysi U UMITy/bC (DOTOHA, TIePUO/, MoTypacrazia, SHeprus CBsi3U
aTOMHBIX Si/iep, TP OIMMCAaHWW TIPaBUJILHO TPAKTOBaTh (U3NUECKU CMBIC
HCTIO/Tb3YEMBIX BEJIMUMH, MX 0003HAUeHUS] W eJWHUIIbI, yKa3bIBaTh (HOPMYIIbI,
CBsI3bIBAIOIME [IJaHHYI0 (U3UUECKYH0 BeJMUMHY C [DYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCcKOl Be/TMUUHBI;

aHa/IM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nUecKue
3aKOHBI Y TIPUHLUIIBL: 3aKOH OMa, 3aKOHBI [10C/Ie/I0BaTe/IbHOTO Y TapasiiebHOro
COeJJMHeHHs TPOBOJHHUKOB, 3aKOH [IKoyns—/leHIla, 3aKOH 3/IeKTPOMarHUTHOU
WHAYKIWMY, 3aKOH NPSIMOJMHENHOT0 pacipoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI Mpe/iOM/IeHHs CBeTa, YpaBHeHHe OuHIITelHa A (hoTo3(deKTa,
3aKOH COXpaHeHWs] SHepruM, 3aKOH COXPaHeHHs WMITY/IbCa, 3aKOH COXpaHeHHUs
3JIEKTPAUYECKOr0 3apsi/ia, 3aKOH COXpaHeHHs MaCCOBOT0O UWCJja, MocTysaTtel bopa,
3aKOH Pa/IM0aKTUBHOIO Pacraza, Mpy 3TOM pa3jMyaTh CJI0BECHYIO (hOPMY/IMPOBKY
3aKOHa, ero mareMaThyeckoe BbIpaKeHHWe U YC/I0BUs (TpaHMLbl, 00/1aCTH)
TIPUMEHUMOCTY;

orpejie/isSTh HarlpaB/ieHUe BeKTopa WHAYKI[MA MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, Cuibl AMriepa U Cysibl JIopeHl1]a;

CTPOUTb W OIHMChIBaTh H300pa)keHUe, CO3JaBaeMoe TJIOCKUM 3epKajioM,
TOHKOM JIMH301;

BBITIOJIHATb KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMBIX M KOCBEHHBIX W3MEDEeHWM: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTro SKCIepHUMeHTa,
cobupaTh YCTaHOBKY W3 TMpeJI0KeHHOTO 000pyZoBaHUs, TMPOBOJAWUTEL OIBIT U
(dhopMyIMpoBaTh BHIBO/IbI;

OCYILLECTB/ISITh MPsSIMble U KOCBEHHbIE M3MepeHUs] (PU3NUeCKUX BeMUWH, TIPU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTPeIIHOCTel U3MepeHui;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeIMUMH C HCI0J/Ib30BaHUEM
MPSIMBIX U3MEPEeHWM: TPU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3yJibTaThl TMOJIyUeHHOM 3aBUCHMOCTU (PU3NUEeCKUX BeJWUYUH B BUZe Tabaui] u
rpauKoB, esiaTh BHIBOZBI IO pe3yJ/ibTaTaM MCC/e/l0BaHNs;

cobsrofaTh MpaBuia 0e30mMacHOro Tpy/a MpU MPOBeJeHUU UCCeJOBaHUMN B
paMKax yueOHOro »3KCIlepuMeHTa, YyueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWCTB M 71ab0paTOpHOTO
00opy/Io0BaHuS;

pelllaTb pacyéTHble 3a/laud C $BHO 3a/laHHOM (DU3MUYeCcKoil Mojiesblo,
WCI0JIb3ys (hr3nUecKre 3aKOHbI U MPUHLIUITBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nueckre BeTUUUHbI U (HOPMYIIbI,



HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
MOJIyYEeHHOT0 3HaUeHUs1 (PU3UUeCKOW BeJIMYMHBbI;

pellaTh KaueCTBeHHbIe 3a/lJaul: BbICTPAUBATh JIOTUUECKH HETTPOTUBOPEUUBYIO
LIE[I0YKY PAaCCY’>KIeHUM C OMOpOM Ha U3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
dbu3rueckue siB/IeHNUS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHBIX  3ajad  COBpeMeHHbIe
vH(MOpMaI[MOHHbIe TeXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBaHUs, UHTepIIpeTaliuu
U TIpe/iCTaB/ieHus1 yueOHOM ¥ Hay4HO-TIONMY/IIpHON MH(OPMALUK, M0TyueHHON U3
Pa3IUYHBIX UCTOYHUKOB, KDUTHUECKU aHA/TM3UPOBAaTh TI0yuyaeMyr UH(OpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  JIEMCTBUSI MallWH, TNPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/inyaTrh YCIOBUS UX 0€30MMacHOr0 MCIO/Ib30BaHUs B TTOBCEJHEBHOMN
YKU3HU;

TIPUBOJUTH TIPYMePbI BKJ/IaJla POCCUMCKUX U 3apy0e)KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHEe Hayku, B 0ObsCHeHHe TpPOLIeCCOB OKDPY)Karolllero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

VCTI0/Ib30BaTh TeOpeTWYecKre 3HaHWs MO (U3MKe B MOBCEJHEBHOMN >KU3HU
A7si obecrieueHrs1 6€30MaCHOCTH MpU 00pallleHrny C TTPUOOopaMy ¥ TeXHUYeCKUMU
yCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIOJeHUsT HOPM 3KO0JIOTUYEeCKOTO
TOBe/IeHHs1 B OKpY»Katollleid cpejie;

pabotaTb B TpyIille C BBINOJHEHUEM pa3IMUHBIX COLMATbHBIX pOJieH,
TJIaHUPOBaTh paboOTy TpyMMbl, palMOHA/JLHO pacrpeensTb 00S3aHHOCTH U
TJIAaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYaLWsX, afleKBaTHO OL|eHUBATh
BKJIa/l K&XK/IOTO U3 YUaCTHUKOB TPYTIIbI B pellieHre pacCMaTprBaeMoi pob/ieMbl.



TEMATNYECKOE IVNTAHUPOBAHUE
10 K/TACC

HaumMeHoBaHue pa3jei0B U TeM

KosimuecTBO yacoBs

OnekTpoHHbIe (UG poBbIe)

Ne n/m Koutpoabubie | TIpakTHuecku
NporpamMMsbI Bcero oOpa3oBare/IbHbIE PecypChl
paboThI e paboTsI
Pazgen 1. PU3NKA N1 METO/AbI HAYUHOI'O ITO3HAHUSA
)
1.1 M3HKA 1 METOART HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
II03HaHUS
Wroro nio pasgeny 2
Paszpen 2. MEXAHHUKA
2.1 Kunematuka 5 https://m.edsoo.ru/SN02MCW XU
2.2 HvHamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHbI COXPAHEHUsI B MEXaHUKe 6 1 1 https://m.edsoo.ru/86NRCXHA7
Wtoro no pa3zpeny 18
Paszgen 3. MOJIEKYJ/IAPHAS ®V3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKY IAPHO-KIHETH|ECKOH 9 1 https://m.edsoo.ru/HRGV8NOPE
Teopuu
3.2 OCHOBBI TEpMOAUHAMUKU 10 1 https://m.edsoo.rut/HKEKL.6RS9
ArperaTtHble COCTOSIHUS BellleCTBa.
3.3 5 https://m.edsoo.rt/HSM355JCH
@da3oBble nepexobl
Wtoro no paspeny 24
Pazpgen 4. JJIEKTPOJUHAMUKA
4.1 OJIEKTPOCTaTHKaA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 ITOCTOSIHHBIN 3/1IEKTPUYECKUU TOK. 12 1 1 https://m.edsoo.rt/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/SN02MCWXU

Toku B Pa3/IMYHBIX CpeAax

Wroro no pasgeny 22
PesepBHOe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/TACC

HauMeHoBaHue pa3/e/ioB U TeM

KosmuecTBo uacoB

OnekTpoHHbIe (MG poBbIe)

Ne n/m KontponbHuele | TIpakTHuecku
NporpamMMbI Bcero o0pa3oBaTe/IbHbIE PecypChl
paboThI e paboTbI
Pazgen 1. JIEKTPOJUHAMUKA
MaruuTHoe 110J1e. DJIeKTPOMAarHUTHas
1.1 P 11 1 3 https://m.edso0.1u/Z2Q390NG8
WHIYKIUS
Wtoro no paspeny 11
Pazpen 2. KOJIEBAHWS 1 BOJ/IHBI
MexaHuueckue 1 371eKTpo e
2.1 1 /ICKTPOMATHHUTHBI 9 1 https://m.edsoo.ru/3TLNQKPG6
Kosie0aHus
MexaHruecKue U 371IeKTpOMarHUTHBIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 OrnTuka 10 3 https://m.edsoo.ru/TUPQIURXM
Wtoro no pa3zpeny 24

Pa3gen 3. OCHOBBI CITEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

3.1

OcHOBBI CielasIbHON Teoprun
OTHOCHUTE/IbHOCTU

4

1

https://m.edsoo.ru/AQUCOVDK?2

Wtoro no pa3speny

Pa3zpen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMeHTbI KBAHTOBOM OITUKU https://m.eds00.ru/SWOVAWQRS
4.2 Crtpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOe SApO https://m.edsoo.ru/97MCIDZXQ



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/Z2Q39ONG8

Wtoro no paspeny 15

Paszpgen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3UKHN

5.1 OneMeHTbl aCTPOHOMUM U aCTPO(PU3UKU 7 1 https://m.edsoo.ru/3EOD6KXI9

Wtoro no paspeny 7

Paszpen 6. OBOBIIAROIIEE ITOBTOPEHUE

6.1 Ob6o011aroiiee MOBTOPeHHE 4 https://m.edso0.ru/O2JEGZCIM
Nroro nio pazgeny 4
PesepBHOe Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O

I[TPO'PAMME 68 4 7



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/3EOD6KXI9

IIOYPOYHOE IVIAHNPOBAHUE
10 K/TACC

Ne
n/n

Tema ypoka

KosnuecTBo uacoB

KoHTpo/ibHBI

Bcero
e padoThbI

IIpakTHyeckue
padoThI

Hara
U3yYeHHs

O/ieKTpoHHbIe HU(pPoOBbIe
oOpa3oBare/IbHbIE PeCypChI

dusrka — HayKa 0 pUupo/e.
HayuHble MeTO/IbI TTO3HAHUS
OKpY’Karolllero Mupa

https://m.edsoo.ru/YXGQSPM1P

Postb 1 MecTo pU3MKH B
(hopmMUpOBaHUM COBpeMEHHOM
Hay4YHOU KapTHUHBI MUPa, B
MPAaKTUYeCKOH /1esiTe/TbHOCTH
i0)i (37t

https://m.edsoo.ru/SBHSXWFFVO

MexaHnueckoe JBUKEHHeE.
OTHOCHUTE/IBHOCTD
MeXaHUYeCKOro JIBYKeHUSI.
[Tepemelrienvie, CKOpOCTS,
yCKOpeHue

https://m.edsoo.ru/RSOAQV5ZX

PaBHOMepHOe npsiIMO/IMHeHHOoe
JIBIDKeHHe

https://m.edsoo.ru/L8IPY2JEZ

PaBHOyCKOpeHHOe
MIPSIMOJIMHEHOE [IBU)KEeHUe

https://m.edsoo.ru/MDIDKJOUB

CBo0osiHOe TIafieHue. Y CKOpeHHe
CBOOOIHOTO Ta/IeHHUs

https://m.edsoo.ru/MXPL.ZIX8J

KpuBosimHeliHOe BM>KeHUe.
[IBm>keHre MaTepHUa/IbHOW TOUKH
10 OKPY>KHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/TFLJ2C4DN
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/YXGQSPM1P

[TpyHLIUIT OTHOCUTENIBHOCTH
I"anunes. IHepLaibHble
cucTeMbl oTcueta. [TepBbiii 3aKOH
HeroToHa

https://m.edsoo.ru/J6QY7N3IWN

Macca Tena. Cuna. IIpuHiun
cyneprio3uuu cui. Bropoi
3aK0H HbroToHa f/1s1
MaTepuaabHOU TOUKU

https://m.edsoo.rt/BVTNWTAQH

10

TpeTuit 3akoH HbroTOHA f7151
MaTepHabHbIX TOUeK

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUSI.
Cuna tsokectu. IepBas
KOCMHUEeCKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

Cwuna ynpyroctu. 3akoH ['yka.
Bec Tena

https://m.edsoo.rt/RILVFXEQD

13

Cuna tpenus. KoapduumeHnr
TpeHus. Cusia CONpOoTHB/IEHUS
TIpU [IBIDKEHUH Tejla B )KUJKOCTU
WY rase

https://m.edsoo.rt/UZBUPCM5M

14

ITocTynarensHoe U
BpalllaTe/ibHOe BMKeHUe
abCcoI0THO TBEPAOTO Tea.
MowmeHT cusbl. [11euo cubl.

