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INOSACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3uke 6a30BOrO0 YpOBHS Ha ypOBHe cCpefiHero o001iero
oOpa3oBaHus pa3paboTaHa Ha OCHOBe TOJIOKeHW U TpeOOBaHUM K pe3y/bTaTaM
OCBOEHUsI OCHOBHOI 00Opa3oBaTe/lbHOM TpOrpammbl, TpejcTaBieHHbIXx B ®T'OC
COO, a Takke c yuétom eaepanbHOii paboueil IMpOrpaMMbl BOCIIMTAHHUS H
KOHIIeTIUU TIperofiaBaHust yyeOHoro rpeaMera «®Pusnka» B o0Opa3oBaTebHBIX
OpraHu3aLusax Poccuiickon Denepanuy, peam3yroLux OCHOBHBbIE
oOpa3oBaTe/ibHbIe POTrPAMMBI.

CojgepxaHve mporpaMMbl 1o ¢uU3MKe HarpaB/ieHO Ha (opMUpOBaHHe
eCTeCTBeHHOHAYUHOM KapTWHBI Mupa oOydvarommxcsa 10-11 kmaccoB 1ipH
o0yueHuu ux (ur3uke Ha 6a30BOM YPOBHe Ha OCHOBE CUCTEMHO - /lesiTe/TbHOCTHOTO
nogxoza. Ilporpamma mo ¢usvke coorBercTByeT Tpeboanusm PI'OC COO k
MJIAHUPYeMbIM JIMUHOCTHBIM, TpPeAMEeTHbIM M MeTalpeJMeTHbIM pe3yJ/bTaTaM
oOyueHusi, a TaK)Ke YUYMTbIBaeT He0OXOJUMOCTb peanu3al[ii MeXIpeaMeTHbIX
cBsizeld (PU3MKKM C eCcTeCTBeHHOHayUHbIMU yuyeOHbIMU mpeAMeTamMu. B Held
OTIpe/IeJISIIOTCS. OCHOBHBIE L/ M3yueHus: (U3MKU Ha YPOBHE Cpe/iHero o01iero
oOpa3oBaHus, T/IaHUPyeMble pe3y/bTaTbl OCBOEHHsI Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTarpeJMeTHbIe, pefiMeTHbIe (Ha 6a30BOM ypOBHe).

[Iporpamma 1o u3svke BKJItOUAeT:

 TJIaHHMpYeMbIe pe3y/bTaThl 0CBOEHUS Kypca (r3rku Ha 6a30BOM ypOBHe, B

TOM UHCJIe TIpe]MeTHbIe Pe3y/IbTaThl 110 ToJaM 00yueHUs;

e copepxaHue yueOHoro rpeaMeTta «Pu3nka» 1o rogam oOyueHusl.

dusmKa Kak Hayka O Haubosee 0OOIIMX 3aKOHaX TPUPO/IbI, BBICTyMas B
KauecTBe yueOHOro TpeZiMeTa B IIIKOJIe, BHOCUT CYII|eCTBEHHbBIN BK/IaJ] B CUCTEMY
3HaHul 06 okpyskatoijem mupe. LIIKoabHBINA Kypc (GHU3UKU — CUCTEMOOOpa3yIOIHii
JJIsl eCTeCTBeHHOHAYUYHbIX yueOHbIX TIPeMeTOB, MOCKOIbKY (H3nUecKre 3aKOHbI
JeXXaT B OCHOBe TIPOIIeCCOB U SIBJIEHWM, M3ydaeMbIX XHUMUel, Ouosorue,
¢usmueckor reorpadued U acTpoOHOMUeW. Vcronb30BaHME W AKTHBHOE
rnpuMeHeHue  (U3MYECKUX 3HAHWUW  OMpefie/isieT XapakTep W pa3BUTHe
pa3HOOOpa3HbIX TexXHOMOTU B cdepe SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOJIyYeHHUs] HOBbIX MaTepUa/ioB C 3a/laHHbIMU CBOWCTBAMM W JIPYTHX.
N3yuenune  (U3MKA  BHOCAT  OCHOBHOM  BKJIaJ B (popMuUpOBaHHE
eCTeCTBeHHOHAYYHOW KapTWHbI MHpa 00ydJaroiuxcs, B (OpMHUpOBaHHE YMEHHM
NPUMEHSATb Hay4YHbIi MeTOJ] TI03HAHWSl TP BBLITIOJTHEHUM UMM yueOHbIX
1CCJieIOBaHUM.

B ocHoBy Kypca ¢u3uKd [ ypOBHS cpeAHero o0iiero obOpa3oBaHUS
TOJIOKEH psiJi WZAel, KOTOpble MOXXHO pacCMaTpuBaTh KaK TMPUHIUIIBI €ro
MOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUM C HeWl KypC SIB/SIETCSI JIOTMUECKH
3aBeplIEHHBIM, OH COZIeP)KUT MaTepras 13 BCexX pas3ZiesioB (PU3UKH, BKIHOUYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.

Hodes eeHepanuzayuu. B COOTBETCTBUMM C Heill maTepuan Kypca (GU3MKU
00beMHEH BOKpPYr (u3WyecKUx Teopuil. Begyuum B Kypce sBIsieTCS
(opMypOBaHUe TIpeJCTaBAeHUd O CTPYKTYPHBIX YPOBHSIX MaTepuy, BellecTBe U
roJie.

Hoes eymanumapusayuu. Eé peanusanusi TmipejrosnaraeT WCI0/Jb30BaHUe
TYMaHUTApHOrO MOTeHMana (U3NYeCcKO HayKd, OCMBIC/IEHUE CBSI3W Pa3BUTHS
¢usukM C pasBuTMeM 00IlecTBa, a TakKkKe C MHPOBO33PeHUYECKHUMH,
HPABCTBEHHBIMU U 9KOJIOTMUeCKUMU MPoOieMaMHu.

Hoes npuknaoHolli HanpaseneHHocmu. Kypc ¢u3uku  mipejrnosaraet
3HaKOMCTBO C IIMPOKUM KPYTrOM TeXHUYECKUX U TeXHOJIOTUYECKUX MPUI0KEHUN
V3yYeHHbIX TEOPUM U 3aKOHOB.

Hoes 53Kkonozusayuu peanusyeTcsi MOCPEACTBOM BBEJEHUS 3JIEMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYeCKUM TpobsieMaM COBPEMEHHOCTH,
KOTODbIe CBSi3aHbl C Pa3BUTHEM TEXHUKW U TEeXHOJIOTHM, a Takke OOCYXAeHus
npobJ/ieM paloHaTbHOTO PHPOAOIIO/Ib30BaHUs U 9KOJI0rnueckoi 6e30macHOCTH.

Crep)KHeBbIMM 3/IeMeHTaMM Kypca (M3MKUM Ha ypOBHe cpejHero oOiero
obpa3oBaHus sBAAIOTCA (pr3nueckue Teopuu ((popMHUpOBaHHE TIpeACTaBIeHUN O
CTPYKTYype MOCTpPOeHus1 (U3NYeCKOW Teopuu, posr (yH/aMeHTalIbHbIX 3aKOHOB U
NPUHLIMIIOB B  COBPEMEHHbIX TMpe/CTaB/leHUsIX O I[pUpoZe, TpaHULIax
MPUMEHMMOCTU TEeOpHM, /[Ji1 OINUCaHUsl eCTeCTBeHHOHAyUHbIX SIBJIeHUA W
TIPOLIECCOB).

CuCTeMHO - JiesiTe/IbHOCTHBIN MOAX0/ B Kypce (U3UKU peanu3yeTcs Ipex/ze
BCETO 3a CYET OpraHu3alliy SKCIepUMeHTaTbHON JesiTeTbHOCTU 00yYaroluXcsl.
Ons  6a3oBoro ypoBHs Kypca (U3MKKM — 3TO HCI0/Ib30BaHHWE CUCTEMbI
(pOHTaNBHBIX KPAaTKOBPEMEHHBIX JKCIIePUMEHTOB U j1abopaTOpHBIX Ppabor,
KOTOpble B Tporpamme 1o ¢u3rke o0beJuHEeHbI B OOIIMI CIMCOK YYeHUYeCKUX
MIPaKTUYeCKUX paboT. BhiziesieHre B yKa3aHHOM IlepedHe J/1ab0opaTOpHBIX paboT,
MPOBOAUMBIX  [I/I  KOHTPOJSI M  OLIeHKHM, OCYILeCTB/sIeTCSl  yuyaCTHUKaMHU
oOpa3oBaTe/sibHOTO TIpollecca HWCXOAs U3 0COOeHHOCTeM IUIaHUPOBaHUS U
ocHalleHusi KabuHera ¢usuku. Ilpu 3TOM obecreurBaeTcsi  OBJafieHUe
00yyarolMMUCs YMEeHUsIMU TPOBOJUTH KOCBEHHble W3MepeHMsl, UCC/ef0BaHUs
3aBUCUMOCTeM (U3MUYeCKMX BeIMUMH W TIOCTAaHOBKY OIBITOB T10 TIPOBEpKe
Tpe//I0XKeHHbIX THUTIOTe3.

Bosblioe BHHMMaHWe y/esieTCsl PpeLIeHWI0 PacyéTHbIX W KaueCTBEHHbBIX
3aga4. Ilpy 5TOM [/11 pacuéTHBIX 3a/au MMPUOPUTETOM SIB/ISIFOTCS 3a/lauM C SIBHO
3a/1laHHOM (PU3MYECKOU MO/Ie/TbIO, TTO3BOJISIIOLLIME IPUMEHSTh U3yUYeHHbIe 3aKOHbI U



3aKOHOMEpPHOCTU KaK M3 OJHOTO pa3fiesia Kypca, TaK W UHTeTPUPYs 3HaHUS U3
pa3HbIX pa3/ienioB. [si KaueCTBeHHBIX 3ajjau TIPUOPUTETOM SIBJISIIOTCS 3a/laHus Ha
00BsICHEHHE TIPOTeKaHUs (U3NUYECKUX SIBJIEHMM W TIPOLIECCOB B OKPY’KaroIjeu
KU3HU, TpeOyrome BbIOOpa (U3NUecKoW MoJenud [ CUTyallud TPaKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepuabHO-
TeXHUUeCKOMY obecrieueHHI0 yueOHOro mpoijecca 0a30BbIM YpOBeHb Kypca
GbH3MKK Ha ypOBHE cpeiHero obiriero o6pa3oBaHus [JO/DKEH U3yUuaThCs B YC/IOBUSX
TpeIMeTHOTO0 KabuHeTa (M3WKU WIA B YC/IOBUSIX WHTETPUPOBAHHOTO KabOWHeTa
TIpeIMeTOB eCTeCTBeHHOHAyUHOTO LWK/ia. B KabuHeTe GU3UKU [O/DKHO OBbITH
HeobxonuMoe JlabopaTopHoe 000py/0BaHUWe [/l BBIMOTHEHUS YKa3aHHBIX B
rporpamMme 10 (pu3rKe yUeHHUYeCKHX MPaKTHUeCKUX paboT W 1eMOHCTpaI[MOHHOe
obopyioBaHUe.

HdemoHcTpaliioHHOe 06opyZoBaHue (OpPMUpDYeTCs B COOTBETCTBUU C
MIPUHLIAIIOM MHWHHMA/IbHOM  [IOCTaTOYHOCTH M 00ecrieudBaeT TIOCTAHOBKY
TePEeUMC/IeHHBIX B TIporpaMme T10 (GH3MKe KIFUeBBIX JAeMOHCTpALid [jis
WCC/IeJOBAaHUST ~ M3yYaeMbIX SIBJIEHHW W TPOLIECCOB, OMIMUPUUYECKUX H
dbyHaMeHTa/IbHbIX 3aKOHOB, UX TEXHUUECKUX TTPUMeHeHUH.

JlabopaTopHoe o00opy/0BaHUe [Ji YUYeHHYeCKUX MpaKTUUecKux paboT
dbopMupyeTcss B BHle TeMaTHUYeCKMX KOMITJIEKTOB M 00ecCrieurBaeTcss B pacuére
OJHOTO KOMIJIeKTa Ha [JByX oOyuaromuxcs. Tematuueckrde KOMILIEKTEI
nabopaTopHOTO 000pYy/I0BaHUS [OJ/DKHBI OBITH TTOCTPOEHBI HAa KOMIIJIEKCHOM
WCII0/Tb30BaHWH aHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, a TaKkKe KOMITbIOTEPHBIX
H3MEePUTEe/IbHBIX CUCTEM B BU/le [TU(PPOBBIX T1ab0paToOpHii.

OCHOBHBIMH 11e/IIMU M3y4eHust (U3UKHU B 0011leM 00pa30BaHUM SBISIFOTCS:

e (QopmHupOBaHMEe HHTEpeca W CTpPeM/ieHUs O0ydYaroIuxXcsi K HaydHOMY
W3yUYeHUI0 TPUPOJbI, Pa3BUTHE WX HHTE/UIEKTYalbHBIX M TBOPUYECKHX
CII0COOHOCTel;

e pa3BUTHE TPe/CTAB/IEHNI 0 HAYYHOM MeTO/ie TI03HaHUs ¥ (HOPMUPOBaHMe
WCCJIeJOBATe/TbCKOTO OTHOILIEHHS K OKPY KarOIUM sIBJIEHUSIM;

e (QopmupoBaHHE HAyYHOIO MHMPOBO33DEHHMS KakK pe3y/ibTaTa H3y4YeHHUs
OCHOB CTPOEHHs MaTepuH U (QyHAaMeHTaTbHBIX 3aKOHOB (DU3UKUY;

e (QopmupoBaHue yMeHWM OOBSICHATH SB/IEHUS C WCIOIb30BaHUEM
bu3nuecKrx 3HaHUM U HayYHBIX /10Ka3aTe/bCTB,;

e (opMHpOBaHUe Mpe/CTaBIeHUNA O PO (PU3MKU JJjIs1 Pa3BUTHSL [PYTHX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTxkeHne 3TUX 1efieid obecrieunBaeTcs pellleHdeM C/IeyIOIMUX 3a7iau B

ripoljecce u3yueHust Kypca GM3MKU Ha ypOBHe cpefiHero obiijero o6pa3oBaHus:



e nmpuoOpeTeHWe  CHUCTeMbl  3HaHMKM 00  oOmUX  Qu3NUeCKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TeopusiX, BKJ/IHOYast MeXaHUKY,
MOJIEKY/ISIPHYI0  (DM3UMKY, 3/eKTPOJWHAMHUKY, KBAaHTOBYH) (U3UKy U
3JIeMeHTBI aCTPO(U3UKY;

e (¢dopMUpOBaHHWE YMeHWM TpPUMEHSATb TeopeTUUeCcKue 3HaHusl s
00BsicHeHUs] (U3MUECKUX SIBJeHWA B TpUPOAe W /s TIPUHSATHUS
TpaKTUYeCKUX pellleHuH B MOBCeHEBHOMW JKU3HMU;

e OCBOEHHMe CITIOCOOOB peIlleHHSI pa3/MUHbIX 3a7@d C SBHO 3a/laHHOM
¢dbu3nueckoi MoAeNblo, 3a/lau, IOoJpa3yMeBalolMX CaMOCTOsITebHOe
co3JjaHue (prU3nUecKor MoZie/iu, aJieKBaTHOW YC/IOBUSIM 3a/jau;

e TIOHMMaHWe (U3UYECKUX OCHOB WM TMPUHIUIIOB JE€MCTBUS TeXHUUECKHUX
YCTPOWCTB U TEXHOJIOTUUECKHUX MPOL[eCCOB, UX BIUSHUS Ha OKPY’KarOIIYH0
cpeny;

e OBJIa[leHHMe MeTO/laMHd CaMOCTOSITeJIbHOTO TJIAHWPOBaHUSI U TPOBeJEeHUs
(U3MUeCKUX SKCIIePUMEHTOB, aHa/v3a W WHTepripeTalid HWH(pOpMaluy,
orpe/esieHus JOCTOBEPHOCTH TOJIyYeHHOTrO pe3y/ibTaTa;

e (CO3/laHH€e YCJIOBUH /i1 Pa3BUTHSI YMEHUM TIPOEKTHO-UCCJIe/IoBaTeTbCKOM,
TBOPUYECKOU J1eTeTbHOCTH.

Ha wusyuenne ¢usuku (6a30BbI ypoBeHb) Ha YPOBHe CpeiHero o0iiero
obpa3zoBanHus otBoAuTCs 136 wacos: B 10 Kmacce — 68 yacoB (2 yaca B Heie/i0), B
11 knacce — 68 yacoB (2 yaca B HeZieJ0).

[MpennaraeMblii B TiporpamMme 1o (Qu3MKe TiepeueHb J1labOpaTOPHBIX U
TIPAaKTUUYECKUX paboT sB/seTCS peKOMEeHJOBaHHBbIM, YUWUTe/Ib Jie/laeT BbIOOD
TIpOBeJieHUsT J1abopaTOpPHBIX PAabOT U OMNBITOB C YUETOM WHUBUAYaTbHBIX
0CcOOeHHOCTeN 00yJaroIIMXCsl.



COAEPXXAHUE OBYUEHUA
10 KJTACC

Pa3pes1 1. ®usuka ¥ MeTOABI HAYYHOI'0 I03HAHUSA

du3nka — Hayka O rpupofe. HayuHble MeTO[bl MO3HaHHS OKpY’Karolllero
Mupa. Posb 3KCIlepyMeHTa YW TeOpuM B [poliecce I103HAHUSA IPUPOJBL.
OKCrepyMeHT B (PU3KKe.

MopenvpoBanue (U3MYeCKUX SIBJIEHWKA U mpoleccoB. HayuHble TUMoTe3sl.
dusnueckre 3aKOHbI M TeopuM. ['paHULIBI NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpuHLMIT COOTBETCTBUA.

Ponb 1 mMecTto (u3UKM B (POPMHUPOBAHUM COBPEMEHHOW HAyYHOU KapTUHBI
MHpa, B IPaKTUYECKOU [1eATe/TbHOCTH JIFOJIeN.

LemoHcmpayuu

AwnanoroBele ¥ 1M(ppOBbIe U3MepUTeNbHble TPUOODPLI, KOMIIbIOTEPHbIE
JaTYMKH.

Pa3pen 2. MexaHUKa

Tema 1. Kunemamuka

MexaHuueckoe aABWKeHUe. OTHOCHMTETBHOCTb MeXaHWYEeCKOIO JIBMXKEHUS.
Cucrema otcuéra. Tpaekropus.

[TepemelrieHre, CKOpPOCTb (Cpe/iHsSISi CKOPOCTb, MTIHOBEHHasi CKOPOCTb) U
yCKOpeHHe MaTepuajibHOM TOUKM, MX MPOEeKI[MM Ha OCH CHCTeMbl KOOp/HWHar.
CrioxkeHue riepeMellleHUN U CJI0)KeHWe CKOPOCTe.

PaBHOMepHOe W paBHOYCKOPeHHOe TIpsIMOJIMHelHoe [BvkeHue. ['paduku
3aBUCMMOCTU KOOPJMHAT, CKODOCTHM, YCKOpDeHusi, NyTA U TiepeMellleHUs
MaTepHa/ibHOM TOUKU OT BpeMeHHM.

CBo0OosiHOe TlafieHue. Y cCKopeHre CBOOOTHOTO TaZieHusl.

KpuBonuHeiiHoe  ABKeHue. [IBi)KeHHWe  MaTepyhalbHOM  TOUKM  TIO
OKDY’>KHOCTH C TIOCTOSIHHOM T10 MO/IyJ/TH0 CKOPOCTbIO. YTJIOBasi CKOPOCTb, JIMHeWHast
ckopocTh. [Tepros 1 yactoTta obpairenus. [leHTpocTpeMHUTe/IbHOE YCKOPEHHE.

