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ITOACHUTEJ/IbHASA 3AITNCKA

[Mporpamma 1o ¢usvke 6a30BOr0 ypOBHS Ha YpOBHE CpefHEro O0O0Iero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOKEeHWM W TpeboBaHUI K pe3y/bTaTam
OCBOEHMSI OCHOBHOM 00pa3oBaTebHOW IPOrpamMMbl, TpezacTaBiaeHHbIXx B PI'OC
COO, a Takke C yuéTom (ezepasbHO paboueil MporpaMMbl BOCIUTaHUSI U
KOHLIETI[MU TIperofiaBaHusi yueOHoro npeaMerta «®u3nka» B obpa3oBaTebHbIX
OpraHu3aIysax Poccuiickon degepanyu, peaM3yroLIuX OCHOBHBbI€
oOpa3oBare/ibHbIe TTPOrPaMMBI.

CopepkaHve mnporpaMMbl IO (U3MKe HarmpaBieHO Ha (OpPMHpPOBaHUe
ecTeCTBeHHO-HayUHOU KapTHUHBI Mupa obyuatoruxcsi 10—11 kiaccoB npu o0yueHUn
uX Qu3rKe Ha 6a30BOM ypPOBHE Ha OCHOBE CHCTEMHO-ZesTe/IbHOCTHOTO TI0X0/1a.
[Tporpamma no ¢u3mke cootBercTByeT TpeboBanusM PI'OC COO K ryiaHUpyeMbIM
JIMYHOCTHBIM, TIpeJIMEeTHBIM U MeTarpeJMeTHbIM pe3y/bTaTaM oOyueHHs], a TakKe
YUUTBIBaeT HeOOXOAMMOCTb peau3aliid MEeXIIpeJMeTHbIX CBsi3ell (U3UKUA C
eCTeCTBeHHO-HayYHbIMHU yueOHBIMU TIpe/]MeTaMu. B Helt orpeie/isitoTCs OCHOBHBIE
e u3yueHus: GU3MKU Ha YPOBHe cpefiHero obiiero o6pa3oBaHus, TIJIaHUPYeMbIe
pe3yibTaTbl OCBOEHMSI Kypca (U3MKW: JIMYHOCTHBIE, MeTarnpeJMeTHBIE,
npeZiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma 1o pu3rKe BKJIFOUAeT:

e T[UIaHUpYeMble pe3y/bTaThl 0CBOeHHs Kypca (pu3uky Ha 6a30BOM ypOBHe, B

TOM YMCJie TIpe]MeTHbIe pe3yJ/IbTaThbl 110 ToJam 00yueHus;

e copepxaHHe yueOHOro rpeaMerta «PusmKa» 10 rogaM o0yueHusl.

dusmka Kak HaykKa O Haubosee oOOIMX 3aKOHaX TPUPO/IbI, BBICTyTasl B
KauecTBe yyeOHOro TpeiMeTa B ILIKOJIe, BHOCUT CYIlleCTBeHHBIA BKJIaJ, B CUCTEMY
3HaHul 00 okpy»katoljem mupe. [IIKoabHBIA KypC (M3KMKU — CUCTEMOODOpa3yoIuii
[JIs eCTeCTBeHHO-HAayUHBIX YUeOHBIX MPeJMEeTOB, MOCKOJIBKY (hr3uuecKue 3aKOHbI
JeXXaT B OCHOBE TIPOLIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMHUeH, OHoJorue,
dbusnueckoid reorpaduveid U acTpoHoOMMel. Vcrionb3oBaHHWe U aKTUBHOE
npuMeHeHue  (U3MYEeCKUX 3HAaHWK OmpejessieT XapakTep W pa3BUTHE
Pa3HOO00pa3HbIX TEXHOIOTUM B cepe SHePreTUKH, TPAHCIIOPTa, 0CBOEHUSI KOCMOCa,
MOJIyYeHUs] HOBBIX MaTepUa/ioB C 3aJaHHbIMU CBOMCTBaMHU U Apyrux. M3yueHue
(bY3UKM BHOCUT OCHOBHOM BK/1a/i B (D OPMUPOBaHKe eCTeCTBEHHO-HAYUYHOU KapTUHbI
Mupa obOyuvaromuxcsi, B (opMUpOBaHWe YMeHUIN TIPUMEHSTb Hay4HbI MeTo[
TMO3HaHUS TIPU BBITIOJTHEHUH UMU yUeOHbIX UCC/IeI0BaHUM.

B ocHOBY Kypca (pu3uKH 11 YPOBHS CpeHero o0b1iiero 06pa3oBaHus 10J/I0KeH
psifi ¥jiel, KOTOpble MOYKHO pacCMaTpUBaTh KakK MPUHLUITBI €0 MOCTPOEHUS.

Hoes yenocmHocmu. B COOTBETCTBUM C HeEM KypC SB/SETCS JIOTUUECKH
3aBepLIEHHBIM, OH COJeP)KUT MaTepuas U3 BCeX pas3ziesioB (PM3UKH, BKIOUaeT Kak
BOITPOCHI K/IaCCUYECKOM, TaK U COBPeMeHHOM (hH3UKHU.



Hoes zeHepanuzayuu. B cooTBeTCTBUMM C Hel Martepuan Kypca (U3UKU
00belMHEH BOKPYT (U3WUYeCKWX Teopuil. Beayium B Kypce SIBSeTCS
dbopMupoBaHue TIpeiCTaBIeHUM O CTPYKTYPHBIX YPOBHSIX MaTepuH, BelljeCTBe U
mnoJie.

Hoes eymavumapusayuu. Eé peanusaijusi mpezrionaraeT WCIIOIb30BaHUe
T'YMaHUTApHOTO TOTeHIMana (U3UYeCcKOW HayKd, OCMBIC/IEHHE CBSI3U DPa3BUTHS
Gbu13MKY C pa3BUTHEM OOITeCTBa, a TAK)Ke C MUPOBO33peHUYeCKUMH, HPaBCTBEHHBIMU
Y 9KOJIOTMYeCKUMU TTPob/ieMaMu.

Hoes npuknadHoli HanpasneHHocmu. Kypc ¢pusuku ripefinosiaraet 3HakOMCTBO
C IIMPOKKAM KPYIOM TeXHWYECKHWX W TeXHOJIOTHYeCKUX TPUI0KEeHUM HU3yueHHbIX
TEeOPUH 1 3aKOHOB.

Hoes s5Kono2uzayuu peanusyercsi TOCPEJCTBOM BBeJEHHUSI 3/IEMEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJIOTHYeCKHMM TipobsieMaM  COBpPEMEHHOCTH,
KOTOpbIe CBSi3aHbI C pa3BUTHEM TEeXHUKHW U TEXHOJIOTHM, a TakKe 0OCYKIeHUs
npo6sieM paLOHa/IbHOTO MPHPO/OTI0Ib30BaHUS U 9KOJIOTUUECKOM 0e30MmacHOCTH.

Crep>XHeBbIMHM 3j/IeMEHTaMH Kypca (U3MKKM Ha YpOBHe cpeZHero obiiero
oOpa3oBaHus SBASIOTCS (r3nueckue Teopud (hopMUpOBaHMe TIpeZCTaB/IeHUN O
CTPYKType MoCTpoeHusi (u3nuecko Teopru, posiv GyHjaMeHTalbHbIX 3aKOHOB U
TIPUHITUIIOB B COBPEMEHHBIX TTPe/ICTaB/IeHUsIX O MPHUPO/ie, FPaHUIaX MPUMEHUMOCTH
TeOpuH, JIJist OITMCaHUsl eCTeCTBEeHHO-HayUHbIX SIBJIEHUN U TIPOLIeCCOB).

CucTeMHO-ZIeSITe/IbHOCTHBIM TOAXO0/ B Kypce (DM3WKH peanm3yeTcs TIpeKie
BCEro 3a CYET OpraHu3alyy SKCIIepUMEeHTA/TbHOU /leaTe/TbHOCTH 00yJarommmxcs.
715 6a30BOr0 YpOBHS Kypca (PU3MKH — 3TO UCTIOIb30BaHUe CUCTeMbl ()POHTATbHBIX
KpPaTKOBPEMEHHBIX IKCTIEPUMEHTOB U 7Tab0paTOPHBIX paboT, KOTOPbIE B ITPOrpaMMe
o ¢usvke obbeAMHEHbI B OOIMI CITUCOK YYeHWUYECKUX TIPAKTHUUeCKUX pabor.
BbifiesieHre B yKa3aHHOM TiepeuHe JiabopaTOpHBIX pabOT, TMPOBOAUMBIX [JIs
KOHTPOJISI ¥ OLIeHKH, OCYIIeCTB/ISIeTCSl yuaCTHUKaMu 0bpa3oBaTe/ibHOTO Tpoljecca
HCXOAs U3 0COOEHHOCTeM TJIAHMPOBAaHWS M OCHallleHus KabuHeTta ¢usuku. [Ipu
3TOM obecrieunBaeTCsl OB/aJileHHe O00yJarIMMUCA YMEHHUSIMH  TIPOBOJUTH
KOCBEHHbIe M3MepeHHsl, UCCAeI0BaHUsI 3aBUCUMOCTeN (U3MUeCKUX BeJUYUH U
TIOCTAaHOBKY OIILITOB T10 TIPOBEPKe Mpe/I/I0’KeHHBIX TUTIOTe3.

BbonbIlioe BHUMaHUe y/ie/sieTCsl pellieHH0 paCYéTHbIX U KaueCTBeHHBIX 3a/1au.
[Tpu 3TOM /17151 PACUETHBIX 3aZlau TIPUOPUTETOM SIBJISIFOTCS 3a/]JauM C SIBHO 3a/laHHOM
bu3ruecko MoZesblo, TIO3BOJISIIOLIME TIPUMEHSITh M3yueHHble 3aKOHbI U
3aKOHOMEPHOCTU KakK M3 OJHOT0 pasjiesia Kypca, TaK WU UHTerpyupys 3HaHUs U3
pa3HbIX pa3jenoB. [y KaueCTBeHHbBIX 3ajJjau NMPUOPUTETOM SIB/ISIIOTCS 3a/laHUs Ha
00BsICHEHWe TIPOTeKaHUsl (U3NUYeCKuX SIBIEHWM W TIPOLIECCOB B OKPY’KaroIlje
Ku3Hu, TpeOyromre BbIOOpa (QuU3MUecKold MoJenud [ CUTyalldd TMPaKTHUKO-
OPHMEHTUPOBAHHOI'O XapaKTepa.



B cootBercTBHM ¢ TpedboBarusaMu PI'OC COO K MaTepra/bHO-TEXHUUECKOMY
obecrieueHnto yueOHOro mpoijecca 0a30BbIli ypOBeHb Kypca (M3WKK Ha YPOBHE
cpenHero o0ijero o0Opa3oBaHHs [O/DKEH H3y4yaThCsl B YCOBUSIX IIPeIMETHOTO
KabuHeTa (PU3HMKA WM B YCIOBUSAX WHTETPUPOBAHHOrO KaOWHeTa IIpeMeTOB
eCTeCTBeHHO-HAyUYHOro 1[MK/Ia. B KaOuHeTe (hM3MKU J0/DKHO OBITH HeOOXOAMMOe
naboparopHoe o6opy/OBaHWe [/is1 BBIMOJHEHWsI yKa3aHHBIX B TIpOrpaMMe II0
bH3MKe yUeHNUeCKUX MMPaKTHUeCKUX paboT U ZIeMOHCTpalMOHHOe 000pymoBaHue.

NemoHcTpalioHHOe  0b6opyZioBaHue (OpPMHUPYeTCS B COOTBETCTBUU C
MIPUHLIATIOM MWHUMA/JILHOM  [IOCTaTOYHOCTH U o0ecrieunBaeT TIOCTAHOBKY
Tepeurc/ieHHbIX B TIporpamMme TI0 (HU3MKe K/IHUeBbIX JAeMOHCTpauyi [jis
WCC/IeJOBAaHUST ~ W3yYaeMbIX SIBJIEeHH W TPOIIECCOB, ASMITUPUUECKUX U
byHaMeHTa/IbHbIX 3aKOHOB, MX TEXHUUECKUX TTPUMEHEeHUH.

JlabopaTopHOoe 00OpyJOBaHHWE [Ji YUYeHHUYECKUX MPaKTHUYeCKuX paboT
dbopmupyeTcsi B BU/le TeMaTHYeCKUX KOMILIEKTOB M obecrieurBaeTcss B pacuére
OJJHOTO KOMIIZIeKTa Ha [JBYyX oOyuaromuxcs. Tematnueckre KOMILIEKTEI
naboparopHoro 060pyzoBaHMs [O/DKHBI OBITH TIOCTPOEHBI HAa KOMILIEKCHOM
WCTIO/Tb30BaHWM aHAJIOTOBBIX M LM(POBBIX MPUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepUTe/IbHBIX CUCTeM B BU/le [TU(PPOBLIX TabopaTopuii.

OCHOBHBIMH IeJISIMU U3y4eHust (PU3UKHU B 0011IeM 00pa30BaHUU SIB/ISIFOTCS:

e (QopmupoBaHHe HHTEpPeca W CTPeMJIEHHS OOYyYaloIMXCs K HaydHOMY
W3y4YeHUI0 TIPUPOJbl, Pa3BUTHE WX WHTE/UIEKTyalbHbIX M TBOPYECKHX
CII0COOHOCTeI;

e pa3BHUTHE MPEJCTAB/IEHHN 0 HAYYHOM MeTOo/ie TI03HaHUS ¥ (JopMHpOBaHHE
WCCITeJOBATe/TbCKOTO OTHOIIIEHHS K OKPY KAIOIIUM SIBJIEHUSIM;

e (opmupoBaHHe HAYYHOT'O MHUPOBO33peHUs KaK pe3yJ/ibTaTa U3yueHusi OCHOB
CTpOeHUsI MaTepuu U (PyH/IaMeHTaIbHbIX 3aKOHOB (DH3UKH;

e (QopmupoBaHHe yMeHHM OOBSICHATH SBJIEHHUST C HCIOJIb30BaHUEM
bU3MUeCKUX 3HAHUM 1 HayUHBIX 10Ka3aTe/bCTB;

e (QopmupoBaHUe MpeCTaB/eHUN O POMM (PU3MKK AJi PA3BUTHS JAPYTUX
eCTeCTBeHHBIX HayK, TEXHUKH U TeXHOJIOTHH.

MocTkeHWe 3TUX Iefeid 00ecrieurBaeTCsl pelieHreM CIeyIoImUX 3a7au B

Tmiporjecce u3yueHus: Kypca GHU3MKHU Ha ypOBHE cpefiHero o01ijero obpa3oBaHus:

e TIproOOpeTeHHe CUCTeMbI 3HaHUM 00 00ImMX (GU3NUYeCKHX 3aKOHOMEPHOCTSIX,
3aKOHaX, TeOpHusiX, BK/IIOUas MeXaHWKY, MOJIeKYJAPHYI0 (QU3UKY,
3JIEKTPO/JUHAMHKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTBI aCTPO(MH3UKHY;

e (QopmupoBaHHe yMeHMM TIPUMEHATb TeopeTUUecKWe 3HaHWS IS
00BsicHeHWs] (U3NUECKUX SIBJIeHWA B TPUPOZe W [/ TPUHSATHUS
MPaKTUUYeCKHX pelleHUM B MOBCeJHEBHOW JKU3HU;



e OCBOEHHMe CIOCOOOB pellleHUsl pa3/MyHbIX 3a/lad C $SBHO 3a/laHHOM
¢dur3nuecko MOZeNbl0, 3a/au, MOJpa3yMeBalolMX CaMOCTOSITebHOe
co3JaHve (pu3nUecKor MOZie/u, aieKBaTHOW YC/IOBHUSIM 3a/lauy;

e TIOHMMaHWe (PU3UYECKUX OCHOB W MPUHLUIIOB JE€HCTBUSI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX TPOLIeCCOB, UX BJIMSHUS Ha OKPY’KaroLLyt0
cpeny;

e OBJIaJIeHMEe METOJlaMUd CaMOCTOSATE/IbHOTO TUIAHWUPOBaHUS W MPOBeJEeHUs
(Y3UUeCKMX 3KCIEeprMeHTOB, aHajau3a M HUHTepripeTanuyd WUH(GOpMaLuy,
orpejiesieHUsi I0CTOBEPHOCTH T0JIy4YeHHOT0 pe3y/ibTaTa;

e (CO3/laHHEe YCJIOBUH i1 PA3BUTHS YMEHUM TMPOEKTHO-UCC/IeI0BaTe/TbCKOMH,
TBOPUYECKOU [1eATe/TbHOCTH.

Ha usyuenue ¢wusuky (6a30BbIii ypoBeHb) Ha YpPOBHe cCpe/iHero ooiiero
obpa3zoBanHust otBoAuTCs 136 "yacoB: B 10 Knacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 uaca B HeZieJt0).

[MpennaraemMelii B miporpamMme Mo (¢u3vKe TiepeueHb JlabDOpaTOpPHBIX U
MPaKTUYeCKUX paboT sB/sSeTCS PeKOMEeHZOBaHHBbIM, YyuuTe/lb [ejlaeT BbIOOp
TIpOBeJieHUsT J1abopaTOPHBIX pPAabOT U OMBITOB C YUETOM WHWBUAYaTbHBIX
0CcoOeHHOCTe 00yUarouXCs.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®u3uka ¥ MeTOABLI HAYYHOI'0 II03HAHUA

du3nka — Hayka O mpupofe. HayuHble MeTO[bl IMO3HAHHUS OKpY’Karollero
Mupa. Posib 3KCIiepriMeHTa ¥ TEOPUU B IIPOLiecce I03HaHUS [IPUPObl. DKCIIePUMEHT
B (husuike.

MogenvpoBanue (U3MYeCKUX SIBJIEHWM U mpoLeccoB. HayuHble TUMoTe3sbl.
dusrueckre 3aKOHbI M TeOpUM. ['paHULIBI MPUMEHUMOCTH (M3UUECKMX 3aKOHOB.
[IpuHLMIT COOTBETCTBUSA.

Ponb 1 mMecTto (U3MKM B (POPMHUPOBAHUM COBPEMEHHOU HAYUHOW KapTHHBI
MHpa, B IPaKTUUECKOU [1eATe/TbHOCTH JIFOJIeH.

LemoHcmpayuu

AwnanoroBele ¥ 1M(pOBbIe U3MepUTe/bHbIe TPUOOpPLI, KOMITbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

Mexannueckoe paBrKeHre. OTHOCHMTETBHOCTb MEXaHWYEeCKOIro [BVKEHUS.
Cucrema otcyéra. TpaekTopus.

[TepemelieHne, CKOpOCTb (CpefHsiA CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOpeHHe MaTepuaJibHOM TOUKM, MX MPOEKMM Ha OCU CUCTEMBbI KOOpJMWHAT.
CroxkeHue riepeMellleHUN U C/I0)KeHe CKOPOCTeH.

PaBHOMepHOe M paBHOYCKOpDEHHOe TIpSIMOJIMHeHHOe [BwkeHue. ['paduku
3aBUCHMOCTU KOODJWHAT, CKOPOCTH, YCKOpeHus, IyTU U [epeMelleHust
MaTepraJbHOW TOYKH OT BPEMEHH.

CBo0OosiHOe TIafieHure. Y CKopeHre CBOOOIHOTO TaieHusl.

KpuBosvHeliHOe JB>KeHUe. [IBr>KeHre MaTepualbHOU TOUKY M0 OKPY>KHOCTH
C MOCTOSSHHOUW MO MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsi CKOPOCTh.
[Tepuop u yactoTa obpaitieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHUueckue yCTPOMCTBA W TIPAaKTUYECKOE TPUMEHEeHHe: CIUAOMETP,
JIBIDKEHUe CHapsiZioB, L|eTIHbIe U PeMEHHbIe Tlepe/jauM.

LlemoHcmpayuu

Mopenb cucteMbl OTCUéTa, WITOCTPALIUS KMHEMaTUYeCKUX XapaKTepPUCTUK
[ BIDKEHUSI.

[Tpeobpa3oBaHye ABW)KEHHI C UCITOIb30BAHUEM ITPOCTBIX MEXaHH3MOB.

[Tagenvie Tes B BO34yXe U B Pa3pe’KeHHOM IPOCTPAaHCTBe.

HabsmofjeHre fABW)KeHUsI Tesa, OpOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



V3mepeHue yCKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpassieHne CKOpOCTU NPU ABUKEHUU [10 OKPY>KHOCTHU.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEDPHOTO [BW)KEHHUS C LeJIbI0 OrpeziesieHdss MCHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHWY C Ha4a/IbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOIIEHHOTO TOPU30HTABHO.

Tema 2. Junamuka

[Ipuniun  otHocurensHOCTH  ['ammnes. [lepebii  3akoH — HbroToHa.
NHuepuyanbHble CUCTEMbI OTCUETa.

Macca tena. Cuna. [1puHLuI cyneprno3uiyy cui. Bropou 3akoH HetoToHa fj1st
MaTepuasbHOW TOUKM. TpeTuii 3akoH HbrOTOHA /17151 MaTepUa/IbHbIX TOYEK.

3aKOH BCceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckast
CKOpOCTb.

Cwuna yrnipyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bugpl TpeHus (MOKosi, CKObXeHUs1, KaueHus1). Cuia TpeHusi. Cyxoe
TpeHue. Cuia TPeHUs! CKOJIbXKEHUS U CWJjla TpeHHUs NMoKosl. KosguueHT TpeHus.
Cwusia conpoTUB/IeHUS TIPU IBMXKEHUU TeJjla B )XUIAKOCTU UM Tase.

[TocTymnaTesibHOe 1 BpaillaTe/ibHOE ABW)KeHHe abCOMIOTHO TBEP/IOTO TeJa.

MoMeHT Cu/bl OTHOCUTE/IBHO OCHU BpalleHus. I[lnedo cubl. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckre yCTPOUCTBA W TIpaKTUUeCKOe TMpHUMeHeHHe: TMOALIUITHUKH,
[IBWKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHve WHepLIUMU.

CpaBHeHMe MacC B3aUMOJeUCTBYIOLINX TeJl.

Bropou 3akoH HeroTOHa.

W3mepeHue cuil.

CrioxeHuve CUJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT Aie(hOpMaLiUu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHYe CUJT TPeHUS TT0KOs, KAUeHUs U CKOJIbXKeHUSI.

YcnoBus paBHOBecusl TBEPOro Tesa. Buibl paBHOBeCHSI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHue aBm>KeHUst OpycKa 1o HaKJIOHHOM T/IOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLIUX B MPYKUHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

WccnepnoBaHWe ycnoBUM paBHOBECHs TBEPAOrO Tena, WMEKOLIEro OCh
Bpall|eHus.

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

WmnynbCc MarepuasbHOW TOUKM (Tena), CUCTeMbl MaTepUa/IbHbIX TOUEK.
WmnyneC cusbl U U3MEHeHHe HMIIyJ/bCa Tejla. 3aKOH COXpaHeHUs HMILYJIbCa.
PeakTrBHOe [IBUKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBIL.

KuHeTnyeckasi SHeprus MaTepuajbHOW TOUKU. Teopema 00 H3MeHeHUHU
KUHETUUYEeCKOW SHepruu.

[ToTeHumanbHas SHeprus. [ToTeHumanbHas SHeprus yIpyro
necdopMHUPOBAHHOM TMPYKUHBIL [loTeHI[abHast JHeprys Tesia BOIM3M MOBEPXHOCTU
3emu.

[ToTeHUManbHBle ¥ HeINOTeHLWa/lbHble  CHUJIBI. Ces3p  paboThbl
HeIOTeHLUa/IbHBIX CHJI C U3MEeHEeHHEeM MeXaHU4eCKOU SHEPruy CUCTeMBbI TeJl. 3aKOH
COXpaHEeHUsI MeXaHUUYeCKOU SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBAa M MpaKTUUeCKoe MpUMeHeHHWe: BOJOMET, KOmép,
TIPYKVHHBIN [TUCTOJIET, IBU)KEHHE paKeT.

LlemoHcmpayuu

3aK0H COXpaHeHUsl UMITyJIbCa.

PeakTHBHOe [IBU)XeHHe.

[epexop roTeHI[MALHON YHEPTHUU B KUHETUUYECKYI0 U 00paTHO.

YueHuueckuli 3kcnepumeHnm, aabopamopHble pabombl

M3yyeHre abCOMIOTHO HEYINPYroro yapa C MOMOIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHWeM MeXaHW4YeCKOW SHepruu
TeJla Ha [IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1€KY/ASIPHO-KUHEMU4eCcKoll meopuu

OCHOBHBIE T10/I0KEHUSI MOJIEKY/IIPHO-KWUHETUYeCKOM TeOPUM U UX OIBITHOE
obocHoBaHue. bpoyHoBckoe aBwkenue. [duddysusa. Xapakrep [ABWKeHUS WU
B3aMMOJIEMCTBUS YacCTUL| BelecTBa. Mojend CTpPOeHHs Tas30B, JKUAKOCTEH H
TBEP/BIX Tel U 00bsICHEHNe CBOMCTB Bell[eCTBa Ha OCHOBe 3TUX Mojeneil. Macca u
pa3Mepbl mosiekys1. KomnuectBo BeijectBa. [loctosgsHHass ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [Ilkana temmneparyp
Henbcus.