Y cyioBus paBHOBeCUs TBEPAOTO
Tesa

https://m.edsoo.ri/IDOAU40TS

15

VmMnysibC MaTepyanbHOM TOUKHY,
CUCTeMbl MaTepuabHbIX TOUEK.
VIMIy/ibC cuiibl. 3aKOH

https://m.edsoo.ru/M5JQTKNWC



https://m.edsoo.ru/M5JQTKNWC
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN

COXpPaHEHUSA UMITYJIbCA.
PeakTtuBHOE ABH)KeHHe

16

PaboTa ¥ MOIITHOCTb CHUJIBI.
KuneTtnueckas s3Heprus
MaTepHuaJbHOU TOUKU. Teopema
00 M3MeHeHUHN KUHeTUYeCKOW
SHepruu

https://m.edsoo.ru/J1V591.28B

17

[ToTeHLManbHAsA SHEPrus.
[ToTreHuanbHas 3Heprus yrnpyro
Z1e(OpMHUPOBAHHOM MPY>KUHBI.
[ToreHanbHas 3Heprus Tena
BOJTM3M TTOBEPXHOCTU 3eMJTH

https://m.edsoo.rt/RNEXJW4KF

18

IToTeHIMaIbHBIE U
HernoTeHI[Ma/ibHble CU/Ibl. CBSI3b
paboThI HETIOTEHIMATBHBIX CHJI C
“3MeHeHueM MeXaHU4eCKOou
SHEPryuy CUCTeMBbI Tesl. 3aKOH
COXpaHEeHUs1 MeXaHUYeCKOn
SHepruv

https://m.edsoo.ru/DA3QVTOXQ

19

JlaboparopHast pabota
«HccnepoBanue CBs3U pabOTHI
CWIBI C U3MEHEeHHEM
MeXaHUUYeCKOM SHEepPruM Tejla Ha
MIpUMepe PACTSHKEHHST
PE3UHOBOTO KI'yTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbHast paboTa 1o Teme
«KuHemaTurka. [JnHamMuka.
3aKOHbI COXpaHeHUs B
MeXaHUKe»

https://m.edsoo.rt/LNM6EK6YY



https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/J1V59L28B

21

OCHOBHBIE TT0/I0)KeHUS
MOJIEKY/ISIPHO-KUHETUUeCKOH
Teopuu. BpoyHOBCKOe ABM>XeHUe.

Oubdysus

https://m.edsoo.ru/OEY9VYU?2B

22

XapakTep JBUXeHUS U
B3aMMOJIEMCTBUS YaCTUL]
BelllecTBa. Mozien CTpoeHUst
rasoB, JKUJKOCTeH U TBEPJBIX TeJl

https://m.edsoo.ru/AUV2ZDR3X

23

Macca Mmonekyi1. KonnyecTtso
Berjectsa. [locTosHHas
ABorazpo

https://m.edsoo.rt/FL1BAQD13

24

TenioBoe paBHOBeCHE.
TemniepaTypa U eé usmepeHue.
[ITxana temnepatyp Llenbcus

https://m.edsoo.ru/WPNY6QAS8Z

25

WNneanbHblii raz B MKT.
OcHoBHoOe ypaBHeHre MKT

https://m.edsoo.ru/UKJFVSBZO

26

AOGcosroTHas Temriepatypa Kak
Mepa cpe/iHeli KUHeTUUeCKOU
SHEepPruM [IBWKeHUs] MOJIeKYI.
YpaBHeHue MeH[e/eeBa-
KnanelipoHa

https://m.edsoo.ru/BXUDVDG2F

27

3akoH [lanbToHa. ['a30BbIe
3aKOHBI

https://m.edsoo.ru/Y3WB66I3A

28

JlabopaTopHasi paboTa
«MccnepoBanre 3aBUCMMOCTH
MeXX/ly TiapaMeTpamMu COCTOSTHUS
paspeskeHHOro rasa»

https://m.edsoo.ru/35DBLKT96

29

KM3ompoliecchl B W/jealbHOM Ta3e

https://m.edsoo.ru/OZJ3KZNJ5



https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/OEY9VYU2B

Y UX rpaguueckoe
npe/icTaB/ieHHe

30

BHyTpeHHss 5Heprus
TePMOJUHAMUUYECKON CUCTEMBI U
Cr1oco0bl eé N3MeHeHHsI.
KosnmuecTBo TensioTsl 1 paboTa.
BHyTpeHHss 3Heprus
O/IHOATOMHOI'0 U/lea/IbHOIO rasa

https://m.edsoo.ru/9JQITVXI8

31

Buzpl Teruionepesauu

https://m.edsoo.ru/36JJI20W9

32

Y nenbHasi TeTI0EMKOCTD
BelecTBa. KosmmuecTBO TEM/I0THI
TpY Terviorepeayve.
AnabaTHbIH TIpoliecc

https://m.edsoo.ru/5K3Y4H86L

33

I[TepBbIii 3aKOH TEPMOAUHAMUKHU
Y ero rpuMeHeHUe K
H301poLieccam

https://m.edsoo.ru/2HO6R3GAS8

34

HeoOpaTuMoCThb TPOLIECCOB B
nipupo/ie. Bropoti 3akoH
TePMO/IUHAMUKH

https://m.edsoo.ru/S85LWDFTS8

35

[Mpunun geicreus u KI1/J
TeIJIOBOM MalllVHBI

https://m.edsoo.rt/DLCDEAAUC

36

Lukn Kapuo u ero KII/I

https://m.edsoo.ru/4XPSAQOV7M

37

JKooruueckue rpooeMbl
TEMI09HEePreTUKH

https://m.edsoo.ru/P07ZMYMS8I

38

O06ob6maronuii ypok
«MonekynsipHasi pu3UKa.
OCHOBBI TEpPMOIUHAMUKI»

https://m.edsoo.rt/9EKZO0DDWP

39

KoHTposbHast paboTa 1o Teme

https://m.edsoo.rt/RCARYE6ZX



https://m.edsoo.ru/RCARYE6ZX
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/9JQITVXI8

«MonekysipHasi pU3MKa.
OCHOBBI TEPMO/IUHAMUKU»

40

[Tapoobpa3oBanue 1
KOHZleHcalud. VcriapeHuve u
KUIIeHHe

https://m.edsoo.ru/X48Q078EE

41

AGcCosIoTHasi U OTHOCHUTENbHAs
BJI&)KHOCTb BO3/lyXa.
Hacpiuennsi nap

https://m.edsoo.ru/98HVAEBMM

42

Teéppgoe teno. Kpucramimnueckue
Y amopHbIe Tena. AHU30TPOMNUS
CBOWCTB KpUCTasioB. JKugkue
KpucTtasibl. CoBpeMeHHbIe
Marepuasbl

https://m.edsoo.ru/JXFWLMZNK

43

[11aB/ieHe U KPUCTA/ITA3ALIHS.
Y nenibHast TEIIOTA TIaB/I€HMS.
Cy0sMariust

https://m.edsoo0.ru/OX117G6MR

44

YpaBHeHHe TeryIoBoro OanaHca

https://m.edsoo.ru/0IUXGN?2I1

45

OJIeKTpU3aLus Tesl.
OneKTpuueckui 3apsz. [IBa Buja
3/7IeKTPUUECKUX 3apsiioB

https://m.edsoo.ru/QJ2S7WSBM

46

ITpoBOAHMKMY, [VU3/IEKTPUKU U
TIO/TYIIPOBOJAHUKU. 3aKOH
COXpaHeHUs 3/IeKTPUYeCcKOro
3apsaza

https://m.edsoo.ri/F3YVPQUYH

47

B3aumopeiicTBue 3apsoB. 3aKOH
Kynona. Toueunsii
371eKTPUYeCKUY 3apsi]

https://m.edsoo.ru/5SU3BUOTHH

48

HanpskéHHOCTD 371eKTPUYECKOTro

https://m.edsoo.ru/9IKAWD2V6



https://m.edsoo.ru/9IKAWD2V6
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/X48Q078EE

nojist. [IpyHLUI cyneprosunum
371eKTpUUeCKuX rnojen. JInHuu
HaIpsDKEHHOCTU

49

Pabora cun
3/71eKTPOCTaTAYeCKOro TMOJIsl.
ITorenuman. Pa3HoCTh
TOTeHIMaIoB

https://m.edsoo.ru/VOPD9ASLF

50

ITpOBOAHUKM U JU3/IEKTPUKY B
3/1eKTPOCTaTUUYeCKOM I10JIe.
HvsnekTpuueckas
TIPOHHML[aeMOCTb

https://m.edsoo.ru/12P2S3127

51

JJNeKTpoéMKoCTh. KoHZieHcaTop

https://m.edsoo.ru/B1IUPRD52W

52

OneKTpoEMKOCTD TIJIOCKOT'0
KOH/leHcaTopa. DHeprus
3apsKeHHOT0 KOH/leHcaTopa

https://m.edsoo.rt/XPUKP82V8

53

JIabopaTopHasi paboTa
"M3mepeHue 371eKTPOEMKOCTHU
KOH/ieHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

[TpyHLMI AeliCTBUA U
TpUMeHeHle KOH/IeHCaTOpOB,
KOINMPOBA/ILHOI'O arrapara,
CTPYMHOrO MPUHTEpa.
OneKTpocTaThyeckas 3alura.
3a3emMieHNe 371eKTporprubopoB

https://m.edsoo.ru/H3Q9PNHYY

55

ONeKTpUYeCcKui TOK, yC/IOBUS
€ro CyLeCTBOBaHMUS.
[TocTosiHHbIN TOK. Cuila TOKa.
Harnpsikenue. ConipoTuBiieHue.

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/D6Y72A4B7
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/VOPD9ASLF

3akoH Oma /i1 yyacTka Ljernu

56

ITocnemoBarensHOe,
rapasuie/ibHOe, CMelllaHHOe
coeIMHeHWe MPOBOJHUKOB.
JlabopaTopHasi paboTa
«/3yueHne cMelllaHHOIO
COeIMHeHUs pe3sUCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOIIJHOCTb
3/IeKTPUYECKOr'o TOKa. 3aKOH
[xoynsa-JleHna

https://m.edsoo.ru/LESHA2A3M

58

3akoH Oma /11 M0JTHOM
(3aMKHYTOI1) 3/1eEKTPUUECKOM
uernyd. KopoTkoe 3amMbIKaHue.
JlabopaTopHasi paboTa
«M3mepenue 3/1C UCTOYHMKA
TOKa U ero BHyTPeHHEero
COTIPOTHB/IEHUSI»

0.5

https://m.edsoo.ru/YNS5BE7PBS

59

Pe3epBHbIil ypok. KoHTponbHas
paboTa 1o Teme
"JyieKTpogrHamMuKa'" /
Bcepoccutickasi mpoBepoyHast
pabora

https://m.edsoo.ru/MFM6EIE5X

60

OO6ob6maromuii ypok
«ONeKTpogHaMHUKa» /
Bcepoccuiickas mpoBepouHasi
pabota

https://m.edsoo.ru/PS6MDY07H

61

SJ'IEKTPOHHaH MpoBOAUMOCTB
TBép,quX MeTasa0B. 3aBUCUMOCTD
COIIPpOTUBJIEHHSA ME€TAJ1IJIOB OT

https://m.edsoo.rt/WMNNBQIL9H



https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR

TeMIlepaTyphbl.
CBepxIpoBOIUMOCTb

62

ONeKTpUUecKuil TOK B BaKyyMe.
CBoiiCcTBa 3/1eKTPOHHBIX ITyUKOB

https://m.edsoo.ru/4CCYCJ785

63

[TonynpoBOAHUKH, UX
cobCcTBeHHast ¥ pUMeCcHast
rpoBogumMocTs. CBOMCTBA p—N-
nepexoza. ITonynpoBojHUKOBbIE
npubOpbI

https://m.edsoo.ru/S55A1DQUR

64

ONeKTpruUYecKUii TOK B pacTBOpax
Y pacIiaBax 3J/IeKTPOJIUTOB.
DJIEKTPOJIUTUYECKAS
JuCcCcouUalivs. JJIeKTPOJIU3

https://m.edsoo.ru/QUOQUWVI1

65

OneKTpuuecKruii TOK B rasax.
CaMoCTOoSTe/TbHBIN 1
HeCcaMOCTOsITe/TbHBIN pa3psi/l.
Monnus. I1nasma

https://m.edsoo.ru/2V2KLFQA

66

OnekTpUuecKue Mprubopsl U
YCTPOMCTBA U UX TIPAKTHUECKOe
npuMeHeHwue. [TpaBuia TEXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJAQ2KUP5

67

KoHTposipHast paboTa 1o Teme
«3nekTpocratyka. [1oCTOsIHHbIM
3/1IeKTpUYeCcKUM TOK. TOKU B
pa3UUHBIX Cpefax»

https://m.edsoo.ru/PASKIGWP4

68

Pe3epBHbIi ypok. O600IIaromii
ypok 110 TeMaMm 10 kacca

https://m.edsoo.ru/HLOAT6SNU

OBLIEE KO/INMYECTBO YACOB I10

68



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosmuecTBo yacoB

Bcero

KonTpo/ibHbIe
padoThI

ITpakTHyecku
e padoTbI

Hara
U3yYeHus

OneKkTpoHHbIe HU(POBbIE
oOpa3oBaTe/bHbIE PecypChl

[TocTosTHHBIE MAaTHUTBI U UX
B3auMo/lercTBYe. MarHUTHOe
riosie. BeKTop MarHUTHOM
VUHAYKUUH. JIMHUY MarHUTHOU
VHAYKLUH

https://m.edsoo0.ru/4ADMOYIJNG

MarHuTHOe 1oJie IPOBO/IHUKA C
TOKOM. OmBIT JpcTea.
B3aumogeiicTBre MPOBOJHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaboparopHasi pabota
«/I3yueHre MarHUTHOTO TIOJIST
KaTYIIKA C TOKOM»

https://m.edsoo.rt/HGHXLNLRZ

[eiicTBME MarHUTHOTO TIOJIS HA
IPOBOJHUK C TOKOM. Cuiia
Awriepa. JlaboparopHasi pabota
«ccnenoBanue JeicTBUs
MOCTOSTHHOTO MarHuTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISE X4

[eticTBYe MarHUTHOTO TI0JIS HA
JBIDKYIIYHOCS 3aPSDKEHHYHO
vactuiyy. Cua Jlopenria. PaboTta
cusiel JIopeHLia

https://m.edsoo.ru/7ABZQGQC9

O/IeKTpOMarHUTHasi UHAYKLUS.