TexHUueckre yCTPOMCTBA M TMpaKTUUYeCKOe TIpUMEHeHWe: CIOUAOMEeTp,
JIBIDKEHHe CHaps/IOB, 1lelHbie U peMEHHbIe Tiepe/laui.

LlemoHcmpayuu

Mogenb cucTteMbl OTCUéTa, WITIOCTPALIUS KMHEMaTUYeCKUX XapaKTepUCTUK
JIBIDKEHUSI.

[Tpeobpa3oBaHye ABW)KEHHI C UCITO/Ib30BAaHUEM ITPOCTBIX MEXaHH3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

Habmtonenne ABWwKeHWs Tea, OpOIIEHHOTO IIOf YIJIOM K TOPH30HTY H
TOPU30HTA/BHO.



V3mepeHue yCcKOpeHHsi CBOOOAHOTO TafleHusl.

HamnpasieHne CKOpOCTU NPU ABUKEHUH 10 OKPY>KHOCTH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEPHOTO [BWKEHHUs C LeJIbl0 OIpefiesieHdss MIHOBEHHOU
CKOPOCTH.

WccnenoBaHne COOTHOLIEHWS MeXAY MOYTSIMH, IIPOUJEHHBIMM TeIoM 3a
1oc/iefioBaTe/IbHble  paBHble IIPOMEXYTKA BpPeMeHU I[IpU PaBHOYCKOPEHHOM
[BIJKEHMH C HaYa/IbHOM CKOPOCTBIO, PABHOW HYJIHO.

N3yueHne 1BMKeHUs LIapUKa B BA3KOU >KUIKOCTH.

V3yyeHue ABM>KeHUs Tesla, OpOILIeHHOTO TOPHU30HTA/IbHO.

Tema 2. Junamuka

[Ipunuyun  otHocurensHOCTH  ['amunes.  [lepBbii  3akoH — HbroToHa.
NHuepuyanibHbIe CUCTEMBbI OTCUETa.

Macca tena. Cuna. [lpuHiun cyneprno3vuuu cui. Bropou 3akoH HberOTOHa
JJ1s1 MaTepyuaJbHOM TOUKU. TpeTuid 3aKoH Hbl0TOHa /1711 MaTepranbHbIX TOUEK.

3aKOH BceMUpHOro TaroteHus. Cuna TsbkecTtd. IlepBasg KocMuueckasi
CKOpOCTb.

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

Tpenue. Byl TpeHus (TOKos1, CKObXeHus1, KaueHus1). Cuiia TpeHusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKeHUs U cuia TpeHus Nokos. KosdduiyeHT TpeHus.
Cwusia conpoTHUB/IeHUS TIPU ABWKEHUU TeJla B XKUKOCTU W/ rase.

[ToctymnaTesibHOe U BpalllaTesbHOe ABMKeHHe abCOMIOTHO TBEPOTO TeJia.

MoMeHT CuW/Ibl OTHOCWTE/IBHO OCH BpalleHus. Ilnedo cunel. YcnoBus
paBHOBeCHs TBEPAOIO Tesa.

TexHuyeckue yCTPOUCTBA U TIPAKTUUECKOEe TpPHUMeHeHWe: MOJALLIWITHUKH,
[IBUKeHUe UCKYCCTBEHHBIX CITyTHUKOB.

LlemoHcmpayuu

SABneHvie WHepLIUMU.

CpaBHeHVe MacC B3aUMOJEeUCTBYIOLLINX TeJl.

Bropou 3akoH HeroToHa.

W3mepeHue cuil.

CrioxeHuve CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTU OT ZiehOpMaLivu.

HegecomocTts. Bec Tena ripu yCKOpeHHOM IO bEMe U MaJeHUH.

CpaBHeHue CUJT TPEHUS TTI0KOs, KAUeHUs U CKOJIbXKEeHUSI.

YcnoBus paBHOBecusi TBEPOro Tesia. Buibl paBHOBeCHSI.

YueHuueckuli 3kcnepumeHm, aabopamopHble pabombi

V3yyeHue aBr>KeHUst OpycKa 1o HaKJIOHHOM TJIOCKOCTH.



NccnenoBanue 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLLUX B IPY)KWHE U
pe3uHOBOM o0pa3iie, OT UxX Ae(opMaliuy.

VccnepnoBaHve yCnoBUM paBHOBECHS TBEPAOrO Tela, WMEKOLIEro OCh
BpalL|eHus].

Tema 3. 3aKOHbI COXpAHEHUS1 8 MEXAHUKe

NmMnynbCc MatepuaibHOW TOUKM (Tena), CUCTeMbl MaTepUa/ibHbIX TOYEK.
Wmnynec cusibl ¥ M3MeHeHMe UMITyJbCa Teja. 3aKOH COXpaHeHUs WMITy/bCa.
PeakTrBHOe [IBIKeHUe.

Pabora cusibl. MOIIHOCTh CUJTBI.

KuHeTnueckasi sHeprvsi MaTepuanbHOW TOUKWA. Teopema 00 uU3MeHeHUH
KWHETUYEeCKOW SHEepPruu.

[ToTeHuManbHas SHeprus. [ToTeHuManbHas SHeprus yIIpyro
nedOpMUPOBAaHHOM  TIPY>KUHBI.  [loTeHI[ManbHasg  SHEprusi Tefa  BOM3U
TIOBEPXHOCTU 3eMJIN.

[loTeHUManbHble M HEMOTEHLMa/bHble  CUJIBL Cesa3b  paboThl
HEeINOTeHJMA/IbHBIX CWJI C W3MEHeHVWeM MeXaHWYeCKOW 3SHepPruyd CUCTeMBbI TeJl.
3aKOH COXpaHEeHUs] MeXaHUYeCKOW SHEepPruu.

Yripyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUUeCcKre yCTPOMCTBA M MpaKTUUeCKoe MpUMeHeHWe: BOJOMET, KOMép,
TIPYKVHHBIN [TUCTOJIET, IBW)KEHNE pakeT.

LlemoHncmpayuu

3aK0H COXpaHeHUsl UMITyJ/IbCa.

PeakTHBHOe [IB)KeHUe.

[Tepexop MoTeHI[MALHON YHEPTUN B KWUHETUUYECKYI0 U 00paTHO.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHure abCOMIOTHO HEYNPYroro yapa C MOMOIBI0 JBYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

WccnenoBanue cBsisu pabOThI CWIIBI C M3MeHEHUeM MeXaHW4YeCKOW SHepruu
TeJla Ha IpUMepe pacTsKeHUs] Pe3UHOBOIO XKI'yTa.

Paspen 3. MonekyisipHas (pu3nKa 4 TepMOMHAMHKA

Tema 1. OcHO8bI MO/1EKY/ASIPHO-KUHEMUYeCKoll meopuu

OCHOBHBIE T10/I0KEHUSI MOJIEKY/IIPHO-KUHETUUeCKOM TeOPUM U UX OIBITHOE
obocHoBaHve. bpoyHoBckoe aBwxkeHue. [duddysus. Xapakrep [ABWKeHUS WU
B3aMMOJIEMCTBUSl YacCTUL BeljecTBa. MoJiend CTpPOeHHs Tas30B, >KULKOCTeH H
TBEPABIX Tel U 00bsiCHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3THX Mo/jleneid. Macca u
pa3Mepsbl Mmosiekys1. KomnuectBo BeijectBa. [loctosgsHHass ABorazpo.

TeruioBoe paBHOBecue. TemnepaTypa U eé usmepenue. [lIkana temmeparyp
Henbcus.



Mogenb wupgeanbHoro rasa. (OcCHOBHOe ypaBHeHHE  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTHMUeCKOW SHepruu TervioBOro JABW)KeHHs uacTul] rasza. lllkama
TemriepaTyp KenbBuHa. I'a30Bble 3akoHbI. YpaBHeHHe MeHzeneeBa—KianeipoHa.
3akoH [lanbToHa. M3omporiecchl B uieaJbHOM Ta3e C MOCTOSHHBIM KOJIAYECTBOM
BemjecTBa. ['paduueckoe mpejicTaB/ieHWe W30MPOLECCOB: U30Te€PMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpPOWCTBAa U TMpaKTAYeCKoe TpHUMeHeHHe: TepMOMETP,
b6apomeTp.

LlemoHcmpayuu

OnbIThl, AOKasbIBarlollMe [UCKPEeTHOE CTPOeHHe BellecTBa, (ororpaduu
MOJIEKY/I OpraHU4eCKUX COeJUHEeHU.

OnbIThI TI0 [UDPY3UUN XKUAKOCTEN U ra3oB.

Moienb 6pPOYHOBCKOTO JBHKEHMUSI.

Mogens ornbita LlTepHa.

OnbITHI, Jl0Ka3bIBaroII[1e CylLL|eCTBOBaHUe ME>XMOJIEKY/ISIPHOTO
B3aUMO/IEeHCTBUSI.

Moienb, WTFOCTPUPYIOLIasi IPUPOAY AaBJIeHUs ra3a Ha CTeHKU COCY/a.

OnbIThl, WTIOCTPUPYIOIMEe ypaBHeHHWEe COCTOSIHUS —W/eajJibHOTO rasa,
M30MPOLeCCHI.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

OnpegeneHre Macchl BO3AlyxXa B KJIaCCHOM KOMHAaTe Ha OCHOBe W3MepeHW
00BbEMa KOMHATHI, ZIaB/IeHUsl U TeMriepaTyphl BO3/[yXa B Hell.

ViccnenoBaHue 3aBUCMMOCTH MeX/ly TlapaMeTpPaMU COCTOSIHUSL Pa3peXKeHHOT0
rasa.

Tema 2. OcHoébl MepMOOUHAMUKU

TepMoavHaMuueckasi cucreMa. BHYTpeHHsIsI SHeprusi TepMoJuHaMUUecKon
CUCTeMbI U CrIoco0bl eé u3meHeHusi. KosimuecTBo TeryioTel U pabota. BHyTpeHHsIs
SHepTUss ~ OJHOATOMHOTO  WJea/ibHOTO  Trasa. Bwujbl  Terionepejauu:
TeTUIONPOBO/IHOCTh, KOHBEKIUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBo TemnoThI MPU Terjionepeaayve.

[Moustue 06 aguabaTHoM mpoiiecce. [lepBbIli 3aKOH TepPMOAWHAMUKH.
[TpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHAMHUKKA K H3ompoljeccaMm. ['paduyeckas
WHTeprpeTalys paboThI rasa.

BTopoii 3akoH TepMoiiHaMuKA. HeoOpaTUMOCTh MpoLiecCcoB B IPUPO/IE.

TersioBble  MaimwmHbl.  [IpUHIUMMOBI  [JeHCTBUS ~ TEIUIOBBIX  MaIlWH.
[TpeoOpa3oBaHusl 3HEPrHMM B TeIJIOBbIX MaliMHaX. Ko3dduimeHT Tose3Horo
nevictBus TeryioBod MarmHbl. Llukn KapHo u ero ko3dduiieHT T0Je3HOTO
JercTBUsl. DKOJ/IoTHYecKre Mpob/ieMbl TerI09HepreTUKH.



TexHUuyeckrWe YCTPOMCTBA U TMPAKTUYECKOe T[pHMEHeHue: [BUraresib
BHYTPEHHET0 CropaHusi, ObITOBON XOMOAW/IbHUK, KOHAULIMOHED.

LlemoHcmpayuu

Vi3mMeHeHrie BHYTpeHHEH 3HEPrWM Tejla TIPU COBEPIIEeHWH pPabOThI: BBLIET
npoOKu 13 OyTBIIKW TI07 [eHCTBHEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B
NaTyHHOU TpyOKe TyTéM TpeHus (BUZE0 AeMOHCTpALIs).

V3meHeHMe BHyTpPeHHEW 3Hepruu (TeMriepaTyphbl) Tejla py Terionepejaye.

OnpIT TI0 aguMabaTHOMY pacCIIMPeHHI0 BO3Ayxa (OIMBIT C BO3YIIHBIM
OTHUBOM).

Moien mapoBo#i TypOUHBI, ABUTaTe/isi BHYTPEHHEro0 CropaHusi, peakKTUBHOTO
JIBUTaTeIsl.

YueHuueckull 3KcnepumeHm, aabopamopHble pabombil

N3mepeHnue yaienbHOM TEMIOEMKOCTH.

Tema 3. AzpezamHbie cocmosiHus éeujecmea. Pazoebie nepexoobl

[Tapoo6pa3oBaHue W KoHjleHcalys. VicriapeHue v KumneHue. AOCOMIOTHas U
OTHOCHUTe/IbHAsl BJI&YKHOCTb BO34yXa. HacelllleHHbIM Tap. YjenbHas TerwioTa
rapoo6pa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl KUTIEHUsI OT /1aBJ/IeHUsI.

TBépgoe Teno. Kpucraninueckue U amop(Hbie Tesia. AHU30TPOIMSI CBOMCTB
Kpucta/uioB. Kuakue Kpucta/ibl. CoBpeMeHHble Marepuasbl. l[lnaBneHue u
KpUCTasTu3alus. Y aeabHas TerioTa ruiasaeHus. Cybmmariusi.

YpaBHeHHe TeryioBoro OamaHca.

TexHuuyeCcKre yCTPOMCTBA M TMPAKTUYECKOe ITIPUMEHeHHWe: TUIPOMETD U
TICUXPOMETP, KaJIOpUMETP, TeXHOJIOTUM T0JIyYeHHUs] COBPEMEHHbIX MaTepHasioB, B
TOM YMCJ/Ie HaHOMaTepuaioB, U HAHOTEXHOJIOTUMU.

LlemoHcmpayuu

CBOUCTBA HACBIL[EHHBIX MAPOB.

Kurienue 1ipy moHW>KEHHOM [1aB/IEHUM.

Criocobbl 3MepeHuUst BIa)KHOCTH.

Habsro/ieHre HarpeBaHUs U TI/IaB/IeHMsT KPHUCTA/I/TMUECKOTO BellecTBa.

[emMOHCTpaLUs KPUCTAJ/IOB.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl

V3mepeHrie OTHOCUTE/ILHOM B/IaXKHOCTH BO3/yXa.

Pa3pen 4. dinekTpoaguHaMuKa
Tema 1. dnekmpocmamuka
OnekTpusauys Tes. OJIGKTPUYeCKUW 3apsf. /[Ba BUJA 3/IEKTPUUECKUX
3apsAf0B. IIpOBOJAHUMKY, AM3JIEKTPUKKM M TOJIYNPOBOAHUKUA. 3aKOH COXpaHeHWs
3JIeKTPUYECKOro 3apsija.
BsaumopeiictBue 3apsagoB. 3akoH KysioHa. ToueuHbld 3/1eKTpUYECKAN 3apsif,.
OnekTpuyeckoe moJsie. Hamnpsok€HHOCTb — 3/1eKTpyuyeckoro nossd.  [IpuHomn



CyNeprno3vLiA 37eKTPUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

Pabora cun  3nekTpocTtathueckoro  mnonas.  IloteHiman.  Pa3HocTh
roTeHManoB. [IpOBOAHUMKM W [US/IEKTPUKKA B 3JI€EKTPOCTAaTUUYECKOM  TIOJIe.
OvsnekTprueckasi MPOHUL[AeMOCTb.

OJIeKTPOEMKOCTb. KoHZieHcaTop. D/1eKTPOEMKOCTh TIJIOCKOTO KOHZEeHCaTopa.
OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

TexHUUyecKre YCTPOMCTBA W MPAKTAUYECKOe TMpUMeHEeHHe: 3JIeKTPOCKOT,
9/IEKTPOMETpP, 3/JeKTpOCTaThUecKasi 3alluTa, 3a3eM/eHHe 37eKTPOnpuOOopoB,
KOH/IEHCATOpP, KOMMPOBAJIbHBIN arapar, CTPYUHbBIM TIPUHTEP.

LlemoHcmpayuu

Y CTpOUCTBO M IPUHLIMI [IeUCTBUS 3/IEKTPOMETpa.

B3anmMogelicTBre Ha3/1eKTPU30BaHHBIX Tel.

DJIeKTpUUeCKOe 10Jie 3apSKEHHBIX TeJl.

ITpoBOIHMKH B 3/1IEKTPOCTAaTUUECKOM I10JI€.

DJIeKTpoCTaThueCcKast 3alluTa.

[V3neKTpUKYU B 3/1EKTPOCTaTAYECKOM MOJIe.

3aBUCMMOCTb  3JIEKTPOBMKOCTH TJIOCKOTO KOHJeHcaTopa OT IUIoLajuv
TJIaCTHH, PACCTOSTHUSI MEXXY HUMU U [IN3JIEKTPUUYECKOW TTPOHUIIaeMOCTH.

OHeprus 3apsyKeHHOr0 KOHleHcaTopa.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

N3mepeHue 3/1eKTPOEMKOCTH KOH/|€HCaTopa.

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

ONeKTpUUeCKUA TOK. YC/IOBUS CYL[eCTBOBAHUSI 3/€KTPUUECKOr0 TOKa.
Nctounvku Toka. Cuna Toka. [1oCTOSSHHBIN TOK.

Haripsikenue. 3akoH Oma /1151 yyacCTKa LieTiu.

OJIeKTpUUYECKOe COMNPOTUB/IEHUE. Y[IeJIbHOe COMNPOTUBJ/IEHUE BeleCTBa.
[TocnenoBaTenbHOe, Mapasie/ibHOE, CMelllaHHOe COeJUHeHre MPOBOJHUKOB.

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

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIMPOTHUB/IEHWE WCTOYHMKA TOKa.
3akoH OMa /151 TIOTHOU (3aMKHYTOW) 3/1eKTpUUecKou 1ienu. KopoTkoe 3aMbIKaHue.

ONeKTPOHHasE  MNPOBOJWMOCTb  TBEPABIX  METa/VIOB.  3aBUCUMOCThb
CONPOTHBIIEHUSI METAJIJIOB OT TemIiepaTypbl. CBePXIPOBOJUMOCTb.

DeKTpuuecKuii TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX ITyYKOB.

[TonyripoBOgHUKH. CobcTBeHHas v rp¥MecHast MPOBOJAUMOCTb
TI0JTyTIPOBOTHUKOB. CBOMCTBa p—Nn-Tiepexo/a. [1o1yrpoBogHUKOBBIE TIPUOOPHI.

ONeKTpUUeCKMd TOK B  pacTBOpax W  pacivlaBax  3JIeKTPOJIMTOB.
DJIEKTPOJIUTUYECKast IUCCOLMALUsA. DJIeKTPO/IU3.



OneKTpuueckud TOK B raszax. CamMOCTOSTeNbHBIM UM HeCaMOCTOSITeTbHBIN
pa3psa. Mosnus. [11a3ma.

TexHUueckue yCTPOWCTBAa U TIPAaKTHUYeCKOe TIpUMeHeHHe: aMIlepMeTp,
BOJIbLTMETP, peoCTaT, WCTOUHHMKM TOKA, 3JIeKTpOHArpeBareslbHble IPUOOPHI,
3/IEKTPOOCBETUTE/IbHBIE TIPUOOPBI, TEPMOMETD COTIPOTHB/IEHUS], BaKyyMHBIN U0/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBINA JUO/, Ta/lbBaHUKA.

LlemoHcmpayuu

W3mepeHue CUJTbI TOKA U HaTIPSDKEHUSI.

3aBUCUMOCTb COTIPOTHUBJIEHUSI LIUIUHAPUYECKUX TPOBOJAHUKOB OT JIJIUHBI,
TIJI0La/Iv TIOTIEPeYHOr0 CeueHrst U MaTepuasa.

CMelllaHHOE COeJJMHeHre TIPOBOJHUKOB.

[Ipsimoe wW3MepeHHe >JIEKTPOJBWXKYILeH CWibl. KOpOTKOe 3aMblKaHHe
raJibBaHM4eCKOro 3/ieMeHTa 1 OLleHKa BHYyTPeHHero COMpOTUB/IEHUS.