Mogenb wupgeanbHoro ra3a. OCHOBHOe ypaBHEHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHETMUeCKOW SHepruu TervioBOro [ABW)KeHHs uacTul] rasa. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akOHbI. YpaBHeHHe MeHzeneeBa—KnaneipoHa.
3akoH [lanbToHa. M3omporiecchl B HeasbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjectBa. ['paduueckoe mpecTaB/ieHre W30MPOLECCOB: MW30TepMa, M30X0pa,
n3obapa.

TexHruyeckue YCTpPOWCTBAa U TMpaKTUYeCKoe TpHUMeHeHue: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBalollMe [UCKPETHOE CTpPOeHHe BellecTBa, (ororpaduu
MOJIEKYJ/I OpraHUUeCKUX COeJUHEHU.

OnbIThI TI0 AU Y31 XKUAKOCTEN U ra3oB.

Mo/ienb 6pPOYHOBCKOTO JBHKEHMUS.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII|1e CylLL|eCTBOBaHUE ME>XXMOJIEKYIIPHOTO
B3aUMO/IENCTBUSI.

Mo/ienb, WTFOCTPUPYIOIIasi PUPOAY AaBJIeHHs ra3a Ha CTeHKU COCYy/a.

OnbIThl, WUTIOCTPUPYIOIME YypaBHEHHE COCTOSIHWS UZeaJbHOr0 rasa,
M30MPOLeCCHI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

OnpegeneHre MacChl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe H3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/1y TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT 0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucteMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUuecKon
cucTeMbl U crioco0bl eé u3meHeHusi. KonruectBo TeryioTsl U pabota. BHyTpeHHsis
SHeprUss ~ OJHOAaTOMHOTO  WJea/ibHOTO  Trasa. Bwujabl  Terionepeauu:
TEeTUIONPOBOIHOCTh, KOHBEKIWSI, U3/TyueHre. Y e/bHasl TelJIOEMKOCTh BelljeCTBa.
KonuuecTBO TeM0ThI MU Terjionepeaayve.

[Moustne 06 aguabaTHoM mipoiiecce. IlepBBIi 3aKOH TePMOAMHAMUKHU.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3omporieccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

Bropoii 3akoH TepMoiiHaMUKU. HeoOpaTUMOCTh MPOLeCCOB B TIPUPO/Ie.

TersioBble  MarwmHbl.  [IpUHIUMOBL  [JeHCTBUS ~ TEIUIOBBIX  MallWH.
[Tpeobpa3oBaHusi 3HEPrMM B TeIJIOBbIX MalMHax. Ko3dduimeHT mose3Horo
nevictBus TervioBod MammHbl. L[lukn KapHo u ero ko3d@uieHT Mo/e3Horo
JercTBUsI. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHuueckue yCTpPOWCTBAa U TIPaKTUUYeCKoe TpUMeHeHUWe: [IBUraTellb
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHre BHyTpeHHEH 3HEpruM Tejla TIPU COBEpPIIeHWH PabOTHI: BHIIET
npoOKu 13 OyTBIIKK TI0f [IeHCTBHEM CXKATOTO BO3/[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TPyOKe myTéM TpeHHs (BUAEOAeMOHCTPALIs).

V3meHeHMe BHyTpPeHHEW SHepruu (TeMriepaTyphl) Teja Npy Tervionepejaye.

OmbIT 110 aiiabaTHOMY PaCIITUPEHHI0 BO3/yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Moien iapoBoii TypOWHBI, ABUTaTe/Isi BHYTPEHHEr0 CropaHusi, peaKTUBHOT O
JIBUTaTeJIs.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHne yieIbHOW TEIJIOEMKOCTH.

Tema 3. Aepezamnbie cocmosiHusi eeujecmea. ®@azoebie nepexoobl

[Tapoob6pa3oBanue W KoHjeHcalys. VicriapeHue v KureHue. AOCOMIOTHas U
OTHOCHTE/bHAsl BJIA&XKHOCTb BO3AyXa. HacelllleHHbIM Tap. YjenabHasi TervioTa
napoobpa3oBaHHs. 3aBUCUMOCTD TeMIIepaTyphbl KUTIEHUs OT [laB/IeHHS.

TBépamoe Teno. Kpucranivueckrie u amopdHble Tesia. AHU30TPOIYS CBOWCTB
Kpucta/uioB. Kuakue Kpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBineHue u
KpUCTa/M3alusi. Y jenbHas TerioTa riasaeHus. Cyonumanysi.

YpaBHeHuUe TeryioBoro 6anaHca.

TexHUuUeckue yCTPOWCTBA M TIpaKTUUYeCKoe TMpHMeHeHUWe: TUTPDOMETp W
TICUXPOMETP, KalopUMeTp, TEXHOJIOTMU TI0JIyYeHUs] COBDEMEHHBIX MaTepuasoB, B
TOM UKMCJ/Ie HAHOMAaTeprasaoB, U HAHOTEXHOJIOTHH.

LlemoHcmpayuu

CBoliCTBa HaChIIEHHBIX MAPOB.

Kunenue npy MoOHW>KeHHOM /]aB/IeHUH.

Crioco6bl U3MepeHus BJIaXKHOCTH.

HabntoseHre HarpeBaHus U TIJ1aB/IeHUsI KDUCTA/UIMUECKOTO BellleCTBa.

JemMoHCTpaLusa KpUCTaios.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

W3mepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.

Pa3pen 4. JineKTpoguHaMuKa
Tema 1. Dnekmpocmamuka
OnekTpusauys Tej. OJIEKTpUYECKWW 3apsif. [lBa BuAA 3/1eKTPUUYECKUX
3apsaaoB. [IpOBOJHWKY, AWSMEKTPUKU M TOJYTPOBOAHUKHU. 3aKOH COXpPaHEHUs
3JIeKTPUYECKOr0 3apsija.
B3aumogelictBue 3apsifioB. 3akoH KynoHa. ToueuHbid 3/1eKTPUYECKUAN 3apsi/.
OnekTpuyeckoe moje. Hampsok€HHOCTb — 3/1eKTpyuyeckoro rmnoss.  [IpuHomn



CyNeprno3vLUA 37eKTPUYeCKUX Tosier. JIMHUM HarnpsyKEHHOCTU 3J1eKTPUYECKOro
TIOJIS1.

Pabora cun 3seKkTpocTaTruueckoro oss. [ToreHiyan. Pa3HOCTh MOTeHIUAIOB.
[IpOBOJAHUKU U [AUSNEKTPUKU B 3JI€KTPOCTAaTUUECKOM Tiojie. [IvajiekTpuyeckas
TIPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZeHcaTop. D/IeKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyeCcKue YCTPOMCTBA M MpPAKTUUYECKOe TMpUMEHEeHHe: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/7eKTpOCTaTUUecKasi 3alluTa, 3a3eM/ieHue 3eKTPOINpubopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arlrapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M MPUHLIUIT JeWCTBUS 37IeKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

OJIeKTpUUEeCKOe MoJie 3apSKEHHBIX TeJl.

ITpoBOAHUKU B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTprKYU B 3/1IEKTPOCTaTAUYECKOM MOJIe.

3aBUCHMMOCTb  3JIEKTPOEMKOCTM TIJIOCKOTO KOHJeHcaTopa OT IUIOLaju
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U IN3JIEKTPUUYECKOW TTPOHUI[aeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

N3mepeHue 3/1eKTPOEMKOCTH KOH/€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuyeckull moK. Toku @ pa3auuHbIX cpedax

ONeKTpUUeCKUA TOK. YCJIOBUS CYL[eCTBOBaHUSI 3/€KTPUUECKOrO TOKa.
Nctounvku Toka. Cuna Toka. [1oCcTOSIHHBIN TOK.

Harpsikenue. 3akoH Oma /151 yyacTKa Lielu.

OJIeKTpUUYECKOe COMNPOTUBJIEHUE. Y[leJIbHOe COMNPOTUB/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, napasvie/ibHOe, CMelllaHHOe CoeiHeHUe IIPOBOJHUKOB.

Pabora »smekTpuueckoro Toka. 3akoH JIkoysns—/leHija. MOIIHOCTb
3JIEKTPUYECKOr0 TOKaA.

OJIEKTPOABWIKYLLIAsE CW/la U BHYTPEHHee COINPOTHB/IEHHWE MCTOYHMKA TOKa.
3akoH OMa /151 TIO/THOU (3aMKHYTOW) 371eKTpUUeCKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHAas  MNPOBOJWMOCTb  TBEPABIX  META/UVIOB.  3aBUCUMOCThb
CONPOTHBJIEHUSI METAJ/IJIOB OT TemriepaTypbl. CBePXIPOBOJVUMOCTb.

DneKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TosmyripoBOgHUKH. CobcTBeHHas U rip¥MecHast MPOBOIUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBA p—Nn-Tiepexo/ia. [1o1yrpoBoAHUKOBBIE TIPUOOPHI.

ONeKTpUYeCKMd TOK B pacTBOpax W  paciylaBax  SJIeKTPOJIUTOB.
OJIEKTPOJIUTUYECKAas: JUCCOLUALIMS. DJIEKTPOJIUS.



OneKTpuueckud TOK B raszax. CamoCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psag. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPaKTHUYeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbTMETP, peOCTaT, WCTOUHHMKA TOKA, 3JIeKTpOHArpeBare/bHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYMHBIN WO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTBI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LIWIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIUHBI,
TJIOLA/IU TIOTIEPEeYHOr0 CeueHusi U MaTepuaria.

CMelLlaHHOE COe/JMHeHHe TTPOBO/JHHUKOB.

[IpsiMoe wW3MepeHHe >JEKTPOABWXKYILLeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHMUeCKOro 3/ieMeHTa 1 OlleHKa BHYTPeHHero COMpPOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHB/IEHUSI METAJIJIOB OT TEMIIEPATYPhI.

[TpoBOAMMOCTB 3/1EKTPOIUTOB.

VickpoBoi pa3ps/ v IIPpOBOAYMMOCTb BO3JyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABWXKYILeH CUTbI UCTOUHHMKA TOKA W €ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtopenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCYIIeCTB/SIETCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMETHbIX CBsI3eli C KypcaMd MaTeMaTUKH,
buonoruu, XUMUH, reorpadry U TEXHOJIOTHH.

MedcnpeOmemHble noHsimusi, CBsI3aHHbIE C U3y4YeHHMEM MeTO/0B Hay4HOIO
TO03HAHUs: sIBJIeHWe, HayuHbld (akT, rurortes3a, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIepUMEeHT, MOZie/IiPOBaHue, MO/ieflb, U3MepeHHe.

Mamemamuka: pelieHue CUCTeMbl YpaBHeHUM, JIMHeWHasi (QyHKLUS,
napabona, runep6osia, Ux rpaUKA U CBOMCTBA, TPUTOHOMETpUUECKUe (YHKIIUU:
CUHYC, KOCUHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXK/eCTBO,
BEKTOPBI U UX MPOEKLIMU Ha OCH KOOP/IMHAT, CJIOXKEeHHEe BEKTOPOB.

Buonozusi: MexaHnueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KMBBIX OPraHU3MOB (BU/IbI TeTlioNepe/iauu, TeryIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIeHUs B XKUBOU MPHUPO/Ie.

Xumusi: fUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIEKYJI, MOJIb
Bell[eCTBa, MOJISIpHasi Macca, TelJIOBble CBOMCTBA TBEPABIX TeJl, )KUJKOCTEe! U ra3os,



3/IeKTpUUeCKUe  CBOMCTBA  METajIOB,  3JIeKTPOJIMTAYECKAss  AUCCOLMALus,
rajibBaHUKa.

T'eoepacpusi: BaKHOCTb BO3/lyXa, BETPbl, bapomeTp, TepMOMETP.

TexHonoeus: mipeobpa3oBaHue [BMXKEHHN C KCII0J/Ib30BaHHMEM MeXaHU3MOB,
yU6T TpeHUs] B TeXHUKe, TIOJLLIWITHAKY, HWCIO/Jb30BaHWE 3aKOHAa COXpaHeHUs
UMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U Jpyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, ObITOBO XOJIOIUILHUK, KOHAUIIMOHEDP, TeXHOJIOTUH
TO/TyUeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/ie HaHOMAaTepuasjaoB, U
HAHOTeXHOJIOTWH, 3JIeKTPOCTaTHUeCKasi 3alliuTa, 3a3eMJ/IeHHhe 31eKTPOIpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpOHarpeBare/ibHbIe TIpuOOpHI,
3/IeKTPOOCBETUTe/IbHBIE TPUOOPHI, ralbBaHUKa.

11 K/TACC

Pa3pen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe noJie. 3/1eKMpoMazHUMHAs1 UHOYKYus

[TocTosiHHbIe MarHUTHI. B3aMo/1elicTBHe MOCTOSSHHBIX MarHUTOB. MarHUTHOe
riosie. BekTop MarHUTHOUW UHAYKIMHA. [IpUHLIMN Cynepno3uLMd MarHUTHBIX TTOJIEM.
JIvHMM MAarHUTHOW HWHAYKUUM. KapTWHa /JMHUKA MarHATHOW WHAYKLUM TOJIS
TIOCTOSIHHBIX MarHWTOB.

MarHuTHoe TIO/le TIPOBOJHMKA C TOKOM. KapTwHa JIMHUM WHAYKIUA
MAarHUTHOT'O TIOJ/ISl [JIMHHOTO TIPSIMOI0 TPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTena. B3auMmoencTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYyJIb U HaTlpaB/ieHUe.

Cuna JlopeHlija, eé MOAYJb U HaripaB/ieHUe. [IBrKeHre 3apsoKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cusibl JIopeHria.

fBneHve 5/IEKTPOMAarHUTHOM WHAYKUMHU. [IOTOK BeKTopa MarHUTHOU
VHJYKLIUKU. OJIeKTPOABIKYIass CWia WHAYKUWU. 3akOoH 3/1eKTPOMarHUTHOM
nHaykuuu dapagest.

BuxpeBoe ssieKTpuueckoe Tiojie. OEKTPOABMXKYILas CWla WHAYKLUUA B
IPOBOJHUKeE, IBUKYIL|eMCS MTOCTyIaTe/IbHO B OZHOPOJHOM MarHUTHOM I10JIe.

ITpaBuo Jlenua.

NHAyKTUBHOCTb.  fIB/leHWe CaMOWHAYKLUMU. OJIEKTPOABWKYLLAsS  CUJa
CaMOUHAYKLIUMU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

DJIeKTPOMarHuTHOe T10Jie.

TexHUUyeckre YCTPOMCTBA W MPAKTUUYECKOe TMpHUMeHEeHHe: TMOCTOsSIHHbIE
MAarHuThl, 3/IeKTPOMAarHuThl, 3JIeKTPOABUraTe/lb, YCKOPUTE/IW 3JIeMeHTapHbBIX
YaCTUL], UHAYKLIMOHHAA [1eYb.



LlemoHcmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IEKTPOHHOI0 MyYKa MarHUTHBIM I10JIEM.

JIMHUM VHYKL[AX MarHUTHOTO TI0JISI.

B3avmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBre cunbl JIopeH1ja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 3/1€eKTPOMarHUTHOM MHAYKLUU.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl UHAYKLMU OT CKOPOCTA W3MEHEHUs!
MarHMTHOIO MOTOKaA.

SB/1eHre CaMOUHAYKLVH.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHrie MarHUTHOIO T10/151 KQTYIIKU C TOKOM.

WccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBlieHUs 5/1eKTPOMarHUTHOW UHYKLIWU.

Pa3pen 5. Koie0aHusi ¥ BOJIHBI

Tema 1. MexanuuecKue u 3/1eKmpomazHumHble Ko/1e0aHusl

KonebarenbHass  cucremMa. CBoOogHBIE  MeXaHWUeCKHe  KoJjieOaHHS.
apmonuueckre Kosiebanus. Ilepuop, vacTtoTa, amruidTyga U (as3a KonebaHUi.
[Ipy>KMHHBIM MasATHUK. MaTeMaTUYeCKUd MasiTHUK. YpaBHeHHe rapMOHWYECKUX
KosieOanuii. [IpeBpaiiieHrie SHePryuu Py rapMOHUYECKUX KOJIeOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KojiebaHUs B
ueasbHOM KojebaTeslbHOM KOHType. AHANOTUs MeXAy MeXaHUueCKUMH |
3/IeKTPOMarHUTHBIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
SHEPTUU B UJeasbHOM KosiebaTesTbHOM KOHTYPe.

[TpencTaBieHye O 3aTyxarolnx KonebaHUsX. BbIHYKIeHHbIe MeXaHHUYeCcKue
KonebOaHusi. Pe3oHaHC. BeIHYK/IeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemenHbli TOK. CHHyCOWJAnbHBIA [EepeMEHHbIM TOK. MOLJHOCTB
MepeMEeHHOr0 TOKa. AMIUIMTYJHOe W [eWCTBYHOLlee 3HaueHue CUIbl TOKa H
HarpsUKeHUs..

Tpanchopmarop. TIponsBozcCTBO, Mepefiaua U MoTpebsieHNe 3/1eKTPUUeCcKoi
SHEepruu. JKOJIOTUYECKHe PUCKW TPU MPOM3BO/CTBE 37eKTpo3Hepruu. KysbTypa
VICITI0JIb30BaHUS 3JIEKTPOIHEPTHH B NTOBCEJHEBHOM KU3HHU.

TexHUuyeCcKue yCTPOWCTBA W TMpaKTUUYECKOe TMpHUMEHEeHHe: >SJIeKTPUYeCKUu
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 37IeKTpornepesay.

LemoHcmpayuu

ViccnemoBaHuie TapamMeTpoOB KoJyie0aTe/IbHOM CHUCTeMbI (TIPYKWUHHBIA HWIH
MaTeMaTUYeCKUN MasiTHUK).



HabttojeHue 3aTyxaroIux KoieOaHHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOTe0aHHUM.

Habntopenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOie0aHUsI.

OcuusiorpaMMel (3aBUCMMOCTH CHJTbI TOKA U HAarpsDKeHUs1 OT BPeMeHM) /1Sl
3/IeKTPOMarHUTHBIX KOJiebaHUM.

Pe3oHaHC TmipyM TOC/IeOBaTelbHOM COEJUHEHWH DPEe3HCTOpa, KaTYLUKU
VH/JYKTUBHOCTH Y KOH/IeHCaTopa.

Mopenb TMHUM 371eKTpONepeIaun.

YueHuuecKull 3kcnepumeHnm, 1abopamopHble pabombl

WccnemoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JJTMHBI HUTH Y MaccChl rpy3a.

WccnenoBanne nepeMeHHOr0 TOKA B LMK K3 MOC/IeJ0BAaTe/IbHO COeMHEHHBIX
KOH/IEHCaTOopa, KaTyLLK! U Pe3ruCTopa.

Tema 2. MexaHuuecKue u 3/1eKmpomazHuUmHble 60/1Hbl

MexaHuueckue BOJIHBI, ycioBUsi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuHble YW TIPOAO/BHBIE  BOJIHBI.
Nurtepdepeniys U gudpakijyds MexaHu4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['/poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DeKTPOMAarHUTHbIe BOJIHBL. Y CJIOBUSI U3/TyUEHUS 3/IEKTPOMArHUTHBIX BOJIH.
B3avmHuasi opuenTaius BektopoB E, B, V B snekTpomarauTHoM BosHe. CBOUCTBa
3JIeKTPOMarHUTHBIX BOJIH: OTpakeHue, TpesioM/ieHue, Nossipu3alnus, qudpakiys,
vHTepdepeHIUsi. CKOPOCTb 3/IeKTPOMAarHUTHBIX BOJTH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIBI paguOCBA3Y Y Te/leBUAeHus. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUyeckre yCTPOWCTBA U TIPAaKTUUECKOe TpPUMEHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3ByKOBasi AUArHOCTUKA B TEeXHWKe W MeJuLIMHe, pajap,
paZiIMOTIPUEMHUIK, Te/IeBU30p, aHTeHHa, TenedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacIpOCTpaHeHHe MTOTIePEeYHbBIX U MPO/[0/IbHBIX BOJIH.

Koneb6mtorieecst Tei0 Kak NCTOUHUK 3BYKa.

HabsrojeHre oTpaykeHus ¥ MpeioM/IeHUsi MeXaHUUeCKUX BOJIH.

Habntopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOM Pe30HaHC.

HabsofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosiebaHMiA.



WccnenoBanre CBOUCTB 3/IEKTPOMAarHUTHBIX BOJTH: OTPaKeHUe, TIpe/ioMJIEHHe,
rosisipu3anys, Audpakiys, uHTepdepeHLys.

Tema 3. Onmuka

l'eomeTpuueckass ontuka. [IpsmosiiHeNHOe pacrpocTpaHeHue CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTa. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHre cBeTa. 3aKOHbLI OTpakeHHUsI cBeTa. [TocTpoeHne n3obpakeHHi B
TIJIOCKOM 3€pKarie.

[TpenomeHuve cBeta. 3aKOHbI TIpe/IoMIeHUs1 cBeTa. AOCO/IOTHBIN TTOKa3aTeb
nipeiomsienusi. [losiHOe BHyTpeHHee oTpaxkeHue. IlpefieslbHBIM YroJ TIOJTHOTO
BHYTPEHHEr0 OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro ceeta. LIBer.

Cobwupatoliie 1 paccerBaroliue JMH3bl. ToHKast inH3a. @OKyCHOe pacCTosiHUe
Y OITHYecKasi CWjla TOHKOW nH3bl. [locTpoeHure n3obpaykeHnii B cOOMpPAlOIIUX U
paccerBaroLMX JUH3aX. POpMyJia TOHKOW JIMH3bL. Y BeJIMUeHUe, JaBaeMoe JIMH30M.

[Tpegenbl MpUMEHUMOCTH FeOMeTPUUYEeCKOW OINTHKH.

BosHoBas ontuka. WHTepdepeHuusi cBeta. KorepeHTHble HCTOYHUKU.
YcioBusi HabmofieHWssT MakKCHMyMOB W MWHUMYMOB B HWHTep(depeHI[MOHHOM
KapTHHE OT [IBYX CUH(a3HbIX KOTePEHTHBIX UCTOUHHKOB.

Oudpakiys cBeta. [IudpakilMoHHasi pemiéTka. YCaoBUe HabmomeHus
[JIaBHBIX ~MakKCUMYMOB TIpM MaZleHUd MOHOXPOMAaTWUYeCcKOro CBeTa Ha
IU(paKIMOHHYIO PELlETKY.

[Tonsipuzauus ceeta.

TexHUuyeckre yCTPOWCTBA U TIpaKTUUeCKOe TpUMeHeHue: OUKH, JIyIa,
doToanmapaT, TPOEKLIMOHHbIA anmapaT, MHKDOCKOM, TeJeCKOI, BOJIOKOHHAsI
OMTUKa, AU(PPaKI[MOHHAs PelléTKa, TOJISIPOU,.

LlemoHcmpayuu

[IpsiMmonviHeliHOe pacrpoCTpaHeHWe, OTpaKeHWe U TpeJioMJIeHUe CBeTa.
OnTuueckue TIpUOOPHI.

ITotHOE BHYTpeHHee oTpaxkeHUe. Mo/ie/b CBeTOBO/A.

WccnemoBaHre CBOMCTB M300pakeHHUH B JTMH3aX.

Mojenu MUKpPOCKOIIa, TejlecKorIla.

HabntoneHve nnrepdepeHLvy CBeTa.

Habmonenne nudpakiuu ceeTa.

Habmtopenue aucriepcru cBeTta.

[TonyueHue crieKTpa C TIOMOIIbIO [IPU3MBI.

[TonyueHue cnieKTpa C IOMOIIBIO JUPPAKLMOHHOW PEIIETKH.

HabsrojeHue nmonsipyu3aiiiy CBeTa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue rokasaTesis MpeioM/IeHHsI CTeKIIa.



ViccnenoBanue CBONCTB M300pa>keHU B TMH3aX.
Habmtopenue aucriepcru cBeTta.

Pa3pesn 6. OcHOBBI cielida/IbHON TeOPHH OTHOCUTE/IbHOCTH

['paHuLIbI NPUMEHUMOCTHU K/IaCCUYeCKOM MeXaHUKU. [1oCTynaThel crierjuaabHOU
TeOPUH OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTb MOJYJ/ISI CKOPOCTU CBETa B BaKyyMe,
TIPUHLIAI OTHOCUTE/IbHOCTHA DUHIITENHA.

