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IIOACHUTEJIBHASA 3AIIMCKA

[Mporpamma 1o ¢usrke 06a30BOr0 ypOBHS Ha YpOBHE Cpe/iHero o01Lero
obpa3oBaHus pa3paboTaHa Ha OCHOBe TTO/IOKEHWH W TpeboBaHMI K pe3y/ibTaTaM
OCBOEHUSI OCHOBHOW 0Opa30BaTe/ibHOW TpOorpaMMbl, TipejcTaBieHHbIX B @I'OC
COO, a Takxke c yuétoM (egepanbHOI paboueli rporpaMmbl BOCIUTAHUS U
KOHIIETIIUK TIperiofiaBaHus ydyeOHOro rpeaMera «®Pusnka» B 00Opa3oBaTebHBIX
OpraHu3alysx Poccuiickon depepauyy, peaTr3yroLInX OCHOBHBIE
oOpa3oBare/ibHble TTPOrPaMMBbI.

CopepxaHuve TmporpaMMmbl M0 ¢U3MKe HarpaBieHO Ha (QOpMHUpPOBaHUe
eCTeCTBeHHO-Hay4YHOW KapTWHbI Mupa oOyuwaromumxcsi 10-11 KmaccoB mipu
oOyueHuH ux ¢pusrke Ha 0a30BOM ypOBHe Ha OCHOBe CHUCTEMHO-/IeTeTbHOCTHOTO
noaxoza. Ilporpamma mno ¢wu3mke cootBercTByeT TpeboBanusM ®PI'OC COO k
MJIaHUPYeMbIM JIMUHOCTHBIM, TpeAMEeTHbIM M MeTalpeJMeTHbIM pe3y/bTaTaM
oOyueHHsi, a TaK)Ke YUMTHIBaeT He0OXOJUMOCTb peanu3al[ii MeXKIpeaMeTHbBIX
cBsized (U3MKM C eCcTeCTBeHHO-HAyUHbIMM yueOHbIMUA TipeaMeTamMu. B Heit
OTIpe/ie/ISIIOTCS. OCHOBHBIE L/ M3yuyeHUsl (PU3MKK Ha YPOBHe CpeJiHero o0iiero
oOpa3oBaHusl, MJIaHUPYeMble pe3y/bTaThl 0CBOEHUSI Kypca (M3UKH: JTMUHOCTHBIE,
MeTarnpeJMeTHbIe, pefiMeTHbIe (Ha 6a30BOM YpOBHe).

[Tporpamma mo ¢pu3uKe BKIHOUAET:

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

TOM YHMCJIe TIpeJMeTHbIe Pe3y/IbTaThl 10 roJjamM o0yueHus;

e copepxaHue yueOHOro rpeaMeTa «PusnKka» 10 rogaMm oOyueHusl.

dusmka Kak Hayka O HaubOosee 0OOIMX 3aKOHaX TIPUPO/bI, BBICTyTasi B
KauecTBe yyeOHOro rpeiMeTa B ILIKOJe, BHOCUT CYyIlleCTBEHHBIN BK/IaJ B CUCTEMY
3HaHUM 00 oKpy»KatoiieM mupe. [1IKo/bHBIN KypcC (GHU3MKU — CCTeMO0Opa3yoLuii
JJIsT eCTeCTBeHHO-HayUHBIX yueOHBIX TIpeJMeTOB, TIOCKOIBKY (U3ndecKre 3aKOHbI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, HW3yYaeMbIX XHMUeH, OWosorve,
¢busmueckord reorpadueldd U acTpoHOMUeM. Vcrionb3oBaHME U AKTHBHOE
npuMeHeHre  (U3MUECKUX 3HAHWUM  OMpejie/isieT XapakTep U pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJIy4yeHUs HOBbIX MaTepua/ioB C 3a/laHHbIMU CBOWCTBAaMMU W [IPYTHX.
N3yueHne (puU3NKKM BHOCUT OCHOBHOM BK/IaJ B (DOpMHpOBaHWE eCTeCTBEHHO-
HayYyHOW KapTWHBI MHpa O0O0yuaroluxcs, B (OPMHUPOBaHHE YMEHHUH TMPUMEHSThH
HayYHBIA METO/] TI03HAHMUSI TTPH BBITIOIHEHUY UMM YUeOHBIX UCC/Ie[JOBaHU.

B ocHOBy Kypca Gu3MKU /i1 ypOBHS cpeAHero o0ijero oOpa3oBaHus
TOJIOKEH psJ HAeM, KOTOpble MOXKHO pacCMaTpuBaTh KaK TIPUHIUIIBI  €ro
MOCTPOEHHUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SB/SIETCS JIOTUUECKH
3aBepIIEHHBIM, OH CO/IEP>KUT MaTepuas 13 BCeX pas3fiesioB (PU3WKHU, BKIHOUAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (PH3UKHU.

Hoes 2eHepanuzayuu. B cooTBeTCTBUMM C Hell MaTepuan Kypca (U3UKU
00belMHEH BOKPYT (HU3WUYECKUX Teopuil. Beayium B Kypce SIBSeTCS
(dbopMHUpOBaHWe TpeCTaBIeHUN O CTPYKTYPHBIX YDOBHSIX MaTepuH, BelleCTBe U
rnoJie.

Hoes eymanumapuszayuu. Eé peanuszanusi npejronaraeT WCIOJb30BaHUe
T'YMaHUTApHOTO TOTeHLMana (U3M4YecKOr HayKu, OCMBIC/IEHWe CBSI3U Pa3BUTUS
¢usvkn ¢ pa3BuTheM OOIIecTBa, a TakkKe C MHPOBO33peHUYEeCKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUeCKUMHU TTPOOIeMaMHU.

Hoes npuknaovol  HanpaeneHHocmu. Kypc ¢u3ukyd — mipejriosiaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TeXHUYECKHUX M TeXHOJIOTMUeCKUX MPUI0KeHUU
V3YUYEHHBIX TEOPUH 1 3aKOHOB.

Hoes s5Kono2uzayuu peanusyercsi TOCPEJCTBOM BBeJIeHUSI 3/IEMEHTOB
COJiep)KaHus, TIOCBSIIIEHHBIX 9KOJIOTHYECKHUM TIpo0sieMaM COBpPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEeXHWKW U TEXHOJIOTHM, a TakKe 00CYyKIeHUs
npo6sieM paLOHaILHOTO MPHUPO/OTI0Ib30BaHUS U SKOJIOTUUeCKOM 6e30macHOCTH.

Crep)XHeBbIMM 3j/IeMeHTaMHM Kypca (U3MKKM Ha YpOBHe cpefiHero obiiero
oOpa3oBaHus SABASIOTCS (u3nueckue Teopur (HopMUpOBaHHWe TIpeCTaB/IeEHUN O
CTPYKType MOCTPOeHUs] (PU3NUeCKOW TeOpHH, PO (PyH/IaMeHTa/lbHbIX 3aKOHOB U
MPDUHLMIIOB B  COBPEMEHHBIX TMpeJACTAaBJAEHUsIX O TPUpPOAe, TpaHULax
TIPUMEHUMOCTH TEeOpHUH, [Jid OIMCaHUs eCTeCTBEeHHO-HayUHbIX SBJAEHUN U
TIPOLIECCOB).

CuCcTeMHO-ZesITe/IbHOCTHBIN MOX0/] B Kypce (DPM3UKU peayn3yeTcs Mpexze
BCEro 3a CYET OpraHu3alyy SKCIIepUMeHTa/TbHOU JesaTeTbHOCTH 00yYaroIuxcs.
Ins  6Ga3oBoro ypoBHS Kypca GHU3MKA — 3TO HCIOb30BaHUE CHUCTEMBI
(bpoHTaNbHBIX KpPaTKOBPEMEHHBIX 3KCIIepUMEHTOB U J1labOpaToOpHbIX paboT,
KOTOphIe B Tiporpamme 1o ¢usvke oO0beguHeHbl B OO CMHUCOK YUeHUUeCKUX
TPaKTUUYeCKUX paboT. BhifiesieHre B yKa3aHHOM IlepedHe J/1ab0paTOpHBIX paboT,
TIPOBOJIUMBIX  /IJiA  KOHTPOJSI U  OLIeHKH, OCYIIeCTB/IsSeTCS  yuyaCTHUKaMH
oOpa3oBaTe/IbHOTO TIpOI[ecCa HCXOJs1 U3 O0COOEeHHOCTel IIJIAaHUPOBAaHUS M
ocHaileHUss KabuHeta ¢usuku. [Ipu 3ToM obecrieuriBaeTcss  OBJ/aJjeHUe
00yuarolMMHUCsT YMeHUSIMU TIPOBOJIUTh KOCBEHHbIe W3MepeHUs], WCC/ie0BaHUs
3aBUCMMOCTeN (U3UUeCKMX BeJWUYMH W TIOCTAHOBKY OMBITOB I10 IIPOBEpKe
TIpe/I/IO>KeHHbIX THUTIOTe3.

Bonbilloe BHUMaHWe y[e/sieTCsl pelleHUI0 DPAacUYeTHbIX M KauyeCTBEHHBIX
3agau. [Ipy 5TOM A/ pacuéTHBIX 3a/lauy MPUOPUTETOM SIBJISIFOTCS 3a/laud C SIBHO
3a/laHHOM (hU3MUEeCKOM MO/ie/bIo, TT03BOJISIOIIE IPUMEHSITh U3yUeHHbIe 3aKOHBI U



3aKOHOMEPHOCTU KaK W3 OJHOTO pasfiesia Kypca, TaK U UHTerpUPYs 3HaHUS U3
pa3HbBIX pa3/e/ioB. /{1 KaueCTBEHHBIX 3a7jau TTPUOPUTETOM SIBJIIIOTCS 3a/laHUs Ha
00BsICHEHWe TIPOTeKaHWsl (U3NUYeCKUX SIBJIEHMM W TIPOLIECCOB B OKPY’Karolljeu
Ku3HU, TpeOyrome BbIOOpa (uU3NMUecKod MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBuuM ¢ TpeboBanusmMu D®I'OC COO K MaTepuasbHO-
TeXHUUECKOMY obecrieueHHt0 ydeOHOro Tipoilecca 0a30BbIi ypOBeHb Kypca
GbH3MKKM Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/KeH U3yUuaThCs B YC/IOBUSIX
npeMeTHOr0 KabuHeTa (U3MKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KaOuHeTa
TpeIMETOB eCTeCTBEHHO-HAay4YHOro I[uKjaa. B kKabuHeTe (GU3MKU [IO/KHO OBITH
HeoOxoauMoe JlabopatopHoe o6opyzZoBaHMe [Jisi BBITOJIHEHHS YKa3aHHBIX B
nporpaMme 110 pu3MKe yUeHHUYeCKHX TMPaKTHUeCKUX paboT U 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

HdemoHcTpaliioHHOe 060pyZioBaHue (OpMUpDyeTCs B COOTBETCTBUU C
TIPUHIIATIOM MWHHMMAQ/IbHOM  [IOCTAaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePeUnC/IeHHbIX B TIporpamMme T10 (GH3MKe KIIUeBBIX JAeMOHCTpALyid  [jis
WCC/IeJOBAaHUSI ~ M3yYaeMbIX SsIBJIEHHW W TPOLIECCOB, OMIMUPUYECKUX U
dbyH1aMeHTa/IbHbIX 3aKOHOB, UX TeXHUUYECKUX NTPUMeHeHUH.

JlaboparopHoe o6opyzsoBaHue [Isi yUe€HHYEeCKMX IpaKTHYeCcKHuX pabor
dbopMupyeTcsi B BH/le TeMaTHUeCKMX KOMITJIEKTOB M 00ecrieurBaeTcss B pacuére
OJJHOTO KOMIUJIeKTa Ha [JByX oOyuaroiuxcs. TemaTuueckde KOMILIEKTEI
nabopaTopHOTO 000py/I0BaHUS JO/DKHBI OBITH TMOCTPOEHbI Ha KOMIIJIEKCHOM
HCTI0/Tb30BaHWH aHAJIOTOBBIX U IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
M3MEpUTEe/IbHBIX CHCTeM B BH/Ie LU(PPOBLIX 1a00paTOPHI.

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

e (QopmupOBaHMEe HHTepeca W CTpeMJieHUsi O00ydYaroIUXcsi K HayuHOMY
W3yUYeHUI0 TIPUPOJbI, Pa3BUTHE WX WHTE/UIEKTYalbHBIX M TBOPUECKHX
CII0COOHOCTel;

e pa3BUTHE MPeJCTaB/IeHHI 0 HAYUHOM MeTo/le TI03HaHUs ¥ (hOPMUPOBaHUe
WCCJIe[J0BaTe/TbCKOTO OTHOILIEHHST K OKPY KarOIUM SIBJIEHUSIM;

e (opmupoBaHHe HAyYHOIO MHMPOBO33DEHMS KakK pe3y/bTaTra H3y4deHUs
OCHOB CTPOeHUs MaTepuH U yHAaMeHTaTbHBIX 3aKOHOB (PU3UKUY;

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

e (QopmupoBaHue TMpeCTaB/leHUH O Poau (PU3UKUA I Pa3BUTHST APYTUX
eCTeCTBeHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

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

ripoljecce u3yueHust Kypca GU3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKA 00  oOmUX  Qu3NUECKUX
3aKOHOMEpPHOCTSIX, 3aKOHax, TeopusIX, BK/TFOUast MeXaHUKY,
MOJIEKY/IIPHYIO  (PU3WKY, 37€KTPO/IMHAaMUKY, KBaHTOBYIO (U3UKY U
3JIeMeHTbI aCTPO(MU3UKY;

e (¢dopMUpOBaHHWE YMEHWM TPUMEHATb TeopeTUuUecKue 3HaHusl s
00BbsicHeHUs] (U3MUECKUX SIBJeHUW B TIpUpPOJe W [JIsi TIPUHSATHUS
TIPaKTUYECKUX pellleHWi B TMOBCe/[HeBHOM YKU3HU;

e O0CBOeHHe CrMocOOOB pellleHUs] pPa3/IMYHbIX 3a/lad C SIBHO 3a/laHHOMU
¢dbur3nueckoi MoOZeNbl0, 3a/au, MOApa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHve (pu3nUecKor MOZe/iu, aieKBaTHOW YC/IOBHUSIM 33/jauy;

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

e OBJIaJleHVMEe METO/laMHd CaMOCTOSITeJIbHOTO TJIAHWPOBaHUSI U TPOBEJEHUs
(bur3MUecKuX 3KCIepUMEHTOB, aHaju3a W UHTepIripeTaliuu WUHGOpMaliu,
orpezesieHUs JOCTOBEPHOCTH TT0JIyYeHHOT0 pe3y/ibTaTa;

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

Ha usyuenme ¢wusuku (06a30Bbiii ypoBeHb) Ha ypOBHe CpeJHero oo0Iero
obpa3zoBanHust otBoAuTCs 136 "wacos: B 10 kmacce — 68 yacoB (2 yaca B HeJie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZies0).