3aBUCUMOCTb COTMIPOTHBJIEHUSI METAJIJIOB OT TEMIIEPATYPBI.

[TIpoBOMMOCTB 3JIEKTPO/IUTOB.

VickpoBoM paspsj ¥ IPOBOJYMMOCTb BO3JyXa.

OAHOCTOPOHHSIS MPOBOAUMOCTD AUO/A.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

N3yueHue cMeIIaHHOTO COeJUHEHUSI PE3UCTOPOB.

W3mepeHue 3/1eKTPOABMXKYILeH CUbI UCTOUHHMKA TOKA W €ero BHYTPEHHEero
COTMPOTUB/IEHUS.

Habmtozenue s/eKTpom3a.

MexnipeagMeTHbIe CBA3U

W3yuenue Kypca ¢usvku 6a3oBoro ypoBHsi B 10 Kacce OCyIIeCTBSIeTCS C
YUETOM COZiepKaTelbHbIX MeXXIIpeJIMeTHbIX CBsI3eli C KypcaMu MaTeMaTHKH,
buonorun, XMMUH, Teorpadyy ¥ TEXHOJIOTHH.

MedcnpeomemHble noHssmusi, CBsI3aHHbIe C U3y4yeHHMEM MeTOJ0B Hay4HOIO
TO03HAHWs: siBJieHWe, Hay4Hbld (akT, rumoresa, (u3uyeckass BeJUUMHA, 3aKOH,
Teopwusi, HaO/MOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/lefTb, U3MepeHHe.

Mamemamuka: pelieHuWe CUCTeMbl YpaBHEHUW, JIMHeWHas (QyHKLuS,
napabona, runep6osia, UX rpapUKA U CBOMCTBA, TPUTOHOMETpUUECKHe (QYHKIIUU:
CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMEeTPUYECKOe TOXKZECTBO,
BEKTOPBI U UX MPOEKLIMM Ha OCY KOOP/IMHAT, CJI0XKeHHe BEKTOPOB.

Buonozus: MexaHuueckoe [BWKeHUe B >XUBOW MpuUpoze, auddysus, ocMoc,
TeTJI000MeH >KUBBIX OPraHU3MOB (BU/IbI TeTlionepe/iauu, TeIyIOBOe paBHOBeCHe),
3/IeKTpUUeCKUe SIBJIEHUs B XKUBOU MPHUPO/Ie.

Xumusi: AUCKpeTHOe CTpOeHUe BelleCTBa, CTPOeHHe aTOMOB M MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryiOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTeH U



ra3oB, 3/IeKTpUUYeCKWe CBOWCTBA MeTa/I/IOB, 3/I€KTPOJIMTHYECKas AUCCOLMaLus,
rajibBaHUKa.

TI'eoepacpusi: BNa)KHOCTb BO3/lyXa, BETPbI, 0apoMeTp, TepMOMETP.

TexHonoeus: Tipeobpa3oBaHue [BIKEHHN C KCIO/Ib30BaHHMEM MeXaHW3MOB,
yU4éT TpeHUs] B TeXHUKe, TIOJLIWITHUKY, WCIO0/b30BaHWE 3aKOHAa COXPaHeHUs
MMITyJibCa B TeXHUKe (pakeTa, BOJAOMET U JpYyrue), ABUraTe/llb BHYTPEHHEro
cropaHwusi, mapoBasi TypbuHa, OBITOBON XO0IUILHUK, KOHIULIMOHEDP, TeXHO/IOTUU
TOTyUeH!Us] COBPEMEHHBbIX MaTepuajioB, B TOM UHWC/e HaHOMAarepuasjaoB, U
HAHOTeXHOJIOTHH, 3/IeKTPOCTaTHUeCcKas 3all[uTa, 3a3eM/ieHHe 3JIeKTpPOorpubopos,
KCepOKC, CTPYMHBIN TIPUHTEP, 3/IeKTpPOHarpeBare/ibHbIe TipuOOopkI,
3/IeKTPOOCBETUTE/IbHBIE TTPUOODHI, rabBaHUKa.

11 K/TACC

Pa3pgen 4. JneKTpoguHaMHUKa

Tema 3. MazHumHoe nosie. 3/1eKMpoMazHUMHAs1 UHOyKYus

[TocTosiHHble ~ MarHWUTHL.  B3aumozelcTBHe  TOCTOSTHHBIX ~ MarHWTOB.
MarnutHoe Tione. BekTop MarHuUTHOM WHAYKUMW. [IpUHIMO Cyneprno3uiyu
MarHWTHbBIX MoJied. JINHUM MarHUTHOM WHAYKLWW. KapTWHa NWMHWUKA MarHUTHOU
WHAYKLWA 1107151 TIOCTOSIHHBIX MarHUTOB.

MarHutHoe TiO/le TPOBOJHMKA C TOKOM. KapTuHa /MHUN WHAYKLWAU
MAarHUTHOT'O TIOJ/ISl [JIMHHOTO TIPSIMOI0 TMPOBOJHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT OpcTefia. B3auMmoercTBre MpoOBOAHUKOB C
TOKOM.

Cuna Amriepa, eé MOAYy/Ib U HaripaBJieHUe.

Cuna JlopeHija, eé MOAy/b U HaripaB/ieHUe. [IBrKeHre 3apspKeHHOM YaCTHULIbI
B OZTHOPOTHOM MarHUTHOM I1o/1e. PaboTa cuibl JIopeHria.

AB/neHWe 5/IEKTPOMarHUTHOM WHAYKLUMHK. [IOTOK BeKTOpa MarHUTHOU
VHJYKLIUM. OJIeKTPOJBWKYILass CWia WHAYKUWU. 3akKOH 3/eKTPOMarHUTHOM
vHAyKUuu dapazes.

BuxpeBoe 3ssieKTpuueckoe Tiojie. OJEKTPOABWXKYILasg CWJia MHAYKLUUA B
TPOBOJHUKeE, IBW)KYILEMCS TTOCTYIaTe/IbHO B OAHOPOAHOM MarHUTHOM I10JIe.

ITpaBusio Jlenua.

NHAyKTUBHOCTb.  fIB/eHWe CaMOUHAYKLUMU. OJIeKTPOABWKYLLas ChJia
CaMOUHAYKLIUMU.

OHeprus MarHUTHOTO T10JI KaTyIIKU C TOKOM.

DJIeKTPOMarHuTHOe T10JIe.

TexHUUyeckue YCTPOMCTBA W MPAKTHUYECKOe TMpHUMeHEeHHe: T[OCTOSIHHbIE
MAarHuThbl, 3/IeKTPOMAarHuThl, 3JIEKTPOJBUraTe/lb, YCKOPUTEeIU 3JieMeHTapHbIX
YyaCTULl, UHAYKLWUOHHA T1eub.



LlemoHcmpayuu

OneIT OpcTea.

OTKJ/IOHEeHHe 3/IEKTPOHHOIO yYKa MarHUTHBIM I10JIEM.

JIMHUM VHAYKLAW MarHUTHOTO TIOJISI.

B3avnmMogelicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBre cunbl JIopeHLja Ha MOHBI 3JIEKTPO/IUTA.

SBneHue 5/1eKTPOMarHUTHOW MHAYKLWH.

IIpaBusno Jlenua.

3aBUCHMMOCTb 3/IEKTPOJBWKYLLEN CUIbl MHAYKLMU OT CKOPOCTA W3MEHEHUs
MarHMTHOIO MOTOKaA.

SIB/1eHre CaMOUHAYKLUY.

YueHuuecKuli 3kcnepumeHm, aabopamopHble pabombl

V3yyeHrie MarHUTHOIO T10/151 KaTYLIKU C TOKOM.

VccnepnoBanue 1elCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBanue siBleHUs 3/1eKTPOMarHUTHOW MH/YKLIWU.

Pa3pen 5. Kosie0aHusi ¥ BOJIHBI

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

KonebarenbHass  cucremMa. CBoOojHbIE  MexXaHWUeCKHe  KoJjieOaHMS.
'apmonuueckre Kosiebanus. Ilepuop, vacToTa, amruiMTyAa U (as3a KonebaHUi.
[Ipy>KUHHBI MasATHUK. MaTeMaTHUeCcKUid MasTHUK. YpaBHeHUe TapMOHMYECKHX
KosiebaHuii. [IpeBpaitieHrie SHePryuu MPU rapMOHUUYECKUX KOJIeOaHHsIX.

KonebaTenbHbiii KOHTYp. CBOOOJHBIE 3/IeKTPOMAarHUTHBIE KoJjiebaHUsS B
uiealbHOM KojiebareslbHOM KOHType. AHANOTUsi MeXIy MeXaHUueCKUMU |
3/IeKTPOMarHUTHbIMU  KojiebaHusiMu. Popmysna TomcoHa. 3akoH COXpaHeHUs
SHEPTUU B UJiealbHOM KosiebaTesTbHOM KOHTYPe.

[TpencraBieHue O 3aTyxaroIux KomebaHUsX. BbIHYKIeHHbIe MeXaHUUYeCcKHe
KonebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1IeKTPOMarHUTHbIe KojiebaHusl.

[TepemeHHbIi TOK. CHHYCOWJANbHBIA [EePEMEHHbIM TOK. MOIJHOCTb
MepeMeHHOr0 ToKa. AMIUIUTYAHOe W [IeHCTBylOIllee 3HaueHHWe CUJIbl TOKAa U
HarpspKeHUsl.

Tpanchopmarop. TIponsBozCTBO, Mepefiaua U MoTpebieHye 3/1eKTPUUeCcKoi
SHepruu. JKOJOrMuecKre PUCKU TpU MPOM3BOACTBe 37eKTpo3Hepruu. KymnbTypa
VICTI0/Tb30BaHUs1 3/IEKTPOIHEPTHH B TTOBCEJHEBHOM »KM3HHU.

TexHUUecKue YCTPOWCTBAa M TMpPAKTHUYeCKOoe NpUMeHeHUe: 3/IeKTPUUeCKU
3BOHOK, F'eHepaTop NepeMeHHOr0 TOKa, IMHUM 3J/IeKTporepeiay.

LemoHcmpayuu

ViccnemoBanue TapamMeTpoB Kosie0aTe/bHOM CHCTeMbl (TIPY>KWHHBIN WA
MaTeMaTUYeCKUN MasiTHUK).



Habtro/ieHue 3aTyxaroIux KoieOaHi.

VccnemoBaHre CBOMCTB BBIHYKAEHHBIX KOIe0aHHUM.

Habntonenue pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOTe0aHUsI.

OcuuiorpaMMel (3aBUCMMOCTU CHJIbI TOKA U HAalpsDKeHUs1 OT BpEMeHM) /1Sl
3/IeKTPOMAarHUTHBIX KOJleOaHUM.

Pe3oHaHC TpyM TOC/IeJOBaTelbHOM COEJMHEHUM DPE3UCTOpa, KaTyLIKd
VIH/[yKTUBHOCTH Y KOH/JIeHCaTopa.

Mopenb TMHUM 371eKTpONepesaun.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

WccnenoBaHve 3aBUCMMOCTU TepyoZia Masbix KojaebaHWM Tpy3a Ha HUTH OT
JTUHBI HUTH Y MacChl Ipy3a.

WccnenoBanne mnepeMeHHOrO TOKAa B LeNA W3  MOC/Ie0BATe/bHO
COeIMHEHHBIX KOHZEHCAaTOPa, KaTyIIK/A U pe3ucTopa.

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

MexaHuueckue BOJHBI, ycioBusi pacnpoctpaHeHusi. [lepuog. CKopocTb
pacrpocTpaHeHusi W [JIMHA BOJHBL. [lomepeuyHble W TPOAOJIbHBIE BOJIHBL.
NHurtepdepeniys 1 qudpakiiyds MexaHu4eCKUX BOJIH.

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

D/eKTPOMAarHUTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUs] 3/IEKTPOMArHUTHBIX BOJIH.
B3avmuasi opuenTaius BektopoB E, B, V B sniekTpomarauTHOM BoHe. CBOWCTBa
3JIeKTPOMAarHUTHBIX BOJIH: OTpakeHue, TNpesioM/ieHue, Mospusalnus, Judpakiys,
vHTepdepeHIus. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

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

[IpyHLMIBI paguOCBA3U U Te/leBUAeHus. Pagyonokanus.

ONeKTPOMarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHuuyeckre yCTPOWCTBA U TIPAKTUUECKOe TpHMEHeHue: MY3bIKa/bHbIe
VHCTPYMEHTHI, YJIbTPa3BYKOBasi AWArHOCTHMKA B TeXHUWKe W MeJWLIVHe, pajap,
paZiIMOTIPUEMHIIK, TeJIeBU30p, aHTeHHa, TefedoH, CBU-neus.

LlemoHcmpayuu

OO6pa3oBaHue ¥ pacipOCTpaHeHHe TTOTIePEeYHBIX U IMPO/[0/IbHBIX BOJIH.

Konebmtorieecst Tesio Kak NCTOUHUK 3BYKa.

HabsroieHre oTpaykeHus U MpeioM/IeHUsI MeXxaHUUeCKUX BOJTH.

Habmtopenue natepdeperiiyy v Audpakiiii MeXaHUUeCKHUX BOJIH.

3BYKOBOUW Pe30HAHC.

HabsrofieHre CBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW U
YacTOTOM KosieOaHMiA.



WccnenoBanne  CBOMCTB ~ 3/1EKTPOMAarHWATHBIX — BOJIH: OTpa’kKeHue,
ripesioM/ieHue, nosipusanus, Audpakuys, UHTepdepeHLusl.

Tema 3. Onmuka

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

OTpakeHre cBeTa. 3aKOHBbI OTpakeHHUsI cBeTa. ITocTpoeHne M300pa>keHUH B
IIJIOCKOM 3epKare.

[TpenomeHuve cBeta. 3aKOHbI TIpesIoMIeHuUs cBeTa. AOCOJIIOTHBIN TIOKa3aTeb
nipeomsieHusi. [losiHOe BHyTpeHHee oTpaxkeHue. [lpefieNlbHBIM Yroa TOJTHOTO
BHYTPEHHEr0o OTPa’KeHUs.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobuparolifue ¥ pacceuBarolje JiMH3bl. ToHKas JimH3a. DOKycHOe
pacCcTOsTHUe W OITHYecKas CWia TOHKOW JiMH3bl. [locTpoeHue H300pakeHW B
coOuMparIlyX ¥ pacceuBaroluX nH3aX. PopMysia TOHKOW JIMH3bI. YBeIuueHue,
JlaBaeMoe JIMH30M.

[Tpeaenbl NpUMEHUMOCTH FeOMEeTPUYECKOW OINTHKH.

BonHoBasi ontuka. WHTepdepeHiusi cBeta. KorepeHTHble HWCTOUHHUKMU.
YcnoBusi HabmofeHWss MakKCHMyMOB W MUHUMYMOB B UWHTep(epeHIMOHHOM
KapTUHEe OT [IBYX CUH(a3HbIX KOTePeHTHbIX NCTOYHUKOB.

Oubpakius cBeta. [Judpaki[ioHHas pemiéTka. YCIoBUe HaOMOAeHus
[JIABHBIX ~MakKCUMYMOB TIpM MaJleHUd MOHOXPOMAaTWMYeCcKOro CBeTa Ha
M(PPaKIMOHHYIO PellIETKY.

ITonspusanus ceera.

TexHUuyecKre yCTPOWCTBA U TIpAaKTUUECKOe TPMMEHeHWe: OUKH, JIyla,
doToarmapaT, MNPOEKIMOHHbIN arrmnapaT, MHWKPOCKOM, TeJleCKOI, BOJIOKOHHas
OMNTHKa, AU(PPaKIMOHHAs PeIIETKa, TTO/ISIPOU,.

LlemoHcmpayuu

[IpsiMonviHeliHOe pacrpoCTpaHeHWe, OTpakKeHWe W IIpeJioMJIeHue CBeTa.
OnTuueckuie IpUOOPHI.

[ToniHOE BHYTpeHHee oTpakeHUe. Mojiesib CBETOBO/A.

WccnenoBanue cBONCTB n300paykeHWH B JIMH3aX.

Mopenu MUKpPOCKOIIa, TejlecKorna.

HabsroieHre nHTEepdepeHiuy CBeTa.

Habmonenne audpakiuu ceeTa.

Habmtonenue aucrnepcru cBerta.

[TonyyeHue criekTpa € TIOMOLLbIO TIPHU3MBL.

[TonyuyeHue crieKTpa C MOMOILbIO AUGPaKLIMOHHOM PeIETKU.

HabsrojeHue nmonsipyu3aliiy CBeTa.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombl



W3mepeHue 1oKa3aTesisi pe/ioM/IeHHsl CTeKIIa.
VccnepoBaHre CBOMCTB M300pakeHUH B TMH3aX.
Habmtopenue aucrnepcru cBerta.

Pa3zgen 6. OcHOBBI crieliia/IbHOM TeOPUU 0THOCUTE/TbHOCTH

['paHMibl  TIPUMEHUMOCTM  K/JIaCcCMYeCcKOM  MexaHUKU.  [locTynatsl
CrelaJibHOW TeOpUM OTHOCUTETbHOCTH: WHBApPUAHTHOCTh MOJY/sl CKOPOCTH
CBeTa B BaKyyMe, MPUHLIUI OTHOCUTEIbHOCTU JWHILTEUHA.

OTHOCUTETBHOCTh OJJHOBPEMEHHOCTH. 3ame/j/ieHre BPEMeHU U COKpallleHue
JUTAHBI.

OHeprusi U UMMYJIbC PeIsSITUBUCTCKOW YaCTHULIbI.

CBsI3b MaCChl C SHepruer U UMITYJIbCOM PeJISITUBUCTCKOM YaCTHULIbl. DHEPrusi
TIOKOSI.

Pa3pen 7. KBanroBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otonHbl. ®opmyJia [1naHKa cBsi3u 3HepruM (OTOHA C €ro YaCTOTOW. DHEepPrust
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccnefioaire Gpoto3ddekra. OmnbiThl A. I'. CToseToBa. 3aKOHbI
doToapdekra. YpaBHeHue IliHIITeMHa Ay GoTodpdekra. «KpacHas rpaHuia»
dboToaddekTa.

Hapnenue ceta. OmnbiTel [1. H. JleGenesa.

XuMHueckKoe JeliCTBHe CBeTa.

TexHUUecKue YCTPOMCTBA W MpaKTUUeCKoe MpHUMeHeHUe: (HOTO3/eMEHT,
dboTojaTUMK, cosiHeuHasi baTtapesi, CBeTOAMNO/,.

LlemoHcmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOM IJTaCTUHOM.

WccnenoBaHue 3akOHOB BHellIHero (oTo3(dekra.

Cseroauop,.

CosiHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mogens atoma TomcoHa. OnbiTel Pe3epdopzaa Mo paccesHUIO O -UacCTHL.
IInanerapHas ™mogens aroMa. Iloctynatel bopa. W3nyueHue U morJolneHue
(OTOHOB TMpU TMepexo/ie aToMa C OJHOTO YPOBHSI SHePruv Ha Apyrou. Bugml
criekTpoB. CIieKTp YpOBHEW 3Hepruy aToMa BOJOpOo/a.

BosiHOBBIe cBoMcTBa yactull. BosHel e bpouns. KopnycKynsipHO-BOJTHOBOM
Zlyau3M.

CHNOHTaHHOE U BLIHYK/IEHHOE HU3/TyueHue.

TexHUUYeCcKre YCTPOMCTBA U TPaKTUYeCKOe TPUMEHEHHe: CIeKTpPabHbIN
aHam3 (CIeKTPOCKOIT), Jia3ep, KBAHTOBBIM KOMITBIOTEP.