OTHOCUTENTLHOCTb OJHOBPEMEHHOCTU. 3amMejljieHre BPeMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMIYJIbC PeasiTUBUCTCKOW YaCTHLIbI.

CB$i3b MacChl C SHePrUer U UMITYJIbCOM PeISITUBUCTCKOW YaCTHULIbl. DHepPrusi
TTOKOS.

Pa3pen 7. KanToBas ¢usuka

Tema 1. D1emeHmMbl K6AHMOBOLI ONMUKU

dotonHbl. Popmyiia [11aHkKa cBsizu sHeprum GOTOHA C ero 4YaCTOTOW. DHeprus
Y UMITyJIbC (POTOHA.

OTtkpbiTHe U uccnefoBanre Gorodddekra. OnbiTel A. I'. CTtoseToBa. 3aKOHbI
doToadekra. YpaBHeHue OliHIITeiHa Ay doTodpdekra. «KpacHas rpaHuia»
dboTo3pdexrTa.

Hasnenue cBeta. OnbiThl I1. H. JIeGezeBa.

XyUMUYecKoe JieliCTBUe CBeTa.

TexHUUecKue YCTPOMCTBA U TMpaKTUUeCcKoe MpHUMeHeHUe: (HOTO3/eMeHT,
doTomaTumk, comHeuHasi 6atapesi, CBeTOAMNO/,

LlemoHcmpayuu

®oT03(PheKT Ha YCTaHOBKE C LIMHKOBOU MJIACTUHOM.

WccnenoBaHue 3akoHOB BHelliHero ¢hoTo3ddeKxTa.

Caetoauof.

CosiHeyHasi OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiThl Pe3epdopsa 1Mo paccessHUIO & -YaCTHII.
[InanerapHas Mogens atoMma. Iloctynatel bopa. M3nyueHue U TiorsoleHue
(hOTOHOB TpU Tepexo/ile aToMa C OJHOTO YPOBHSI SHepruyd Ha Jpyrou. Bupsl
criekTpoB. CrieKTp YpOBHEeM SHepruu aToMa BOJ0po/ia.

BosiHOBBIe cBoMcTBa yactull. BomHel e bponns. KopnycKynsipHO-BOJIHOBOU
Ayaiv3Mm.

CroHTaHHOe U BLIHYK/IeHHO€e U3/TyueHue.

TexHUUyeckre YCTPOMCTBA U TpPaKTUUeCKOe TPUMEHEHMe: CIeKTpPaJbHbIN
aHam3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITbIOTED.

LlemoHcmpayuu



Mogens onbita Pe3epdopga.

OmnpesiesieHyre [JIMHbI BOJIHBI J1a3epa.

Habsto/jeHue iMHevaThIX ClIeKTPOB U3/TyueHusl.

Jlasep.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombl

HabsrojeHue iMHeHYaToro crekTpa.

Tema 3. AmomHoe 510po

OKCIeprMeHThI, [I0Ka3bIBalolle CJI0KHOCTb CTpoeHust szpa. OTKpeITHe
paauroakTuBHOCTU. OnbIThI Pe3epdopaa mo orpeziesieHH0 COCTaBa PaJiIMOaKTUBHOTO
usnyuenus.  CpoiictBa  anbda-, 0OeTa-, ramma-usznyueHus.  BrusiHue
PaZIMOAKTUBHOCTH Ha >KUBbI€ OPTraHU3MBbI.

OTkpeITHe MPOTOHA W HeWTpoHa. HykyioHHas mogens sgpa [eiizenOepra—
NBanenko. 3apsp sapa. MaccoBoe unciio sapa. M30Torbl.

Anbba-pacnian. OJIeKTPOHHBIM UM TIO3UTPOHHBIA OeTa-pacrmaz. ['amma-
u3JlydyeHre. 3aKOH paJJM0aKTUBHOIO pacraja.

OHeprus CBsI3U HYKJIOHOB B sifipe. fepHble cusbl. [ledekT Maccel sgpa.

AnepHele peakuuu. [leeHue U cUHTe3 azep.

AnepHbiii peaktop. TepmosigepHblii cuHTe3. [Ipo0/ieMbl W TIEPCIIEKTHUBBI
s1lePHOM SHEPreTUKU. JKOJIOTUYECKHEe aCIleKThl SjePHOW SHEPreTHUKHU.

OnemeHTapHble YacTULbl. OTKpPBITUE TO3UTPOHA.

MeTo/pl Hab/TIOIeHUST ¥ PETUCTPALIUK 37IeMeHTapHbBIX YaCTHII.

dyH/1aMeHTa/IbHbIe B3aUMO/enCcTBYsA. EAMHCTBO u3HuecKol KapTUHBI MUPa.

TexHUUeCcKre yCTPOMCTBA W MPaKTUUeCKOoe MPUMEHEeHWe: T03UMeTp, Kamepa
BunbcoHa, siiepHbIii peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTYMK MOHU3UPYIOIIUX YaCTHL].

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHue TpeKOB YacCTHL] (110 TOTOBBIM (poTOrpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

OTanbl pa3BUTHS aCTpOHOMUM. [IpUKIajHOe U MUPOBO33pEHUYECKOe 3HaUeHUe
aCTPOHOMUH.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHETbl, UX BUAUMOE
JIBU>KEHUeE.

CoJiHeuHasi cucrema.

Connue. ConHeuHast akKTUBHOCTb. McTouHWMK 3Heprun CosiHLA W 3BE3[.
3BE3/Ibl, UX OCHOBHBIE XapaKTePUCTHKU. [luarpamma «CrHeKTpajbHbIM KjacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3]] TJIaBHOW MOC/e/JOBaTe/IbHOCTU. BHyTpeHHee CTpOeHUe



3Bé371. CoBpeMeHHbIe Tpe/iCTaB/IeHHUs O MPOUCXOXKIEeHUU U 3BoyroLurd ComHLa U
3B€371. OTaribl )KU3HU 3BE3].

Mneunsii [lyte — Hamia ['anaktvka. IlosoxkeHuve u gBvkeHue Co/HIlA B
lanaktuke. Tunbl rasakTvk. PagroranakTuky v KBasapbl. YEpHbIe ABIPBI B s/1pax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. Pe/likToOBOe U3jlyyeHue.

MaciirrabHasi cTtpyktypa BeeneHHoili. MeTaranakTuka.

HepeiiéHnabie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsrofieHusi HeBOOPY)KEHHBIM T71a30M C MCMO/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [I71s1 OTIpe/ie/ieHUsl T10J/10’KeHUs] HeOeCHBIX 00beKTOB Ha KOHKPETHYHO
JlaTy: OCHOBHbIe c03Be3usi CeBepHOro MoJyliapusi U sipkue 3BE3/bl.

Habmtopenus B Teneckon JIyHel, TiadHet, MieuHoro [TyTu.

O6o00miaroiiee MOBTOPeHUE

Ponb ¢u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJIOTMYECKOM,
COLIMA/ILHOM U 3TUYeCKOU cpepax /lesaTe/IbHOCTU UesioBeKa, PoJib U MeCTo (DM3UKHU U
aCTPOHOMMM B COBpeMEHHOW Hay4YHOUW KapTWHe MUpa, po/b (PU3NUeCcKou TeOpuH B
(hopMHpOBaHMH MpeJCTaBAeHUM 0 (PHU3UUEeCKOW KapTUHE MHpPa, MECTO (PM3UUeCKOU
KapThuHbl Mupa B 00IleM psy COBpPeMeHHbIX eCTeCTBeHHO-Hay4YHBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBSI3H

N3yyenue Kypca (pusuky 0a30Boro ypoBHsi B 11 Kjacce OCyILeCTBSIETCS C
YU4ETOM COZlepKaTelbHbIX MeXKIIpeJMeTHbIX CBs3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUn, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBSi3aHHbIE C W3Y4Y€HUEM METO/I0B HAyUHOTO
MO3HAHUWs: SIBJIEHWEe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJIMUMHA, 3aKOH,
Teopusi, Hab/roieHre, FIKCIIePUMEHT, MO/Ie/IMPOBaHUe, MO/le/ib, U3MepeHHe.

Mamemamuka: peuieHve CHUCTEMbl yPaBHEHWW, TPUTOHOMETPUYECKUE
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|€CTBO, BEKTOPbl M UX MPOEKLMHA Ha OCHM KOODPJWHAT, CJIO)KEHHe BEeKTOPOB,
TIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, MPU3HAKW TI0J00Hus TpPEeyrojbHUKOB,
oripe/iesieHHe TIJIO[aAN TJIOCKUX GUryp u 06béma Ter.

Buonoeus: sneKTpuueckve siBJIeHUST B JKUBOW TIpUpojie, KosiebaTesbHbIe
JIBIDKEHUSI B )KMBOM TIpUPO/ie, ONTUUeCKHe SIBJIeHUs] B )KUBOM TIpUpO/ie, [1eliCTBHe
paialiii Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJl, MeXaHHW3Mbl 00pa30BaHMsl KPUCTA/I/TMUeCKOMN PeIléTKH, CTIeKTpa/bHbIN aHaIu3.



I'eoepacpusi:  marHuTHbIe TmOAOCa 3eM/M, 3a/le)KM MarHUTHbIX — PY/,
dhoToChEMKA 3eMHOM ITOBEPXHOCTH, TIpe/icKa3aHue 3eM/IeTPsICeHU.

TexHonoz2usi: JMHWAW  37M€KTporiepefiady, TeHepaTop MepeMeHHOro TOKa,
3/IeKTPO/IBUTaTe/ b, WHAYKLMOHHAsi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKLMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeuyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeaMera «®du3vKa» Ha ypOBHe CpegHero oOIrero
obpa3oBaHust (6a30BbIii YPOBEHB) [IODKHO 00ECTIeUNTH IOCTYDKEHHE CJIeAYIO[HX
JTMYHOCTHBIX, METAINpeAMEeTHBIX U MPeIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHI

JIMUHOCTHBIE pe3yJbTaThl OCBOEHUST yueOHOTOo TrpeaMeTa «PU3MKa» [[OJDKHBI
OTpa)kaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXCsi PYKOBOACTBOBATHCS
chopMUpOBaHHOM BHYTpPeHHeM TMO3Uul[Med JUYHOCTH, CUCTEeMOM I|@€HHOCTHBIX
OpHEeHTAllUi, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKIeHHH, COOTBETCTBYIOI[UX
TPAJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITa JIeATe/IbHOCTH B TIPOLiecCe peasiv3aliiM OCHOBHBIX HarpaB/ieHUN
BOCITUTaTEeIbHOU JeITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

c(hopMHUPOBAHHOCTb IPAYKAAHCKOM MTO3UIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCHMCKOT0 00IIIeCcTBa;

MpUHSATHE  TPAJULIMOHHBIX  OOIeuesloBeUeCKUX T'yMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTe;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MUHTEpecax IPaKAaHCKOIo
o0I11iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IelCTBOBATh C COL[MaIbHbIMU UHCTUTYTaMU B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TYMaHUTAapHOM Y BOJIOHTEPCKOM JesITe/TbHOCTH;

2) IaTPUOTHUYECKOT0 BOCTIMTAHMSI:

c(hOopMHPOBaHHOCTb POCCUNCKOU IPaXKAaHCKON U@ HTUUHOCTH, MaTPUOTU3MA;

1[EeHHOCTHOe OTHOIIeHHWe K TOCYy/JapCTBEHHbIM CHMBOJIAM, JOCTW)KEHUSIM
POCCHUHCKUX YUEHBIX B 00/1aCTH (PU3UKY U TEXHUKHY;

3) AyXOBHO-HPaBCTBEeHHOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUUECKOTO MOBE/IeHHSI;

CIIOCOOHOCTh OlIeHHMBATh CUTYallMI0 W TIPUHMMATh OCO3HAHHBIE DeIleHHs,
OPUEHTUPYSCh HA MOPA/JbHO-HPAaBCTBEHHbIE HOPMbI U L[€HHOCTH, B TOM YHCJIEe B
JleATeJIbHOCTU YUYE€HOTI 0,

0CO3HaHUe JIMYHOT'O BKJ/IaZia B IOCTPOeHUe YCTOMUMBOTO OyAyILero;

4) 3cTeTUYeCKOro BOCIUTAHMS:

3CTETUYECKOEe OTHOLLIEHHE K MUDY, BK/ItOUasi 3CTETUKY HayUHOr0 TBOPYECTRBa,
TipucyIiero Gpusnyeckou Hayke;

5) TPyAOBOro BOCIIUTAHMS:



WHTepeC K pa3/iMuHbIM cdepam MpodeccuoHanibHOW JAesiTebHOCTH, B TOM
YKCJIe CBSI3aHHBIM C (DM3UKOM U TeXHUKOM, YMEeHHe COBepIllaTh 0CO3HAHHBIN BHIOOD
Oynayiiieii ipodeccuu U pearM30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TI/IaHbI;

TOTOBHOCTb M CITOCOOHOCTH K 00pa30BaHUIO M camMo0Opa30BaHHIO B 00/1acTH
(bUY3UKY Ha IPOTSDKEHWH BCel )KU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh 3KOJIOTUUECKOW KYy/IbTYphl, OCO3HaHWe TJI00a/bHOTO
XapakTepa 3K0JIOTHUYeCKHUX TTpob/iem;

TJIaHUPOBaHWe U OCYIIeCTB/IeHHe IeMCTBUM B OKPY>Katolller cpeJie Ha OCHOBe
3HaHUS L[e/led YCTOWUMBOIO Pa3BUTHS Ue/I0BEYeCTBa;

paciiMpeHue OIbiTa [AesiTeTbHOCTA SKOJIOTHUYeCKOW HarlpaB/eHHOCTU Ha
OCHOBE UMEIIUXCS 3HAHUM 110 (PU3UKE;

7) IeHHOCTH HAay4YHOT0 MO3HAHUA:

c(hOpMUPOBAaHHOCTL MHPOBO33DEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3UUECKON HayKU;

OCO3HaHWe 1[eHHOCTU Hay4yHOW [eATe/IbHOCTU, TOTOBHOCTH B TIpoLjecce
n3yuyeHusi GU3UKKU OCYILIeCTBISTh MPOEKTHYIO U UCC/Ie[I0BaTe/IbCKYIO /1eITe/IbHOCTh
VH/JVBH/Ya/lIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/IbHbIe YHUBePCa/IbHbIE YUeOHbIe AeHCTBUSs
Ba3zoBble jloruyeckue AeiiCTBHA:
camocTosiTe/ibHO  (OpMy/MpOBaThb M aKTyaJu3upoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
orpefiesisiTh LieJIM [|esiTeIbHOCTH, 3aJaBaThb IapaMeTpbl W KPUTEPUM HUX
JOCTHKEHUS;
BBISIB/ISITh ~ 3aKOHOMEPHOCTA U TPOTUBOpEYMsT B  pacCMaTpUBaeMbIX
bU3MUeCKUX SIB/IEHUSIX;
pa3pabarbiBaTh T/IaH pellieHus: MpobeMbl ¢ YUETOM aHa/lM3a UMEHOIIUXCS
MaTepHabHbIX Y HeMaTepuasbHbIX PeCypCOB;
BHOCUTb KOPPEKTUBBI B IeSITeJIbHOCTD, OLIEHHBAaTh COOTBETCTBHUE Pe3y/IbTaToOB
LeJisIM, OLIeHWBaTb PUCKU TOC/Ie/ICTBUM JesTe/TbHOCTH;
KOOPZIMHUPOBATh U BBITIOJHATH PA00TY B YC/IOBUSIX PeabHOT0, BUPTYaIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMO/IeHCTBUS;
pa3BHBaTh KpeaTUBHOE MbILLJIEHHe TIPU pellieHnH XKU3HEeHHBIX MpobieMm.
Ba3oBble ucc/iejoBaTe/IbCKHe e CTBUS:
B/a/leTb HAay4YHOM TepPMUHOJIOTUEN, K/IHUeBbIMU TMOHATUSAMU M MeTOoJaMu
bu3rMUecKon HayKu;



BJIaZIETh HaBbIKaMHU yueOHO-UCC/IeZ0OBaTeTbCKOM U TTPOEKTHOM [1eATe/TbHOCTH
B 00/actu (pU3UKH, CITOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/IbBHOMY TIOUCKY
METO/IOB peIlleHHs 3aiau (HU3UUECKOTO COJEepKaHHUs, MPUMEHEHHWIO Pa3InYHBIX
MEeTO/I0B ITO3HAHUS;

BJIAZIETh BHAAMH JesiTeJIbHOCTU II0 IIOYYEHHI0 HOBOTO 3HAHHS, €ro
WHTEeprpeTalid, MpeoOpa30BaHUI0 M TIPUMEHEHHI0 B Ppa3/IMUHBIX YUeOHBIX
CUTYAI[USX, B TOM UHCJIe TIPU CO37IaHUK yU4eOHBIX IIPOEKTOB B 00/1aCTH (DU3UKU;

BBISB/ISTh TIPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBaTh 3ajauy,
BBIZIBUTATh TUIOTE3Y €€ pellleHuys], HAXOAUTh apr'yMEeHTHI /ISl I0Ka3aTe/IbCTBAa CBOMX
YTBEP>)K/IeHUH, 3a/1aBaTh MTapaMeTphbl U KPUTEPHH PEIIeHHST;

aHA/IM3UPOBaTh IIOMTyUeHHbIe B XOZie peIleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBATh WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh W3MeHeHHe B HOBBIX
yCJIOBUSX;

CcTaBUTb W (GOpMyIHMpoBaTh COOCTBeHHBIE 3aZlauvi B 0Opa3oBaTebHOMU
JesITe/IbHOCTH, B TOM UKCJIe TIPU U3yUeHUH (DU3HKH;

JlaBaTh OL[€HKY HOBBIM CHUTYAI[UsIM, Ol[eHUBATh MPHOOPETEHHBIH OIIBIT;

yMeThb IIepeHOCUTh 3HaHUSI 10 GH3MKe B MPAaKTHUeCKyl 00/1acTb
JKU3HEeIesITe/TbHOCTH;

yMeTb MHTErPUPOBATh 3HAHUS U3 PA3HBIX YUeOHBIX ITPeIMETOB;

BBIIBUTaTh HOBbIE W/IeH, Mpe/jlaraTb OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTb ITPOO/IEMBI U 3a/1aUH, JOITyCKaIOIIe abTePHATUBHBIE PEeIIeHHS.

Pabota ¢ nua(popmanmeii:

B/Ia/IeTh HABBIKAMH TI0/TydYeHHsT UHGOPMAI[UK (PU3UUEeCKOTO COJIeP)KaHUS U3
HWCTOYHWKOB Ppa3HbIX THIIOB, CAMOCTOSATEIHHO OCYIIIeCTB/IATh IIOWCK, aHasu3,
CHUCTEMATH3alIMI0 U HWHTEPIIpeTal[ii0 WHGOPMAIMK Pa3/IMUHBIX BUI0B M (HOPM
TIpe/ICTaBJ/IeHHS;

OLIEHHBATh JOCTOBEPHOCTh MH(OPMALIH;

WCTIO/Tb30BaTh  CpeicTBa  WH(OPMAI[MOHHBIX YW KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B PeIleHHH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WM OPraHU3al[dOHHBIX
3a/1a4 € coOmozieHreM TpebOBaHMI SPrOHOMUKH, TEXHUKH 06€3011acCHOCTH, TUTUEHBI,
pecypcocbepe)xeHusi, TTPAaBOBbIX U 3TUUECKUX HOPM, HOPM WH(OpPMAalOHHOM
0e3011acHOCTY;

CO3/laBaTh TEKCThl (PM3UUECKOTO COJEp)KaHHsI B Pa3IMUHbIX (opmaTax C
y46TOM Ha3zHaueHWs MH(OPMaIMU U 1eJIeBOM ayJUTOPUH, BbIOKpPasi ONITUMAaIbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/THU3al[iH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /[eHCTBHUS:
OCYIIIeCTB/IATh OOII[eHHe Ha YpoKax (M3UKU U BO BHEYPOUHOH /IesiTe/IbHOCTH;
pacrio3HaBaThb TMPEeATIOCHITKA ~ KOHGIMKTHBIX CUTyalluid U CMsAr4aTth
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTHYHO H3/laraTh CBOK) TOUKY 3PEHUSI C MCII0/Ib30BaHUEM
SI3BIKOBBIX CPEJICTB;

TIOHUMaTh W UCII0/Ib30BaTh TIPEMMYII[eCTBa KOMAHJHOW W WHAWBUZYATbHOU
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIIUX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXk/[0T0 ujieHa KOJI/IEKTHBA;

NMPUHUMAThb  1IeJIM  COBMECTHOM  [IesiTe/IbHOCTH, OpraHW30BbIBaTh U
KOOD/IMHUPOBAaTh [JEeNCTBUSL TI0 €€ [JOCTW)KEHHIO: COCTaB/ATh TUIAH [eHCTBUH,
pacripefiesiAiTh POAM C YYETOM MHEHUM YYaCTHHKOB, OOCYXKIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLIeHMBATb KaUeCTBO CBOEro BK/Ia/la M KXKAOT0 YYaCTHUKA KOMaH/Ibl B 00N
pe3y/bTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

npejijlaraTh HOBBIE TIPOEKTHI, OLIEHWBaTh W€ C TIO3WIMKA HOBW3HBI,
OPUTHMHA/ILHOCTH, TTPAKTUUECKOW 3HAUMMOCTWY;

OCYLeCTBJISITh TIO3UTHUBHOE CTpaTernyeckoe TIOBeJileHWe B  Ppa3/IMUHbBIX
CUTyaLUsIX, TIPOSIB/ISITb TBOPUYECTBO U BOOOpa)keHHe, ObITh MHUL[UATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE el CTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABATeNbHYIO /leITeTbHOCTh B 00J/1aCcTH
GU3MKM U aCTPOHOMUMU, BBISB/SATH TMpOOJeMbl, CTaBUTb U (HOPMYIUPOBATh
coOCTBeHHbIe 33/]auy;

CaMOCTOSITeJTbHO COCTaB/ISATh TUIAH PeIleHHs PacUéTHBIX U KaueCTBEHHBIX
3a/ia4, T/IaH BBITIOJIHEHUS TIPAKTHUUECKON PabOoThl ¢ yUTOM UMEIOIHUXCSI peCypCOB,
coOCTBEHHBIX BO3MOXKHOCTEH 1 TIPeIIOUTeHHH;

JlaBaTh OL[EHKY HOBBIM CHUTYaI[UsIM;

PACIIUPSATh PaMKH yueOHOTo TIpe/]MeTa Ha OCHOBE JTMUHBIX TIPe/[TIOUTeHH;

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

OLIeHHBAaThb TTPUOOPETEHHBIN OIBIT;

criocobcTBoBaTh  (DOPMUPOBAHHWIO U TIPOSIBJIEHHIO 3PYAUIMM B 00/1aCTH
(bH3MKH, TIOCTOSTHHO TIOBBIIATE CBOM 00pa30oBaTe/IbHBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

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

B/a/IeTh ~ HaBbIKAMU  TI03HaBaTe/JbHOM  pedieKCcMd  KaK ~ OCO3HAHUS
coBepIllaeMbIX [JeMCTBUM U MBIC/IUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAaHMI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCUr il OLeHKA CHUTYalud, BEIOOpPA BEPHOTO
pelleHus;



yMeTb OL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPUHMMATh peIleHusi 10 HX
CHWKEHHUIO;

NMPUHMMAaTh MOTHBBI W apryMeHTbl JAPYTUX TpU aHajau3e pe3ysbTaToOB
JesITe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI W apryMeHThl APYTUX TpU aHajau3e pe3ysbTaToOB
JesiTe/IbHOCTY;

TpPY3HAaBaTh CBOE MPaBO Y MPaBO JPYTUX Ha OLIMOKU.

B miporjecce JoCTvKeHUS IMYHOCTHBIX Pe3y/bTaTOB OCBOEHUS IIPOTPaMMBbI T10
bu3nKe /g  ypoBHS cpeAHero oOijero obpa3oBaHMsS y  OOydYarommxcs
COBepIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJI/IeKT, Tipe/Iro/iaratoIuii
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEro CIrIoCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cephl,
ObITh YyBepeHHbIM B cebe;

CamoperyJ/iMpoBaHus, BKJIOUAIOIIEr0o CaMOKOHTPOJIb, YMeHHEe TMpPUHUMAThb
OTBETCTBEHHOCTb 3a CBOE TIOBeZieHWe, CIIOCOOHOCTb  a[anTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHHUsIM U TIPOSIB/ISITh THOKOCTb, OBbITH OTKPBITHIM HOBOMY;;

BHYTPEHHEW MOTHBALMM, BK/IOUAIOLLIEel CTpeM/IEHHE K JOCTH)KEHUIO L|ed U
yCIiexy, ONTUMU3M, WHHLMAaTUBHOCTb, YMEHHWe [eiCTBOBATb MCXO[sS M3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocOOHOCTh TIOHUMATh IMOLMOHA/IbHOE COCTOSTHUE
JPYTUX, YUWThIBaTb €ro TIpPU OCYIIeCTBAeHUU OOIlleHus, CIIOCOOHOCTb K
COUYBCTBUIO U COTMEPEKUBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BHICTPAUBAaTh OTHOIIIEHUS
C IPyTUMM JIFO[JbMH, 3a00TUTHCS, TIPOSIB/IATH MHTEPeC U pa3peliaTb KOH(IUKTHI.

