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MHNOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro oOIIero ooOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpaszoBatenbHONM Tporpammel, mpeactaBieHHBIx B DPI'OC COO, a Takke ¢ ydérom
¢benepanbHOl paboueil MporpaMMbl BOCHUTAHMS W KOHLENIUHU MPEnoJaBaHusl y4eOHOTro
npeamera «®uszuka» B o0Opa3oBaTeNbHBIX  oOpranm3anmsx Poccuiickoit ~ ®Denepannw,
pean3youMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mnporpaMMbl Mo (hU3MKE HANpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOH KapTuHBI Mupa oOydarommxcs 10-11 kmaccoB npu oOydeHnn ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO NoxoAa. [Iporpamma no gusuke coOoOTBETCTBYET
tpeboBanusiM PI'OC COO K IUIaHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METaIlpeIMETHBIM
pe3yiapTaTaM OOyueHHs, a TaKXKe YYUTHIBAET HEOOXOJUMOCTb pealu3alud MEXIPEAMETHbIX
CBs3eM (PU3MKU C E€CTECTBEHHO-HAYYHbIMH Yy4eOHbIMU mpeameTamu. B Hell omnpenenstoTcs
OCHOBHbIE L[N U3yuyeHHUs (PU3UKH HAa YPOBHE CpeqHero oliiero oOpa3oBaHMsl, MJIaHUPYyEMbIe
pe3ysibTaThl OCBOCHHSI Kypca (GHM3MKH: JIMYHOCTHBIC, METalpeJMeTHbIe, MpeaMeTHbie (Ha
0a30BOM YpOBHE).

[Tporpamma 1o ¢u3MKe BKIIOYAECT:

IUTAHUPYEMbIE Pe3yJbTaThl OCBOEHUA Kypca (pu3uKu Ha 0a30BOM YpPOBHE, B TOM YHUCIIE
IIpeIMETHBIE PE3yIbTAaThI IO rojaM o0yUYeHHUS;
coJiepkaHue ydeOHoro npeamera «Pu3nka» 1o rogam o0ydeHHusl.

du3nka Kak HayKa 0 HauboJiee 00IMX 3aK0OHaX MPUPOIbI, BEICTYTIAs B KAU€CTBE YU4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKaroIlleM MHpE.
[konpHBI Kypc (U3MKH — CHCTEMOOOpA3yIOLIUN MJii E€CTECTBEHHO-HAYUHBIX YUEOHBIX
IIPEIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, NU3y4aeMbIX
XAMUeH, Onosorue, gusmueckoil reorpadueil u actpoHoMuel. Mcrmonp3oBaHWEe W aKTUBHOE
NpUMEHEHHe (U3UYECKUX 3HAHWW ONpeAessieT XapakTep H pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTUI B cdepe DSHEPreTuKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOJYYEHHS HOBBIX
MaTepUasoB C 3aJlaHHBIMU CBOWCTBaMU M Apyrux. M3yuenune Gpu3nKu BHOCUT OCHOBHOM BKJIaJ B
(opMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaronmxcs, B GOpMUpOBaHHE YMEHUH
MIPUMEHSATH HayYHBIM METO/ MO3HAHUS IIPU BBHINIOJHEHUN MU YYEOHBIX UCCIIEI0BAHUM.

B ocHOBY Kkypca ¢usuku aist ypoBHS CpeIHEro oOmiero oopa3oBaHusl MOJIOKEH Psifl UICH,
KOTOpbIE MOKHO paccMaTpHUBaTh KaK IPUHLHUIIBI €M0 TOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SABJISETCS JIOTUYECKH 3aBEPLIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/lesioB (HU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOH, TaK U
COBPEMEHHOU (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuall Kypca GU3NKA 00beAMHEH BOKPYT
¢usmveckux Teopuit. BemymmMm B Kypce sBusieTcs (OPMHUPOBaHHME TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTe€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanosiaraeT UCHOIb30BaHUE T'YMaHUTapHOTO
noTeHuana GU3MIecKoi HayKH, OCMBICIICHUE CBSI3M PAa3BUTHS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU U IKOJIOTUYECKUMU MPOOIEMaMHu.