LlemoHcmpayuu

Mopens onbita Pesepdopza.

OrnpeziesieHyve [JIMHBI BOJIHBI J1a3epa.

HabnroseHre iuHeMUaThIX CTIEKTPOB U3/TyUeHUsl.

Jlasep.

YueHuuecKull 3kcnepumeHm, 1abopamopHble pabombl

HabsroieHue iMHeRyaToro crexkTpa.

Tema 3. AmomHoe s10po

OKCIepyMeHThl, /IOKa3bIBaloll[ie CJ0KHOCTh CTpoeHust sjapa. OTKpbITHe
paauoakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHU0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CBolicTBa anbda-, 6eTa-, TaMma-u3ayueHusl.
BivsiHve paZiIuoakTUBHOCTH Ha >KHBble OpPraHU3Mbl.

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

Anbda-pacniasi. ONeKTPOHHbIM U TO3UTPOHHBIN OeTa-pacnaz. [amma-
y3J/lydeHre. 3aKOH paIMOaKTUBHOIO pacriaza.

OHeprus CBsi3u HYKJIOHOB B siipe. flmepHbie cusibl. [ledeKT Macchl sigpa.

AnepHebie peakuuu. [lesieHve u cuHTe3 sifep.

SfAnepHbiii peaktop. TepmosiepHbiii cuHTe3. [Ipob6sieMbl U TI€PCIIEKTHUBbI
1[IePHOU SHEPreTUKU. JKOJIOTUYeCKHe aCIleKThl jePHOW SHepreTHKH.

OJieMeHTapHbIe YacTULbl. OTKPBITHE TT03UTPOHA.

MeTo/pl Hab/IFOIeHUST U peTUCTPALIUU 37IeMeHTapHbBIX YaCTHII.

dyHaMeHTa/IbHbIe B3auMO/elCTBUS. EAMHCTBO (hrU3ruecKor KapTUHBI MUpa.

TexHUUeCcKre yCTPOMCTBA U MpPaKTUUeCKOoe NMpUMeHeHHe: J103UMeTp, Kamepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

LlemoHcmpayuu

CuéTUMK MOHU3UPYIOIIUX YaCTHI].

YueHuueckull 3KcnepumeHm, 1abopamopHble pabombil

WccnenoBaHue TpeKOB yacTul] (110 TOTOBBIM (hoTorpadusim).

Pa3pen 8. DieMeHTBI aCTPOHOMMH M aCTPO(PU3NKH

JTanbl pa3BUTUS aCTpPOHOMUHU. [IpUK/alHOe 1 MMPOBO33peHUeCKOe 3HaueHue
aCTPOHOMUH.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKue 3BE3/bl, TJIaHEThbl, UX BUAUMOE
JIBUKEHHE.

CosiHeyHasi cucrema.

Connue. ConHeuHasts akTUBHOCTb. McTouHuK 3Heprum CosiHLUA U 3BE3[.
3BE3/Ibl, UX OCHOBHBbIE XapaKTepPUCTUKU. [lMarpamMma «CrHeKTpaabHbIA KJacC —
CBETUMOCTb». 3BE3/Ibl TJIaBHOM IM0OC/IeJ0BaTe/bHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Jig 3BE3[ TJIaBHOW MOCJ/IeJOBAaTe/IbHOCTU. BHyTpeHHee CTpoeHUe



3B6371. CoBpeMeHHbIe Tpe/iCTaB/IeHUs O MPOUCXOXXIEeHUHU U 3BoyoLud ComHLa U
3BE371. OTarbl )KU3HU 3BE3/.

Mneunsii [lyte — Hamia [NanakTvka. IlosnoxkeHuve u gBvkeHue ConHIlA B
[anaktuke. Tunbl rasakTvk. PagroranakTuky Y KBa3apbl. YEpHbBIE JBIPBI B s/ipax
rajakTHK.

Bcenennas. Pacimpenne BcenenHoil. 3akoH Xa00s1a. Pa3beranue ranakTuK.
Teopus bonblioro B3psiBa. PelMkTOBOE U3JlyueHue.

MacirabHasi cTtpyktypa BeeneHHoli. MeTaranakTuka.

HepeliéHHbie Tpo6/ieMbl aCTPOHOMUH.

YueHuueckue Hab00eHus

HabsroieHusi HeBOOPY)KEHHBIM T71a30M C MCIO/b30BaHUEM KOMITbIOTEPHBIX
TIPUJIOXKEHUH [IJIsT OTIpe/iesieHUsl T10JI0’KeHUsT HeOeCHbIX 00beKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHbIe c03Be3ust CeBepHOro noJiyliapusi U sipKue 3BE3/bl.

Habmopenus B Teneckon JIyHel, TiiadeT, Mieudoro ITyTu.

O6o00uiaroiiee MOBTOPeHUE

Ponb @u3svku W acTpOHOMMM B SKOHOMHUUYECKOW, TEXHOJOTMYECKOM,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTeTbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
1 aCTPOHOMHU B COBpPeMeHHOM Hay4yHOM KapTHUHe MUpa, Po/ib (PU3NUeCcKoi Teopuun
B (OpPMHUpDOBaHWM TpEJCTaB/JeHUA O (U3UUYECKOM KapTHHE MHUpa, MeCTO
¢du3nUeckoit KapTUHBI MUpa B 00IIeM psily COBPEMEHHBIX eCTeCTBeHHO-HayUHBIX
Tipe/iCTaB/IeHUN O TIPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue Kypca (pusuku 6a30Boro ypoBHsi B 11 Kjacce OCyIeCTB/SIETCS C
YU4ETOM COZlepKaTesbHbIX MeXIIPeJMeTHbIX CBSI3€M C KypCcaMu MaTeMaTHKH,
buonoruu, XMMUH, reorpadry ¥ TEXHOJIOTHH.

MedsicnpeOmemHble noHsimusi, CBsi3aHHbIE C W3y4Yy€HUWEM METO/0B HAyuHOTO
MO3HAHWsA: SIBJIeHWe, Hay4Hbld (akT, rumnoresa, (u3uyecKass BeJWUMHA, 3aKOH,
Teopusi, Hab/roIeHNe, SKCIIePUMEHT, MO/Ie/IiPOBaHKe, MO/ieJib, U3MepeHHe.

Mamemamuka: pelieHde CUCTEMbl yPaBHEHUM, TPUTOHOMETpPHUYECKUe
(GYHKLUMU: CMHYC, KOCUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOe
TOXX/|eCTBO, BEKTOPbl M MX MPOEKLWA Ha OCH KOODJWHAT, CJI0)XeHHe BeKTOPOB,
MIPOU3BO/IHbIE 3/IeMEHTAPHBIX (PYHKLWM, TMPU3HAKU TIO[00US TPEeyrojbHUKOB,
oripeiesieHHe TIIOL[AM TIJIOCKUX (UTryp v 00bEMa TeJl.

Buonozus: s/eKTpuueckue siBJieHUSI B JKUBOM TIpUpoOfe, KosiebaTe/bHbIe
JIBIDKEHUSI B )KMBOM TIpHpPO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOM TPUPOJie, JelCTBHe
pafialiiy Ha )KUBbIe OPraHU3MBI.

Xumus: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/I/TMYeCKasi CTPYKTypa TBEPABIX
TeJ, MeXaHW3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIeTKH, CIeKTpaabHbIN
aHasms.



l'eoepacpusi:  marHuTHbIe TMOAOCa 3eM/d, 3ajieXKM MarHUTHBIX P/,
dhoToChEMKA 3eMHOU MOBEPXHOCTH, TIpe/iCKa3aHue 3eMJIeTPsSICEHU.

TexHonoz2us: JIMHWAW  37M€KTpoIiepe/iad, TeHepaTop [epeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/lb, WHAYKLMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBU-neub, MpOEKIMOHHBIN arrapaT, BOJOKOHHAsl OITHKa,
coyiHeyHas barapesi.



INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®N3NKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mnpeaMera «®du3MKa» Ha ypOBHe CpegHero ooirero
obpa3oBaHus (06a30BbIl YpPOBEHB) [ODKHO 00ECTIeUNThH IOCTYDKEHHE CJIeAYIONHX
JTMYHOCTHBIX, METANpeAMEeTHBIX U MPeJIMETHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJ/IBTATHBI

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUsT yuebHOTO rpeaMeTa «PU3MKa» [OJIKHBI
OTpa)kKaTb TOTOBHOCTb U CIOCOOHOCTb OOyYaromMXcsi PYKOBOJCTBOBATHCS
chopMHUpPOBaHHOM BHYTpPeHHeM TMO3Ul[Meld JUYHOCTH, CUCTEeMOM I1[@eHHOCTHBIX
OpHEeHTALWM, TIO3UTHUBHBIX BHYTPEHHHUX  YOeXAeHUH, COOTBETCTBYIOIIUX
TPaJUI[MOHHBIM IIeHHOCTSIM POCCHHCKOTO OOIIecTBa, paciliipeHre >KU3HEHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HarpaB/eHUM
BOCITUTATEIbHOU JeITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpaX/JaHCKOr0 BOCTIMTAHUSA:

cchopMHUPOBAHHOCTb IPAYKAAHCKOM MTO3UIIMK 00yUarolerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCUHCKOTO 00IIleCcTBa;

MPUHSATHAE  TPAJULIMOHHBIX  OOIIjeuesloBeUeCKUX T'YMaHUCTUUECKUX U
JIeMOKPaTUUeCKHX 1[eHHOCTeW;

TOTOBHOCTh BECTHM COBMECTHYIO JeSITeJIbHOCTb B MUHTEpecax IPaKAaHCKOIo
o011iecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHU: B 06pa3oBaTe/IbHOM OpraHu3alvy;

yMeHue B3auMO/IeiCTBOBATh C COL[MaTbHbIMU UHCTUTYTaMH B COOTBETCTBUU C
YX QYHKIUSIMU U Ha3HaUEHUEM;

TOTOBHOCTh K TYMaHWUTAapHOM Y BOJIOHTEPCKOM JesATe/IbHOCTY;

2) NaTPUOTUYEeCKOr0 BOCIIUTAHMSA:

c(hopMHPOBaHHOCTb POCCUKCKOU rpakJjaHCKOH WJIEeHTUYHOCTH,
NaTpUOTHU3Ma;

LIEeHHOCTHOE OTHOLIEHHWe K TOCYyJapCTBEHHbIM CHMBOJIAM, JOCTKEHUSIM
POCCUMCKUX YUEHBIX B 00/1aCTU (PU3MKY U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

c(hOpMHUPOBaHHOCTb HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TTOBe/IeHUS;

CIIOCOOHOCTh OlIeHHMBaTh CUTYal[Mi0 W TIPUHWMAThb OCO3HAHHBIE peIleHHs,
OpPHEHTHPYSCh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTU, B TOM UMCJ/Ie B
JleATe/IbHOCTU YUE€HOT 0,

0CO3HaHUe JIMYHOTO BK/Ia/la B IOCTPOEHHE YCTOWUUBOTO Oy 1yliiero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTeTUUeCKOe OTHOIIIeHUe K MUPY, BK/IOUasi 3CTeTUKY HayUYHOTO TBOPUECTBa,
TIpUCYIIero (pu3nueckou Hayke;



5) TPyAOBOro BOCIUTAHMS:

VMHTEpeC K pa3/iMuHbIM cdepaM MpodecCcuoHaNbHOW AesiTebHOCTH, B TOM
Yucsie CBsI3aHHBIM C (PM3UKOW 1 TEXHUKOM, yMeHHe COBepIliaTh 0CO3HAHHBIN BHIOOD
Oyayieii mpodeccuu v peann3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE T1/1aHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHIO0 U caMO0Opa30BaHUIO B 00/acTH
(bY3UKY Ha MIPOTSDKEHUH BCeW )KU3HU;

6) 3K0/10rH4ecKoro BoCIIUTaHUsA:

c(OPMUPOBAHHOCTb 3KOJIOTUYECKON KY/IbTyphbl, OCO3HaHUE TJI00AJbHOTO
XapakTepa 3K0JIOTHYeCKHUX TIpob/iem;

TJIaHUPOBaHWE U OCYIeCTB/IEHHE IeMCTBUM B OKPY>KaloIller cpejie Ha OCHOBE
3HaHUS LieJield yCTOMUMBOIO Pa3BUTHS Ue/I0BEYECTBa;

pacllMpeHre OIbITa [eTebHOCTU 3KOJIOTUYECKOW HarpaB/ieHHOCTH Ha
OCHOBe UMeIOIIUXCs 3HaHUM 10 (PU3KKe;

7) LIeHHOCTH HAay4YHOI0 MO3HAHUA:

c(OpMHUPOBAaHHOCTb MMPOBO33DEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3UUECKOUN HayKU;

OCO3HaHWe 1[eHHOCTM Hay4HOW [lesTe/IbHOCTH, TOTOBHOCTh B TIpoliecce
u3yuyeHusi (QU3UKKA  OCYLIECTB/ISTH  MPOEKTHYH) U HCC/Ie[0BaTe/bCKYIO
JesiTe/IbHOCTh UHUBU/YaabHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/TbHbIE yUeOHbIE e CTBUS
Bba3oBble jioruueckKue JJefiCTBYS:
CaMOCTOSITe/TbHO ~ (hOpPMy/MpPOBaTb W aKTyaJW3WpOBaTh  IPoO/ieMy,
paccMaTprBaTh €€ BCECTOPOHHE;
orpefie/iATh 1ieJIM [leATe/IbHOCTH, 3aZilaBaTh IlapaMeTpbl W KpPUTEpUU HX
JOCTHXKEHUSI;
BBISIB/ISITh  3aKOHOMEDHOCTM U TPOTHUBOpPEUYMsi B  pacCMaTpHBaeMbIX
bur3UUeCcKuX sIBIEHUSIX;
pa3pabartbiBaTh TUIaH pellleHusT Mpo0/ieMbl C YUETOM aHa/IM3a WMEROIMXCS
MaTepHa/ibHbIX U HeMaTepHaJbHbIX PECYpPCOB;
BHOCUTh KOPPEKTHBBI B [IeITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3Y/IbTaTOB
1[e/15IM, OL[€HWBAaTb PUCKU MOCJIe[JCTBUM JeSITeTbHOCTH;
KOOpJIMHUPOBaTb W  BBLIMIOJIHATL paboTy B  YCIOBHSX  peabHOrO,
BUPTYa/IbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMO/IeHCTBYS;
pa3BUBaTh KpeaTMBHOE MBIIIJIEHHE TIPYU PelIeHrH XXKU3HEeHHBIX MpobieMm.
Bba3oBblie ucciefoBare/bCKHe AeCTBHS:
B/IaJleTb HayYHOW TepMHHOJIOTUEM, K/IH0UeBbIMU TOHSITUSAMH U MeTOJaMU
(bur3nUeCcKor HayKu;



B/Ia/IeTh HaBbIKaMU yueOHO-HMCC/Ie[I0BaTeIbCKOM U TIPOEKTHOM [1eTe/TbHOCTH
B 00/1aCTH (PM3UKH, CITOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITE/TBHOMY TTOWCKY
METO/IOB peIlleHHs 3aiau (U3UUECKOT0 COJEepsKaHHUs, MPUMEHEHHWIO pPa3/InYHBIX
METO/IOB ITO3HAHHUS;

BAQJIeTh BHUJAMHU [JeSTeIbHOCTH TI0 TIOJIyUeHHI0 HOBOTO 3HAHUS, €ro
WHTeprpeTalyy, TpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX yueOHBIX
CUTYAI[USX, B TOM UHCJIe TIPU CO3/IaHUH yUeOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISB/ISTh TPUUYMHHO-C/IEZICTBEHHbIE CBSI3W W aKTya/IM3UpOBaTh 3ajauy,
BBI[BUTaTh THUIOTE3y €€ pelleHus, HaXOAWUTb apryMeHThbI [/ Z0Ka3aTeIbCTBa
CBOWIX YTBEPXK/I€HUH, 3a/IaBaTh TTapaMeTPhbl U KPUTEPUHN PEIIeHNS;

aHA/IM3UPOBaTh T[IOMTyYeHHbIe B XOZie pelleHus 3aflaud  pe3y/IbTaThl,
KPUTHUECKU OLIeHWBAThb WX JOCTOBEPHOCTh, TIPOrHO3UPOBATh U3MeHeHNe B HOBBIX
YCJIOBUSX;

CTaBUTL W (OPMYJIUPOBATh COOCTBEHHBIE 3aZiaud B 00pa30BaTe/IbHOU
NesITe/IbHOCTH, B TOM UHCJIe TIPU U3YUeHUH (DU3UKUY;

JlaBaTh OL[€EHKY HOBLIM CUTYAI[UsM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

yMeTb TI€PeHOCHUTb 3HaHUS TI0 (U3MKe B TMPAKTUUECKYI0 00J1acTh
JKU3He1esTe/IbHOCTH;

yMeTb MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPeAMETHBLIX 00/1acTel;

BBIIBUTaTh HOBbIE W/IeH, MPe/ijlaraTh OpUrHHa/IbHbIE ITOAXO0/IbI U PeIleHus;

CTaBUTH MPOO/IEMBI U 3a/lauH, [OMYCKAIOII1e albTePHATUBHbBIE PellleHHs.

PaboTa ¢ nuadopmarueii:

B/Ia/IeTh HAaBBbIKAMH TI0/TydeHHsT UHGOPMAI[UK (PU3UUECKOT0 COJIeP)KaHUsST U3
HWCTOYHWKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIIECTB/IAThL TIOMCK, AaHaJIu3,
CHCTEeMaTU3alI0 U WHTEPIIpeTaljui0 WHGOPMAaluK Pa3/IMyYHbIX BHJOB U (OpM
TIpe/ICTaB/IeHNST;

OLIeHMBATh JJIOCTOBEPHOCTh MH(OPMALHH;

WCTIO/Tb30BaTh  CpeAicTBAa  WH(MOPMAI[MOHHBIX M KOMMYHMKAIJMOHHBIX
TEXHOJIOTUM B pEIleHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHW3allMOHHBIX
33/au C cobmozeHreM TpeOOBaHWM JPrOHOMUKH, TEeXHHUKH 0e30I1acHOCTH,
TWTHEeHBbl, pecypcocOepe)keHUsl, IIPABOBBIX U 3THYECKMX HOPM, HOPM
MH(POPMaLIMOHHOM 6e30MacHOCTH;

COo3/laBaTh TEKCThl (PU3UUECKOT0 COJIep)KaHWs B Ppa3/MuHbIX (opMaTax C
yuéTOM Ha3HaueHus1 MHGOPMALIUU U 11e/IeBOM ayJUTOPUH, BIOUpPast ONMTUMAbHYIO
cdopMy IpezcTaB/IeHUs ¥ BU3ya/TH3al[iu.