IMPEAMETHBIE PE3YJ/IBTATBI

K kon11y o6yuenusi B 10 K/1acce ripeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YpOBHe
JO/DKHBI OTpPaXkKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaroIUXCsl YMEHU:

JIeMOHCTPHPOBATh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUyHOW KapTHHbI MHUDPA, B PAa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTUH, B TIPaKTUUYECKOU JeATe/IbHOCTHU JIF0Iel;

YUUTHIBATb TpaHULbl TIPUMEHEHUs] W3YUeHHbIX (U3UUeCKUX Mo/iesei:
MaTepuasbHasi TOUKa, MHeplja/ibHasl CUCTeMa OTCYéTa, abCoJIIOTHO TBEPOe Teslo,
W/iea bHbIN ra3, MOZENU CTPOEeHUs ra30B, XUAKOCTEU U TBEPABIX TeJ, TOUEUHbIU
3/IeKTPUUECKUM 3apsifi TIPHU pellieHrny (U3ndecKrx 3aziay;

pacrio3HaBath (r3nuecKre siBjieHus (TPoLecChl) U 00BSICHITh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIeKY/IIPHO-KUHEeTUUeCKOW TeOopHud CTPOeHHs BelljecTBa U



3JIEKTPOZMHAMUKN: PaBHOMEPHOEe Y PABHOYCKOPEHHOe INPSIMOJIMHENHOE JIBYKEHMeE,
cBobOJHOe TajieHre Tesl, JBM)KEeHHE TI0 OKPY)KHOCTH, UHEpLUs, B3aUMOJeliCTBUe
Tes1, Aud@y3usi, 6POYHOBCKOe [BU)KeHHe, CTPOeHUe >KUJKOCTel U TBEPABIX Tel,
nu3MeHeHWe 00bEMa Tesl TPY HarpeBaHUM (OXJIAXKAEHWH), TEIJIOBOe paBHOBecHe,
VCllapeHue, KOHJeHCallys, IUlaB/eHWe, KpUCTa/uIU3alivsi, KUlleHue, BJIaKHOCTb
BO3/lyXa, IOBBIIIEHUEe [aBJIeHUs rasa IIpYU ero HarpeBaHUU B 3aKpbITOM COCY/e,
CBsI3b MeXy IapamMeTpaMy COCTOSHHSA ra3a B M30IpoLieccax, 3/JeKTpU3aLys Tell,
B3aMMO/IEICTBHE 3aps/iOB;

OIHMChIBaTh MeXaHWYeCcKoe JBI)KeHWe, HCII0/b3ysl (U3UUecKre BeTMUYMHBI:
KOOp/AUHAaTa, IyTh, [epemelleHue, CKOPOCTb, yCKOpeHue, Macca Teja, CUJa,
VIMITY/IbC TeJla, KUHeTUYeCKasi SHeprus, MoTeHLajbHas SHeprus, MexaHuyeckas
paboTa, MexaHWYeCKas MOIIHOCTb; TIPM OMNMCAHWU TIPABWIBHO TPAKTOBATh
¢u3nUecKuii CMBIC/T KCIO/b3yeMbIX BEeJWYMH, WX O0003HAueHusi U eJWHUIIbI,
HaxXOZUTb (POPMYJIbl, CBSA3bIBAOLLME [JaHHYIO (PU3MUECKYI0 BeUUMHY C [JPYTUMH
BeJINUMHAMU;

OMUCHIBATb H3yUEHHbIE TEIUIOBble CBOMCTBA TeJ W TeIUIOBbIEe SIBJIEHUS,
UCTO/b3ysl (r3UuecKrde BeJWYMHBL: [aB/leHHWe Tras3a, TemrepaTypa, CpeiHss
KUHeTHYeCKas SHeprus XaoTU4eCKOoro ABHWKEeHUS MOJIeKYJI, CpeJHeKBaJpaTUuyHas
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbl, BHYTpPEHHsisi SHeprusi, pabora rasa,
KO3()(ULIMEHT TI0/Ie3HOT0 [JIeWCTBUS TeIIOBOIO JiBUraTess; TMPUA ONUCAHUU
NPaBWIBHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEIWUYUH, WX
obo3HaueHWss U e[WHULbI, HaXOAWUTb (OPMyJbL, CBSI3bIBAIOLUE [IAHHYIO
(Y3UUeCKYI0 BeJIMUMHY C IPYTHUMU BeJIMUMHAM;

OMKCHIBATH U3yUeHHbIE 37IeKTPUUeCKHe CBOMCTBA BellleCTBa U 3JIEKTPUYECKHe
siBJIeHUs (IIPOLIeCChI), UCIO0Jb3Ysl (U3NUYECKre BeJIMUYUHBIL: 3/1eKTPUUeCKUN 3apsif,
3JIeKTpUYeCcKoe I10j1e, HallpsyKEHHOCTh [10J1s, [OTeHLUa, pasHOCThb ITOTEHLIUA/IOB;
MpU ONWCAHUM TPAaBWIBHO TPAaKTOBaTh (PU3WYECKUW CMBIC/ MCI0JIb3yeMbIX
Be/IMUMH, MX O00O03HAueHWs W eJUHUIIbI; YKa3biBaTh (DOPMYyJIbI, CBSI3bIBaIOILIVE
JlAaHHYIO (PU3MUeCKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMU;

aHa/IM3UpoBaTh (pU3NUeCKHe IPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nyecKue
3aKOHbI Y NIPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHsl HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHEpPruM, 3aKOH COXpaHeHWs HMITy/bCa,
NIPUHLIAIT CYTMepIrio3uLMd CWI, TPUHLIUII PaBHOIIPaBUs WHepLUa/bHbIX CUCTeM
OTCUéTa, MOJIeKY/IAPHO-KUHETUYEeCKYI0 TEeOpHUI0 CTPOEHUs BellecTBa, ra3oBble
3aKOHBI, CBSI3b CpeJJHed KMHETUUeCKOW SHEePrvy TeIyIOBOrO JBW)XKEHUS] MOJIEKYJ C
abCoJIIOTHOM TemIiepaTypol, TepBblii 3aKOH TepMOJWUHAMUKU, 3aKOH COXPAHEHUs
9JIeKTPUYEeCKOro 3apsja, 3akoH KyjioHa, Ip¥ 3TOM pasauyarb CJA0BECHYIO
(OpMyJ/IMPOBKY 3aKOHa, ero MaTreMaTh4yecKoe BbIpaKeHUe U yCJIOBUS (TPaHMLIbI,
00/1acTH) MPUMEHUMOCTH;



00BSICHSITH OCHOBHBIE TTPUHLIUTIBI IeMCTBUS MaIlWH, TIPUOOPOB Y TEXHUYECKUX
YCTPOMCTB; pa3/vuaTh YCIOBUs WX 6€30MacHOT0 UCIO/b30BaHUs B TTOBCEIHEBHOMN
YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHThI TI0 MCC/Ie/IoBaHUI0 (DU3UUeCKUX SIBJIeHUW W
TIPOLIECCOB C MCII0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEepeHW, MpU 3TOM
dbopmynupoBath 1pobsieMy/3a/jauy ¥ TUIIOTe3y yueOHOTo SKCIIepUMeHTa, COOHpaTh
YCTaHOBKY U3 MPe/I0yKeHHOT0 000pyZI0BaHUs, POBOIUTD OMBIT U (hOPMYIMPOBATh
BBIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIE W3MepeHUs] (PU3NUeCcKUX BeJIMUuH, TIpU
3TOM BBIOMpAThb ONTUMAJIBHBIA CMOCOO K3MepeHHs] U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTPeIHOCTel U3MepeHUl;

WCCneloBaTb  3aBUCUMOCTH  MeXJy  (U3NUeCKUMM  BeMUMHAMMU  C
WCII0J/Ib30BaHMEeM TPSMbIX W3MEepeHW, TMPU 3TOM KOHCTPYMPOBAaTh YCTaHOBKY,
(bUKCUpOBaTh pe3y/bTaThl MOJyYeHHOW 3aBUCMMOCTH (PU3UUECKUX BEeJTMUUH B BU/E
Tab/M11 ¥ TpaUKOB, /le/iaTh BHIBO/IBI TI0 pe3y/bTaTaM MCC/e/I0BaHus;

cobmoiaTh MpaBr/ia 0e30MacHOTO TPyZa IIPU MPOBeZeHUU MCC/IeloBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/ieZloBaTeTbCKOM W ITPOEKTHOM
JesiTe/IbHOCTU C WCI0J/Ib30BaHHMeM H3MepHUTe/IbHBIX yYCTPOUCTB U 1abopaToOpHOTo
obopyoBaHUS;

pelllaTb pacuéTHble 3alaud C SIBHO 3aJlaHHOW (hU3UUeCKOl MO/esblo,
WCI0J1b3ys (hr3nueckre 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHa/ii3a yC/IOBUS 3aJauu
BbIOMpaTh (PU3MUECKYI0 MOJesib, BbIAeNATh (hr3nuecKre BeIUUMHBI U (HOPMYIIbI,
HeobXo/uMble /11 e€ pellleHUs], TIPOBOJIUTh PacUyéThl U OIleHUBAThb pPeasbHOCTh
T0JIy4YeHHOT0 3HaueHUs1 (H3UUeCKol BeJINUMHbI;

pelllaTh KaueCTBEHHbIE 33/lauk: BbICTPAUBATh JIOTUUECKU HEMTPOTHBOPEUUBYIO
L[ETIOUKY PACCY)XK[EHUM C OMOpOW Ha W3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU M
dbu3nueckue siB/ieHNS;

HCTI0/Th30BaTh ITPU pellieHNH yueOHbIX 3a/1au COBpeMeHHbIe MH(POPMaIMOHHbIe
TeXHOJIOTUU [J/Is1 TIOUCKA, CTPYKTYPUPOBAaHUs, UHTepNpeTalii U TpeCcTaBIeHUs
yueOHOH W Hay4yHO-TIONYJ/IApHOM WHGMOPMAalUK, ITIOYYeHHOW W3 pa3/InuHbIX
HMCTOUHUKOB, KDUTUUECKU aHa/IM3UPOBATh MOyuaeMyto HH(OPMaI[HIo;

TIPUBOJUTH TIPUMEPbI BKJ/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HayKH, 00bsICHEHIE MPOLIeCCOB OKPY KaroI[ero MUpa, B pa3BUTHe TEXHUKU
Y TeXHOJIOTHU;

WCII0/Ib30BaTh TeOpeTHUeCKre 3HaHuUsI 110 (hH3UKe B TIOBCeHEBHOM JKU3HU [I7IsT
obecrieueHrsi 0e30MacHOCTU TIpW OOpallieHMW C TIpubopaMy ¥ TeXHUYeCKUMHU
yCTPOMCTBAMH, [ijisi COXpaHeHUs 3/JOPOBbSl U COO/IFOZIeHNsT HOPM 3KO0JIOTHUUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtatb B TpyIile C BBIIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/NBLHO pacrpefensTb 00s3aHHOCTH U
TIJIAHUPOBATh JleITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsIX, aJleKBaTHO OlLleHUBATh
BKJIaJl K&K/JOTO U3 YUaCTHUKOB I'PYIITIBI B PellleHHe pacCMaTpUBaeMOl TIpO0/IeMBbl.

K konI1y o0yuenusi B 11 K/1acce ripeiMeTHbIe pe3y/IbTaThl Ha 6a30BOM YPOBHe
JOJDKHBI OTPaXKaTh C(hOPMHUPOBAHHOCTh ¥ 00YUaIOIUXCsl YMEHUIA:

JeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3KMKU B (HOPMHUPOBAHUU
COBpeMeHHOM Hay4yHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOU TeXHUKU U
TeXHOJIOTMM, B MNPAaKTUYECKOU [AesiTe/IbHOCTH JItOZieH, 11eJIOCTHOCTh W €IMHCTBO
(bu3rMuecKor KapTUHbI MUPa;

YUWUTLIBAaTh TPaHUIbl TPUMEHEeHUs W3Y4YeHHBbIX (QU3NUeCKUX MOJesei:
TOUEUHBIN 37IeKTPUUECKUl 3apsiji, JIyd CBeTa, TOUeUHbIM MCTOUHUK CBeTa, si/jepHast
MO/ieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOTO sifipa MpU pellieHuu (rU3nuecKux
3a/1ay;

pacro3HaBaTh (hu3nyecKre siBjieHus (TIPoliecchl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAaHTOBOUW (DM3UKU: 3J/IeKTprUUecKasi TIPOBOJUMOCTb,
TEeIJI0OBOe, CBETOBOe, XMMUUECKOe, MarHUTHOe JeHCTBUs TOKa, B3aUMO/IeliCTBUe
MarHuTOB, SJ/IEKTPOMarHUTHasi WHAYKLUS, [JelCTBMe MarHUTHOrO TI0Jisg Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUNUCS 3apsifi, 3JIeKTPOMarHUTHbIe KosieOaHUs U
BOJIHBI, TIPSIMOJIMHEMHOe PpacrpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Aaudpakuus W NOJspU3alys CBeTa, /[UCIepCUst CBeTa,
dboToanekTpuueckuii 3pdekT (potoaPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHEeNYaToro CreKkTpa aToMa BOJIOpOZia, €eCTeCTBeHHasi W HCKYCCTBeHHast
Pa/IM0aKTUBHOCTD;

OMUCHIBAaTb W3y4yeHHble CBOMCTBA BelllecTBa (3/1eKTpUUeCcKue, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOJAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHuTHbIe SIBJIeHUsT (TTPOLIeCChl), UCIOMb3ysl (DU3UUeCKre BeTUUMHbI:
3JIeKTPUUECKUN 3apsij], CH/a TOKa, 3/eKTpUUecKoe HaripsbkeHue, 371eKTpUueckoe
COTIPOTHBJIEHWE, PAa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIasi CWia, paboTa ToOKa,
VMHAYKIUSI MarHATHOTO TMofsi, cuia Awmrepa, cwia JIopeHlla, WHAYKTUBHOCTb
KaTyIIIKWA, HEpPrusi 37eKTPUUYeCKOrT0 W MarHUTHOTrO TIOJiel, TMepuoji M 4vacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsii W CHJa TOKa B IIpoljecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHbIX KojebaHui, (OKyCcHOe pacCcTosiHue W
ONTUYeCKasi CWja JIMH3bl, NP OMNWCAHUU TIPAaBUIBHO TPAKTOBaTh (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, MX 0003HaUeHWs W eJAVHUIIbI, YyKa3blBaTb
dhopMyibl, CBsI3bIBaIOIIIME IaHHYIO (DH3UUeCKYI0 BeJTMUMHY C IPYTUMU BeTMUUHAMY;

OMUCHIBAaTb H3YyueHHble KBAaHTOBbIE SIBJIEHUSI U TIPOLIECChl, MCIOJIb3YS
(dur3nueckue BeIUUMHBI: CKOPOCTb 3/J1eKTPDOMAarHWUTHBIX BOJIH, JJIMHA BOJIHBI U
YyacToTa CBeTa, SHeprysi U UMITy/bC (DOTOHA, TIePUO/, TToypacriaZia, SHeprus CBsI3U



aTOMHBIX $i[iep, TP OIMMCAaHWM TIPAaBUIBHO TPAKTOBAaTh (U3NUECKUM CMBICT
WCTIO/Tb3yeMbIX BeJMUMH, UX 0003HaueHusi U eAWHHLIbI, YKa3bIBaTb (HOPMYIIbI,
CBSI3bIBAKOIL[ME [IAHHYIO (U3MUECKYI0 BeMUMHY C [APYTUMH BeJMYMHAMH,
BBIUMC/ISTH 3HaUeHHe (HU3UUeCKOUW BeJTMUUHbI;

aHa/IM3UPOBaTh (pU3NUecKre TIPOLIeCChl U SBIEHUs, UCTIONb3ys (u3ndecKue
3aKOHBI U TIPUHLUIBL: 3aKOH OMa, 3aKOHBI T10C/IeZloBaTe/IbHOT0 U Tlapasuie/ibHOro
coeJMHEHUs] TIPOBOAHUKOB, 3aKoH J[koymsi—JleHlla, 3aKOH 3/€KTPOMarHUTHOM
VH/YKLWHY, 3aKOH TPSIMOJIMHEHOTO pacnpOCTpaHeHUs1 CBeTa, 3aKOHbl OTPayKeHUsI
CBeTa, 3aKOHbI Mpe/IOM/IeHHs CBeTa, ypaBHeHHe JuHIITeliHa A1 ¢doTto3addekTa,
3aKOH COXPaHeHHWs SHEepruM, 3aKOH COXpaHeHWs] UMIy/bCa, 3aKOH COXpaHeHWUs
3/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHsi MaCCOBOT0 umc/a, nocTyaaTel bopa,
3aKOH paIM0aKTHMBHOIO pacna/ia, pyu 3TOM pa3/inyaTh CI0BeCHYH0 (hOPMYIUPOBKY
3aKOHA, ero MarTeMaThyeckoe BbIp&KEHHWE W YC/I0BUSA (TpaHWIlbl, 00/1aCcTH)
TIPUMEHHUMOCTH;

OTIpe/Ie/IATh HalpaB/ieHre BeKTOpa WHAYKI[MM MarHUTHOTO TIOJISi IIPOBOHUKA
C TOKOM, CW/Ibl AMriepa 1 cuiibl JIopeH1ja;

CTPOUTb U OIMCHIBaTh H300pakeHWe, CO3[aBaeMoe TUIOCKUM 3epKajioM,
TOHKOM JTMH30MU;

BBITTOJIHSATE IKCTIEPUMEHTHI 10 HCC/Ie/IOBAaHUI0 (PU3UUECKUX SIBI€HUM WU
MPOLIECCOB C MCIMO/b30BaHUEM TMPSIMBIX U KOCBEHHBIX W3MEpEeHWil: TpU 3TOM
dbopmyupoBath 1pobsieMy/3a/jauy ¥ TUIOTe3y y4eOHOro SKCIIepUMeHTa, COOHpaTh
YCTaHOBKY U3 MpeJIOKeHHOTO 000pY/[0BaHUsl, TIPOBOAUTD OTBIT U (hOPMY/IMPOBAThH
BBIBO/IBI;

OCYILL[eCTBJISITh TIPSIMble Y KOCBEHHbIe U3MepeHus (pr3nUecKux BeJIMUMH, TPU
3TOM BBIOMPATh ONTUMAJBHBIA CTIOCOO W3MepeHWs U HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIEHKU MOTPelIHOCTeN U3MepeHUl;

MCCIIej0BaTh 3aBUCUMOCTH (PM3UUYECKUX BeJIMUMH C UCTI0/Ib30BaHUEM TPSIMbIX
M3MepeHUil: TIpU 3TOM KOHCTPYMPOBAaTb YCTAaHOBKY, (DMKCHUPOBAThb pe3yJ/bTaTbl
TIOJTyUeHHOW 3aBUCUMOCTH (H3UUYECKHUX BEJIMUMH B BHe Tab/ui] ¥ rpadHuKOB,
JleJ1aTh BBIBO/IBI 110 pe3y/ibTaTaM UCC/ieJOBaHMS;

cobmro/iaTh MpaBwia Ge3oracHOro TpyZia TP TPOBeJeHUM HCCIelOBaHUM B
paMKax y4eOHOro SKCIiepuMeHTa, yueOHO-UCCe/0BaTe/lbCKOW U TIPOeKTHOMN
JesiTe/IbHOCTA C HCI0J/Ib30BaHHEM W3MepHUTe/IbHBIX YCTPOUCTB U /1abopaTOpHOTO
obopyaoBaHUS;

peliatb pacyéTHble 3aJaud C SBHO 3aJlaHHOW (PU3UUYECKOW MOJEJbIO,
UCMO/1b3ysl (hr3UuecKre 3aKOHbI M TIPUHLIMIIBI, Ha OCHOBE aHasiM3a yC/IOBUS 3a/jauu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIAENATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeoOXoJuMble i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLIEHWBATh peajbHOCTh
MOJIyYeHHOT0 3HaUeHUs1 (PU31UeCKOW BeJIMYMHBbI;



pelllaTh KaueCTBEHHbIE 33/lauk: BbICTPAUBATh JIOTUUECKU HEMTPOTHBOPEUNBYIO
L[ETIOUKY PACCY)X[EHUM C OIMOpOW Ha W3yueHHble 3aKOHbl, 3aKOHOMEPHOCTU U
dbu3nueckue siB/ieHNS;

WCTIO0/Tb30BaTh TP pellieHUH yueOHbIX 3a/1au COBpeMeHHbIe HH(MOPMAaLMOHHbIe
TeXHOJIOTUU [JIs1 TIOUCKA, CTPYKTYPUPOBAaHUs, UHTepNpeTallii U TpeJCcTaBIeHUs
yueOHOH W Hay4YHO-TIONYJ/IApHOM WHGMOPMAalMK, TIOYYeHHOW W3 pa3/InuHbIX
VICTOYHHUKOB, KDUTUUECKU aHA/IM3UPOBATH MOyYyaeMyto MH(OPMaLHIO;

OOBSICHATh TIPUHLUIBI JEMCTBUS MalllMH, TPUOOPOB UM TeXHUUECKUX
YCTPOMCTB, pa3/inyaTh yCJIOBUSI MX 0e3011aCHOTO MCII0/Ib30BaHUs B TIOBCEIHEBHOM
YKU3HU;

MIPUBOJUTH MIPMMePbI BKJ/IaJla POCCUMCKUX U 3apy0e)KHBIX yUEHbIX-(HU3UKOB B
pa3BUTHe HaykW, B OObSCHEHHe TPOLIeCCOB OKPY’Kalolllero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

MCII0J/Ib30BaTh TEOPETUYECKHe 3HaHUs 10 (PM3UKe B IOBCEIHEBHOU JKU3HU [I/Is
obecrnieueHursi 6e30MacHOCTU TpU oObOpaleHUu € TpubopaMy M TeXHUUYeCKUMU
yCTPONCTBaMH, AJisi COXPaHEHUs 3/10POBbsi M COOJIIO[IeHUsT HOPM 3KO0JIOTUUeCKOTO
TOBeZIeHUs1 B OKPYKarollleld cpejie;

paboTatb B TpyMie C BbIMIOJIHEHWEM pa3/MUHbIX COLMAIBHBIX pOJiel,
MJIaHMpPOBaTh paboTy Tpymmbl, palMOHA/NBLHO pacrpejensaTb 00s3aHHOCTH U
TJIaHMPOBATh JleATe/IbHOCTh B HECTAaHZJAPTHBIX CUTYalUsX, aJleKBaTHO OL|€HUBAThb
BKJIaJl K&K/JOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOoi pob/ieMbl.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 K/TACC

HaumeHoBaHHe Pa3AejioB 1 TeM

KosmmuyecTBo uacoB

OneKTpoHHbIe (H(POBHIE)

Ne n/nn Kontposbaeie | IIpakTHyecku
NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE PeCcypChI
padoThI e paboThI
Pa3pen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHUSA
®u3KKa U METO/Ibl HAYUYHOI'O
1.1 2 https://m.edsoo.rt/AVIAWVNQO
TO3HaHUS
Wroro nio pasgeny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 JuHamuka https://m.edsoo.rt/RML6BX3PU
2.3 3aKOHbI COXPaHEeHUsI B MeXaHUKe 6 1 1 https://m.edsoo.ru/86NRCXHA7
Wtoro no pazpeny 18
Paspen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJUHAMMUKA
OcHo oJe o-
3.1 HOBBL MO vaHHpH 9 1 https://m.edsoo.ru/HRGV8NOPE
KUHETUYeCKOU TeOpUM
3.2 OCHOBBI TEpPMOJMHAMUKHU 10 1 https://m.edsoo.ru/HKEKL6RS9
A .
3.3 TPETATHDIE COCTOMMIT BEIECTa 5 https://m.edsoo.ri/HSM355JCH
®da3oBble nepexo/bl
Wtoro no paspeny 24
Paszpen 4. DJJIEKTPOJJUHAMUKA
4.1 DJIEKTPOCTaTHKaA 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 ITOCTOSIHHBIN 3/IEKTPUYECKUU TOK. 12 1 1 https://m.edsoo.rt/GEWTDQXWW



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
https://m.edsoo.ru/AV1AWVNQ0

Toku B PA3/IMUHBIX Cpeaax

Wtoro no pa3geny 22
Pe3epBHOe Bpems 2
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/TACC

