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ITOACHUTE/TBbHAA 3AIINCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YPOBHE Cpe/iHero o01Lero
obpa3oBaHust pa3paboTaHa Ha OCHOBe TO/IOKEHWH W TpeboBaHMI K pe3y/ibTaTaM
OCBOEHUSI OCHOBHOW 0Opa30BaTe/ibHOW TporpaMMel, TpejcTaBieHHbIX B @I'OC
COO, a Takke c yuétoM (egepanbHOIi paboueli rporpaMMmbl BOCITUTAHUS U
KOHIIETIUM TIperioZiaBaHus ydyeOHoro mpeaMera «®Pusnka» B oOpa3oBaTebHBIX
OpraHu3alysax Poccuiickon depepauyy, peaTr3yroLInX OCHOBHBIE
oOpa3oBare/ibHble TTPOrPaMMBbI.

CopepxaHude TmporpaMMbl M0 ¢U3MKe HarpaBieHO Ha (OpMHUpPOBaHUE
eCTeCTBeHHO-HayYHOW KapTWHbI Mupa oOyuwaromumxcsi 10-11 KmaccoB mipu
oOyueHuHn ux GusrKe Ha 0@a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeTeTbHOCTHOTO
nozaxoza. Ilporpamma mo ¢u3mke cootBercTByeT TpeboBanusm ®PI'OC COO k
MJIaHUPYeMbIM JIMUHOCTHBIM, TpeAMEeTHbIM U MeTalpe/IMeTHbIM pe3y/bTaTaM
oOyueHHsi, a TaK)Ke YUMTHIBaeT He0OXOJUMOCTb peanu3al[ii MeXKIpeaMeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TipeaMeTamMu. B Heil
OTIpe/ie/ISIIOTCS. OCHOBHBIE L/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpejiHero oOiiero
oOpa3oBaHusl, MJIAHUPYeMble pe3yJ/bTaTbl 0CBOEHUSI Kypca (M3UKH: TMUHOCTHBIE,
MeTarnpeMeTHbIe, pefiMeTHbIe (Ha 6a30BOM ypOBHe).

[Tporpamma no pu3uKe BKIOUAET:

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

TOM YHMCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjaM o00yueHus;

e copepxaHue yueOHOro rpeaMeTa «Pu3nKka» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yyeOHOro rpeimMeTa B IIKOJIe, BHOCUT CYyIlleCTBeHHBIM BK/IaJ B CUCTEMY
3HaHUM 00 oKpy»KatoiieM mupe. [1IKo/bHBIN Kypc (DU3MKU — cCCTeM00Opa3yoLuii
IJIsT eCTeCTBeHHO-HayUHBIX yueOHBIX TIpeJMeTOB, TIOCKOIBKY (Hr3ndecKkre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMUeH, OWosorue,
¢dbusnueckold reorpadueldd U acTpoHOMUeM. Vcrionb3oBaHME W AKTHBHOE
npuMeHeHne  (U3MUYECKUX 3HAHUM  OMpejie/isieT XapakTep U pa3BUTHe
pa3HoOOpa3HbIX TexXHOJOTU B cdepe 3HEPreTUKH, TPAHCIIOPTA, OCBOEHHSs
KOCMOCa, TOJIy4yeHUs] HOBbIX MaTepuasioB C 3a/laHHbIMU CBOWCTBAaMMU W [IPYTHX.
N3yueHne (pu3NKKM BHOCUT OCHOBHOM BK/aJ B (DOpMHpOBaHWE eCTeCTBEHHO-
HayYyHOW KapTHHBI MHpa O0O0yuaroluxcs, B (OPMHUPOBaHHE YMEHHUH IMPUMEHSThH
HayYHBIA METO/] TI03HAHUSI TTPH BBITTOTHEHUY UMM YUeOHBIX UCC/Ie[JOBaHU.

B ocHoBy Kypca GU3MKU i1 ypOBHS cpeAHero o0ijero oOpa3oBaHus
TOJIOKEH psAJ HWAeM, KOTOpble MOXKHO pacCMaTpuBaTh KaK TIPUHIUIIBI  €ro
MOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCS JIOTUUECKH
3aBEepLUEHHBIM, OH COJIEP>KUT MaTepuaa M3 BCeX pa3zesioB (M3UKH, BK/IOUaeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes zeHepanuzayuu. B cooTBeTCTBUMM C Hell MaTepuan Kypca (U3UKU
00belMHEH BOKPYT (HU3WUYECKUX Teopuil. Beayium B Kypce SIBSeTCS
(dbopMHUpOBaHKe TpeCTaBIeHU O CTPYKTYPHBIX YDOBHSIX MaTepvH, BelleCcTBe U
rnoJie.

Hoes eymanumapuszayuu. Eé peanuszanusi mnpejrionaraeT KCIOJb30BaHUe
T'YMaHUTApHOTO TOTeHLMana (U3MYecKOr HayKu, OCMBIC/IEHWe CBSI3U Pa3BUTUS
¢usvku ¢ pa3BuTheM OOIecTBa, a Takke C MHPOBO33peHUYeCKUMH,
HPABCTBEHHBIMH M SKOJIOTMUYeCKUMHU TTPOOIeMaMHU.

Hoes npuknaovol  HanpaeneHHocmu. Kypc ¢u3uKKA — miperiosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TeXHOJIOTMUEeCKUX MPUI0KeHUU
V3YUYEHHBIX TEOPHUW 1 3aKOHOB.

Hoes sKono2uzayuu peanusyercsi TOCPEJCTBOM BBeJIeHHUSI 3/IEMEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJIOTHYECKUM TIpo0ieMaM  COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHUKW U TEXHOJIOTHM, a TakKe 00CYyKIeHUs
npo6sieM palOHaILHOTO MPHUPO/OTI0Ib30BaHUS U SKOIOTUUeCKOM 6e30macHOCTH.

Crep)XHeBbIMHM 3j/IeMeHTaMHM Kypca (U3MKKM Ha YpOBHe cpeziHero obiiero
obOpa3oBaHus SBASIOTCS (u3nueckue Teopur (HopMUpOBaHHWe TIpeCTaB/IEHUN O
CTPYKType MOCTPOeHUs] (PU3NUeCKOr TeOpHH, PO (PyH/aMeHTa/lbHbIX 3aKOHOB U
MPDUHLMIIOB B  COBPEMEHHBIX TMpeJACTaBJAeHUsIX O TPUpPOAe, TpaHULax
TIPUMEHUMOCTH TEeOpHUH, [Jid OIMCaHUs eCTeCTBeHHO-HayUHbIX SBAEHUN U
TIPOLIECCOB).

CuCcTeMHO-ZesITe/IbHOCTHBIN MOJX0/] B Kypce (DPM3UKU peayni3yeTcs Mpexze
BCEro 3a CYET OpraHu3aldy SKCIepUMeHTa/TbHOU JlesaTeTlbHOCTH 00yYaroImxcs.
Ins  6Ga3oBoro ypoBHS Kypca GHU3MKA — 3TO HCIOAb30BaHUE CHUCTEMbI
(bpoHTaNbHBIX KpPaTKOBPEMEHHBIX 3KCIIepUMEHTOB U J1labopaToOpHbIX pabor,
KOTOphIe B Tiporpamme mo ¢usvke oO0beguHeHbl B OO CMUCOK YUeHUUYeCKUX
MPaKTUUeCKUX paboT. BhifiesieHre B yKa3aHHOM IlepeuHe J/1abopaTOpHBIX paboT,
MIPOBOJIUMBIX  /IJiA KOHTPO/JSI U  OLIeHKH, OCYIIeCTB/seTCS  yuyaCTHUKaMH
oOpa3oBaTe/IbHOTO TIpOI[ecCa HCXO/sI W3 O0COOEeHHOCTel IIJIAaHUPOBAaHUS U
ocHaileHUss KabuHeta ¢usuku. [Ipu 3ToM obecrieuriBaeTcss  OBJajJjeHUe
00yuarolMMHUCsT YMeHUSIMU TIPOBOJIUTh KOCBeHHbIe W3MepeHWUs], UCC/ie[OBaHUs
3aBUCUMOCTeM (U3UUeCKMX BeJWUYMH W TIOCTAHOBKY OMBITOB TI0 IIPOBEpKe
TIpe/IJI0>KeHHbIX THUTIOTe3.

Bonbilloe BHUMaHWe y/e/sieTCsl pelleHUI0 PAacUYéTHbIX M KauyeCTBEHHBIX
3agau. [Ipy 5TOM A/ pacuéTHBIX 3a/lay MPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO
3a/laHHOM (hU3MUEeCKOM MO/Ie/TbIo, TT03BOJISIOIINe IPUMEHSITh U3yUeHHbIe 3aKOHBI U



3aKOHOMEPHOCTU KaK M3 OJHOTO pa3sfiesia Kypca, TaK W UHTerpUpYs 3HaHUS U3
pa3HbIX pa3/ie/ioB. [/isi KaueCTBEHHBIX 3a/jau TIPUOPUTETOM SIBJISIIOTCS 3a/laHuUs Ha
00BsICHEHWE TIPOTeKaHWsl (U3NUeCKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIlieu
Ku3HU, TpeOyrome BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuu ¢ TpeboBanusmMu D®I'OC COO K MaTepuabHO-
TeXHUUECKOMy obecrieueHHt0 ydeOHOro ripoiiecca 0a30BbIi ypoBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero o01riero o6pa3oBaHus [JO/KeH U3yuaThCs B YC/IOBUSIX
npeMeTHOr0 KabuHeTa (M3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOWHeTa
Tpe]METOB eCTeCTBEHHO-HAy4YHOro I[uKjaa. B kKabuHeTe (U3MKU [O/KHO OBITH
HeoOxoauMoe JlabopatopHoe o6opyzoBaHMe /s BBITOJIHEHHS YKa3aHHBIX B
rporpaMMe 10 u3MKe yueHHUeCKUX MPaKTUUeCKUX paboT W 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

HemoHcTpalioHHOe 006opyZioBaHue (OpMUpyeTCs B COOTBETCTBUU C
MIPUHIIATIOM MWHHMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUrC/IeHHbIX B TIporpamMme TI0 (H3MKe KIIOUEBBIX JAeMOHCTpaLyid  [jis
WCC/IeJOBaHUSI ~ M3yYaeMbIX sIBJIEHHA W TPOLIECCOB, OMIUPUYECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TEXHUUYECKUX NTPUMeHeHUH.

JlaboparopHoe o6opyzoBaHHe [Isi yUe€HHYEeCKMX IpaKTHYeCcKuX padbor
dbopMupyeTcsi B BH/le TeMaTHUeCKMX KOMITJIEKTOB M 00ecrieurBaeTcss B pacuére
OJJHOTO KOMIJIeKTa Ha [JByX oOyuaroiuxcs. Tematuueckhe KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TOCTPOEHbI HA KOMIIJIEKCHOM
HCTI0/Tb30BaHWH aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
WM3MepUTEe/IbHBIX CHCTeM B BH/Ie LU(PPOBLIX 1Ta00paTOPHI.

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

e (QopmHupOBaHMEe HHTEpeca W CTpPeMJieHUsi O0ydYaroIUXcsi K HayuHOMY
W3yUYeHUI0 TIPUPOJbI, Pa3BUTHE WX HMHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE MPe/CTaB/IeHUH 0 HAYUHOM MeTo/le TI03HaHus U (HOPMUPOBaHUe
WCCJIe[J0BaTe/TbCKOTO OTHOILIEHHST K OKPY KatOIUM sIBJIEHUSIM;

e (QopmupoBaHHe HAyYHOIO MHMPOBO33DEHHMS KakK pe3y/ibTaTa H3y4deHUs
OCHOB CTPOeHHs MaTepuH U hyHAaMeHTaTbHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHHe yMeHUM OOBSICHATH SBJ€HUSI C  UCIOJb30BaHUEM
(br3MUeCcKUX 3HaHUW U HaYUYHBIX /I0Ka3aTe/bCTB;

e (QopmupoBaHHe MpeCTaB/leHUNA O Poau (GU3UKUA Ui Pa3BUTHS APYTHX
eCTeCTBeHHBIX HayK, TEXHUKU U TeXHOJIOTHH.

HocTkeHne 3TUX 1jefieid obecrieurBaeTcs pellieHHeM C/IeyIOIMIUX 3aZiau B

rpoljecce u3yueHust Kypca ¢GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHust:



e nmpuobpeTeHWe  CHUCTeMbl  3HaHMKM 00  oOmUX  Qu3NUECKUX
3aKOHOMEpPHOCTSIX, 3aKOHaXx, TeopusX, BKJ/THOYast MeXaHUKY,
MOJIEKYJIIPHYIO0  (PU3WKY, 37€KTPO/IMHAaMUKY, KBaHTOBYIO (U3UKY U
3/IeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHATb TeopeTUUecKue 3HaHusl s
00BsicHeHUs] (U3MUECKUX SIBJeHWW B TIpUPOJe W /sl TIPUHSATHUS
TIPAaKTUYECKUX pellleHUi B IMOBCe/[HeBHOM YKU3HU;

e OCBOeHMe CrMoCOOOB pellleHUs] pPa3/IMYHbIX 3alad C SIBHO 3a/laHHOMU
¢du3nueckoi MoOAeNbl0, 3a/au, MOoApa3yMeBalolMX CaMOCTOsITebHOe
co3JaHve (pu3nUeCcKor MOZe/iu, aJieKBaTHOW YC/IOBHUSIM 3a/jauy;

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

e OBJIaJIeHHMEe METOJlaMHd CaMOCTOSITeJIbHOTO TJIAHWPOBAHUSI U TPOBEJEHUs
(bu3MUecKuX 3KCIepUMEHTOB, aHa/u3a W UHTepIripeTaliuu UHGOpMalUu,
orpezesieHUs JOCTOBEPHOCTH TI0JIyYeHHOT0 pe3y/ibTaTa;

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

Ha usyuenme ¢wusuku (06a30BbIii ypoBeHb) Ha ypOBHe CpeJHero oOIIero
obpa3zoBanHust otBoAuTCs 136 wacoB: B 10 Kmacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJn0).

[MpennaraeMelii B miporpamMme Mo (Qu3MKe TiepeueHb J1labOpaTOpHBIX U
MIPAKTHUECKUX pabOT sB/ISAETCS PEeKOMEHJOBAHHBIM, YUWTe/lb JejlaeT BbIOOD
TIpoOBeJieHUs] J1abopaTOpPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0CcobeHHOCTeN 00yJaroIIuXCsl.



COJEPXAHUE OBYUYEHUSA
10 K/TACC

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

du3nka — Hayka O mpupofie. HayuHble MeTO[bl MO3HAaHUS OKPY>Karollero
Mupa. Posnb SKCrieppuMeHTa W TeOpUM B MpPOLIeCCe TI03HAaHWSA TPUPOJBL.
OKCIepyMeHT B (PU3KKe.

MogpenvpoBanue (U3MYeCKUX SIBJIEHWM U mpoleccoB. HayuHble ruUmoressl.
dusnueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKHX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Posib 1 mecTo Qu3KMKu B (POPMUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/IbHOCTH JIFOJIeN.

LlemoHcmpayuu

AHanoroBble U 1[MGpOBble U3MepUTe/bHbIe TPUOOPHI, KOMITbIOTEPHBIE
JaTYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuyeckoe ABWKeHUe. OTHOCUTE/IbHOCTh MeXaHW4eCKOIro [BHKEeHUs.
Cucrema orcuéra. Tpaekropusi.

[TepemelileHHe, CKOpPOCTb (CpefiHsIA CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuaqbHOM TOUKM, WX MPOEKIIMM Ha OCHU CHUCTeMbl KOOp/MWHAT.
CroxkeHue riepeMelleHU U CJI0)KeHWe CKOPOCTEM.

PaBHOMepHOe M paBHOYCKOpPeHHOe TIpsSIMOIMHeliHOoe [BkeHHe. I'paduku
3aBUCMMOCTU KOOpPJWHAT, CKOPOCTH, YCKOpDeHMs, MNYyTH U [epeMelleHus
MaTepyaJbHOW TOUKU OT BpeMEeHH.