Hoes npuxnaonoii nanpasnrennocmu. Kypce Gusuku npemnonaraet 3HakOMCTBO C IIUPOKUM
KPYroM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs IOCPEACTBOM BBEICHHUS D3JEMEHTOB COJIEpKaHus,
MOCBSIIEHHBIX 3KOJOTUYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbl C Pa3BUTHEM



TEXHUKH U TEXHOJIOTUH, a TaKkKe 00CyKAeHHs MpoOJIeM palliOHAILHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTMUECKO O€30M1aCHOCTH.

CrepXKHEBBIMU DJIEMEHTaMH Kypca (U3MKHA Ha YpPOBHE CpeIHEro oomiero oOpa3oBaHUs
SBISIFOTCSL  (pu3uyeckue Teopur ((HopMHpOBaHHE TMPEICTABICHUI O CTPYKTYpe MOCTPOCHUS
¢usnueckoil Teopuu, poau (yHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O MPUPOJe, TPAaHULAX MPUMEHUMOCTU TEOpHUH, IJIi OMHCAHMS €CTECTBEHHO-
HAYYHbBIX SBJICHHUI U MPOIECCOB).

CucTeMHO-1esITeIbHOCTHBIN MOAX0/ B Kypce (PU3MKU peanu3yeTcs IMpexe BCero 3a cHér
OpraHM3alui KCIEPUMEHTAIbHON JIeATeNbHOCTH oOyyatonuxcs. [ns 6a30Boro ypoBHs Kypca
(GU3MKN — ATO HCIOJIb30BAHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
nabopaTopHbIX pabOT, KOTOpble B mporpamme 1o ¢u3uke OObEIWHEHBI B OO CIIHCOK
YUEHHYECKUX NMPAKTHUECKUX padoT. BelneneHue B ykazaHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJAUMBIX JJII KOHTPOJISL M OLIEHKH, OCYLIECTBJISETCS y4YaCTHHUKaMU 00pa30BaTeIbHOIO
rpoliecca UCX0/s U3 0COOEHHOCTEH MIIaHUPOBaHUS U OCHauleHus kaOunera gusuku. [lpu sTom
oOecrieurBaercsi OBJIaJieHUE OOy4JalOUIMMUCS YMEHHUSIMHU IMPOBOJUTH KOCBEHHBIE HM3MEpPEHUS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKHX BEJIIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEpPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAenseTcsl pelIeHUI0 pacy€THBIX U KaueCTBEHHbIX 3aj1ad. [lpu stom
JUI pac4€THBIX 3aay MPUOPUTETOM SIBIISIFOTCS 33J1a4M C SIBHO 3a/1aHHOM (hHU3MUECKON MOJIENIbIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszjela
Kypca, TaKk U UHTErpupys 3HaHUS U3 Pa3HbIX pa3aenoB. [lJig KaueCTBEHHBIX 337a4 IPHOPUTETOM
ABIISIIOTCSL 3a/laHusl Ha OOBSICHEHHWE NPOTEKaHWs (PU3NYECKUX SBICHUM U TPOLECCOB B
OKpYXarolenl >KU3HH, TpeOyronue BhIOOpa (PU3NYECKOW MOJETH I CUTYyalldd MPaKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedoBanmsiMu DPI'OC COO k MarepHanbHO-TEXHUYECKOMY
oOecrieyeHn0 y4eOHOTO mporiecca 0a30BBI YpOBEHb Kypca (H3MKH Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JIOJKEH M3Y4aThCs B YCIOBUSAX MPEIMETHOTO KaOwHeTa (QU3WKHA WIH B
YCIIOBHSIX HHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunere
(GU3MKK TOIDKHO OBITH He0OX0AuMOe TabopaTopHOE 000PYIOBAaHHE ISl BHITIOJTHEHHS YKa3aHHBIX
B IporpaMmMe Mo (U3UKE YYECHHUUYECKUX MPAKTUYECKUX pPabOT U JIEMOHCTPALMOHHOE
obopyioBaHue.

JleMoHCTpalioHHOe 00OpynoBaHue (opMUpYyeTCSI B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON JTOCTaTOYHOCTH M 00ECIEYMBAECT MOCTAHOBKY IEPEUYUCIEHHBIX B IPOrpaMMe IO
¢u3MKe KIIOUEBBIX JIEMOHCTPALMN MJIsI HMCCIENOBAHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX TPUMEHECHHH.