HaumeHoBaHue pa3je/ioB U TeM

KosinyecTBo uacoB

JneKTpoHHbIe (1{u¢poBbIe)

Ne n/m KontponbHsbie | [IpakTHueckue
NMPOrpaMMblI Bcero oOpa3oBaTe/bHbIE PecypChl
padoThI paboTsI
Pazpen 1. JJIEKTPOJUHAMUKA
MarnuTtHoe mosie. JJIeKTPOMarHuTHast
1.1 11 1 3 https://m.edsoo.1ru/Z2Q390NG8
WHAYKLUS
Wtoro no pa3peny 11
Pa3pen 2. KOJIEBAHUS 1 BOJ/IHbBI
M
2.1 CXAHMHCCKAE 1 3/EKTPOMArHHTHbIE 9 1 https://m.edsoo.ru/3ATLNQKPG6
KosiebaHust
M
2.2 CXAIHECKIE 1 SICKTPOMArHHITHRIE 5 1 https://m.edsoo.r/WQT6385V 1
BOJTHBI
2.3 Orntrka 10 3 https://m.edsoo.ru/TUPOIURXM
Wtoro no pazpeny 24

Pa3gen 3. OCHOBBI CITIEIIAJTIbHON TEOPM OTHOCHUTE/IbHOCTH

OCHOBBI criellanbHON TeOpuH

3.1 4 1 https://m.edsoo.ru/AOQUCOVDK?2
OTHOCHUTE/IbHOCTH
Wroro nio pasgeny 4
Pa3pen 4. KBAHTOBASA ®N3NKA
4.1 OneMeHThbI KBAaHTOBOM OMTUKHU 6 https://m.edsoo.rt/SWOVAWQRS
4.2 Ctpoenue aToMa https://m.edsoo.ru/HSBEAOOEA
4.3 ATtomHoOe a1po 5 https://m.edsoo.ru/97MC9DZXQ



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 pa3peny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKHN

5.1 OneMeHTbl aCTPOHOMUM U acTPO(U3UKU 7 https://m.edsoo.ru/3EOD6KXI9
Wtoro no pa3peny 7
Pa3pen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O6o061jaroiiee TOBTOPeHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wtoro no paspeny 4
Pe3epBHoe Bpems 3

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

68 3 7



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




ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KoinyecTrBo yacoB
Ne J/1eKTpoHHbIe U poBbIe
Tema ypoka KouTtposbHbie | IIpakTnuyeckue
n/n Bcero oOpa3oBaTe/bHbIE PeCypChl
padoThI padoThI
®u3rKa — Hayka o rnpupoje. HayuHslie
1 Y pHpoA Y 1 https://m.edsoo.ri/YXGQSPM1P
MeTOZbI TTI03HAHUS OKPY>Karolero Myupa
Posib 1 MecTo ¢U3MKU B POPMUPOBAHUHN
2 COBPeMEHHOU HayYHOU KapTUHbI MHPa, B 1 https://m.edsoo.r/8HSXWFFVO
MPaKTUUYeCKOU JiesiTe/IbHOCTH JIt0/ler
MexaHnUeCKoe JBH)KEHUE.
OTHOCHTENBHOCTh MEXaHUYeCKOT0
3 1 https://m.edsoo.rt/RSOAOV5ZX
nBrkeHusi. [lepemeliieHre, CKOpOCTb,
yCKOpeHue
PaBHOMepHOe MpsIMOJIMHEeHHOe
4 P P 1 https://m.edsoo.ru/L.8IPY2JEZ
[IBIDKEHUe
PaBHOyCKOpeHHOe MpsSIMO/TMHEeHHOe
5 ycrop P 1 https://m.edsoo.ru/MDIDKJOUB
JIBIDKEHUe
CBo0o/iHOe TIajieHue. Y CKopeHue
6 1 https://m.edsoo.ru/MXPLZIX8]
CBOOO/THOTO TIa/IeHUST
KpuBosnvHeiiHoe ABr>keHUe. [IBIKeHMe
7 P . A A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUasbHOU TOUKU 10 OKPY>KHOCTU
[TpuHUMT OTHOCHUTEBLHOCTU ['anuies.
8 NuepipanbHble CUCTEMBI OTCYETA. 1 https://m.edsoo.ru/J6QY7N3WN
[TepBs1i1 3ak0oH HbrOTOHA
9 Macca Tena. Cua. TIpHHLHT 1 https://m.edsoo.r/BVTNWTAQH
cyrnepno3uuu cusa. Bropoli 3akoH



https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/J6QY7N3WN
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

HrroToHa AJIA MaTepHaHBHOﬁ TOUYKH

10

Tpetuii 3akoH HeroToHa f/1s1
MaTepuabHbIX TOUeK

https://m.edsoo.ru/JYL4I14UAN

11

3aKOH BCeMUPHOro TaroreHus. Cusa
TsbKecTu. IlepBasg KocMuueckas
CKOPOCTh

https://m.edsoo.ru/D13D593MU

12

Cwuia ynpyrocrtu. 3akoH I'yka. Bec Tena

https://m.edsoo.rt/RILVFXEQD

13

Cua tpenusi. KoadduiimeHT TpeHus.
Cuia coTrpOTHUBII€HUS TIPU JBHYKEHUU
TeJla B )KUAKOCTH WU Ta3e

https://m.edsoo.ru/UZBUPCM5M

14

[TocTymnaresibHOe U BpalllaTeIbHOE
JIBIKeHHe abCoJTIOTHO TBEPZOrO Tea.
MomeHT cuJibl. I11e4do cuibl. Y cnoBUs
paBHOBeCHs TBEPJOro Tesa

https://m.edsoo.ru/IDOAU40TS

15

VimMny/ibC MaTepyanbHOM TOUKH,
CUCTeMbI MaTepuabHbIX TOUEK.
VmMnysibC cuiibl. 3aKOH COXpaHeHUsI
MMITy/IbCa. PeakTUBHOe [BIKEHUE

https://m.edsoo.ru/M5JQTKNWC

16

PaboTa 1 MOIIHOCTh CHJIBL
KuHeTrnueckast 3Heprusi MaTepyuaibHOU
Touku. Teopema 00 U3MeHEHUN
KUHETHUYECKOW SHepPruu

https://m.edsoo.ru/J1V59L.28B

17

[ToTeHLManbHas SHeprus.
[ToTeHLMaIbHasA SHepPrus yIripyro
JlehopMHUPOBAHHOM MPY>KUHBI.
[MToTeH1anbHast SHEPrusi Tesia BO/IMU3U
TOBEPXHOCTU 3eMJIn

https://m.edsoo.ru/RNEXJW4KF

18

HOTEHHH&HBHBIE W HeIlloTeHLMa/IbHEIe

https://m.edsoo.ru/DA3QVTOXQ



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

cusibl. CBsA3b pabOThI HETIOTeHLATbHbIX
CWI C U3MeHeHUEeM MeXaHUueCKOou
SHEepPruM CUCTeMbI Tesl. 3aKOH
COXPaHEeHHs1 MeXaHUUeCKOM SHeprun

19

JTaboparopHasi pabota «/ccienoBaHue
CBA3U pa6OTLI CUJIbI C U3MEHEHUEM
MeXaHUUeCKou SHEPruu TeJjia Ha
rpruMepe paCTa>XeHUdA pe3MHOBOIro
XKryTa»

https://m.edsoo.ru/W1R4R88UG

20

KoHTtponbHast paboTa o Teme
«Kunemaruka. [JiHaMuka. 3akOHbI
COXPaHEeHHsI B MeXaHUKe»

https://m.edsoo.rt/LNM6EK6YY

21

OcCHOBHBIE M0JI0’KEeHUS] MOJIEKYJISIPHO-
KUHEeTU4eCKOU Teopuu. bpoyHoBCKoe
nBwkenue. Iuddysus

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

22

XapakTep JBWXeHUs U B3aUMOJeNCTBUS
yacTull BeljecTBa. Mojiesi CTpoeHust
rasoB, JKUJKOCTeH U TBEPJBIX TeJl

https://m.edsoo.rut/AUV2ZDR3X

23

Macca monekys. KomyecTBo BellieCcTBa.

[TocTrosinHas ABorazpo

https://m.edsoo.ru/FL1BAQD13

24

TennoBoe paBHOBecue. Temriepatypa u
eé usMmepenue. llIkana TemriepaTyp
Lenbcus

https://m.edsoo.ru/ WPNY6QAS8Z

25

Npeanbhbiii ra3 B MKT. OcHOBHOe
ypaBHeHue MKT

https://m.edsoo.rt/UKJEVSBZO

26

AbGcosmoTHas TeMriepaTypa Kak Mepa
Cpe/iHell KWHeTUYeCKON SHepruu
JIBDKEHUS MOJIEKY/I. Y paBHEHUe

https://m.edsoo.ru/BXUDVDG2F



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
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/W1R4R88UG

MengeneeBa-KnaneiipoHa

27 3akoH [lanbToHa. ['a30Bbie 3aKOHBI https://m.edsoo.ru/Y3WB66I3A
JlabopatopHasi pabota «VcciempoBaHue

28 3aBMCUMOCTU MeXKJy napameTpaMu https://m.edsoo.ru/35DBLKT96
COCTOSTHUSI pa3peXXeHHOr 0 Ta3a»
M3omnporjecchl B ueasbHOM rase u ux

29 https://m.edsoo0.ru/OZJ3KZNJI5
rpacduueckoe rpejcTaBieHre
BHyTpeHHsis sHEprus
TePMOAVHAMUUECKON CUCTEMBI U

30 criocoObl eé u3meHeHust. KommuecTso https://m.edso0o.ru/9JQITVXI8
TEeTUIOThI ¥ paboTa. BHyTpeHHsIsSI SHeprust
0/THOATOMHOT'0 H/ea/IbHOTO Ta3a

31 Buzpl Terionepenauu https://m.eds00.ru/36JJ1I20W9
Y nenbHasi TEIJIOEMKOCTD BelljeCTBa.

32 KonuyecTBo TeruioTs! 1pu https://m.edsoo.ru/5SK3Y4H86L
Teruionepeade. AziabaTHBIN TTPOL[eCC
[TepBbiii 3aKOH TEPMOAVUHAMUKU U €70

33 P PMOA https://m.edsoo.ru/2HO6R3GA8
rpUMeHeHHe K U30IpoLjeccam
HeobpaTHMOCTB TIPOIIECCOB B MPHUPO/IE.

34 pv pon PHpOA https://m.edsoo.ru/S85LWDFT8
BTopoii 3aK0H TepMO/JUHAMUKH
[Tpuniun aevicteust u KI1/1 TeryioBoit

35 PHHLATA A https://m.edsoo.ru/DLCDEAAUC
Mall1HbI

36 Hukn Kapuo u ero KIT/] https://m.edsoo.ru/4XPSAQOV7M
OKoJI0rUYecKyre rmpob/eMsl

37 https://m.edsoo.ru/PO7ZMYMSI
TEeTI09HEepPreTUKH
O6o61matoruil ypok «MoJiekyasipHast

38 FHAFOTIHHN Yp YA https://m.edsoo.ru/SEKZODDWP

¢u3vika. OCHOBBI TEPMOJUHAMUKI»



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
https://m.edsoo.ru/OZJ3KZNJ5
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/Y3WB66I3A

39

KoHTtponbHast paboTa 1o Teme
«MonekyJisipHasi pusmka. OCHOBBI
TePMO/ITUHAMUKI»

https://m.edsoo.rt/RCARYE6ZX

40

[Tapoobpa3oBaHue 1 KOH/EHCALHS.
VcriapeHye ¥ KUITeHHe

https://m.edsoo.ru/X48Q078EE

41

AOCoJIIoTHag U OTHOCUTE IbHas
BJI&KHOCTb BO3/yxa. HachIIleHHbIH map

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

42

TBéppoe Teno. Kpucramimmyeckue u
amop@Hble Tesa. AHU30TPOMNHSI CBOWCTB
KpUCTaNIoB. JKujKye KpucTasuibl.
CoBpeMeHHbIe MaTepuasbl

https://m.edsoo.ru/JXFWLMZNK

43

[11aBneHe ¥ KpUCTaTA3aLysI.
Y nenbHas TersioTa TiaBIeHuys.
Cybmmariust

https://m.edsoo.ru/OX117G6MR

44

YpaBHeHue TeryioBoro 6amaHca

https://m.edsoo.ru/OITUXGN2I1

45

OnekTpu3aLys Tes. DJIeKTPUUeCKUN
3apsz. [IBa Bu/ia 31eKTpUYecKux
3aps/0B

https://m.edsoo.ru/QJ2S7WSBM

46

[TpoBOHMKY, IUD/IEKTPUKU U
TO/TYTIPOBO/IHUKU. 3aKOH COXPaHeHUsI
3/IeKTPUYECKOro 3apsia

https://m.edsoo.ru/F3YVPQUYH

47

B3aumogencTBue 3apsio0B. 3aKOH
Kynona. ToueuHbll 3/1eKTpUYeCKUU

3apsf

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

48

Harnpsyk€éHHOCTb 3/IeKTPUYECKOro IoJIs.
[IpyHLMN Cyniepro3vLivuu
3JIEKTPUYeCKUX ToJ1eH. JIuHum
HaMpsDKEHHOCTU

https://m.edsoo.rui/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
https://m.edsoo.ru/RCARYE6ZX

49

PaboTa cun 3JIEKTPOCTAaTHU4YE€CKOI'O I10JIA.
HOTEHLII/IEU'I. Pa3zHocTb IIOTeHI1a/1I0B

https://m.edsoo.ru/VOPD9ASLF

50

HPOBOAHI/IKI/I H IWSJIEKTPUKU B
3JIEKTPOCTATUYECKOM II0JIE.
,[[I/IBJIEKTPI/I‘JGCKBH IMPOHULIa€EMOCTD

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

51

OJIeKTPOEMKOCTb. KoHzZieHcaTop

https://m.edsoo.ru/B1UPRD52W

52

OJIeKTPOEMKOCTH I/IOCKOT'0
KOH/IeHCaTopa. DHeprus 3apsyKeHHOIo
KOH/ZleHcarTopa

https://m.edsoo.ru/XPUKP82V8

53

JlaboparopHast pabota "V3mMepeHue
3/1IeKTPOEMKOCTU KOHleHcaTopa"

https://m.edsoo.ru/PBGM4F845

o4

[TpyHLMI eCTBUS U IPUMEHEeHHe
KOH/IEHCaTOPOB, KOMMMPOBA/ILHOTO
anrapara, CTPyWHOr0 MpHUHTepa.
DJIeKTpOCTaTUYeCKasi 3alluTa.
3a3zemsieHue 371eKTPOrprubopoB

https://m.edsoo.ru/H3Q9PNHYY

55

ONeKTpUUYecKrui TOK, yCJIOBUS ero
cyiecTBoBaHUsl. [10CTOSIHHBIN TOK.
Cuna Toka. Hanpsbkenue.
ConportuBrienue. 3akoH Oma st
ydacTKa Lenu

https://m.edsoo.ru/D6Y72A4B7

56

I[MocnieoBatesibHOE, MapasiebHOE,
CMeIIaHHOe COeJJTHEeHKe TIPOBO/IHUKOB.
JTaboparopHasi pabota «/3yueHue
CMEIIIaHHOTO COeJIMHEHUsT Pe3HUCTOPOB»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOTO
TOKa. 3akoH [Ixoys-JleHua

https://m.edsoo.ru/LESHA2A3M

58

3akoH OMa /17151 TO/THOM (3aMKHYTOM)

0.5

https://m.edsoo.ru/YNSBF7PBS



https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/SLKT3UPUR
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

3/ieKTpuyeckoi 1end. KopoTtkoe
3aMbIKaHue. JTabopaTopHast paboTa
«3mepenue D/IC MCTOUHHKA TOKA U
€ro BHYTPEHHero COTPOTHBJIEHUS»

59

Pe3epBHbIi ypok. KoHTposbHAst paboTa
110 Teme "DJ/IeKTpoguHaMuUKa" /
Bcepoccuiickas mpoBepouHast paboTa

https://m.edsoo.ru/MFMG6EIE5X

60

O6o06mmarormuii ypok
«DJleKTpoiMHamMuKa» / Bcepoccuiickas
npoBepoyYHasi pabora

https://m.edsoo.ru/P86MDY07H

61

O/eKTpOHHasi MPOBO/IMMOCTD TBEPABIX
MeTaJlIOB. 3aBUCUMOCTb COTIPOTUBI/IEHUS
MeTaJI/IOB OT TeMIlepaTyphl.
CBepXxIIpoBOJUMOCTh

https://m.edsoo.ru/WMNNBQI9H

62

O/eKTpUUeCcKuil TOK B BaKyyMe.
CBoiicTBa 3/1eKTPOHHBIX ITYYKOB

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

63

ITosTyTIpOBO/THHUKH, UX COOCTBEHHAs U
TIpUMeCHasi TPOBOUMOCTh. CBOWCTBA P
—n-riepexo/a. ITo/ynpoBoJHUKOBEIE
npuOOPBI

https://m.edsoo.ru/S55A1DQUR

64

OneKTpUYeCcKuii TOK B pacTBopax 1
pacruiaBax 3/1eKTPOJIUTOB.
ONeKTPO/IUTAYeCKas JUCCOLALUs.
DJIEKTPOJTU3

https://m.edsoo.rt/QUOQUWYV91

65

OneKTpruUYecKrui TOK B rasax.
CaMocTosTe/TbHBIN 1
HecaMOCTOsITe/TbHbIN pa3psif. MoJHus.
ITnasma

https://m.edsoo.ru/2VX2KLFQA



https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/WMNNBQL9H
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/MFM6EIE5X

OnekTpuueckue rMpubOpPbI U YCTPONCTBA

66 Y UX TMPaKTUYeCcKoe NMpUMeHeHUe. 1 https://m.edsoo.rt/KJA02KUP5
I[TpaBua TexHUKK He30macHOCTH
P 7 . 7

67 e3epBHbIi ypok. Obobmparomuii ypox 1 https://m.edsoo. - u/HLOAT6SNU
no Temam 10 knacca
P 7 . 7

68 e3epBHpI ypok. Obobuarouii ypox 1 https://m.edsoo.rt/HLOAT6SNU
no teMam 10 knacca

OBLIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/HL0AT6SNU
https://m.edsoo.ru/KJA02KUP5

11 K/TACC

Ne
n/n

Tema ypoka

Ko/sinuecTBo uacos

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTHyeckue
padoThI

JJIeKTpOHHBbIe H(poBbIe
oOpa3oBaTe/IbHBIE PeCypPChI

[TocTosIHHBIE MarHUTHI U UX
B3auUMO/ZIeUCTBUe. MarHuTHOe ToJie.
BekTop MarHuTHOM MHAYKUWU. JInHAN
MarHMTHOM UHJYKLUU

https://m.edsoo.ru/4DMOYIIN6

MarsuTHoe 1oJe MPOBOAHKWKA C TOKOM.

OmneiT Opcrena. Bzaumogenictere
TIPOBOJIHUKOB C TOKOM

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

JlabopaTopHasi pabora «/3yueHue
MarHMTHOT'O 0JIs1 KaTYLIKH C TOKOM»

https://m.edsoo.rt/HGHXLNLRZ

[eiicTBe MarHMTHOTO T10JIS1 Ha
MPOBOAHUK C TOKOM. Cuia Amriepa.
JlaboparopHast paboTa «ViccnegoBaHue
JleMCTBUS IOCTOSTHHOT'O MarHWTa Ha
PaMKy C TOKOM»

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

[elicTBYe MarHATHOTO TI0JIS Ha
JBWXKYILLYIOCS 3aPSKEHHYI0 YaCTULLy.
Cuna Jlopentja. Pabota cunbl JlopeHiia

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

OnekTpoMarHuTHas UHAyKLus. ITotok
BeKTOpa MarHUTHOM UHAYKLMU. D/1C
VHZAYKLWW. 3aKOH 3/IeKTPOMarHuTHOU
vHaykauu dapazes

https://m.edsoo.ru/VA26C9C3J

JlabopaTopHasi pabota «cciemoBaHue
SIBJIEHHUST 37IeKTPOMarHUTHOM

https://m.edsoo.ru/XZS5MQCBU



https://m.edsoo.ru/XZS5MQCBU
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

VHAYKLA»

WHpyKTUBHOCTS. fIB/1eHue
caMovHAyKUuU. D/1C caMOUHAYKLUH.
OHeprust MarHUTHOT'O T10JIs1 KaTYyILIKU C
TOKOM. D/IeKTPOMarHuTHoe I10J1e

https://m.edsoo.rt/EOTONSAEA

TexHWUyecKue yCTpONCTBA U UX
TIpYUMeHeHe: TTIOCTOSTHHbIe MarHUTHI,
5/IeKTPOMAarHUThl, 3JIeKTPO/|BUTraTe/lb,
YCKOpUTE/IN 371eMeHTapHbIX YaCTHLI,
VH/IyKL[MOHHasl 1eYb

https://m.edsoo.rt/UWNLFA9L.6

10

O6o00611jaro1i ypok «MarHuTHoe ToJie.
DJIeKTPOMarHUTHast UHAYKIIWS»

https://m.edsoo.ru/COB0O5BGMC

11

KonTtposnkHast pabora mo Teme
«MarsauTHoe 11os1e. 3NMeKTpOMarHuTHast
WHYKLVS

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

12

CBo0OOo/IHBIE MeXaHUUECKHEe KOJiIe0aHHsI.
I"apMoHMUecKre KonebaHus. Y paBHEHHE
rapMOHHUECKUX KOJIeOaHHH.
IIpeBpalienrie sHEPTUN

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

13

JlaboparopHast paboTa «ViccnegoBaHue
3aBUCUMOCTH TIEPUO/IA MaJTbIX
KoJsiebaHMI Tpy3a Ha HUTH OT JJTUHBI
HUTH U MacChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebarenbHblii KOHTYp. CBOOOIHBIE
3/IEKTPOMarHUTHbIe KosebaHus B
u/leaibHOM KosiebaTeslbHOM KOHTYpe.
Amnanorust MeXxly MexaHUueCKUMH U
5/IeEKTPOMarHUTHBIMU K0slebaHUSIMU

https://m.edsoo.ru/H6JCO5BAD



https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/DPZ8KR61C
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

15

dopmysa TomcoHa. 3aKOH COXpaHeHHst
SHEPruu B UjealbHOM KoJiebaTeslbHOM
KOHTYype

https://m.edsoo.ru/MHNWD2LHU

16

[TpeacraBieHKe O 3aTyXaroIIUX
KosiebaHusX. BbIHYXI€HHbBIe
MexaHuuecKue KojiebaHus. Pe3oHaHc.
BbIHY>X/]eHHBIE 3/IeKTPOMAarHUTHbIE
KoJie0aHus

https://m.edsoo.rt/FMBDWPPG4

17

[TepemeHHbIt TOK. CHHYCOUA/IBHBIN
repeMeHHbIN TOK. MOIIHOCTD
repeMeHHOr0 ToKa. AMITIMTYJTHOe U
JleMCTBYIOLLlee 3HaYeHUe CHJ/Ibl TOKa U
HarpsbKeHust

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

18

Tpancdopmarop. [IporsBozcTBo,
niepefiaua 1 norpebneHue
5/IeKTPUYECKOM SHEprun

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

19

Y CTpOUCTBO M pakTHYeCcKoe
TIpUMeHeHe 3JIeKTPUYeCKOro 3BOHKA,
reHepaTtopa nepeMeHHOro TOKa, TMHUN
3/1eKTporiepesiay

https://m.edso00.ru/93Z12W4QQ

20

OK0JIoruyeckKue puCKu npu
TIPOU3BO/CTBE 3/IeKTPOIHEPIUH.
KynbTypa ncrnons3oBanus
3JIEKTPO3HEPryy B IIOBCEJHEBHOMN
JKU3HU

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

21

MexaHnueckye BOJIHBI, yC/IOBUS
pacnipoctpaHenus. Ilepuog. CkopocTb
pacrnpocTpaHeHus U [AjIMHA BOJIHBIL.
[Toniepeunsle U POJI0/IbHBIE BOHbI

https://m.edsoo.ru/W2XBOR3HJ



https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/MHNWD2LHU

22

3ByK. CKOpOCTb 3ByKa. [ pOMKOCTB
3ByKa. Beicota ToHa. Tembp 3ByKa

https://m.edsoo.ru/Z827Q6V70

23

ONeKTpOMarHUTHbIE BOTHbI, UX
cBoiicTBa U ckopocTsb. Lllkana
3J1eKTPOMAarHUTHBIX BOJTH

https://m.edsoo.ru/SWB57C06X

24

[TpyHLMIIBI paJUOCBS3U U TeJIeBUIEHUS.
PasButure cpencTB cBsi3u. Pagnosiokanys

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

25

KonTtposnrHast pabora «Konebanus u
BOJTHBD»

https://m.edsoo.rt/IHURON8OB

26

[TpsiMonuHelHOe pacripocTpaHeHue
CBeTa B OZJHOPO/IHOM cpefie. ToueuHbIM
WUCTOYHUK CBeTa. JIyy cBeTa

https://m.edsoo.rt/HUEF74NDOW

27

OTpa>keHue cBeTa. 3aKOHbI OTPa’KeHUsT
ceeta. [TocTpoeHure u3obpaxkeHn B
TIJIOCKOM 3epKaiie