CBobOoHOe TIafieHre. Y CKopeHre CBOOOIHOTO Ma/IeHusl.

KpuBonvHeniHoe  ABwkeHue. [IBwkeHWe  MaTepUaJlbHOM TOYKU MO
OKPY>KHOCTHU C TIOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. ¥YT/I0Basi CKOPOCTb, JIMHEWHAast
ckopocTb. [Teprog u yactoTa obpairjeHus. [leHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHUuyecKre yCTPOMCTBA M TMPAKTUYECKOe TIPUMEHEeHHWe: COUAOMETD,
JIBIJKeHVe CHapsi/i0B, LIeTIHbIe ¥ peMEHHbIe Tiepejauu.

LlemoHcmpayuu

Mogenbs cucTeMbl OTCUETa, WUIKOCTPALIUS KUHEMAaTUUeCKHUX XapaKTePUCTUK
JIBHKEHUS.

[Tpeobpa3oBaHue ABMKEHHUI C UCTIO/Ib30BAHHUEM TTPOCTHIX MEXaHHU3MOB.

[TajeHue Tes B BO3AyXe U B pa3pe>KeHHOM MPOCTPAHCTBE.

HaOsmojeHre [BY)KeHHsI Tela, OpPOIIEHHOTO TIOJ, YI7IOM K TOPHU30HTY U
TOPU30HTAJILHO.



V3mepeHue yckopeHHsi CBOOOAHOTO TafleHusl.

HamnpasyieHne CKOpoCTU NpU ABUKEHUHU 10 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne HepaBHOMEPHOTO ABW)KEHHUS C LIe/IbI0 OrpejesieHuss MTHOBEHHOU
CKOPOCTH.

VccnenoBaHWe COOTHOLIEHUSI MeXKAYy IMyTSIMH, TPOWJ€HHBIMU TeJIOM 3a
1oc/ieJoBaTe/IbHble  paBHbIE TMPOMEXYTKU BpeMeHM TIIpU PaBHOYCKOPEHHOM
JBIDKEHUM C HayaJbHOM CKOPOCTBIO, PAaBHOW HY/JTIO.

N3yueHne 1BM>KeHUs LIapUKa B BA3KOU KUIKOCTH.

V3yyeHue ABM>KeHUs Tesa, OpOILIeHHOTO TOPHU30HTa/IbHO.

Tema 2. Junamuka

[Ipyniun ~ oTHocuTenbHOCTA  ['amunesi.  IlepBbii  3akOoH  HbrOTOHa.
NHepryanbHble CUCTeMBbI OTCUETa.

Macca Ttena. Cuna. [lpunHiun cynepno3uiuui cuia. Bropoi 3akoH HbroToHa
[/ MaTepyaJbHOM TOYKU. TpeTui 3aKkoH HbIOTOHA /111 MaTepuaibHbIX TOUEK.

3aKOH BceMUpHOro TArotenusi. Cuna Tsokectd. [lepBasg KocMuueckas
CKOpOCTh.

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

Tpenue. Bugpl TpeHus (TIOKOs1, CKOMbXeHUs1, KaueHus1). Cuiia TpeHusi. Cyxoe
TpeHue. Cuia TPeHUsI CKOJIb)KeHUsI U cuja TpeHusi okosi. KoadduimeHT TpeHus.
Cwusa compoTHUB/IeHUS TIPU ABVWKEHUU TeJsla B XKUAKOCTU W/ rase.

[ToctynaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMI0THO TBEPOTO TeJa.

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

TexHUyecKre yCTPOMCTBA U TIPAKTUUECKOe TpPHUMeHeHue: MOJALLWITHUKH,
[IBUKeHHWe UCKYCCTBeHHBIX CITyTHUKOB.

LemoHcmpayuu

fABnenue uHepLUU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

BTtopoii 3akoH HbtoTOHa.

W3mepeHue cuil.

CrioxxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT ZeOpMaLvu.

HesecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHMe CWJ TPeHUS TI0KOST, KaUeHUsI U CKOJIb)KeHUSsI.

YcnoBus paBHOBecust TBEpAOro Tena. Buibl paBHOBeCHs.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

M3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



WccnenoBaHve 3aBUCUMOCTH CWJ YIPYTOCTH, BO3HUKAIOUIUMX B TIPY)KUHE U
pe3uHOBOM o0paslie, OT UX AedopMariuu.

VccnepmoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tesla, WMEROLIEro 0Ch
BpalljeHusl.

Tema 3. 3aKoHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbc MaTepuasbHOW TOYKM (Tesa), CHUCTeMbl MaTepHUalbHbIX TOYEK.
WMriynbCc cUbI ¥ U3MeHeHWe HWMITy/bCa Tefa. 3aKOH COXPaHeHUs WMITy/IbCa.
PeakTuBHOE BUXKEHMe.

Pabora cusibl. MOIIHOCTh CUJTBIL.

KuHeTnueckasi sHeprusi MaTepuanbHOW TOuKd. Teopema 00 u3MeHeHUU
KUHEeTUUeCKOU SHePTUu.

[ToTeH1ManbHast JHeprusi. [ToTeH1ManbHast 3Heprus ynpyro
nedOopMUPOBAaHHOM  TPY>KUHBbI.  [loTeHI[Ma/bHas  SHEprusi Tefa  BOIM3U
TIOBEPXHOCTU 3eMJIU.

[ToreHlManbHBIE W HeMNOTeHIWMa/bHble  cuabl.  CBs3b  pabOTHI
HeTOTeHIUabHbIX CUJ C W3MeHeHWeM MeXaHWUeCKOW SHepPrud CUCTeMbI TeJl.
3aKOH COXpaHeHUsI MeXaHUUeCKOW SHePruHu.

Ynpyrue v Heyripyrve CTOJIKHOBEHMS.

TexHUUeCcKue yCTPONCTBA M TpaKTUUeCcKoe MpUMeHeHWe: BOJOMET, KOIEp,
TIPY>KWHHBIM NIUCTOJIET, IBU)KEHUe paKeT.

LlemoHcmpayuu

3aKOH COXpaHeHH!sI UMITy/IbCa.

PeakTuBHOe /IBI>KEHUe.

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

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

V3yyeHre abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

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

Pa3pen 3. Mosieky/isipHas (pu3MKa 4 TepMoJUHAMHKA

Tema 1. OcHO8bI MO/1€eKy/ISIPHO-KUHemu4eCcKoll meopuu

OCHOBHBI€E TI0JIO)KE€HUSI MOJIEKY/ISIPHO-KUHETUUYEeCKON TeOpHUH U UX OIbITHOE
obocHoBanue. bpoyHoBckoe gaBwkenue. [Tuddysusa. Xapakrep ABWKEHUS W
B3aMMOJEMCTBUSI 4YacTHL] BelecTBa. Mojenu CTPOeHMUs] Tras30B, >XUAKOCTEH U
TBEP/IBIX Te U 00bsICHeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoZesieii. Macca u
pa3Mepsl mosiekysi. Komnyectso BeijectBa. [loctosgHHas ABorazpo.

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



Mogens wupeanbHOoro rasa. (OCHOBHOe ypaBHeHMEe  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMOTHas TemriepaTypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepruu TerviOBOro JBW)KeHWs1 uvactul] rasa. Illkana
Ttemriepatyp KenbBrHa. ['a30Bble 3aKOHBI. Y paBHeHUe MeHeneeBa—KnamnerpoHa.
3akoH [lanbToHa. M30mporjeccel B M/eaJbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpe/cTaB/ieHre HW30MPOLIECCOB: M30TepMa, M30X0pa,
n3o0apa.

TexHUuyeckue yCTPOMCTBA UM MPAKTAUYECKOe TPHMEHeHue: TepMOMeTp,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, [JOKa3blBaloOI[Me [UCKPETHOE CTPOeHWe BelllecTBa, (ororpaduu
MOJIEKY/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI TI0 AU PY3UU XKUAKOCTEN U ra3oB.

Moienb OpPOYHOBCKOTO JBHKEHMUS.

Mogens onbita LlTepHa.

OnbITHI, [IOKa3bIBaroIIMe CyILleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ZEMCTBUSI.

Mogesnb, WTIOCTpUpPYOLLiasi NPUPOAY AaBJIEeHUs ra3a Ha CTEHKHM COCY/a.

OnbIThl, WUTIOCTPUPYIOIIME YpaBHEHHWE COCTOSIHUS WZeaJbHOTO Tasa,
M30MPOL[eCCHI.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

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

WccnenoBanue 3aBUCMMOCTUA MeXAY MapaMeTpamMy COCTOSIHUSI Pa3PeXKeHHOT 0
rasa.

Tema 2. OcHO8bl MepMOOUHAMUKU

TepMoauHaMuueckasi cucteMa. BHYTpeHHsII 5HepPrusi TepMOJMHAMUYECKOU
CUCTeMBbI U Cr1oco0bI eé M3MeHeHUs. KonuecTBo TerioTel U paboTta. BHyTpeHHsIs
SHEpPrusi  OJHOATOMHOIO  MJeajbHOTO  rasa. Buabl  Teruionepeiauw:
TEIJIONPOBOJHOCTb, KOHBEKLIWSA, U3yueHre. Y lefbHasi TelIoEMKOCTb BeIlecTBa.
KosmuecTBO TerioTel NpU Temionepeayve.

[Tonsitue 00 amuabaTtHOM TIpoliecce. IlepBbIii 3aKOH TEPMOJHUHAMUKH.
[IpumMeHeHVe TIepBOr0 3aKOHa TePMOJWHAaMUKM K u3onpoueccaMm. ['paduueckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoHaMUKA. Heo6paTUMOCTh MPO1IeCCOB B TIPUPO/IE.

TerioBble  MamMHbL.  [IpUHUWNBI  [AEUCTBUS — TEIVIOBBIX  MAIIWH.
[Tpeobpa3oBaHusl 3HEPrMM B TeIJIOBbIX MaliMHaxX. Ko3dduieHT Tose3HOro
JelCcTBUSl TervioBoM MamuHbl. [lukn KapHo u ero ko3d@uijveHT MoJie3HOTO
JercTBUs. DKOJIOTHUECKHe TPO6/ieMbl TETIOHEPTeTUKH.



TexHUuyecKrWe YCTPOMCTBA W TMPAKTUYECKOe T[pHMeHeHue: [BUraresib
BHYTPEHHEr0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3meHeHrie BHyTpeHHEeW 3HepruM Tejla TIPA COBEPIIEHWH pPabOThHI: BBLIET
npoOKu 13 OyTHIIKK TI07 [eHCTBHEM CXKAaTOro BO3[yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe MyTéM TpeHUs (BUIe0ZieMOHCTpaLIys).

V3meHeHMe BHyTpPeHHeW SHepruu (TeMIriepaTyphbl) Tejla Py Terviornepejaye.

OnpIT 10 aguWabaTHOMY pacIIMpeHHI0 BO3Ayxa (OMBIT C BO3AYILIHBIM
OTHUBOM).

Mojien mapoBoi TypOUHBI, ABUraTesisi BHyTPEHHEro0 CropaHusi, peakTUBHOI'O
JIBUTATeJIsl.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombi

N3mepenue yzielbHOM TETITIOEMKOCTH.

Tema 3. Azpezamubie cocmosiHusi eeujecmea. Pazoebie nepexoobl

[Tapoobpa3oBaHue U KOHAeHcarus. VicriapeHue u KureHue. AOGCOMIOTHas U
OTHOCHUTe/IbHAasl BJI&YKHOCTb BO3AyXa. HacelleHHbIM Tmap. YgenpHas TeruioTa
rapoo6pa3oBaHusi. 3aBUCUMOCTb TeMTIepaTypbl KUTIEHUs OT /laBJieHUsI.

TBépgoe Tesno. Kpucranimueckue U amop(Hbie Tesla. AHU30TPOIMS CBOMCTB
KpucTta/uioB. Kugkue Kpuctawibl. CoBpeMeHHble MaTepuasbl. IlnaBneHve wu
KpUCTastu3alus. Y aeabHas TerioTa riasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OanaHca.

TexHUUeckue yCTPOMCTBA M TIpaKTUYeCKOe TMpHMEHeHWe: TUTPOMETp H
TICUXPOMETP, KaJIOpPUMETP, TEXHOJIOTUM TOTyUeHUs] COBPEMEHHbBIX MaTepuasioB, B
TOM UHMCJ/Ie HAHOMAaTeprasoB, U HAHOTeXHOJIOTHH.

LlemoHcmpayuu

CBolCTBa HACBIIEHHBIX MTApOB.

KuneHnue rpy noHWKeHHOM [1aBJIeHUH.

Crioco0Obl U3MepeHus B/IaXKHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHMsI KPHUCTa/I/TMUeCKOTO BellecTBa.

[eMOHCTpaLUs KPUCTAIOB.

YueHuueckuli 3KcnepumeHm, aabopamopHble pabombil

V3mepeHnie OTHOCUTE/ILHOM BJIaYKHOCTH BO3/yXa.

Pa3zpen 4. JneKTpoguHaMHKa
Tema 1. dnekmpocmamuka
OneKTpu3auus Tel. OJIeKTPUYeCKWW 3apsf. [IBa Bua 3S/1eKTPUYECKUX
3apsifioB. [IpOBOAHMKM, AW3EKTPUKU W TIOJYIIPOBOJHUKU. 3aKOH COXpPaHeHUs
3JIeKTPUYEeCKOro 3apsiza.
B3aumogerictBue 3apsifioB. 3akoH KynoHa. ToueuHbId 3/1eKTPUYEeCKUAN 3apsif.
OJiekTpyuueckoe rmosie. Hanpsok@HHOCTb — 3/IeKTpUUYecKoro 1ojd.  IIpuHomn



CyNeprHo3vLIUA 37eKTPUYeCKUX Toser. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  anekTpoctatuueckoro  mosisi.  [loTteHiuan.  Pa3HOCTB
NoTeHMaoB. [IpOBOAHUMKM Y [USJIEKTPUKKA B  3JI€KTPOCTaTUUYeCKOM TIOJIe.
visanekTprueckasi IPOHUL[AeMOCTb.

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

TexHUuyeckre YCTPOMCTBA M MPAKTAUYECKOe TMpPUMeHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3JIeKTpOCTaThuecKasi 3alliuTa, 3a3eM/eHue 37eKTPOnpubopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN armfapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPHUHLIMII e CTBUS 3/IeEKTPOMeTpa.

B3avmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJIeKTprUUeCcKoe 110Jie 3apsKeHHBIX TeJl.

IIpoBOIHUKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

OJ1eKTpocTaThyeckas 3allura.

[V3neKTprKY B 3/1IEKTPOCTaTAYECKOM MOJIe.

3aBUCHMMOCTb 3JIEKTPOBMKOCTM IIJIOCKOTO KOHJeHcaTopa OT IUIOL{aJuv
TJIaCTHH, PACCTOSTHUSI MEXXAY HUMU U [NJIEKTPUUYECKOW MPOHULIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKull 3kcnepumeHm, 1a6opamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbili 31ekmpuydeckull mok. Toku @ pa3auuHbIX cpedax

ONeKTPUUeCKUHA TOK. YC/IOBUSA CYLeCTBOBAHUS 3J€KTPUUECKOr0 TOKa.
Ncrounvku Toka. Cuna Toka. I1oCTOSSHHBIM TOK.

Harpsokenue. 3akoH OMa /151 yyacCTKa LieTi.

O/IeKTpUUecKoe COIPOTUB/IEHVe. Y[le/lbHOe CONpPOTHB/IEHUEe BellecTBa.
[TocnepoBaTenbHOe, Napasie/ibHOe, CMeLllaHHOe CoeMHeHUe IIPOBOJHUKOB.

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

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

ONeKTpOHHas ~ MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUS] MeTaJ/IJIOB OT TemIiepaTypbl. CBepXIIPOBOJUMOCTb.

DeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonmyripoBOgHUKH. CobcTBeHHas 151 rp¥MecHast MPOBOJUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUYecKMi TOK B  pacTBOpaXx M  paciylaBaX  3JIeKTPOJIUTOB.
O/IeKTpOIMTUYeCcKas AUCconuaLys. JIeKTPOJIU3.