[MpennaraeMblii B miporpamMme 1o (Qu3MKe TiepeueHb J1labOpaTOpPHBIX U
MPaKTHUECKUX pabOT sB/ISAETCS PEeKOMEHZOBAHHBIM, YUWTe/lb JejlaeT BbIOOD
TIpOBeJieHUsT J1abopaTOPHBIX pPAabOT U OMBITOB C YUETOM WHUBUAYaTbHBIX
0CcOOeHHOCTel 00yJaroIInXCsl.



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 YW TeOpuM B MpPOLlecCe TI03HAHWSA TPUPOJBL.
OKCIepUMeHT B (PU3KKe.

MopenvpoBanue (pU3MUYeCKUX SIBJIeHWM U mpoleccoB. HayuHble ruUmoressl.
dusrueckre 3aKOHbI U Teopuu. ['paHULIbI TPUMEHUMOCTU (DU3MUYECKHX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Posib 1 mMecTo Qu3MKu B (POPMUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/IbHOCTH JIFOJIeN.

LlemoHcmpayuu

AnHanoroBble U 1[MGpPOBbIe U3MepUTebHbIe TPUOOPHI, KOMITbIOTEPHBIE
JATYUKU.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

Mexanuueckoe aBwkeHre. OTHOCUTETBHOCTh MEXaHWUYeCKOTO [BHKEHUS.
Cucrtema otcuéra. Tpaekropus.

[TepemellleHne, CKOpPOCTb (CpefiHsIA CKOPOCTb, MIHOBEHHAasi CKOPOCThb) U
YCKOpeHHEe MaTepualbHOM TOUKM, MX MPOEKIMM Ha OCU CUCTEMbI KOOpJMWHAT.
CroxkeHue riepeMelleHU U CJI0JKeHe CKOPOCTEN.

PaBHOMepHOe M paBHOYCKOpEHHOe TIpsSIMOIMHeliHOoe [BKeHHe. ['paduku
3aBUCUMOCTU KOOpP/IMHAT, CKOPOCTH, YCKOpeHus, TIyTU U I[epeMelleHust
MaTepraJbHOW TOUKU OT BPEMEHH.

CBo0OosiHOe TIazieHne. Y cCKopeHre CBOOOTHOTO TIaZieHusl.

KpuBonvHeniHoe  gBwkeHue. [IBwkKeHWe  MaTephaJibHOM TOYKU MO
OKPY>KHOCTHU C TIOCTOSTHHOM T10 MOJYJIF0 CKOPOCTBIO. ¥YTJ/IOBasi CKOPOCTbh, TUHEWHast
ckopocTb. [Teprog 1 yactoTa obpairjeHus. [leHTpocTpeMUTebHOE YCKOPEHHeE.

TexHUueckMe YCTPOWCTBA W TIpakKTUUeCKOe TIpUMeHeHWe: CIIUJOMeTp,
JIBW)KEHUE CHapsi/IOB, LIeTIHbIe U peMEHHbIe MepejauM.

LemoHcmpayuu

Mopgenb cucTeMbl OTCUéTa, WITOCTPALUS KMHEMaTUYeCKUX XapaKTepUCTUK
JIBVDKEHUS.

[Tpeobpa3oBaHue ABMKEHHUI C UCTIO/Ib30BAaHHUEM TIPOCTBIX MEXaHHU3MOB.

[TameHue Tes1 B BO3JyXe U B pa3pe>keHHOM TIPOCTPAHCTRe.



HabsrofieHne fABWKeHUs1 Tesa, OpOIIEHHOTO TIOJ, YI7IOM K TOPWU30HTY U
TOPU30HTAJTLHO.

Vi3mepeHue yCKOpeHHsi CBOOOZHOTO MajieHusl.

HarmpaB/ieHrie CKOPOCTHU TIPH JIBMKEHUH T10 OKPY>KHOCTH.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3yyeHre HEpaBHOMEDHOTO [IBWKEHUS C 1ie/Ibl0 OTlpeie/ieHusi MTHOBEeHHOM
CKOPOCTH.

ViccnemoBaHrie COOTHOIIIEHUSI MEXAY MyTSMH, MPOWJEHHBIMU TeoM 3a
rocsiefioBaTe/lbHble paBHbIe TIPOMEXYTKHM BpeMeHM Tpd PaBHOYCKOPEHHOM
JBIPKEHUM C HauaJlbHOM CKOPOCThIO, paBHOU HY/JIIO.

Vi3yuyeHue ABM>KEHUS IIapyKa B BI3KOH >KUJKOCTH.

V3yuyeHue ABM>KeHUs Tesa, OpOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. Junamuka

[MpyHumn  otHocuTenbHOCTHM  ['amunes.  IlepBbid  3akoH  HbrloTOHa.
NuepuuanbHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. IlpuHiun cynepno3uuuu cui. Bropor 3akoH HeroToHa
JJIs1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1719 MaTepraibHbIX TOUEK.

3aKOH BceMUpPHOro TArotenusi. Cuna TsokecTtd. IlepBasg KocMuyeckas
CKOPOCTb.

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

Tpenue. Bupl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cusia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbKEeHUsI U cuja TpeHus Mokosi. KoadduiyieHT TpeHus.
Cwuiia conpoTUB/IeHUs TIPU ABWKEHUU TeJla B JKUAKOCTU W/ rase.

[TocTymnaTe/ibHOe U BpalliaTesbHOe ABMKeHHe abCOMOTHO TBEPAOTO TeJia.

MomeHT CWibl OTHOCUTE/NIbHO OCHA BpalleHus. llmedyo cumbl. YcmoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHUuyeckre yCTPOUCTBA U TIPAKTUUECKOe TpPHUMeHeHWe: MOAILIUITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LemoHcmpayuu

AByieHne vHepLUN.

CpaBHeHHe MacC B3aUMO/IeUCTBYHOIIUX Tel.

Bropoi 3akoH HeroTOHa.

N3mepenue cui.

CroxxeHue cuil.

3aBUCUMOCTb CUJIbI YTIPYTOCTU OT ZiehOpMaLivu.

HesecomocTs. Bec Tejia ripy yCKOpeHHOM MOAbEME U MaJleHUH.

CpaBHeHue CUJI TPeHUS TTOKOsI, KaUeHUsI U CKOJIb)KeHUs.

YcnoBust paBHOBecuHst TBEPAOro Tena. Buiibl paBHOBeCHsI.



YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue aBm>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.

WccnepnoBaHve 3aBUCUMOCTH CHUJI YTIPYTOCTH, BO3HUKAIOIIUX B TIPY>KUHE U
pe3uHOBOM 00pasiie, oT uX Aedopmariuu.

ViccnenoBanve yC/IOBHMM paBHOBeCHS TBEDJOTO Tesa, HWMEIOIIero O0cCh
BpallleHusl.

Tema 3. 3aKOHbI COXpAHEHUSs1 8 MeXaHUKe

NmMnysnbc MarepyuasbHOW TOYKM (Tesa), CUCTeMbl MaTepUalbHBIX TOYEK.
MniynbC cUAbl ¥ U3MEHEHWe WMITyJbCa Tefa. 3aKOH COXPaHeHWs HMITYJ/IbCa.
PeakTrBHOe /IB>KEHUeE.

Pabora cuibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi 3Heprusi MaTepuanbHOW TOUKWA. Teopema 00 W3MeHeHUH
KWHETHUYeCKOW SHepruu.

[ToTeHuManbHast SHeprusl. [ToTeHuManbHast SHEeprust yIpyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[Ma/lbHas ~ SHEPrusi Tela  BOMM3U
TIOBEPXHOCTU 3eMJIN.

[ToTeHuuanbHble W HeMNOTeHIMa/ibHble  cuabl.  CBsi3b  pabOThHI
HEeMOTeHLIUA/JIbHBIX CU C U3MEHEHHWeM MeXaHWUeCKOW SHeprud CUCTEeMbI Tesl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Ynpyrue u Heyripyrve CTOJIKHOBEHMUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPY>KUHHBIN NIUCTOJIET, IB)KEHUE PaKeT.

LlemoHcmpayuu

3aKOH COXpaHeHHWsI UMITy/IbCa.

PeakTuBHOe IBUKEHUe.

[Tepexo/ TIOTeHI[MabHON YHEPTHM B KHHETUUECKYIO M 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHre abCOMIOTHO HEYMPYroro yZapa C MOMOIIBI0 ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

ViccnemoBanue CBsi3W pabOTHI CUMBI C U3MEHEHHEM MeXaHWUeCKOW SHepruu
Tesla Ha TIpuMepe PacTsHKeHUs Pe3UHOBOIO JKIyTa.

Paspen 3. Moneky/isipHas (pu3nKa 4 TepMOMHAMHKA

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

OcCHOBHBIE TI0/IO)KE€HUSI MOJIEKY/ISIPHO-KUHETUUYEeCKON TeOpHUH U UX OIbITHOE
obocHoBanue. bpoyHoBckoe gaBwkenue. [duddysusa. Xapakrep ABWKEHUS WU
B3aMMOJEMCTBUSI 4YacTUL] BelecTBa. Mojenu CTPOeHMs] Tras30B, >XUAKOCTEH U



TBEP/IBIX Te/T U 00bsSICHEeHHe CBOMCTB BellleCTBa Ha OCHOBe 3TUX MoZesieii. Macca u
pa3Mepbl mosiekysi. KomnyectBo BeijectBa. [loctosgHHas ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa u eé usmepenue. lllkana temreparyp
Henbcus.

Mogens wupeanbHOoro rasa. (OCHOBHOe ypaBHeHUE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefiHeM KWHETUUeCKOW SHepPruu TervioBOr0 [JBWKeHWs1 uvacTul] rasa. Illkamna
Temriepatyp KenbBrHa. ['a30Bble 3aKOHBI. Y paBHeHUe MeHeneeBa—KnamnerpoHa.
3akoH [lanbToHa. M30mporjeccel B M/eajbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelljecTBa. ['paduueckoe mnpe/cTaB/ieHre H30MPOLIECCOB: M30TepMa, HW30X0pa,
n3o0apa.

TexHUuyeckre yCTPOMCTBA UM MPAKTAUYECKOe TPUMEHeHue: TepMOMEeTD,
6apomeTp.

LemoHcmpayuu

OnbITh, [AOKa3blBaloOI[Me [UCKPETHOE CTPOeHWe BelllecTBa, (ororpaduu
MOJIEKY/T OPraHUYeCKUX COeJMHEHUM.

OnbIThI TI0 JU(PY3UU XKUAKOCTEN U ra3oB.

Moienb OpPOYHOBCKOTO JBUKEHMUSI.

Mogens onbita LlITepHa.

OnbITHI, JIOKa3bIBarolue CyLeCTBOBaHUe Me)XMOJIEKYJ/ISIPHOTO
B3aUMO/ZEHNCTBUSI.

Mopenb, WTIOCTPUPYHOLLIas IPUPOY JaBJIeHUs ra3a Ha CTEHKU COCYZa.

OnbIThl, WUIIOCTPUPYIOLLIME ypaBHEHHWe COCTOSIHUSI WJlea/lbHOTO rasa,
W30IIPOLIeCCHI.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

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

NccnenoBanue 3aBUCMMOCTU MeXXy IapaMeTpaMu COCTOSIHUSL Pa3pesKeHHOI 0
rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepMoarHaMuuecKasi cucteMa. BHYTpeHHsISI SHeprusi TepMoJuHaMHUeCKOn
CUCTeMbI U Cr1oco0bI eé M3MeHeHuUs. KonuecTBo TerioTel U paboTta. BHyTpeHHsIs
SHeprusi  OJHOATOMHOTO  WJea/ibHOTO  rasa. Bujbl  Terionepeauu:
TeryIOTIPOBO/IHOCTb, KOHBEKIUS, U3/TyUeHre. Y iefbHasl TerI0éMKOCTh BelljeCcTBa.
KosiryecTBO TeTUIOTHI MPU Terjionepeaye.

[TonssTue 06 ajuabatHoM mporiecce. IlepBbIii 3aKOH TepMOJUHAMMKHU.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHaMUKW K u3ompolieccaMm. ['paduueckas
WHTepIipeTalys paboThl rasa.



BTopoii 3akoH TepMogrHaMUKA. HeoOpaTUMOCTH MPO1iecCOB B TIPUPO/IE.

TersioBble  MallMHBL.  [IpUHUWNBI ~ [A€MCTBUS  TeIJIOBbIX  MallWH.
[TpeoOpa3oBaHysl 3HEPTMM B TeIJIOBLIX MalMHaX. Ko3dduimeHT Tmose3Horo
JelicTBusl TeruioBoi MaimMHbl. [lukn KapHo u ero Ko3d@uijieHT M0Jie3HOTO
JercTBUsl. DKOJIOTHYeCcKre Mpob/ieMbl TeTI09HepreTUKH.