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/4DM0YIJN6

[ToTok BeKTOpa MarHUTHOM
nHAYKUUA. D/JC UHAYKLUK.
3aKOH 3/IeKTPOMarHUTHOM
nHaykuuu dapages

JlabopaTopHasi paboTa
«ccnenoBanue siBI€HUS
371eKTPOMarHATHOM UHAYKLIN»

https://m.edsoo.ru/XZS5MQCBU

VHAyKTUBHOCTS. fIB/1eHKe
camouHaykuuu. 3/C
CaMOMHAYKLUU. DHeprus
MarHUTHOTO MO/ KaTYLIKU C
TOKOM. DJIEKTPOMarHUTHOE T10/1e

https://m.edsoo.ru/EOTONSAEA

TexHuUecKre yCTpOMCTBa U UX
NpYMeHeHMe: TIOCTOSIHHbIe
MarHuTbl, 37IeKTPOMarHuThl,
3/1eKTPO/IBUraTe b, yCKOPUTEIU
3/1eMeHTapHbIX YaCTHLl,
VH/IYKL[MOHHAs 1eyb

https://m.edsoo.rt/UWNLFA9L6

10

O6o01arouMi YpoK
«MarsuTtHoe T11071€.
OeKTPOMarHUTHasi UHAYKLUS»

https://m.edsoo.ru/COBOSBGMC

11

KonTponbHast paboTa 1o Teme
«MarauTHoe TioJie.
OneKTpoMarHUTHAst UHAYKLUS»

https://m.edsoo.ru/8X637ELEU

12

CBobOo/iHBIE MEXaHUUECKHE
KoneGaHus. "'apMOHUUeCcKue
KosebaHus1. YpaBHeHHe
rapMOHUYeCKUX KosieOaHUH.
[IpeBpaluenuve sHeprun

https://m.edsoo0.ru/9Y6GYWEVP



https://m.edsoo.ru/9Y6GYWEVP
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/XZS5MQCBU

13

JlabopaTopHast paboTa
«HccnepoBanre 3aBUCMMOCTH
nepro/ia Majibix KoiebaHui
rpy3a Ha HUTHU OT JIJTAHBI HUTH U
MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KosnebaTenbHbIN KOHTYP.
CB0o0OO/HbIe 3/1IeKTPOMarHUTHbIE
Kosie0aHus B U/lealbHOM
KosiebaTesTbHOM KOHTYpe.
AHasorus Mmexay
MeXaHUUeCKUMU U
3/IEKTPOMAarHUTHBIMU
Kosie6aHUsAMHU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyna TomcoHa. 3akKoH
COXpaHEeHUsl SHePTUU B
U7leasibHOM Kojie0aTeslbHOM
KOHTYype

https://m.edsoo.ru/MHNWD2LHU

16

[IpepcraBrieHure 0 3aTyXaroLIUX
KosiebaHMsIX. BeIHY K IeHHbIe
MeXaHUJecKue KoyieOaHusl.
Pe3onanc. BeiHyX/ieHHbIe
3/IeKTPOMarHUTHBIE KOe0aHust

https://m.edsoo.rt/FMBDWPPG4

17

ITepemMeHHBIN TOK.
CuHycouJanbHbIA TepeMeHHbIN
TOK. MOILIHOCTB ITlepeMeHHOr 0
TOKa. AMIUIMTYJHOe U
JeCTBYIOLLlee 3HaUeHUe CUJIbI
TOKa U HarpsUKeHUs

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop. ITpousBojcTBo,

https://m.edsoo.ru/1ZWZUL8QK



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C

niepefiaua 1 rnorpebieHue
3/1IeKTPUYECKON SHEPrumn

19

YCTpOWCTBO ¥ NpakTUUYeCcKoe
NpUMeHeHUe 3/1eKTPUYEeCKOro
3BOHKA, T'eHepaTopa
MepeMeHHOr0 TOKa, JIMHUM
3/1eKTporepesau

https://m.eds00.ru/93Z12W4QQ

20

OKO0JIOrMYeCcKre PUCKU Npu
TIPOX3BO/CTBE 3JIEKTPOIHEPIUH.
Kynbrypa ncrnoss3oBanus
3JIEKTPO3HEPruy B
TOBCEeJHEBHOM >KM3HU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHryeckue BOJIHBI, YC/IOBUS
pacrnipoctpaHenus. Ilepuos.
CKOpOCTb pacrpoCTpaHeHus U
J/MHa BO/IHLL. [TonepeuHsle u
NIPOJ,0JIbHBIE BOJTHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpPOCTb 3BYKa.
I'poMKkoOCTh 3ByKa. BeicoTa TOHa.
Tem0Op 3ByKa

https://m.eds00.ru/Z827Q6V70

23

OneKTpoMarHUTHbIE BOJTHBI, UX
CBOlCTBa U CKOpoCTh. [1Ikana
3JIeKTPOMAarHUTHBIX BOJTH

https://m.edsoo.ru/SWB57C06X

24

[IpyHLMIIBI pafXOCBSI3U U
TesieBUZieHs. Pa3BuTure cpejCTB
cBsi3u. Pagvonokarys

https://m.edsoo.ru/2WQTSLGLV

25

KoHTpospHast pabota
«Konebanust ¥ BOJTHBI»

https://m.edsoo.rt/IHURON8OB



https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ

26

[TpsamonuHeliHOe
pacrnpocTpaHeHHe cBeTa B
oHOpoZHOM cpefie. ToueuHbI
WCTOYHUK CBeTa. JIyu cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHBI
oTpakeHus cseta. [IocTpoeHue
1300pa’kKeHUH B TIJIOCKOM
3epkase

https://m.edsoo.ru/IMBKQM?227

28

IIpenomienue cseta. [TonHoe
BHYTpeHHee OTpakeHue.
ITpesenbHbIN YroJ1 IOJHOTO
BHYTPEHHer0 OTPa’KeHUst

https://m.edsoo0.ru/V49RISTRN

29

JlaboparopHast pabota
«/3MepeHue 11oKasareJis
MIpeJIOMJ/IEHHS CTeK/Ta»

https://m.edsoo.ru/JO2EIM1DQ

30

JInnzel. [TocTpoeHue
n300pakeHuH B iMH3e. Dopmyia
TOHKOM JINH3bI. Y Be/THUeHue
JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaboparopHasi pabota
«HccnenoBanvie CBOMCTB
M300paykKeHUH B JIMH3aX»

https://m.edsoo.ru/Q1ZCMW980

32

Hucnepcus cBeta. C/10>KHbIN
cocTtaB Gesoro ceeTta. LiBer.
JlaboparopHasi pabota
«Habstopenure fucnepcun
CBeTa»

https://m.edsoo.rt/KOOWVKE11

33

WHTepdepeHLys cBeTa.

https://m.edsoo.ru/C8L.CRSEJI



https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
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https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW

Oudpaxius cBeta.
HOudpaxipoHHas peléTka

34

[Tonepe4yHOCTH CBETOBBIX BOJIH.
[Tonsipu3anus cBeta

https://m.edsoo.ru/Q2118XYOJ

35

OnTrueckuie MpUOOPHI U
YCTPOICTBA U yCJIOBUS UX
6e30macHOT0 MPUMeHEeHHUSI

https://m.eds00.ru/M5127JYGT

36

I'paHULbI TPUMEHUMOCTH
KJ/IaCCUUeCKOW MeXaHHKH.
[TocTynaTel crierjaabHOM
TEOPUU OTHOCUTETbHOCTH

https://m.edsoo.ru/P8GB9FJ5N

37

OTHOCUTETbHOCTh
O/IHOBPEMEHHOCTH. 3aMe/ljieHre
BpeMeHU U COKpalljeHue /JIUHbI

https://m.edsoo.ru/OVLMCN6B2

38

OHeprus U UMILYJIbC
peNATUBUCTCKOM YacTuLibl. CBA3b
Macchbl C SHepruen ¥ UMIYJ/IbCOM.
OHeprus Nokos

https://m.edsoo.ru/I90ZY4BUB

39

KontposnbHast paboTa «OnTHKa.
OcHOBBI CIeaIbHOU Teoprur
OTHOCHTE/IbHOCTH»

https://m.edsoo.ru/L.8689JPLI

40

®otoHbl. ®opmyiia [11aHKa.
OHepruis ¥ UMITyJIbC (POTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpbITHE U UCCIe[0BaHUe
¢dorosddekra. OnbiTh! A. T
CroneroBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHbl (hoTo3ddeKTa.
YpaBHeHHe DUHIITeWHa J/1s1

https://m.edsoo.ru/YLCK770G8



https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/Q2I18XYOJ

tdotorddekra. «KpacHas
rpanuLia» Gortosddekra

43

Hasnenue ceera. OnbiTel I1. H.
JlebemeBa. XviMuueckoe
JIeiCTBUe CBeTa

https://m.edsoo.rt/EGO6ZQ1SA

44

TexHUuecKre yCTPOWCTBa U
MpaKkTHUeCcKoe NpUMeHeHHe:
(hoTo31eMeHT, POTOAATUVIK,
conHeuHast 6aTapesi, CBETOAMO

https://m.edsoo.ru/UFQDRSL5M

45

PeltieHue 3aziau 1o Teme
«OneMeHTbl KBAHTOBOM OTITUKU»

https://m.edsoo.ru/ZE73A67B1

46

Mogens aToMa TomcoHa. OnBIThI
Pe3epdopga no paccesiHUIO O-
yactull. [TnanetapHas Mojie/nb
aroMa

https://m.edsoo.ru/FIC11POHN

47

IToctysnatel bopa

https://m.edsoo.ru/6X7GFHZ9X

48

W3nyyeHue U norioljeHye
(hOTOHOB MpH Mepexo/ie aToma ¢
OJJHOT'O YPOBHSI HEPryu Ha
Zipyroii. Buapl criekTpoB

https://m.edsoo.ru/NN8BHZYBE

49

BosHOBBIE CBOMCTBA YaCTHLI.
Bomnnsl fe bpoitns.
KopnycKynsspHO-BOTHOBOM
Ayami3m. CIIOHTaHHOe U
BBIHY K/IEHHOE U3/TyueHHue

https://m.edsoo.ru/J710TLECO

50

OTKpbITHE pajJMOaKTUBHOCTH.
OmnbiTel Pe3epdopaa no
oTipe/ie/IeHHI0 COCTaBa

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/EGO6ZQ1SA

PagnO0aKTUBHOT'O U3/Ty4YE€HUSA

51

CgoiictBa anba-, 6eta-, raMmma-
u3nyvyeHus. BiusHue
PaIM0aKTUBHOCTH Ha KUBbIe
OpraHu3MBbl

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpbITHe IPOTOHA ¥ HEUTPOHa.
W3otonsl. Anbda-pacnag,.
O/IeKTPOHHBINA U MTO3UTPOHHBIN
beta-pacnag. ['amma-usnyueHue

https://m.edsoo.ru/H2XTHOG3E

53

OHeprus CBsI3U HYKJIOHOB B sipe.
SlnepHble peakiuu. 1epHbIN
peakTop. [Ipobemsl,
MepPCIeKTUBBI, IKOTOTUYeCKHe
aCTIeKTHI sI/IePHOU SHepreTHKU

https://m.edsoo.ru/CFJYJSSIG

54

OneMeHTapHbIe YaCTHULIbI.
OTKpbITHE TO3UTPOHA. MeTo/ bl
HabJTFOIeHHs] ¥ perucTparuu
3/1eMeHTapHbIX YacTull. Kpyrbii
cton «PyH/jaMeHTa/lbHbIe
B3auMo/ieicTBUs. EqUHCTBO
(hr3ruecKoi KapTUHBI MUpa»

https://m.edsoo0.ru/SUC62U40A

55

JTanbl pa3BUTUSI aCTDOHOMUHU.
[Tpuknagnoe u
MHPOBO33peHUYeCKOe 3HaUeHue
acTpoHoOMUU. By 3BE30HOTO
Heba. Co3Be3us, sipKUe 3BE3/IbI,
TJIaHeThl, UX BUIUMOE
nBwkeHue. ColHeYHasi CUCTeMa

https://m.edsoo.ru/5PXS2I19VY

56

Conniie. ComHeuHas akTUBHOCTb.

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5

Wcrouynuk sHepruu CoJsHLa U
3BE3]

57

3BE3/1bl, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/bl
TJIaBHOM MOC/1e,0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe TIpe/iCTaB/IeHUs O
TIPOUCXOXKIAEHUU U 3BOJIIOLIUU
ConHila 1 3BE37,

https://m.edsoo.ru/GGD3W7470

58

Mneunsii [Tyt — Hama
l'anaktuka. ITonoxkeHue u

aBwkeHre CosHija B ['anaktuke.

Ianaktyky. YépHble AbIPHI B
f[pax rajJakTUK

https://m.edsoo.ru/L.2U4S1HU2

59

BcenenHas. Pa36eranue
rasakTuk. Teopus bosblioro

B3phbIBa. Pe/IMKTOBOE U3/lyueHue.