JlaGopaTopHoe 00OpyHOBaHWE Uil YUCHHUYECKHX TMPAKTHUECKUX padoT (opmupyercs B
BUJIE TEMaTUYECKUX KOMIUIEKTOB U OOECleuMBacTCsl B pacuéTe OAHOIO KOMIUIEKTAa Ha JBYX
oOyuatouuxcs. Temarndyeckue KOMIUJIEKTHI JIaDOPaTOPHOrO OO0OPYIOBaHMS JOJKHBI ObITh
MOCTPOEHBI HAa KOMILUIEKCHOM HCIOJIb30BAHMU AHAJOTOBBIX U LU(MPOBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPHUTEIBHBIX CHCTEM B BHJIE IM(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIETISIMH H3Y4eHHs (PU3UKH B 001IEM 00pa30BaAHUH SIBIISTFOTCSI:

dbopMupoBaHHE HHTEpeca M CTPEMIICHHS OOy4JaIONMXCS K HAYYHOMY H3yYCHHIO
IIPUPOJIbI, Pa3BUTHE UX UHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pasBUTHE TPEACTABICHUH O HAaydyHOM METOJe TIO3HaHUsA U (opMupoBaHHE
HCCJIEJIOBATENILCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSIM;



(dbopMHpOBaHNE HAYyYHOTO MHPOBO33PEHUSI KaK pe3yibTaTa U3y4E€HUsI OCHOB CTPOEHUS
MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (DH3HKH;

(dbopMHUpOBaHNE YMEHHUIM OOBSICHSTD SIBIICHUS C UCIIOJIB30BAaHUEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB,;

¢bopMupoBaHHEe MPEACTaBICHUN O POJIU GUMKH JUIsl pa3BUTHUS APYIHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUH.

JlocTrkeHne 3TUX Liejell obecreunBaeTcs pelIeHHEeM CIEAYIOUIMX 3aJad B Ipoliecce

M3y4YeHus Kypca GU3HKH Ha YPOBHE CPEIHEr0 001Iero o0pa3oBaHus:
puoOpeTeHne CUCTEMBbl 3HAHUM 00 oOUIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOPUSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYJISAPHYIO PU3UKY, 3JIEKTPOJUHAMUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI acTpO(U3HUKHY;
¢bopMHUpOBaHHE YMEHUU TPUMEHATH TEOPETUYECKHE 3HAHMUS i OOBSCHEHUS
bu3NYecKux SBICHUA B MPHUPOAE M ISl TNPHUHATHS MPAKTUYECKUX pEIICHUH B
MMOBCETHEBHOM KU3HH,
OCBOEHHE CIOCOOOB pelIeHHs pPAa3JIMYHBbIX 3aJad C SIBHO 3a/JaHHON (u3nueckoi
MOJENBIO, 3a/ay, MOJAPa3yMEBAIOLIUX CAMOCTOSTEIIbHOE CO3/1aHue (QU3NUYECKOU
MOJIEH, aJIeKBATHOM YCIIOBUSM 3a/1auH;
MOHMMaHUe (PU3NYECKUX OCHOB U MPHUHILMUIIOB JEHCTBUS TEXHUYECKHX YCTPONCTB U
TEXHOJIOTMYECKHX MPOLIECCOB, UX BIIMSHUS HA OKPYKAIOLIYIO CpEAYy;
OBJIaJIECHUE METOJIaMU CaMOCTOSITEJILHOTO IUIAHUPOBAHMSI U MPOBEACHUS (PU3MUECKUX
SKCIEPUMEHTOB, aHalM3a M  HHTEpOpeTauuy  UHPOpPMALMH,  OIpEIesICHUS
JOCTOBEPHOCTH MOJYYE€HHOTO pe3yibTara,;
CO3/IaHME YCITOBHU I Pa3BUTHS YMEHUN MPOEKTHO-UCCIEN0BATEIbCKOM, TBOPUECKOM
JESITETbHOCTH.

Ha usyuenne ¢usuku (0a30BbIi ypOBEHBb) Ha YPOBHE CpEIHEro 00IIero oOpa3oBaHHUs
otrBoautcs 136 vacos: B 10 kiacce — 68 vacoB (2 yaca B Henmenmo), B 11 kitacce — 68 vacos (2
qaca B HEJICIIO).