KoMMyHHKaTHBHbBIE YHHBePCa/IbHbIe YueOHbIe /[eHCTBHUS:
OCYIIeCTB/IATh 00II[eHre Ha YpoKax (hM3UKH U BO BHEYPOUHOMU JiesiTeTbHOCTH;
pacrio3HaBaTh MPEeATIOCHITKA  KOHGIMKTHBIX CUTyallud M CMAr4aTh
KOH(/TUKTHI;



Pa3BEPHYTO W JIOTUYHO HM3/laraTh CBOK TOUKY 3PEHHUSI C HCIO/Ib30BaHUEM
SI3BIKOBBIX CPE/ICTB;

TOHMMaTh W UCII0/Ib30BaTh MPEMMYI[eCTBAa KOMaHJHOW W WHAWBUYATbHOM
paboThI;

BbIOMpATh TEMAaTUKy W METO/Jbl COBMECTHBIX [EHCTBUM C YUYETOM OOIUX
WHTEPECOB U BO3MOXKHOCTEH KaXk/[0T0 UjieHa KOJ/IEKTHBA;

NMPUHUMATb  1IeJIM  COBMECTHOM  [IesiTeJIbHOCTH, OpraHW30BbIBAaTH U
KOOD/IMHUPOBAaTh JeMCTBUSI TI0 €€ JOCTW)KeHUIO: COCTaB/SATh IJIaH [IeMCTBUH,
pacripefiesiiTh POAM C YYETOM MHEHUM YYaCTHMKOB, OOCY>KIaTh pe3yJ/bTaThbl
COBMECTHOM paboThI;

OLleHMBAaTh KAaueCTBO CBOET0 BK/IaJa M KaXKJOr0 ydaCTHUKA KOMaH/bl B
0011uii pe3ysibTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npe/ylaraTb HOBBIE TIPOEKThI, OLIEHWBaTh WA C TIO3MLUM HOBW3HBI,
OPUTHMHA/ILHOCTH, MPAKTUUECKOW 3HAaUUMOCTH;

OCYLeCTB/IATh TIO3UTHBHOE CTpaTernyeckoe TIOBeJileHHMe B  pa3/IMUHbBIX
CUTYaLUsIX, TIPOSIB/ISITh TBOPUYECTBO U BOOOpaXkeHUe, ObITh MHULUATUBHBIM.

Pery/IaTHBHBIE YHUBEpPCa/IbHbIE yYeOHbIE AeHCTBUA
Camoopranuszanus:

CaMOCTOSITeJTbHO OCYILeCTB/ISTh T03HABATeNbHYIO /IeITeTbHOCTh B 00J/1acTH
GU3MKM U aCTPOHOMUHU, BBLISIBIASTH MpoOIeMbl, CTaBUThb U (HOPMYIUPOBAThH
coOCTBeHHbIE 33/]auM;

CaMOCTOSITeJTbHO COCTaB/ISTh TUIAaH DPeIleHUs] PACUETHBIX M KaueCTBEHHBIX
3a/1a4, T/IaH BBITIOJIHEHUS TIPAKTHUeCKON PaboThl ¢ yUETOM UMEIOIHUXCS PeCypCOB,
coOCTBEHHBIX BO3MOXKHOCTE! 1 TIPeITIOUTeHHH;

JlaBaTh OLEHKY HOBBIM CHUTYaI[UsIM;

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

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

OLIeHMBAaThb ITPUOOPETEHHBIN OIIBIT;

criocobcTBoBaTh (DOPMUPOBAHHWIO U TIPOSIBJIEHUIO 3PYJUIMM B 00/1aCTH
(bH3MKH, TIOCTOSIHHO TTOBBIILIATH CBOM 00pa30BaTe/IbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOL[HOHA/IbHBIA HHTE/VIEKT:

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

B/a/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCcMd  KaK  OCO3HAHUS
coBepIllaeMbIX JeMCTBUM U MBICJIUTE/NbHBIX TIPOL[ECCOB, WX pe3y/JbTaTOB W
OCHOBAaHUI;

HCTI0/Tb30BaTh TIPUEMBI pedyieKCHu it Ol[eHKHA CHUTYallud, BbIOOpa BepHOTO
pelleHus;



yMeTb OIL|eHHWBaTh PUCKHM ¥ CBOEBPEMEHHO TPWHMMATh peIeHUs 10 HX
CHWKEHHUIO;

NPUHAMAThb MOTHBBI W apryMeHTbl APYTUX TP aHaju3e pe3y/bTaToB
nesITeTbHOCTY;

TIPUHUMATh Cebs, TOHUMasi CBOM HeIOCTaTKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI W AapryMeHThl JADYTUX TP aHaju3e pe3yJ/bTaToB
nesITeTbHOCTH;

TIpU3HABaTh CBOE TIPABO U MPaBO JIPYTHX Ha OLINOKH.

B mpoiiecce AOCTHM>XeHUsI JIMUYHOCTHBIX Pe3y/bTaTOB OCBOEHUs MPOTPAMMBbI
no ¢usuke A8 ypOBHA cpeAHero oOiiero obpa3oBaHus y 0OOyYarOIMXCs
COBEPILEHCTBYETCS 9MOIMOHA/IbHBIN WHTEJIIEKT, TIpe/TIo/IararoIni
c(hOpMHPOBaHHOCTb:

CaMOCO3HaHUs, BK/IFOYAOIIEero CrioCOOHOCTb MIOHUMATh CBOE SMOLIMOHA/IbHOE
COCTOSIHWe, BU/IeTb HarpaB/ieHUs] pa3BUTHsI COOCTBEHHON 3MOI[MOHATBHON Cdephl,
ObITh YBepeHHbIM B cebe;

CaMOpery/IMpPOBaHKsl, BKJ/IIOUAIOIIEr0 CAMOKOHTPO/b, YMeHHe TPUHHAMAaTh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aIalTUPOBAThCS K
IMOL[MOHA/IbHBIM W3MeHeHUsIM U TIPOSIB/ISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;

BHYTPEHHEH MOTHBALMH, BK/TIOUAIOIIEM CTpeMJIeHre K JOCTIDKEHHIO 1e/Td 1
yCITexXy, ONTHMH3M, WHUIMATHBHOCTb, YMEHHE [eHCTBOBATb WCXOMS W3 CBOUX
BO3MO>KHOCTEH;

IMIIATHH, BK/IHOYAOIlel criocoOHOCTh TIOHUMAaTh IMOL[MOHAIbHOE COCTOSTHUE
NPYTUX, YUYWTbIBAaTb €ro IIPU OCYIIeCTBJeHUH OOIeHUs, CII0COOHOCTh K
COUYBCTBUIO U COTIEPEKHMBAHUIO;

COLIMA/TbHBIX HaBBIKOB, BKJTIOUAIOIINX CTIOCOOHOCTh BBICTPAUBATh OTHOIIEHUS
C IPYTUMH JIFO[IbMH, 3a00TUTHCS, TPOSIB/ISITh MHTEPeC U pa3peliaTb KOHMIUKTEI.

INMPEAMETHBIE PE3YJ/IbTATHI

K xoniy obyuenuss B 10 Kjacce mpeaMeTHble pe3y/bTaThl Ha 0a30BOM
YPOBHe [JIOJDKHBI OTPaXkaTh COPMHUPOBAHHOCTh Y 00YUarOIIUXCSl YMEHUM:

JIeMOHCTPHPOBATh Ha TIpuMepax pojb U MeCTO (U3MKU B (hOPMHUPOBaHUU
COBPEMEHHOM HayUHOW KapTHHbI MHUpPa, B Pa3BUTUM COBPEMEHHOM TEXHUKU WU
TeXHOJIOTWH, B MPAKTUUECKOU JlesiTeTbHOCTH JTFO/Iel;

YUUTBIBaTh TpaHULlbl TIPUMEHEeHUs] W3yUeHHbIX (U3MUYECKUX MOjeslei:
MaTepuasibHasi TOUKa, MHepI[MabHasi CUCTeMa OTCUéTa, abCOMIOTHO TBEPZOe Telo,
W/ieaqbHbIN ra3, MOZeJIM CTPOEHUS ra30B, KUJKOCTEN U TBEPABIX TeJl, TOUEUHBIU
9/IeKTPHUUECKU 3apsi/] TIpH pellieHrH hu3nuecKux 3ajay;

pacro3HaBaTh (hU3HUecKre siBjieHHs (ITPOLecChl) U OOBSICHAThL X Ha OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/IIPHO-KMHEeTUUYeCKOW TeOopHuU CTPOeHUs BellleCTBa U



3JIEKTPOJMHAMUKNA:  paBHOMEpDHOe U  PaBHOYCKOPEHHOEe  IPSAMOJIMHEeNHOoe
JBIDKeHUe, CBOOOAHOe TMajeHue Tes, JABWKEHHe 110 OKPY)KHOCTH, WHEepLus,
B3auMo/ielicTBue Ten, Auddys3us, OPOyHOBCKOe [IBU)KeHHEe, CTPOeHHe >XKUAKOCTeu
Y TBEPABIX TeJl, u3MeHeHre 00BEMa TeJl TIPU HarpeBaHUU (0OXJIaXK/I€HUH), TEIJIOBOEe
paBHOBeCHe, UCTapeHHe, KOHJeHCalys, IJlaB/eHue, KpPUCTa/l/IM3alys, KUIeHue,
BJI&)KHOCTb BO3/yXa, ITOBBILLIEHKe /laB/IeHHs ras3a IIpU ero HarpeBaHuu B 3aKpbITOM
cocyZe, CBsi3b MeXKJy IlapaMeTpaMM COCTOSIHMSI ras3a B  M30MpoLeccax,
3JIeKTpU3aLUs TeJsl, B3aUMOJeUCTBHE 3apsi/iOB;

OMHMChIBaTh MeXaHWYeCcKoe ABIDKEHHWe, HCI0/b3ysl (U3UuecKre BeTMUYMHBIL:
KOOpJ¥HaTa, IyTb, IlepemellleHHe, CKOpPOCTb, yCKOpeHWe, Macca Teja, CU/a,
VMITyJIbC TeJjla, KWHeTUUYeCKas SHeprusi, MoTeHLHalbHas SHeprus, MexaHhuyecKas
pabora, MexaHWUecKas MOIIHOCTb; TPU OMNMCAHWUM TIPaBUIBHO TPAKTOBAaTh
¢u3nuecKuii CMBIC/T KCIIO/b3yeMbIX BEeJWYMH, UX O0003HAuUeHUsi U eJWHUILIbI,
HaXOZUTb (POPMYyJIbl, CBS3bIBAIOLLME [JaHHYIO (PU3NUECKYO BeUUUHY C JPYTMMHU
BeJIMYMHAMUY;

OMUCHIBATH H3YUEHHbIE TeIUIOBble CBOUCTBA TeJ W TeIIOBble $IBJIEHUS,
UCMOJb3ysl (r3UuUecKrde BeJMYMHBL: JlaB/ieHUWe Tas3a, TeMIlepaTrypa, CpeJHss
KUHeTUYeCKasi SHeprus XaoTUUeCKOro JBVDKEHUS] MOJIeKYJl, CpeJHeKBaJpaTU4Hast
CKOPOCTb MOJIEKY/, KOJIMYECTBO TeIJIOTbI, BHYTPEHHsisi SHeprusi, pabora rasa,
KO3()(ULIMEHT TI0/Ie3HOTr0 [JeWCTBUS TeIJIOBOTO JIBUraTess; MPUA OMNUCAHUU
NPaBWIbHO TPAaKTOBaTh (PU3WYECKUM CMBIC/I UCIIO/Nb3YyeMbIX BEeIWUUH, UX
obo3HaueHWss U e[WHULIbI, HaXOAWUTb (OPMyJbl, CBSI3bIBAIOLME JAHHYIO
(Y3UUeCKYI0 BeJTMUKMHY C APYTUMU BeJIMUMHAM;

OMUCHIBATH U3yUeHHbIe 37IeKTPUUeCKHEe CBOMCTBA BellleCTBA U 3JIEKTPUYECKHe
siBJIeHUs1 (TIPOLIeCChI), UCIO0JIb3Ysl (PU3MUYEeCKHe BeUUMHBI: 37IeKTPUUYeCKUi 3apsf,
3JIeKTpAYeCKOe I10J1e, HallpsDKEHHOCTh 110151, ITIOTeHL|asl, PasHOCTh NTOTEHLUaJIOB;
MpU ONWCAHUM TNPAaBWIBHO TPaKTOBaTh (PU3WUYECKUW CMBIC MCI0JIb3yeMbIX
Be/IMUMH, MX O00O03HAuUeHWs W eJUHUIIbI; YKa3biBaThb (POPMYyJIbI, CBSI3bIBaOILIVE
JlAaHHYIO (PU3MUECKYIO BeJIMUMHY C [PYTUMU BeJIMYMHAMY;

aHa/IM3UpOoBaTh (PU3MUeCKUe TpPOLeCChl U SIBIEHUs, UCIO/b3ys (pU3nUecKue
3aKOHbI Y NPUHLIUIILL: 3aKOH BceMUpHOro taroteHus, I, IT u III 3akoHs! HbroTOHa,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepPruM, 3aKOH COXpaHeHWs HMITYJbCa,
NIPUHLIMI CYTIepIIO3ULIMA CWJI, TIPUHLMII PaBHOIPaBUS WHEPLMA/IBHBIX CUCTEM
OTCUéTa, MOJIEKY/ISIDHO-KMHETUUeCKYI0 TEeOpPUI0 CTPOeHHs BelleCTBa, Ia30Bble
3aKOHBI, CBSI3b CPeJJHeM KMHETUUeCKOW SHePruy TeryioBOr0 JBW)KEHUS] MOJIEKYI C
abCoJIIOTHOM TemriepaTypoOH, TepBblid 3aKOH TePMOAWHAMUKH, 3aKOH COXPaHEeHUs
3JIEKTPAYECKOro 3apsifia, 3akoH KysioHa, mpu 3TOM pasnuyarh CJIOBECHYIO
(OpMyJ/IMPDOBKY 3aKOHa, ero MareMaThyecKoe BbIpa)KeHHe U yCJIOBUS (FpaHHLIbI,
00/1acTH) NPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE TIPHUHI[UIIBI  JIEMCTBUS ~ MaIllMH, TPUOOpPOB U
TeXHUYECKUX YCTPOWCTB; pa3ihuaTh yCJIOBUSI X 0e30racHOr0 MCIO/b30BaHUS B
TIOBCeITHEBHOM YKU3HU;

BBITIOJIHATb 9KCIIEPUMEHThHI 110 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C HCII0/Ib30BaHWEM TIPSIMbIX M KOCBEHHbIX W3MepeHMH, MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y YyuyeOHOTO JKCTepHMeHTa,
cobvpaTh YCTaHOBKY W3 Ipe/jIoKeHHOro 000pyJoBaHHs, IIPOBOJIUTH OIBIT U
dhopMyMpoBaTh BHIBO/bI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHus (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsI U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIHOCTer U3MepeHUl;

WCC/IeJOBaTh ~ 3aBUCMMOCTA  MeXAy  (U3MYEeCKWMM  BeJIMUMHAMU  C
WCI0/Ib30BaHUWEeM TPSMbIX U3MepeHWH, TMPU 3TOM KOHCTPYHMPOBaTh YCTaHOBKY,
(buKcUpoBaTh pe3y/bTaThbl TMOTYYEHHOU 3aBUCUMOCTH (DU3MUYECKHMX BeUYMH B
BU/le Tab/u1l ¥ TpaUKOB, /lesiaTh BLIBOIBI TI0 pe3y/IbTaTaM MCC/e/I0BaHus;

cobsrofaTh mpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOro »JKCIlepUMeHTa, yueOHO-MCC/efloBaTeTbCKOM W IIPOEKTHOM
JesiTe/IbHOCTA C HWCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3alaud C $IBHO 3a/laHHOM (PU3MYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BBIJeNATh (hr3nuecKre BeTUUMHbI U (HOPMYIIbI,
HeobXo/uMble /i1 e€ pellleHUs], TIPOBOJUTL PacUyéThl U OIleHUBAThb pPealbHOCTh
TOJIyYeHHOT0 3HaueHUs1 h13UueCcKou BeJIMUMHbI;

pelllaTh KaueCTBeHHbIe 3a/jJauM: BLICTPAUBATh JIOTUUECKH HEIPOTUBOPEUUBYIO
L[E[IOUKY PACCY)K[EeHWM C OIMOopOoMd Ha H3yueHHble 3aKOHbl, 3aKOHOMEDHOCTH H
dbu3ryeckue siB/IeHNS;

WCTIO/Tb30BaTh ~ TPW  pellleHWW  yueOHBIX  3aJad  COBpEMeHHbIe
MH(MOPMaIMOHHbIe TeXHOJIOTUU /ISl TIOMCKA, CTPYKTYPUPOBaHUsI, UHTepIIpeTaLiuu
Y TIpe/icTaB/ieHys yueOHOM 1M Hay4YHO-TIONY/IIPHOM MH(pOpMALUY, TIOTyYeHHOU U3
pa3/IMYHbIX UCTOYHUKOB, KDUTUUECKH aHaTM3UPOBaTh T0/ydaeMyt0 UH(GOpMaIInIo;

TIPUBOJUTH TIPUMEPhI BKJ/IaJla POCCUMCKUX U 3apy0e)KHBIX YUEHBIX-(OHU3UKOB B
pa3BUTHE HayKW, OOBsSCHEHWEe TIPOIIeCCOB OKPY/KaloIlero Mupa, B Pa3BUTHE
TEeXHUKHU U TEXHOJIOTUH;

WCII0/Tb30BaTh TeopeThueckre 3HaHUs MO (H3MKe B TOBCEJHEBHOM >KU3HU
nist obecrieueHus: 6e30macHOCTH TIpU OOpallleHny ¢ TIprubopaMu M TeXHUYECKUMHU
yCTPOMCTBAMH, [iJisi COXpaHeHUs 3/[OPOBbsl U COOJIFOZIeHNs] HOPM 3KOJIOTUYECKOTO
TOBe/IeHUs1 B OKPY Karolllel cpejie;



paboTtatb B TpyIie C BBIIOJIHEHHEM pa3/UYHbIX COLMAIBHBIX pOJIeH,
TJIaHUPOBaTh paboTy TpyMmbl, palMOHA/JLHO pacrpeenisiTb 00S3aHHOCTH U
TIJIAHUPOBATh JleSITe/IbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aZleKBaTHO Ol[€eHHBATh
BKJIaJl KaK/JOTO U3 YUYaCTHUKOB I'PYIITIBI B PellieHre pacCMaTpUBaeMOoi IIpo0/IeMBbl.