TexHUueckue yCTPOWCTBA W TIPAaKTUYECKOe TpHUMEHeHWe: [IBUraTellb
BHYTPEHHETO CropaHusi, ObITOBO XOMOAM/ILHUK, KOHAWIIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHyTpeHHeW 3HepruM Tejia TPUA COBepIlIeHWH pPabOThI: BbLIET
npobKy 13 OyTBIIKK MO [eHCTBHMEM CXKAaToro BO3/yXa, HarpeBaHue 3¢upa B
JIATYHHOU TPYyOKe TyTéM TpeHus (BUZe0eMOHCTPALINS).

V3meHeHne BHyTpeHHeW 3HepPruM (TemMriepaTypbl) Teja Mpu Tersionepeaauve.

OneIT 10 afuWabaTHOMY pacIIMpeHuI0 Bo3Ayxa (OMBIT C BO3YILIHBIM
OTHUBOM).

Moienv 1iapoBoii TypOWHBI, ABUTaTe/Isi BHYTPEHHEr0 CropaHusi, peakKTUBHOT'O
JIBUTaTeJIsl.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

W3mepeHue yaielbHOW TEMJIOEMKOCTH.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoebte nepexoobl

[Tapoobpa3oBaHue ¥ KoHAeHcalusi. VcriapeHue u kurneHue. AGCOMOTHas U
OTHOCHTE/bHAs1 BJI&XKHOCTb BO3AyXa. HacelllleHHbIM Tap. YjenabHas TervioTa
rapoobpa3oBaHus. 3aBUCUMOCTb TeMIIEPATyPhbl KUTIEHHS OT /1aBJ/IeHUS.

TBéppmoe Teno. Kpucranivueckve U amopdHbie Tesia. AHHU30TPOIUS CBOWCTB
Kpucta/ioB. JKugkue kKpuctasibl. CoBpemeHHble Marepuanbl. [lnaBneHve u
KpUCTa/u3alus. Y jeibHas TelioTa riaBaeHus. CybnuManysi.

YpaBHeHUe TeryioBoro HanaHca.

TexHUuyecKre yCTPOMCTBA M MpPAKTUYECKOe TIPUMEHEeHWe: TUTPDOMETD U
TICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUM TOTyUYeHUs] COBPEMEHHbBIX MaTepuasoB, B
TOM YMCJIe HaHOMaTepuaaoB, U HAHOTEXHOJIOTUM.

LemoHcmpayuu

CBOMCTBA HACBII[EHHBIX MApOB.

KuneHnue npy noHWKeHHOM [laBJIeHUM.

Crioco6b1 M3MepeHUst BIa)KHOCTH.

HabsroieHre HarpeBaHUs U TI/IaB/IeHNsT KPUCTA/I/TAUYECKOTO BellecTBa.

[eMoHCTpaLys KpUCTaIoB.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM BIaXKHOCTH BO3/yXa.



Pa3pen 4. JnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OJileKTpu3allds Tesl. OJIeKTpUuYeCKWd 3apsi. [IBa BuAA 3/IeKTPUUYECKUX
3apsaaoB. [IpOBOJHMKY, AWIMEKTPUKU M TIOMYNPOBOAHUKH. 3aKOH COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

BsaumogelictBue 3apsifioB. 3akoH KynoHa. ToueuHbld 3/1eKTPUYECKUAN 3apsi/.
OnekTtpuueckoe Tione. HarnpsskéHHOCTH — 371eKTpUYecKoro Tosis.  [IpuHuwmn
CyNeprHo3vLIUA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpsyKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  snekTpoctathueckoro  moms.  [lotenumwman.  PasHocThb
noTeHUUanoB. [IpOBOAHVMKM W [U3JIEKTPUKU B 3JIEKTPOCTAaTUUYECKOM TIOJIe.
visnekTprueckasi IPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TJIOCKOT0 KOHZEeHCaTopa.
DHeprus 3apspKeHHOT0 KOHZIeHcaTopa.

TexHUuyeckre YCTPOMCTBA W MNPAKTAUYECKOe TMpPUMEHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3JeKTpOCTaThuecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IeHCaTop, KOMUPOBa/IbHBIN armnapar, CTPyHHbIN TIPUHTEP.

LemoHcmpayuu

Y CTpOWCTBO M TIPUHLIMII JeWCTBUS 3/IeEKTPOMeTpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX TeJl.

DJ1eKTprUUeCcKoe 110Jie 3apsKeHHBIX TeJl.

[TpoBOAHMKHM B 3/1EKTPOCTAaTUUYECKOM I10JI€.

DeKTpocTaThuecKas 3aliura.

[V3neKTprKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

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

OHeprus 3apspKeHHOT0 KOHZIeHcaTopa.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

Tema 2. ITocmosiHHbIll 31eKmpuueckull mok. ToKu é pa3auuHbIx cpedax

ONeKTPUUEeCKUHA TOK. YC/OBUS CYLeCTBOBAHUS 3/I€KTPUUYECKOr0 TOKa.
Nctounvku Toka. Cuia Toka. [IoCTOSIHHBINM TOK.

Hanpsokenue. 3akoH OMa /11 yyaCTKa Lielu.

DJIeKTpUUYeCcKoe COMNpPOTUBJIEHUE. Y[eJbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnepgoBaTenbHOE, Mapasie/bHOe, CMELIaHHOe COeJUHEHUe POBOJHUKOB.

Pabotra asekTpuueckoro Toka. 3akoH [Dxoyns—J/leHia. MoIHOCTb
5JIEKTPUYECKOTr0 TOKaA.



ONeKTPOJBWXKYILlasi CWja U BHYTPEHHee COMPOTUB/IEHME MCTOUHMKA TOKaA.
3akoH OMa /151 TTIOTHOU (3aMKHYTOW) 3/1eKTprueckoi 1ier. KopoTkoe 3aMbIKaHue.

ONeKTpOHHasi  TPOBOJUMOCTb  TBEPABIX  MeTa//IOB.  3aBUCUMOCTb
COTIPOTUB/IEHUST METa/I/IOB OT TeMriepaTypbl. CBepXIPOBOAUMOCTb.

DneKTpuyecKuii ToK B BakyyMe. CBOWCTBA 3/IEKTPOHHBIX MTyUKOB.

[TonyripoBOJHUKH. CobcTBeHHass ¥ TIpUMecHasi  TIPOBOAMMOCTh
TI0JTyIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/ia. I1o1yTpoBOHUKOBBIE TIPUOOPHI.

OneKTpuuyecKMii TOK B  pacTBOpaX W  pacilaBaX  3JIeKTPOJUTOB.
OJIEKTPOJIUTUUECKAs JUCCOLUALIUS. DJIeKTPOJIU3.

OneKkTpuueckuid TOK B raszax. CamoCTOSITeNbHBIM W HeCcaMOCTOSITeTbHBIN
pa3psaa. MosHus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TpPAaKTHUYeCKoe TIpUMeHeHue: aMIiepMeTp,
BOJIbLTMETP, peocTaT, WCTOUHHWKU TOKa, 3JeKTpoHarpeBaresibHbie TPUOODHI,
3/IeKTPOOCBETUTE/IbHbIE TIPUOOPBI, TEPMOMETP COTNPOTUB/IEHUS], BaKyyMHBIN 1O/,
TePMUCTOPBI U (POTOPE3UCTOPHI, TTOTYTIPOBOIHUKOBBIN U0/, Ta/IbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HalPSDKEHUSI.

3aBUCUMOCTb COMNPOTHUBJIEHUSI LWIUHAPUYECKHUX TPOBOJHUKOB OT JJIUHBI,
TIJIONA/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMelllaHHOE COe/IMHeHre TIPOBO/JHUKOB.

[IpsiMmoe wu3MepeHUe 5/IeKTPOABWXKYILel cuibl. KOpOTKoe 3aMbiKaHHe
raJlbBAHMYECKOTr0 3/IeMeHTa Y OLleHKa BHYTPEHHEro COMPOTUBIIEHMUS.

3aBUCUMOCTb COTTPOTHB/IEHUSI METAJIJIOB OT TeMIIePaTyphl.

[TpoBOIUMOCTH 3/IEKTPOIUTOB.

VckpoBoii pa3psizi ¥ IPOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOAUMOCTD AUO/aA.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHure cMeIIaHHOTO COeJUHeHNsI Pe3UCTOPOB.

W3mepeHue 5/1eKTPOABWKYILLEH CUbI UCTOUHMKA TOKa W €ro BHYTPEHHEero
COMPOTUB/IEHUSI.

HabromeHue 31ekTposii3a.

MexnpeagMeTHbIe CBSI3H

N3yuenune Kypca ¢usvku 6a3oBoro ypoBHs B 10 Kjacce OCyIIeCTBISIETCS C
YUYETOM COJZlepKaTe/IbHbIX MEXIPeJIMETHbIX CBSI3€M C KypcaMHd MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimMusi, CBSi3aHHbIE C W3y4yeHUWEM METO/I0B HayuHOTO
TO3HaHMS: sIBJIeHWe, Hay4uHbId (hakT, TUIoTe3a, ¢r3uyeckas Be/JMUMHA, 3aKOH,
Teopus, HabMoieHre, SKCTIEPUMEeHT, MO/ZIe/TMPOBaHUe, MO/IeNTb, U3MepeHHe.



Mamemamuka: pellieHHe CHUCTeMbl ypaBHeHUH, JuWHelHas GYyHKIUS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (YHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUT'OHOMETPHUUYECKOE TOXK/IeCTBO,
BEKTODbI ¥ UX TIPOEKI[UH Ha OCH KOOP/MHAT, C/I0’KeHHEe BEKTOPOB.

Buonozus: MexaHudeckoe [BIWKeHHe B >KUBOU Tpupoge, auddys3us, ocMoc,
TeruI000MeH >XMBBIX OpPraHWU3MOB (BU/bI TETUIOTepe/iaul, TETVIOBOe PAaBHOBECHeE),
3/IEKTPUUECKUE SIBJIEHHUS B )KUBOU TIPUPO/IE.

Xumusi: IUCKpeTHOe CTPOeHUe BellecTBa, CTPOeHHE aTOMOB U MOJIEKYJI, MOJIb
BeIlleCTBa, MOJISIpHAsi Macca, TEeTUIOBble CBOWMCTBA TBEPIBIX TeJl, >KUIKOCTEH U
ra3oB, 3/eKTpUYeCKWe CBOWCTBA META/I/IOB, 3/eKTPOJUTHUECKAs [JUCCOI[HALIUS,
raJibBaHUKa.

I'eoepacgpus: BnaXXHOCTH BO3/[yXa, BeTPhI, 6apoMeTp, TEpPMOMETD.

TexHonozusi: Tipeobpa3oBaHue [BWKEHUH C MCIOIb30BaHMEM MeXaHU3MOB,
yUéT TpeHUsI B TeXHUKe, TO/IIUITHAKN, HCIO/h30BaHWe 3aKOHAa COXpaHeHUs
UMITy/Ibca B TexXHHWKe (pakeTa, BOZOMET U JApyTWe), ABUTaTe/lb BHYTPEHHETO
CropaHusi, TlapoBasi TypOrHa, OBITOBOM XOJOJWU/IbHUK, KOHAUIIMOHED, TeXHOIOTHH
TOJTyUeHUsT COBPEMEHHBIX MaTepuajoB, B TOM YWC/Ie HAaHOMAaTepuasnoB, |
HAHOTEXHOJIOTWH, 37IeKTPOCTaTHUeCcKas 3allluTa, 3a3eMJ/IeHHe 3JIeKTPONprUOOpOB,
KCEpOKC, CTPYUHBIN TIPUHTED, 3/IeKTpOHArpeBareibHbIe TIprOOpHI,
3/IEKTPOOCBETUTE/IbHEIE TIPUOOPHI, ralbBaHUKa.

11 KJTACC

Pa3pen 4. diekTpoaguHaMHUKa

Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAs1 UHOYKYus

[TocTosiHHble ~ MarHuUTHl.  B3anmozenCcTBHME  TOCTOSIHHBIX ~ MAarHWTOB.
MarnutHoe T1ione. BekTop MarHMTHOM WHAYKUMU. [IpUHLMIO Cyneprio3uiyuu
MarHUTHbIX MOJied. JIMHUM MarHUTHOM WHAYKLWW. KapTWHa JNWMHWKA MarHUTHOU
VIHAYKLAU [10J151 TTIOCTOSIHHBIX MarHUTOB.

MarHutHOe T1I0/71e TIPOBOJHMKA C TOKOM. KapTuHa /MHMM WHAYKUWAU
MAarHUTHOTO TIO/ISl JJIMHHOTO TPSIMOr0 TMPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKK C TOKOM. OnbIT IpcTefia. B3auMmojercTBre NMPOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAyJ/ib U HaripaBJieHUe.

Cwuia JlopeHlija, eé MOJy/b U HaripaB/ieHUe. [IBrKeHre 3apspkKeHHON YaCTHULIbI
B O/THOPO/IHOM MarHMATHOM I1oJie. PaboTa cusiel JlopeHria.

fBneHve 5/1IEKTPOMarHUTHOM WHAYKUMM. [IOTOK BeKTOpa MarHUTHOU
VHIYKLUUKU. OJIGKTPOJBWXKYLLass CWia WHAYKUAW. 3aKOH 3J1eKTPOMarHUTHOM
vHAyKOuU dapazes.



BuxpeBoe 5s/ekTpuueckoe moJie. ONEKTPOABWKYLAsA CWiIa WHAYKUWA B
TIPOBO/JHUKE, IBMXKYIIEMCS TTIOCTYTIaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JIe.

IIpaBusio Jlenua.

NHAYyKTUBHOCTL. fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas CUJia
CaMOUHYKLIUMU.

OHeprusi MarHUTHOTO T0JI KaTYIIKKA C TOKOM.

DJIeKTPOMAarHuTHOeE T10J1e.

TexHUuyecKre YCTPOMCTBA W MPAKTAYECKOe TMpPHUMEHEeHHe: TMOCTOSIHHbIE
MarHWThbl, 3/1€KTPOMAarHWThl, 3/€KTPOJBUraTe/b, YCKOPUTENH 3SJIeMEeHTapHBIX
YyacCTULl, UHAYKLIMOHHAS T1eYb.