MertaranakTuka

https://m.edsoo.ru/9IWRLVWNN

60

HepeliieHHbIe TIPOO/IEMBI
aCTPOHOMMHU

https://m.edsoo.rw/LJHNL2MCF

61

KonTtponbHasi paboTa
«3D/1eMeHTbl aCTPOHOMUU U
acTpo(U3uKU»

https://m.edsoo.ru/TXTTCT488

62

O6o6mmaromuii ypok. Posib
(bM3UKU 1 aCTPOHOMUH B
SKOHOMUUYECKOH,
TEeXHOJIOTUUeCKOH, COI[haTbHOM
Y 3TUYeCcKoM cdepax
JleATe/IbHOCTH YesIoBeKa

https://m.edsoo.ru/WNJ5CRXYD



https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/GGD3W74Z0

63

O06o0aroruit ypok. Ponb u
MecTO (U3UKHU U aCTPOHOMUU B
COBPEMEHHOW Hay4YHOU KapTHHe
Mupa

https://m.edsoo.ru/2PFPB28UF

64

O6o6matomuii ypok. Posb
(u3nyeckoii Teopuu B
(bOpMUpOBaHUY TPe/ICTaBIeHUIN
0 GpU3UYeCKON KapTHUHE MUpa

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o6maromuii ypok. Mecto
¢bu3ryecKol KapTUHBI MHpPa B
00111eM psIly COBpEMEHHBIX
€CTeCTBeHHO-HayUHbIX
rpe/iCTaB/eHUM O TIPUPOJe

https://m.edsoo.rt/LKNUIKHZH

66

Pe3epBHbIi ypok. MaruuTtHoe
riosie. DJ1IeKTPOMarHuTHas
VHIYKLUS

https://m.edsoo.rt/EVMFIQTP6

67

Pe3epBHbIii ypok. ONTHKA.
OCHOBBI CrieraabHON TeopruHn
OTHOCHTEJIbHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pe3epHbiii ypok. KBaHTOBast
(r3MKa. D1eMeHThbl aCTPOHOMUU
1 acTpo(PU3UKU

https://m.edsoo.rt/RARQLVO2J]

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/EVMFIQTP6
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https://m.edsoo.ru/2PFPB28UF




ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI

10 KITACC

Kopg,
NnpoBepsieMoro
pe3y/bTaTa

ITpoBepsieMble IpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbI CpeJJHero 001ero 06pa3oBaHus

10.1

[eMoHCTpUpOBaTL Ha TIIpUMepax polb W MeCTO (U3UKU B
(opMHpOBaHUM COBpPEMEHHOM HayuHOM KapTWHbI MHpa, B pa3BUTUHU
COBPEMEHHOW TeXHUKU U TeXHOJIOTUM, B MPAaKTUUECKOU [1eATe/TbHOCTH

JIrofien

10.2

YuuThIBaTh TPaHULbl IPUMEHEHUS] U3YUYeHHBIX (U3UUeCKHUX MOJeseil:
MaTepvasibHasi TOUKa, MHepLMa/sbHas CHCTeMa OTCUéTa, abCOIFOTHO
TBEpZi0e TeJslo, H/eaabHbIl ra3; MOZe/u CTPOEeHHUs Ta30B, XUAKOCTeN U
TBEPJBIX Tes, TOYEUHBbIM 3/IeKTPUYECKUW 3apsii — TMpU pelleH’d

¢bu3uUeckux 3aziau

10.3

Pacrnio3HaBaTh ¢Gu3nueckue siBjieHUs (TPOLeCcChl) U OOBSICHATH MX Ha
OCHOBe 3aKOHOB MEXaHWKH, MOJIeKY/ISPHO-KWMHEeTHUYeCKONH Teopuu
CTpOeHHs BelllecTBa W  3JIKTPOAWHAMUKU: PaBHOMEPHOE U
PABHOYCKOpPEHHOEe TIPSIMOJIMHEWHOe ABW)XeHWe, CBOOOJHOe TafieHue
Tes, ABWKEHHE IO OKDY)XHOCTW, WHepLYs, B3aWMOJENCTBHE Ter;
mubdys3usi, OpOYHOBCKOe [BIWDKEHHE, CTPOEHHWE J>KUAKOCTeH U
TBEPABIX Tejl, W3MeHeHWe 00bEéMa Tel TIPU  HarpeBaHUU
(oxnakgeHuu), Tem0BOe paBHOBecHe, WCIapeHHe, KOHJeHCcalus,
I/IaB/IeHWe, KPUCTa/yIM3alys, KUIIeHWe, BJIAXXHOCTb BO3/yXa,
TOBBILIIeHYe [iaB/IeHus ra3a [IpU ero HarpeBaHuu B 3aKpPLITOM COCYyZe,
CBSI3b MEXJYy I[apaMeTpaMd COCTOSIHUSL rasa B H30IIpOoLieccax;

371eKTpU3aliys TeJl, B3auMo/lelCTBHe 3apsi/ioB

10.4

OnuceiBaTh MeXaHMUeCKOe [JBIDKEHHWe, WCIoNb3ysd (u3nuecKue
Be/IMUMHBI: KOOpAWHATA, MyThb, MepeMellleHrne, CKOPOCThb, YCKOpeHUe,
Macca Tejla, CWla, UWMIyJbC Teja, KUHETUUecKas SHeprus,
TOTeHL[Ma/IbHAs JHEepPrus, MexaHuueckas paboTa, MexaHWYecKas
MOILHOCTb; TIPY OMMCAHUU MPaBUILHO TPAaKTOBaTh (PM3UUECKHN CMBIC/T
UCIIO/Ib3yeMbIX BeJMUMH, WX 0003HaueHUs W eJVHULb, HaXOAWUThH
¢dbopMyiibl, CBSI3bIBalOLIME JaHHYIO (U3NUYECKYI0 BEJIMUMHY C APYTUMHU

Be/IMYMHaMHU

10.5

OmnuceiBaTh HN3yUueHHble TeIlJIOBbIE CBOIWCTBA Tel W TeIUIOBLIE




SIBJIEHUsI, UCTOJ/Ib3ys (u3uUeckrue BeJMUUHBI: JaBAeHWe rasa,
TeMIeparypa, CpeAHssi KUHeTUYecKass dSHepPrus XaoTHYeCKOro
JOBIDKEHUsT MOJIeKyJ, Cpe/iHeKBa/lpaTUUHasi CKOPOCTb MOJIEKY,
KO/IMUECTBO  TeIVIOThI, BHYTPEeHHsss JHeprus, pabora rasa,
KO3(pbULIMeHT T0/e3HOro JelCTBUSI TeryIOBOTO JBUTATesis; TIpU
OTMMUCAHUU TpaBUIBHO TPaKTOBaTh busznueckuit CMBIC/T
WCTIO/Tb3yeMbIX BeJIMYMH, WX 00O03HAUEHUS W eJWHULIbI, HaXOAWUTb
dbopMybl, CBSI3bIBaIOLME JaHHYI0 (DU3NUECKYIO BeJIMUMHY C APYTUMU

Be/IMUMHaAM

10.6

OnuceiBaTh W3yuyeHHble 37€KTPUUYECKHMe CBOMCTBa BelecTBa U
j/IeKTpUYeckre  siBlieHust  (TIpoliecchl), UCIONB3ys  (u3nYecKue
Be/TUYMHBI: 3/1IeKTPUYECKU  3apsf, 3/IeKTpuyeckoe  TIOJie,
HamNpsUKEHHOCTb  TI0JIs, TIOTEeHLMasa, pa3sHOCTb TOTeHLWaloB; TpHU
OTMCAHWUY NPaBU/IbHO TPAKTOBaTh (PU3UUECKUI CMBIC/ HUCIIO/Ib3yeMbIX
Be/IMUMH, WX 0003HaueHUs] W eJUHMLIbI; YKa3biBaTh (OPMYIIbI,
CBSI3bIBAIOLL[ME  [JIJaHHYH0  (U3MUECKYyH0 BeJMUYMHY C JIpyTUMHU

Be/IMYrHaMHU

10.7

aHa/M3UpOBaTh (U3MUeCKHe TIpOLecChbl U SBJIEHHUS, HCII0JIb3Ys
¢u3nUecKre 3aKOHbI U TIPUHLUIBL: 3aKOH BCEMUPHOTO TSrotenus, I, 11
u III 3akoHbl HbIOTOHA, 3aKOH COXpaHEeHUs MeXaHWUeCKOW SHepruu,
3aKOH COXpaHeHUs1 UMITYyJbCa, IIPUHLMIT Cyeprio3UL{Uu CUJI, TIPUHLUII
pPaBHOIpAaBUSl HWHEPLMA/JbHBIX CUCTeM OTCY€Ta; MOJIEKYJISIpPHO-
KMHETUYeCKyH TeOpHI0 CTPOEeHUs BellleCTBa, ra30Bble 3aKOHbI, CBS3b
CpefjHeu KUHEeTUYeCKOM 3SHEepruu TeIIOBOIO [BW)KEHUS MOJIEKYJ C
abco/moTHON TeMmrepaTypol, IepBblii 3aKOH TepMOJAWHAMUKH; 3aKOH
COXpaHeHusl 3/IeKTPUYEeCKOIro 3apsfa, 3akoH KysioHa; Ipu 3TOM
pas3/iuyarh CI0BeCHYX (POPMY/IMPOBKY 3aKOHa, ero mareMaTHuecKoe

BbIDa>K€HHUE U YCIIOBUA (FpaHI/IL[bI, OGJ’IEICTH) IMPpUMEHUMOCTH

10.8

OOBSICHSITH OCHOBHBIE TIPUHLIWIIBI JEMCTBUS MallWH, TNPUOOpPOB |
TEXHUUECKUX YCTPOMCTB; pas3iuyaTh yCAOBUS HX 6Oe3omacHoro

HCII0/Ib30BAHNA B HOBCE,E[HEBHOI\;I JKWU3HHU

10.9

BBINOMHATE 5KCMIEpUMEHTHI 110 UCC/IeJ0BaHUI0 (PU3UUECKUX SIBJIEHUN U
TIPOL[eCCOB C WCI0J/Ib30BAaHWEM MPSIMbIX U KOCBEHHBIX U3MepPeHuH; pu
5ToM (opmMynvMpoBaTh TpobsieMy (3afauy) U TUIOTe3y y4ueGHOTO
9KCIlepUMeHTa,  cobupaTth  YCTaHOBKY W3  TIPe/JI0KeHHOro

000py/I0BaHusI, IPOBOIUTH OMBIT U (HOPMYJTUPOBATH BHIBOZBI

10.10

OcylecTBiATh TpsiMble M KOCBeHHble U3MepeHus (DU3NUeCcKUx

Be€/IMYWH; TIpKU 3TOM BBI6I/IpaTb ONTHUMAa/IbHBIM CII0C00 N3MEPDEHHSA U




HCII0J/Ib30BaTh M3BECTHbIE MEeTOAbl OLI€HKHU HOFpEU.IHOCTGﬁ I/IBMEPEHI/Iﬁ

10.11

WccnenoBaTh 3aBUCUMOCTA MeXAy (PU3NUECKUMU BeJIMUMHAMU C
WCIIO/Ib30BaHWEM TIPSIMBIX HW3MepeHUW; TpPU 3TOM KOHCTPYWPOBATh
YCTaHOBKY, (UKCHPOBaTh pe3y/bTaThl TOAYUYeHHONW 3aBUCHMOCTU
GbU3MUeCKUX BEeJTMUMH B BHe Tab/UI] U TpadHKOB, /1efaTh BBIBOLI T10

pe3yJibTaTaM HCC/ieJOBaHUs

10.12

CobmoaTh mpaBwia 0e30macHOTO  TpyJa TMpPH  [POBeJeHUU
WCC/IeJOBaHUM B paMKax yueOHOro JKCTepUMeHTa, yueOHO-
WCC/IeJOBaTe/IbCKOM U TIPOEKTHOU /IesiTe/TIbHOCTH C MCIOJIb30BaHUEM

W3MepUTE/IbHBIX YCTPOUCTB M JTabopaTOPHOTO 000PYZ0BaHUs

10.13

PeliaTh pacuéTHble 3a/jauM C SIBHO 3aJaHHOM (pM3UUeCKOW MOJesblo,
WCTOJb3ysl (U3MUeckre 3aKOHbI W TPUHIUIBI; HAa OCHOBE aHaau3a
yC/IOBUSL  3a/lauyd  BbIOMpaTh  (PU3NUECKYIO MOJe/b,  BbIAE/STh
dusnueckre BeTMUUHBI U (POPMYJIbI, HEOOXOAMMbIE /IS €€ pelleHus,
TIPOBO/IUTh PACUETHI U OIIeHHWBATh PeabHOCTh MOJyUYeHHOTO 3HaueHust

(hr3MUeCcKoi BeJTMUUHbI

10.14

Pemnate  kKauecTBeHHble  3a/jauM: BBICTPauBaTb  JIOTUYECKHU
HENIPOTUBOPEUYMBYIO LIETIOUKY PacCy’K[JeHWM C OMOpOil Ha U3yueHHble

3dKOHBI, 3dKOHOMEDHOCTH U d)HBI/I‘—IeCKI/Ie sSABJ/1eHUA

10.15

Wcronp30BaTh MpU  pellleHUM  yueOHBIX 3aZjauy  COBpEMeHHbIe
VH(OpMalLMOHHblE TEXHOJIOTUMA [Ji T0MCKa, CTPYKTypHPOBaHUs,
WHTEepIIPeTallii U TIpeZCTaB/eHuss y4eOHOM W Hay4HO-TIOMYJ/ISIPHOM
UH(pOpMaLMy, MOIYyYeHHOW W3 pa3/lMUHbIX MCTOUYHUKOB; KPUTUYECKU

aHa/NM3UpOBaTh M0JyYaeMyro HH(OpMaLHio

10.16

[TpuBOAUTE TIpUMEpPBI BKJ/IaZla POCCHUMCKUX U 3apyOeXKHBIX yUéHbIX-
¢U3MKOB B pa3BUTHe HayKH, OOBsICHEHHe TPOLIeCCOB OKPY’Karolllero

MHPa, B PA3BUTHE TEXHHUKU U TeXHOJIOTUM

10.17

Vcnonb3oBaTh TeopeTMYeCKHWe 3HaHUS MO (PM3MKe B IOBCEJHEBHOU
YKU3HU 7151 obecrieueHust 6e30MacHOCTH TIpU oOpailjeHnu ¢ pubopamu
U TeXHUYeCKUMU YCTPOMCTBaMH, [J/sI COXpPaHEHWs 3[0pOBbsi U