[Ipennmaraemsrii B mporpamme 1o (Gpu3mKe nepedeHp J1a00paTOPHBIX U MPAKTUIECKUX PabOT
ABJIIETCS PEKOMEHJOBAHHBIM, YYMTEIb JEJIaeT BHIOOp MpOBEAEHUsS 1a00paTOpHBIX padboT u
OTBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEN 00 yJaronXcs.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznes 1. ®u3uka U MeTOAbI HAYYHOI0 MIO3HAHUS
®usnka — Hayka o npupone. HayuHele MeTonsl mo3HaHUs OKpyxarouiero mupa. Pomib
AKCIEPUMEHTA U TEOPHUH B MPoIIecce MO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MopnenupoBanue Qu3nyeckux sBIeHUM U mpoiieccoB. Hayunsle runotessl. Ousnueckue
3aKOHBI ¥ T€OpUU. ['paHHIIbI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpHHIUIT COOTBETCTBUS.

Ponb u mecto ¢usuku B (HOpMHpOBAaHMM COBPEMEHHON HAaydyHOH KapTHHBI MHpa, B
MIPaAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AnHanoroBbie U TU(POBBIE U3MEPUTEIHHBIE TPUOOPHI, KOMITBIOTEPHBIC TATYHKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxka

Mexanndeckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHWYEeCKOTro mABMxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemerienue, CKOpocTh (CpeiHsisi CKOPOCTh, MIHOBEHHAs CKOPOCTb) M YCKOpPECHHE
MaTepuaIbHOM TOYKH, WX MPOCKIIMU HAa OCH CUCTeMBI KoopauHaT. CloXeHue MepeMeneHuid u
CJIOJKEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPSMOJUHEHHOE IBWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MePEMEICHUS] MAaTEpUaIbHON TOYKHA OT BPEMEHHU.

CBoboaHoe majienre. Y cKopeHrue CBOOOTHOTO TaACHHUS.

KpuBonuueiiHoe naBuxkeHue. [[Br>keHMe MAaTepHaIbHOM TOYKM 110 OKPYKHOCTH C
MIOCTOSIHHOM 10 MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHas ckopocTh. llepuon u
gactoTa oOpameHus. LleHTpocTpeMuTenbHOE YyCKOPEHHE.

TexHuueckue YCTpPOMCTBA M MPAKTHYECKOE TMPUMEHEHHE. CIHJIOMETp, JBWKEHUE
CHapsIJIOB, IIETTHBIE U PEMEHHBIC TTepeIadH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETa, WILTFOCTPALIMS KUHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUSI.

[IpeoGpa3oBanue IBUKEHUN C UCIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AyXe U B pa3peKE€HHOM MIPOCTPAHCTBE.

Habntonenue aBr>xeHus Tena, OpOIIEHHOr0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenne yckopenus cBOOOHOTO MMaICHUS.

HarmpaBnenue ckopoCcTH mpy IBUKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

N3ydeHne HepaBHOMEPHOTO JBUKEHUS C LIENIbIO OINPEIEICHUS] MTHOBEHHON CKOPOCTH.

UccnenoBanue  COOTHOIICHHWS ~ MEXAYy  MYTAMH,  NPONUACHHBIMH  TEJIOM  3a
MOCJIEIOBATENbHBIE pPaBHBIE MPOMEXKYTKA BpPEMEHH TIPU PABHOYCKOPEHHOM [BIKEHUU C
Ha4aJIbHOM CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuyenune nBMKEHN ApPUKa B BA3KOU KUIKOCTH.

N3yueHune nBmxeHus Teaa, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnmn otHocuTensHOCTH ['amunes. 1lepBeii 3akoH Herorona. MHEepumManbHble CHCTEMBI
OTCUETA.



Macca Ttema. Cwuma. Ilpunnun cyneprosunuu cuil. Bropoi 3akoH HeioroHa st
MaTepuanbHO TOUKU. TpeTuil 3akoH HproTOHA 11711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro Tsarotenus. Cuma tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bugbl Tpenus (mokost, ckosbxenus, kauenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHMsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koapdumuent tpenus. Cuna conpoTUBIEHUs
IIpU JIBWKEHUH Teja B )KUIAKOCTH UJIH rase.

[TocTynarenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO TeNa.

MOMEHT cuabl OTHOCUTENBHO OCH BpameHusa. [lmedo cwiibl. YcnoBus paBHOBeECHUs
TBEPJIOTO TETA.

TexHuyeckue YCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHUE. NOIIMIMITHUKY, JBUKEHUE
UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBnenue nHepuUU.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AePOpMarIiH.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U ITaJICHUU.

CpaBHeHUE CUJI TPEHUS TOKOsI, KAUEHUS U CKOJIbKEHHUSI.

YcnoBus paBHOBeCHs TBEPAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie padoomul

N3ydenue aBmxeHust Opycka 0 HAKIIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3NHOBOM
oOpa3iie, oT ux jaedopmarum.

HccenenoBanue ycaoBuid paBHOBECHs TBEPJOTO TENA, UMEIOLIETO OCh BPALLICHMS.

Tema 3. 3aKkonvl coxpaneHus 6 Mexanuke

Wmmnynbe MarepuanbHON TOYKH (Tena), CHCTEMbl MAaTePHATBHBIX TOYEK. VIMITYIIbC CHIIBI U
M3MEHEHNE UMITyJIbca Tejla. 3aKOH COXpaHEHUs UMIYibca. PeakTuBHOE ABMKEHHUE.

Pabora cuibl. MOIIHOCTH CUJIBL.

Kunernyeckass sHeprusi mMarepuanbHOW TOUYKU. Teopema 00 M3MEHEHHMM KHHETUYECKOU
SHEPIUH.

[TorentmaneHas sHeprus. [loTeHanpHast SHEPTHUs yIpyro aeGopMupoBaHHON PYKUHBEI.
[ToTennmanpHas 3Heprust Tejaa BOIU3U NOBEPXHOCTU 3€MJIH.

[loTeHnManbHble U HENOTEHUUaNbHbIE CUJIbl. CBs3b pabOThl HENOTEHLHUAIbHBIX CUJ C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM HEPruu.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuueckue ycTpoMCTBAa M NMPAKTUYECKOE NPHUMEHEHHE. BOAOMET, KONEP, NMPYKUHHBII
IIACTOJIET, IBUKEHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[lepexon noTEeHIMAIBHON PHEPT UM B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol



N3ydyeHne aOCOJIFOTHO HEYNPYroro yaapa € MOMOIIbIO ABYX OJWHAKOBBIX HHUTSHBIX
MAasSITHUKOB.

UccnenoBanue cBa3u pabOThl CUJIBI C U3MEHEHHEM MEXaHUYECKOW JHEpPruM Tejla Ha
IIPUMEPE PACTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nen 3. MosekyJisipHasi pu3MKa ¥ TEPMOAMHAMHUKA

Tema 1. Ocnoebl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KMHETHUECKON TEOPUH U UX ONBITHOE 000CHOBAaHHUE.
bpoynoBckoe nBwxenue. Huddy3us. Xapakrep ABMKEHHUS U B3aUMOJEWUCTBUS YaCTHULL
BemiecTBa. MoJienu CTPOCHMsSI Ta30B, XKUAKOCTEH W TBEPABIX Tel W OOBSICHEHHE CBOWCTB
BEIIlECTBA HAa OCHOBE J3THX Mojened. Macca u pa3Mepbl MoJekysl. KonnuecTBo BemiecTsa.
[TocrositnHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remnepatyp Llenbcusi.

Mopnenbs uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUYECKON Teopuu
uaeanpbHoTO ra3za. AOCONIOTHas TemiepaTypa Kak Mepa CpeaHell KHUHETHUYeCKOW SHepruu
TEINIOBOTO JBMKEHMs dactul rasa. Illkama temmnepatyp KeneBuHa. ['a30BbIe 3aKOHBI.
VYpasuenue MennaeneeBa—Kianeiipona. 3akon Jlanmprona. M3omporiecchl B UACAIBHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe npepcraBieHue U30MPOIECCOB: U30TEPMA,
n30x0pa, n3obapa.

TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE. TEPMOMETD, OapoMeETp.

Jlemoncmpayuu

OnbIThl, JOKa3bpIBalONIME JUCKPETHOE CTPOEHHE BellecTBa, ¢GoTorpaduu  MOJIEKy
OPraHU4YeCKUX COCTUHECHUMH.