K xoniy obyuenuss B 11 Kjacce mpeaMeTHble pe3yJ/bTaThbl Ha 0a30BOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMHUPOBAHHOCTD y 00YYarOIIUXCSl YMEHHUM:

JIeMOHCTPUPOBaTh Ha TIpUMepax pojb U MeCTO (PU3MKU B (HOPMHUPOBAHUU
COBpeMeHHOW HayyHOM KapTWHBI MHpa, B pa3BUTHUU COBPEMEHHOW TeXHUKU U
TeXHOJIOTMM, B MPAKTUYECKOU [esiTeJIbHOCTH JtO/leM, 1[eJIOCTHOCTh M eJUHCTBO
dbu3nuecKor KapTUHbI MUPa;

YUUTLIBaTh TPaHUI[bl TIPUMEHEeHWs] W3YUeHHBbIX (QU3NUeCKUX MOJesei:
TOUEYHBIN 3/IeKTPUUeCKUil 3apsijl, iyd CBeTa, TOUeUHbI UCTOUHUK CBeTa, siZiepHasi
MO/leJib aTOMa, HYKJIOHHas MoOjie/ib aTOMHOTO sifipa MpU pellieHud (rU3uuecKux
3a/1ay;

pacrio3HaBaTh (hu3nyecKre siBjieHUs (TPoLiecchl) U OOBSCHATh X Ha OCHOBE
3aKOHOB 3/IeKTPOJJMHAMUKU U KBAHTOBOW (DM3UKU: 3/IeKTprUUecKasi TIPOBO/IUMOCT,
TEeI/I0BOe, CBETOBOE, XMMUUECKOe, MarHUTHOe JeHCTBHs TOKa, B3auMO/eliCTBUe
MarHuTOB, 5J/IEKTPOMarHUTHasi WHAYKLUS, [J€MCTBMe MAarHWTHOTO IO/ Ha
TIPOBOJITHUK C TOKOM U JBWKYIIUKICS 3apsi[i, 3/IeKTPOMarHUTHbIe KosiebaHUs U
BO/IHBI, TIPSIMOJIMHEHOe paclpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioMJieHue,
uHTepdepeHusi, Audpakuus W MoJspu3alys CBeTa, JUCIEepCUsl CBeTa,
dboTtoannekTpuueckuii 3pdekT (poto3aPdeKkT), cBeTOBOe /aBieHHe, BOSHUKHOBEHHE
MMHENYaToro CreKTpa aToMa BOJIOpOZia, eCTeCTBeHHass W HCKYCCTBeHHast

PaZiIM0aKTUBHOCTH;
OMUCHIBAaTb M3y4yeHHble CBOMCTBA BelllecTBa (371eKTpUUeCKUe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYI0  MPOBOAUMOCTb  pa3/iMuHbIX  Cpell) U

3JIEKTPOMarHuTHbIE SIBJIEHUSI (MPOLIECChI), UCMO/b3Yysl (PU3UUECKUe BeJIMYMHbI:
3JIEKTPUYECKUN 3apsif], CW/la TOKa, 3/eKTPUYeCKOe HarpsbkeHHue, 371eKTpUUecKoe
COTIPOTHBJIEHWE, Pa3HOCTb TIOTEHIIMAsIOB, JIEKTPOJBIKYIas CWia, paboTa ToOKa,
WHAYKLUSI MarHATHOTO TMojsi, cuia Awmrepa, cuia JlopeHija, WHAYKTUBHOCTb
KaTyLIK{, SHEpPrusi 3/eKTPUYECKOr0 W MarHUTHOrO TIOJield, Mepuoj, U 4YacToTa
KosiebaHuii B KosebaTebHOM KOHTYpe, 3apsii M CWia TOKa B TIpoliecce
rapMOHMUECKHUX 3/IeKTPOMarHUTHLIX KojebaHuii, (OKycHOe paccTosHhe |
ONTUYeCKasi CWja JIMH3bl, MPUA ONWCAHUU TIPAaBUIBHO TPAKTOBaTb (PU3UUECKUU
CMBIC/ HCIIO/b3yeMbIX BeJMUMH, WX 0003HaueHUss W eAWHMIIbl, YyKa3biBaTb
(GopMy/ibl, CBA3BIBAIOLME [IAHHYI (PU3MYECKYyI0 BeJUUYMHY C JIPYTUMH
BeJIMUMHAMU;

OMUCHIBATb H3yUEHHble KBAaHTOBbIE SIBJIEHUS U TIPOLIECCHI, UCMOJIb3YS
(¢ur3nueckue BeIUYMHBI: CKOPOCTb 371€KTPOMAarHWTHBIX BOJH, [J/IMHA BOJIHBI U



YyacToTa CBeTa, SHeprusi U UMITy/bC (DOTOHA, TIepPUO/, Moaypacrazia, SHeprus CBsi3U
aTOMHBIX $i/iep, TMpPH OIUCAaHWK T[PaBWJIbHO TPAKTOBaThb (U3MUYECKHUHA CMBbIC
WCIIO/Ib3yeMbIX BeIMUMH, MX 0003HaueHusi W eUHUIIbI, YKa3biBaTh (POPMYIIbI,
CBsI3bIBAlOIIME [laHHYI (U3UUECKYH) BeJMYMHY C JpYTMMU BeJUUMHAMM,
BBIUUC/IATH 3HaUeHUe (PU3NUecKol Be/TMUUHbI;

aHa/JIM3MPOBaTh (PU3MUECKUe TPOLIECChl U SIBJIEHUS, UCMOJIb3Yys (PU3nuecKue
3aKOHBI U MPUHLMMBL: 3aKOH OMa, 3aKOHbBI 10C/1e[j0BaTe/IbHOTO U Tapasiie/ibHOTO
COoeJMHeHUs] TIPOBOJHUKOB, 3aKoH J[koyns—JleHlla, 3aKOH 37€KTPOMarHUTHOU
WHAYKIWY, 3aKOH MPSIMOJIMHENMHOTO pacnpoCTpPaHeHUsl CBeTa, 3aKOHbI OTPa)kKeHUst
CBeTa, 3aKOHbI IMpe/IOM/IeHHs CBeTa, ypaBHeHMe ODUHINTelHa s GoTto3ddekTa,
3aKOH COXPaHeHWs SHEepruM, 3aKOH COXpaHeHWs UMIMY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOro 3apsifia, 3aKOH COXPaHeHHWsi MaCCOBOI0 Umc/a, MocTyaaThl bopa,
3aKOH Pa/IM0aKTUBHOIO PACMa/ia, NPy 3TOM pa3jnyaTh CJI0BECHYIO (hOPMYJIHUPOBKY
3aKOHa, ero MareMaThyeckoe BbIpaKeHHWe U YC/I0BUsA (TpaHMIbl, 00/1acTH)
TIPUMEHUMOCTH;

orpejie/iSTh HallpaB/ieHUe BeKTopa WHAYKI[MA MarHUTHOTO T0JIsi TIPOBO/JHUKA
C TOKOM, CU/Ibl AMIiepa U cuiibl JIopeHiia;

CTPOUTh U OIMChIBaTh H300pa)keHHe, CO3JaBaeMoe TUIOCKUM 3epKajioM,
TOHKOMU JIMH301;

BBITIOJIHATb 9KCIIEPUMEHThHI TI0 MCC/Ie/IoBaHUI0 (DU3MUECKUX SIBJIEHUW W
TIPOLIECCOB C MCITI0J/Ib30BaHMEM TIPSIMbIX M KOCBEHHBIX W3MEDeHU: MpU 3TOM
dbopmynvpoBath TipobsieMy/3afjauy UM TUMOTe3y Yy4uyeOHOTO IKCTepHMeHTa,
cobupaTth yCTaHOBKY U3 TMpe/JI0’KeHHOr0 000py/j0BaHUs], MPOBOJUThH OIBIT U
dhopMyMpoBaTh BHIBO/IbI;

OCYLIEeCTB/ISITh MPsIMble U KOCBEHHbIe M3MepeHus (PU3NUecKrUx BeJIUUrH, NpU
3TOM BBIOMpAThb OMNTUMAJBHBIA CMOCOO K3MepeHHsi U HCII0/Ib30BaTh M3BECTHBIE
MeTO/Ibl OLIeHKH TOTrPeIIHOCTe U3MepeHUl;

WCC/Ie0BaTh 3aBUCUMOCTM  (PU3MYECKMX BeMUMH C HCI0/Ib30BaHUEM
MPSIMBIX U3MEPeHUWM: TPU 3TOM KOHCTPYUPOBAThb YCTaHOBKY, (DUKCHPOBATh
pe3yJibTaThl TOJIyUeHHOM 3aBUCHMOCTU (PU3NUYECKUX BeJWUYMH B BUZe Tabaui] u
rpavKoB, iesiaTh BbIBO/bI TI0 pe3yJjibTaTaM UCC/IeZlOBaHMSI;

cobsrofaTh MpaBuia 6e30mMacHOro Tpy/ia Mpy MPOBeJeHUH UCC/IeJOBaHUN B
paMKax yueOHOrO »JKCIlepUMeHTa, yueOHO-MCC/iefloBaTeTbCKOM W TIPOEKTHOM
JesiTeJIbHOCTU C WCII0/Ib30BaHHeM H3MepUTe/bHBIX YCTPOWCTB M 71ab0paTOpHOTO
obopyoBaHuS;

peliatb pacyéTHble 3aaud C $IBHO 3a/laHHOM (PU3UYECKOM MOJeJIbIo,
WCI0Jb3ys (hr3uuecKre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHa/u3a yC/I0BUS 3aJauu
BbIOMpaTh (PU3NYECKYI0 MOJe/ib, BhIJeNATh (hr3nuecKre BeTUUMHBI U (HOPMYIIbI,



HeoOXoJuMble [ eé pellleHus, TPOBOAUTh PACUéThl U OLEHWBATh PeajbHOCTh
TI0J/TyUeHHOT0 3HaueHus1 (PHU3UUeCKOu BeJIMUUHBI;

pellaTh KaueCTBeHHBIE 3a/]aUM: BbICTPAMBATh JIOTUUECKH HEITPOTHBOPEUHBYHO
I[ETIOYKY PacCy)X/IeHH C OIOpOM Ha H3y4yeHHble 3aKOHbI, 3aKOHOMEPHOCTU H
dbu3ryeckue siBJIeHUS;

WCTIO/b30BaTh  TPU  pellleHMM  yueOHBIX  3aJay  COBpeMeHHbIe
WHGOPMAI[MOHHBIE TEXHOJIOTUU [I/Isl TIOMCKA, CTPYKTYPUPOBAHMS], UHTEPIPEeTaI[iH
Y TIpe/JiCTaB/IeHHsI yueOHOW Y HayUYHO-TIOMY/ISIPHOM MH(OPMAaIUH, TTO/TyYeHHON U3
Pa3TMYHBIX UICTOYHUKOB, KDUTHUECKU aHA/TM3UPOBaTh TI0/TyuyaeMyr0 NH(POpMaIuio;

OOBSICHSITH TIPUHLIAIIBI  IEMCTBUSI MaIlMH, TMPUOOPOB U TeXHUUECKUX
YCTPOMCTB, pa3/dyaTh yC/IOBHS MX 0e30I1aCHOr0 MCI0/Ib30BaHUS B TIOBCE[HEBHOM
YKU3HU;

TIPUBOJUTH TIPYMEPbI BK/IaJla POCCUMCKUX U 3apy0e’KHBIX yUEHBIX-(OHU3UKOB B
pa3BUTHe Hayku, B OObsCHeHHe TIpPOLIeCCOB OKDPY’Karolllero Mupa, B DPa3BUTHE
TeXHUKH U TEXHOJIOTHHA;

HCTI0/Tb30BaTh TeOPeTHUeCKHe 3HaHUS 10 (U3MKe B TIOBCEJHEBHOW >KU3HU
J71s1 obecrieueHUs1 0€30MaCHOCTH TMPY 0OpaIlieHruH ¢ IprubopaMu M TeXHUUECKUMU
YCTPOMCTBAMU, /ISl COXpaHeHUs 3/J0POBbsl U COOJIIO[eHUST HOPM 3KOJIOTUYECKOTO
TIOBe/IeHUs B OKpY>Katolllel cpe/Je;

paboTatb B TpyIIle C BBIOJIHEHHEM pa3/JUUHbIX COLMAIBHBIX pOJIeH,
TJIaHAPOBaTh paboOTy TPyNMbl, palMOHA/JILHO pacrpeienssTb O00S3aHHOCTH U
TJIAaHUPOBATh JleATeTbHOCTh B HeCTAHZAPTHBIX CUTYaLMsX, afleKBaTHO OL|eHUBATh
BKJIaJl KaK/IOT0 M3 YUYaCTHUKOB I'PYIIIBI B PeIlleHre pacCMaTpUBaeMOM Npo0/IeMBbI.

«[IpakTueckass peanu3anys LieJid M 3aJa4 BOCIIUTAHUS HAa YPOKax (PU3MKH
OCylecTB/isieTCsT B pamMkax Modyaa «YpouHas [eATeIbHOCTb» Pabouell
npozpammbl 60CNUMAHUS.

Tak, peanu3alMs BOCIWTaTeNbHOTO TMOTEHLMana YPOKOB (U3MKA U
rpeflyCMaTpuBaeT:

*MaKCUMaJ/IbHOe WCII0/Ib30BaHue BOCITUTATe/IbHBIX BO3MOJKHOCTEMN
cofiepKaHusl yueOHbIX TpegMeTOB /[yii (opMUpOBaHMS Yy 00yuarommxcs
POCCHUWMCKMX TPajULMOHHBIX [YXOBHO-HPAaBCTBEHHBIX U  COLMOKYJIbTYPHBIX
L[EHHOCTeH, POCCUHUCKOIO0 MCTOPUYECKOrO CO3HAHMS Ha OCHOBe HCTOPUYECKOrOo
MPOCBellleHus]; TMOAOOp COOTBETCTBYIOLLETO COJepXKaHHsl YPOKOB, 3aJaHMUi,
BCIIOMOTaTe/IbHBIX MaTepyasoB, MPOOIeMHBIX CUTYaLUH 7151 00Cy K aeHn ;

*BK/IIOUEHMe B pabouve MporpamMmbl IO yueOHBIM TIpeAMeTaMm, Kypcam,
MOZYJ/IIM LieJIeBbIX OPUEHTUPOB Pe3y/IbTaTOB BOCIIMTAHUA, UX yUeT B Olpe/ie/IeHuu
BOCITUTaTE/IbHBIX 33/]a4 YPOKOB, 3aHSTHH;

*BK/IIOUEHHEe YyuuTelssMU B pabouve mporpamMmbl yueOHBIX TpeJMeTOB,
KypCOB, MOAYJled TemMaTUKA B COOTBETCTBUM C Ka/leHJapHbIM IIJIaHOM
BOCITUTaTeTbHOU paboThI;



*BBIOOD METOZIOB, METO/MK, TEeXHOJIOTUM, OKa3bIBAIOIIMX BOCIMTaTeIbHOe
BO3/leliCTBHe Ha JINYHOCTb B COOTBETCTBUU C BOCIIUTATE/IbHBIM H/€a/iOM, Le/bi0 U
3aZlauaM¥  BOCIIMTaHUs, LieJIeBbIMU OpPHUEHTHPAMU pe3yJ/IbTaTOB BOCIUTAHUS;
peann3aliyio MPUOpPUTETAa BOCIIUTAHUS B yueOHOM /1esiTe/IbHOCTH;

*[pUBJIeUeHre BHUMAaHKsI 00yUaroIIUXCsl K LIEHHOCTHOMY acTeKTy U3yuaeMbIX
Ha ypOKaxX TMpeJMeTOB, SIBJIeHWM U COOBbITHM, WHUIMUPOBaHUE O0OCYyKIeHuH,
BBICKA3bIBaHUIM CBOEr0 MHEHWUs, BBIDAaOOTKH CBOEro JIMUHOCTHOTO OTHOILEHUS K
M3yuaeMbIM COOBITHSIM, SIBJIEHUSIM, JIUL[AM;

*[ipyMeHeHre MHTepaKTUBHbBIX (hopM yueOHOUM paboThl — UHTe//IeKTya/lbHbIX,
CTUMY/IUPYIOIIUX TI03HABaTe/bHYH0 MOTHBALIMIO, UTPOBBIX METOAUK, AWCKYCCHUH,
JArOIINX BO3MOKHOCTb TPHOOPECTH OMBIT Be/leHUs KOHCTPYKTUBHOTO [Wasora;
TPYNIOBO# paboThl, KOTOpasi yUUT CTPOUTh OTHOIIIEHUS U JIeHCTBOBaTh B KOMaH/Ie,
CrocobCTBYeT pa3BUTHIO KPUTHUECKOTO MBIIILJIEHMS;

*o0yxaeHre oOydJaroIUXcs CoO0/0aTh HOPMBI TIOBE/IEHHs, TIpaBU/Ia
0011IeHus1 CO CBepCTHUKAMU U TeZlaroruuecKiMu paboTHUKaMU, COOTBETCTBYIOLI[E
ykiagy o6iieobpa3oBaTesibHOM OpraHM3allid, YCTAaHOBJIEHHWE U TIOJJIEPXKKY
nobposkenarenbHOM atMocdeph;

*OpraHM3alii0 HaCTaBHUUECTBA MOTHUBUPOBAHHBIX U 3PYAUPOBAHHBIX

00yuaroIUXCs HaJl HEYCITeBaIOIIMMU OJHOK/IaCCHUKAaMH, B TOM UKCJie C 0COOBIMU
oOpa3oBaTe/bHBIMUA ~ MOTPeOHOCTSMU, Jlatoliero 00ydarolUMCsi  COLIMA/IbHO
3HAYMMBbIN OTBIT COTPYAHUUECTBA U B3aUMHOM TTOMOIIIY;
*MHULIMMPOBaHUE U TIOJAePXKKY UCC/Ie/IoBaTeIbCKOM AesiTe/TbHOCTA 00yYaroluxcs,
TJIaHWPOBaHWE U BBITIOJIHEHWE WHAUBUAYa/JbHBIX W TPYIIOBBIX TPOEKTOB
BOCIIUTATE/JIbHOU HaripaB/iieHHOCTU (cMm. Ilpunoxkenwe 1. IlpumepHble TeMbl
TIPOEKTHBIX M YueOHO-HUCC/Ie0BaTe/IbCKUX PadoT 10 (hH3UKe».



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KommuecTBo yacos JJ/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
Ne n/m Kourposbhsbie | [IpakTHuecku
NporpamMMsbI Bcero oOpa3oBare/bHBIE
paboTbI e paboTbI
pecypchbl
Pazgen 1. PU3NUKA 1 METO/JbI HAYUHOI'O IIO3HAHUSA
1.1 ®usrKa U MeTobl HAYUHOT' O TIO3HAHUSA 2 bubmorexa OK
' A y https://m.edsoo.ru/7f41bf72
Wtoro no paspeny 2
Pa3zpen 2. MEXAHHUKA
bubnmoreka IIOK
21 Kuremariika > https://m.edsoo.ru/7f41bf72
bubmoreka LJOK
2.2 furamika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmiorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 18 1
Pazgen 3. MOJIEKYJ/IIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKON 9 1 Bbubmoreka IIOK
' Teopuu https://m.edsoo.ru/7f41bf72
bubmioTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHHUSI BellleCTBa. 5 bubnuoreka LIOK

®a30Bble nepexo/bl

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




Wtoro no pa3peny

24

Paszpen 4. JIEKTPOJIMHAMMKA

- nerpocramika 10 o metsooTEA172
40 ITocTosiHHBIN 3/1eKTpUYeCKU TOK. TOKU B 1> bubmoteka LIOK
pa3IMUHBIX Cpeflax https://m.edsoo.ru/7f41bf72
Wroro no pa3peny 22
PesepBHOe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 K/TACC

Ko/muecTBo yacoB JJIEKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/bHbIE
paboThI paboThI
pecypchl
Paszpen 1. JIEKTPOJJUHAMUKA
11 MarnuTtHoe 1oJjie. D/IeKTpOMarHuTHas 1 1 3 bubmmoreka LIOK
' UHIYKLYST https://m.edsoo.ru/7f41c97¢
Nroro nio pasgeny 11
Paszpen 2. KOJIEBAHUA U BOJ/IHBI
21 MexaHuueckyre U 3/IeKTPOMarHUTHbIE 9 1 Bbubmoteka IIOK
' KOJIe6aHust https://m.edsoo.ru/7f41c97¢
99 MexaHuyeckue U 3/1eKTpOMarHUTHEIe 5 1 bubnuoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
2.3 Onyka 10 3 Bubmorexa OK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 24

Pa3gen 3. OCHOBBI CIIEIIAJTIbHON TEOPUM OTHOCUTE/IbHOCTH

31 OcHOBBI CrielaNbHON Teoprun 4 1 bubmoTeka [IOK
OTHOCUTEe/ILHOCTH https://m.edsoo.ru/7f41c97c
Wtoro no pasgeny 4
Pa3pen 4. KBAHTOBAS ®U3NKA
4.1 OneMeHThbl KBAaHTOBOM ONTUKHU 6 Bubmmorexa TIOK

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




bubmioTeka LIOK

- Crpoetne arons ) https://m.edsoo.ru/7f41c97c
4.3 ATOMHOe s17jpo 5 BubmoTteka ITOK
https://m.edsoo.ru/7f41c97c
Nroro nio pa3geny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3UKH

bubmmoreka LIOK

5.1 OneMeHTbl aCTPOHOMUM U aCTPO(PU3UKU 7 https://m.edsoo.r/7f41c97c
Wtoro no paszeny 7
Pa3pen 6. OBOBIIAROIIEE IIOBTOPEHUE

61 | OSoSuaouee nosropene ‘ psm et tstcar
Wtoro no paspeny 4
Pe3zepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITIOYPOYHOE IVNTAHUPOBAHUE

10 K/TACC
KoiunyecTrBo yacos JJIEKTPOHHbIE
Jara
No uudpoBbie
Tema ypoka KonTposibHubie | IlpakTnueckue | H3y4YeHH
n/n Bcero o0pa3oBarTe/IbHbIE
pabdoThI paboThI A
pecypchl
du3rKa — Hayka o IpUpoze.
1 Hayunbie MeTc))[ bl nofoHlfﬂ 1 Bubmiorexa [JOK
y A https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myupa
Posb 1 MecTo pU3MKH B
9 (dhopMHpOBaHNUN COBPEMEHHOU 1 bubmmoreka IIOK
Hay4yHOW KapTHUHBbI MUDa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYEeCKOH JeaTe/TlbHOCTH JTI0/ler
MexaHUUecKoe IBIKEHHE.
OTHOCUTENBHOCT MeXaHUYeCKOIo Bbubmioreka IIOK
3 1
nBrkeHus. [lepeMelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue
4 PaBHOMepHOe NpsIMOJIMHEHOe 1 Bubmioreka IIOK
JBIDKeHUe https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpeHHOe TIPSIMO/IMHEeHOe 1 bubnumoreka LIOK
JBUKeHue https://m.edsoo.ru/ff0c372e
5 CBobOojHoe TiafieHre. Y CKOpeHue 1 bubmmoreka IIOK
CBOOO/THOTO TIaJIeHUST https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHoe JBYKeHMe.
7 [IBr>kKeHre MaTepUaJbHOU TOUKH 110 1 Bubmorexa LIOK
P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [IpuHLn oTHOCUTe/IbLHOCTU ['anues. 1 Bubmioreka IIOK




NHepranbHble CUCTeMbl OTCUeTa.
[TepBbiii 3akoH HbroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHuun

bubmmoreka IIOK

9 CyTiepno3uLuu cuj. Bropoli 3akoH
yrep 1 P . https://m.edsoo.ru/ff0c3be8
HeroToHa f11 MaTepuasbHOW TOUKU

10 Tpetnii 3akoH HeroToHa f/151 Bubmioreka IIOK
MaTepHa/IbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUPHOro TaroreHus. Cuna

bubmioTeka LIOK
11 TsbKecTu. IlepBasg KocMHUueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

1 Cuiia ynpyrocty. 3akoH I'yka. Bec bubmuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia Tpenus. Koag@uiieHT TpeHusl.