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

TexHUuyeckre yCTPOMCTBA W TMpPaKTUUYeCKOe MpUMEHeHWe: aMIlepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKU TOKA, 3JIeKTpOHArpeBaresbHble TPUOOPHI,
3/IEKTPOOCBETUTE/IbHbIE TIPUOOPEI, TEPMOMETP COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTNPOTHUBJIEHUSI LUIUHAPUYECKHUX TPOBOJAHUKOB OT [IJIUHBI,
TIJIOLa/Iv TIOTIEPEYHOr0 CeueHrst U MaTepuasa.

CwMmeliaHHOe coe/IMHeHHe TIPOBOHUKOB.

[IpsiMoe wW3MepeHHe >JIEKTPOABWXKYILLeH CWibl. KOpPOTKOe 3aMblKaHHe
raJibBaHMYeCKOro 3/ieMeHTa 1 OLleHKa BHYTPeHHEro COMpOTUB/IEHUS.

3aBUCUMOCTb COTMPOTHBJIEHUSI METAJIJIOB OT TEMIEPATYPBIL.

IIpoBOAMMOCTE 3/1€KTPOJIUTOB.

W ckpoBoit pa3psifi 1 NpOBOJMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

N3yueHne cMelaHHOTO COeJUHEHUST PE3UCTOPOB.

N3mepeHre 5/1eKTPOJBWXKYILLEW CU/IbI UCTOUHUKA TOKAa U €ro BHYTPEHHEro
COTMPOTUB/IEHUS.

HabmtozeHue 3/1eKTposu3a.

MexnpegMeTHbIe CBS3H

N3syuenue kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIeCcTBSeTCs C
YU4ETOM COZiep)KaTebHbIX MeXXIIpeAMETHBIX CBsi3eld C KypcaMd MaTeMaTWKH,
buonoruu, XUMUH, reorpadyy ¥ TEXHOJIOTHH.

MedcnpedmemHble noHssmusi, CBsI3aHHble C U3y4eHHMEM METOJO0B Hay4HOIO
TO3HAHWs: sIBJIeHWe, Hay4Hbld (akT, rumore3a, (u3uyeckasi BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHue, MO/iefTb, N3MepeHHe.

Mamemamuka: pellleHMe CUCTeMbl ypaBHEHUW, JWHeWHass QyHKIuS,
napaboJia, rurepbosa, ux rpadyuky ¥ CBOMCTBA, TPUTOHOMETPUUECKHe (DYHKITUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOXAECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCH KOOP/IMHAT, CJI0XKEHHE BEKTOPOB.

Buonozus: MexaHUueckoe [BWXeHUEe B >KUBOM mpupoze, auddysus, ocMoc,
TeTI000MeH JXKMBBIX OPraHU3MOB (BHBI TEIUIONEpeau, TeTJIOBOe PAaBHOBeCHe),
3JIeKTPUYECKUE SIBJIEHUS B XKUBOU TIPUPOJE.

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



ra3oB, 3J/IeKTpUUYECKWe CBOMCTBA MeTAaJIJIOB, 3/I€KTPOJUTHYECKas AUCCOLMaLus,
rajibBaHUKa.

T'eoepacpus: BMay)KHOCTb BO3/[yXa, BETPbI, 0apOMeTp, TEpPMOMETP.

TexHonozusi: TipeoOpa3oBaHue [BWKEHHH C HCIOMb30BaHMEM MEXaHU3MOB,
V4T TpeHUsi B TeXHHUKe, TMOJIIUITHUKY, WCIO0/b30BaHUe 3aKOHa COXPaHeHWs
UMITy/ibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTellb BHYTPEHHEro
CropaHus1, TlapoBasi TypOWHa, OBITOBOM XOJOJWU/IbHUK, KOHAUIIMOHEDP, TeXHOIOTHH
MOJIydyeHUsi COBPEMEHHBIX MaTepuajioB, B TOM UHCJAe HaHOMaTepuasioB, W
HAaHOTeXHOJIOTHH, 3J/IeKTPOCTaTHUecKasi 3all[uTa, 3a3eM/eHHe 3JIeKTPOorpubopoB,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe nipubOopkI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPEI, ralbBaHHKa.

11 KJIACC

Pa3pen 4. JinekTpoguHaMuKa

Tema 3. MazHumHoe no.ie. 3/1eKMpoMazHUMHAs1 UHOYKYust

[TocTosiHHble ~ MarHuUTHl.  B3aumozelcTBHe  TOCTOSIHHBIX ~ MarHWTOB.
MarnutHoe mione. Bektop MarHuTHOM WHAYKUWMW. [IpyHIMO Cyneprno3uiuu
MAarHUTHBIX MoJied. JIMHUM MarHUTHOM WHAYKLMU. KapTuHa JMHUA MarHUTHOU
VH/YKLAU 110J151 TOCTOSIHHBIX MarHUTOB.

MarHutHOe TIO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLUWAU
MAarHUTHOI'O TIOJ/ISl [JIMHHOTO TIPSIMOIO TPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KAaTYLIKX C TOKOM. OnbIT IpcTea. B3arnmoaenicTBue MPOBOJAHUKOB C
TOKOM.

Cuna AmMnepa, eé MOJy/Ib U HaripaBJieHUe.

Cwuna JlopeHija, eé MOAY/b U HaripaB/ieHUe. [IBrKeHre 3apsKeHHOM YaCTHULIb
B OZIHOPOTHOM MarHUTHOM T10/1e. PaboTa cuibl JIopeHria.

SIBneHre 95/IeKTPOMarHUTHOW WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUKU. OJIGKTPOJBWXKYILass CwWia WHAYKUWU. 3aKOH 3/1eKTPOMarHUTHOM
vHAayKuuu dapages.

BuxpeBoe 3ssiekTpuueckoe T1iosie. ODEKTPOABMXKYILasg CWa WHAYKLUA B
TPOBO/JHUKE, IBMXKYILIEMCS TTIOCTYIIaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JI€.

ITpaBuso Jlenua.

NHAyKTUBHOCTb. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CuJia
CaMOUHYKLIUMU.

OHeprusi MarHUTHOTO TMOJIt KaTYLLIKK C TOKOM.

DJIeKTPOMAarHuTHOE T10JIe.

TexHUuyecKre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEHHe: T[OCTOSIHHbIE
MAarHuThl, 3/1IeKTPOMAarHuThl, 3JIeKTPOJBUraTe/lb, YCKOPUTE/NA 3JIeMeHTapHBIX
YyaCTUL], UHAYKLMOHHAS MeyYb.



LlemoHcmpayuu

OneIT OpcTea.

OTK/IOHEeHHe 3/IeKTPOHHOI0 IyUKa MarHUTHBIM I10JIEM.

JIvHAY UHAYKLMY MarHUTHOTO T10JIS1.

B3avmMogelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBre cunbl JIopeH1ja Ha MOHBI JIEKTPO/IUTA.

SIBneHue 5/1eKTPOMarHUTHOW MHAYKLWU.

ITpaBusio JleHua.

3aBUCUMOCTb 3/71€KTPOJIBWKYILIEN CUJIbI UHAYKLUMKA OT CKOPOCTH HW3MEHEeHUs
MarHMTHOIO MOTOKa.

SB/eHre cCaMOUHAYKLUY.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3yueHre MarHMTHOTO T0J1S1 KATYILKU C TOKOM.

VccnenoBanue [1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBrieHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3zen 5. Kosie0anus ¥ BOJIHbI

Tema 1. MexaHuuecKue u 3/1eKmpoMazHUMHble Ko/1e0aHusl

KonebarenpbHass  cuctema. CBOOOJHBIE — MeXaHWUeCKHWe  Kojie0aHus.
'apmoHuueckre Kosiebanus. Ilepuos, yacTtoTa, amruiMTyAa U (as3a KosnebaHUM.
[Ipy>KUHHBIN MasATHUK. MaTeMaTHUueCcKUil MasiTHUK. YpaBHeHUWe rapMOHWYeCKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TaPMOHUUECKUX KOJieOaHUSIX.

KonebarenbHbiii  KOHTYp. CBOOOJHBIE 3/71€KTPOMarHUTHbIE KOje0aHWS B
ujiealbHOM KoJjiebaTe/lbHOM KOHType. AHA/IOTUS MeXIy MeXaHUUeCKUMH |
3/IEKTPOMarHUTHBIMU  KojiebaHusmMu. Popmyna TomcoHa. 3akKOH COXpaHEHUS
SHEepPIUU B H/ea/lbHOM KoJiebaTeTbHOM KOHTYPe.

[TpencraBieHue O 3aTyxaroluX KomeOaHUsX. BbIHYKeHHbIe MeXaHhUYecKue
KosniebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1eKTpPOMarHUTHbIe KoJiebaHusl.

[TepemeHHbIM TOK. CuUHycOWJaNbHBIM TepeMeHHbIM TOK. MOIIHOCTh
repeMeHHOr0 TOKa. AMIUIUTYJHOe U [elCTBYyIOlllee 3HaueHue CUIbl TOKa WU
HarpspKeHUsl.

Tpanchopmarop. TIponsBoAcCTBO, nepefiaua U MoTpebsieHye 3/1eKTPUUeCKOon
9Hepruu. JKOJorhYeckKre PUCKU TIPU MPOM3BO/ICTBe 37eKTpo3Hepruu. KysnbTypa
WCII0J/Ib30BaHUsI 3IeKTPOIHEPTUU B MTOBCETHEBHOM YKU3HHU.

TexHUUeCcKre YCTPOWCTBAa M TPAKTUYeCKOe NpUMeHeHHe: 3/1IeKTPUUYeCKUM
3BOHOK, reHepaTop MepeMeHHOr 0 TOKa, TMHUU 37IeKTporepe/au.

LemoHcmpayuu

ViccnemoBaHue TapamMeTpoB KosieOaTe/bHOM CHUCTeMbl (TIPY>KUHHBIN  WTH
MaTeMaTU4YeCKU MasiTHUK).



Habro/jeHue 3aTyxaroIimux Koie6aHMi.

WccnenoBaHre CBOMCTB BBIHYKAEHHBIX KOieOaHHUM.

HabmozeHre pe3oHaHca.

CB000/IHBIE 3/IeKTPOMAarHUTHbIE KoiebaHMsl.

OcuuorpaMMel (3aBUCMMOCTH CHJIbI TOKA U HAalpsDKeHUs1 OT BPEMeHM) IS
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC nmpy TmoC/IejOBaTeIbHOM COEJVHEHWH pPe3UCTOpd, KaTYLLUKU
VH/JYKTUBHOCTH Y KOHJIEHCaTOopa.

Mopenb TMHUM 371eKTpOnepesaun.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

VWccnepnoBaHe 3aBUCUMOCTU TI€PUO/Ia MasbiX KojebaHU rpy3a Ha HUTU OT
JJTUHBI HUTU Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOCIe0BATe/bHO
COeIMHEHHBIX KOHZIEHCAaToPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJIHBL, yC/IoBUA pacrnpoctpaHenus. [lepuoxa. CkopocTs
pacrpoCcTpaHeHusi YW [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
WNurtepdepeniys 1 qudpakiiyds MexaHu4eCcKUX BOJIH.

3ByK. CKOpOoCTh 3ByKa. ' poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DeKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTaius BekTopoB E, B, V B sniekTpomarauTHOM BoHe. CBOWCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHHWe, TMpeioM/ieHue, Mospu3alus, Judpakius,
vHTepdepeHusa. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJTH.

[[Tkana >/1eKTPOMAarHUTHBIX BOJIH. [IprMeHeHue 3/1eKTPOMAarHUTHBIX BOJIH B
TeXHHUKe U ObITY.

[IpyHLMIIBI paJuUOCBA3U U Te/leBUeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUuyeckre yCTPOWCTBA U TIPAKTUUECKOEe TpPHMeHeHHe: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHWKe W MeJWLIMHe, pajap,
pPaZIMOTNIPUEMHUIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neys.

LemoHcmpayuu

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

Koneb6mtorieecst Teso Kak HCTOUHUK 3BYKa.

Habsto/ieHre oTpa)keHus U MpeioM/IeHUsi MeXxaHUUeCKUX BOJIH.

HabsroieHre nHTepdepeHIvy U Audpakiud MeXaHUUeCKHUX BOJTH.

3BYKOBOW pe30HAHC.

HabsrofjeHre CBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAON U
YacToTOM KosiebaHUiA.



NccnenoBanue CBOWCTB 57IeKTPOMAarHuUTHBIX ~ BOJIH: OTpa’keHue,
TipesioM/IeHue, Nosipu3anus, Audpakuys, UHTephepeHLusl.

Tema 3. Onmuka

'eomeTpuueckass onTvka. IIpsiMo/MHeNHOe pacrpocTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTta. ToueuyHbIM UCTOUHUK CBETa.

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUs1 cBeTa. ITocTpoeHune nM300pa>keHUM B
TIJIOCKOM 3epKarie.

[TpenomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHUS CBeTa. AOCO/IIOTHBIM ITOKa3aTeslb
nipenomsienusi. IlosiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yro/ TOJTHOTO
BHYTPEHHEero OTPa’KeHUs.

IMucniepcus ceeta. CrioXkHBIN cocTaB 6enoro cBeta. LIBer.

Cobuparoriiie W paccevBaroiie JWH3bL. ToHKasg JiMH3a. POKyCHOoe
pacCcTOsTHUe M OITHYecKash CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHU B
coOuparllyx ¥ pacceuBaroluX JuH3aX. PopMysia TOHKON JIMH3bI. YBeuueHue,
JlaBaemMoe JIMH30M.

[Ipegensl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

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

Mudpakuys cBeta. [IudpakiMOHHAs peIIETKA. YCI0BHE HaOMOAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTHUYeCcKOro CBeTa Ha
MUA(PPaKIMOHHYIO PEellIETKY.

ITonsapusanus ceera.

TexHUuyeckue yCTPOUCTBA U TIPAaKTUUECKOEe TPUMEHEeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKLMOHHBbIN arrmnapaT, MHWKPOCKOIM, TeJleCKOI, BOJIOKOHHas
OMTHKA, AU(PPaKIMOHHAs PeIllETKa, TOISPOU,.

LemoHcmpayuu

[IpsiMo/IMHEHOe pacrpoCTpaHeHue, OTPaKeHWe U TMpejioMJIeHue CBeTa.
OnTuueckuie IpuOOPHI.

ITontHOE BHYTpeHHee oTpakeHue. Mo/iesib CBeTOBO/A.

ViccnenoBanue CBONCTB M300paykeHH B JTMH3AX.

Mopgenu MUKPOCKOIIA, TeJIeCKOra.

HabsrojeHre nHTepdepeHIuy CBeTa.

Habmonenue audpakiyu ceeTa.

HabsroieHue aucrepcuu CBeTa.

[TonyueHue criekTpa € IIOMOLLBIO TIPU3MBL.

[TonyyeHue crieKTpa C MOMOILbIO AUGPAKLIMOHHON PeIIETKU.

HabsrojeHue nomnsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombl



W3mepeHue rokKaszaTesisi Mpe/ioM/IeHHsI CTeKIIa.
WccnenoBaHre CBOMCTB M300pakeHUH B TMH3aX.
HabrozeHure [ucnepcuu CBeTa.

Pa3zgen 6. OcHOBBI cieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH
['paHuibl  TIPUMEHUMOCTM  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreLaJbHOW TeOpUM OTHOCUTETbHOCTH: WHBAPUAHTHOCTb MOAY/SL CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCHUTE/IbHOCTH DUHILTENHA.
OTHOCUTETLHOCTh OJJHOBPEMEHHOCTH. 3ame/j/iIeHre BPEMeHU U COKpallleHue
JUTUHBI.
OHeprusi U UMIMYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CBsi3b MacChl C 3Hepryvel U UMIMY/IbCOM PeSITUBUCTCKOM YaCTULIbl. DHEPrus
TIOKOSI.

Pa3gen 7. KBanToBas ¢u3mnkKa

Tema 1. 31emeHMbI KBAHMOBOL ONMUKU

®otonbl. Dopmya [1naHka CBSI3M 3Hepruu POTOHA C €ro YaCTOTOW. DHeprus
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnefioBanre Gpoto3addekra. OnbiThl A. I'. CTos1eToBa. 3aKOHbI
doTtoapdekra. YpaBHeHune IDuHIITEeMHA A8 (oTodPdekra. «KpacHas rpaHuia»
dboTosaddekTa.