CO6J'IIO,£L€HI/IH HOPM 3KO0JIOTH4YeCKOI'0O rnoBeJeHus B OKPY)KBIOLHEﬁ cpege

10.18

PaboraTh B TpyIIe C BBITOJHEHUEM Pa3/IMUYHBIX COIMA/IBLHBIX POJIEH,
MJIaHMpPOBaTh  pabOTy  TPYIIbl, palMOHAJBHO  pacTpeensTh
00s13aHHOCTU U TIJIAHUPOBAThb [IeSITeJIbHOCTh B HeCTaHZAPTHBIX
CUTyalUsiX, aJleKBaTHO OLIeHMWBaTh BKJIAJ| KaXJOT0 K3 YUaCTHHUKOB

TPYMIIbI B pellieHre pacCMaTpuUBaeMoi Ipo0bJieMsl




11 K/TACC

Kopg,
MpoBepsieMoro
pe3yjbTaTra

ITpoBepsieMble IpeAMeTHbIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeJJHero 001ero 06pa3oBaHus

11.1

[eMoHCTpUpOBaTL Ha IIpuMepax polb W MeCTO (U3UKU B
(opMHpOBaHUM COBPEMEHHOM HAayuHOM KapTWHbI MHpa, B pa3BUTUHU
COBPEMEHHOW TeXHUKHU U TeXHOJIOTUM, B MPAKTUUECKOU [1eATe/TbHOCTH

HMAEﬁ, 0e/JIOCTHOCTh U e JMHCTBO (1)I/IBI/I‘-IECKOI‘/JI KapTHUHBI MHUPa

11.2

YuuThIBaTh rpaHUILIBI TIPUMEHEHUA M3YUYE€HHBIX Cl)I/IBI/IHECKI/IX MO,E[EJIEI\;II
TOUEYHBIN QHEKTDI/I‘JECKI/Iﬁ 3apdn, daepHad MOJe/ib aTOMd, HYK/JIOHHAsA

MOJeJ/Ib aTOMHOI'O d/ipa IpyU pelieHrnn Q)HBH‘JQCKI/IX 3aa4d

11.3

Pacrnio3HaBaTh (u3nueckue siBjieHUs (TIPOIECChI) U OOBSCHATh UX Ha
OCHOBEe  3aKOHOB  3J/IeKTPOAVMHAMUKU UM  KBAHTOBOW  (PM3UKMU:
3/IeKTpUYecKasi TPOBOJUMOCTb, TeIJIOBOe, CBETOBOE, XWMHYeCKOoe,
MarHUTHOe  JIeWCTBUS ~ TOKa, B3aUMO/IeHiCTBHE MarH1TOB,
3/IeKTPOMarHuTHasi WHAYKLHWSA, [JelCTBUe MarHUTHOTO TIO/isg Ha
TIPOBOJTHUK C TOKOM U [JBIDKYIIMNACS 3apsif, 3JIeKTPOMarHUTHbIE
KosiebaHHsI M BOJIHBI, TIPSMOJIMHEMHOEe pacrpoCcTpaHeHWe CBeTa,
OTpa)keHWe,  TpejoM/ieHWe,  UHTepepeHLUs, Audpakius U
rosisipyu3aliysi CBeTa, JAUCIepcyst cBeTa, (HhOTO3/eKTpUUecKUl 3ddexT
(dporoaddexT), cBeTOBOE MaB/ieHHe, BO3HUKHOBEHHE JIMHEHYATOTO
CrieKTpa aToMa  BOJIOpOJla, eCTeCTBeHHass U HMCKYCCTBeHHasi

PaArOaKTUBHOCTb

11.4

OnuceiBaTh  M3y4yeHHble CBOWCTBA  BeljecTBa (9/€KTPUUECKHE,
MarHuTHble, ONTUYeCKUe, 3/IeKTPUUeCKYH MPOBOAUMOCTb Pa3/IMUHBIX
cpef) W 3/eKTPOMarHWTHble $SIBJIeHUS]  (TIPOLIeCChI), MCHO/b3Ys
¢u3uyeckre BeUUYMHBL:  3JIEKTPUYECKUM  3apsii, Cwia TOKa,
JIeKTpUYeCKoe  HalpsbkeHWe,  3JIeKTPUYeCcKoe  COIPOTUB/IEHUe,
pa3HOCTh ToTeHIMaoB, J/IC, paboTa TOKa, WHAYKI[US MarHUTHOTO
nosisi, cuna Awmmepa, cwia JlopeHua, WHAYKTUBHOCTb KaTYLLUKH,
SHeprusi 3JIeKTPUYeCKOr0 W MarHUTHOIO II0JIed, TNepuof U 4acToTa
KosiebaHMi B KosiebaTenlbHOM KOHTYPe, 3apsifi U Cuja TOKa B Tpoliecce
rapMOHHUYEeCKUX 3/1eKTPOMAarHUTHBIX KoJiebaHWH, (okycHoe
pacCcTosiHue W ONTHYecKass CWIa JIMH3bI;, IIPU ONUCAHUM IPaBUIBHO
TPakTOBaTb (PU3MYECKMM CMBIC MCIO/Ab3yeMbIX BeIUUWH, MX
o003HaueHWsT W eJUHULBI; YKa3blBaTh (HOPMYJIbI, CBSI3bIBAIOLI[HE

JJAaHHYIO (PU3MUECKYI0 BeJIMUUHY C PYTUMU BeJIMYMHAMU




11.5

OnuceiBaTh U3yUyeHHble KBAHTOBbIE SIBJIEHUSI U MPOLIECCHI, UCTIOJIb3YS
¢dur3nueckue BeTWUUHBL: CKOPOCTh 3/1€KTPOMArHUTHBIX BOJIH, [JJIMHA
BO/HbI M YacTOTa CBeTa, SHEPrus WU HMIyJbC (POTOHA, MEPUO[,
noslypacrazia, SHeprusi CBSI3M AaTOMHBIX si/ilep; IpU OINUCaHUU
MPaBU/IbLHO TPAKTOBAaTh (PM3NUECKUUN CMBIC/ MCIO0J/Ib3yeMbIX BEJIMUMH,
uX 0003HaUeHUS W eJVHULIbI; YKa3biBaTh (POPMYJIbI, CBSI3bIBAIOLIHE
JaHHYI0 (U3UUEeCKYI0 BeJTMUUHY C APYTMMU BeJIMUMHAMU, BBIUUCISTh

3HayeHue (hU3nUeCKOur BeTUUMHbI

11.6

Ananu3vpoBath (M3UYecKre TpOLleCcCbl W sB/IEHUS, UCIIOJIb3Ysl
¢dusuyeckre 3aKOHBI UM NpUHLMNBL  3aKOH OMa,  3aKOHbI
10C/IeZloBaTe/IbHOIO M Mapajie/lbHOT0 COeMHEHHsI TPOBOJHUKOB,
3aKoH [)xoynst — JleHLja, 3aKOH 3/71eKTPOMarHWTHOM WMHAYKLMH, 3aKOH
NIPSIMOJIMHEMHOT0 pacrpoCTPaHeHUsT CBeTa, 3aKOHbI OTPa)KeHUsl CBeTa,
3aKOHBl  IIpeJIOMJIEHUSI  CBeTa, ypaBHeHHWe  OWHINTeNMHa  JJIs
dboToapdekra, 3aKOH COXpaHeHUs] SHeprud, 3aKOH COXpaHeHUs
VMITy/1bCa, 3aKOH COXPaHeHWs 3/1eKTPUYecKOro 3apsifia, 3aKOH
COXpaHeHusi MaccoBOIO  yuCia, IMocTynatel  bopa,  3akoH
paZiM0aKTUBHOIO  pacnaja; IMpu 3TOM pasiuyaTh CJAOBECHYIO
(hopMy/IMPOBKY 3aKOHa, ero MareMaTHyeckoe BbIpa)keHHe U yCJIOBUS

(rpaHuLibl, 06/1aCTH) TPUMEHUMOCTHU

11.7

OHPEAEIIHTL HallpaBJ/IEHWE€ BEKTOPd HWHAYKLWKW MAIHUTHOI'O T110J14

MPOBOJHUKA C TOKOM, CU/Ibl AMIiepa 1 Cuiibl JIopeHija

11.8

CTpouTb ¥ ONMCHIBAaTb W300pa)keHHe, CO3/laBaeMOE  TJIOCKUM

3epKajioM, TOHKOU JIMH30U

11.9

BBINOMHATE 5KCMIepUMEHTHI 110 UCC/IeJ0BaHUIO (PU3UUECKUX SIBJIEHUN U
TIPOLIECCOB C MCIO/Ib30BaHKEM TPSMbIX U KOCBEHHBIX M3MepPeHuit; 1pu
3ToM (opmMynvMpoBaTh TpobsieMy (3afauy) U TUIOTe3y Yy4ueGHOTOo
JKCIlepUMeHTa,  cobupaTth  YCTaHOBKY W3  TIPe/JI0KeHHOro

000py/I0BaHUsI, TIPOBOIUTH OMBIT U (HOPMYJTUPOBATH BHIBOZBI

11.10

OcyliecTBiATh TpsiMble ¥ KOCBEHHble M3MepeHUs] (PU3NUeCcKUX
BE/IMUMH; TIPU 3TOM BbIOMpPATh ONMTHUMAJBHBIA CIIOCOO W3MEpeHUs U

HCII0J/Ib30BATh M3BE€CTHbIE MEeTO/ibl OLIEHKK1 HOFPEHJHOCTEﬁ I/IBMEPEHI/Iﬁ

11.11

VccnenoBaTh 3aBUCUMOCTH (DHM3UUYECKUX BEJTMUMH C MCII0JIb30BaHUEM
MPSIMBbIX ~ U3MepeHuld; Tpd 3ITOM KOHCTPYMpPOBaTh  YCTaHOBKY,
(dbuKcupoBaTh pe3y/bTaThl TOJy4eHHOM 3aBUCUMOCTH (PU3NUECKHUX
Be/IMUMH B BUZe Tabmui] U rpadyKoB, ZiesiaTh BBIBOABI 110 pe3y/bTaTaM

Hccien0BaHMA

11.12

CobsogaTe mpaBusa 0Oe3oracHOro TpyjAa TIpU  TIPOBeJIeHUH




uccneoBaHUM B paMKax y4yeOHOTO 3KcrepuMeHTa, yueOHO-
MCC/IeloBaTeIbCKOM M TIPOEKTHOMN AeSTeTbHOCTH C MCII0/Ib30BaHUEM

M3MepUTe/IbHBIX YCTPONCTB U labopaTopHOTO 000py10BaHuUs

11.13

Pemiate pacuéTHble 3a/laud C SIBHO 3a/laHHOM (PU3MUeCKOW MO/ieblo,
UCMOMb3ysl (PU3NUecKue 3aKOHbl M TPUHLIMIIBL; Ha OCHOBe aHaiu3a
yCIOBUSI  3aJaud  BbIOMpaTh (PU3MYECKYIH0 MOJesb, BbIJEJSATh
¢usrueckre BeMWUMHBI U (HOPMYIIbI, HeOOXOJUMbIe [/l eé perleHus,
NIPOBOJUTH PACUYéThl U OLIeHMBaTh peajbHOCTh MOJyUYeHHOIO 3HayeHHs!

bur3MUecKoil BeIMUMHbI

11.14

Pematsb KdaueCTBeHHbIe 3aJiauun: BBEICTPAKWBATDH JIOTU4YeCKHU
HEMpPOTHBOPEUMBYHO LIETIOUKY paCCY}KAEHI/Iﬁ C OHOpOﬁ Ha M3y4Y€HHLIE

3dKOHbI, 3dKOHOMEPHOCTHU U CbI/ISI/I‘—IECKI/Ie SABJ/1€eHUsA

11.15

Wcnonb3oBaTh TIpYM  pellleHWd yueOHBbIX 3aJjau  COBpeMeHHbIe
MH(POPMAaLIMOHHbIE TEeXHOJIOTUM [i/I1 TIOMCKA, CTPYKTYPHUPOBaHUS,
WHTeprpeTallid U TIpeZCTaB/eHus yueOHOW W Hay4YHO-TIOMYJ/ISIPHOU
yvH(pOpMaLy, TMOJyUeHHOU M3 pas/MUHbIX MCTOUYHHUKOB; KPUTUUECKU

aHa/IM3MPOBaTh M0J/IyyaeMyto MH(POPMaL1IO

11.16

OOBSICHATh TPUHLIMITBI AEWCTBUS MalllWH, NMPUOOPOB M TeXHUUECKUX
YCTPOMCTB; pa3/iuuaTh YC/IOBUsS MX 0€307MacHOTO HCIOJ/Ib30BAHUSI B

TIOBCEeTHEBHOM JKU3HU

11.17

[MpyvBOAWTE TIpHMMepBI BK/IaZia POCCHUUCKUX U 3apyOeXKHbIX YUEHBIX-
(¢U3MKOB B pa3BUTHE HAyKW, B 0OBSICHEHME TIPOL[ECCOB OKPY’KaIOL[Ero

MHDP4, B Pa3BUTHE TEXHHUKU U TeXHOJIOTHM

11.18

Wcronp30BaTh TeOpeTHYecKHe 3HAHUS M0 (U3MKe B TIOBCEIHEBHOM
YKU3HU 717151 oOecrieueHust 6€30MacHOCTH TIpY oOpaileH|H ¢ MpubopamMu
YU TeXHUUECKMMH YCTPOMCTBaMM, [jIi COXPAHEHUs 37I0pPOBbs WU

Co0JTI0IeHNst HOPM KOJIOTHUYECKOTO TTOBe/IEHUS B OKPY)KAIOIIel cpejie

11.19

PabotaTk B TpyIe C BBIMOJHEHHWEM pa3/WYHBIX COLMAIBHBIX DOJIeH,
IUIaHUpPOBaTh ~ pabOTy  TPYIMbI,  paliOHAJbHO  Pacrpe/eNsTh
00s13aHHOCTH Y TUIAHWPOBAaTh [IeSITeIbHOCTh B HECTaH/apTHBIX
CUTyalUsiX, aJeKBaTHO OLIeHMBaTh BKJQJ KaXJOro M3 YyYaCTHUKOB

TPYIITHI B pellieHre pacCMaTprUBaeMoi 1po0ieMbl




ITPOBEPSAEMBIE 3J/IEMEHTBI COAEP KAHUA

10 KJTACC

Kopg
pasjei
a

Kop nnpoepsiemoro
3/IeMeHTa

HPOBEPHEMLIE 3JIEMEHTDBI COAEPKAHUA

OU3NKA 1 METO/IbI HAYUYHOI'O IIO3HAHUA

1.1

®du3uka — Hayka O T1ipupofe. HayuHble
MeTO/Ibl TI03HaHWs OKpYy»Karouero mupa. Posb
JKCIIep¥MeHTa U Teopud B [IpoLecce

TI03HaHUS TIPUPO/IbI. DKCIIEPUMEHT B (pr3UKe

1.2

MopenvpoBaHue (QU3NUeCKUX SBJAEHUM U
nporjeccoB. HayuHble rumnoressl. Pusnueckue
3aKOHbl U Teopuu. ['paHULIbI TPUMEHUMOCTU
bur3nueckrx 3aKOHOB. [MpunHLMN
cooTBeTcTBUsi. Posib M MecTo (U3MKU B
(hopMUpOBaHMM  COBpPEMEHHOM  Hay4HOMU
KapTUHBI MUPa, B MPaKTUYeCKON

JesITe/IbHOCTU JTFOZIeH

MEXAHUWKA

2.1

KNMHEMATHKA

2.1.1

Mexannueckoe nBkKeHHe. OTHOCUTE/IBHOCTh
MeXaHWUeCcKoro ABmwkeHus. CrucTeMa OTCUéTa.