OnbIThI 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHXKEHHS.

Mopens onbita ITepna.

OnbIThI, TOKa3bIBAIOLINE CYILIECTBOBAHNE MEXMOJIEKYIISIPHOTO B3aUMOIEHCTBUS.

Mogens, HIUTIOCTPUPYIOIIAs IPUPOLY JABICHHUS ra3a HA CTEHKU COCYAA.

OnBpIThI, WIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS UAECABHOTO rasza, U30IpOoIeCChl.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

Omnpenenenne Macchl BO3IyXa B KIACCHOM KOMHATe Ha OCHOBE HW3MEPEHUH 00bEMa
KOMHATBI, JABJICHUS U TEMIIEPATYPBI BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEXKy ITApaMETpaMU COCTOSIHUS Pa3peKeHHOIO rasa.

Tema 2. Ocnoevt mepmoouHamuxu

TepmonnHamuueckass cuctemMa. BHYTpEHHsISI 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ n3meHeHus. KonndyecTBo TemioTel U pabota. BHyTpeHHsS sHeprus 0JHOATOMHOTO
MJEAIBHOTO Ta3a. Buapl Terioneperayu: TENIONPOBOAHOCTh, KOHBEKIINS, H3Iy4CHHE. Y IeTIbHas
TEIIOEMKOCTH BelecTBa. KoJm4yecTBo TEIIOTHI IPHU TEIUIONEepeaaye.

[TonsitTue 006 aamabatHoM mnpouecce. IlepBblii 3akoH TepMmoauHamuKu. [IpumeHeHue
MIEPBOT0 3aKOHA TEPMOJUHAMUKH K M3otponeccam. I'paduueckas nHTeprperanus paboThl rasa.

Bropoii 3akon TepmoarHaMuk. HeoOpaTuMocTh MponeccoB B MPUPOJE.

TennoBble MamHbl. [TpuHLIMIBEL 1eHCTBUS TEIUIOBBIX MalluH. [IpeoOpazoBanus SHEPrUM B
TeIUIOBBIX MamuHax. KoadduuueHT nonesHoro neiictus TeruioBoid Mammubl. Llukn KapHo u
ero Kod(HUIMEHT MOJIE3HOTO JIEHCTBHSA. DKOJIOTHIECKUE MTPOOIEMbI TEIIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHHWE. JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOUIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

N3meHeHne BHYTpEHHEH SHEpruu Teia MNpU COBEPIIEHUU pabOThI: BBUIET MPOOKU W3
OYyTBIJIKM TOJ ACWCTBHEM CXAaTOro BO3AyXa, HarpeBaHue »¢pupa B JaTyHHOU TpyOke MyTEéM
TpeHust (BHICOICMOHCTPAIIHS).

M3meHeHne BHYTPEHHEH SHEPTruu (TeMIepaTypsbl) Tejla IpH TeIuionepeaaye.

OmpbIT 10 auabaTHOMY PACIIUPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, IBUraTeNIsi BHYTPEHHETO CTOPAHUsl, PEaKTUBHOI'O JABUTATENS.

Yuenuueckuu sxcnepumenm, nabopamopmvie padoomul

N3MmepeHne yaenbHON TeMI0EMKOCTH.

Tema 3. Aepecamuvie cocmoanusn eeuwjecmea. Dazogvie nepexoovl

[TapooOpazoBanne u KoHAeHcamus. Mcmapenue wu  kuneHue. AOCOMIOTHas U
OTHOCHUTEJIbHAs BIAXKHOCTb BO31yXa. Hachliennblil nap. YenbHas TemioTa napooOpa3oBaHuUs.
3aBUCUMOCTb TEMIEPATyPbl KUIIEHUS OT JaBJICHUS.

TBépnoe teno. Kpucrannuyeckue u amop@usie Teaa. AHU30TPONUS CBOMCTB KPUCTAIIIIOB.

Kunkue kpuctamnbsl. CoBpeMeHHble Marepuanbl. [lnaBneHue m kpucramnuzauus. Y JenbHas
TerioTa miassieHus. Cyonumanus.