HaBnenue cBeta. OmbiThl I1. H. JIeGezmeBa.

XuMHMUeCcKoe JelCTBHe CBeTa.

TexHWyeckue YCTPOWCTBA W TIpaKTHUUeCKoe TIpUMeHeHHe: (DOTO3/IeMeHT,
doromaTurK, conHeuHasi 6aTapesi, CBeTOUO/,.

LlemoHcmpayuu

®oTo3(pdeKT Ha yCTaHOBKE C LIUHKOBOM I/IaCTUHOM.

WccnepnoBanue 3aKOHOB BHellHero (oTosddekra.

CaeToamof,.

CosHeuHasi OaTapes.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OnbiTel Pe3epdop/ia 1o paccesiHHMI0O O -YaCTHI].
[TnanerapHas mogenb artoma. Iloctynatel Bopa. M3nyueHue U moOrJjoljeHUe
(GOTOHOB MpU mMepexojie aTOMa C OJHOTO YPOBHSI SHEPrUM Ha Jpyroi. Bupsl
crieKTpoB. CrieKTp ypOBHelW 3HepPruu aroma BoA0po/a.

BonHoBele cBoricTBa yactull. BosHel ge bpoiiisa. Kopnycky/isipHO-BO/THOBOU
Ayasvsm.

CrioHTaHHOe U BbIHYXXIeHHOe 13/lyYeHUe.

TexHuueckue yCTpPOWCTBA W TMPAKTUYECKOe TpPHUMEHeHUe: CIeKTPaJbHbIN
aHa/u3 (CreKTPOCKOI), jia3ep, KBAaHTOBBIM KOMITbIOTEP.



LlemoHcmpayuu

Mopens omnbita Pesepdopza.

OrnipejienieHye JyIMHBI BOJIHBI J1a3epa.

HabroieHue TiHeHYaThIX CTIEKTPOB HU3/TyUeHusl.

Jlazep.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

HabmroseHre THeMUaToOro CrieKTpa.

Tema 3. AmomHoe 510po

OKCIepUMeHTHI, [0Ka3bIBalolle CJI0KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTUuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHW0  COCTaBa
pafvioakKTUBHOTO wu3nydeHus. CpoiictBa anbda-, 0OeTa-, TaMMa-HU3TyueHHS.
BivsiHve pai0aKTUBHOCTH Ha KUBbIE OPraHU3MBI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa ['eitseHbepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M3oTomsl.

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

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

AnepHebie peakuuu. [lesieHue U cuHTe3 sifiep.

SnepHbiii peakTop. TepmosiiepHbli cuHTe3. IIpo0sieMbl W TI€PCITEKTUBBI
sIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acTeKThl siIePHOW SHePreTHUKH.

OJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pbl Hab/IrOIeHUST U perUCTPaLiUU 37ieMeHTapHbIX YaCTHLI.

dyHaMeHTa/IbHbIe B3auMO/elCTBUS. EAUHCTBO (hU3nueCcKor KapTUHBI MUpa.

TexHUUYeCKUe yCTPOWCTBA U MPAKTAUECKOe TIPUMEHEeHHe: [O3UMEeTp, KaMmepa
BusnbcoHa, siiepHbIi peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOLIUX YaCTHLI.

YueHuuecKuli 3kcnepumeHm, n1abopamopHble pabombl

WccnenoBanue TpeKOB yacTul] (110 TOTOBBIM (poTOrpadusim).

Pa3pesn 8. D/1eMeHThI aCTPOHOMMH U acCTPO(PU3NKH

OTaribl pa3BUTUSA aCTPOHOMUU. [IpUKIagHOE U MUPOBO33pEHUECKOe 3HaueHue
aCTPOHOMUH.

Bup 3Bé3gHoro Heba. Co3Be3fusi, SIpKHe 3BE3ZbI, TJIAHETHI, WX BUAUMOE
JIBUKEeHUe.

CosiHeyHasi cucrema.

Connue. ConHeuHass akTUBHOCTb. McTouHuK 3Hepruu CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTEePUCTUKU. [luarpamma «CHeKTpaJbHbIA KJacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0OC/Ie40BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» JJIs1 3BE3]] IJIaBHOM MOC/Iel0BaTe/bHOCTU. BHyTpeHHee CTpoeHue



3B631. CoBpeMeHHbIe Tpe/iCTaB/IeHNs O MPOUCXOXIEeHUU U 3BoyroLuyd ComHLa U
3BE3]1. JTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hama [Nanaktuka. Ilosnoxkenve u aBvkeHne ConHIlA B
lNanaktrke. Tunbl ranakTvk. PaguoranakTUKu U KBa3apbl. UEpHbIe bIPBI B si/Ipax
rajakTHK.

BcenenHas. Paciupenre BcenenHoii. 3akoH Xa60/1a. Pa3beranue ranakTuK.
Teopus bosblioro B3pbeiBa. PelMkTOBOE U3JlyueHue.

MacinitabHasi cTpyktypa BeenenHoii. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntomeHusi HeBOOPY>KEHHBIM T71a30M C UCII0/Ib30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEeHUH [IJIs1 OTIpe/iesieHUsl T10J10’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBbIe co3Be3ust CeBepHOro MoJiyliapusi U sipKue 3BE3/bl.

Habmtonenus B Teneckon JIyHsl, TiiaHeT, Mieudoro ITyTu.

O0o01aroiiee MOBTOPEeHHE

Ponb ¢u3MKu U acTpOHOMHUM B SKOHOMMUYECKOW, TeXHOJIOTUYeCKOH,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMHU B COBPEMEHHOM HayyHOM KapTWHEe MUpPA, PO/b (PU3NUeCKOM Teopuun
B (OpPMHpDOBaHWU TIpeJCTaB/JeHWA O (U3UUYECKOM KapTMHe MHUpa, MeCTO
¢du3nueckoi KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJeE.

MexnpeaMeTHbIe CBS3H

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

MedsicnpeomemHble noHsimus, CBSI3aHHbIE C WM3y4Y€HUWEM METOJ0B HayuHOIO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumoresa, (r3nyecKas BeJWUYMHA, 3aKOH,
Teopusi, Hab/roieHre, SKCIIepUMEHT, MO/ie/IMPOBaHue, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETPHUYECKHe
(YHKLUWW: CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOe
TOXX/|eCTBO, BEKTOPbl M MUX IMPOEKLWA Ha OCH KOODPJWHAT, CJIOXeHHe BeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (GYHKI[MHM, TPU3HAKU TI0/00Ms TpEeyro/ibHUKOB,
oripeiesieHHe TIOL[AN TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: sneKTpuueckue siBJieHUs] B JKUBOM TpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIPUPO/ie, ONTUUECKHe sSIBJIeHUSI B )KUBOMW TPHUPOJe, IeUCTBHE
paZiualivy Ha JKMBble OPraHU3MBI.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/IJTMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIeéTKH, CreKTpabHbIN
aHasus.



leoepacpusi: MarHuWTHble TOAOCAa 3eMJd, 3ajeXXu MarHUTHBIX DY/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPSICEHUM.

TexHon02uA: JMHUM 371€KTpoMepesay, TeHepaTop MepeMeHHOro TOKa,
3/IeKTPO/IBUraTe/lb, WUHAYKIMOHHAs Tieub, pafap, PaJUONpUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpoeKIMOHHBIA arrapar, BOJOKOHHAs OITHKa,
coyiHeyHasi barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUA IIPOI'PAMMBI 110
OUN3UNKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUSA

OcBoenue yueOHoOro mpeaMera «®Pu3nka» Ha YpPOBHe cpeiHero oOIIero
obpa3oBanus (0a30BbIM YPOBEHb) JO/DKHO 00eCITeurTh AOCTIKEHHE CJIeIYIOIUX
JTMYHOCTHBIX, METAIpeIMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IbTATBHI

JINUHOCTHBIE pe3yJ/bTaThl 0CBOeHUsT yueOHOTO rpeiMeTa «PU3MKa» [[OJIKHBI
OTpa)kaTb TOTOBHOCTb U CIMOCOOHOCTb OOyuvaromMxcsi PYKOBOJCTBOBATbCS
chopMHUpDOBaHHOM BHYTPEHHeW TMO3UI[Med JUYHOCTH, CUCTEMOM I[@€HHOCTHBIX
OpHEeHTALlUM, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXAeHWN, COOTBETCTBYIOIIUX
TPAJUI[MOHHBIM IIeHHOCTSIM DPOCCHUHCKOTO OOIIecTBa, paciliipeHHe >KU3HEHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HarpaBeHUM
BOCITUTATe/IbHOU /leSITeIbHOCTH, B TOM YMUCJIe B YaCTH:

1) rpaX/1aHCKOr0 BOCIMTAHUSA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM MO3UIIMK 00yUaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO ujleHa POCCUUCKOT0 00I1leCcTBa;

NIPUHATAE  TPAJUILIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTHUECKUX U
JIeMOKPaTUUeCKHX 1[€HHOCTel;

TOTOBHOCTh BECTU COBMECTHYIO [IeiTe/TbHOCTh B MHTEpecax IPak/aHCKOIo
o0I111ecTBa, yuacTBOBaTh B CaMOYIIpaB/ieHUU B 06pa3oBaTe/IbHOM OpraHu3alyy;

yMeHHe B3aUMO/IelCTBOBATh C COLIMA/IbHBIMU UHCTUTYTaMU B COOTBETCTBUMU C
YX (QYHKIUSIMU U Ha3HAUEHUEM;

TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOM /leATe/TbHOCTY;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOpMHPOBaHHOCTb POCCHUMCKOU IPa’K/IaHCKOM WUJIEHTUYHOCTH,
NaTpUOTU3Ma;

L[EHHOCTHOe OTHOIlIeHWe K TOCy[apCTBeHHbIM CHMBOJIaM, JOCTW)KEHUSIM
POCCUICKUX YUEHBIX B 00/1aCTU (PU3UKHU U TEXHUKY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT 0 TTOBe/IeHHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHUMAThb OCO3HAHHBIE peIlleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM YMCJ/Ie B
JlesATe/IbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BK/1a/ja B IOCTPOEHUE YCTOWUMBOTO Oy 1yl1iero;

4) 3cTeTH4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIIeHUe K MUPY, BK/IOUast 3CTeTUKY HayYHOTO TBOPUECTBa,
TIPUCYIIero (pU3nUeCcKou HaykKe;



5) TPyAOBOro BOCIUTAHMSA:

VMHTepeC K pa3/nuHbIM cdepamM MpodecCHoHaTbHON JesiTe/TbHOCTH, B TOM
YKc/ie CBSI3aHHBIM C (DM3UKOU 1 TEXHHUKOH, YMEHHe COBEpIIIaTh 0CO3HAHHBIM BHIOOD
Oyayiei mpodeccuy ¥ peaM30BbIBaTL COOCTBEHHBIE KU3HEHHbIE T1/1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00acTH
(U3MKKU Ha MIPOTSDKEHUH BCeM >KU3HU;

6) 3K0/I0ruH4ecKoro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTb 3KOJIOTUUECKOW KYJ/IbTYphbl, OCO3HaHHE TI100a/bHOTO
XapakTepa 3K0JI0rH4eCcKUX mpob/iem;

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

paciliipeHue OrbITa JesiTelbHOCTA 5KO0JIOTUUeCKOW HamnpaB/JieHHOCTH Ha
OCHOBe UMEOIIUXCS 3HaHUM 10 (HHU3MKe;

7) 1eHHOCTH Hay4YHOr'0 IO3HAHMS:

chOpMUPOBAaHHOCTh MHPOBO33peHHs], COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hr3MUeCKOUN HayKy;

OCO3HaHWe I[eHHOCTH Hay4HOM JesTe/lbHOCTA, TOTOBHOCTb B IIpOLjecce
n3ydyeHuss GU3MKU  OCYIIECTB/ATh  TMPOEKTHYHD W UCC/Ief0BaTelbCKYHO
NesiTeNTbHOCTh UHIMBU/IyabHO U B T'PYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs
Ba3oBble jloruyecKue JAeiiCTBHs:
caMoCTosiITe/IbHO ~ (OpMy/nMpoOBaTh W aKTyaqu3upoBaTh  mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
oTipefieisiTh 1ie/T JesiTe/IbHOCTH, 3aZlaBaTh TapamMeTpbl M KPUTEPUM UX
JOCTHKeHUS;
BLISIBJIIT ~ 3aKOHOMEPHOCTU W TMPOTUBOpPeuUrss B  pacCMaTpHUBaeMbIX
bur3UUeCcKuX sIBIeHUSIX;
pa3pabaThiBaTh IJIaH pellleHus] TPOOeMbl C yUETOM aHa/M3a WUMERIUXCS
MaTepyaIbHBIX U HeMaTepUaabHbIX PeCypCOB;
BHOCHUTbH KOPPEKTUBHI B JleSITE/IbHOCTh, OlleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1]e/1siM, OLIeHUBaTh PUCKU MOC/Ie[ICTBUN esiTeIbHOCTH;
KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peasbHOTO,
BHUPTYa/bHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMO/EeUCTBYS;
pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPY PelIeHNH XXU3HEeHHBIX MpobieMm.
Ba3oBble ucc/ie/joBaTe/IbCKUe AeiiCTBHA:
B/Ia/IeTh HayYHON TePMHUHOJIOTHeN, K/I0UeBbIMU TIOHATHSIMH W MeTO/aMu
bu3rMuecKol HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKON U TIPOEKTHOM [1esITe/TbHOCTH
B 00/1acTH (PU3UKH, CITOCOOHOCTBIO Y TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOMCKY
METO/IOB pellleHHs 3afiau (HU3UUeCKOTO COJepsKaHUs, MPUMEHEHHWIO Pa3/InYHBIX
METO/IOB TTO3HAHHSI;

BIJIeTh BHUJAMHU JeSTeIbHOCTH TI0 TIOJIyUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaluy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX yueOHBIX
CUTYaI[USX, B TOM UHCJIe TIPU CO3/IaHUM YUeOHBIX TIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISSTH TPUUMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/M3UpOBaTh 3ajauy,
BBI[BUTATh THUIOTE3y €€ pelleHus], HaXOAWUTb apryMeHThbI [/ ZJ0Ka3aTelbCTBa
CBOUWIX YTBEePXK/I€HUH, 3a/laBaTh TlapaMeTPhbl U KPUTEPUH PeIIIeHus];

aHa/IM3UPOBaTh TIOMyYeHHble B XOJle pelleHus 3a/laud  pe3y/bTaThl,
KPUTHUECKU OLIeHWBAThb WX JIOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHre B HOBBIX
yCJIOBUSIX;

CTaBUTL U (HOPMY/JIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/bHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (PU3UKUY;

JlaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, Ol[eHUBaTh MPHUOOPETEHHBIH OIIBIT;

yMeTb TI€PEHOCUTh 3HaHUS TI0 (QU3MKe B TPAKTUUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTelf;

BBIIBUTaTh HOBbIE W/IeH, Tpe/ijlaraTh OpUrHHa/IbHbIE TTOAXO0/IbI U PellleHus;

CTaBUTh MPOO/IEMBI U 3a/lauy, [OITyCKAOIIIMe a/lbTepHATUBHbIE PEeIleHUs.

Pabota ¢ nuadopmariueii:

B/Ia/IeTh HaBBbIKAMH TIO/TydYeHHsT UHhOPMAI[UK (PU3NUEeCKOT0 COJIePyKaHUsT U3
WCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTETHHO OCYIIECTB/IAThL TIOMCK, aHaJIu3,
CHCTEeMaTU3aliI0 U WHTEPIIPeTalui0 WHGOPMAlluK Pa3InyHbIX BHUJOB U (OpPM
TIpe/ICTaB/IeHNS];

OLIeHHBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBa  WH(POPMAI[MOHHBIX W KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B peIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWM JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TUTHEeHBbl, pecypcocOepe)keHUsl, TIPABOBBIX U 3THUYECKMX HOPM, HOPM
MHGbOpPMaI[MOHHOM 6e301acHOCTH;

COo3/laBaTh TEKCThl (PU3NUECKOTO COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHHUs1 HHGOPMAIIUU U 11e/IeBOM ayJUTOpUH, BbIOMpast ONTUMAbHYIO
cdopMy TpezcTaB/IeHUs ¥ BU3ya/TH3al[1H.