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

28

[Ipenomnenue ceerta. [1osHOe
BHyTpeHHee oTpakeHue. [Ipe/iebHbIN
YT OJI TIOJTHOTO BHYTPEHHEr 0 OTPaKeHUs

https://m.edsoo.ru/V49RISTRN

29

JlabopaTopHast pabora «V3mMepeHue
TIOKa3aTeJis IPeIOMJIEHHsI CTeKJIa»

https://m.edsoo.ru/JO2E1IM1DQ

30

JIun3el. [TocTpoeHue n300pakeHnH B
mH3e. PopMysia TOHKOM JIMH3BI.
YBenmuenue JIMH3bI

https://m.edsoo.rt/W2MMS9KJC

31

JlabopaTopHasi pabota «McciemoBaHue
CBOWCTB M300paKeHUH B JIMH3aX»

https://m.edsoo.rui/Q1ZCMW980

32

Iucnepcust cBeta. C/I0XKHBINA COCTaB
6esoro ceeta. LIBeT. JTabopaTtopHas
pabota «HabJmojeHue qucrepcun

https://m.edsoo.rt/K9OWVKE11



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/Z827Q6V7O

cBeTa»

33

Wntepdepeniys ceta. Audpakius
ceta. JJudpakiioHHasl peléTka

https://m.edsoo.ru/C8LCRSEJI

34

ITonepe4yHOCTH CBETOBLIX BOJIH.
[Tonspusarus ceeta

https://m.edsoo.ru/Q2118XYOJ

35

Onruueckuie MpubOPEI M yCTPOICTBA U
yC/10BUs X 6e301acHOr0 pUMeHeHus!

https://m.edso0.ru/M5127JYGT

36

['paHuLIbl TPUMEHUMOCTH KJ1aCCUYeCKOU
MexaHUKH. [TocTynaThl celaabHOM
TEOPUU OTHOCUTETbHOCTH

https://m.edsoo.ru/P8SGB9FJ5N

37

OTHOCHUTETLHOCTb O/JHOBPEMEHHOCTH.
3ame/jjieHrie BpeMeHH U COKpalljeHre
JUTHBI

https://m.edsoo.ru/OVLMCNG6B2

38

SHepFHHLIHMHYHbCpeHHTHBHCTCKOﬁ
YdCTHULBI. CBsi3b Macchl C BHEPFHEﬁ n
HUMITY/IbCOM. BHepFI/IH ITOKOA

https://m.edsoo.ru/I90ZY4BUB

39

KontposnbHas pabora «OnTrka. OCHOBBI
crieljaJbHOW Teopuu
OTHOCHUTETbHOCTH»

https://m.edsoo.ru/1.8689JPLI

40

®otoHsl. ®opmyiia [1nanka. DHeprus u
UMITYJIbC (hOTOHA

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBbITHE U UCCIe[JOBaHUe
doTtoadekra. OmnbiThl A. I'. CToNIeTOBa

https://m.edsoo.ru/PGL5XXSRO

42

3akoHbl poToaddekTa. YpaBHeHUe
OuiHIITeHa A1 poToaddekTa.
«Kpacnas rpanuia» ¢otosddexra

https://m.edsoo.ru/YLCK770G8

43

Hasnenue ceeta. OmnbiTel [1. H.
JlebeneBa. XumMHuueckoe /ieliCTBHe CBeTa

https://m.edsoo.rt/EGO6ZQ1SA



https://m.edsoo.ru/EGO6ZQ1SA
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
https://m.edsoo.ru/C8LCRSEJI

44

TexHUUecKre yCTpOUCTBa U
TIpaKTHYeCcKoe MpUMeHeHue:
dboTo3/1eMeHT, HOTO/JaTUMK, COJTHEUHAsI
Oarapesi, CBeTOAMO/,

https://m.edsoo.rt/UFQDRSL5M

45

Perrienue 3a/1a4 10 TeMe «IeMeHTbI
KBAHTOBOM OITHKI»

https://m.edsoo.ru/ZE73A67B1

46

Mogens aroma ToMcoHa. ONBITHI
Pe3epdop/a no paccesiHyIO O-UaCTHI].
[TnaneTapHasi Mozie/ib aTOMa

https://m.edsoo.ru/FIC11POHN

47

[Toctynate! bopa

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

48

N3nyuenue u norsoijeHre (GOTOHOB
TIpU Tlepexo/ie aToMa C OJJHOTO YPOBHS
SHepPruu Ha Apyroul. Busbl crieKTpoB

https://m.edsoo.rt/NNSBHZYBE

49

BoHoBbIe cBoiicTBa yacTui]. BoHeI e
Bpoiins. KopryckyasipHO-BOTHOBOM
nyanu3m. CIIOHTaHHOE U BBIHY K E€HHOe
H3/TyueHue

https://m.edsoo.ru/J710TLEFCO

50

OTKpBbITHE PaZIMOaKTUBHOCTH. OTBIThI
Pe3epdop/a ro orpe/iesieHUIO COCTaBa
PaJIJM0aKTUBHOTO U3TyUYeHHsI

https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, beta-, raMma-
u3nyueHus. BivsiHue pajuoakTHBHOCTH
Ha )KUBbIE OPraHU3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBbITHE IPOTOHA Y HEUTPOHa.
N3otomnbl. Anbda-pacmnaf,.
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnyyeHue

https://m.edsoo.ru/H2XIHOG3E

53

OHeprusi CBsi3W HYKJIOHOB B sifipe.

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/UOIRQS0Z5
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

SlnepHble peakuyu. f1epHbIi peakTop.
[TpobsieMbl, MepCrieKTUBHI,
9KOJIOTMUeCKHe aCTeKThl sifiepHON
SHEPreTUKU

54

OneMeHTapHbIe YacTHUI[bl. OTKPBITHE
MO3UTPOHa. MeTo bl Hab/MoIeH s U
pervcTpalyy 3jieMeHTapHbIX YaCTHI].
Kpyrnbiii cton «@yHgameHTa/IbHbIe
B3auMo/ieiicTBUs. EUHCTBO
(hr3rYeCcKoi KapTUHBI MUpa»

https://m.edsoo.ru/SUC62U40A

55

OTarbl pa3BUTHSL aCTPOHOMUH.
I[Tpuk/afjHOe ¥ MHPOBO33peHYeCKoe
3HaueHHe aCTPOHOMHHU. By 3Bé3HOTO
Heba. Co3Be3zusi, sipKUe 3BE3/bl,
TJIAHEeTbI, MX BUAMMOe JBIDKeHHe.
ConHeuHasi cucrema

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

56

Connije. ComHeuHas akTUBHOCTb.
Ncrounuk sHeprun CoJsiHLA U 3BE3]

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

57

3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKHU.
3BEé371bI TJIaBHOU I10C/Ie,0BaTe/IbHOCTH.
BryTpeHHee cTpoeHue 3BE3/.
CoBpeMeHHBIe Tpe/iCTaB/IeHUs O
TIPOUCXOXKAeHUU U 3Bo/roLy CosHLa U
3BE3/]

https://m.edsoo.rt/GGD3W7470

58

Mneunslii [Iyte — Hama ["anakTuka.
[Tonoxxenue u gerxeHve CosHLa B
I'anakTtuke. ['asakTuKY. YEpHBIE AbIPHI B
siipax ralakTUK

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

59

Bcenennas. Pasberanue rajakTHk.

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



https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/SUC62U4OA

Teopust bonbioro B3peiBa. PenvikroBoe
v3ydyeHue. MeraranakTvka

60

HepertrieHHbie ipo6/1eMbl aCTPOHOMHUM

https://m.edsoo.rt/LJHNL2MCF

61

O6o0r1maroruil ypok. Ponb dhusvku u
aCTPOHOMUH B 5KOHOMHUYECKOH,
TeXHOJIOTUUeCKOM, COLIUa/IbHOU U
3TUYeCKO# cepax /esTesIbLHOCTH
yesioBeKa

https://m.edsoo.rt/WNJ5CRXYD

62

O6o6maromuii ypok. Posb 1 MecTo
(GU3MKY 1 aCTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHUHe MHpa

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

63

O6o61maromuil ypok. Ponb dusnueckoit
Teopuu B (POPMUPOBAHUU
ripe/iCTaB/IeHU 0 PU3NUYeCcKOol KapTUHEe
Mupa

https://m.edsoo.ru/Y29SVPCVR

64

O6o06mmaronuii ypok. Mecto
(bu3MUeCKOM KapTHHBI MHpPa B 0011[eM
psily COBpeMeHHBIX eCTeCTBeHHO-
Hay4HBIX TIPe/ICTaB/IeHUi O TIPUPO/Ie

https://m.edsoo.ru/LKNUIKHZH

65

Pe3epBHbBIN ypoK. MarHurtHoe moJie.
ONeKTpOMarHuTHasE UHAYKLINS

https://m.edsoo.rt/EVMFIQTP6

66

PesepBHbIii ypok. OnTuka. OCHOBBI
Criel[MaabHOW TeOPUM OTHOCHUTETbHOCTH

https://m.edsoo.rt/ESABJRKS8L

67

Pe3epHbiii ypok. KBaHTOBasi pusrka.
DneMeHThbl aCTPOHOMUHU U aCTPOMU3UKU

https://m.edsoo.ri/RARQLVO2J

68

Pe3sepnbiii ypok. KBaHToBas (usuka.
D/ieMeHTbI aCTPOHOMUM U aCTPO(U3UKU

https://m.edsoo.ri/RARQLVO2J



https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/RARQLVO2J
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/LKNUIKHZH
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/LJHNL2MCF

OBILIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME
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IIPOBEPSIEMBIE TPEBOBAHNS K PE3YJ/IbTATAM OCBOEHUA
OCHOBHOMU OBPA30OBATEJ/IbHOM ITPOT'PAMMObBI

10 KITACC

Kopg,
MpoBepsieMoro
pe3y/bTara

ITpoBepsiemble NpeMeTHBIE Pe3y/IbTaThl 0CBOEHHsI 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI CpeJHero 001ero 06pa3oBaHusi

10.1

[leMOHCTpUpOBaTL Ha TIIpuMepax pojib W MeCcTo (GU3MKU B
(hopMUpOBaHUM COBPeMEHHOW HayyHOW KapTHUHBI MUDA, B Pa3BUTUU
COBPEMEHHOU TeXHUKHU U TEXHOJIOTHH, B IPAKTUYECKOM [1eATe/TbHOCTU

Jofien

10.2

YuuThIBaTh T'PaHULIbI IPUMEHEHUs U3yUeHHbIX (Pr3nuecKrux Mojienei:
MaTepuanbHasi TOUKa, WHepIMaabHasi CUCTeMa OTCuéTa, abCoJOTHO
TBEp/i0e Teso, U/eanbHbll ras; MO/l CTPOeHUs Ia30B, XXUJKOCTeN U
TBEPJBIX TeJ, TOUEYHBbIM 3/1eKTPUYECKUN 3aps], — TpU pelleHdur

(1)I/I3I/I‘-IECKI/IX 3a/ia4d

10.3

Pacrio3HaBaTh (hr3nyeckrie siBJieHuUs (TIPOL[ECCHI) U OOBACHATH UX Ha
OCHOBe 3aKOHOB MeXaHWKHW, MOJIEeKYJ/SpPHO-KWHEeTUYECKON Teopuu
CTPOeHMsl BelecTBa M JJIeKTPOAUHAMUKU: paBHOMEpHOe U
PaBHOYCKOpPEHHOe MPSIMOJIMHEHOe [BIKeHHe, CBOOOJHOe MajieHue
Tes, JABV)KEHUEe MO0 OKPY)XHOCTW, WHEepLUs, B3aUMOJEUCTBUE TeJ;
muddy3us, OpOYHOBCKOe [BIWKEHWEe, CTPOEHUE >KUIKOCTeH W
TBEPABIX Tel, u3MeHeHHe O00bEéMa Te/l TIPU HarpeBaHUM
(oxna)kgeHuu), TelyioBOe paBHOBeCHe, HCMapeHue, KOHZeHcalus,
I/IaB/IeHWe, KpUCTa/UIu3alus, KUIIeHWe, BJIa)KHOCTh BO3/yXa,
TOBbIIIIEHNe [laBJIeHWsl rasa I[pU ero HarpeBaHuUM B 3aKpbITOM
cocyje, CBA3b MeXJAy [apaMeTpaMyd COCTOSIHMSI rasa B

M30IIpoLieccax; 37eKTPU3alivs TeJl, B3aUMO/IeliCTBUe 3apsi/ioB

10.4

OnuchiBaTb MeXaHUUeCKoe [BI)KeHHe, UCIOo/b3ysl (U3nuecKre
Be/IMUMHBI: KOOP/IMHATA, MyTh, NlepeMellleHre, CKOPOCTb, YCKOPEeHHe,
Macca Tena, CWIa, WMIY/JbC Tela, KWHETUYecKas >Heprus,
TOTeHL[Ma/lbHasl JHeprusi, MexaHWdeckass paboTa, MexaHWUecKas
MOLIHOCTb; TPU ONWCAHUM IIPaBUIBHO TPAKTOBaTb (PU3MUECKUI
CMBIC/T WCTOMb3yeMbIX BEJMUWH, WX O0003HaueHWsT W eAWHULIbI,
HaxXo/WUTb ()OPMY/JIbl, CBSI3bIBAIOLIME JaHHYIO (PU3MUYECKYI0 BeJTUUMHY

C APyryMMH BeJIMUNHAMU

10.5

OmnuceIBaTh HN3yueHHbIe TeIlJIOBbIE CBOICTBA Te/l U TEIJIOBLIE




SIB/IEHUs], MCIOJb3yd (pr3MUecKue Be/JWUMHBL: [JaBjeHue rasa,
TeMIlepaTypa, CpejHssl KHHeTHYeCcKas 5SHeprus XaoTH4YecKoro
[IBIJKEHUsI MOJIeKys, CpeJHeKBaJpaThyHasi CKOPOCTb MOJIEKYI,
KOJIMYeCTBO TeIVIOThI, BHYTPEHHsisi JHeprusi, pabora Tra3sa,
KO3 QUIIMeHT T0/Ie3HOT0 JeWCTBUSl TEeI/IOBOr0 J[BUTaTesis; MpU
OMMCAaHUM  TpPaBU/IBHO  TPAKTOBaTb  (PU3WYECKUA  CMBICI
HCTIO/Tb3YeMBIX BEJIMUWH, UX 0003HAUEHUS W eMHULIbI, HaXOJUTh
(¢opMy/ibl, CBsSI3bIBarOLMe [JaHHYH (DM3UUeCKyl0 BeIMYUHY C

APYTYMH Be/IMUMHAM

10.6

OnuchiBaTh M3y4yeHHble 3/eKTpUUeCKHe CBOWCTBA BellleCTBA U
3/1IeKTpUYecKre siBjeHus (TpoLiecChl), HCIO/B3Yys  (PU3MUecKUe
Be/IMUMHBL:  5JIEKTPUYEeCKUW  3apsifi,  3JIeKTpUYeckoe MO,
HanpsDKEHHOCTb M0/, TMOTeHLyasa, pa3sHOCTb I[OTEHLMaloB; IIpU
OMMCaHWMA  TIPaBWIbHO  TPaKTOBaTb  (PU3MUECKMM  CMBICT
WCTI0/Ib3yeMbIX BeIMYMH, UX 0003HaueHHsl U eJUHULIbI; YKa3bIBaTh
(hopMyibl, CBSI3bIBAIOLLME JAHHYIO (PM3UUECKYIO BEJIMUUHY C IPYTUMU

Be/IMYNHaMN

10.7

aHa/IM3UpOBaTh (U3UUECKHe TIPOLleCChl U SIBJIEHWS, WCIIO/b3Ys
(ur3nuecKre 3aKOHbI U TIPUHIIUTIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUs MeXaHUUeCKOM 3Heprum,
3aKOH COXpaHeHUsl UMIYJIbCa, PUHLIUIT CYTIePIIO3ULIMU CUJT, TPUHLIUTT
PaBHOIpPABUSl HWHEPLMA/IBbHBIX CUCTEM OTCY€Ta; MOJIEKYJISIPHO-
KUHETUYeCKYyH TeOpPUI0 CTPOEHMS BellleCTBa, Ia30Bble 3aKOHbI, CBS3b
CpelHel KWHEeTUUYeCKOW SHEePruM TeIJIOBOrO JBWXKEHUSI MOJIEKYJ C
abCOMIOTHOM TemriepaTypou, TIepBbIii 3aKOH TepMOAWHAMUKY; 3aKOH
COXpaHeHusl 3JIeKTPUUeCcKoro 3apsza, 3akoH KysioHa; npu 3TOM
pa3nuuaTh CJI0BeCHY (OpMYJ/IMPOBKY 3aKOHA, ero MaTemMaThueckoe

BbIpa’KeHHE U YCIIOBUA (FpaHI/IL[bI, O6J'IaCTI/I) MMPpUMEHHUMOCTHU

10.8

OOBSICHATL OCHOBHBIE TIPUHIUIBI /I€HCTBUS MaIlMH, TIPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3/inyaTh YCAOBUS WX 0e30MmacHoOro

HCII0/Ib30BAHHUA B HOBCQAHEBHOﬁ JKHU3HU

10.9

BBITIONHATE SKCIIePUMEHTHI TI0 UCC/IeJOBaHUIO (PHU3NUeCKUX SBIEHUM
Y TIPOLIECCOB C UCII0/Ib30BaHUEM TIPSIMBIX U KOCBEHHBIX M3MepeHU;
npy 3ToM (HOpMyIMpoBaTh TipobiieMy (3a7jauy) ¥ TUIIOTe3y yueOHOTo
JKCIIepUMeHTa,  CcobupaThb  yCTaHOBKY U3  TIpe/JIOKeHHOro

0060py/0BaHus, POBO/IUTE OIIBIT ¥ (HOPMYJ/TUPOBATh BLIBO/bI

10.10

Ocy1lecTBaATh TpsIMble M KOCBEHHble H3MepeHUs (PU3NUYeCKUX

BE€/IMUMH, IMPHU 3TOM BLI6I/IpaTB ONTUMaIbHBIA CII0CO0 U3MepeHusa "




HCI10JIb30BaTh U3BECTHLIE METO/4bI OLI€HKH HOFPEUJHOCTEﬁ I/IBMepeHI/II‘/JI

10.11

WccnenoBaTh 3aBUCUMOCTH MeXy (QU3NUeCKUMHM BeJIMUMHAMU C
WCII0/Ib30BaHMEeM MPSIMbIX M3MEePeHU; TIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pe3y/bTaThl TMOJIydeHHOW 3aBUCUMOCTU
(bU3MYeCKUX BeJTMUWH B BU/Ie TaO/IUI] U TPAaUKOB, /1elaTh BBIBOIBI IO

pe3y/abTaTaM HUCC/ieJOBaHUA

10.12

Cobmogate mpaBWaa 0Oe30macHOrO TpyJa TIIpU  TPOBeJEHUM
WCC/IeIoOBaHUM B paMKaxX yueOHOTO JKCIlepUMeHTa, yueOHO-
WCCIIe/I0BaTe/IbCKON U MPOEKTHOM JesITeIbHOCTH C MCII0/Ib30BaHUEM

M3MepUTE/TbHBIX YCTPOUCTB U JTabopaTOpHOT0 000PY/I0BaHUS

10.13

PerlaTh pacuéTHbIe 3a/lauu C SIBHO 3aJ]JaHHOM (PU3HUUeCKol Mo/ie/blo,
WCI0/Ib3ysl (pr3nuecKre 3aKOHbI M TIPUHLIUIBI; HAa OCHOBE aHa/iu3a
yC/IOBUS  3a/laud  BbIOMpaTh (DU3MUECKYH0 MO/iesib, BbIENSTh
(busnuecKye BeJTMUUHBI U (POPMYJIbI, HEOOXOAUMBIE [Jisl €€ pelleHus,
MPOBO/IUTh pacuéThl W OIIEHWBaTh PEaJbHOCTb TIOYYEHHOTO

3HaueHusl (PU3NUeCKON Be/TMUMHBI

10.14

Pemare  KauecTBeHHble  33Zlaud:  BbICTpaWBaThb  JIOTUYECKHU
HeMpOTHBOPEUMBYIO L|elI0UKY PacCy’KAeHUM C OIIOpPOM Ha M3yueHHble

3dKOHBI, 3dKOHOMEDHOCTH U Cl)I/IBI/I‘JECKI/Ie sSABJ/IeHUA

10.15

Wcrnonb3oBaTh TIpM  pellleHWA y4eOHBIX 3a/lad  COBPEMEHHbIe
MH(OpMaLMOHHbIE TEXHOJIOTUU [/Is1 TIOMCKa, CTPYKTYPUPOBaHUS,
VMHTEpNpeTaliid U TIPe/[CTaB/IeHUs] yUeOHOH W Hay4YHO-TIOMY/ISIPHOM
vH(pOpMaLWy, MoyYeHHON U3 Pa3/nyHbIX UCTOYHUKOB; KPUTHUUYECKU

aHa/IM3MPOBATh I0JIy4aeMyo UH(OPMaLo

10.16

[TpuBoAUTE TIpUMeEpPHI BK/IaZla POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(¢U3MKOB B pa3sBUTHeE HayKH, OOBsICHEHHe TPOLIECCOB OKPY’Karolllero

MMPa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUM

10.17

Vcnonb3oBaTh TeopeTUUYeCKHe 3HaHWS MO (U3MKe B MOBCEJHEBHOMN
KU3HU [y obecrieueHust 0Ge30macHOCTU TIpM  oOpallleHuu C
npubopaMu ¥ TEeXHUYeCKUMU YCTPOMCTBAMH, [Jii COXPAHEHUS
370pOBbsI M COOJIIOZIEHUsT HOPM 3KOJIOTMYEeCKOro TIOBeJieHHsl B

OKpY’Karolleu cpefie

10.18

PaboTaThk B rpyTre ¢ BBITTOJIHEHHEM Pa3/IMUHBIX COI[Ma/IbHBIX POJIeH,
MJaHUpoBaTh  paboTy Tpymmbl, palUMOHaALHO  pacIpesessiTh
00513aHHOCTM W TUIAHUPOBAaTh [IeSITEIbHOCTh B HECTaH/AapTHBIX
CUTyalUsiX, aZleKBaTHO OLIeHMBATh BK/aJ KaK[JOr0 U3 y4aCTHUKOB

TPYIIIBI B PellleHre pacCMaTpUBaeMoii TIpo0/ieMbI




11 K/TACC

Kop
NpoBepseMoro
pe3y/bTaTa

IIpoBepsiemble NpeMeTHBIE Pe3y/IbTAaThl 0CBOEHHs 0CHOBHOM
oOpa3oBaTe/IbHOI MPOrpaMMbl Cpe/JHero o0iero oo0pa3oBaHust

11.1

HemoHCTpUpOBaTh Ha TIpUMepax pOdb U MeCcTOo (U3UKU B
(hopMHpOBaHWM COBPEMEHHOM HayYHOW KapTHMHBI MHpPa, B Pa3BUTUU
COBPEMEHHOU TeXHUKHU U TEXHOJIOTHH, B MPaKTUUeCKOU /leATeTbHOCTH

NtoJiel, LIeJIOCTHOCTb Y eJMHCTBO (PM3MUeCKOM KapTUHbI MUpa

11.2

YuuThIBaTh TpaHUL]bl IPUMEHEHUS U3yUeHHbBIX (PU3UUeCcKUX Mo/iesei:
TOUEUHbIMN 3/IEKTPUYECKUN 3apsi]l, siiepHasi MOZieJib aTOMa, HyKJ/IOHHast

Mo/ie/lb aTOMHOTO $1/Jpa MpU pellleHrnr (Gr3nUecKrx 3aau

11.3

Pacrio3HaBaTh (pu3nueckue siBjieHUs (MTPOLIECChI) U OOBSACHATL UX Ha
OCHOBe 3aKOHOB 93JIEKTPOJMHAMUKA W KBAHTOBOM  (PU3WKU:
3/IeKTpUYecKasi MPOBOAUMOCTb, TeIJIOBOe, CBETOBOE, XMMHUECKOe,
MarHuTHOe  JIeWCTBUs ~ TOKa,  B3aWMOJIeliCTBMe  MarHWTOB,
3/IEKTPOMAarHuTHasE WHAYKLUs, [JeMCTBUe MAarHUTHOTO TI0/i Ha
MPOBOAHUK C TOKOM U [BWKYIIUNCS 3apsifi, 3/J€KTPOMarHUTHbIE
KomebaHUs W BOJIHBI, TMPSIMOJIMHEHHOe pacrpoCTpaHeHHe CBeTa,
OTpakeHWe, TIpesioM/eHWe, UWHTepdepeHIUs, AUGPAKIUS U
ToJisipu3alusi CBeTa, Aucrepcusi cBeta, ¢hoTosieKTpudeckuii 3ddexT
(boTo3pdekT), cBeToBOe aB/ieHHWe, BO3HUKHOBEHHE JIMHENYaToro
CrieKTpa aToMa BOJIOPOZA, ecTeCTBeHHasi W MCKYCCTBeHHasi