LemoHcmpayuu

OmnbIT OpcTeja.

OTK/IOHEeHHE 5/IEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIviHAY UHAYKLMA MarHUTHOTO T10JISL.

B3anmMoelicTBre ABYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cunbl JIopeHIja Ha MOHBI 3JIEKTPOJIUTA.

SIBneHue 5/1eKTPOMarHUTHOW UHAYKLWH.

IIpaBusio Jlenua.

3aBUCHMMOCTb 3/I€EKTPOABWKYILEN CUIbl UHAYKLUU OT CKOPOCTA W3MEHEHUs!
MarHMTHOIO MOTOKa.

SBeHre cCaMOUHAYKLMU.

YueHuueckuli 3KcnepumeHm, n1abopamopHble pabombil

N3yyeHrie MarHUTHOIO T10J/151 KATYLIKU C TOKOM.

WccnenoBanue 1elCTBYS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

VccnenoBaHue siBleHUs 3/1eKTPOMarHUTHOW UHYKLIWU.

Pa3pen 5. Kosie0anus ¥ BOJIHbBI

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

KonebarensHass  cucremMa. CBoOogHbIE  MeXaHWUeCKHe  KoJjieOaHMS.
['apmonuueckre KosiebaHus. Ilepuop, yacToTa, amruiMTyga U (as3a KonebaHuUi.
[Tpy>kXuHHBI MasTHUK. MaTeMaTHUeCKUid MasTHUK. YpaBHEHHE TapMOHUUYECKUX
Konebanwuii. [IpeBpaiijeHre 3HePTUX TIPU TapMOHUUECKUX KOJIe0aHHSIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojebaTeslbHOM KOHType. AHANIOTUsi MeXIy MeXaHUueCKUMU |
3/IeKTPOMarHUTHbIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
9HEepPIUU B H/iea/IbHOM KoJiebaTe/TbHOM KOHTYPe.

[TpencraBieHue O 3aTyxarolux KomebaHUsX. BbIHYKIeHHbIe MeXaHUUYeCcKHe
KonebaHusi. Pe3oHaHC. BbIHYK/IeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.



[lepemenHblt TOK. CHHYCOWJA/NBHBIA TME€PEMEHHbIM TOK. MOIIHOCTD
MepeMeHHOr0 TOKa. AMIUIMTYJHOe U [elCTBYyIOlllee 3HAaueHWEe CUJIbI TOKa M
HarpspKeHUsl.

Tpancdopmarop. TIpon3BozACTBO, Tiepefiaua U MOTpeOeHre 3/1eKTPUUIeCcKOon
3HEepruu. JKOJOTHYeCKWe PUCKU TPU MPOM3BO/ICTBe 37eKTpo3Hepruu. KysbTypa
VICII0J/Ib30BaHUs 3/IEKTPOIHEPTUU B MTOBCEJHEBHOM YKU3HHU.

TexHUUeCcKue YCTPOMCTBAa M TpAKTHUecKoe TNpUMeHeHUe: 3/IeKTpPUUeCKUid
3BOHOK, F'eHepaTop repeMeHHOro TOKa, IMHUM 3J/IeKTporepe/iay.

LemoHcmpayuu

WccnenoBaHve mMapaMeTpoB KosebaTenbHOM CUCTeMbl (TIPY’KUHHBIA WM
MaTeMaTUYeCKUN MasiTHUK).

HabJtto/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntopenue pe3oHaHca.

CBo0OO/HBIE 3/IEKTPOMAarHUTHBIE KOTeOaHus.

OcuuiorpaMMel (3aBUCMMOCTU CHJTbI TOKA U HalpsDKeHUs1 OT BpEMeHM) /st
3/IeKTPOMarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpyM TOC/IeJOBaTelbHOM COEAUHEHWM DE3UCTOpa, KaTyLIKd
WHJYKTUBHOCTH U KOH/IEHCaTopa.

Mogenb MTUHUM 3/1eKTporiepeiayu.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

VccnenoBaHue 3aBUCMMOCTHU TepHo/ia MajbIX KojieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

WccnenoBanne mnepeMeHHOTO TOKa B ILeNA W3  MOC/IeI0OBATE/bHO
COeIMHEHHBIX KOH/IEHCAaToPa, KaTYILIKU U Pe3UCTopa.

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

MexaHnueckue BOJIHBIL, yci10BUs pacnpoctpaHeHus. Ilepuon. CkopocTb
pacrpoCcTpaHeHusi W [JIMHA BOJHBL. [lomepeuHble W TPOAOJIbHBIE BOJIHBL.
NHurtepdepeniys U qudpakijyds MeXxaHu4eCKUX BOJIH.

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

OJ1eKTPOMarHWTHbIe BOJIHBL. Y C/I0BUSL U3/IyUYeHUs 3/1eKTPOMAarHUTHBIX BOJIH.
B3avmuasi opuenTaius BektopoB E, B, V B snekTpomarauTHoM BoHe. CBOWCTBa
3JIEKTPOMAarHUTHBIX BOJIH: OTpakeHWe, MpeioM/ieHue, Moaspu3alus, Judpakius,
uHTepgepeHUs1. CKOPOCTb 3/1IeKTPOMAarHUTHBIX BOJIH.

[ITkana 5/1eKTPOMarHUTHLIX BOJIH. [IprMeHeHUe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHHKe U ObITY.

[IpyHLMIBI paJUOCBA3U U Te/leBUAeHUs. Pagyonokanus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.



TexHHUUeCcKre YyCTPOWCTBA U TIpaKTUUeCKoe TIpUMeHeHHe: MYy3bIKa/bHble
WHCTPYMEHTHI, Y/IbTPA3BYKOBasl [JUAarHOCTWKa B TeXHUKe W Me[WllMHe, pajap,
paIMOTIPUEMHUK, TeNeB1U30p, aHTeHHa, TenedhoH, CBU-neub.

LlemoHcmpayuu

OOpa3oBaHue B paclpoCTpaHeHHe TTOTIePeUHBIX 1 TTPO/I0/IbHBIX BOJIH.

KonebJiroiiieecst Tesio Kak MCTOUHUK 3BYKa.

HabroieHre oTpaykeHHUs ¥ MpeioM/IeHUsI MeXaHUUeCKUX BOJTH.

Habmonenne naTepdepeHiy 1 AUbpakLii MeXaHUUeCKHUX BOJIH.

3BYKOBOM Pe30HaHC.

Habmtozenre CBsSI3M TPOMKOCTM 3BYKa M BBICOTBI TOHA C aMIUIATYZOW M
YaCcTOTOM KOjie0aHUIA.

WccnenoBanue CBOMCTB 3/IeKTPOMarHUTHBIX ~ BOJIH: OTpa’keHHe,
ripesioM/ieHUe, MoJisspy3alivs, Audpakiiys, UHTep(epeHIusl.

Tema 3. Onmuka

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

OTpakeHue cBeTa. 3aKOHbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUM B
TIJIOCKOM 3epKarie.

[TpesnomsieHre cBeTa. 3aKOHBI TTPeJIOMJIEHHUS CBeTa. AOCO/IIOTHBIM ITOKa3aTeslb
nipeomsieHusi. IlosiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yro/ TOJTHOTO
BHYTPEHHEero OTPa’KeHUs.

HMucniepcust ceeta. CrioXKHBIN cocTaB 6eoro cBeta. LIBer.

Cobuparoriiie W paccevBaroiie JWH3bL. ToOHKasg JiMH3a. POKycHoe
pacCcTosiTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue n300pakeHUW B
coOuparollx 1M pacceuBaroluX JnH3aX. PopMysia TOHKON JIMH3bI. YBeuueHue,
JlaBaemMoe JIMH30M.

[Ipegensl MpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

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

Mudpakuys cBeta. [IudpakiMOHHAs peIIETKA. YCI0BHE HaOMOZeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUA MOHOXPOMAaTHUYeCcKOro CBeTa Ha
MA(PPaKIMOHHYIO PElIETKY.

ITonapusanus ceera.

TexHUuyeckue yCTPOWCTBA U TIPAaKTUUECKOe TPMMEHeHWe: OUKH, JIyIa,
doToarmapaT, MNPOEKLMOHHBbIN arrmnapaT, MHWKPOCKOM, TeJeCKOI, BOJIOKOHHas
OMNTHKA, AU(PPaKIMOHHAs PellETKa, MOISPOU,.

LemoHcmpayuu



[TpsimonMHeiHOe pacTlpoCcTpaHeHue, OTpakeHWe | TIpeJioM/ieHHe CBeTa.
OnTuueckuie IpUOOPHI.

[TosHOE BHYTpeHHee oTpaxkeHre. Mo/ienb CBeTOBO/A.

ViccnenoBanue CBONCTB n300paykeHU B JTMH3aX.

Mogenu MUKpPOCKOIIa, TejleCKoI1a.

Habsroienre nHTepdepeHLIvy CBeTa.

Habntonenue qudpakiyy ceeTa.

HabntomeHue fucnepcuu CBeTa.

[TosiyueHue crieKTpa ¢ TTOMOIIIBIO TPHU3MBI.

[TonyueHue crieKTpa C TIOMOIIbIO AU(PPAKLIMOHHON PEIIETKH.

HabromeHuve mossipu3aljiy CBeTa.

YueHuuecKuli 3kcnepumeHnm, aabopamopHble pabombi

Vi3mepeHue 1oKa3are/isi IpesioM/IeHUs] CTeKJIa.

WccnenoBaHre CBOMCTB M300pakeHUH B TMH3aX.

HabrozeHue [ucnepcuu CBeTa.

Pa3gen 6. OcHOBBI cieliia/IbHOM TEOPUU 0THOCUTE/TbHOCTH

['paHuibl  TIPUMEHUMOCTH  KJIaCCMYECKOM  MexaHuku.  [locTynatsl
CreL¥aJibHOW TeOpPUM OTHOCUTEebHOCTH: WHBApPUAHTHOCTb MOZAY/ISL CKOPOCTH
CBeTa B BaKyyMe, MMPUHLIUI OTHOCUTEIbHOCTU JWHILITEMHA.

OTHOCHTEe/ILHOCTb OJHOBPEMEeHHOCTU. 3aMe/lJleHre BpeMeHU U COKpalljeHue
JTUHBI.

OHeprusi U UMIyJIbC PeIITUBUCTCKOW YaCTHULIBL.

CBsi3b MacChl C SHepruel U UMIYJIbCOM PeSITUBUCTCKOW YaCTHULIbl. DHeprusi
TIOKOSI.

Pa3pen 7. KanToBas ¢usuka

Tema 1. Dn1emeHmMbI KEAHMOBOL ONMUKU

dotonbl. Popmyia [1naHKa cBsi3u S5Hepruu (HOTOHA C ero YaCTOTOW. DHeprust
Y UMITyJIbC (DOTOHA.

OTtkpbiTHEe U uccaefoBanre Gpotodddekra. OnbiTel A. I'. CToseToBa. 3aKOHbI
doToapdekra. YpaBHeHue OliHIITeiHa Ay doTodPdekra. «KpacHas rpaHuia»
dboToadhdekTa.

Hasnenue cBeta. OnbiThl I1. H. JIeGezeBa.

XUMHUecKoe JeliCTBUe CBeTa.

TexHUueckue YyCTPOMCTBA U TMpaKTUUeCcKoe TMpHUMeHeHUe: (HOTO3/eMEHT,
doTomaTumk, comHeuHasi 6aTtapesi, CBeTOAUO/,

LemoHcmpayuu



®oT103¢(DeKT Ha yCTaHOBKE C LIMHKOBOW IJTACTUHOM.
WccnenoBaHue 3aKOHOB BHellIHero (oTosddekra.
Ceetoauop,.

ConHeuHast 6aTapest.

Tema 2. CmpoeHue amoma

Mopens atoma TomcoHa. OmnbiTel Pe3epdop/ia 1o paccesiHHMIO O -UaCTHI].
IInanerapHags Mopgens atoMa. Iloctynatel bopa. W3nyueHue U mor/ioleHue
(GOTOHOB MpU mMepexo/ie aTOMa C OJHOTO YPOBHSI SHEPIMM Ha Jpyrou. Bupel
crieKTpoB. CrieKTp ypOBHEeW 3HepPruu aroma BoA0po/a.

BosiHOBbIe cBoMcTBa uactul]. BonHel fie bpoiins. KopnycKynasipHO-BOJTHOBOM
[yausM.

CHoOHTaHHOEe U BBIHYK/IEHHOE HU3/TyUeHue.

TexHUUeckue yCTPOWCTBA W TNPAKTUYECKOe TpPHUMEHEHHe: CIeKTPaJbHbIMU
aHau3 (CreKTPOCKOI), Jia3ep, KBAHTOBBIM KOMITbIOTEP.

LlemoHcmpayuu

Mogens onbita Pe3epdopga.

OrnipeienieHye JJIMHBI BOJIHBI J1a3epa.

HabmrojeHue TMHeHYaThIX CTIEKTPOB HU3/TyUeHHsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iiHeRYaToro crekTpa.

Tema 3. AmomHoe 510po

OKCIepUMEHTHI, [0Ka3bIBalollle CJI0KHOCTb CTpoeHus sapa. OTKpbITHe
paauoakTUBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHW0  COCTaBa
pafvoakKTUBHOrO wu3nydeHus. CpoiicTBa anbda-, 0OeTa-, TaMMa-HU3TyueHHS.
Biusinne pasioakTUBHOCTH Ha JKUBbIe OPraHU3MBbI.

OTKpbITHE TIPOTOHA W HeWTpoHa. Hyk/ioHHass Mozenb siipa ['eitseHbepra—
NBaneHko. 3apsaz sgpa. MaccoBoe unciio sigpa. M3otomnsl.

Anbda-pacrias. 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.

SnepHpiii peakTop. TepmosiiepHbli cuHTe3. IIpo0sieMbl ¥ TIE€PCITEKTUBBI
SIIePHOM SHEePreTUKU. DKOJIOTUUeCKHe acIeKThl siiePHOW SHePreTHUKH.