KoMMyHHMKaTHBHBIe YHHBepCa/IbHbIe yueOHbIe JeiCTBUA:
OCYIIIeCTB/ISITh 00IIeHre Ha YPOKax (HU3UKHU U BO BHEYPOUHOU J1eSITe/TbHOCTH;
pacrio3HaBaTh MPeATOCHITKA  KOHGMKTHBIX CUTyaluid U CMAr4ath
KOH(/TUKTHI;



pPa3BEPHYTO W JIOTUYHO M3/laraTh CBOKO TOUKY 3peHMs] C HCII0/b30BaHHEM
SI3bIKOBBIX CPE/ICTB;

MOHMMAaTh U UCMOJIb30BaTh MpeUMYyllleCTBa KOMaHJHOW YW WH/VBUAYaJIbHOU
paboTh;

BLIOMpATh TEMATUKy M METOJbl COBMECTHBIX [eHCTBUM C YUYETOM OOIIMX
VHTepeCcoOB Y BO3MOXKHOCTeH KaXK/I0ro ujieHa KOJIIeKTUBA;

MPpUHMMAaTh 1€/l  COBMECTHOW  [IesiTeJIbHOCTH, OpraHu30BbIBaThb U
KOOD/JMHUPOBAaThb [EMCTBUSI MO €€ [JOCTW)KEHHIO: COCTaB/AThH IIJIaH [IeMCTBUH,
pacrpefiefiiTh pPOMA C YYETOM MHEHUN YYaCTHHUKOB, OOCY)KIaTb Ppe3yJIbTaThbl
COBMECTHOM paboThi;

OLIeHMBAaTh KaueCTBO CBOETr0 BK/aJa M KaXAOr0 YyaCTHUKA KOMaH/bl B
oOIIMiA pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKTHbI, OL[eHWBaTb HJeW C TI03UI[UA HOBHU3HBI,
OPUTHMHA/IbHOCTU, MPaKTUYeCKOW 3HaUMMOCTH;

OCYLLeCTB/ISITh TO3UTHMBHOE CTpaTerMyeckoe TOBeJieHHe B Pa3/IMUHbIX
CUTYaI[USX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/iaTHUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AeHCTBUA
CamoopraHu3sanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HaBaTeNbHYI0 JesTebHOCTh B 00J/1acTH
GU3MKM W aCTPOHOMHM, BBISBISATH MpOOeMBI, CTaBUThb U (HOPMYIHPOBATH
coOCTBEeHHEBIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISTh TIAaH DPeIleHUs] PACUETHBIX M KaueCTBeHHbIX
3a/a4, T/IaH BBITIO/IHEHUSI TIPAKTHUUeCKON paboThl ¢ yUETOM UMEIOIHUXCSI peCypCOB,
COOCTBEHHBIX BO3MOKHOCTe! U MpeAriouTeHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaI[HsIM;

PACIIUPSTh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

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

OLIeHHBAaTh TTPUOOPETEHHBIN OTIbIT,

criocobcTBoBaTh  (DOPMUPOBAHUWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCcTH
(bH3MKH, TIOCTOSIHHO TIOBBILIATH CBOM 00pa3oBaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, SMOLIMOHA/TbHBIM HHTE/IVIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYalUsIM, BHOCHUTh KOPPEKTHBBLI B JIeSIT€/TbHOCTD,
OLIeHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB 1[eJIsIM;

Bfa/leTh ~ HaBbIKaMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk ~ OCO3HAHUS
COBepIIaeMbIX JEHUCTBUM W MBICJIUTE/NIbHBIX ITPOL[ECCOB, WX pe3y/JbTaTOB M
OCHOBAaHUI;

WCTIO/Tb30BaTh TIPUEMBI pedieKcru it OL[eHKHA CHTYalldd, BbIOOpa BepHOTO
pelLleHus;



yMeTb OLIeHWBaTh PUCKH W CBOEBPEMEHHO TPUHMMATh peIleHus 10 MX
CHWKEHHUIO;

MPpUHUMaTh MOTHBBI W apryMeHThbl JAPYTMX TIPU aHajiu3e pe3y/bTaToB
NesiTeNTlbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeJIOCTaTKU U IOCTOMHCTBA;

NMPUHMMAaTh MOTHBBI W apryMeHThl JApPYTrUX TIPpU aHaju3e pe3yJ/bTaToB
NesiTeNTbHOCTY;

TIpU3HaBaTh CBOE TIPABO U MPABO JIPYTHX Ha OILIHMOKH.

B mpoiiecce AOCTHXeHUsI JTUWYHOCTHBIX Pe3y/IbTaTOB OCBOEHHUs MPOTPAMMBbI
no ¢usuke A8 YypOBHsA cpeAHero o0iiero obpa3oBaHus y 0OOyYaroIMXCs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN WHTeJ/IeKT, Tipe/iro/iararoIuii
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/IFOYAOIIero CrioCOOHOCTb MOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BUZIETh HallpaB/ieHUsl pa3BUTHs COOCTBEHHOM 3MOIIMOHAMBHOM Ccdephl,
OBbITH YBepeHHBIM B cebe;

caMOpery/iMpoBaHus, BKJ/IOUAIOIIEr0 CaMOKOHTPOJIb, yMeHWe NPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  alalTUPOBAThCS K
IMOL[MOHA/IbHBIM M3MeHeHUsIM U TIPOSIB/ISIT THOKOCTb, OBbITH OTKPLITHIM HOBOMY;;

BHYTPeHHel MOTUBAI[MM, BK/IIOUAIOIled cTpeM/eHue K JJOCTYKeHUIO 1e/v U
ycrexy, ONTUMH3M, WHUIMAaTHBHOCTb, YMeHUe [eMCTBOBaTh UCXOJS W3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYarOIlel criocOOHOCTh TTIOHUMATh SMOL[MOHAbHOE COCTOsTHUE
NPYTUX, YUWTBIBAaTb €ro IIPU OCYIIeCTBJAeHUH OOIeHUs, CIT0COOHOCTb K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMa/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIIEHUS
C IpyTUMM JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITL MHTEPeC U pa3peliaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJ/IBTATBI

K koHily oOyuenussi B 10 Kjacce rpeaMeTHbIe pe3y/bTaTbl Ha 0a30BOM
YPOBHe [IOJDKHBI OTpaXkaTh COPMHUPOBAHHOCTh Y 00yUarOIUXCsl YMEeHUM:

JIeMOHCTPHPOBATh Ha TpuMepax pojb U MeCTO (U3MKU B (hOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHbI MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTWH, B MPAKTUUECKOU JIesiTeTbHOCTH JTFO/Ie!;

YUUTBHIBaTh TpPaHULlbl TIPUMEHEHUs] U3yUYeHHBbIX (U3UUYECKUX MOJe/ei:
MaTeprabHas TOUKa, MHepI[halbHas CUCTeMa OTCUYETa, abCOJTIOTHO TBEPAOE Teso,
W/eaqbHbIM ra3, MOZJEeIN CTPOEHUS ra30B, KUJKOCTeU Y TBEPABIX TeJl, TOUYEUHBIU
3JIeKTPAUECKUN 3apsifi TP pellieHrny (pU3nUecKrx 3aay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TIPoiiecchl) U OOBSICHATHL UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJIeKYJ/ISPHO-KMHETUYECKOW TeOpHUU CTPOEHUs BelllecTBa U
3JIeKTPOJIMHAMUKM:  DaBHOMEDHOE W  PaBHOYCKOPEHHOe  MPSAMOJIMHENMHOe



IBWKeHWe, CBOOOJHOe TajieHue TeJl, [ABW)KeHWe 110 OKPY)KHOCTH, WHepILus,
B3auMoielicTBue Ten, Auddysus, OPOyHOBCKOe [BU)KeHUEe, CTPOeHHe >XXKUAKOCTeM
Y TBEDP/IBIX TeJI, U3MeHeHre 00bEMa Tesl TIPU HarpeBaHWU (OX/IaXK€HUH ), TETITIOBOE
paBHOBecHe, UCrapeHUWe, KOHJleHCallysl, TijlaBjieHue, KpPUCTa/l/TM3aliys, KUuleHue,
BJIa&XKHOCTb BO3/yXa, MOBBIILIEHYE /1aB/IeHUs ra3a IIpy ero HarpeBaHuu B 3aKPbITOM
cocyZe, CBsi3b MeXJy IapaMeTpaMM COCTOSIHMSI Tra3a B  M30MpoLeccax,
3/IeKTpU3al[usi Tesl, B3auMO/IeCTBHE 3apsi/ioB;

OMUCHIBATb MeXaHWUeCKOoe [IBU)KeHUe, WCIO/b3ys (U3nMdeckre Be/TUUMHbI:
KOOp/lMHaTa, MNyTb, IlepeMellleHhe, CKOPOCTb, yCKOpDeHWe, Macca Teja, CHua,
VMITy/IbC TeJjla, KWHeTUYeCKasl SHeprusi, NoTeHlUHaabHas SHeprus, MexaHhuyecKas
paboTa, MexaHHWUecKasi MOIIIHOCTb, TPH OIMCAHWM I[IPAaBHU/IbHO TPaKTOBATh
bU3MUeCKUii CMBICTT HCIIO/Ib3YEeMbIX BEJWYWH, WX 0003HaueHWs U eVHMUIIbI,
HaxouTb ()OpPMYJbl, CBSI3bIBAIOIME JaHHYHO (PU3UUECKYI0 BEJIMUMHY C APYTUMU
BeJIMYMHAMUY;

OMUCHIBAaTb W3yUeHHbIe TerUIOBble CBOMCTBA TeJl W TeIJIOBble $IBJ/IeHUS,
UCIoNb3ys (hu3uueckre Be/IMUMHBI: JlaBleHWe Tras3a, TemIeparypa, CpejHsis
KUHeTUUecKasi SHeprusi XaoTUUeCKoro ABW)KEHUs MOJIeKYJ/I, CpeJHeKBapaTUUHast
CKOPOCTb MOJIEKYJ/l, KOJIMYECTBO TeIJIOTbI, BHYTpPEHHss SHeprusi, pabora rasa,
KO3(hUITMeHT T10/71e3HOT0 /IeMiCTBUS TeIJIOBOTO JIBUTaTessi; MPUA OMMUCAHUU
MPaBUILHO TPAKTOBaTh (DU3UUECKUM CMBICT HCIOMb3yeMbIX BeIUUUH, UX
o003HaueHHsT ¥ eJUHUIIBI, HAXOAWUTh (OPMYJIbI, CBSI3bIBAIOIME JJAHHYIO
(Y3UUeCKy0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OTMUCHIBATh U3yUeHHbIe 7IeKTPUUeCcKre CBOMCTBA BellleCTBa U 3/IeKTpUUecKye
siBjieHUsI (TIPOLIeCChI), MCMOJb3ys (DU3nyeckre BeIMUMHBI: 3/IeKTPUUECKUN 3apsi,
3JIeKTpAUEeCKOe T10Jie, HalpsDKEHHOCTh MOJIs, TIOTeHIMas, Pa3HOCTh TTOTEHIUAJIOB;
MpU ONWCAHUM TMPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCIO0JIb3yeMbIX
Be/IMUMH, X 0003HaueHWs W e[VHUIIbI;, YKa3biBaTb (DOPMYJbI, CBSI3bIBAIOII[HE
JaHHy0 (hH3UUeCcKyr0 BeJTMUUHY C APYTUMU BeJIMUMHAMU;

aHa/IM3MpOBaTh (PU3NUECKUe TPOLIECChl U SIBJIEHUS, UCMOJb3Yys (PU3nuecKue
3aKOHBI U TIPUHLUIIBL: 3aKOH BCeMUPHOro Tarotenus, I, II u III 3akoHsl HbrOTOHa,
3aKOH COXpaHeHUsI MeXaHWYeCKOW SHepruM, 3aKOH COXPaHeHWs HMITy/bCa,
TIPUHIUIT CYTIepIIO3ULIMA CUJI, TIDUHLIUI DPABHOIMPABUSi WHEPLUA/BHBIX CUCTEM
OTCuUéTa, MOJIEKY/SIDHO-KUHETUUECKYI0 TEeOPDUI0 CTPOEHHs BelleCTBa, TIa30Bble
3aKOHBI, CBSI3b CPeJJHe KMHETUUeCKOW SHePruy TeryioBOro JBW)KEHUS] MOJIEKYI C
abCo/MIOTHON TeMIlepaTypoH, TepBbiii 3aKOH TePMOJAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPUUECKOTr0 3apsifia, 3akoH KysioHa, mpud 3TOM pa3nuyaTth CJIOBECHYIO
(GOpMy/MPOBKY 3aKOHa, ero MaTeMaTHUeCKOe BbIpaKeHue W YC/I0BUs (TpaHULbI,
o6/1acTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHbI@ TIPUHI[UIIBI  ZIEMCTBUS ~ MalllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOMCTB; pa3inuaTh yC/IOBUSI UX 0e30rmacHOro MCIO/b30BaHUs B
TIOBCeTHEBHOM >KU3HM;

BBITIOJTHATh IKCTIEPUMEHTHI TI0 HWCCAeIOBaHUIO0 (DU3MUECKUX SIB/IEHUN U
TIPOL[ECCOB C MCTIOb30BaHUWEM TMPSIMBIX M KOCBEHHBIX H3MepeHHH, TPU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y Y4uyeOHOTrO 3KCIepUMeHTa,
coOMpaTh yCTAaHOBKY W3 IPeJIO’KEHHOT0 00O0pY/I0BaHMS, MPOBOJUTH OIBIT U
dbopMy/IIpOBaTh BLIBO/IBI;

OCYIIIeCTBJ/ISITh MPsIMble ¥ KOCBEHHbIe M3MepeHUs] PU3NUeCcKruX BeIMUrH, TIpU
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsI U HCII0/Ib30BaTh M3BECTHBIE
METO/TbI OIIeHKH TIOTPEeITHOCTeH N3MepeHHi;

WCC/IeoBaTh  3aBUCUMOCTH  MeXIy  (PU3MUeCKUMM  BeJUUMHAMU  C
WCTIO/Tb30BaHNEM TIPSIMBIX W3MepeHHH, TMPU 3TOM KOHCTPYUPOBaTh yCTAHOBKY,
¢dbuKCcMpoBaTh pe3y/bTaThl TMOJyUeHHOW 3aBUCUMOCTH (U3UUECKHUX BeJIMYMH B
BU/ie Tabmuil ¥ TpadrKOB, /le/laTh BBIBOZBI TI0 Pe3y/ibTaTaM MCC/IeI0BaHuS;

cobsrofaTh MpaBuia 0e30MacHOro Tpy/ja MpU MPOBeJeHUH UCC/eJOBaHUN B
paMKax yueOHOro »JKCIlepuMeHTa, yueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHWeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
o0opy/I0BaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUYeCcKoil Mo/iesblo,
WCTI0/TB3YS (hr3UuecKrie 3aKOHbBI U TIPUHLIMITBI, Ha OCHOBe aHa/IM3a YC/IOBUS 3a/lauu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNATh (hr3nuecKre BeUUMHBI U (HOPMYIIbI,
HeoOXoJuMble [T eé pellleHus, TTPOBOAUTh PACUéThl U OL€EHHWBATh PeaybHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (hU3UUeCKOU BeJINUNHBI;

pelllaTh KaueCTBeHHbIE 3a/]Jaul: BbICTPAUBATh JIOTUUECKH HETTPOTHBOPEUUBYHO
L[eMIOYKY pacCyX/leHH{ C Oropoil Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nUecKre IBIeHNUS;

WCTIO/Ib30BaTh  TIPU pellleHuM  yueOHBIX  3aJad  COBpeMeHHbIe
vHGOpPMaI[MOHHbIE TEXHOJIOTUU [/l TIOWCKA, CTPYKTYPUPOBaHUSI, UHTePIpeTaliu
Y TIpe/icTaB/ieHUs yueOHOM 1M Hay4HO-TIONY/ISIPHOM MH(OpMaILH, TTO/TyYeHHOU U3
Pa3IMYHBIX UICTOYHUKOB, KDUTHUECKH aHATM3HUPOBaTh TI0/TyuyaeMyro HH(OopMaruio;

TIPUBOJUTH TIPUMEPhI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHEe HayKW, OOBsSCHEHHe TIPOIIeCCOB OKPYJKaloIlero Mupa, B DPa3BUTHE
TeXHUKU U TeXHOJIOTUMA;

HCTI0/Tb30BaTh TEOPeTHUeCKHe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW >KU3HU
nyist obecrieueHus: 6e3omacHOCTH TIpU obpallieHny ¢ TIpubopaMu U TeXHUYeCKUMU
yCTPOMCTBAMU, [jIsi COXpaHeHUSs 3/J0pPOBbsI U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TOBe/IeHHs1 B OKpY»Katollleil cpejie;



paboTaTb B TpyIile C BBINIOJIHEHWEM pa3/UYHbIX COLIMAIBHBIX pOJiel,
TJIaHUPOBaTh paboTy TpyNMbl, paLMOHA/NLHO pacrpeenisiTb 00s13aHHOCTH U
TJIaHUPOBATh JeSITe/TbHOCTh B HECTAHAAPTHBIX CUTYAlLUSX, aZleKBaTHO OL|€HWBATh
BKJIaJl KaX/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOol TIPO0/IeMBbI.