Tpaexkropus

2.1.2

[TepemelijeHre, CKOPOCThb (CpefHsisi CKOPOCTb,
MCHOBEHHasi  CKOpPOCTb) U YCKOpeHHe
MaTepuaabHOW TOUKW, MX TMPOEKLMU Ha OCH
CUCTEMBI KOOD/IMHAT. Crno>xeHue

nepeMeLLeHUN U CI0XKeHHe CKOpPOoCTel

2.1.3

PaBHOMepHOe U PaBHOYCKOpeHHOe
NIpSIMOJIMHEHOoe JBYDKEHHeE. I'padpukmu
3aBUCUMOCTHU KOOp/IMHAT, CKOpOCTH,

YCKOPEeHWUs, yTU v riepeMenieHust




MaTepHaHLHOﬁ TOYKHU OT BDEMEHU

2.1.4

CBobogHOe TiazieHne. Y cKkopeHre cBOOOJHOTO

naZieHust

2.1.5

KpuBonvHeriHoe [BrkeHue. PaBHOMepHOe
[BIDKEHWe  MaTepuasbHOM  TOUKM  TIO
OKDY’>KHOCTH. YT/IOBasi CKOPOCTb, JMHeNHas
CKOPOCTb. [Tepuop, u 4acTroTa.

LleHTpOCTpEeMUTeTEHOE YCKOpeHHe

2.1.6

TexHuueckue yCTpOUCTBaA: CIUIOMETP,
[BI)KEHHE CHapsiioB, LieMHble W peMeHHbIe

nepeaauun

2.1.7

[IpakTrueckue paboThL. N3mepenne
MI'HOBEHHOU CKOPOCTH. Wccneposanue
COOTHOIIIEHUS] MeXX/y TIyTsIMH, TPOUIeHHbIMU
TeJIOM 3a  TOC/e[oBaTe/lbHble  paBHbIE
MPOME)XYTKU BpeMEeHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUU C HauaJbHOM CKOpPOCThIO, PaBHOU
Hy/m0. V3yueHre [BIKeHUS LIapHUKa B BA3KOU
JKUOKOCTU.  V3ydyeHWe  [BUJ)KeHUs  TeJla,

OpOIIIEHHOTO TOPU30HTA/ILHO

2.2

OVNHAMUKA

2.2.1

[TpyHLMD OTHOCUTE/IbHOCTU Ianunes.
[TepBbiii 3akoH HbloTOHa. HepiuanbHbIe

CUCTEMBI OTCUETA

2.2.2

Macca Ttena. Cua. IlpuHuun cyrnepnosuuuu

CHJI

2.2.3

Bropoii 3akoH HbloToHa /i MaTepuaIbHOM
TOUKA B WHEpIUAJbHOW CUCTeMe OTCUETa
(UCO). Tperuir 3akoH HerloToHa [js

MaTepHa/IbHBIX TOUEK

2.2.4

3aKOH BCeMUPHOro TAroteHus. Cusa TsKecTu.

ITepBasi KocMHUecKasi CKOpoCTb. Bec Tesia

2.2.5

Cuna yripyroctu. 3akoH I'yka

2.2.6

Cuna Ttpenusi. Cyxoe TpeHue. Cuia TpeHUs

CKOJIb>XKeHHA n CHJla TpeHusd ITOKOA1.




Kosdduiment tpenus. Cusia conpoTUB/IEHUS

IIpH ABW>XEHHWHU TeJld B )KUAKOCTH HUJIA Ir'a3e

2.2.7

HOCTynaTEIILHOE W BpalllaTe/IbHOE [ABH)XEHHE

abCoJII0THO TBép,Z[Ol"O TeJla

2.2.8

MOMEHT CWJIbl OTHOCHUTE/IbBHO OCH BpaLLleHUs.
[lneyo cunbl. YC/IOBUS paBHOBECHS TBEPOTO
Tesia B MCO

2.2.9

TexHuueckue YCTPOﬁCTBal MMOAIIMUITHUKH,

ABVKeHHE MCKYCCTBEHHBIX CITYTHHKOB

2.2.10

[MpakTryeckue paboThl. V3yueHue ABVKEHUS
Opycka 10 HakK/JIOHHOW TUIOCKOCTH TIOZ
JIeMICTBUEM HecKONbKux cui. VccnenoBaHue
3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX
B JedopMupyeMoil TMpyXUHE U Pe3MHOBOM
obpa3lie, OT BeJIMUMHBI WX JedopMalvu.
VccnenoBanue ycioBrY paBHOBeCHsI TBEPZAOIO

Tesa, UMeIOIIero 0Ch BpalljeHust

2.3

3AKOHbI COXPAHEHNSA B MEXAHUNKE

2.3.1

Vimnynbc MaTepranbHOM TOUKH, CUCTEMBI
MaTepuanbHbIX TOYeK. VIMIy/nbC cunbl U

HW3MEHEHHEe UMITYJ/IbCa TeJjld

2.3.2

3akoH coxpaHeHus wumnyiasca B HNCO.

PeakTuBHOE ABH)XeHHe

2.3.3

Pabora cuibl

2.3.4

MOLLHOCTB CUJIBI

2.3.5

Kunetnueckast SHeprusa MaTepHaﬂLHOﬁ TOUKH.

Teopema 0 KHHETHYECKOW SHEPrUr

2.3.6

[loreHimanbHasg 3Heprus. IloTeHuManbHas
SHeprus YIIPyTO nehopMUpOBaHHOM
npyxuHbl. [loTeHuuanbHast >SHeprus Tena

BO/IM3U MMOBEPXHOCTHU 3emnu

2.3.7

HOTEHL[I/IaJ'H:HbIe M HeloTeHLHa/IbHbIe CUJIBIL.
CBs3b pa6OTbI HeIloTeHIJHMa/IbHbIX CHJI C

H3MeHeHHneM MeXaHUUeCKOM SHEepPruu




CHUCTeMBbI TeJI. 3aKoH COXpPaHEHUA

MeXaHHUUeCKOl 3Hepruu

2.3.8 Yripyrue v Heynpyrue CTOJIKHOBEHUS
539 TexHWUeCcKre yCTPOMCTBA: [ABWKEHHE pDaker,
o BOZIOMET, KoTlep, NPY>KUHHbIMA TUCTO/IET
[MpakTtyeckue paboTel. M3ydyeHue CBs3U
53.10 CKOpOCTeM Te/Jl TIIpU HEeYyNnpyrom  ygjape.

UccnenoBanne cBs3u  paboTel  CUABI  C

M3MeHeHHeM MeXaHUueCKom SHepruvu TteJjia

MOJIEKYJIAPHASA ®U3NKA 1 TEPMOJNHAMUKA

3.1

OCHOBEI MOJIEKYJIIPHO-KUHETUUECKOM TEOPUU

3.1.1

OCHOBHBIE TI0JIOXKEHHUST MOJIEKY/ISIPHO-
KUHeTHYeCKon TeOpHH. BpoyHoBcKoe
nBkenue. [Tuddysus. Xapakrep ABWKeHUs U

BBBI/IMO'Z[QI\/JICTBI/IH HdCTHUL] BelleCTBa

3.1.2

Mopend CTpoeHusi Tra3oB, >KUAKOCTEN U
TBED/IBIX Te/T ¥ 00bsICHEHWE CBOMCTB BeIlleCTBa

Ha OCHOBe 3TUX Mojie/iei

3.1.3

Macca MOJIEKY/JI. KomuuectBo BelleCTBd.

[TocTosiHHasi ABorazpo

3.1.4

TernmoBoe paBHOBecwe. Temmepatrypa u eé

usmepente. [1Ikana temmneparyp Llenbcus

3.1.5

Mogens  ugeanbHoro rasa.  OcHOBHoOe
ypaBHeHue MOJIEKYISIPHO-KUHETUYEeCKOU

TeOpHH Haea/IbHOI'O ra3a

3.1.6

AbGcosroTHasi Temriepatypa Kak Mepa CpefHei
KWHETUUeCKOW SHepruv TeryIOBOTO ABKEHUS

vacruy| rasa. llIkana remrnepartyp KenbBuHa

3.1.7

YpaBHenne Kiamnelipona — MeHgeneeBa.

3akoH [lanbTOHa

3.1.8

['a30BbIe 3aKOHBI. I/I30HpOL[6CCBI B HJea/IbHOM
ra3e C IIOCTOAHHBIM KOJ/IMYeCTBOM BelleCTBd:

M30TepMa, U30X0pa, u3obapa

3.1.9

TexHuueckre  yCTpOWCTBA: TepMOMETD,




bapomeTp

3.1.10

[MpakTtryeckue paboTbl. lM3MepeHHe MacChI
BO3/lyXa B KJIaCCHOU KOoMHare. VccnenoBanue
3aBUCUMOCTH MeXy IapameTpaMy COCTOSTHUSA

pa3pekeHHOTo rasa

3.2

OCHOBbI TEPMOJVNHAMUKHA

3.2.1

TepmoanHamuueckass cucrema. BHyTpeHHsAs
5Heprusi TepMOAWHAMUYECKOM CHUCTeMbl U

Croco0bI eé U3MeHeHUSs

3.2.2

KosyecTBo TersioTel U pabota. BHyTpeHHsIsI

SHeprusd ogHOdTOMHOI'O N ed/IbHOI'O I'd3d

3.2.3

Bugel Terionepesauu: TeNIONPOBOJHOCT,
KOHBEKL[Usl, U3nyueHue. TerioéMKoCTb Tesa.
YpenbHass TeIJIOEMKOCTb BeljecTBa. Pacuér

KOJIM4YeCTBa TeIJIOTHI IIPH TeIjioriepeaayde

3.2.4

[TepBbIii 3aKOH TepMO/IJMHaMUKH. [IpuMeHeHre
[1epBOro 3aKOHa TepMOJVHAMUKU K
u3orpoiieccam. ['pacdrueckasi UHTepripeTalys

paboThI raza

3.2.5

TernsioBele MammHbl. [IpUHLMNBL  [1€HCTBUS
TeTUIOBBIX MallvH. [IpeoOpa3oBaHusl SHEPTUU
B  TeIUoBbIX  MamuMHax. KosdbduimeHT
nonesHoro fevictBusi  (ganee —  KIII)

TeryioBoM MaivHbl. L{ukn KapHo u ero KIT/]

3.2.6

Bropoii 3aKOH TepMOIMHAMUKU.
HeoOpatumocTb  TmporjeccoB B MPHpPOJE.
TernioBbie JIBUTaTeJIH. OKosioruueckre

1po0/IeMBbI TeTI03HePreTHKN

3.2.7

TexHnueckue YCTPOMCTBA: JiBATaTe/b
BHYTPEHHET 0 CropaHusi, ObITOBOM

XOJIOUMBHUK, KOH/IUL[MOHED

3.2.8

[TpakTrueckue paboTel. VismepeHue yensHON

TeIJIOEMKOCTHU

3.3

ATPEI'ATHBIE COCTOAHMSA BEHIECBA. ®A30BBIE ITEPEXO/IbI




3.3.1

[Tapoobpa3oBaHue 1 KoHjeHcalys. VicnapeHue
u KUTIeH!e. Y nesbHast TerioTa
rapooOpa3oBaHusi. 3aBUCHMOCTb TeMITepaTyphbl

KHIIEHHA OT [aBJ/IEHHA

3.3.2

AOco0THasT M OTHOCUTE/IbHAsi BJIAYKHOCTD

BO3Ayxa. HacelieHHbIl nap

3.3.3

Teépnoe TeJIo. Kpucrannmueckue 51
aMmopdHble Tesma. AHH30TPONMSI CBOMCTB
KPHCTAaJI/IOB. Kupkue KPHUCTaJL/IbL

COBpEMEHHbIe MaTepHaJibl

3.3.4

[InaBneHue wu KPpHUCTAJ/IJIN3dluA. y,IIEJIBHaH

TerioTa riaBneHus. Cyommumariyst

3.3.5

YpaBHeHue TerioBoro banaHca

3.3.6

TexHWueckre yCTPOWCTBa: TUIPOMETP W
IICUXPOMETP,  KaJOpuUMeTp,  TeXHOJIOTUH
T0JIyueHHs] COBPeMEeHHbIX MaTepuasioB, B TOM

4yKncCjie HAHOMaTepHraJJoB, U HAHOTEXHOJ/IOTUH

3.3.7

[TpakTnueckue paboThI. M3mepeHue

BJ/I&XKHOCTH BO34yXd

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

4.1.1

OnekTpr3aLys Tesl. J/IeKTpUYecKui 3apsag. [lsa

BHa SJIEKTPUUYECKHX 3dPA0B

4.1.2

[TpoBOAHUKY, [IM3JIeKTPUKU u

TIOJIyIIPOBO/IHAKH

4.1.3

3aKoH COXPaHEHMs 3/IEKTPUUECKOro 3apsajid

4.1.4

B3aumogeiicTBue 3apsioB. 3akoH KysoHa

4.1.5

OnekTpuueckoe  ToJe. HanpspkéHHOCTD
3/1eKTPUYECKOr0 TOJIS. [MpuHLMn
Cymneprosuiu.  JIuHMM  HaNpsHKEHHOCTH

3JIEKTPHUYECKOT'O IMOJIA

4.1.6

PaboTa cu 3/1eKTPOCTAaTHYECKOTO  TIOJIS.