PanO0aKTHUBHOCTb

11.4

OnuceiBaTh HW3yUeHHble CBOMCTBA BelljeCTBa (3/IeKTpHUUECKHe,
MarHuTHbIe, ONITUYEeCKHe, 3/IeKTPUUECKYI0 TTPOBOAUMOCTh Pa3/IMUHBIX
cpel) U 3/eKTpOMarHUTHble siBJeHUsl (TIPOLIeCChI), UCIOJIb3Ys
¢du3nueckre BeJIMUMHBL: J/EKTPUUECKUN 3apsifl, CWda TOKa,
3/IEKTPUYEeCKOe  HarpsbKeHHe, 37IeKTPUUecKoe COMNpPOTHBJIEHHUE,
pa3HocTb noTteHManoB, J/C, paboTa Toka, UHAYKIUSI MarHUTHOTO
nosisi, cwia Awmrepa, cuna JlopeHIla, WHAYKTUBHOCTb KAaTYIIKH,
JHeprusi 3/eKTPUUYeCKOr0 YU MAarHUTHOTO TI0Jiel, Tiepuoj, U YacToTa
KosiebaHMii B KosiebaTe/TbHOM KOHTYPe, 3apsifl ¥ CHJla TOKa B IpoLjecce
rapMOHUYECKUX  37IeKTPOMarHUTHBIX  KosjiebaHuii,  (hoKycHoe
paccTosiHue U OITHYecKas CUja JIMH3bI; TIPU OMMCAHWW TIPAaBUIBHO
TPAaKTOBaTb (PU3MUECKUM CMBIC/T HCIO/Mb3YEMBIX BEJWUMH, WX
o003HaueHUss U eAWHMIIbI; yKa3biBaTh (HOPMYJIbI, CBSI3bIBAOIIIME

JTaHHYI0 (U3NUYeCKYI0 BeJIMUMHY C IPYTUMU BeJIMYMHAMU




11.5

OnucelBaTh HM3y4yeHHble KBaHTOBble SIBJIEHUMSI M  IPOLIECCHI,
WCIO0Jb3ysl (pr3nuecKre BeJWYMHBI: CKOPOCTb 37€KTPOMAarHUTHBIX
BOJIH, /I/IMHA BOJIHBI U 4acTOTa CBeTa, SHeprysi U UMITy/bC (OTOHa,
Mepuo/z noJiypacraza, 3Heprusi CB3M aTOMHBIX si/iep; NPy OMUCaHUU
MPaBW/IBHO TPaKTOBaTh (PU3WYECKHMH CMBICJ  HCII0J/Ib3YeMbIX
BeJIMUMH, UX O0O0O03HAueHHsi W eJUHUIIbI; yKasbiBaTb (OPMYJIbI,
CBfI3bIBAIOLME JlaHHYI0 (DU3UUYECKyl0 BeIMUUMHY C JPYTUMHU

Be/IMYMHAMU, BBIUHC/IATH 3HAUEHHe q)H3quCKOﬁ Be/TMYMHBI

11.6

AHanu3upoBaTh (u3Myeckue TIpoLlecChl W SIBJIeHUS, WCIOIb3ys
¢u3nueckre 3akKOHbl UM TPUHLMIBLE:  3akKOH Oma, 3aKOHBI
1oC/Ie/JOBaTe/IbHOTO U Tapasiie/lbHOr0 COeAMHeHUs! TPOBOJHUKOB,
3aKkoH JI>koyJisi — JleHila, 3aKOH 37IeKTPOMarHATHOW UHAYKIUU, 3aKOH
MIPSIMOJIMHEMHOTO PAaCIipOCTPaHeHusI CBeTa, 3aKOHbI OTPaXKeHHsI CBeTa,
3aKOHBI ~ TIpeJIOMJIEHUSI CBeTa, ypaBHeHWe OuHINTelHa s
dboToaddekra, 3aKOH COXpaHeHHUsI SHEPruM, 3aKOH COXPaHeHUs
HMMITyJIbCa, 3aKOH COXPaHeHHUsl 3JIeKTPUUeCKOro 3apsjia, 3akoH
COXpaHeHUsI MaCCOBOTO UHWC/a, TMOCTynAaThl bopa, 3akoH
pPaIMOAaKTUBHOIO pacrafia; TIpU STOM pa3idyaTh CJIOBECHYHO
(hopMyTMPOBKY 3aKOHa, ero MaTeMaTUuecKoe BbIpaykeHre U yCJI0BUs

(rpaHUIlBI, 06/1aCTH) TPUMEHUMOCTH

11.7

Onpe,qensm: HallpaBJ/IeHWE€ BEKTOpd WHAYKIHKM MAarHHUTHOI'O TII0JIA

TPOBOJHKKA C TOKOM, CUJIbl AMriepa U cuibl JlopeHija

11.8

CtpouTb ¥ oOMNUCHIBaTH U300pa)keHWe, CO3/aBaeMoOe TIJIOCKUM

3epKaJioM, TOHKOU JINH30U

11.9

BBINO/MHATE KCIIePUMEHTBI 110 UCCe0BaHUI0 (PM3UYEeCKUX SIBJIEHUI
Y TIPOLIECCOB C UCMO/Ib30BaHUEM MPSIMBIX U KOCBEHHBIX U3MepeHUl;
npy 3ToM (HopMynHMpoBaTh nipobiiemMy (3a7auy) U TUTIOTe3y yueOHOro
9KCIIepUMeHTa,  cobupaTh  yCTaHOBKY U3  TIPe/JIOKeHHOro

000py/j0BaHus, POBO/IUTE OTBIT ¥ (HOPMYJ/TUPOBATh BLIBO/IbI

11.10

Ocy1lecTBnATh TpsIMble M KOCBeHHble H3MepeHUst (PU3NUYeCKUX
BeJ/IMUMH; TIPU 3TOM BbIOMpATb ONMTUMA/bHBIN CIOCO0 HM3MepeHHus: U

HCII0/Ib30BaTh U3BeCTHLIE MEeTO/AbI OL|€HKH HOFp@HJHOCT@ﬁ I/IBMQPEHI/Iﬁ

11.11

VccnefoBaTh 3aBUCMMOCTH (PU3NUECKUX BeTMUYMH C UCII0/Ib30BaHUEM
MpSIMBIX U3MEpeHWH; IIpU 3TOM KOHCTPYHMPOBaTb YCTaHOBKY,
(uKCUpoBaTh pe3y/bTaThl I0JyUeHHON 3aBUCUMOCTU (PH3UUYECKUX
Be/IMUMH B BUJie TabMLl ¥ rpadUKOB, [ie/iaTh BBIBO/bI 10 Pe3y/bTaTaM

Hncc/iaeJ0BaHusA

11.12

Cobmogate mpaBuiaa 0e3omacHOro TpyAa TIpH TPOBeJeHUH




WCcCeloBaHUN B pamMKax YyueOHOro SKcrieprMeHTa, yueOHO-
HCCJIeI0BaTeIbCKOM U TIPOEKTHOM [1eATeIbHOCTHU C UCT0J/Ib30BaHUEM

HM3MEPUTE/TbHBIX YCTPONCTB U JJabopaTopHOro 060pyJ0BaHHs

11.13

PeriaTh pacuéTHble 3a/lauu C SIBHO 3aJ]JaHHOM (PU3UUECKON MO/e/blo,
WCTOB3ys (hr3nueckre 3aKOHBI W TIPUHIUIIBI, HAa OCHOBE aHa/M3a
yCJIOBUsL  3a/lauyd  BbIOMpaTh (U3MUECKYH0 MO/iesib, BbIeNSTh
(bu3nyeckre BeJTMUUHBI U (POPMYJIbI, HEOOXOAUMBIE [Jisl €€ peleHus],
MPOBO/IUTh pPacuéTbl Y OLIEHWBaTh peaJbHOCTb TIOYYEeHHOTrO

3HaUeHUusA CbH3quCKOﬁ BeJIMUMHBI

11.14

PemaTh  KaueCTBeHHble  3a/jaud:  BBICTPAWBaThb  JIOTUUECKH
HEeMNpPOTHBOPEUMBYIO 1IeTI0UKY PACcCy’KAeHHH C OTIOpoii Ha W3yueHHbIe

3dKOHbI, 3dKOHOMEPHOCTHU U Cl)I/IBI/IIIECKI/Ie sSABJIEHUSA

11.15

WUcrionp30BaTh MpU  pellleHWH Y4eOHBIX 3a7lad  COBpeMeHHbIe
VMH(OpPMalLlMOHHbIe TEXHOJIOTMU J/Is1 TIOMCKa, CTPYKTYPUPOBaHUS,
VHTEePIIPeTalliy U TIpe/ICTaB/IeHus] yueOHOW M Hay4HO-TIOMYJ/ISIPHOM
MH(pOpMaLWK, TIOJIyYeHHOU U3 Pa3/IMYHbIX UCTOYHUKOB; KDUTHUECKU

aHa/IM3MPOBATh M0JIy4aeMyo UH(OPMaLHIo

11.16

OOBSICHATL TIPUHLUIBI A€ACTBUS MAllWH, TPUOOPOB U TeXHUYECKUX
YCTPOMCTB; pa3/vuaTh yC/IOBUS HMX 0€30MacHOro WCMO/b30BaHUS B

TOBCEeJHEBHOU >KU3HU

11.17

[TpyBOAWTE TIpUMeEpHI BK/Ia/la POCCUMCKUX U 3apyDOeXXHbIX YUEHBIX-
(U3UKOB B Pa3BUTHE HayKH, B 00bsCHEHHE TIPOLIECCOB OKPY>KalOIIIero

MHPd, B Pa3BUTHE TEXHUKH U TeXHOJIOTUH

11.18

Wcrosib30BaTh TEOpeTHUECKWEe 3HAHUS 10 (U3UKe B TOBCEJIHEBHOM
KU3HU [y obecrieueHust 0e30MacHOCTM TIpU  OOpaIlleHuu  C
npubopaMl ¥ TeXHUYECKUMH YCTPOMCTBaMH, [/ COXpaHeHHs
370pOBbsi M COOMIOZIeHUsT HOPM SKOJIOTHUECKOro TOBefleHHsI B

OKpYy>Karollleil cpesie

11.19

PabotaTh B rpyIirne C BBINOJHEHHEM Pa3IMUHbIX COLMAbHBIX POJiel,
IUVIAaHWPOBaTh  paboTy  TpyNmbl, palMOHAMBHO  pacrpefensTh
00s13aHHOCTM 1 TUJIAaHUPOBaThb JIeSITe/IbHOCTh B  HECTaHJApPTHBIX
CUTyalMsIX, aJleKBaTHO OL|eHMWBaThb BKJIAZ, KaX[OrO0 W3 Y4YaCTHUKOB

TPYIITBI B PellieHre pacCMaTpUBaeMoii po0/ieMbl




ITPOBEPAEMBIE OJIEMEHTbBI COAEPXKAHUSA

10 K/TACC

Kopg
pa3pena

Kop nnposepsiemoro
3/1IeMeHTa

IIpoBepsieMble 3/71eMeHTBI CO/iep>KaHUA

OU3SNKA N METOJbI HAYYHOI'O IIO3HAHWA

1.1

dusvka — Hayka o nmpupoge. Hayunble
MeTO/IbI [I03HaHUs OKpYysKarolero mupa. Poss
JKCIlepUMeHTa W TeOopud B IIpoliecce

TMI03HaHUS NIPUPO/Ibl. DKCIIEPUMEHT B (pr3MKe

1.2

MogenupoBaHue (U3UYECKUX SIBIEHUH U
TIPOL[eCCOB. Hayunele TUIIOTe3bI.
dusnrueckre 3aKOHbl U TeOpUU. ['paHUI[bI
NPUMEHUMOCTH  (PU3MYEeCKMX  3aKOHOB.
IIpunyun cootsBercTBUd. Pomp U Mecto
¢usuku B (POpPMHUPOBAHMM COBpPEMEHHOMU
Hay4yHOM KapTHWHbI MHpa, B MPAKTHUECKOH

JlesITe/TbHOCTH JIIO/ler

MEXAHUKA

KNMHEMATHKA

2.1.1

MexaHuueckoe JABH)KeHHe.
OTHOCUTENBLHOCTD MeXaHn4yeCcKoro

ABrxeHus. Cucrema orcuéra. Tpaekropus

2.1

2.1.2

[TepemeliieHre, CKOPOCTb (CpeJHsisi CKOPOCTb,
MTHOBEHHasi CKOpPOCTb) U  YCKOpeHHe
MaTepUa/IbHOW TOUKH, UX TIPOEKI[UH Ha OCH
CUCTEMBbI KOOp/IMHAT. CnoxeHuve

riepeMeleH!I U CJI0KeHUe CKOPOCTer

2.1.3

PaBHOMepHOe u PaBHOYCKOpPeHHOe
NpPSIMO/IMHENHOe  [IBIDKEHHUe. I'padvku
3aBHCUMOCTH KOOp/IMHaT, CKOpOCTH,
YCKOpeHusl, NOyTH U  [epeMelleHus

MaTepuaibHOW TOUKUA OT BpeMeHU




2.1.4

CBobOogHOe TiafieHue. Y CKopeHue

cBODOO/IHOTO MaIeHusT

2.1.5

KpusonunueliHoe pBrkeHwe. PaBHOMepHOe
JBIDKEHWe  MaTepuasbHOM  TOUKM  TIO
OKDY>XHOCTH. YTJ/I0Basg CKOPOCTb, JIMHENHAast
CKOPOCTb. [Tepuog, u yacTroTa.

LleHTpOCTpEMUTETEHOE YCKOPEHHe

2.1.6

TexHuueckue  yCTpOMCTBa:  COUAOMETP,
[IBIDKeHHEe CHapsi[iOB, LieMHble U peMeHHbIe

riepeziaun

2.1.7

ITpakTrueckue paboThL. Nsmepenue
MIHOBEHHOM  CKOpoCcTH.  VcciemoBaHue
COOTHOLLIeHUs MeXay My TAMU,
TIPOM/IeHHBIMU TeJIOM 3a I0C/IefloBaTe/IbHbIe
paBHble  TIPOMEXYTKM  BpeMeHUu  TpH
PaBHOYCKOPEHHOM /IBJKEHUM C HauyaJbHOU
CKOPOCTBIO, paBHOW Hy/a0. V3yueHue
[BWKEHUs] 1lapvKa B BSI3KOM JKHAJKOCTH.
W3yueHue [BWKeHUs Tesa, OpOIIEHHOTO

TFOPHU30HTAJ/ILHO

2.2

TVUHAMUKA

221

[TpuHUMn OTHOCUTETbHOCTH lanmunes.
ITepBeii 3akoH HbroTOHA. MHepryanbHble

CHCTeMbI OTCUETa

2.2.2

Macca tena. Cuna. [IpUHILMI CyTieprio3uLiuu

cun

2.2.3

Bropoii 3akoH HeroTOHa [/151 MaTepraabHOM
TOUKM B WHepLMalbHOM CHUCTeMe OTCUéTa
(MCO). Tperuit 3akoH HeloToHa 151

MaTepHaJ/IbHbIX TOUEK

2.2.4

3akoH BceMupHOro TsiroteHus. Cuna
TsokecTu. [lepBasi Kocmuueckasi CKOpPOCTb.

Bec Tena

2.2.5

Cuna yrnipyroctu. 3akoH ['yka

2.2.6

Cuia tpeHusi. Cyxoe tpeHue. Cuja TpeHUs




CKOMb)KEHUsI M CWla TPeHUs  IOKOsl.
KosdduimenTt Tpenus. Crna cCOnpoTUB/IEHUS

MpU ABWXXEHUU TeJla B )XKUJKOCTU WUJIU r'a3e

2.2.7

[TocTynartesibHOe M BpalllaTe/ibHOE ABMXeHHe

abCoJTOTHO TBEPJOTO Tesla

2.2.8

MoMeHT Cu/bl OTHOCUTE/ILHO OCH BpaLL[eHHSs.
[1y1ieuo cunbl. Y cioBusi paBHOBeCHs TBEPAOrO

Tena B UCO

2.2.9

TexHUueckue yCTPONCTBA: MOZLLIUIHUKH,

ABVOKEHHE MCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboThl. M3yueHue ABUKeHUS
Opycka TO HaKJIOHHOW TUIOCKOCTH TIO[
[leiCTBUeM HeCKoJIbKuX cui. UccnenoBanue
3aBUCUMOCTH CHUJI YTIPYTOCTH, BO3HUKAIOIUX
B JedopMHpyeMOil MpYy>KWHE U DPe3UHOBOM
obpasiie, OT BeJWYMHBI WX JedopMalyu.
WccnenoBanue yCJIOBUI paBHOBeCHUs

TBEPZOTO TeJla, UIMEIOLLero 0Ch Bpall{eHHsT

2.3

3AKOHbI COXPAHEHVA B MEXAHUKE

2.3.1

I/IMHyJIBC MaTepHaﬂbHOﬁ TOUKH, CHCTeMBbI
MaTepHa/IbHBIX TOYEK. I/IMHYJ'H;-C CU/Ibl U

HN3MEHEHHE UMITYJ/IbCA TeJld

2.3.2

3akOH coxpaHeHuss wumnynbca B HCO.

PeakTuBHOe BIDKEeHHE

2.3.3

Pabora cubl

2.3.4

MOIIHOCTb CHIIBI

2.3.5

KuneTnueckass ~ sHeprusi  MarepyanbHOU

TOUKH. TEOPEMa 0 KMHeTUYEeCKOU SHepruu

2.3.6

[TorenimanbHasg 3Heprus. IloTeHnManbHas
SHeprus yTIpyro e opMUpOBaHHOU
npykunsl. [loTeHiuanbHasg 3Heprusi Tena

BOJIM3Y TIOBEPXHOCTH 3eMJTH

2.3.7

HOTEH]_[I/IaJ'IbeIe W HEeIOoTeHLa/IbHbIe CHJIbI.

CBs3b pa6OTBI HeIrloTeHUHWa/IbHbIX CH/JI C




HN3MeHeHHueM MeXaHUUeCcKOou SHepruu
CHCTeMbI TeJI. 3aKoH COXpaHeHusA

MeXaHUUeCKOU SHEpruu

2.3.8 Yripyruve v Heynipyrue CTOJIKHOBEHUS
239 TexHUUecKue yCTpOMCTBa: JABWKEHHUe paker,
o BOJZIOMET, KOIlep, PY>KWHHbIN MUCTOJIET
[MpakTrueckre paboTel. M3yueHue CBsi3U
53.10 CKOpOCTeM Te/Jl TIpU HeyNpyrom yjape.

WccnenoBanve cBsi3M  paboThl  CUMBI €

M3MEHeHHEM MeXaHUUdeCKOoun SHEPruu Tejid

MOJIEKYJIAPHAA ®N3NKA 1 TEPMOJVNHAMUKA

3.1

OCHOBBI MOJIEKYJIAPHO-KUHETUUYECKOW TEOPUU

3.1.1

OCHOBHbIe  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KHHEeTUUeCKOou TEOpUH. BpoyHoBckoe
nBrkenue. [Tugdysus. Xapakrep JABUKeHUs

Y B3aMMO/IeMCTBUS YaCTUL] BellleCcTBa

3.1.2

Mogenu CTpoeHusi Tra3oB, >KUJKOCTeN U
TBEPABIX Tenl U 0OBbsICHEHHWEe CBOWCTB

BellleCTBa HAa OCHOBE 3TUX MOAEHEﬁ

3.1.3

Macca Monekyn. KosuecTBo BelljecTsa.

[TocrosiHHass ABorazpo

3.1.4

TenoBoe paBHOBecwe. TemriepaTypa U eé

n3Mepenue. lkasna Temrepatyp Llenbcus

3.1.5

Mogens  upeanbHoro rasa. (OCHOBHOe
ypaBHeHUue MOJIEKY/IIPHO-KUHETUUEeCKOH

TeOpHH Nead/IbHOr'o ra3a

3.1.6

Ab6cosmoTHas TeMIiepaTypa Kak Mepa cpejjHei
KWHeTUYeCKOU SHepruu TeIJIOBOTr'0
ABWKeHus yactul rasa. lllkana temmneparyp

KennBuHa

3.1.7

YpaBHenne Kianeripona — MeHzesneesa.

3akoH [anbToHa

3.1.8

I"'a30BbIe 3aKOHBI. M?»OHPOLIGCCLI B Meda/IbHOM

rase C riOCTOAHHBIM KOJ/IMYECTBOM BellleCTBa:




M30TepMa, U30xopa, nu3obapa

3.1.9

TexHuueckWe  yCTPOWCTBA:  TEPMOMeETD,

bGapomeTp

3.1.10

[TpakTrueckre paboTel. M3mMepeHue Macchbl
BO3/lyXa B KJIaCCHOM KoMHare. VicciefoBaHue
3aBUCUMOCTH MeXay rapaMmeTpamu

COCTOsSAHMSA Pa3peXXE€HHOI'0 I'a3d

3.2

OCHOBbI TEPMOJIMUHAMUVKI

3.2.1

TepMO,qI/IHaMI/I‘-IECKaH CUucTemMa. BHYTPEHHHFI
SHeprus TepMO,Z[I/IHaMI/II—IECKOI\/II CUCTeMBbI H

CroCco0bI eé U3MeHeHUs

3.2.2

KosnryecTBo TernioTsl ¥ paboTa. BHyTpeHHsIs

SHEPrusd 04HOATOMHOI'O MA€d/IbHOI'O I'd3a

3.2.3

Buzpl Terionepesaun: TerIONPOBOJHOCT,
KOHBEKLUS, u3jiyyeHue. TeroéMKOCTb Tera.
YnenbHas Temni0éMKOCTh BeljecTtBa. Pacuér

KOJIM4YeCTBa TeIJIOThI TIPU TeIjiorepeaaue

3.2.4

[TepBbiii 3aKOH TepMOJVHAMUKH.
ITpumeHeHue TIePBOro 3aKOHa
TepMOJWHAMUKU K H30IpOLieccaM.

I'paduueckasi uHTepripetalusi paboThl rasza

3.2.5

TernnoBble MalllMHbI. [IpUHIMMBI [1eHCTBUS
TEeTUIOBBIX MatlyH. [Tpeobpa3oBaHus SHEPrUU
B TeIUIOBbIX MammHax. Ko3dduimeHt
nosiesHoro fekctBusi  (manee —  KIIJ)

TerioBoM MatvHel. Lukn Kapho u ero KIT/]

3.2.6

Bropoii 3aKOH TepMOJMHAMUKH.
HeobpatMocTh TIpoLIeCCOB B TIPUPOJE.
TernnoBele  ABUraTe .  DKOJIOTMUECKHE

nipo6J/ieMbl TeTJI09HePreTUKH

3.2.7

TexHuueckue  yCTpOWCTBA: JIBUTaTe b
BHYTPEHHET 0 CropaHus, ObITOBOI

X0JI0AW/IbHUK, KOHAWUIINOHED

3.2.8

[IpakTHueckue paboThI. N3mepenue




yle/IbHOU TeryIoéMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEIIIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[Tapoobpa3oBaHue U KOH/IeHCalVisl.
VcrapeHne u KureHue. Y[enbHasi TeruioTa
rapoo0Opa3oBaHusl. 3aBUCUMOCTh

TeMIiepaTyphbl KUIIeHWUA OT [aB/I€HUA

3.3.2

AOCO/IIOTHAsA ¥ OTHOCHTE/IbHAS B/IAXKHOCTH

Bo3Ayxa. HackIeHHbI nap

3.3.3

Teépgoe  Tteno.  Kpucramimueckue U
amopdHble Tera. AHU30TPONUS CBOMNCTB
KPUCTAJJIOB. Kupakue KPUCTaJlIbL.

CoBpeMeHHbIe MaTepUaslbl

3.3.4

[InaBnenue v Kpucra/umsanus. Y jenbHas

TeryioTa rnasneHus. Cybnumarus

3.3.5

YpaBHeHUe TernioBoro banaHca

3.3.6

TexHWuyecKue yCTpPOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpUMeTp,  TeXHOJIOTMU
TI0JIyY€eHUs] COBpEMEeHHbIX MaTepuasoB, B TOM

UKnCjie HAHOMdTepHaIoB, U HAHOTEXHOJ/IOT'MH

3.3.7

ITpakTrueckue paboThL U3mepenue

BJI&’)KHOCTH BO31yXd

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATHUKA

4.1.1

OnekTpu3aList Tesl. JNeKTPUUecKUil 3apsif.