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

JIeMOHCTPHPOBATh Ha TIpuMepax pojib U MeCTO (U3MKU B (hOPMHUPOBAHUU
COBPEMEHHOW HAyUYHOW KapTHHbI MHpPA, B PAa3BUTHUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JIFO/leM, 1[eJIOCTHOCTh UM eJUHCTBO
(dbu3rMyecKor KapTUHBI MUDa;

YUUTBIBaTh TpaHULIbl TPUMEHEHHs W3YUeHHbIX (PU3NUECKHUX MO/le/eu:
TOYEUHbI 3JIEKTPUYECKUM 3apsifi, Tyd CBeTa, TOUeUHbIM UCTOYHUK CBETa, si/lepHast
MOJieJib aTOMa, HYK/JIOHHas MOJie/ib aTOMHOTO sifipa MpPU pelleHud (rU3uuecKux
3a/ay;

pacrio3HaBath (hr3nUecKre siBjieHUs (IIPOLlecChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTpHUUecKasi TIPOBOJUMOCT,
TEeIJI0BOe, CBETOBOE, XMMHUUECKOe, MarHUTHOe JeWCTBUs TOKa, B3aUMO/elCTBUE
MarHuTOB, 5JIEKTPOMarHuTHasi WHAYKLUS, [JE€UCTBME MAarHWTHOTO IO/ Ha
TIPOBOIHUK C TOKOM W [IBIDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIE KOJie0aHUS |
BOJIHBbI, MPSIMOJIMHEMHOE pPaclpoCTpaHeHue CBeTa, OTpakeHWe, MpeioM/IeHue,
uHTepdepeHusi, audpakuus W MOJspu3alys CBeTa, [UCIEpPCUs  CBeTa,
dboToannekTpuueckuii 3pdekT (poto3aPdeKkT), cBeTOBOe /aBieHue, BOSHUKHOBEHHE
JIMHEeMUaToro CrekTpa aTomMa BOJOpPO/ia, €eCTeCTBeHHass W WCKYCCTBEeHHasi
PaZiM0aKTUBHOCTB;

OMUCHIBAaTb M3y4YeHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCKue, MarHUTHbIe,
ONTUYECKHe,  SJIEKTPUYECKYI0  MPOBOJAUMOCTb  pa3/iMuHbIX  Cpell) U
3/IeKTPOMarHUTHbIe siBjieHUs (TIPOLIeCChl), MCIOMb3ys (U3nUeckue BeTUUYUHBI:
3JIEKTPUYECKUM 3apsifi, CW/a TOKA, 3/IeKTPUUeCKOe HarlpsyKeHWe, 371eKTpUUYecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TOTEHIIMAsIOB, JIEKTPO/BUKYIas Cuia, paboTa ToKa,
VHAYKIUS MarHATHOTO TMofsi, cuiaa Awmrepa, cwia JlopeHL|a, WHAYKTUBHOCTb
KaTYILKH, SHeprusi 3JeKTPUYeCKOr0 W MAarHWTHOrO TMOJied, Mepuoi M 4YacToTa
KonebaHuii B KojiebaTebHOM KOHType, 3apsi W CHJa TOKa B TIpoljecce
rapMOHUUECKHUX 3JIeKTPOMarHUTHbIX KojebaHul, (OKycHOe paccTosiHhe |
ONTUYeCKasi CW/a JIMH3bl, MPUA OMNWCAHUU TIPAaBU/IBHO TPAKTOBaThb (PU3NUECKUU
CMBIC/T WCITO/Ib3yeMbIX BeJWUMH, WX O0003HAaUeHWS W eJUHUIIbI, YKa3bIBaTh
dbopMy/ibl, CBsA3bIBAalOI[ME JaHHYIO (U3WUECKyl0 BeJWUMHY C JAPYTUMHU
BeJIMYMHAMUY;

OMUCHIBATb H3YUYEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3YS
(du3rMyeckre BeTMUYMHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI U



yacToTa CBeTa, SHeprysi U UMITy/bC (DOTOHA, TIePUO/, Moypacraza, SHeprus CBsi3U
aTOMHBIX $i/Iep, TpPH OIUCAHWK T[PaBUJIbHO TPAKTOBaThb (U3NUYECKHUHA CMBbIC
HCTIO/Tb3YEMBIX BEJIMUMH, MX 0003HAUeHUSI W eJIWHUIIbI, yKa3bIBaTh (HOPMYIIbI,
CBsI3bIBAlOIME [laHHYI0 (U3UUECKYIH0) BeJMUMHY C JpPYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUYeCKOr BeTMUUHBI;

aHa/IM3MPOBaTh (PU3WUECKUEe TPOLIECChl U SIBJIEHUS, UCMOJIb3ys (PU3nUecKue
3aKOHbI Y TIPUHITUIILL: 3aKOH OMa, 3aKOHbI 110C/Ie/I0BaTe/IbHOTO Y Tlapaljie/lbHOro
Ccoe/lMHEeHUs TIPOBOJIHMKOB, 3aKOH [[oynsi—J/leHlla, 3aKOH 3/IeKTPOMarHUTHOU
WHAYKIWY, 3aKOH NPSIMOJIMHEHOT0 pacipoCTPaHeHUs! CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI Mpe/IOM/IeHUs CBeTa, ypaBHeHWe ODUHINTelHa s GoTto3ddekTa,
3aKOH COXPaHeHUs] SHepruu, 3aKOH COXpaHeHWs UMIY/IbCa, 3aKOH COXpaHeHUs
3JIEKTPUUECKOT0 3apsijia, 3aKOH COXpaHeHUsl MacCOBOT0O uucJja, MocTy/aTel bopa,
3aKOH Pa/IM0aKTUBHOIO Pacrazia, Mpy 3TOM pa3inyaTh CJI0BECHYIO (hOPMYJIHMPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U yC/I0BUs (TpaHMLbl, 00/1aCTH)
TIPUMEHUMOCTY;

orpeJie/ISiTh HallpaB/ieHWe BeKTopa WHAYKI[MKM MarHUTHOTO T0JIsi TIPOBOJHUKA
C TOKOM, Cuibl AMriepa U Ccysibl JIopeHL]a;

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

BBITIOJIHATb 9KCIIEPUMEHTHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCII0J/Ib30BaHWEM TIPSIMBIX M KOCBEHHBIX W3MEDeHWW: MpU 3TOM
dopmynvpoBaTth TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTrO SKCIepuMeHTa,
coOMpaTh yCTAaHOBKY U3 IPeJIO’KeHHOT0 00O0pY/I0BaHMS, MPOBOJUTH OIBIT U
dbopMyMpoBaTh BHIBO/IbI;

OCYLEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHUs (PU3NUYecKUX BeJIUUWH, NPy
3TOM BBIOMpAThb ONTUMAJbHBIA CMOCOO K3MepeHUsI U HCII0/Ib30BaTh M3BeCTHBIE
MeTO/Ibl OLIeHKH TIOTPeITHOCTel U3MepeHu;

WCCeloBaTh  3aBUCHMMOCTH  (DM3UUECKUX BeJMUMH C WUCI0/b30BaHUEM
MPSIMBIX U3MEpeHM: TMPU 3TOM KOHCTPYUPOBaThb YCTaHOBKY, (DUKCHUPOBATh
pe3yJibTaThl TMOJIyUeHHOM 3aBUCHMOCTU (PU3NUYeCKUX BeJWUYUH B BUZe Tabaui] u
rpauKoB, /iesiaTh BHIBO/IbI TI0 pe3yJ/ibTaTaM HMCC/e/l0BaHuS;

cobmoiaTh MpaBraa 0e30MacHOTO TPyZa IIPU MPOBeZieHUU MCC/IefloBaHUMN B
paMKax yueOHOro »3KCIlepUMeHTa, YyueOHO-MCC/efloBaTeTbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C WCI0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
obopyloBaHus;

pelllaTb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (DU3MUecKoil Moiesblo,
WCI0JIb3Ys (hr3nUecKre 3aKOHbI U MPUHLIUITBI, HA OCHOBE aHa/u3a yC/IOBUS 3a[auu
BbIOMpaTh (PU3NUECKYI0 MOJesib, BbIJeNTh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,



HeoOXoJuMble /i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TIO/TyUYeHHOI 0 3HaueHus (pH31u4eCcKol Be/IMUHHbI;

pelllaTh KaueCTBeHHbIe 3a/]JauM: BLICTPAUBATh JIOTHUECKH HEIIPOTUBOPEUHBYIO
L[e[I0YKY PacCy’>K[JeHWU C OMOpOM Ha H3yueHHble 3aKOHbI, 3aKOHOMEDHOCTH W
dbu3rueckue siB/IeHUS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHBIX  3ajau  COBpeMeHHbIe
vH(MOpMaI[MOHHbIe TeXHOJIOTUU JIJIsl TIOMCKA, CTPYKTYPUPOBaHUs, UHTepIIpeTaliuu
Y TIpe/iCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TT0/TyUeHHOW U3
Pa3UYHBIX UCTOYHUKOB, KDUTHUECKU aHA/TM3UPOBAaTh TI0yuyaeMyr UH(OpMaILuio;

OOBSICHSITH TIPUHLIAIIBI  JI@MCTBUSI MalllWH, TPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHS MX 0e3011aCHOr0 MCI0/Ib30BaHUs B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPYMePbI BK/IaJjla POCCUMCKUX U 3apy0e)KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHE Hayku, B 00bsCHeHHe TpOLIeCCOB OKDPY’Karolllero Mupa, B pa3BUTHE
TeXHUKH U TEXHOJIOTHA;

WCII0/Ib30BaTh TeOpeTUueckKue 3HaHWs M0 (PU3rKe B TMOBCEAHEBHOW >XU3HU
J71s1 obecrieueHus1 0€30MaCHOCTH TPY 0OpaIrieHruH ¢ MprubopaMu M TeXHUYECKUMHU
yCTPOMCTBAMU, [ijisi COXpaHeHUs 3/J0pPOBbsl U COOJIIO[ieHUsT HOPM 3KO0JIOTUYEeCKOTO
TOBe/leHHs1 B OKpY»Katollleid cpejie;

paboTatb B TpyIIle C BBIIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMMbl, palMOHA/JILHO pacrpeenissTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATe/TbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl K&K/IOTO M3 YUYaCTHUKOB I'PYIIIIBLI B PellleHre pacCMaTpUBaeMOl IIpo0/IeMBI.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KV/TIACC
KommuecTBo yacoB DJ/IeKTPOHHbBIE
HaumeHoBaHMe pa3je/sioB U TeM (mudpossbie)
Ne i/ Kourtposibhbie | IlpakTnuecku
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI e padoThI
pecypchl
Pazgen 1. PU3NKA 1 METO/AbI HAYUHOI'O ITO3HAHUSA
bubmoreka LJOK
1.1 ®usrKa U MeTO/Ibl HAYUHOT' O TTO3HAHUS 2 https://m. edsoo.rw/7f41bf72
Wtoro no pa3peny 2
Pa3zpen 2. MEXAHHUKA
bubnuoreka IIOK
21 Kuremariika > https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 Huramika 7 https://m.edso0.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszgeny 18
Pazgen 3. MOJIEKYJ/IAPHAS ®V3UKA U TEPMOJIUHAMUKA
31 OcCHOBBI MOJIEKYIIPHO-KUHETUYECKOU 9 1 bubmmoreka IIOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnmoreka IIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTtHble COCTOSIHUS BellleCTBa. 5 bubmmoreka IIOK

®a30BbIe rnepexobl

https://m.edsoo.ru/7f41bf72




Wtoro no paspeny

24

Paszpen 4. DJIEKTPOJJUHAMMUMKA

4.1 OIeKTpoCTaThKa 10 Bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
40 [ToCTOSIHHBIN 3/1eKTPUYECKUM TOK. TOKH B 12 Bubmioreka LIOK
’ Pas/IMUHBIX Cpesax https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

KosinuecTBo yacos O/IeKTPOHHBIE
HaumeHoBaHMe pa3jesioB U TeM (udpossbie)
Ne i/ KonTtposibablie | IIpakTnuyeckue
NPOrpamMMBsl Bcero oOpa3oBaTe/IbHBIE
padoTsI padoThI
pecypchl
Pazpen 1. JIEKTPOJJMUHAMUKA
11 MarauTHoe 11os1e. 71eKTpOMarHuTHast 1 1 3 Bubmioreka IIOK
' UHIYKLYS https://m.edsoo.ru/7f41c97c
Wroro no paspeny 11
Paspen 2. KOJIEBAHUWSA 11 BOJ/IHbBI
21 MexaHnueckyre U 3/IeKTPOMarHUTHbIe 9 1 Bbubmorteka IIOK
' Kosie0aHus https://m.edsoo.ru/7f41c97c
99 MexaHuyeckue U 3/1eKTpOMarHUTHEIe 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onrka 10 3 Bubmorexa IOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 24

Pa3gen 3. OCHOBBI CITIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcCHOBBI crieljuaabHOU TeOpUMn 4 1 bubmmoreka IIOK
OTHOCUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 4
Pazgen 4. KBAHTOBASA ®U3UKA
4.1 O/1eMeHThbl KBAHTOBOM ONTUKHU 6 Brb/morexa [IOK

https://m.edsoo.ru/7f41c97c




bubmmoreka IIOK

4.2 CrtpoeHue aToma 4
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 971p0 5 Bubnmorexa TIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPODPU3UKHN

bubmmoreka IIOK

5.1 OneMeHTbl aCTPOHOMMM U acTpPO(H3UKU 7 hitps://m.edsoo.n/7£41c97c
WToro no pasgeny 7
Pa3pen 6. OBOBIIAROIIEE ITIOBTOPEHUE

61 | OGoGuaonee novroperre ‘ psmetn tsicar
WTtoro no pasgeny 4
Pe3epBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IIOYPOYHOE IVIAHNPOBAHUE