[Torenrman. Pa3HOCTh MOTEHLIMAIOB

4.1.7

HpOBO,E[HI/IKI/I U AWSJIEKTPUKU B IMOCTOAHHOM




JJIEKTPHUYECKOM [1oJie. ,Z[I/IBHEKTPI/IHECKHH

NIPOHULIAEMOCTh
OJIeKTPOEMKOCTB. KongeHncarop.
4.1.8 OJIeKTPOEMKOCTb  TUIOCKOI'O  KOHZeHCaTopa.
OHeprus 3apspkeHHOI0 KOHJieHcaTopa
TexHuueckre  yCTpOWCTBa:  3/€KTPOCKOII,
419 3JIEKTPOMETp, 3/IeKTPOCTaTHUeCKash 3allluTa,
o 3a3emsieHHe 3JIeKTPOTprO0pOB, KOHJeHCaTop,
KCepOKC, CTPYWHBIU ITPUHTEP
4110 [TpakTryeckue paboThI. V3mepeHue

3JIEKTpOéMKOCTI/I KOHZeHCaTOopa

4.2

TTOCTOSAHHBIN SJIEKTPUUECKUI TOK. TOKU B PA3JTMUHBIX

CPEJIAX

YcoBust  CyIIeCTBOBaHHMSI  TOCTOSIHHOTO

4.2.1 371eKTPAYECKOro Toka. Mictounuku Toka. Cusia
TOKa. [ToCTOSIHHBIN TOK
4.2.2 Hanpsokenuve. 3akoH Oma zij1s1 yuacTKa Liernu
423 OJIEKTPUYECKOe COIpOTHBI/IeHUe. Y JenbHoe
o COTPOTHBJIEHUE BellleCcTBa
424 [TocnenoBarensHoOe, rapa’siiesibHoe,
o CMelllaHHOe COeIMHeHHe TTPOBOJHUKOB
Pabora sn1ekTprueckoro Toka. 3akoH [Koyist
4.2.5
— JleHnia
4.2.6 MOUIHOCTB 3/1€KTPUUECKOT0 TOKa
371eKTPO/IBWXKyIllasi cuna (manee — IBC) u
427 BHYTPeHHee COMNpOTHBJ/IEHVEe UCTOYHMKA TOKa.
o 3akoH Owma A1 ToHOM  (3aMKHYTOM)
sneKTpruyeckoi Lemnu. KopoTkoe 3aMbikaHue
ONeKTpOHHas MPOBOIUMOCTD TBEPABIX
428 METal/I0B.  3aBUCUMOCTb  COMNPOTHUBJIEHUS
o MeTasl/ioB oT TeMIlepaTyphbl.
CBepXxIpoBOAMMOCTb
4.2.9 OnekTpUueckMid TOK B Bakyyme. CBoKcCTBa

3JIGKTPOHHBLIX ITyUKOB




4.2.10

[MonynpoBogHuku. CoOCTBEHHAsI ¥ IPUMeECHaAst
NIPOBOJMMOCTh I0/yIPOBOAHUKOB. CBOMCTBa

p-n nepexoza. [TomynpoBofHUKOBBIE IPHUOOPHI

4.2.11

ONeKTpUYeCKUd TOK B 3JIEKTPOJIUTAX.
OneKTpoMThYecKast JIACCOLHAlHs.

OJIEKTPOJIM3

4.2.12

OneKTpuuecKuit TOK B rasax.
CaMoCTOATe/LHBIM U HecamMOCTOSTe/IbHBIN
pa3psiz. Pa3nvuHble TUIBI CaMOCTOSTETbHOTO

paspsiga. Monnus. [1na3ma

4.2.13

TexHuueckre  yCTpPOMWCTBA: amrepMeTp,
BO/IbTMETP,  peocTaT, WCTOYHUKM  TOKa,
3/IeKTpOHarpeBare/bHbIe 110} (10) ) S8
3JIEKTPOOCBETUTE/TbHBIE TIPUOOPHI, TEPMOMETD
COTIPOTHUBJIEHUS, BaKyyMHbI! o[,
TePMUCTOPbI u (hoTOpe3uCTopHI,

MOTYTIPOBOAHUKOBBIN TUO/, Ta/lbBaHHKA

4.2.14

[IpakTHueckue paboThI. N3yuenue
CMeILIaHHOI'O COeJUHEeHUs] pe3UCTOPOB.

N3mepenne 3S/IC UCTOUHUKA TOKa U e€ro
BHYTPEHHero conpotusieHus. Habmogenve

3JIeKTPOJIH3a

11 KITACC

Kopg,
pa3aen
a

Kopanposepsiemoro
3/1eMeHTa

IIpoBepsieMble 3/1eMeHTHI CO/iep>KaHUA

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHAOYKOWA

4.3.1

[TocTosiHHbIe MarHuThl. B3aumopeiicTBhe

ITOCTOAHHBIX MArHUTOB

4.3.2

MaruuTtHoe TmoJjile. BekTop MarHUTHOMU
vHAYKUMU.  [IpyHIUI  Cyrepriosuuyu.

JIuHuM MarHuTHOW uHAyKiIMK. KaprtrHa




JIMVHUWA  MarHUTHOW  WHAYKUUWA  TI0JIS

ITOCTOAHHBIX MarHUTOB

MarsuTHoe T1oJie MpOBOAHKWKA C TOKOM.
KapTI/IHa JIMHUN TI0/1S1 AJIMHHOT'O TIPAMOTO

MpOBOJHMKdA KW 3dMKHYTOI'O KOJIBLIEBOI'O

433 MPOBOJIHUKA, KATYLIKU C TOKOM. OMBbIT
Opcrefa. B3anmogeiicTBre NPOBOJHUKOB C
TOKOM
4.3.4 Cuia AMmriepa, eé MOZy/b U HallpaBJieHue
Cuna JlopeHua, eé MoAy/Ib U HallpaBJ/IeHKe.
[Br>keHWe  3apsPKeHHOM — 4YaCTULbl B
435 OJJHOPOJJHOM MarHUTHOM TMoje. Pa6ora
cusibl JIopeHLia
4.3.6 SIBneHue 3/1eKTPOMarHuTHOM UHAYKLIUU
4.3.7 [ToTOK BeKTOpa MarHUTHOM MHAYKLIAN
3/4C vHAYKLMU. 3aKOH 3/IeKTPOMarHUTHON
438 unaykuuy ®apages
BuxpeBoe snektpuueckoe mosie. I/1C
VHJYKLMA B TPOBOJHUKEe, [BWKYLEMCS
439 TIOCTYTIaTebHO B OJHOPOJHOM MarHUTHOM
nosie
4.3.10 [TpaBuno JleHua
VHAyKTUBHOCTD. fIB/IeHHe CaMOMHAYKLWU.
431 O/ C caMonHAYKLH
OHeprusi MarHWTHOTO TMOJsl KaTYLIKU C
4.3.12
TOKOM
4.3.13 O/IeKTPOMAarHUTHOe I10J1e
TexHuueckre  yCTpOWCTBA:  TOCTOSIHHbIE
MarHuTBhl, 3/IeKTPOMarHuTHl,
4.3.14
3/1eKTPO/|BUraTe/b, YCKOpHUTEN
3/IeMeHTapHbIX YaCTHL], UHAYKLMOHHAS [1eUb
4.3.15 [IpakTHueckue paboTshL. N3yyenue

MdIrHUTHOI'O TIIOJIA KaTyIIKHM C TOKOM.

WccnepnoBanue  ZIeWCTBUS ~ MOCTOSIHHOTO




MarHura Ha paMKy ¢ TOKoM. VicciejoBaHue

SABJ/IeHUA 3J'IeKTpOMaFHI/ITHOﬁ WHAYKLIUN

KOJIEBAHNA 1 BOJIHBI

5.1

MEXAHNMYECKUE U SJIEKTPOMAI'HUTHBIE KOJIELAHWSA

5.1.1

KonebarenbHass  cucremMa. CBoOOJHBIE
KonebaHusi. ['apMoHUYeckue KoJieOaHUs.
[lepuon, uacTtoTa, ammuiMTyga u ¢asa

KOJiIeOaHui

5.1.2

[Ipy>KWHHBIA MasiTHUK. MaTeMaTuuecKuit

MasATHHUK

5.1.3

YpaBHeHHe TrapMOHHMUECKUX KojeOaHHH.
Kunemaruueckoe u JUHAMHYecKoe

onucaHue KojebaTe1bHOro JABH)XKeHHA

5.1.4

IIpeBparenue SHEepruu pu
rapMoHHUYecKux  Kojebanusx.  CBsizb
aMILTUTY bl KOJ1e0aHuI HUCXOHOMN
BE/IMUMHBI C AMIUIUTy/IaMU KoJiebaHuM eé

CKOPOCTH U yCKOpPEeHUsI

5.1.5

KonebartenbHbiii  KOHTYp.  CBOOOAHBIE
3/IeKTPOMarHUTHbIE KoJsiebaHust B
ulea/lbHOM  KojiebaTesibHOM — KOHTYpe.
AHanoruss MeXJy MeXaHWYeCKUMH |
3JIEKTPOMarHUTHBIMH KOJIe0aHUSIMHU.

®opmysa TomcoHa

5.1.6

3aKOH COXpaHeHHWsl SHEPruMu B HjearbHOM

KosiebaTesTbHOM KOHTYpe

5.1.7

BbIHYX/]eHHbIE MEXaHUUYeCKHe KOyieOaHusl.
Pe3onanc. Pe3onaHcHas KpUBasi.
BriHyXeHHbIe 3/1eKTPOMAarHuTHbIe

KOJie0aHus.

5.1.8

[TepemeHnHbiii  TOoK.  CHHyCOMZA/IbHbBIN

repeMeHHBbIHN TOK.

5.1.9

MorHoCTb IIepeMeHHOI0 TOKA.

AMIUIMTYZiHOe U JIeHCTBYIOljee 3HaueHue




CHJIbI TOKd U Hallps>KeHUdA

5.1.10

Tpancdopmarop. [TpousBocTBO, Nepejaua
1 TioTpebsieHre 3/eKTPUUYECKON SHEepruu.
OKoJsioThUecKre PUCKU TPU TIPOU3BO/ICTBE
3/IeKTPUUYECKOM  SHepruu. KynbeTrypa
WCIO/Ib30BAHUS 3/1eKTPO3HEPTUU B

HOBCQ,E[HEBHOI‘/JI JKU3HH

5.1.11

TexHuueckue ycTpoicTBa: celicMorpad,
3/1IeKTpUYeCKUit 3BOHOK, JIUHUU

JJIEKTpOIiepega4d

5.1.12

[Mpaktuyeckue pabotbl. VccnemoBaHue
3aBUCUMOCTH TIepHOJia MaslbIX KoyieOaHuH
rpy3a Ha HUTH OT [JJIMHbI HUTH U MacChI
rpy3a. VccienoBaHue riepeMeHHOTO TOKA B
Lend U3 TIOC/Ie/IOBATeIbHO COeAUHEHHBIX

KOH/IeHCaTopa, KaTyIIKUA U pe3nucTopa

5.2

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

MexaHWueCKue BOJIHBI, YCJIOBUS
pacripoctpaHenusi. Ilepuog.  CkopocThb
pacripocTpaHeHWss W JJIdHA  BOJIHBL

[TonepeuHble ¥ NPOJOJIbHBIE BOJTHbI

5.2.2

Wntepdpepeniyss U audpaxyus

MeXaHHU4YeCKHMX BOJIH

5.2.3

3ByK. CKOpOCTh 3ByKa. ['DpOMKOCTb 3ByKa.

BricoTa ToHa. Tem0Op 3ByKa

5.2.4

OJIEKTPOMAarHuTHble  BOJIHBL. Y CJIOBUS
W3/IyUeHUs]  DJIEKTDOMAarHUTHBIX  BOJIH.
BsanmHas opueHTtanus BeKTopoB E, B 1 v

B BJIEKTpOMaFHI/ITHOﬁ BOJ/IHE B BAKyyMe

5.2.5

CBoiicTBa  3/IEKTPOMAarHUTHBIX  BOJIH:
OTpa)XeHHe, TIpeJIoM/IeHHe, TIOo/spU3aLus,
mudpakuusi, uHTepdeperiusi. CKOpOCTb

3JIEKTPOMAIHUTHBIX BOJIH

5.2.6

[Tkana 3/1IeKTPOMAarHUTHBIX BOJIH.