VYpaBHeHuHE TEIIOBOTO OajiaHca.
TexHuueckue ycTpOHMCTBA M NPAKTUYECKOE NPUMEHEHWE. TUIPOMETP U ICHUXPOMETP,

KaJIOpuUMETD, TCXHOJIOTUH MOJIy4YCHUSA COBPEMECHHBIX MaTCpHraJioB, B TOM YUCJIC
HaHOMATCpHAJIOB, U HAHOTCXHOJIOT'H.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kurnenne mpu MoHMKEHHOM JIaBJICHUH.

CriocoObl U3MepeHus BIa)KHOCTH.

HaGnronenue HarpeBaHus U TUIaBIICHUS KPUCTAUTHYECKOTO BEUIECTBA.
JleMOHCTpanyst KpUCTAIIOB.

Yuenuueckuii osxcnepumenm, nabopamopmusie pabomol

H3MepeHne OTHOCUTENBFHON BIXKHOCTH BO3AyXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. dnekmpocmamuka

OnexTpuzanust Ten. OJNeKTpudeckuil 3apsana. JlBa BuJa DIJIEKTPUUYECKUX — 3apsi/iOB.
[IpoBOJHUKH, AUANEKTPUKH U MTOJTYTIPOBOJIHUKH. 3aKOH COXPaHEHMSI SJIEKTPUUYECKOTO 3apsijia.

BszaumopneiictBue 3apsinoB.  3akoH Kymona. Toueunblil  anexTpuyeckuil  3apsi.
Onexktpuueckoe nose. Hanpsok€HHOCTh 3nexTpuueckoro mnouid. [lpuHumn cyneprno3unuu
ANEKTPUYECKUX Nosiel. JINHUN Hanps>KEHHOCTH JIEKTPUUECKOTO MOJIS.

PaGora cunm osnekrpocratmueckoro mois. [loreHmman. Pa3HOCTP MOTEHIMAOB.
[IpOBOHUKY M TUAJIEKTPUKHU B 3IEKTPOCTATUYECKOM MoJie. [{udneKTpruueckas MpOHULAEMOCTb.

OnexTpoéMkocTh. KoHneHcaTop. DJeKTpOEMKOCTbh IUIOCKOTO KOHJAEHCATOpa. OHEeprus
3apsKEHHOT0 KOHAEHCATOpa.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE MPUMEHEHME. AIIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOpP, KONUPOBAIbHBIN
anmnapar, CTpyWHbIHA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHIUIT JEHCTBUS 3JIEKTPOMETPA.

B3auMoieificTBre HadIEKTPU30BAHHBIX TEIL.



DJEKTPUUYECKOE MOJI€ 3apSKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

DNeKTpOoCTaTHYECKas 3aIlHTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIONIaAW  IUIACTHH,
PacCTOSHUS MEXAY HUMH U JUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannstit 3nekmpuyeckuti mox. Toku 6 paziuunslx cpeoax

DNEKTPUIECKUNA TOK. Y CIIOBHUS CYIIECTBOBAHUS JICKTPUUECKOTO TOKA. MICTOUHWKH TOKa.
Cuna toka. [IoCTOSITHHBIN TOK.

Hanpspxkenue. 3akon Oma 115 yyacTka LIETH.

DexTpuyecKoe COINPOTHBIICHUE. VY aensHoE COIPOTUBJICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieaIbHOE, CMEIIAHHOE COEAMHEHNE TIPOBOHUKOB.

PaGoTa anextpuueckoro Toka. 3akon Jxoyns—Jlenia. MOIIHOCTB JEKTPHUIECKOTO TOKA.

DNEeKTPOABUKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3akoH Oma Juis
MOJIHOM (3aMKHYTO#) 3yieKTprueckoi nenu. KopoTkoe 3aMbIKaHue.

DeKTpOHHas IPOBOJAUMOCTh TBEPBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBIIEHUS! METAJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHass W NpHUMECHas MPOBOJAUMOCTb IOIYIPOBOJTHUKOB.
CoiicTBa p—Nn-nepexona. [TomynpoBoiHUKOBbIE TPUOOPBHI.

DneKTpUyecKuii TOK B pPAacTBOpPAaX U paciulaBax 3JEKTPOJIUTOB. ODJIEKTPOIUTHUECKAs
JUCCOITHAIUSA. DIIEKTPOIIH3.

DnexTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHusl.
[Ina3zma.