10 KV/TIACC
KommuecTBo yacoB JJ/IeKTPOHHBbIEe
Ne nu¢poBbIe
Tema ypoka KontposbHbie | IIpakTuyeckue
n/n Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 ®du3uKa — Hayka o rnpupoje. HayuHnsle 1 bubmiorteka LJOK
MeTO/bl [TI03HaHUSA OKPYKarollero Mupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3vku B (OpMUPOBaHUU
2 COBpEMEHHOU i)a YHOU Kq; EI/IH]E MUpa, B 1 bubmotexa LIOK
P . y P UP ’ https://m.edsoo.ru/ff0c33e6
TPaKTUUeCKOU J1esITe/IbHOCTH JIFO/ler
MexaHuyeckoe BrwxeHre. OTHOCUTE/TbHOCTh
3 MexaHW4eCcKoro ABwkeHus1. [TepemelrieHue 1 Bubmiorexa [IOK
A - epeMey ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpeHHe
4 PaBHOMepHOe NpsIMOJIMHEeHOe JBHKeHHe 1 Bubmiorexa IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe NpsSIMOIMHEHoe 1 bubmoTeka LIOK
JBUKeHHe https://m.edsoo.ru/ff0c372e
6 CBobosiHOe TlajieHue. Y CKopeHue 1 bubmoreka LIOK
CcBOOO/THOTO TIa/IEHUST https://m.edsoo.ru/ff0c39cc
. KpuBonnHeliHoe gBrkeHue. [IBrkeHne 1 bubmoteka LIOK
MaTepuaabHOU TOUKHU M0 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHumn oTHOCUTENbHOCTH ['anmues.
8 WHepuyanbHble cUCTeMbl oTcueTa. [lepBbiii 1 bubmotexa IOK
P - Hep https://m.edsoo.ru/ff0c3be8
3aK0H HbroTOHa
9 Macca tena. Cuna. [IpyHUMNO Cynepno3vuLu 1 bubmiorteka LJOK

cun. Bropoii 3akoH HbtoToHa /17151

https://m.edsoo.ru/ff0c3be8




MaTepuaabHOU TOUKU

10 TpeTuii 3akoH HbrOTOHA /17151 MaTepuaIbHBIX bubnmoreka LIOK
TOYeK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCeMUPHOro Tarorenus. Cuia bubnuoreka LIOK
TsDKeCTH. ITepBas KocMUueckast CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmiorteka LJOK
12 Cwuna ynpyroctu. 3akoH I'yka. Bec tena
yrpy y https://m.edsoo.ru/ff0c3e18
Cuna tpenusi. KosgppuumeHnt tpenust. Cuia
13 con OTEIBHEHI/IH I (i(b BLII/I)KEHI/II/lI) Teja B bubmotexa LIOK
P pua https://m.edsoo.ru/ff0c3f76
JKAJKOCTH WU rase
[TocTymnaresibHOe U BpalllaTe/ibHOE JABUKEHUe
14 abcosoTHO TBEPAOro Tesia. MOMEHT CUJTbI. bubmoteka LIOK
[1neyo cumbl. Y c1oBUsI paBHOBeCHs TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tesna
VMryibCc MaTepUaibHOM TOUKH, CUCTEMBI
15 MaTepUasbHbIX TOUeK. IMIyibC cu/bl. 3aKOH bubmoreka IIOK
COXpaHeHus UMITy/bca. PeakTUBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKEHUe
PaboTa 1 MOIITHOCTb CHiIbl. KuHeThueckas
16 9HEprusi MaTepraabHON Touku. Teopema 00 Bubmuorexa [JOK
P P . P https://m.edsoo.ru/ff0c4502
M3MeHeHUH KUHeTUUeCKOW SHeprum
[ToreHumanbHas sHeprus. [loTeHManbHas
17 3Heprusi yrpyro ziedhopMrupOBaHHOM bubmoreka LIOK
Npy>XuHbl. IToTenuanbHas 3Heprus Tesa https://m.edsoo.ru/ff0c461a
BOJIM3M TTOBEPXHOCTU 3eMJTH
18 [ToTeHLMa/IbHBIE U HETIOTeHLIUa/IbHbIe CUJIbL. bubmoreka LIOK

CBs3b pa6OTbI HemnoTeHLKMa/IbHBIX CUJI C
M3MeHeHHeM MeXaHnueCKOM SHEPIruu

https://m.edsoo.ru/ff0c478c




CUCTEeMBI TeJl. 3aKOH COXpaHeHUs
MeXaHUUYeCKON SHepruu

JIabopatopHasi pabota «VccieqoBaHue CBSI3U
paboThI CUIBI C U3MEHEeHUeM MeXaHUUeCKOU

19
SHEepryu Tesa Ha MpyUMepe PaCTsHKeHUs!
PE3WHOBOI0O JKI'yTa»
KontponbHas pabora no Teme «KrHemaTuka.
20 HnHamuKa. 3aKOHbI COXPaHEHUS B Bubmorexa [JOK
' P https://m.edsoo.ru/ff0c4b74
MeXaHUKe»
OCHOBHBIe M0JIOKeHUs] MOJIEKYJISIPHO-
21 KUHeTHYeCcKou Teopru. bpoyHOBCKoe bubmotexa LIOK
piH. bpoy https://m.edsoo.ru/ff0c4dc2
nBwkenue. Iudbdy3us
Xapakrep ABWKeHUsI U B3aUMO/IeCTBUS
22 yacTul] BelljecTBa. Mozenu CTpoeHus ra3os,
JKUJKOCTEN Y TBEPJBIX Tesl
73 Macca mosnekyn. KonmuecTBo BelliecTsa.
[TocrosinHast ABorazpo
24 TerioBoe paBHOBecue. TemmiepaTypa u eé
usMepenue. [1lkana remrneparyp Llenbcus
75 NpeanbHbiii ra3 B MKT. OcHOBHOe bubnuoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbcomoTHasi TeMriepaTypa Kak Mepa cpeJHei
26 KUHEeTUYeCKOW SHePruu IBUKEHUSI MOJIEKY T bubmotexa IOK
prm A . Y https://m.edsoo.ru/ff0c511e
YpaBHenue MeHieneeBa-KianerpoHa
27 3akoH [lanbToHa. ['a30Bbie 3aKOHBI
JlabopaTopHasi pabota «VccnemoBaHue
28 3aBUCUMOCTH MeXK/y MapameTpaMu

COCTOAHMSA pA3PEXKEHHOI'0O Ir'a3a»




29 W3onporieccel B ueaabHOM rase u ux bubmoreka LIOK
rpaduueckoe rnpejcTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs1 S5Heprusi TepMOIMHAMHUYeCKOU

30 CUCTEMBI U CITIOCOOBI e€ N3MeHeHUsl. bubmmoreka LIOK
KomnuyecTBo TennoTel 1 pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHeprusi 0JHOATOMHOI'0 Hiea/IbHOTO ra3a

bubmoreka LIOK
31 B ervionepeza
HARL TETUIONIEpEAAtH https://m.edsoo.ru/ff0c5¢36
Y nenbHasi TEI/IOEMKOCTD Bell[eCTBa.
bubmoreka LIOK

32 KommyecTBo TerioTsl Ipu Teruionepeaauve.

. https://m.edsoo.ru/ff0c5c36
ApmabaTHbIi TIporiecc

33 [TepBbiii 3aKOH TEPMOIMHAMUKU U €T0 bubmioreka LJOK
TPUMEHeHHe K U30TpoLieccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTUMOCTB MPOLIECCOB B MPUPO/IE. bubnuoreka IIOK
BTopoii 3aK0H TepMOJUHaMUKU https://m.edsoo.ru/ff0c6230

35 [Mpunuun gevicteus 1 KI1/1 TeryioBoit bubmoreka IIOK
MallWHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapxo u ero KII/I

37 OKosiornyeckrie mpobIeMbl TETIO3HEPTeTUKH

38 O6ob6matomuii ypok «MoJieKyasipHast bubmioreka LJOK
(usurka. OCHOBbBI TEPMOJUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTtponbHast paboTa 1o Teme

39 «MonekynsipHas ¢przrka. OCHOBbI Bubmiorexa [JOK

YIp ' https://m.edsoo.ru/ff0c6a50
TepPMOJUHAMUKI»
40 [Tapoobpa3oBaHue 1 KOHAEHCALHS. bubmoteka LIOK

I/ICHBPEHI/IE n KUIIeHue

https://m.edsoo.ru/ff0c63b6




AGcomoTHAsE 1 OTHOCUTE/IbHAS BJIAYKHOCTh

bubmoreka LIOK

41
Bo3/yxa. HacelileHHbIM niap https://m.edsoo.ru/ff0c64d8
TBéppoe Teno. Kpucranimueckue u
4 amop@Hsble Tena. AHU30TPONUSL CBOMCTB bubmoteka LIOK
KpUCTaIoB. JKUKue KpUCTauibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIe MaTepUasbl
43 I1naBmeHune v KpucTa/u3anus. Y geabHast bubmioreka LJOK
TeruioTa TiaBnenus. Cybmumariust https://m.edsoo.ru/ff0c6708
bubmoreka LJOK
44 YpaBHeHMe TeryioBoro banaHca
DABHEHUE TErIoBor fian https://m.edsoo.ru/ff0c6820
45 OnekTpu3aLys Te. DJIeKTPUUeCKUil 3aps. bubmiorteka LJOK
[Ba Buia 3/1IeKTPUUECKHX 3apsiioB https://m.edsoo.ru/ffOc6bcc
[IpoBOAHUKY, AUD/IEKTPUKU U
46 1'1(511 HAOBO HI/'?KI/I 3&1KEH COXpaHeHusl bubmotexa LIOK
YTPOBOA ) P https://m.edsoo.ru/ff0c6bec
3/1eKTPUYEeCKOro 3apszia
47 BsaumopeiictBue 3apsioB. 3akoH KyJsioHa. bubmoreka IIOK
ToueuHbll 3/1eKTPUYECKUN 3apsi https://m.edsoo.ru/ff0c6ce4
HarnpsokéHHOCTB 5/1eKTPAYeCKOro MoJisl.
48 [IpyHLMI CynIepro3rLIUM 3J1IeKTPUYECKUX Bubmorexa OK
P UI—I YHEp N .. P https://m.edsoo.ru/ff0c6df2
rosiei. JIMHUM HaNpsHKEHHOCTU
49 PaboTa crm 3/1eKTPOCTaTUUeCKOro TIOJIS. bubmoteka LIOK
[ToreHrman. Pa3HOCTb NOTEHLIMA/IOB https://m.edsoo.ru/ff0c6£00
[IpoBOJHUKM U IU3/IEKTPUKU B
50 9n[;KT '?)CTaTI/IIIe'I([ZKOM no[J)Ie bubmorexa OK
P ] https://m.edsoo.ru/ff0c7018
wvsnekTpuyeckast IPOHULIAEMOCTb
bubmioreka LJOK
51 OJIeKTPOEMKOCTh. KoHZeHcaTo
JICKTPOEMKOCTR rAeHcaTop https://m.edsoo.ru/ff0c7126
52 DJIEKTPOEMKOCTB TVIOCKOT'0 KOHZAEHCaTopa. bubmoteka LIOK




OHeprusi 3aps’KeHHOT0 KOHZIeHCaTopa

https://m.edsoo.ru/ff0c72c0

53

JlaboparopHast pabota "V3mepeHue
3/1eKTPOEMKOCTH KOHleHcaTopa"

54

[TpuHLMN JeiCTBUS U TIPUMeHeHHe
KOH/IEHCAaTOPOB, KOTTUPOBA/ILHOTO arapara,
CTPYWHOTO TIPUHTEPA. DIeKTPOCTaThYecKast
3aIura. 3a3emsieHue 1eKTPorpruOopoB

55

ONeKTpUYeCcKri TOK, yCJIOBUS €r0
cyijectBoBaHUs. [TocTosiHHBINM TOK. Cuna
Toka. Harnipsbkenue. CorpoTuB/ieHue. 3aKOH
Owma /i1 yuyacTka Lemnu

56

I[TocniepoBartenbHOE, MapaeabHoe,
CMeIIIaHHOe COeJMHEHKEe TIPOBO/IHUKOB.
JlaboparopHasi pabota «3yueHue
CMEIIaHHOTO COeJJMHEHUSI Pe3HCTOPOB»

bubmoreka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTh 37IeKTPUYECKOT0 TOKa.
3akoH [IxoyJis-JleHa

bubmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Owma /17151 TOJTHOM (3aMKHYTOM)

5/IeKTprYecKoii 1jeru. KopoTkoe 3amMbIKaHue.

JlabopatopHasi pabota «3mepenue D/IC
HCTOYHHWKA TOKA U €r0 BHYTPEHHEro
COTIPOTHB/IEHUSI»

bubmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAasi MPOBOJUMOCTb TBEPAbBIX
MeTaJl/IOB. 3aBUCUMOCTb COMTPOTHUBJIEHUS
MeTaJIJIOB OT TeMIiepaTyphl.
CBepXxmnpoBOAUMOCTb

60

OnekTpuuyeckuii TOK B Bakyyme. CBOICTBa
3/IEKTPOHHBIX TTyYKOB




[TonyrpoBOfHUKY, UX COOCTBEHHAs U

61 rpyUMecHast MPoOBOAUMOCTb. CBOMCTBA p—N- 1 Bubmorexa IOK
P poBoA ) P https://m.edsoo.ru/ff0c84ae
nepexozia. IToynpoBOfHUKOBBIE PUOOPEI
ONIeKTPUYECKH TOK B paCcTBOpax U
62 pacIuiaBax 3/IeKTPOJIUTOB. 1 bubmoteka LIOK
OJIEKTPOJIUTUYeCKas JUCCOLaLvs. https://m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
OneKTpUUYecKUi TOK B rasax.
. . bubmoreka LJOK
63 CaMocTosiTe/IbHbIW U HeCaMOCTOSITe/IbHbIN 1
https://m.edsoo.ru/ff0c84ae
paspsg. Mouaus. [1nasma
OnekTpuueckue MpUOOPHI U YCTPOMCTBA U UX
64 I aKqueCKOE I IfmeHEHHe };'[ EBI/IHa 1 bubmotexa IOK
P P P https://m.edsoo.ru/ff0c86fc
TeXHUKH 6e30macHOCTH
. bubmiorteka LJOK
65 O06o01aroIMi YPOK «D/IeKTPOAUHAMUKA» 1 https://m.edsoo.r/Ff0c88be
KonTponbHast paboTa 1o Teme
66 «DnektpocTatvka. [TocTosTHHBIN 1 bubnuoreka LIOK
371eKTpuueckuii ToK. TOKM B pa3/IMUHbIX https://m.edsoo.ru/ff0c8a8a
cpegax»
67 Pe3sepBHbIil ypok. KoHTposibHast paboTa 1o 1 bubnuoreka IIOK
TeMme "DNeKTpogrHaMUKa" https://m.edsoo.ru/ff0c8c56
68 Pe3epBHbIN ypok. O600IaIOIHI YPOK T10 1 bubmoreka IIOK
TemaMm 10 Knacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68




11 KJIACC

Ko/mmuecTBo yacoB JJIeKTPOHHbIEe
Ne nu¢poBbIie
Tema ypoka KoHTpo/ibHBI IIpakTHUecKue
n/n Bcero o0Opa3oBaTe/bHbIE
e padoThI padoThbI
pecypchl

MarsuTHoOe 11071e IPOBOJJHUKA C TOKOM.