DJieMeHTapHble YacTULbl. OTKPBITHE TT03UTPOHA.

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

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



TexHUuyecKre yCTPOWMCTBA U TMpaKTHUeckKoe MpUMeHeHUe: [103UMeTp, Kamepa
BusnbcoHa, siiepHblii peakTop, aToMHasi bomba.

LlemoHcmpayuu

CuéTurK MOHU3UPYIOI[UX YaCTHII.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBanue TpekoB yacTui] (110 TOTOBLIM (poTorpadusm).

Pa3jen 8. J/ieMeHTBbI aCTPOHOMUM U acCTPOPU3UKH

JTanbl pa3BUTHUs acCTpoHOMUU. [IpUK/IalHOe 1 MUPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUU.

Bup 3BésgHoro Heba. Co3Be3fusi, sipkue 3BE37bl, TJIAHEThl, UX BUAUMOE
JIBU>KEHUe.,

CosHeyHas cucTema.

Connue. ConHeuHast aKTUBHOCTb. McTouHMK 3Heprur CosiHLUA U 3BE3[.
3BE3/Ibl, X OCHOBHBIE XapaKTepPUCTHKU. [lMarpamma «CHeKTpajlbHbIM KJjacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM I10C/e[0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jis 3BE3/l TJIaBHOW MOCJ/ie/IOBaTe/IbHOCTU. BHyTpeHHee CTpoeHUe
3B837. CoBpeMeHHbIe Tpe/CTaB/IeHUs O MPOUCXOXAeHUH U 3Bosonuu CosHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsiii [lyte — Hamia ['anaktvka. IlosnoxkeHue u ABvkeHue ComHIlA B
lNanaktuke. Turmebl rasakTuk. PaguoranakTMkyi U KBa3apbl. UépHbIe [bIPBI B i/Ipax
rajakTHK.

Bcenennasi. Pacimmpenue BeenenHoil. 3akoH Xa66sa. Pazberanuve ramakTHk.
Teopus bosbliioro B3psiBa. PelMkTOBOE U3lyueHue.

MaciirabHasi cTtpyktypa BceneHHoli. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabntozieHusi HeBOOPY>KEHHBIM T'7Ia30M C MCIIOJIb30BaHUEM KOMITbIOTEPHBIX
TIPWIOYKEHUH /IS OTIpeZie/ieHus TI0/I0)KeHUsT HebeCHbIX 00BEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe cO3Be3 st CeBepHOro MoJIyLIapus U ipKue 3BE3/bl.

Habmtopenus B Teneckon JIyHel, TiiaHeT, Mieudoro ITyTu.

O0o01aroiiee MOBTOPEeHHE

Ponb ¢uW3MKu U acTpOHOMHM B SKOHOMHYECKOW, TeXHOJIOTUYECKOH,
CoLManbHOM U 3TUUECKOM c(epax JesATelbHOCTH Yel0BeKa, pojib U MeCTO (PU3HKU
Y aCTPOHOMHHU B COBPEMEHHOW HAayUHOM KapTHHE MUPA, POJib (PU3UUECKOW TeOpUH
B (OpPMHUpDOBaHWM TpeJCTaB/JeHUA O (U3NUYEeCKOM KapTMHe MHupa, MecCTO
¢u3nueckoil KapTUHBI MUpa B 00IIleM psily COBPeMeHHBIX eCTeCTBEeHHO-HayUHbIX
Trpe/ICTaB/I€HUM O PUPO/IE.



MexnipeagMeTHbIe CBA3U

V3yuenne Kypca ¢pusmky 6a30Boro ypoBHsI B 11 Kjtacce OCYI[eCTB/SIETCS C
YUYETOM COJZepKaTe/IbHbIX MEXIPeJMETHbIX CBSI3€M C KypCcaMd MaTeMaTHKH,
buonoruu, XUMUH, Teorpadry ¥ TEXHOJIOTHH.

MedsicnpeomemHble noHsimusi, CBSI3aHHbIE C WM3y4Y€HHWEM METOJO0B HayuHOIO
TO3HAHUS: SIBJIeHWe, HayuHbId (hakT, TUIOTe3a, (r3Myeckas BeJIMUMHA, 3aKOH,
Teopwusi, HaOMoieHre, SKCTIePUMEeHT, MOZIe/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHde CUCTeMbl yPaBHEHWM, TPUTOHOMETpPHUYECKUe
(GYHKLUWW: CUHYC, KOCUHYC, TAH[€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOe
TOX/eCTBO, BEKTOPbl U KX TMPOEKLMM Ha OCU KOODPJUHAT, CJIO)KeHUe BEeKTOPOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (GYHKI[UHM, TpU3HAKU TI0/[00Ms TpEeyro/ibHUKOB,
orpeiesieHHe TIIOL[AM TJIOCKUX (UTyp U 00bEMa TeJl.

Buonoeus: sneKTpuueckue siBJieHUs] B JKUBOM TpUpofe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIPUPO/ie, ONTUUECKHe SIBJIeHUSI B )KUBOMW TMPHUPOJe, IeUCTBHE
paZialivy Ha JKMBble OPraHU3MBL.

Xumus: CTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHU3Mbl 00pa30BaHHsI KpUCTA/UTMUeCKOW peIIeéTKHU, CreKTpaabHbIN
aHasus.

T'eoepacpusi:  marHuTHbIe TMOAOCa 3eM/M, 3ajieXKM MarHUTHBIX — PY/I,
(dhoTOoChEMKA 3€eMHOM MTOBEPXHOCTH, Mpe/iCKa3aHue 3eMJIeTPSICeHU.

TexHon02uA: JIMHUM 3JIeKTporepesay, TeHepaTop [epeMeHHOI0 TOKa,
3JIeKTPO/JBUTaTe/lb, WHIAYKLMOHHAS [eub, pazap, paJuOlpUEMHUK, TeeBU30p,
aHTeHHa, TenedoH, CBY-reub, MpOEKIIMOHHBIM arrnapaT, BOJOKOHHAasl OITHKa,
cosHeuHasi batapesi.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUSA ITPOI'PAMMBI ITO
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeagMera «®Pu3nka» Ha ypOBHe cpeAHero o0iiero
obpa3oBaHust (6a30BbIM ypPOBEeHb) ZO/DKHO 00eCreurTh AOCTHKeHHe CJIeqyHOIX
JTMYHOCTHBIX, MeTarnpeMEeTHBIX U TIPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHI

JINUHOCTHBIE pe3y/bTaThl OCBOeHUs yueOHOTo npeamMeTa «Pr3MKa» JO/KHEI
OTpa)kKaTb T'OTOBHOCTb M CIIOCOOHOCTb OOYYaromMXCs PYKOBOJCTBOBATHCS
chopMUpOBaHHOM BHYTpeHHeM TMO3Ul[ded JUYHOCTH, CHCTEeMON I[@HHOCTHBIX
OpUeHTalUii, TIO3UTHUBHBIX BHYTPEHHUX  YyOeXJeHul, COOTBETCTBYIOLUX
TPA/IULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00II[eCcTBa, pacIIMpeHye >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTH B MPOLIeCCe peaau3aliid OCHOBHBIX HarlpaB/IeHUU
BOCITUTaTeIbHOU J1esiTe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIUTAHUSA:

cchOpMHUPOBAHHOCTh TPAXKJAHCKOM TTO3UIIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO YJieHa POCCUICKOro 00I1iecTBa;

NIPUHSATHAE  TPAJULIMOHHBIX  OOIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JeMOKpaTU4eCK1X LIeHHOCTeH;

TOTOBHOCTh BECTHM COBMECTHYIO JeSiTe/IbHOCTb B MHTEpecax TI'PaKAaHCKOIO
o011lecTBa, yuaCTBOBaTh B CAMOYIIpaB/eHUH B 00pa30BaTe/IbHOM OpraHM3aliiy;

yMeHUe B3aUMO/IeliCTBOBATh C COLIMaIbHBIMUA UHCTUTYTaMU B COOTBETCTBUM C
YX (YHKLUSIMUA U Ha3HauUeHHEM;

TOTOBHOCTh K T'YMaHWUTApHOM Y BOJIOHTEPCKOM /1esITe/IbHOCTH;

2) NaTpUOTUYEeCKOr0 BOCIIUTAHMS:

chopMHPOBaHHOCTh POCCHUUCKOU rpakJjJaHCKOH WJIEeHTUYHOCTH,
MaTpUOTH3Ma;

1[eHHOCTHOe OTHOIIIeHHe K TOCYy/IapCTBEHHbIM CHMBOJIAM, JOCTW)KEHUSIM
POCCHUHCKUX YUEHBIX B 00/1aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUYECKOr0 MOBe/IeHMUS;

CIIOCOOHOCTh OIleHMBAaTh CUTYal[dI0 M TIPUHUMAaThb OCO3HAHHbIE peIlleHwUs,
OPUEHTUPYSCh HAa MOPAJbHO-HPAaBCTBEHHbIE HOPMbI M L|€HHOCTH, B TOM UHWCJIE B
JleATeJIbHOCTU YUYE€HOT 0,

0CO3HaHUe JIMYHOT'O BKJ/IaJia B MIOCTPOeHHe YCTOMUMBOTrO OyAyIIero;

4) 3CTeTUYeCKOro BOCIIUTAHMS:

3CTETUYECKOEe OTHOILIEHHE K MUDY, BK/ItOUasi 3CTETUKY HayUHOr0 TBOPYECTRBa,
TIpUCYIIero (pu3nuecKou Hayke;

5) TPyAOBOro BOCIIUTAHMS:



VMHTepeC K pa3/iMuHbIM cdepaM MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PM3UKOU 1 TEXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHKIN BHIOOD
Oyaymieii mpodeccuu u peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE T1/IaHbI;

TOTOBHOCTh M CIIOCOOHOCTb K 00pa30BaHHIO0 U caM0O0Opa30BaHUIO B 00/acTH
(bY3UKY Ha MIPOTSDKEHUH BCel JKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUSA:

c(OPMUPOBAHHOCTb 3KOJIOTUUECKON KY/IbTYphbl, OCO3HaHUE TJI00aJbHOTO
XapakTepa 3KOJI0ruueckux mpobsem;

TJIaHUPOBaHWe U OCYIeCTB/IEHHE IeMCTBUM B OKPY>Kalolller cpe/ie Ha OCHOBE
3HaHU LieJleld yCTOMUMBOIO pa3BUTHS Ue/ioBeuecTBa;

paclliMpeHye OIbITa [eTebHOCTU 3KOJIOTUUECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMeIOIIUXCs 3HaHU 10 (PU3KKe;

7) IeHHOCTH HAay4YHOT0 MO3HAHUA:

c(OpMUPOBAaHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (hU3MUeCKOUN HayKu;

OCO3HaHue 1[eHHOCTM Hay4HOM [esTe/JbHOCTH, TOTOBHOCTb B IIpOLiecce
nu3yueHusi (QU3UKKA  OCYLIECTB/ISATH  TMPOEKTHYH) U HCCAe[0BaTe/bCKYIO
JesiTeNTbHOCTh UHIMBU/IyalbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDI

ITo3HaBaTe/bHBIE YHUB€pPCA/IbHbIE y‘-lEﬁHble AEﬁCTBl/lH

Ba3oBble jioruyeckue AefCcTBUS:

caMoCTosiTe/IbHO  (OpMy/nMpoBaTh W aKTyaau3upoBaTh  mpobiemy,
paccmaTpuBaTh €€ BCeCTOPOHHE;

onpefensTh Lie/id [esTe/IbHOCTH, 3aZlaBaThb MapaMeTpbl U KDPUTEPUM UX
JOCTV)KEHUSI;

BLISIBJIAIT ~ 3aKOHOMEPHOCTU W TPOTUBOpeuUrss B  pacCMaTpHUBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;

pa3pabaThiBaTh IJIaH pellieHus] TPoOieMbl C yUETOM aHa/iM3a UMEeRIUXCs
MaTepuabHbIX U HeMaTepUabHbIX PECYPCOB;

BHOCHUTbH KOPPEKTUBHI B JleSITE/IbHOCTh, OlleHUBaTh COOTBETCTBUE pe3y/IbTaTOB
L|eJisIM, OLIeHWBaThb PUCKU MOC/Ee/ICTBUMN JeSITe/TbHOCTH;

KOODAWHUPOBaTh U  BBHITIOJMHATH paboTy B YC/IOBUSAX — peajbHOTO,
BHUPTYa/bHOT'O ¥ KOMOMHHMPOBAHHOTO B3aUMOJEUCTBYS;

pa3BUBaTh KpeaTMBHOE MbIIIJIEHHE TIPH PellIeHNH XXKU3HEeHHBIX MpobieMm.