[1Ba BUJja 3/1eKTPUYECKUX 3apsi/ioB

4.1.2

[TpoBOHUKY, JM3JIEKTPUKU u

T0JIyTIPOBOJJHUKH

4.1.3

3aKoH COXPdHEHUS SJIEKTPUUECKOIr'O 3apsad

4.1.4

B3aumopeticTBue 3apsiioB. 3akoH KysioHa

4.1.5

OnekTpuueckoe  Tmosie.  HampspkéHHOCTB
3/1eKTPUYECKOT0 ToJIsl. [MpuHLMn
Cynepno3ulyu. JIMHMM  HanpsHKEHHOCTH

3JIGKTPHUYECKOI'O TO0JIA

4.1.6

Pabora cun JJIEKTPOCTATUYECKOI'0  I10JIA.




HOTEHLII/I{:U'I. Pa3HocTh IMOTeHLI1a/1I0B

4.1.7

[TpOBOJHUKY M [AWU3/IEKTPUKU B IIOCTOSTHHOM
3/1IeKTpUYeCcKoM Tojie.  [IusnekTpryeckas

MPOHULIaEMOCTD

4.1.8

OneKTpOEMKOCTb. KonpgeHcarop.
D/IeKTPOEMKOCTb TIOCKOTO KOH/IEHCATOpa.

OHeprus 3aps>keHHOT0 KOHJIeHcaTopa

4.1.9

TexHHueckrde yCTPOMCTBA:  3/I€KTPOCKOTI,
3/IEKTPOMETP, 3/1eKTpPOCTaTUYecKasl 3alluTa,
3a3em/ieHHe 571eKTPOIprHO0pOB,

KOH/IeHCaTOop, KCePOKC, CTPYMHBIN TTPUHTEP

4.1.10

ITpakTrueckue paboThL U3mepenue

BHeKTpOéMKOCTI/I KOHAEHCATOPAd

4.2

ITOCTOSAHHKIN SJIEKTPUUECKU TOK. TOKU B PA3JTMUHBIX

CPEJAX

YcnoBus CyLieCTBOBaHUA ITIOCTOSAHHOI'O

4.2.1 3/IEKTPUUECKOTO0 TOKa. VICTOYHWMKM TOKa.
Cuna Toka. ITocTosiHHBIN TOK
4.2.2 Hanpspokenuve. 3akoH Oma /151 ydacTKa Lienu
423 DJIEKTPUYECKOE COTPOTHUB/IEHHE. Y ZenbHOe
o COMPOTUB/IEHNE Bell|eCTBa
424 [TocnenoBarensHoe, rapasiziesibHoe,
o CMellIaHHOe CoeJiMHeHe TIPOBO/JHUKOB
PaboTa 3/1eKTpuueckoro Toka. 3akoH [IKoyris
4.2.5
— JleH1ja
4.2.6 MOIIHOCTB 3/1eKTPUYECKOro TOKa
37eKTpoiBWXKyIasi cuna (ganee — IAC) u
427 BHYTDEHHee  COMpPOTUB/IEHWE  HCTOYHMKA
o ToKa. 3akoH OMa /151 TIOJIHOM (3aMKHYTOM)
3neKTpruyeckoi Lenu. KopoTkoe 3aMbikaHue
OJIeKTPOHHAasi  TPOBOJUMOCTb  TBEPABIX
428 MEeTa/UIOB.  3aBUCUMOCTb  COTPOTUBJIEHUS

MeTaJ/IJIOB oT TeMIIepaTyphl.

CBepxnpoBoAUMOCTb




4.2.9

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa

3JIEKTPOHHLIX ITY4YKOB

4.2.10

ITonyripoBogHUKM. CobcTBeHHas u
TpuMecCHast IIPOBOJMMOCTh
T0JIyIPOBOJHUKOB. CBOMCTBA p-N Nepexoza.

[TosTyTIpOBOTHUKOBBIE IIPHUOOPHI

4.2.11

ONeKTpUYecKud TOK B 3JIeKTPOJIMTaX.
OIeKTpoIUTUYeCKast JIACCOLHALIS.

OJIeKTPOJIn3

4.2.12

OneKTpruUecKuit TOK B rasax.
CaMoCToATe/bHBI M HecamoCTOSTe/bLHBIH
pa3psiz. Pa3iuuHble TUMbI CAaMOCTOSITETbHOTO

paspsiga. Monnus. [1nasma

4.2.13

TexHuueckue  yCTPOMCTBAa:  aMIlIepMeTp,
BOJILTMETP, peocTaT, WCTOYHUKUA TOKa,
3/1eKTpOHarpeBare/ibHble TIpUOOpHI,
3/1eKTPOOCBETUTE/IbHbIE npuOOpBI,
TePMOMETD  COTPOTHUB/IEHUs], BaKyyMHbIN
JM0Jl, TEepMUCTOPbl U  (OTOPE3UCTOPHI,

TOJTYTIPOBOJTHUKOBBINA IUO/, Ta/lbBaHHKA

4.2.14

[IpakTHueckue paboThI. N3yueHnue
CMeLLIaHHOI'0 COeZIMHEeHNUsI Pe3UCTOPOB.

N3mepenne 3/JC uCTOYHMKA TOKa U €ro
BHYTpPeHHero corpoTuBieHusi. Habmogenue

3/1eKTPO/IH3a

11 KJTACC

Kop
pa3jena

Koanposepsiemoro
j/1eMeHTa

HPOBEPHEMBIE 3JIEMEHTBI CO/iePKaHUA

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE IIOJIE. SJIEKTPOMAT'HUTHAA NHOYKLUWA

4.3

4.3.1

ITocTOsiHHBIE MarHUWTHI. B3aHMOAEﬁCTBHe

ITOCTOSAHHBIX MarHUTOB




4.3.2

MarnuTtHoe moJjie. BeKTop MarHUTHOM
WHAYKOUU.  [IpuHUMO — CyIeprio3uiyu.
JIuHUM MarHUTHOW MHAYKUMMU. KapTuHa
JUHUA ~ MarHUTHOW WHAYKUUM  TI0JIs

ITOCTOAHHBIX MdI'HUTOB

4.3.3

MaruuTHoe T1oJjie TIPOBOJHUKA C TOKOM.
KapTtuHa nvHui Mons AJIMHHOTO NPSMOT0
MPOBOJHMKA U 3aMKHYTOI'O KOJIbLIEBOTO
TPOBOJHKKA, KaTyLIKU C TOKOM. OIBIT
Jpcrena. B3anmogelcTBre NPOBOJHUKOB

C TOKOM

4.3.4

Cuiia Amriepa, eé MOZyJ/Ib U HallpaBJieHHe

4.3.5

Cuna JlopeHua, e& MoAy/lb U
HampaBjieHue. [IBrkeHWe 3apsDKeHHOUH
YaCTULbl B OJHOPO/IHOM MarHUTHOM T10JIe.

Pab6ora cubl JIopeHija

4.3.6

SIBneHre 371eKTPOMarHUTHOM UHAYKLIMU

4.3.7

[ToTOK BeKTOpa MarHUTHON UHAYKLIU

4.3.8

34C WHYKLVU. 3aKoH

3/1eKTPOMAarHuTHOM UHAYKLMKU Dapajest

4.3.9

BuxpeBoe »sniektpuyeckoe tosne. 3/C
VHAYKLUU B TIPOBOJHUKE, ABWXKYILEMCS
MOCTYTAaTe/IbHO B OJIHOPO/IHOM

MAIrHMTHOM I10J1€

4.3.10

[IpaBusno Jlenua

4.3.11

VHAyKTUBHOCTS. Asnenue

caMouHAyKLuU. D/1C caMOUHAYKLAU

4.3.12

SHepFI/IH MArHMTHOT'O TII0Jid KaTYLIKHU C

TOKOM

4.3.13

ONeKTpOMarHuTHoe 1oJjie

4.3.14

TexHrUeckre yCTPOWCTBA: IOCTOSIHHbIE
MarHuThl, 3/1IeKTPOMarHuTHI,
5/IeKTPO/|BUTraTelb, YCKOpHTeN

3JIEMEHTAPDHBLIX  4YdCTHUL], WHAYKIJHOHHAA




rneyb

4.3.15

IIpakTuueckue paboThL. N3yuenue
MarHuTHOTO TOJII KaTyLIKA C TOKOM.
UccnenoBanue [eMCTBUSL TIOCTOSIHHOTO
MarHura Ha  paMKy C  TOKOM.
WccnenoBanue SIBJIEHUSI

3/IeKTPOMarHUTHOM MHAYKLAN

KOJIEBAHWA 11 BOJIHBI

5.1

MEXAHNYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KonebarenbHasi cuctema. CB0OO/HBIE
KosiebaHus. ["apMoHMYecKue KosiebaHUsl.
[Tepuoa, wacToTa, amIuiUTya W (dasa

KoJiebaHuii

5.1.2

[Ipy>XvHHBIA MasiTHUK. MaTeMaTHueCKui

MasATHHUK

5.1.3

YpaBHeHHe TapMOHHYECKHX KOjiebaHUH.
Kunematuueckoe 5 JHaMU4YeCcKoe

omHMcaHue KojebaTeIbHOro ABH)XeHUA

5.1.4

IIpeBpaienuve SHEepruu TpU
rapMoOHUYeCKUx  KonebaHusx.  CBsi3b
aMIUTUTY b KoJ1e0aHui HUCXOHOMN
Be/TMUWHBI C aMIUTUTYJaMH KoJiebaHui eé

CKOPOCTH U yCKOPEeHUsI

5.1.5

KonebarenbHbii  koHTYp. CBOOO/HBIE
3/IeKTPOMarHUTHbIE KosiebaHus B
uzieabHOM  KosiebaTelbHOM — KOHTYpe.
AHanoruss Mexay MeXaHU4eCKUMH U
3/1eKTPOMarHUTHBIMU KO/ie0aHUsSIMHU.

®opmysia TomcoHa

5.1.6

3aKOH COXpaHeHMs SHEPTUU B W/eallbHOM

KosiebaTesTbHOM KOHTYpe

5.1.7

BriHyXeHHbIe MexaHU4ecKue
KomeOauusa.  PesonaHc. PesoHaHcHas

KpHBasl. BbIHYX/1eHHbIe




3JIEKTPOMdIrHUTHbBIE KoJie0aHusl.

5.1.8

[TepeMennbiti  TOK. CHHyCOWATbHBIN

repeMeHHbIN TOK.

5.1.9

MoIHOCTb repeMeHHOT O TOKa.
AMIUIUTYHOE U JIeHCTBYIOLee 3HaUeHHe

CHJIBI TOKa W HallpsOKeHWA

5.1.10

TpaHcdopmarop. ITIpoussojcCTBO,
niepesiaua ¥ rotpebsieHye 371eKTpUYeCcKon
SHepruy. OKOJIOTUYeCKWe PUCKU [IpU
MIPOM3BO/CTBE 3EKTPUYECKOU SHEepPrui.
Kynbrypa VICII0/Ib30BaHUs

3/1eKTPO3HEPTrUU B MIOBCEHEBHOU »KU3HU

5.1.11

TexHuueckue ycCTpoicTBa: celicmorpad,
3J/IeKTPUUECKUN 3BOHOK, JTUHUU

3/IeKTporiepesiau

5.1.12

ITpakTrueckune pabotsl. VccrepoBanue
3aBUCHMOCTH T1epHro/ia Masibix KonebaHuit
rpy3a Ha HUTH OT JJIMHbI HUTH M MaccChl
rpy3a. VccnenoBaHie iepeMeHHOTO TOKa
B Lenu u3 T0C/1el0BaTeIbHO
COeIMHEHHBIX KOH/IEHCATOPa, KAaTYyIIK! U

pe3ucropa

5.2

MEXAHUYECKUE N SJIEKTPOMAT'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCJI0BUSI

pacripoctpaHenusi. Ilepuos. CkopocTb
>21 pacripocTpaHeHHMsi W JUIMHA  BOJIHEL

[ToniepeuHblie U MPO/I0J/IbHBIE BOTHbI

Wntepdepentiyss u  gudpakuys

>:2:2 MeXaHUUeCKUX BOJIH

3ByK. CKOpOCTb 3BYKa. [ pOMKOCTb 3BYKa.
>2:3 BricoTa ToHa. TeM6p 3ByKa

OJIeKTPOMarHUTHbIe  BOJIHBL. Y CJIOBUS
5.24

N3/Iy4yeHHsd  J3/IEKTPOMAIHUTHBIX  BOJIH.

B3avmHasi opueHTtanus BekTopos E, B u v




B BHEKTDOMaFHHTHOﬁ BOJ/IHE B BaKyyMe

5.2.5

CBoiicTBa  5/IEKTPOMarHUTHBIX  BOJIH:
OTpakeHUe, MpeioM/IeHHe, TIo/Isipr3aLus,
Ivopakius, uHTepgpepeHys. CKOpPOCTb

3JIEKTPOMAIrHUTHBIX BOJIH

5.2.6

[IIkana 9JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHte 3/1eKTPOMarHUTHBIX BOJIH B

TeXHUKE U OBITY

5.2.7

[TpyHLIUIBI pafiMOCBSA3U U TeeBUEHUS.
Paguosnokarysi. OneKTpoOMarHUTHOe

3arpsi3HeHue OKPY>KAroLLel Cpe/ib

5.2.8

TexHUUecKre yCTPOMCTBA: My3blKa/bHble
WHCTPYMEHTHI, yJ/IbTPa3ByKOBast
[JUarHoCTMKa B TexXHUKe U MeJULVHe,
pajap, PpafUONpPUEMHUK,  TeJleBU30p,

aHTeHHa, TesieoH, CBU-neub

5.3

OITTUKA

5.3.1

[TpsiMonuHeliHOe pacrpocTpaHeHue

CBeTa B OJHOPOZHOM cpefie. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbI OTpPa’KeHUs
ceeta. [ToctpoeHyie n306paykeHui B IVIOCKOM

3epKase

5.3.3

IIpesomnienyie cBeta. 3aKOHBI IIPEIOMJIEHUS
cBeTa. AGCOMOTHBIN ToKasaresib

peJJIOMJ/IEHUA

5.3.4

[TomHoe BHYTpeHHee OTpaKeHue.
[IpesenbHBIN yroa MOJHOTO BHYTPEHHET O

OTpa’keHusI

5.3.5

HOucnepcuss  cBeta. CIIOKHBIM  COCTaB

6enoro ceera. Liger

5.3.6

Cobuparolie ¥ pacCcerBaroI[Ue JIMH3bI.
ToHkas vH3a. POKYyCHOe pacCTossHUe U
ONTHMYecKass Cula TOHKOM  JIMH3BL
[Toctpoenue M300paKeHUH B

COOMpAIOIMX M PacCerBarOIUX JIMH3aX.




dopMysia TOHKOW J/IMH3bI. YBeJWYeHue,

JlaBaeMoe JTMH30U

5.3.7

[Ipenesnbl TIPYUMEHUMOCTHU

FEOMETPHQECKOﬁ OIITUKH

5.3.8

Wnutepdepeniis cBeta. KorepeHTHbIe
WUCTOYHUKUA.  YCIOBUS  Habro/ieHus
MaKCHMYyMOB u MUHHUMYMOB B
MHTep(epeHIIMOHHON KapTUHe OT ABYyX

CI/IHCl)aBHLIX KOrepeHTHbIX UCTOYHUKOB

5.3.9

Iudpakuust  cBeta.  [dudpakiyoHHas

peléTka. Y cjioBUe HabJIroJeHUs TJIaBHBIX
MaKCUMYyMOB rnpu naZieHuu
MOHOXPOMaTUUeCKOro cBeTa Ha

IGbPaKIMOHHYIO PELIETKY

5.3.10

[Tonspur3anys cBeta

5.3.11

TexHUueckre YCTPOMCTBA: OUKH, JIyIIa,
doToanmnapar, MPOEKLMOHHbIM arrmnapart,
MHKDOCKOTI, ~ TeJleCKOI,  BOJIOKOHHas
ONTHKa,  JAW(paklMOHHas  pelléTKa,

TOJISIPOU/,

5.3.12

[MpakTnueckrie  pabotel.  VI3mepeHue
TroKasateis rpejaomsieHus. ViccienoBanue
CBOMCTB  mW300pakeHWid B  JIMH3aX.

HabsrosieHue mucrnepcuu cBeTa

BJIEMEHTHI CIIELITMAJIBHOM TEOPMM OTHOCUTEJILHOCTU

6.1

['paHuLpl MPUMEHUMOCTH KJ1aCCUYeCKOH
MeXaHUKHU. [TocTtynaTsl TeopuH
OTHOCHUTEJIbHOCTHU: VHBapUaHTHOCThb
MOJy/JIl CKOPOCTM CBeTa B BaKyyMe,

MPUHLUIT OTHOCUTE/IbHOCTH DWHILTEeNHA

6.2

OTHOCUTENBHOCTE  OJHOBPEMEHHOCTH.
3amezyieHHe BpeMeHM U COKpallleHHe

JUTUHBI

6.3

OHeprusi ¥ UMITY/IbC CBOOOAHON YaCTUL[bI

6.4

CBsA3b Macchbl C 3Heprveil M MMITyJ/IbCOM




cBOOOMHON YacTHUIBl. OHEpPrus IOKOs

CcBOOO/IHOI YaCTHI[BI

KBAHTOBAA ®UNU3UKA

7.1

BJIEMEHTBEI KBAHTOBOW OIITUKA

7.1.1

®otonbl. Dopmyna [lnaHka  cBs3M
SHepryuv (OTOHA C ero YaCTOTOW. DHeprus

Y UMIMYJIC POTOHA

7.1.2

OTtkpbIiTHE 51 HCCIIeloBaHue
doTtoadpdekra. OnbiTel A.I'. CroneTosa.

3akoHbI GoTo3ddexTa

7.1.3

YpaBHeHue OVHILLTeNHa ISt

¢dotosdpdekra. «KpacHas  rpaHuLia»

dotosddekra

7.1.4

Hasnenue ceta. OmnbiTel [1.H. JlebeneBa

7.1.5

XUMHUeCcKoe JIelCTBUe CBeTa

7.1.6

TexHUYeCcKre yCTPOKMCTBA: OTO/IEMEHT,
doTosaTuUuK, CO/THeyHast Garapes,

CBETO/IO[]

7.2

CTPOEHUE ATOMA

7.2.1

Mogaens atoma ToMcoHa. ONBITHI
Pesepdop/a 1o ucc/ieoBaHHIO CTPOEHUS

dTOMd. HHaHETapHaH MO/JiejIb aTOMa

7.2.2

IToctynatel  bopa.  M3nyueHue u
NorvioljeHue  (POTOHOB TPU  Iepexoje
aToMa C OJHOrO YPOBHS JHEpruM Ha
gpyrod. Bupabl  crektpoB.  CnekTp

yYPOBHeli S3HepPryuu aToMa Bo/iopo/ia

7.2.3

BonHoBble cBoicTBa YacTHil. BomHbl ge
Bporins. KopnyckynsipHO-BOTHOBOM
OyamusMm. [udpakiuys 5/1eKTPOHOB Ha

KpHCTasiax

7.2.4

CroHTaHHOE U BBIHY>K/IEHHOE U3J/lyuYeHUe.

Y CTpONCTBO U MPUHLIMIT pabOTHI J1a3epa

7.2.5

TexHuueckue YCTpOﬁCTBaZ CHEKTp&JIBHbIﬁ




aHanu3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

[Tpaktnuecknie pabotel. Habmogenue

JIMHeNYaToro CreKTpa

7.3

ATOMHOE A0PO

7.3.1

MeToapl HaOMIOAEHWA W PervucTpalyn

3J/IEMEHTAPHBIX YaCTHUL]

7.3.2

OTKpbITHE  PAZMOAKTUBHOCTU.  OIBITHI
Pe3epdopza mo onpefeneHuto cocTaBa
PaIMOaKTUBHOrO wu3nyuyeHus. CBOUCTBa
anbda-, beTa-, raMma-u3TyueHusl.
BivsiHve pafiMOaKTMBHOCTU Ha JKUBbIE

OpPraHU3MBbI

7.3.3

OTKpbITHE  TIPOTOHA W  HEWTpOHa.
HyxknonHast Mmoziesis sifipa I'eifzeHbepra —
NBaneHko. 3apsan saapa. MaccoBoe 4ucio

saapa. M30Torbl

7.3.4

Anbda-pacnaf,. OIeKTPOHHBIN u
MO3UTPOHHBI  Oera-pacrias.  I'amma-
u3nyyeHve. 3aKOH  paIMOAaKTUBHOTO

pacrnaza

7.3.5

OHeprusi CBs3M HYKJIOHOB B  f[pe.

Anepnele cubl. [Jedekt Maccel sapa

7.3.6

AnepHble peakiyuu. [lesleHWe U CUHTe3

Anep

7.3.7

AnepHeli  peaktop.  TepMosiiepHbIN
cuHre3. [IpobsiemMbl W TEPCIIEKTHUBEI
SlePHOM SHEepreTUKU. OKOJIOTUYeCKHe

dCITeKThI H'Z[epHOI\/II SHEPreTuKnu

7.3.8

OnemeHTapHble  yacTuLpl. OTKpbITHE
MO3UTPOHa. dyHJameHTa/IbHbIe

B3alMO/IeUCTBUS

7.3.9

TexHUueckre yCTPOMCTBA: JI03UMeETD,

Kamepa BusnbcoHa, sifiepHBIN peakTop,




aromHas bom0a

7.3.10

[TpakTHueckne pabotel. McciemoBaHue
TPEKOB YyacTuL] (mo TOTOBBIM

¢doTtorpadusam)

SJIEMEHTBI ACTPO®U3UKN

8.1

Bup 3BésgHoro Heba. Co3Be3nus, sipKue

3BE3/Ibl, TJIAHEThI, UX BUJJUMOE JBIKEHUEe

8.2

Co/iHeuHas cucteMa. lljaHeTbl 3eMHOI
rpynnbl.  [l1aHeTbI-TUraHTBl W UX
CITyTHUKH, Kap/IMKOBbIe MJIaHeTbl. Masibie

Tesia COTHeUHON CUCTeMBI

8.3

Connue, d¢ortochepa u  atmocdepa.

CoHeuyHas aKTUBHOCTD

8.4

Vcroynuk sHepruu CosiHLA U 3BE3]

8.5

3BE3/bl, MX OCHOBHbIE XapaKTePUCTHUKU:
Macca, CBETUMOCTb, PaJiIiyC, TeMIiepaTypa,
HX B3aHMOCBS3b. Hduarpamma
«CTEeKTpasbHbIM K/IaCC — CBETUMOCTb».
3BE3/bl TJIaBHOWM I10C/I€ZI0BAaTe/IbHOCTH.
3aBHUCHMOCTb «MacCa — CBETUMOCTb» ISl

3Bé3,q T/IaBHOM rnoc/jieaoBare/IbHOCTHU

8.6

BHyTpeHHee CTpOeHue 3BE3]1.
CoBpeMeHHbIe Tpe/iCTaB/IeHUs 0
TIPOMCXOXKJEeHUH 1 3BosmoLy CosHLia U 3B83.

JTaribl KU3HU 3BE3]]

8.7

Mneunbii Ilyte — Hama [anakTuka.
CrnivpanbHass ~ CTpyKTypa  ['anaktuky,
pacripefiesieHe 3BE3[, rasa W IbUIN.
[Tonoxenve wu paBwkeHnne ConHLa B
lanaktuke. Ilnockas u cdepuueckas

noACrUCTEMBbI I'anakTukn

8.8

Tumbl  ramakTuK. PaguoranakTuku U

KBa3aphbl. UépHbIe AbIPHI B s/[pax raJakTUK

8.9

Bcenennasi. Pacmmpenuve BcesieHHOI.

3akoH XabO6sia. Pasberanve rajiakTUk.




Bospact u paguyc BceneHHol, Teopus
Bonbmoro B3peiBa. Mogens «ropsuen

BcenenHoli». PeukToBOE M3/TyueHue

8.10

MacmitabHasi  CTpyKTypa BcesieHHOM.
Mertaranaktuka. HepeliéHHble ipo6siemMbl

aCTPOHOMUH




YYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» ®dusuka. 10 knacc. Mskuiues I'. 4., Byxosues b.b., Corckuii H.H.; nof
penakiueii I[TapdentbeBoit H.A. AkioHepHoe 00611jecTBO «V31aTenbCTBO
«[IpocsereHue»

» ®usuka. 11 knacc. Msakuiues ['.4., Byxosues b.b., Hapyrun B.M.; nozx
penakiyeii [TapdentbeBoii H.A. AkiiioHepHOe 06111ecTBO «/3/1aTebCTBO

«ITpocsertjenue»

METOINYECKHWUE MATEPUAJIbI V11 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET
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