1 OnbIT JpcTesa. B3aumopelictre 1 Bubmiorexa OK

peTena. A https://m.edsoo.ru/ff0c98fe

MPOBO/IHUKOB C TOKOM
[TocTosiHHBIE MarHUTBI U UX

9 B3aMMo/ielicTBHe. MarHuTtHoe nose. Bekrop 1 Bubmoreka IIOK
MarHUTHOW UHAYKLMU. JIMHUA MarHUTHOM https://m.edsoo.ru/ff0c9778
VHJYKLY

3 JlabopaTopHasi pabota «/3yueHue 1 1 bubmmoreka IIOK
MAarHUTHOTO T10JI KaTYLIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBYie MarHUTHOTO T10J1 Ha MPOBOJHUK C

4 tokoM. Cuia Amriepa. JTaboparopHasi paboTa 1 1 bubmmoreka LIOK
«MccnenoBanve eHCTBYS MMOCTOSTHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy C TOKOM»
[evicTBYe MarHUTHOTO TI0JIA Ha

5 BUX F0CS 3apspKeHHYro yactuly. Cusa 1 Bubmiorexa OK
ABKYIRY P Y - https://m.edsoo.ru/ff0c9df4
Jlopenija. Pabora cunbl JIopeHiia
OJiIeKTpOMarHuTHas UHAyKuus. [Totok

6 BeKTOpa MarHMTHOW uHAyKunu. 3/1C 1
WHJYKUWW. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuuu dapazes

7 JlaboparopHas pabota «lccienoBaHue 1 1 bubmioTeka LIOK

SABJ/1e€HUA 3H€KTDOM&1FHI/ITHOI\/JI WHOYKIWN»

https://m.edsoo.ru/ff0cal50




NHAyKTUBHOCTB. fIB/IeHUe CaMOMHAYKLMU.
O C caMOMHAYKLMU. DHEPrusi MarHUTHOTO

bubmoreka LIOK

8 T10J151 KaTyLIKU C TOKOM. DJIeKTPOMarHuTHOe https://m.edsoo.ru/ff0ca600
rosie
TexHuYecKre yCTPOMCTBA U UX IPUMEHeHHe:
9 MOCTOSTHHbIE MArHUTHI, 3/IEKTPOMarHUTHI,
37IeKTPO/iBUraTe/ b, YCKOPUTEIU
3/1IeMeHTapHbIX YaCTHLl, UHAYKLMOHHAs [1eYb
10 O6o6miaronuil ypok «MarHuTHOe ToJie. bubmmoreka LIOK
OJIeKTPOMarHuTHas UHAYKLS» https://m.edsoo.ru/ffOcab82
1 KonTponbHas paboTa 1o Teme «MarHuTHoe bubmmoreka IIOK
rosie. 3/IeKTPOMarHUTHast UHAYKLHS» https://m.edsoo.ru/ff0cad58
CB00o/iHbIE MeXaHUUeCKre KoebaHusl.
12 ["apMoHUuecKre KoiebaHus. Y paBHEHHE bubmmoreka IIOK
rapMOHMUECKUX KosiebaHui. [TpeBpaiijeHure https://m.edsoo.ru/ff0caf06
SHepruu
JlabopaTopHast pabota «VcciemoBaHue
13 3aBUCUMOCTH TIepUO0/ia MasTbIX KosiebaHui
rpy3a Ha HATU OT J/IMHbI HUTA U MacChl
rpy3a»
KosnebaTtenbHeiii KOHTYp. CBOOOHBIE
3/IeKTPOMarHUTHbIE Kojie0aHus B WziealbHOM
14 KosiebaTesTbHOM KOHTYype. AHAJIOTHsI MEeX/Y Bubmmorexa TTOK
https://m.edsoo.ru/ff0cb820
MeXaHUYeCKUMU U 37IeKTPOMarHUTHbIMU
KonebaHusAMU
®opmysia ToMcoHa. 3aKOH COXpaHeHUs
15 SHEpryu B W/lea/lbHOM KoJsiebaTeTbHOM Brbmorexa LIOK

KOHType

https://m.edsoo.ru/ff0cb9c4




I[NpescTaByieHre 0 3aTyXarOIUX KOeOaHHUsIX.
BeIHYyK/IeHHbIe MeXaHU4YeCKre KoebaHusl.

bubmoreka LIOK

16 Pe3onaHc. BeiHyX/ieHHbIe https://m.edsoo.ru/ff0cbb86
3/IeKTPOMarHUTHBIE KOIe0aHus
ITepemenHbIM TOK. CHHYCOWA/IBHBIN
17 repeMeHHbIN TOK. MOIIHOCTh IepeMeHHOr0 bubmmoreka LIOK
TOKa. AMIUIMTYAHOE U [IeHCTBYIOLee https://m.edsoo.ru/ff0cbd34
3HaueHWe CUJ/Ibl TOKA U HallPSDKeHUs
18 Tpancdopmarop. [Ipor3Bo/cTBO, Nepeaya U
rotpeb/ieHre 37IeKTPUYeCKO SIHePrun
Y CTpPOWCTBO M PaKTUUeCKOe NIpUMeHeHre
19 3/IeKTPUYeCKOro 3BOHKA, FeHeparopa Bubmmoreka LIOK
. https://m.edsoo.ru/ff0cc324
IlepeMeHHOr 0 TOKa, IMHUU 3/1eKTporepesayd
OKOoruueckrie pucku npy Npou3BO/CTBE
20 3/1eKTpo3Hepruu. KyibTypa UcIo/ibs30BaHus
3J1eKTPO3HEPryU B [TOBCEJHEBHOW JXKU3HU
MexaHruecKue BOJIHBI, YC/TOBUS
71 pacnipoctpaHenust. [Tepuog. CkopocTb Bubmioreka LIOK
pacrnpocTpaHeHus U [JIHA BOJIHBI. https://m.edsoo.ru/ffO0cca54
[ToniepeyHble U MPOJOJIbHBIE BOTHbI
3ByK. CKOpOCTb 3ByKa. ['DOMKOCTB 3BYyKa. Bbubmioreka IIOK
22 BricoTa ToHa. Tem6p 3ByKa https://m.edsoo.ru/ff0cccOc
73 O/IeKTPOMAarHUTHbIE BOJTHBI, UX CBOMCTBA U Bubmorteka IIOK
ckopocTs. IlIKana 3/1eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpyHLIATIBI paZiMOCBSA3U U TeJleBU/IeHUS.
Passutue cpencts cBsizu. Paguosnokatys
25 KontposbHas pabora «KosebaHust 1 BOTHbBI» Bubmorexa [IOK

https://m.edsoo.ru/ff0cc6f8




[psiMmonuHeHOe pacrpocTpaHeHue CBeTa B

26 OIHOPOJHOM cpefie. TOUeUHbIN UCTOYHUK Bubmiorexa OK
AAHOPOA pene. https://m.edsoo.ru/ff0cd350
cBeta. Jlyu cBeta
OTtpakeHue cBeTa. 3aKOHbI OTpaXKeHUs
. bubmioreka LIOK
27 cBeta. [ToctpoeHue n300paXkeHui B TVIOCKOM
https://m.edsoo.ru/ff0cd4e0
3epKase
IIpennomnenue ceta. [Io1HOe BHyTpeHHee
28 oTpaxkeHue. [IpefienbHbIN YroJ1 MOTHOTO Bubmiorexa OK
P - HPeA y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTpa’kKeHHsl
29 JlaboparopHast paboTa «V3mepeHue bubmmoreka IIOK
TI0KasaTeJis [peioMJIeHUsI CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIun3sl. [TocTpoeHue W300pa’keHuit B IMH3e.
30 dopMyia TOHKOW JTMH3bI. YBenuuyeHue Bubmiorexa OK
My ' https://m.edsoo.ru/ffOcdd1e
JIUH3BI
31 JlabopaTopHas pabota «VcciemoBaHue
CBOMCTB M300pa)KeHMIA B JIMH3aX»
Hucnepcust cBeta. C/I0XKHBINA cOCTaB 6e10ro
32 cBeTa. LIget. JTaboparopHas paboTa
«HabsroieHre yucnepcuy CBeTa»
33 WuTepdepenius ceeta. Audpakiiys cBeta. bubnmoreka LIOK
OudpakioHHas peléTka https://m.edsoo.ru/ff0ced22
34 [Torepe4yHOCTb CBETOBBLIX BOJIH. Bubmorteka IIOK
ITonspu3saiys ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtryeckue IPUOOPHI U yCTPONCTBA U
ycCJioBUsI UX 6e301acHOT0 MpUMeHeHust
I'paHuLibl IPUMEHMMOCTH K/1aCCUYeCKOU
N Bubmioreka LIOK
36 MexaHUKHU. [TocTynarsl crieliaabHONM TeOPUU

OTHOCHUTE/IbBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCUTENBHOCTD OJHOBPEMEHHOCTH.

bubmoreka LIOK

37
3ame/ijileHVe BpeMeHHU U COKpallleHue [I/INHBI https://m.edsoo.ru/ffOcfa42
OHeprusi ¥ UMMYJbC PeISITUBUCTCKON
38 yacTtuLpl. CBsA3b MacChl C SHePruen u Bubmorexa OK
Hb P https://m.edsoo.ru/ff0cfc68
HMITyJ/IbCOM. DHeprusi MoKosi
39 KonTponbHast pabota «Ontrka. OCHOBBI bubmioTeka LIOK
Criel[MabHOM TeOpHUH OTHOCUTETbHOCTH» https://m.edsoo.ru/ff0cf6£0
40 ®otoHsl. PopmyJia [1naHka. OHeprus u bubmmoreka IIOK
HMITy/IbC (POTOHA https://m.edsoo.ru/ffOcfe16
41 OTKpbITHE U UCCefoBaHue GoTodddeKTa. bubmmoreka IIOK
OmnbiTel A. I'. CToseToBa https://m.edsoo.ru/ffOcffc4
3aKkoHbI (poTO3(PheKTa. YpaBHeHUe
42 BﬁHMTegHa JICIS;CbCl)OTOB(bClIJ)EKTa «KpacHas Bubmorexa LIOK
A - AP https://m.edsoo.ru/ff0d015e
rpanutia» Gortosddekra
43 Hasnenue ceeta. OmeiTel I1. H. Jlebenesa. Bbubmoteka IIOK
XUMHUeCKoe /IelCTBYe CBeTa https://m.edsoo.ru/ff0d04a6
TexHUuecKre yCTPOWCTBA U MPaKTUUYECKOe
44 ripuMeHeHue: (PoTo3/1eMeHT, (POTOAATUNK,
coJiHeYHast OaTapest, CBeTOJUO/
45 Perrenvie 3a1au 1o TeMe «3JIeMeHThI Bubmoreka LIOK
KBaHTOBOW OTTHUKU» https://m.edsoo.ru/ff0d0302
Mopgens aToma TomMcoHa. OnBITHI
46 Pesepdopga no paccesiHUIO O-UacTy Bubmaorexa OK
PPOPA P t https://m.edsoo.ru/ff0d091a
[TnaHetapHas Mozie/ib aTOMa
bubmoreka IIOK
47 ITocrynatel bopa
y P https://m.edsoo.ru/ff0d0afa
48 W3nyuyenue u nornoijeHre (OTOHOB MpHU bubmmoreka IIOK

riepexozie aTomMa C OJHOTO YPOBHsI SHEPTUH

https://m.edsoo.ru/ff0dOafa




Ha Aipyrou. Buzipl criekTpoB

BonHoBble cBolicTBa yacTull. BosHel fje
bpoiins. Koprycky/1spHO-BOTHOBOU

bubmioTeka 1IOK

49 AyanusM. CrIOHTaHHOEe U BbIHY)KeHHOe https://m.edsoo.ru/ff0d0Oca8
H3/1yyeHue
OTKpbITHE paJ0aKTUBHOCTU. OTBITHI

50 Pe3epdopja no omnpeiesieHH0 COCTaBa Bubmmorexa TOK

https://m.edsoo.ru/ff0d0fd2
PaZIMOAKTUBHOI'O U3/TyYeHUsI
CaoiicTtBa anba-, beta-, raMMa-u3myudeHusl.

51 BnusiHue pafrioaKTUBHOCTH Ha >KUBbIE
OpraHu3Msbl
OTKpbITHE POTOHA U HEUTPOHA. VI30TOIEI.

59 Anbda-pacnaji. neKTPOHHbIN U bubmmoreka IIOK
TIO3UTPOHHBIN OeTa-pacraj. ["'amma- https://m.edsoo.ru/ff0d1162
y3Jjly4yeHue
OHeprus CBsI3U HYKJIOHOB B sifipe. fInepHble

53 peakiuu. SIxepHsIii peakTop. I1po6seMsl, Bubmioreka IIOK
TePCIIeKTUBLI, IKOJIOTHUUEeCKUe aCrleKThbl https://m.edsoo.ru/ff0d1356
11lePHOM SHEPreTHKU
J/ieMeHTapHble yacTulbl. OTKpbITHE
Mo3UTpOHA. MeTo/bl HabmoeHNs 1

54 perucTpaLyy 3/1eMeHTapHbIX YaCTHULI. Bbubmioreka IIOK
Kpyrbiii cton «®yHgaMeHTaIbHbIe https://m.edsoo.ru/ff0d0e38
B3auMo/ielicTBus. EfMHCTBO du3nyeckoit
KapTUHbI MHpa»

Buy 3Bé3aHoro Heba. Co3Be3aus, ipKue

55 3BE3/bl, [JIaHeThl, UX BUJUMOe [IBUKEHHe.

CostHeyHaq cucreMa




56

Counije. ConHeUHast akTUBHOCTh. MICTOUHMK
sHepruu CoJiHLIa U 3BE3]

57

3BEé371bl, UX OCHOBHbIE XapaKTepPUCTUKH.
3BEé3/1bI IJIaBHOU 10C/Ie,0BaTe/IbHOCTH.
BayTtpeHnHee cTtpoeHue 38é31. CoBpeMeHHbIe
TIpe/iCTaB/IeHNs] O IPOMCXOXK/EHUU U
sBosmroriur CoJTHIIA U 3BE3]]

58

Mneunsiii [TyTs — Hamia ["anakTuka.
ITonoxenune u aBr>xenre CoJHIIA B
I'anakTtuke. ['anakTuky. YEpHBIE ALIPHI B
A[pax rajJjakTHK

59

Bcenennasi. Pa3beranue ranaktuk. Teopust
Bonbioro B3peiBa. PeukTOBOE U3J/TyueHue.
MertaranakTika

60

HepeiuieHHbie ipo6ieMbl aCTPOHOMUU

61

KoHTposbHast paboTta «D/1eMeHTbI
aCTPOHOMMU U acTPOU3UKK»

62

O6o6miatomuil ypok. Ponb dhusvku u
aCTPOHOMHH B 3KOHOMHUYECKOM,
TeXHOJIOTUUeCKOH, COI[MaTbHOM U 3TUUeCKOH
cdepax fedaTebHOCTH YesloBeKa

63

O6o6maromuii ypok. Pomb 1 Mecto ¢rsuku
1 aCTPOHOMHUHU B COBPEMEHHOM HayUHOU
KapThHe MHpa

64

O6o6miaronuiil ypok. Ponb dusnyeckoit
Teopuu B OPMUPOBAHUH TIpe/ICTaBIeHHM O
(bu3nuecKoi KapTUHe MUpa

65

O6o061maroluii ypok. Mecto hu3nueckoi




KapTHHBI MUPA B 00IIIeM PsITy COBPEMEHHBIX
eCTeCTBeHHO-HayUHbIX MPeJCTaBIeHUN O

npypo/ie

Pe3epBHbIi ypok. MaruurHoe mose.

06 O/IeKTPOMarHUTHasi UHAYKLUS 1
67 Pe3epBHbIii }:pOK. OnTrka. OCHOBBI 1
CrieLMajTbHOM TeOPUU OTHOCHUTETbHOCTH
68 Pe3epHblii ypok. KBaHTOBasi pusvka. 1 bubmmoreka IIOK
O/1eMeHThbI aCTPOHOMMM U aCcTPOhH3UKHU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» dusuka, 10 knacc/ Msikues I'.41., byxoBues b.b., Corckuit H.H. nozx
penakiueii [TapdentbeBoii H.A., AKiioHepHOoe o011ecTBO «V31aTenbCTBO
«IIpocseliieHue»

» ®u3uka, 11 knacc/ KacesinoB B.A., O0111ecTBO ¢ orpaHUYeHHOM
OTBETCTBeHHOCTBIO «/IPODAx»; AKinOoHEpHOe 0011jecTBO «VI31aTeNbCTBO

«ITpocserjeHue»

METOJUYECKUE MATEPUAJIBI 11 YUUTEJISA

1) Cbophuk 3azau no ¢u3nkel0-11 knaccel. ba3obiii ypoBeHs / [TapdeHTheBa
H. A.

2) B.A. KacesinoB. @u3suka. 11 kmacc. Metoanueckoe rocodue. Yriy0/ieHHbINA
ypPOBEeHb

3) ®wusuka. 10 knacc. Terpazpb 11 1TabOpaTopHBIX paboT. ba3oBbIii 1

yryiyb6/ieHHbIN ypoBeHb / KacbsiHOB B. A, KopoBuH B. A. / 2023

MU POPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPChBI CETU
MHTEPHET

https://m.edsoo.ru/bubnuoreka LIOK

https://lesson.edu.ru/03/07

https://resh.edu.ru/subject/28/



http://physics03.narod.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
https://uchebnik.mos.ru/catalogue
https://www.yaklass.ru

http://www.tulaschool.ru/
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