Ba3oBhble ucc/ie/j0BaTeIbCKUe AefiCTBHA:

B/JaZIeTh Hay4YHOM TEPMUHOJIOTHEH, K/IIOUEBbIMU TOHSATUSIMU U METOJaMU
(Y3nUeCcKor HayKu;

B/Ia/leTh HaBbIKaMU yueOHO-HCCIe[joBaTeIbCKOM U TIPOEKTHOM JiesiTe/TbHOCTH
B 00/1aCTH (U3UKH, CTTIOCOOHOCTHIO Y TOTOBHOCTBIO K CaMOCTOSITE/TbHOMY TTOUCKY
METO/|OB pelleHHs 3aau (U3NYeCKOro COZJeprKaHus, MPUMEHEHUI0 pPa3/InyHbIX
MeTO/IOB [T03HaHMS;

B/aJIeTb BHUJAMU [IeSITeJIbHOCTU TI0 IIOJIyYEeHWI0 HOBOIO 3HaHWS, ero
MHTeprpeTaliy, mpeoOpa3oBaHUI0 U TIPUMEHEHHWI0 B Ppa3/MUHBIX YyuyeOHBIX
CUTYyaLUsIX, B TOM YKCJ/Ie TIPU CO3/laHMU YUeOHbIX POEKTOB B 00/1aCTH (HU3UKY;

BBISIBJIITb [IPUYMHHO-C/IE[ICTBEHHbIE CBSI3M W aKTya/JW3UpOBaTh 3azauy,
BBIZIBUTaTh TMIIOTe3y eé pelleHus], HaXOJAUTb apryMeHThbl [/l [JOKa3aTe/bCTBa
CBOUX YTBep)K/IeHWH, 3a/1aBaTh [1apamMeTphl U KpUTEPHH PeLLeHNs;

aHa/IM3UpOoBaTh I[IO/lyYeHHble B XOJe pelleHuWs 3a/laud  pe3y/bTarhl,
KPUTHUYECKH OLIeHUBAaTh MX [OCTOBEPHOCTh, POTHO3UPOBAaTh U3MEeHEeHUe B HOBBIX
yCJIOBUSIX;

cTaBUTh U (OpMYIMpPOBaTh COOCTBeHHbIE 3aZlaud B 00pa3oBaTe/bHOU
[esITeJIbHOCTH, B TOM YMCJIe TIPU M3YUYeHUU (PU3UKY;

[laBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OITbIT;

yMeTb TIePeHOCHUTh 3HaHUsi TI0 (Qu3MKe B TMPAKTUUECKyl0 00JacThb
JKU3He/lesITe/IbHOCTY;

yMeTb MHTeIPHMPOBaTh 3HAHHUS U3 Pa3HbIX MpeJIMeTHBIX 00/1acTel;

BBIZIBUTaTh HOBbIE U/IEH, NTpe/jlaraTb OpUruHabHbIe MOAXOAbI Y PeLleHNs;

CTaBUTH MPOO/IeMBI U 3a/lauu, [OTyCKatolllye aibTepHaTUBHbIE pellieHUs..

Pabota ¢ nuadopmariueii:

B/Ia/IeTh HaBBbIKAMM TI0/TydYeHHsT UHGOPMAI[UK (PU3NUEeCKOT0 COJIeP)KaHUsT U3
WCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTETbHO OCYIIECTB/IAThL TIOMCK, aHaJIu3,
CHCTEeMAaTU3alMI0 U WMHTEPIIpeTalui0 WHGOPMAlluK Pa3WyYHbIX BHUIOB U (OpM
TIpe/ICTaB/IeHNS];

OLIeHHBATh JIOCTOBEPHOCTh MH(OPMALH;

WCTIO/Ib30BaTh  CpeficTBa  WHGPOPMAI[MOHHBIX W KOMMYHMKAI[MOHHBIX
TEXHOJIOTUM B peIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpraHU3allMOHHBIX
3aau C cobmozeHreM TpeOOBaHWN JProHOMUKH, TeXHHUKM 0e30I1acHOCTH,
TUTHEeHBbl, pecypcocOepe)keHUsl, TIPABOBBIX U 3THYECKMX HOPM, HOPM
nHGOpPMaI[MOHHOM 6e301acHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B pa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHHUs1 MHGOPMAIIUU U 11e/IeBOM ayJUTOPUH, BbIOMpast ONTUMAbHYIO
dopMy TpezicTaB/IeHUs ¥ BU3ya/THU3al[iH.



KoMMyHMKaTHBHBIE YHHBeEpCa/IbHbIe yUeOHbIe JelCTBUA:

OCYIIIeCTB/IATh O0II[eHHe Ha YpoKax (GU3UKH U BO BHEYPOUHOH esiTe/TbHOCTH;

pacrio3HaBaThb MPEANOCHUTKM  KOH(MKTHBIX CUTyallUi U  CMAr4aTh
KOH(JIUKTBI;

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

MOHMMAaTh U UCMOJIb30BaTh MpeUMYyllleCTBa KOMaH/HOW Y WH/VBUAYa/JTbHOU
paboTh;

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

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

OLIeHMBAaTh KaueCTBO CBOETr0 BK/AaJa M KaXAOr0 YUaCTHUKA KOMaH/bl B
OOIIMii pe3y/ibTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

rpejijlaraTb HOBble TIPOEKTHI, OLeHWBaTb HJeW C TI03UI[MA HOBHU3HBI,
OPUTHMHA/IbHOCTU, MPaKTUYeCKOW 3HaUMMOCTH;

OCYILeCTB/ISITh TMO3UTHMBHOE CTpaTerMyeckoe TOBeJieHHe B Pa3/IMUHbIX
CUTYaI[USX, TIPOSIB/ISATE TBOPUECTBO M BOOOpakeHHe, ObITh MHUITMATUBHBIM.

PEFyIIHTI/IBHbIe YHHUBepCA/IbHbIE y‘-IEﬁHble ,I[EI‘/’ICTBI’IH

CamoopraHusanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HaBaTeNbHYI0 JesTebHOCTh B 00J/1acTh
¢u3MKM W aCTPOHOMHM, BBISIB/IATH MPOOIEMBbI, CTaBUTh W (HOPMYJIMPOBAThH
coOCTBEeHHBIE 33/]auM;

CaMOCTOSITeJTbHO COCTaBJ/ISATh TJIaH peLleHHsi PaCYETHBIX U KauyeCTBEHHBIX
3ajjay, T/1aH BBITIOJIHEHUS TTPAKTHUUeCKOoN paboThl ¢ yUETOM UMEIOILMXCSI peCypCoB,
COOCTBEHHBIX BO3MOXKHOCTE! U TMpe/ITouTeHN ;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

PACIIMPSTh paMKK yueOHOTo Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TTOUTeHH;

JlelaTb  OCO3HaHHBIN BLIOOD, AapryMeHTHMpOBaTb ero, Opatb Ha cebs
OTBETCTBEHHOCTbH 3a pellleHue;

OLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh  (DOPMUPOBAHUIO U TIPOSIBJIEHUIO 3SPYAULMM B 00/1acTH
(bH13MKH, TTOCTOSIHHO TIOBBIIIATL CBOM 0Opa30oBaTeTbHbIN U KYJIbTYPHBIN YPOBEHb.



CaMOKOHTPOJIb, SMOLHOHA/IbHBI HHTE/VIEKT:

JlaBaThb OI[€HKY HOBLIM CHTYaI[UsiM, BHOCHUTb KOPPEKTHBBI B [/IeATe/bHOCTD,
OlleHUBaTh COOTBETCTBUE Pe3y/IbTaTOB 1IeJIsIM;

BJaZieTh ~ HaBbIKAMMU  TI03HaBaTelbHOW  pedieKCMM KaK  OCO3HaHUS
coBepIllaeMbIX JeNUCTBUM U MBICJIUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAHUM;

HCTI0/Tb30BaTh TIPUEMBI pedieKCHu it Ol[eHKHA CHTYallud, BbIOOpa BEpHOTO
pellieHus;

yMeTb OLIeHWBaTh PUCKHM W CBOEBPEMEHHO TPUHMMATh peIleHus 10 WX
CHW)KEHHUIO;

MPpUHUMAaTh MOTHBBI W apryMeHThbl JAPYTMX TIPDU aHajiu3e pe3y/bTaToB
NesiTeNTlbHOCTY;

TIPUHUMATh Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

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

TIpU3HaBaTh CBOE TIPABO M MPABO JIPYTHUX Ha OLIHNOKH.

B mpoiiecce AOCTHXeHUsI JIUWYHOCTHBIX Pe3y/IbTaTOB OCBOEHHUs MPOrPaMMBbI
no ¢usuke A8 YypOBHA cpeAHero oOiiero obpa3oBaHus y OOyYaroIMXCs
COBEpIIIeHCTBYeTCS IMOLIMOHATBHBIN WHTeJ/IeKT, Tipe/iro/iararoIuii
chOpMUPOBAHHOCT:

CaMOCO3HaHUs, BK/TFOUAIOIIero CrioCOOHOCTb MOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOsIHWE, BUZIETh HallpaB/ieHUsI pa3BUTHs COOCTBEHHON 3MOLIMOHATBLHOM Ccdephl,
OBbITH YBepeHHBIM B cebe;

caMOpery/iMpoBaHus, BKJIIOUAIOIIEr0 CAMOKOHTPOJIb, yMeHWe MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aalTUPOBAThCS K
IMOL[MOHA/ILHBIM W3MeHeHHUsIM U TIPOSIBJISIT THOKOCTb, ObITh OTKPLITHIM HOBOMY;;

BHYTPeHHel MOTUBAI[MH, BK/IIOUAIOIe cTpeM/eHue K JJOCTY)KeHUIO 1e/U U
ycrexy, ONTUMH3M, WHUIMAaTUBHOCTb, YMeHUe JeMCTBOBaTh UCXOAS W3 CBOUX
BO3MO>KHOCTEM;

IMIIATHH, BK/IHOYarOIel criocOOHOCTh TIOHUMAaTh SMOLMOHAIbHOE COCTOsTHUE
NPYTUX, YUWTBIBAaTb €ro IIPU OCYIIeCTBAeHUH OOIeHUs, CIT0COOHOCTb K
COUYBCTBUIO U COTIEPEXXUBAHUIO;

COLIMaTbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIIEHUS
C IPyTUMM JIFO[IbMH, 3a00TUTHCS, MPOSIB/ISATL UHTEPeC U pa3peliaTb KOH(IUKTHI.

INPEJIMETHBIE PE3YJ/IBTATBI
K koHily obyuenus B 10 k/acce mpeZMeTHbie pe3y/bTaTbl Ha 0a30BOM
YPOBHe JIO/KHBI OTpa)kKaTh CPOPMUPOBAHHOCTh Y 00yUaroIUXCsi yMEeHUM:



JeMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3MKU B (DOPMUPOBAHUU
COBpPEMEHHOM HAyYHOW KapTHMHbI MHpa, B pPa3BUTUU COBPEMEHHOM TEXHUKUA H
TeXHOJIOTUM, B TIPAKTUUECKOH /leATe/TbHOCTH JIt0/IeH;

YUWTBHIBaTb TPAaHULIbI TIPUMEHEHUsI HW3Y4YeHHbIX (PU3NUYECKUX MOZesiel:
MaTepHrasbHas TOUKa, MHepI[aJbHas CUCTeMa OTCUYéTa, abCoJIIOTHO TBEPZOE Teslo,
yjieasbHbIM ra3, MOJle/li CTPOEHHUs ra30B, XXKUAKOCTeU M TBEPABIX Tes, TOUEUYHbIN
3/IeKTPUUECKU 3apsi/ NPy pelleHnH PU3nJyecKux 3a/jay;

pacrio3HaBath (u3nyeckue siBjieHus (TpoLiecchbl) U OOBSICHITL UX Ha OCHOBe
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYEeCKOW TeOpUU CTPOeHHs BellecTBa U
3/IEKTPOJAUHAMUKUA:  paBHOMEpPHOE W  PaBHOYCKOPEHHOE  MPSMOJIMHENHOoe
IBIDKeHUe, CBOOOAHOe TMajeHue Tes, ABW)KEHWe 110 OKPY)KHOCTH, WHEepLUS,
B3auMo/leiicTBUe Ten, auddy3us, OPOYHOBCKOe [BMXKEeHHe, CTPOeHUe >KUJKOCTel
Y TBEDP/IBIX TeJl, W3MeHeHre 00bEMa Tesl TIpU HarpeBaHUU (OX/IaXKeHUH ), TeTIJIOBOe
paBHOBeCHe, UCrHapeHue, KOHJleHcalysl, TaB/eHue, KpPUCTa/lIM3alys, KUIeHUe,
B/JIQ)KHOCTh BO3/1yXa, MOBBIILIeHKE [aB/IeHs ra3a Mpy ero HarpeBaHWU B 3aKPbITOM
cocyZie, CBsI3b MeXKJy IlapaMeTpaMM COCTOSIHMSI Tras3a B U30MpoLeccax,
3/1IeKTpU3aliusi Tesl, B3auMOJEeNCTBHUE 3apsifiOB;

OMUCHIBATb MEXaHWUeCKOe [BUW)KEeHUEe, WCIO/b3ysl (hU3MYecKre Be/TMYMHbI:
KOOp/JIMHaTa, MyTb, IlepeMellleHre, CKOpPOCTb, YCKOpDeHHWe, Macca Teja, CHha,
VMITYJIbC Tejla, KWHeTUUecKasi SHeprusi, MoTeHLua/lbHasl SHeprusi, MexaHuuecKas
paboTa, MexaHWYecKasi MOIIIHOCTb, TPH OIHCAHWM TIPaBU/IbHO TPaKTOBATh
bu3nuecKuii CMBICT HCIO/b3yeMbIX BeJWYMH, WX 0003HaueHusT U eJUHMULIbI,
HaxXxoZUTb (HOPMYyJibl, CBSI3bIBAIOLME [JaHHYIO (PU3MUECKYI0 BeUUUHY C JPYTUMU
Be/IMUMHAaMUY;

OMUCHIBAaTb K3yUEHHbIE TeEMJIOBble CBOWCTBA TeJ W TeIJIOBble $IBJIEHUS,
WCIO/b3ysl (U3MYecKue BeJIMYMHbBL: [laBleHWe ras3a, TemIeparypa, CpeJHsis
KWHeTHWYecKasi SHeprusi XaoTUYeCcKoro ABW)KeHUsI MOJIeKyJI, CpefHeKBaJpaThyHas
CKOpPOCTb MOJIEKYJ, KOJIMYeCTBO TeIIOThI, BHYTPeHHsisi 3Heprus, pabota rasa,
KO3((QULIMEHT TI0/7Ie3HOT0 [IeCTBUSI TEIJIOBOTO JIBUraTessi; MpPUA OMUCAHUU
MPaBU/IBHO TPAKTOBaTh (PU3UUECKUM CMBICT HCIOMb3YEMbIX BeIWYUH, UX
o0o3HaueHUss W eAWHUIIbl, HaXOAWUTb (OPMyJIbI, CBSI3bIBAIOLIME JAHHYIO
($U3MUeCKyr0 BeIMUMHY C APYTMMH Be/TMUKHaM;