13 Cua CEH OTI/IBJ'IEI?I/quI rlf v BI/I)P;(EHI/II/I BuGmiorexa [JOK

P P https://m.edsoo.ru/ff0c3f76
Tesa B JKUJKOCTU UJIY rase
[TocTynaresnbHOe ¥ BpaljaTe/sbHOe

14 JIBIKeHWe abCOJTIOTHO TBEPZOrO Tea. bubmmoreka IIOK
MowmeHT cubl. [11euo cunel. Y cioBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsl TBEPJOro Tesla
Vmnynbc MaTepranbHOW TOUKH,

15 CUCTeMbl MaTepUabHbIX TOUeK. Bubmioreka LIOK
Mmrtyibe cuiibl. 3aKOH COXpaHeHust https://m.edsoo.ru/ff0c43d6
VMMITy/IbCa. PeakTHBHOe [IBI)KeHNe
PaboTa ¥ MOIIIHOCTb CHJIBI.

16 KuneTtnueckast sHeprus MaTepyuajbHON bubmmoreka LIOK
Touku. Teopema 06 U3MeHeHUH https://m.edsoo.ru/ff0c4502
KWUHEeTUYeCKOW SHeprumn

17 [ToTeH1anbHas SHEPrus. Bubmioreka LIOK




[ToTeHuManbHas SHepPrus ynpyro
JlebopMHUPOBaHHOU MPY>KUHBI.
[MoreH1ManbHast SHEpPrUs Tesia BOJIU3U
MOBEPXHOCTH 3eMJIH

https://m.edsoo.ru/ff0c461a

[ToreH1MabHbIE U HETIOTeHLIMaIbHbIe
cusibl. CBsI3b pabOTHI
HeroTeHLIMaIbHbIX CUJI C U3MeHeHUeM

bubmmoreka IIOK

18 MeXaHWUYeCKON SHepryur CUCTeMBbI TeJl. https://m.edsoo.ru/ff0c478c
3aKOoH COXpaHeHUs MeXaHUUeCKon
SHEepruu
JlaboparopHast paboTa
«MccnenoBanvie CBsi3v pabOThI CUJTBI C
19 V3MeHeHHeM MeXaHUueCcKol SHepruu
TeJla Ha TIpUMepe PacCTsDKeHUsT
PE3UHOBOIO XKI'yTa»
KoHTposibHBIe paboTHI
ro ¢usuke: 10-11k1. K.
KoHTposbHas paboTa 1o Teme A yautens/A.E.
20 «KvnemaTuka. [JuHaMHKa. 3aKOHBI Mapow, E.A. Mapow. - 2-
e u3f. - M.:
COXPaHEeHHsI B MeXaHUKe» ITpocermene, 2004.-
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OCHOBHbIEe TIOI0KEeHHS1 MOJIEKY/ISIPHO-
21 KWHeTHYeCKOW Teopuu. bpoyHOoBCKoe Bubmmorexa TIOK
https://m.edsoo.ru/ff0c4dc2
nBwkenue. Iuddysus
XapakTep JBUKeHUs U
99 B3aUMO/IeMCTBUS UaCTUIL] BellleCTBa.

Mogenu cTpoeHus ra3oB, XUAKOCTeN
Y TBEPIBIX TeJ




23

Macca monekys. Konvuectso
BeliectBa. [loctossHHass ABorazspo

24

TeruioBoe paBHOBecHe. TemnepaTypa
u eé usMmepenue. Illkana remneparyp
Lenbcus

25

Npeanshbiii ra3 B MKT. OcHoBHOe
ypaBHeHue MKT

bubmmoreka IIOK
https://m.edsoo.ru/ff0c4fde

26

AbGcomnroTHasi Temriepatypa Kak Mepa
CpeJlHell KWHeTUYeCKOU SHeprum
JIBIDKEHUS] MOJIEKY/1. Y paBHeHUe
MengeneeBa-KaneripoHa

bubmoTeka 1IOK
https://m.edsoo.ru/ff0c511e

27

3akoH lanbTOHa. ['a30BbIe 3aKOHBI

28

JlaboparopHast paboTa
«MccnenoBaHre 3aBUCHMOCTH MEXY
TlapaMeTpaMH COCTOSTHUSI
Pa3pe’KeHHOro Tra3a»

29

M3ompotiecchl B UealbHOM Ta3e U UX
rpaduuecKoe rpe/CTaB/IeHHe

bubmmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHsIs SHeprus
TePMOJAUHAMUUYECKON CUCTEMBbI U
criocoOsl eé n3MeHeHus1. KommuecTso
TeruIoThl ¥ paboTa. BHyTpeHHsIs
5Heprusi OJHOaTOMHOI'O UZlealbHOTO
rasa

bubmmoreka IIOK
https://m.edsoo.ru/ff0c5952

31

Bupe! Teruionepesaun

bubmmoreka IIOK
https://m.edsoo.ru/ff0c5¢36

32

Y,ELEIIBHEIH TernjI0EMKOCTh BelleCTBd.
KonuuecTBO TenioThl Ipu

Bbubmmoreka IIOK
https://m.edsoo.ru/ff0c5¢36




Teruionepegave. AZrabaTHBIN TTPOL[eCC

HepBLIﬁ 3dKOH TePMOJMHAMHKHU U €TI0

bubmmoreka IIOK

33
TpUMeHeHre K U30IpoLieccaM https://m.edsoo.ru/ff0c5efc
HeobpaTumocCTh Mpo1jeccoB B
34 npupozie. Bropoi 3akoH Bubmorexa LIOK
PHpOAe. P https://m.edsoo.ru/ff0c6230
TepPMOIUHAMUKHU
35 [Mpunuun gevicteus u KIT/I TeryioBont Bbubmoteka IIOK
MallyHbI https://m.edsoo.ru/ff0c600a
36 Hwukn KapHo u ero KIT
37 OKoJioruueckrie mpooieMsl
TeTI03HepreTUKU
38 O6o6imaroriuil ypok «MoJiekyasipHast bubmmoreka LIOK
¢u3vka. OCHOBBI TEPMOJAUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTposbHBIE paboThI
no ¢usuke: 10-11k1. K.
KonTtposnrHast pabora o Teme AL yauTena/A.E.
P P MapoH, E.A. Mapos. - 2-
39 «MonekynsipHasi ¢r3vka. OCHOBBI e u3g. - M.:
TEpMOAMHAMUKID ITpoceemenue, 2004.-
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40 [Tapoobpa3oBaHye ¥ KOHZEHCALKSI. Bubmioreka IIOK
Ncnapenvie v kureHue https://m.edsoo.ru/ff0c63b6
A6comoTHasI U1 OTHOCUTE TbHAS
41 BJI&YKHOCTh BO3AyXa. HachkllleHHbIN Bubmaorexa OK
Ayxa. o https://m.edsoo.ru/ff0c64d8
rnap
42 TBéppoe Teno. Kpucramiimueckue u bubmmoreka LIOK

amop@Hsble Tena. AHU30TPONUS
CBOWCTB KpUcTaiioB. JKujkue

https://m.edsoo.ru/ff0c65f0




KpHUCTaJIJIbI. COBPEMEHHBIG MaTepHaJibl

IInaBnenue u KpUCTa/IJIn3alys.

bubmmoreka IIOK

43 Y nenbHas TeIioTa IJIaB/IeHUS.
A https://m.edsoo.ru/ff0c6708
Cybnmmmarius
bubmmoreka IIOK
44 YpaBHeHue TeroBoro bazaHca
P https://m.edsoo.ru/ff0c6820
OnekTpy3alys Tes. DJIeKTPUUeCKUU
45 3apsz. Ba BUJa 3/1eKTPUUeCKUX Bubmorexa [JOK
AR A P https://m.edsoo.ru/ff0c6bcc
3apsi/ioB
IIpoBOAHUKM, TN3/IEKTPUKU U
46 ncf)n HAOBO HI/'?KI/I 3aKEH COXpaHeHUs Brbmorexa LIOK
YHpoBOA ) P https://m.edsoo.ru/ff0c6bcc
3JIeKTPUUECKOr0 3apsifia
BsaumogericTBre 3apsi0B. 3aKOH
N N bubmoTeka LIOK
47 Kysona. ToueuHblil 3/71eKTpUUeCKU
https://m.edsoo.ru/ff0c6ce4
3apsf
HanpsokEHHOCTD 3/1eKTPUYEeCKOro
48 noss. [IpyHIMn cynepnosvuiumn bubnumoreka LIOK
3JIEKTPUYECKUX T10J1eH. JIuHum https://m.edsoo.ru/ff0c6df2
HanpsyKEHHOCTU
Pabora cu 371eKTpoCTaTHYecKoro
49 nons. Iloreniman. Pa3HocTh Brbmorexa TTOK
) Haait https://m.edsoo.ru/ff0c6£00
MOTEeHLIMAI0B
ITpoBOAHMKY U AU3/I€KTPUKH B
50 9npeKT 'L(L)CTaTI/I‘{(fCKOM noI;Ie Bubmmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
[usniekTpruyeckasi TpOHUL[aeMOCTh
bubmmoreka IIOK
51 C) 8 .K
JIEKTPOEMKOCTE. RORACHCATOP https://m.edsoo.ru/ff0c7126
52 ONeKTPOEMKOCTb IIJIOCKOTO bubmuoreka LIOK




KOHZEeHCATOPpd. SHeprm{ 3dpsA>KE€HHOr'0
KOHZAEHCATOpd

https://m.edsoo.ru/ff0c72c0

53

JlaboparopHast paboTta "Vi3mepeHue
3/71eKTPOEMKOCTH KOHZleHcaTopa"

54

[TpuHLMN JeiCTBUS U IPUMEHeHe
KOH/IeHCaTOPOB, KOITMPOBA/IbLHOT'O
arrapara, CTpyHHOro rpuHTepa.
OneKTpocTaTryecKast 3alura.
3asemsieHue 3/1eKTponprubopoB

55

ONeKTpUUYeCcKuil TOK, yC/IOBUSI €ro
cyulecTtBoBaHMs. [10CTOSIHHBIN TOK.
Cuia Toka. HamnpsokeHue.
Cornporusrienue. 3akoH Oma 1
y4JacTKa Ljenu

56

[MocneoBaTenbHOE, TIAPAJIeIBHOE,
CMeILIaHHOe COeJHeHue
TIPOBOZAHUKOB. JIabopaTopHas paboTa
«/3yueHre CMeIIaHHOTO COeIMHEeHHS
Pe3UCTOpOB»

bubmoTeka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTb 37IeKTPUYECKOTO
TOKa. 3aKOH [I)xoysig-JleHua

bubmoTeka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ai/1s1 TT0/THOM (3aMKHYTOM)
s/1eKTpUueckoi 1ernu. Kopotkoe
3aMbIKaHue. JlabopaTopHasi paboTa
«3mepenue J3[1C MCTOUHMKA TOKA U
€ro BHyTPEHHEro COTIPOTHBJIEHUSI»

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

59

OneKTpOHHasi MPOBOAUMOCTh TBEPABIX
MeTa/I/IOB. 3aBUCUMOCTh




COTIPOTUBJIEHUS] METAJI/IOB OT
Temrepatypbl. CBepXIIpOBOIJUMOCTh

OneKTpUYecKui TOK B BaKyyMe.

60 o
CBOWCTBA 3/IeKTPOHHBIX MTy4YKOB
[TomynpoBoAHUKH, MX COOCTBEHHasi U

61 rpuMecHast MpoBOAUMOCTb. CBOMCTBa bubmmoreka IIOK
p—n-tiepexopa. [TonyrpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPbI
ONeKTPUYEeCKH TOK B paCcTBOpax U

62 pacIuiaBax 3/IeKTPOJIUTOB. Bubmioreka IIOK
OJIeKTPOJIMTUYeCKas JUCCOLaLs. https://m.edsoo.ru/ff0c82ba
OJIeKTPOJIU3
O/eKTpUYeCcKu! TOK B rasax.

63 CamocTosiITe/TbHbIN U Bbubmmoreka LIOK
HeCaMOCTOSITe/IbHBIN paspsz. MoHus. https://m.edsoo.ru/ff0c84ae
[Inasma
OnekTprUUyecKre MpruOOpsI U

64 yCTPOICTBA U UX MPaKTUUeCKoe bubmioTeka 1IOK
npumMeHeHue. [TpaBuia TeXHUKA https://m.edsoo.ru/ff0c86fc
6e3omacHoCTH

65 O6o011aro1uil ypok bubmmoreka IIOK
«ONeKTpOAHAMUKA» https://m.edsoo.ru/ff0c88be

66 KontposnnHast paboTa o Teme KoHTposibHBIe PaboThI

«3nekTpocraryka. [10CTOsIHHBIM
3/1eKTpUUecKuii Tok. TOKU B
pa3UUHBIX Cpefax»

o ¢usvke: 10-11kn. KH.
s yuurens/A.E.
Mapos, E.A. Mapos. - 2-
e usa. - M.:
IMpocserenne, 2004.-
111c




Pe3epBHbIii ypok. KoHTposbHas

bubmoTeka [IOK

67 pabota o Teme "DJIeKTpOAUHAMHKA" 1 https://m.edsoo.ru/ff0c8c56
68 Pe3epeHbIit ypok. O600IIarOIIHI YPOK 1 Bbubmmoreka LIOK
rno teMam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBHIEE KO/IMYECTBO YACOB I10 68

I[TPOI'PAMME




11 K/TACC

KomuecTBo yacoB JJIeKTPOHHBbIE
No Jata uudpoBbie
Tema ypoka KonTposbubie | IIpakTnuecku
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE
paboTbI e paboTbI
pecypchl
[TocTosiHHBIE MarHUTBI U UX

1 B3auUMO/IeICTBMe. MarHuTHoe ToJie. 1 bubmmoreka IIOK
BekTop MarHuTHOM UHAYKLUU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHOW UHAYKLIUU
MarsuTHoOe I10/1e [IPOBO/HUKA C

9 TOKOM. OrnbIT Opcresa. 1 bubmoteka LIOK
B3auMogelicTBre TTPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopHast pabora «/3yueHue 1 1 bubmoreka LIOK
MAarHuUTHOIO I10JI KaTYyILIKKU C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOTO TT0JI Ha
NIPOBOJHUK C TOKOM. Cuiia AMriepa.

4 JlabopaTopHast paboTa 1 1 bubmoteka LIOK
«VccnenoBaHue 1eCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOI'0 MarHWTa Ha PamKy C
TOKOM»

[elicTBre MarHWTHOTO TT0JI Ha

5 JBIDKYILYIOCA 3aPsDKEHHYIO YaCTULY. 1 bubmoteka LIOK
Cwua Jlopentja. Pabora cumbl https://m.edsoo.ru/ff0c9df4
JlopeHyja

6 OJIeKTpoMarHuTHas UHAyKuus. [ToTok 1

BeKTOpa MarHUTHOM UHAyKLuu. 3/1C
VHAYKLUMUA. 3aKOH 3JIeKTDOMarHUTHOU




uHaykiuu Papajest

JlabopaTopHast paboTa

7 «MccnenoBanuve sBeHUAS Bubmotexa OK
= https://m.edsoo.ru/ff0cal50
3/1eKTPOMarHUTHOW MHAYKLIMA»
WHyKTUBHOCTS. fIB/1eHue
3 caMorHAyKUuU. D/1C caMOUHAYKLMH. bubmoreka LIOK
OHeprust MarHUTHOI'O I10/151 KaTyIIKU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIeKTPOMarHUTHOe T0J1e
TexHUYeCKre yCTPOMCTBA U UX
IIpUMeHeHe: TIOCTOSTHHbIe MarHUTBI,
9 3/1IEKTPOMAarHuThl, 3JIeKTPO/|BUTaTelIb,
YCKOPHWTE/N 37IeMeHTapHbIX YaCTHLI,
VIHZYKLIMOHHAs I1eyb
10 O6o611aronuit ypok «MarHuTHoe bubnmoreka LIOK
roJsie. DJIGKTPOMarHUTHask UHAYKLUS» https://m.edsoo.ru/ffOcab82
KoHTpoibHbIe pabOTHI
o ¢usuke: 10-11k1. KH.
KonTponbHast paboTa 1o Teme AR yauTens/A.E.
Mapos, E.A. Mapos. - 2-
11 «MarHuTHoe 1ozJe. e u3g, - M.:
OneKTpOMarHUTHast UHAYKLIAS» TMpoceerete, 2004.-
111c
CB00OO/HBIE MEXaHUUECKHE
KosiebaHus1. I"apMoHMUeckue
12 KosiebaHUs1. Y paBHeHMe Bubmiorexa LIOK
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKUX KOieOaHUH.
[IpeBpaiuieHue sHepruu
13 JlabopaTopHast paboTa




«HccnepoBaHye 3aBUCUMOCTH
repro/ia Majbix KonebaHui rpy3a Ha
HUTU OT JJIUHBI HUTHU U MacChl rpy3a»

14

KonebarenbHblii KOHTYp. CBOOO/IHBIE
3/IeKTPOMarHUTHbIE KOJIe0aHus B
u/lealbHOM Kosebare/slbHOM KOHTYPe.
AHasorusi Mexxaiy MexaHUueCKuMH 1
3/1IeKTPOMarHUTHBIMU Kosie6aHusIMU

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmysia ToMmcoHa. 3akOH
COXpaHeHUs1 SHeprUU B U/iealbHOM
KosiebaTeslbHOM KOHTYpe

bubmoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasiieHue 0 3aTyxaroLux
KosiebaHUsIX. BeIHYK/IeHHbIe
MeXaHWJecKre Kosiebanus. Pe3oHaHC.
BbIHYK1eHHbIe 3/IeKTPOMarHUTHbIe
KosiebaHus

bubmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemenHbIM TOK. CHHYCOWA/TBHBIN
repeMeHHbIN TOK. MOIIHOCTh
TepeMeHHOr0 TOKa. AMIUIUTYZHOe U
JleHCTBYHOLLlee 3HauUeHre CUJIbI TOKA U
HaTpsUKeHUs

bubnmoreka LJOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [Tpor3BozcTBO,
riepeziaua ¥ otpedsieHne
3/71eKTPUYECKOU SHeprumn

19

Y CTpPOUCTBO U TTpaKTUUeCKoe
TIpUMeHeHHe 3/IeKTPUUeCKOro 3BOHKa,
reHepaTopa repeMeHHOr0 TOKa,
JIMHWH 371eKTporiepejayd

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324




OKOJIOrh4YecKye PUCKH TIpHU
MPpOU3BOACTBE 3JIEGKTPO3HEPI'UH.