HpI/IMEHeHI/Ie 3JIEKTDOMAlrHWTHLIX BOJIH B




TeXHUKe U ObITY

5.2.7

[IpyHLMIIBI  pafiMOCBSI3U M TeNeBUIeHUS.
Pagnosiokanus. OJIEKTPOMAarHUTHOe

3arpsi3HeHHe OKpY»Karolljel cpe/ibl

5.2.8

TexHuueckrde yCTPONCTBA: My3bIKa/lbHbIe
WHCTPYMEHTHI, yJIbTpa3ByKOBast
JMarHOCTMKa B TeXHUWKe U MeJuLMHe,
pajap,  PpagUONpUEMHUK,  TeseBU30D,

aHTeHHa, TesiepoH, CBU-reub

5.3

OIITUKA

5.3.1

[TpsimonyHeliHOe pacrpoCTpaHeHHe CBeTa

B OJJHOPO/IHOM cpefie. JIyu cBeTa

5.3.2

OTpakeHre cBeTa. 3aKOHbI OTpaKeHUSs
cBeta. [locTpoenrie M300paXkeHHii B TVIOCKOM

3epKasie

5.3.3

I[MpelomneHre cBeTa. 3aKOHbI TPEIOM/IEHHS
CBeTa. ABCOMIOTHBIA [IoKasareJsib

TIPeJIOMJIEHUST

5.3.4

[MosHoe BHyTpeHHee OTpa’KeHue.
[TpenenbHBINA YTO/I TOHOTO BHYTPEHHETO

OTpaKeHusl

5.3.5

Mucriepcust  cBera. C/OXKHBIA — COCTaB

6enoro ceeta. IIBer

5.3.6

Cobuparoijie ¥ pacCerBaroLIe JIMH3BL
ToHkast /mH3a. POKYCHOe pacCTOsIHUE U
ONTHUeCKass  CWIa  TOHKOW  JIMH3BL
[TocTpoeHue n300paXkeHUI B COOMPAIOIINX
M pacceMBallIMX JiMH3ax. Dopmysa
TOHKOM J/IMH3bl. YBeIWYeHHe, JlaBaeMoe

JIMH30U

5.3.7

HPEAEJ'II:I MPpUMEHHUMOCTH FEOMETqueCKOﬁ

OIITUKU

5.3.8

Wntepdepeniyss  cBeta. KorepeHTHble
VICTOYHUKU. Ycnosus HabmoeHus

MdKCMMYMOB n MHWHHUMYMOB B




VHTep(epeHIMOHHOU KapTUHe OT [JBYyX

CHH(bEBHbIX KOrepeHTHBIX MCTOUYHHKOB

Oudpakuus  cBeta.  [udpakuyoHHas

peléTKa. YcioBUe HaOIO/|eHUsl T1aBHBIX

5.3.9 MaKCHMYMOB rpu rajieHu1
MOHOXPOMaTUUeCKOTO cBeTa Ha
AU PaKLMOHHYIO PELIETKY
5.3.10 ITonspu3saius ceeta
TexHuueckre yCTPOMCTBA: OUKM, JIyIa,
(doToanmapar, NPOEKLMOHHBIN arrmapar,
5.3.11 MHKPOCKOTII, TeJIeCKoIl, BOJIOKOHHas!
OTITHKa, IudpakiMoHHas pelléTKa,
TIO/ISIPON/,
[MpakTHUueckue paboThl. N3mepeHue
£ 310 roKasaTess mnpesiomsienus. VccienoBaHve

CBOWCTB  u300pakeHWid B  JIMH3aX.

HabsroieHue gucrepcuu cBeTta

BJIEMEHTHI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

6.1

'paHulibl TPUMEHHMMOCTH KJIaCCUYeCKOH
MeXaHUKHU. [MocTynatbl Teopuu
OTHOCHTE/IbHOCTH: VHBApUaHTHOCTb
MO/l CKOPOCTM CBeTa B BakyyMe,

MPUHLIMIT OTHOCHUTE/IBHOCTH OWHINTeMHa

6.2

OTHOCUTEeTbHOCTD 0/THOBPEMEHHOCTH.
3amezsieHe BpeMeHH U COKpallleHHhe

JUTUHBI

6.3

OHeprust ¥ UMITYJIbC CBOOO/IHOM UaCTULIBI

6.4

CBs3bp MacChl C SHEpruerd W HUMITyJIbCOM
CBOOOHOW 4YaCTHLBL. OHEPrusi TIOKOS

CcBOOO/IHOM YaCTHIbI

KBAHTOBASA ®U3NKA

7.1

BJIEMEHTEI KBAHTOBOW OITTUKN

7.1.1

@otoHbl. Dopmysa [1naHka CBA3U SHEPTUA

¢oToHa C ero uacTOTOM. OHeprus u




VMITYJIbC (POTOHA

7.1.2

OTkpbITHe U ucciefoBaHUe (oTo3ddeKTa.

OMbBITHI AT. CroneroBa. 3aKOHbBI

dhoTorddekra

7.1.3

YpaBHeHue OVHILTelHA ISt

dboTtoarddekTa. «KpacHas rpaHULia»

dhoTorddekra

7.1.4

Haenenue ceeta. OmneiTel [1.H. JlebeneBa

7.1.5

XrMUUeCcKoe JIeliCTBUe CBeTa

7.1.6

TexHuueckue yCTpOWCTBa: (DOTO3/IeMEHT,
(hoTomaTuuK, COJTHeUHast Oarapes,

CBETO/IO/

7.2

CTPOEHUE ATOMA

7.2.1

Mogens aToMa TomMcoHa. OnBIThI
Pe3epdopa no ucciiejoBaHUIO CTPOEHHS

dTOoMd. HJIaHETapHaH MOJeJ/Ib aTOMa

7.2.2

[TocTtynaTel Bbopa. Nznyuenune 15
norjouieHe (GOTOHOB TIpU  Tepexofe
aToMa C OJHOTO YPOBHS SHEPruud Ha
npyroii. Buzabl criekTpoB. CrieKTp ypoBHel

SHEPruM aToMa BOJ0po/ia

7.2.3

BosHoBbIe cBolicTBa yacTuvil. BomnHbl ge
Bpoiins. KopnyckyisipHO-BOJTHOBOM
nyamusM.  [ludpakiys 3/1eKTPOHOB  Ha

KpHUCTanax

7.2.4

CrioHTaHHOe U BBIHY>XKJE€HHOE H3/TyUeHHUe.

YcrpoiicTBO M pUHLUIT paboThI a3epa

7.2.5

TexHUYecKue YCTPOWCTBA: CIIeKTPa/IbHbIU
aHa/nu3 (CIeKTPOCKOI), j1a3ep, KBAHTOBBIM

KOMIIbIOTEp

7.2.6

[TpakTnueckne  pabotel.  HabGmrogenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE d44PO

7.3.1

METO,E[]:I HaGJII-O,ELEHI/IH N perucrpauuu




3JIEMEHTAPHBIX UdCTHL]

7.3.2

OTKpbITHE  paZiMOaKTUBHOCTU.  OMbITHI
Pesepdopza 10 ompejenieHHI0  COCTaBa
paguoakTUBHOrO u3nyueHus. CBolicTBa
anbda-, 6era-, raMma-u3nyyenus. BiusiHue

PaAHOAaKTUBHOCTH Ha >KMBbI€ OPraHU3MbI

7.3.3

OTKpbITUE  TPOTOHAa W HEUTPOHa.
HyknonHasi Mogenb siipa I'efizeHOepra —
VBanenko. 3apsj saapa. MaccoBoe 4mciIo

sapa. VisoTomnsl

7.3.4

Anbda-pacniag, OIeKTPOHHBIN u
MO3UTPOHHBIA  Oeta-pacmag.  'amma-
u3yyeHue. 3aKOH  pa/IM0AKTHBHOTO

pacriazia

7.3.5

OHeprus CBfI3M HYKJIOHOB B  sifipe.

SAnepuble cuinbl. edekT Macchl siapa

7.3.6

Anepubie peakuuu. [leneHwe U CUHTe3

Anep

7.3.7

AnepHbii peaxrop. TepMmosiiepHbIN
cuHTe3. [IpobneMbl U TMEpPCIEKTHUBBI
SlepHOM  SHepreTMKU.  OKOJIOTHYecKHe

aCreKThl /1ePHOM SHepreTHKU

7.3.8

OneMeHTapHble  yacTUlbl.  OTKpbITHE
MO3UTPOHa. @dyHJameHTaIbHbIe

B3aMMO/IeNCTBUSA

7.3.9

TexHuUUeCcKre  yCTPOWCTBA:  JJO3MMETD,
Kamepa BunbcoHa, sijepHBIA peakTop,

atoMHasa bomba

7.3.10

[Tpaktrueckne paboTel. VccenoBaHue
TPEKOB YyacTuL] (o TOTOBBIM

tdoTtorpadusm)

SJIEMEHTBI ACTPO®U3NKN

8.1

Bup 3Bé3mgHoro HebGa. Co3Be3nusi, spKuUe

3Bé3,qbl, IJIaHETBhI, UX BUAMMOE IBIMDKEHHE




8.2

CosiHeyHasg cucrtema. [lynaHeTnl 3eMHOM
IpyMIbI. [TnaHeTLI-TUradThl u ux
CMyTHUKH, KapJ/IMKOBbIe TjlaHeThbl. Marsbie

Tesia CoTHeuHOoH CUCTEeMBbI

8.3

Connile, d¢otochepa u  armocdepa.

Co/tHeyHas aKTUBHOCTD

8.4

NcTtounuk sHeprum CosHLa U 3BE3

8.5

3B€3/1bl, WX OCHOBHbIE XapaKTePUCTHKU:
Macca, CBeTMMOCTb, pajidyC, TeMIlepaTypa,
Ux B3aUMOCBSI3b. Hvarpamma
«CMEKTPaJIbHbIM  K/IaCC —  CBETUMOCTB».
3Bé31pl  IVIABHOW  MOC/Ie[0BaTeIbHOCTH.
3aBUCUMOCTb «MacCa — CBETUMOCTb» [iIs

3BE€3/] TJIaBHOM 10C/1e/I0BaTe/TbHOCTH

8.6

BayTpenHee CTpOeHHe 3BE37,.

CoBpeMeHHbIe TIpe/ICTaB/IeHUsT 0
TIPOMCXOXKeHUN 1 3Bo/oLuu CoJHIIa U 3BE3J,.

OTanbl )KU3HU 3BE3]]

8.7

Mneunpli Ilyte — Hawa [amaktvka.
CrniupasbHast cTpykrypa  ['anaktuky,
pacmnpezeneHye 3BE37, rasa U IBUIM.
[Tonoxxenve wu gBwkeHne CosHLa B
lanaktuke. Ilnockas u cdepuueckas

MMoaCHuCTeMbl I'amakTuku

8.8

Tunbl ramakTUK. PaguorajiakTUKU U

KBa3apbl. UépHbIe AbIPhI B ipax raaakTHK

8.9

Bcenennas. Pacuipenne  BceneHHOM.
3akoH Xab6ma. PasberaHve rajlaKTHK.
Bo3pact u paauyc BceneHHol, Teopus
Bonpmoro B3peiBa. Mogens  «ropsiuen

BceneHHOI». PeTMKTOBOE U3/TyueHue

8.10

MacmrtabHass ~ CTpyKTypa  BceneHHOIA.
Meraranaktika. HepeiiéHHbie mpo6sieMbl

aCTPOHOMMHU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLINECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

®dusuka, 10 knacc/ Mskuues I'.f1., Byxosues b.b., Cotckuit H.H. oz
penakiyeii [TapdentbeBoii H.A., AKiioHepHoe o011ecTBO «V31aTenbCTBO
«IIpocserieHue»

®du3suka, 11 knacc/ Msakuiues I'.J1., byxosues b.b., Hapyrun B.M. niozx
penakiueii [TapdentbeBoii H.A., AKkiiioHepHOoe 06111ecTBO «3/1aTenbCTBO
«ITpocserijeHue»

dwusuka. Terpaap Ay naboparopHeix pabot. 10 Kmacc.

dwusuka. Terpaap A1 naboparopHbix pabor. 11 Kiacc.
METOINYECKUWUE MATEPUAJIbI /11 YUUTEJIA
dwusuka. 10 knacc. [ToypouHbie pa3paboTku. ba3oBblii YpoBeHb

dusuka. 11 knacc. [Toypounblie pa3paboTku. ba3oBbIii ypoBeHb

dusuka. CaMocTosiTe/IbHbIE U KOHTPO/IbHBIE ¥ paboThI. 10 KJI.

dwusuka. CaMocTosiTe/IbHbIE U KOHTPO/IbHBIE ¥ pa0oThI. 11 KJI.

C6opHuK 3a7au 110 ¢u3vke. 10-11 kmaccol. ba3oBblii ypoBeHb
ON®POBBIE OBPA30OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETU
NHTEPHET
Poccuiickuii 06111eobpa3oBaTesibHBIN 1TopTan http://experiment.edu.ru

Caiit /151 TiperiofiaBatesieid PU3NKHU, yUallMXCs U UX poAuTesnei
http://www.fizika.ru

College.ru: ®u3suka http://college.ru/fizika/



I"azera «®u3uka» http://fiz.1september.ru

HayuHo-nonysipHbIii hHU3MKO-MaTeMaTHUeCKUM >KypHasa "KBaHT"
http://kvant.mccme.ru/

Poccwuiickas anekTpoHHas mwkoJa https://resh.edu.ru/

sfnpekc.Yuebnuk https://education.yandex.ru/home/

Yuu.py https://uchi.ru/

[Toptan «bunet B byayiee» https://site.bilet.worldskills.ru/
DNeKTPOHHbIE BEPCUU yUueOHO-MeTO[UUeCKIUX KOMIIJIEKCOB, BXO/SAIIUX B
defepasibHbIN NepeueHb, NpeJoCTaB/sieT Uu3aTenbCTBO «IIpocBeleHre»

https://media.prosv.ru/