OMUCHIBATb U3yUeHHbIe 7IeKTPUUeCKre CBOMCTBA BellleCTBA U 3/IeKTpUUYeCKHe
siBfieHUs1 (TIPOLieCChl), UCTONb3ysl (HU3MUecKre BeJIMUUHbBI: 3/1eKTpUUeCKUi 3aps,
3/IeKTpUUeCcKoe T10Jie, HaMpsDKEHHOCTh T0JIs, IOTeHL[Mas, Pa3HOCTb MOTEeHLIMAIOB;
IpU OMMCAHUM TPaBU/IbHO TPAaKTOBaTh (DU3UUECKUN CMBIC/ MCIOJIb3yeMbIX
Be/IMUMH, X 0003HaueHUs W eAVHUILIbI; YKa3biBaTb (DOPMYJbI, CBSI3bIBAIOII[HeE
JaHHYI0 (PM3UUECKYI0 BeJTMUUHY C APYTUMU BeJTMUMHAMU;



aHa/IM3MPOBaTh (PU3NUECKUe TPOLIeCChl U SIBJIEHUS, UCMOJIb3Yys (PU3nueckue
3aKOHbI Y TIPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHsl HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
TIPUHIUIT CYTIepIIO3ULIUA CWUJI, TIDUHLIUIT DPABHOIMPABUSi WHEPLUA/IbHBIX CUCTEM
OTCuUéTa, MOJIEKY/SIDHO-KUHETUUECKYI0 TEeOPDUI0 CTPOEHHs BellleCTBa, TIa30Bble
3aKOHBI, CBSI3b CpeJHel KMHeTUUeCKOW SHEPruy TeryioBOro JBW)KEHUS] MOJIEKYI C
abCo/IOTHOM TemriepaTypoH, TepBbIid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KysioHa, mpu 3TOM pasnuyarb CJIOBECHYIO
(GOpMy/IMPOBKY 3aKOHa, ero MaTeMaTHUeCKoe BbIpaKeHue W YCI0BUS (TpaHULbI,
o6/1acTH) MPYMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPHUHI[UTIBI  ZIEMICTBUS ~ MaIlldH, TPUOOPOB U
TEeXHUUECKHUX YCTPOMCTB; pa3/inyarh yCJIOBUs WX 0e30MacHOTO WCIOIb30BAHMUS B
TIOBCeIHEBHOM JKU3HU;

BBITIOJIHATb 3KCIIEPUMEHTBHI 10 MCC/Ie0BaHUI0 (DU3MYECKUX SIBIEHUW W
TIPOLIeCCOB C HCIOJIb30BaHWEM MPSIMbIX U KOCBEHHBIX W3MEPEeHUH, TMpPU 3TOM
dopmynupoBate mpobreMy/3afauy W TUIOTe3y yueOHOTO SKCIepUMEHTa,
coOupaTh yCTAaHOBKY W3 TpPe/JIO’KeHHOTr0 000py/0BaHUs, MPOBOJUThH OIBIT U
(bopMyIMpOBaTh BBIBOJbI;

OCYIIIeCTB/ISTh MpsiMble U KOCBEHHbIe M3MepeHUs (PU3NUecKrux BeJIUUrH, MpU
5TOM BbLIOMpPATh OINTUMAJBHBIA CIIOCOO W3MepeHHsi M WCII0b30BaTb M3BECTHbIE
MeTO/Ibl OLIeHKH MOTPelIHOCTeN U3MepeHU;

WCCNeloBaTb  3aBUCUMOCTA  MeXAy  (U3NUECKUMHM  BeMYMHAMHU  C
WCIIO/Tb30BaHUEeM TIPSIMBIX W3MEpPEeHWM, MPU 3TOM KOHCTPYMPOBaTh YCTaHOBKY,
dbuKcupoBaTh pe3y/bTaThl TMOTYYEeHHOW 3aBUCUMOCTH (DU3MUECKHUX BeMUMH B
BU/ie Tabmuil ¥ TpadrKOB, /iesiaTh BBIBOZBI TI0 pe3y/ibTaTaM UCC/Iel0BaHuS;

cobmoaTh mpaBria 6e30MacHOroO TPyZa NpU MpPOBeJeHUU UCC/ie[loBaHUM B
paMKax y4eOHOrO SKCIepUMeHTa, yueOHO-UCC/e/joBaTelbCKOd U TIPOeKTHOMN
JesITeTbHOCTU C MCTIO/b30BaHUEM U3MepUTebHbIX YCTPOWCTB U JlabopaTOpHOTo
o06opya0oBaHUS;

pellaTh pacCyéTHble 3a/laud C SIBHO 3aZlaHHOM (DU3UUeCKOU MO/Iesblo,
VICTTI0JIb3YS (PM3MUeCKre 3aKOHbI U MPUHLIMITBI, HA OCHOBE aHa/In3a yCJI0BUS 3a[aud
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJENATh (hU3nuecKre BeTUUUHBI U (HOPMYIIbI,
HeoOXoJuMble /i1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TIO/TyUYeHHOI 0 3HaueHus (pH3u4eCcKol Be/IMUHHbI;

pellaTh KayeCTBEHHbIE 3a/jaui: BEICTPAUBATh JIOTUYECKH HEIPOTUBOPEUNBYIO
L[E[I0YKY PacCY’>K[JeHWU C OMOpOM Ha H3yueHHbIe 3aKOHbI, 3aKOHOMEDHOCTH W
dbu3rueckue siBJIeHUS;

WCTOMb30BaTh  TPU  pellleHMM  yueOHBIX  3aJjau  COBpeMeHHbIe
VH(OpPMaILIMOHHbIE TEXHOJIOTUM [J/Is1 TIOMCKa, CTPYKTYPUPOBaHUs, UHTEpIpeTaluu



Y TIpe/iCTaB/IeHys yueOHOM M Hay4YHO-TIONY/IIPHOM MH(pOpMALUY, TTOTyYeHHOU U3
Pa3/IMYHBIX UCTOUHUKOB, KDUTUUECKHY aHA/IM3UPOBaTh MOTyuaeMyo UH(HOpMalIULo;

TIPUBOJUTH TIPYMEPhI BK/IaJla POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE TIPOIIeCCOB OKPY/KaloIllero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

VCII0J/Ib30BaTh TeOpPEeTUUeCKHe 3HaHWS M0 (PU3MKe B MOBCEJHEBHOW >XU3HU
nist obecrieueHus: 6e30macHOCTH TIpU OOpallieHuy ¢ TIprubopaMu M TeXHUUECKUMHU
yCTPOMCTBAMH, Jjisi COXpaHEHUs 3/[OPOBbsI U COOJTFOZIeHNs] HOPM 3KOJIOTUUECKOTO
TIOBe/IeHUs1 B OKPY Karolllel cpejie;

paboTaTb B TpyIile C BbIIOJIHEHWEM pa3/MUHbIX COLIMAIBHBIX pOJIeH,
TJIaHUPOBAaTh pabOTy TPYIMIbl, PpalMOHA/JILHO pacrpeieisTb O00S3aHHOCTH U
TJIAHUPOBATh eSITe/IbHOCTh B HECTAHAAPTHBIX CUTYaLUsiX, afleKBaTHO OLI€HWBATh
BKJIaJl KaX/IOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMoi pob/ieMbl.

K xoHIy obyuenuss B 11 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHE [TOJDKHBI OTpaXkaTb CHOPMUPOBAHHOCTh Y 00yJarOIUXCsl YMeHHA:

JEMOHCTPUPOBaTh Ha TpUMepax po/jb U MeCTO (PU3KMKU B (DOPMUPOBAHUU
COBPEMEHHOM HayyHOW KapTHHbI MHpa, B Pa3BUTHUM COBPEMEHHOM TEeXHUKU U
TeXHOJIOTHM, B TIPAKTUUYECKOU JlesTe/IbHOCTH JIFO/lel, 11eJIOCTHOCTbh W eUHCTBO
¢bur3nUeckoil KapTUHbI MHUPa;

YUUTHIBATb TpaHULbl TIPUMEHEHUs] W3yUeHHbIX (U3UUEeCKUX Mojesei:
TOUEYHBIM 37IeKTPUUECKUM 3apsi/, JIyd CBeTa, TOUEeUYHbIA UCTOUHKK CBeTa, siZiepHas
MO/leJib aTOMa, HYK/JIOHHas MOjie/ib aTOMHOI'O sifipa TpU pellleHuU (hrU3uuecKux
3a/1ay;

pacrio3HaBath (r3nuecKre siBjieHus (TPoLecChl) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3/7IeKTPOJMHAaMHKHU U KBAHTOBOW (DM3UKU: 3/IeKTpHUYECKask IPOBOJUMOCTb,
TEeI/I0BOe, CBETOBOe, XMMUUECKOe, MarHUTHOe JeWCTBHs TOKa, B3auMO/leliCTBUe
MarHuTOB, 9J/IeKTPOMarHUTHasi WHAYKIUS, [eWMCTBMe MAarHWTHOTO TIO/sS Ha
TIPOBOJIHUK C TOKOM W [JBWDKYLIUHCS 3apsifi, 37eKTPOMarHUTHbIe KoJjie0aHUs U
BOJIHBI, TIPSIMOJIMHEMHOE pAclpOCTpPaHeHWe CBeTa, OTPa)KeHWe, TMpeoMJIeHue,
uHTepdepeHius, Audpakius W TMoJspu3alivs CBeTa, /IWUCIIepCUsl CBeTa,
doToannekTpruueckuii 3pdekT (poro3addeKkT), cBeTOBOe /JaBieHHe, BOSHUKHOBEHHE
JIMHENYaToro CrekTpa aTroMa BOJIOPOJA, eCTeCTBeHHasi W HCKYCCTBeHHast
Pa/IM0aKTUBHOCTb;

OMUCHIBaTh H3yueHHble CBOMCTBA BelllecTBa (3/71eKTpUUeCcKue, MarHUTHbIe,
OMTUUYECKUe,  3JIeKTPUUYECKYyl0  TMPOBOAUMOCTb  pa3/iMuHbIX  Cpefi) U
3/IeKTPOMarHuTHbIe SIBJIeHUs1 (TPOLIECChI), UCMO/b3ysl (PU3UUeCKUe BeJIMYUHbI:
3JIEKTPUUECKUN 3apsif, CW/la TOKa, 3JeKTPUYEeCKOe HarpsbkKeHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, PA3HOCTb TTOTEHIIMAsIOB, JIEKTPOJBIIKYINAs CHIa, paboTa TOKa,



WHAYKIUSI MarHATHOTO To/si, cuia Awmrepa, cuia JlopeHila, WHAYKTUBHOCTb
KaTYIIKH, SHeprusi 37eKTPUUYeCKOro WU MarHWTHOrO I0jied, Mepuoji M uYacToTa
KosiebaHuli B KosebaTelbHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3JIEKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosiHAe |
OMTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaThb (PU3NUECKUU
CMBIC/T UCIIO/Ib3yeMbIX BeJWUMH, UX 0003HaueHWss U eJUHUIIbl, YKa3bIBaTb
dbopMysibl, CBA3bIBAKOIME [AHHYH (U3WUECKYH0 BeJWUMHY C JPYTUMHU
BeJINUMHAMUY;

OMUCHIBAaTb H3yUeHHble KBAaHTOBbIE SIBJEHUS U TIPOLIECCHI, UCMO/Ib3Ys
(¢ur3nueckue BeIUUYMHBI: CKOPOCTb 37€KTPOMAarHWTHBIX BOJH, [JIMHA BOJIHBI U
yacToTa CBeTa, SHepPrusi U UMNYyJibC (DOTOHA, MepUo/, MoJaypacnaza, SHeprusi CBs3U
aTOMHBIX sifiep, TpW OIMCAaHWW TPaBUJIbHO TPAKTOBaTh (U3NUECKHUN CMBbICT
WCTIO/Tb3yeMbIX BeJMUMH, UX 0003HaueHusi U eAUHULIbI, yKa3bIBaTh (HOPMYIIbI,
CBSI3BbIBAIOLME [IJaHHYIO (DU3UUECKYH0) BeJMYMHY C JpPYTMMU BeJWYMHAMMU,
BBIUMC/ISITh 3HaUeHue (PU3nueCcKou BeJTMUUHbI;

aHa/IM3MpoBaTh (pU3NUeCKUe TPOLIeCChl U SIBJIEHUs, UCTO0JIb3Yys (PunuecKuie
3aKOHbI Y TIPUHLUIIBL: 3aKOH OMa, 3aKOHbI MOC/IeI0BaTe/IbHOTO Y TapajieslbHOro
COoelMHEeHUs TIPOBOJHMKOB, 3aKOH [[Koynsi—/leHla, 3aKOH 3/IeKTPOMarHUTHOU
VH/IYKLIUM, 3aKOH TPSIMOJIMHEMHOTO PacrpoCTPaHEeHUsI CBeTa, 3aKOHbI OTPa)KeHUsI
CBeTa, 3aKOHbI TpesioMJIeHUs1 CBeTa, ypaBHeHHe DuHIITelHa A5 (poTodddekra,
3aKOH COXPaHeHUs] SHepruu, 3aKOH COXpaHeHWs UMIYJ/bCa, 3aKOH COXpaHeHUs
3JIEKTPUUYECKOr0 3apsi[ja, 3aKOH COXpaHeHWs MaCcCOBOr0O uucJja, MocTysaTtel bopa,
3aKOH paJJM0aKTUBHOIO pacmafia, TPy 3TOM pa3/ndaTh CJ0BECHYIO (DOPMYTUPOBKY
3aKOHA, ero MarTeMaThyeckoe BbIp&KEHHWE W YC/IOBUA (TpaHWIlBl, 00/1acTH)
TIPUMEHUMOCTY;

ornpejensTh HalpaB/eHUe BeKTOpa MHAYKLMM MarHWTHOTO TOJIsi TIPOBOJHUKA
C TOKOM, CU/IbI AmIiepa U cubl JIopeH1ia;

CTPOUTH U OIMCHIBaTh H300pakeHWe, CO37aBaeMoe TUIOCKUM 3epKajioM,
TOHKOU JIMH30U;