20 KynbTypa ncnosib3oBaHUs

3/1eKTPOSHEPTUY B NOBCEIHEBHOM

JKU3HU

MexaHHuecKye BOJIHBI, yC/IOBUS

71 pacripoctpaHenust. [Tepuoa. CkopocTb bubmioreka LIOK
pacrpocTpaHeHus U [/IMHAa BOJIHEI. https://m.edsoo.ru/ff0cca54

[TonepeuHsle ¥ PO/OJIbHBIE BOJIHbI

o 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB bubmmoreka IIOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc

ONeKTpOMarHUTHbIEe BOHBI, UX

23 cBoMCTBa U cKopocTs. [llkana Bubmiorexa OK
https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMarHUTHBIX BOJIH

[TpuHLMIIBI paiOCBSA3U U

24 TesieBUZieHYs. Pa3BuTure cpe/CTB

cBa3u. Paguosnokarys
KoHTpo/ibHbIE pabOTHI
no ¢usuke: 10-11k1. KH.
s yautens/ALE.

KonTponbHast pabota «Konebanus u Mapon, E.A. Mapos. - 2-

25 .

BOJTHBI» eunsq. - M.:
[Mpocserenune, 2004.-
111c

[IpsiMonuHeHOe pacripoCcTpaHeHre

6 CBeTa B OZJHOPO/JIHOM cpefie. bubmoreka LIOK

ToueuHbI1 UCTOYHUK CBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350




OTtpakeHue cBeTa. 3aKOHbI

27 oTpakeHus cseTa. ITocTpoeHue Bubmiorexa [JOK
P L P https://m.edsoo.ru/ffO0cd4e0
1300pa’keHHi B TIIOCKOM 3epKajsie
IIpenomiienve ceeta. [TosHOe
)8 BHYTpeHHee oTpakeHue. [IpefienbHbIi bubmoteka LIOK
YI'0J1 IOJTHOTO BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpakeHusl
79 JlabopaTopHast pabota «/3mepeHue bubmmoreka [IOK
TOKasareJid [peioMJIeHUsl CTeKJ1a» https://m.edsoo.ru/ff0cd67a
JIun3el. [TocTpoeHne n300pakeHuid B
30 nuH3e. PopMyJsia TOHKOU JIMH3bI bubmmorexa OK
- POPMY ' https://m.edsoo.ru/ff0cddle
YBesmueHue JIMH3bI
JlabopaTopHast paboTa
31 «/ccnenoBaHyie CBOMCTB
1300paykeHHI B JTMH3aX»
Hucnepcus ceta. C/I0XKHBIN COCTaB
32 6esoro cBeta. LIgeT. JTabopaTtopHas
pabota «HabJtroqeHne qucrepcun
CBeTa»
13 WuTepdepenuus ceeta. Audpakims bubnuoreka IIOK
cBeTa. JludpakijoHHas peliéTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4yHOCTH CBETOBBIX BOJIH. bubmoreka LIOK
[Tonspu3saius ceeta https://m.edsoo.ru/ff0cf02e
35 OnTuueckrie IPUOOPHI M yCTPOKCTBA U
yCJI0BUST UX Oe30TacHOT0 IPUMEeHeHH st
36 ['panuLbl TPUMEHUMOCTH bubmmoreka LIOK

KJIaCCU4eCKor MexaHUKHU. [TocTynarsl
CrieLMaIbHON TeOpuu

https://m.edsoo.ru/ff0cf862




OTHOCHTE/IbBHOCTH

OTHOCUTENBHOCTD OJHOBPEMEHHOCTHU.

37 3ame/iyieHre BpeMeHHU U COKpallleHue Bubmiorexa [JOK
A p part https://m.edsoo.ru/ff0cfa42
JJTHBI
OHeprusi ¥ UMINYJ/IbC PeISTUBUCTCKOU
38 yactuLbl. CBSI3b MacChl C 3Heprueu u Bubmiorexa [IOK
HpL- p https://m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHeprus MoKos
KoHTposnbHbIe paboThI
no pusuke: 10-11kn. KH.
Aa yuutens/ALE.
KoHTponbHas pa60Tau«OnTHKa. Mapos, E.A. Mapo. - 2-
39 OCHOBBI CrierjuasbHON TeOpUn e ua. - M.:
OTHOCHUTEe/IbHOCTU» Mpoceerete, 2004.-
111c
40 ®otoHsl. ®opmyiia ITnanka. SHeprus bubmoteka LIOK
Y UMITyJIbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBbITHE U UCCIeJOBaHUE Bt 1OK
nbmoTeka
41 .0 A.T.
poosdexta. OrbiTe! https://m.edsoo.ru/ffOcffc4
Cronerosa
3aKoHBbI (pOoTO3(eKTa. YpaBHeHUe
N (vb P P bubmoreka LJOK
42 OuHILTelHa A5 poTo3¢dekTa.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuiia» ¢otosaddekra
Hasnenue ceeta. OnbiTe [1. H.
43 JlebeneBa. XvMuueckoe /ieficTBUe bubmmotexa IOK
FEBd- A https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHHUuecKue yCTpONCTBa U

TIPaKTHYeCcKoe MpUMeHeHHe:
dboTo3/1eMeHT, OTO/IaTUMK,




COJIHeUHada 6aTape;{, CBEeTOAHO

PemnteHue 3afau 1o TeMe «DJIEeMEHTBI

bubmoreka IIOK

45
KBAHTOBOW OITTUKK» https://m.edsoo.ru/ff0d0302
Mopgens atoMa ToMcoHa. ONBITHI

46 Pe3epdop/ia mo paccesiHuO (-4acTu bubmorexa OK

PDOPA P H https://m.edsoo.ru/ff0d091a
[TnaneTapHasi Mozie/ib aTOMa
bubnmoreka LIOK
47 [Toctynate! bopa
y P https://m.edsoo.ru/ff0dOafa
N3nyuenue u norsionjeHre (POTOHOB
48 1 H};e exoze aTOME]l-u Cco H;b;o OBHA Bubmaorexa [IOK
P PEXOA . A P https://m.edsoo.ru/ff0dOafa
SHepruv Ha Apyrou. Buzbl crieKTpoB
BosiHOBBIE cBOMCTBa yacTul]. BoHbI

49 ne bpouna. KopnyckysipHo- bubmoteka LIOK
BOJIHOBOU Jlyanu3M. CrIOHTaHHOe U https://m.edsoo.ru/ff0d0ca8
BBIHY>K/IEHHOE U3JTyueHue
OTKpBITHE PaAN0aKTUBHOCTH. OTIBITHI

50 Pe3epdopga no ornpezeneHnto coctaBa bubmmorexa OK

POOPA ped https://m.edsoo.ru/ff0d0fd2
PaIMOaKTUBHOTO U3/TyUYeHUs]
CaoticTBa anba-, 6eta-, ramMmma-

51 n3nyueHus. Biusiaue
Pa/IM0aKTUBHOCTU Ha >KHBbIe
OpraHu3Mbl
OTKpbITUe POTOHA U HEUTPOHa.

59 W3otomnbl. Anbga-pacnag,. bubnuoreka IIOK
ONeKTPOHHBIN 1 TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnag. ['amma-u3snyyeHve

53 OHeprus CBsI3U HYKJIOHOB B sifipe. bubnuoreka IIOK

AnepHble peakum. S epHbIv

https://m.edsoo.ru/ff0d1356




peakTtop. [IpobieMbl, TIepCreKTUBHI,
9KO0JIOTHUeCKHe aCTeKThl sifiepHOH
SHepreTHUKU

54

OJieMeHTapHble yacTulbl. OTKpbITHE
1o3uTpoHa. MeTo bl HaO/MIOeHUS U
perucTpaLyu 3j1eMeHTapHbIX YaCTUL].
Kpyrbiii cton «dyHaameHTanbHbIe
B3aUMO/ieMCcTBUsA. EUHCTBO
(hr3MUeCcKoi KapTUHBI MUpa»

bubmmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3gHoro Heba. Co3Be3fus,
sIpKYe 3BE3/bl, IJIaHEeTbl, UX BUAUMOE
nBwkenve. CosiHeYHasi cucTema

56

Counnije. ComHeuHasi akTUBHOCTb.
Ncrounuk sHepruu CoJsiHLA U 3BE3]

57

3BE3/IbI, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/Ibl IJTaBHOU
roc/ieJoBaTeTIbHOCTU. BHyTpeHHee
cTpoeHue 3Bé37. CoBpeMeHHbIe
Tipe/iCTaB/IeHUsI O IPOUCXOXKAEHUU U
sBosiroriur CoJTHIIa U 3BE3]

58

Mneunsii [1yte — Hama ['anakTuka.
ITonoxenwe u nBrxeHre Co/HIIA B
INanakTtuke. ['anakTuky. YépHbIe
JBIPBI B 1jpax ralakTHK

59

BcenenHas. Pa3beranue rajakTuk.
Teopwust BosbII0TO B3pHIBA.
PenukroBoe usnyuyeHue.
MertaramakTHUKa




60

HepeiiieHHbie po61eMbl aCTPOHOMUU

61

KoHTtposbHast paboTa «DJIeMeHThI
aCTPOHOMHHM U aCTPOPU3UKU»

62

O6o6maroruil ypok. Ponb dhusvku u
aCTPOHOMHH B 3KOHOMHYECKOH,
TEeXHOJIOTUUECKOU, COL[MaTbHOU U
3TUYEeCKOM cepax AesaTenbHOCTH
yesioBeKa

63

O6o6maromuii ypok. Posb 1 MecTo
(bU3MKU U aCTPOHOMUU B
COBpeMEeHHOW HayYHOU KapTHHe MHUpa

64

O6o6maronuii ypok. Ponb
¢du3nueckoil Teopur B HOPMHUPOBAHUU
Tipe/iCTaBeHU 0 PU3nNUeCcKon
KapTHUHe MHpa

65

O06o06mmaroruii ypok. MecTo
(bH3MUeCKOM KapTHHBI MHpPa B 0011[eM
psIly COBpEMeHHBIX eCTeCTBeHHO-
Hay4HBIX TIPeZICTaB/IeHHl 0 TIPUPOZie

66

Pe3epBHbIN ypoK. MarHurtHoe moJie.
OJIeKTpOMarHUTHasi UHAYKLUS

67

PesepBHbIil ypok. OnTrka. OCHOBBI
crieLiaIbHOW Teopuu
OTHOCHUTEe/IbHOCTH

68

Pe3sepHbliii ypok. KBaHToBas pusuka.
OJIeMeHTbI aCTPOHOMUU U
acTpou3UKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784




OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» dusuka, 10 knacc/ Msikuies I'.41., byxoBues b.b., Corckuit H.H. nozx
penakiueii [TapdentbeBoii H.A., AKiioHepHOe 0011jecTBO «VI31aTeNbCTBO
«[Ipocserenue»

» ®u3uka, 11 knacc/ Makuiues I'.J1., byxosues b.b., Yapyrun B.M. niog
penakieii [TapdentbeBoii H.A., AKiioHepHOe 06111ecTBO «3/1aTenbCTBO
«ITpocserjeHue»

1. T'. H. CrenanoBa C6opHuK 3aziau 1o du3uke as 9-11 kimaccos, M.-
IIpocserenue, 1995
2. A. I1. PeivkeBuu dusuka. 3agaunvk. 10-11 kn.: ITocobue as
ob1rieobpa3oBar. yueb. 3aBefieHuit. — 6-e u3f., crepeoTur.- M.: [Ipoda, 2002
3. ®u3uka A yvauuxcsi 11 kacca (peleHus 3aau 1o gusurke). Boarorpag,
2000
METOANYECKUWUE MATEPUAJIbBI 11 YUUTEJIA
1. ®usuka MHTeHCHMBHBIN Kypc noArotoBku K EI'D. M.JI. KacatkunHa. «Omera-JI»,
2012
2. YuebHO-MeToAnueCcKn Komruieke «Pu3mka. [Toaroroska Kk EI'9», «Jlernon»,
2012
3. 3aziaum /iJis MOJIrOTOBKU K o/iuMnuaziaM 1o ¢dusuke. 10 -11 K1acchl.
OJieKTpocTaTrka/aBT.-cocT. B. A. [lleBijoB. —BoJsirorpaz: Yuuresib, 2006

4. 3aiauu A/1s1 IOATOTOBKM K onuMIidaiaM o usuke. 10 -11 knaccel. MexaHuKa



/aBT.-cocT. B. A. IlleBuoB. —Bosrorpaz: Yuurens, 2006

5. 3afiauu [1J1s1 TIOATOTOBKY K O/TMMITMaziaM 1o ¢u3uke. 10 -11 Kmacchl.
DJieKTpoMarHeTusm /aBT.-coCT. B. A. IIleB1joB. —Bosrorpaz: Yuuresns, 2006
6. 3agaum /11 MOJrOTOBKU K o/iuMnuaziaM 1o ¢usuke. 10 -11 k1accsl.
OJIeKTpoAuHaMuKa/aBT.-cocT. B. A. IIleBuioB. —Bosrorpaz: Yuurens, 2006

7. 3afauu [iJ1s1 TIOATOTOBKY K O/MMITMazam 1o ¢usuke. 10 -11 Kaacchl.
I'mppocraTurka /aBT.-cocT. B. A. [lleBuioB. —Bosrorpaz: Yuurens, 2006

7. KoHtposbHbIe paboTel 110 pusuke: 10-11k1. Ka. gis yuurens/A.E. MapoH,

E.A. Mapos. - 2-e u3g. - M.: [Ipocsenjenue, 2004.-111c

IINPPOBBIE OBPA3SOBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETA
NHTEPHET

1. www.fipi.ru

2. http://phys.reshuege.ru/

3. du3uKa. JNeKTPOHHOe TpUIoKeHHe K yueOHuky I'.5. MskuiteBa u ap. 10

Kjacc, 11 knacc



[Ipunoxxenue 1

[IpyuMepHbIe TeMbl TMPOEKTHBIX W y4yeOHO- HcciefioBaTeNbCKUX pabor mo ¢usuke 10-11

KJ/acc:

—_

LNk~ WDN
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O 0O NN DUl A WNPFP O OO NDUTPRA WNRPFPO OO U WN

AHM30TpOMNUS KPUCTA/IIOB

AHuzoTponus GpU3nyeckKux CBONCTB MOHOKPUCTAJLIOB.

AHoMasbHbIe CBOKCTBA BO/IbI

AHTHWUYHas MexXaHUKa

ApucToTenb — BeTMYaUIIINKM yUeHHbIN [PeBHOCTH

ApTepuanbHOoe JjaBjieHre

Apxume; — BeJTMUaMIIINM IpeBHerpeueckruii MaTeMaTHK, (PU3HK, NH)KeHep
AcreKTbl BIMSIHUS My3bIKM U 3BYKOB Ha OpPraHU3M uejioBeKa
ATMOocdepHOe jaB/ieHre — IOMOILLHKK YesioBeKa

. ATMOcdepHoOe JiaB/ieHHe B )XKU3HU YesloBeKa

. AspoiiHaMUKa Ha cy)kbe uesioBeuecTBa

. A3poiMHaMUKa T10J1I0COK Oymary, unm «/ Bce - TaKW OHa BEPTUTCS ! »
. AspopiHaMU4ecKyre TpyObI

. bBamuctrueckoe fBukeHve

. barucdepa

. bBuonmoMuHecLeH A

. biomexaHvka Koku

. buomexaHnuka yesioBeka

. briomexaHnuecKkye NpYHLUIBEI B TEXHUKE

. brionuka. TexHuueckuil B3r/is1/ Ha )KUBYIO IPUPOLY

. brockadangep a1 noseta Ha pyrue 1jiaHeThbl

. buo¢wu3uka uenoseka

. buodusuka. Konebanusi 1 3Byka

. bymepanr

. B Hebecax, Ha 3emsie 1 Ha Mope (PU3MKa YUBUTE/IBLHBIX IPUPO/JHBIX SIBI€HUMN)
. B norone 3a tukiom KapHo

. B uem cekpet Tepmoca

. B.I'. lllyXoB — BeTMKWUI PyCCKUM WH)KeHeP.

. B.K. PeHTreH — OTKpBITHS, )KU3HEHHbIN MYTh

. BakyyMm Ha cy>x06e y uenoBeka

. BakyyMm. DHeprusi pusnuyeckoro Bakyyma

. BBeJileHre B ()M3UKY YepHBIX JbIP

. BepTukanbHbil mosiet

. BeTep Kak nnpriMep KOHBEKL[MYU B IPUPOJe

. Betep Ha cy>x0e y yenoBeka

. B3aumHbIe nipeBpaitieHnst )XUAKOCTeN U ra3oB. @a30Bble Iepexo/pl

. B3auMO0CBS3b NOJISIPHBIX CUSTHUM U 3[J0POBbS UesI0BeKa.

. B3BelmBaHue Bo3gyxa

. Buzipl 3arpsisHeHWi BOZABI U CIIOCOOBI OUMINEHWs, OCHOBaHHble Ha (DHU3UUECKUX

SABJIEHUAX.



40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.

Buibl TorvBa aBTOMOOMIIEH.

Byl IIyMOBOTO 3arpsi3HeHHUs] U MX BJIMSIHUE HA )KUBbIe OPraHU3MBI.
Bu3yasnu3saius 3ByKOBbIX KoJsiebaHui B TpyOe PybeHca
BupryanbHble 1abopaTopHble paboThl Ha YPOKax (GU3UKH.

BuxpeBble 00pa3oBaHusl.

Bknap bnesa ITackasns B co3aHve MeTOZ0B U3y4YeHUs! OKPY Karollero Mupa.
Bksiag M.B. JlomoHOCOBa B pa3BuTHe (hri3UUeCcKOi HayKu.
Biia)xHOCTB BO3/iyXa U B/IMSIHUE ee Ha JKU3He/lesATe/IbHOCTh Ye/loBeKa.
Bia)xHOCTB BO3/lyxa U ee BIMsSHHE Ha 3[J0pPOBbe UesioBeKa
Bnaxnocts. OnipefienieHye cojepykaHus KUC/I0pO/ia B BO3yXe.
BiusiHne BHeIIHMX 3BYKOBBIX pa3/ipakuTesield Ha CTPYKTYPY BOZbI
BiusiHue rpoMKoro 3BykKa U IIlyMa Ha OpraHv3M 4esioBeKa

BiusiHue 3ByKa Ha >KMBble OpraHu3Mbl

BnusiHve 3Byka Ha necok. durypsl XiagaHu.

BiusiHue 3ByKOB, LIIyMOB Ha OpraHM3M uesoBeKa.

[Ipunoxenue 2



KonTposeHbIe paboTel o ¢usvke: 10-11k1. Ku. anst yunrens/A.E. Mapos, E.A. Mapos. -
2-e u3g. - M.: [Tpocsemenne, 2004.-111c¢