BBITIOJIHATb 3KCIIEPUMEHTBHI 10 MCC/IeI0BaHUI0 (DU3MYECKUX SIBIEHUWA W
TIPOLIeCCOB C HCIO/b30BaHWEM TMPSMBbIX W KOCBEHHBIX W3MEDEeHWM: TpPU 3TOM
dopMyvpoBaTth TIpoOsieMy/3afjauy YW TUIOTe3y Yy4ueOHOTO JKCTepHMeHTa,
coOupaTh yCTaHOBKY W3 TpPe/JI0’KeHHOTr0 000py/0BaHUs, MPOBOJUThH OIBIT U
(bOopMyIMpOBaTh BBIBOJBI;

OCYILIeCTB/ISITh MIPSIMbIe U KOCBEHHbIE M3MepeHUs1 ((U3MUYeCKUX BeJIUUWH, TIpU
3TOM BBIOMPATh ONTUMAJBHBIA CTIOCOO W3MepeHWs W HCII0/Ib30BaTh W3BECTHBIE
MeTO/Ibl OLIeHKH MOTPelIHOCTeN U3MepeHU;

WCCeIoBaTh 3aBUCMMOCTH  (DU3UUECKUX BEJWYMH C HKCI0/Ib30BaHUEM
MpSIMBbIX W3MEPEHWW: TPU S5TOM KOHCTPYMPOBaThb YCTAaHOBKY, (PUKCUPOBAaTh



pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYEeCKUX BeJWUYMH B BUZe Tabaui] u
rpadMKoB, iesiaTh BbIBO/bI TI0 pe3yJ/ibTaTaM UCC/IeZlOBaHuS;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia MpU MPOBeJeHUU UCCTIeJOBaHUN B
paMKax y4eOHOro SKCIepuMeHTa, yueOHO-UCCIe0BaTebCKONW U TIPOeKTHOMN
JesiTeJIbHOCTA C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWMCTB M 71ab0paTOpHOTO
obopyoBaHUS;

peliatb pacyéTHble 3a/laud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
VCT0JIb3y$ (hr3UuecKre 3aKOHbI Y TIPUHLIMIIBI, Ha OCHOBE aHasiu3a yCJI0BUS 3a/lauu
BbIOMpaTh (PU3NUECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,
HeoOXoJuMble [7isi eé pellleHus], TIPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TOJIyUeHHOT0 3HaueHus1 (PM31UecKoil BeJIMUUHBI;

pellaTh KaueCTBeHHbIE 3a/jJaul: BbICTPAaUBATh JIOTUUECKH HEITPOTUBOPEUUBYHO
L[ETIOUKY PACCY)K[EeHWM C OIMOopod Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH U
dbu3nueckue siB/IeHNS;

WCTIOMb30BaTh  TIPA  pellleHMA ~ yueOHbIX  3a/au  COBpeMeHHbIe
MH(MOpMaI[MOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLiuu
Y TIpe/iCTaB/IeHys yueOHOM 1M Hay4YHO-TIONY/IIPHOM MH(pOpMAaLUY, TTOTyYeHHOU U3
Pa3/IMYHbIX UCTOYHUKOB, KDUTUYECKH aHaTM3UPOBaTh MOJydYaeMy0 HH(POpPMaLIUIO;

OOBSICHITH TIPUHLIUITBI  JIEMCTBUSI MaIllMH, TIPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3/inyaTrh YCIOBUS UX 0€30MacHOr0 MCIO/Ib30BaHuUs B MTOBCeJHEBHOMN
YKU3HU;

MIPUBOJUTH NIPUMePbI BK/IaJla POCCUMCKUX U 3apy0e)KHBIX yUEHBIX-(HU3UKOB B
pa3BUTHe HaykW, B OOBSICHEHHE TPOLIeCCOB OKPY’KaloIllero Mupa, B pa3BUTHE
TeXHUKHU U TeXHOJIOTUH;

WCII0J/Ib30BaTh TeOpeTUUecKue 3HaHWs M0 (PU3rKe B MOBCEAHEBHOW >XU3HU
J71si obecrieueHus1 6e30MaCHOCTU TMpY obpaltieHrH ¢ MprubopaMu U TeXHUUYeCKUMU
yCTPONCTBaMH, AJIsi COXPaHEHUsI 3/I0POBbsl U COOJIIO/IeHUsT HOPM 3KO0JIOTHUECKOTO
TIOBeJIeHUs B OKPY>Katoller cpeJe;

paboTatb B TpyMile C BBIIOJIHEHWEM pa3/WYHbIX COLIMAIBHBIX pOJiel,
TJIaHUPOBaTh paboOTy TpyNmMbl, paLMOHA/NLHO pacrpeienissTb 00S13aHHOCTH U
TIJIAHUPOBATh [leITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[eHHBATh
BKJIa/l K&)K/IOTO U3 YUaCTHUKOB TPYTIILI B pellieHre pacCMaTprBaeMoi pobieMbl.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHoBaHuUe pas3/ie/ioB M TeM NPOrpaMMbl KOJ‘I::CIEIC:BO (?;::32[::11:;:;(32353;::2
Paszpen 1. PU3UKA 1 METO/IbI HAYUHOI'O ITO3HAHMUSI (2 yaca)
1.1 ®u3KKa U MeTO/ibl HAYYHOI'0 TTI03HaHUS 2 bubmioreka LIOK https:/m.edsoo.ru/7f41bf72
Pa3pen 2. MEXAHUKA (18 yacoB)
2.1 Kunematuka 5 Bbubsmoreka LIOK https://m.edsoo.ru/7f41bf72
2.2 NuHamuKa bubmoteka LIOK https:/m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 bubmioreka LIOK https:/m.edsoo.ru/7f41bf72
Pazpen 3. MOJIEKYJISIPHASI ®U3NKA U TEPMOJUHAMMKA (24 yaca)
3.1 OCHOBBI MOJIEKY/ISIPHO-KMHETUUYECKOM Teopuu 9 Bbubnumoreka LIOK https:/m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEpMOJMHAMUKU 10 bubmioteka LIOK https:/m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOsIHUA BelljecTBa. Pa30Bble epexo/bl 5 bubmmoreka 1IOK https:/m.edsoo.ru/7f41bf72
Pazpen 4. JJIEKTPOJVUHAMMKA (24 yaca)
4.1 OneKTpocTaThKa 10 Bbubnmoreka LIOK https:/m.edsoo.ru/7f41bf72
4.2 [TocTosIHHBIN 371€KTPpUYeCKri TOK. TOKM B pa3/IMUHbIX Cpejax 14 bubmuoreka IIOK https:/m.edsoo.ru/7f41bf72
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KJIACC

Ne n/m | HaumeHoBaHUe pa3/ie/ioB U TeM NPOrpamMMbI KOJII:::::]C:BO INeKTPOHHLIE (umf)f:;:zz 00pazoaTenHLIe
Pazpen 1. SJIEKTPOJUHAMMKA (11 yacoB)

1.1 Martntiioe rojte. JMeKTpOMArHHTHas 11 bubmoteka LIOK https://m.edsoo.ru/7f41c97c

VHAYKLYS

Pa3zgen 2. KOJIEBAHHWSA U BOJIHBI (24 yaca)

2.1 Mexarreckite i S7eKTpOMArHHTHbIe 9 bubnuoreka LIOK https:/m.edsoo.ru/7f41c97¢c

KosiebaHust

2.2 MexaHuyeckye U 371eKTPOMarHUTHbIE BOJIHbI 5 bubmioteka LIOK https:/m.edsoo.ru/7f41c97c

2.3 OnTHKa 10 bubmoteka LIOK https:/m.edsoo.ru/7f41c97c
Pasgen 3. OCHOBBI CITEIIAJ/TbHOM TEOPUM OTHOCUTEJ/IBHOCTM (4 uaca)

3.1 OOTC;OOC?;:;??C?;LHOH TeopuH 4 bubmoteka LIOK https://m.edsoo.ru/7f41c97c
Pa3pen 4. KBAHTOBASI ®M3UKA (15 yacos)

4.1 OneMeHTbl KBaHTOBOW OMTUKHU 6 bubmoteka LIOK https://m.edsoo.ru/7f41c97c

4.2 CrpoeHue aToMa 4 bubmmoreka LIOK https:/m.edsoo.ru/7f41c97¢

4.3 ATOoMHOe s7po 5 bubmioteka LIOK https://m.edsoo.ru/7f41c97c
Pa3pen 5. 3JIEMEHTBI ACTPOHOMUHN 1 ACTPOPMN3UNKMU (7 yuacoB)

5.1 OneMeHTbl aCTPOHOMUU U aCTPO(U3UKHU 7 bubmoteka LIOK https://m.edsoo.ru/7f41c97c
Paspen 6. OGOBIIIAIOIIIEE ITIOBTOPEHWUE (7 uacoB)

6.1 O6o011atoliee MOBTOPeHKEe 7 bubnuoreka LIOK https:/m.edsoo.ru/7f41c97c

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




YYEBHO-METOJNMYECKOE OBECIIEYHEHUE
OBPA3OBATEJ/IBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» ®dusuka, 10 knacc/ Msikuies I'.51., bByxosues b.b., Corckuit H.H. nop
penakiyeti [TapdenTtheBoii H.A., AkinoHepHoe 0011jecTBO «/3/1aTebCTBO
«IIpocserieHue»

» ®usuka, 11 knacc/ Msakuuues ['.J1., byxosues b.b., Hapyrun B.M. oz
penakiueii [TappentbeBoii H.A., AkiiioHepHOoe 0611ecTBO «M31aTenbCTBO

«ITpocselijeHue»

METOIJUYECKUWE MATEPUAJIbI /151 YUUTEJIA

1. ®enepanbHblii ['ocymapcTBeHHBIN 00pa3oBaTe/IbHBIN CTaHAAPT O0IIero
o6pazoBanus (PI'OC OOQ). - M.: Ilpocgertienue, 2021 T.

2. E.M. I'ytauK, A.B. [TepoimkuH. [Tporpammel ajis o6irjeo6pa3oBaTebHBIX
yupexxgeHul. ®usuka. 7-11 k. / coct. B.A. KoposuH, B.A. Opios. - M.:
Hpoda, 2010 r.

3. AraHoB A. B. ®u3suka BOKpyT Hac: KaueCTBeHHbIe 3aauu 1o pusrke / A. B.
AraHoB. — M.: [lom nefarorvky, 1998 r.

4. Byteipckuii I'. A. OkcnieprMeHTasbHbIe 3a/jauM no ¢usuke/ I'. A.
byteipckui, FO. A. CaypoB. — M.: [IpocBelnjenune, 1998 r.

5. I''{I.Msikuues, b.b. byxosues, H.H.Cotckui1 «®Pu3uka. 10 knacc», -M.:

[Ipocsemenue,2020



6. I fI.Mskuiues, b.b. byxosues, B.M. YUapyrun «®us3uka. 10 knacc», -M.:
[Tpocseienue,2021

7. A.Il.PeiMKeBHy, 3ajauHuK «Pusrka 10-11», -M.:ZIpoga,2019

8. JI.A.Kupuk «®u3uka 10. CamocTosiTe/lbHble Y KOHTPOJIbHBIE paboTh», -M.:
Nnekca,2020

9. B..Bepetensauk COOpHUK BOTIPOCOB | 3a7ay 110 ¢u3uke, TI1Y,2014

10. T'onbapb U. Y. C6opHUK BOTIPOCOB | 3afiau 1o ¢u3uke. M.: Bricias
mKosa, 1973.

11. Crenanosa I'. H. C6opnuk 3azau no ¢usuke / I'. H. CtenanoBa. — M.:
IIpocserenue, 2015 ¢

12. JI.A. Kupuk, ®usuka-10, camocTosiTe/ibHble 1 KOHTPOJIbHBIE paboThI. - M:
«nekca», 2019 .

13. bakanuHa, JI.I1., Bemonyukun, B.E., Ko3zen C.M. C60pHUK 3a/ja4 110
¢usuke ans 10-11 knaccoB ¢ yriybseHHbIM u3ydeHveM ¢usuku /Tlog
penakiueii C.M.Ko3zemia, M. : Bepoym — M, 2013.

14. Kabapgun, O.®., Opnos B.A., 3unsbepmand A.P. ®usuka: 3agauduk: 9-11
KJ/IacChl: YueOHOe nmocobue /715t 0011je0bpa3oBaTe/ibHBIX yUpeKaeHuil. — M.:

Ipoda, 2014.



IIUD®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCbI CETA
NHTEPHET

1. http://www.mon.gov.ru - odHuIMaIbHEIM calT MUHUCTEPCTBA 00pa30BaHus
U Hayku PO

2. http://www.edu.ru- geznepanbHbIi mopTan «Poccuiickoe obpa3oBaHue»
3. http://www.school.edu.ru - poccuiickuii 06111e006pa3oBaTebHbIN [TopTasn
4. http://www.ege.edu.ru - moptasa uHGOPMAaLIMOHHOM MOAJep>XKK EarHoro
roCy/IapCTBeHHOT0 K3aMeHa

5. http://www.fsu.edu.ru- dbegepanpHbIiii coBet 110 yuebHrkam MOuH PO
6. http://www.school-collection.edu.ru - egHas Ko/ieKius LU(PPOBBIX
oOpa3oBaTe/ibHbIX peCcypcoB

7. http://pedsovet.su/

8. http://festival.1september.ru/

9. http://www.uroki.net/

10. http://www.uchportal.ru/

O6pa3oBareibHble 371eKTPOHHBIE IHTepHeT-pecypChl

11. http://videouroki.net/ Buneoypoku B cetu IHTepHeT

12. http://www.alleng.ru/index.htm Bcem, kTO yumuTcs.

13. http://lit.1september.ru/index.php I'azeta «®u3nka»

14. http://ege.edu.ru [Toptan uHbopmaioHHol oagepxxku EI'D

15. http://www.proshkolu.ru/ Caut ass yuuresneu

16. http://www.repetitor.org/ Crctema caiToB «PerneTutop»



17. http://nsportal.ru/ CorjpanbHasi ceTb paOOTHUKOB 00pa30oBaHus

18. http://www.uchportal.ru/ YuuTtenbckuii moprasi
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