TexHuueckue ycTpoilcTBa W MNPaKTUYECKOE MPUMEHEHHUE. aMIepMeTp, BOJIBTMETD,
peocTaT, MCTOYHHMKHM TOKa, DJIEKTpPOHArpeBaTelbHbIE MPUOOPBI, BIEKTPOOCBETUTEIIbHBIE
npuOOpBl, TEPMOMETP CONPOTHBIICHHS, BaKyyMHBIH AHOJ, TEPMHCTOPHI U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH 1MOJ, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCUMOCTb CONPOTHUBJICHHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAU
MOTIEPEYHOI0 CEUYEHHUS U MaTepHuaa.

CMmeniaHHO€ COeIMHEHUE TPOBOTHUKOB.

[Ipsamoe u3MepeHue >JEeKTPOABUKYIIECH CHiibl. KOpOTKOE 3aMbIKaHWE TrajJbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psa ¥ IpOBOAUMMOCTb BO3yXa.

OnHOCTOPOHHSS MPOBOJIUMOCTD TUO/IA.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3ydeHne cCMEIIaHHOTrO COeIMHEHUS PE3UCTOPOB.

W3mepeHue 3NEKTPOABMKYILEH CHJIBI UCTOYHUMKA TOKa M €ro0  BHYTPEHHEro
COINPOTHBJICHUSI.



Habmronenue snexrposusa.

MexnpeamMeTHble CBSI3U

Nzyuenne kypca ¢msumku 6azoBoro ypoBHs B 10 Kkiacce OCYIIECTBISETCS ¢ yIETOM
COJICPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MaTE€MaTHUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nowsimus, CBS3aHHbIE C HW3YYEHHMEM METOJIOB HAyYHOTO MO3HAHUS:
sBJICHUE, HAy4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJECHMUE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: penieHHMEe CUCTEMbl YpaBHEHMH, JMHeWHas ¢yHKuus, napadoua,
runep0oma, ux rpaduKu U CBOMCTBA, TPUTOHOMETpPUYECKUE (DYHKIIMH. CHHYC, KOCUHYC, TAHTEHC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOpPhl M HMX MPOEKLUHUH Ha OCHU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe NBHKEHHE B KUBOW mpupone, nuddysus, ocMoc, TemiooOMeH
KHMBBIX OpraHu3MoB (BHJIbI TEIUIONIEPEIAut, TEIIOBOE PABHOBECHUE), HIEKTPHUCCKHUE SBIICHHS B
KUBOU IIPUPOJIE.

Xumusa: TUCKpETHOE CTPOEHHUE BEIIECTBa, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHasi Macca, TEIUIOBbIe CBOWMCTBA TBEPABIX TeN, JKUIKOCTEW M Ta30B, 3JIEKTPUYECKUE
CBOICTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMALMS, TalbBaHUKA.

l'eocpagpus’ BNaxXHOCTH BO3/1yXa, BETPbI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE IBHKEHUH C MCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHUKE, TOIIIUITHUKH, KCIOJb30BAHME 3aKOHA COXPAHEHHUS HMMITYJIbca B TeXHHKe (pakera,
BOJOMET W JIpyrWe), JBUTATEIb BHYTPEHHErO CropaHus, MapoBas TypOHWHA, OBITOBO
XOJIOAWIHHHUK, KOHAUIIMOHED, TEXHOJOTUN TIOJIYUeHHs] COBPEMEHHBIX MAaTePHUAJIOB, B TOM YHUCIIE
HAaHOMATEepHaJloB, W  HAHOTEXHOJIOTMH,  DJEKTpPOCTaTHYeCKas  3alluTa,  3a3eMIICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEp, AJIEKTpOHArpeBaTesIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIIbHBIE TPHUOOPHI, TAIbBAHUKA.

11 KJIIACC

Paznen 4. DiaekTpoanHaMuka

Tema 3. Maznummnoe none. In1eKmMpoMaZHUMHAA UHOYKUUSA

ITocTosiHHBIE MarHWTHI. B3anMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarHutrHoe moJe.
Bekrop marauTHOM MHAYKIMH. [[pyHIUI Cyneprio3uMu MarHUTHBIX 1osiei. JINHMKM MarHUTHOM
uHAyKuuy. KapTuHa TuHUN MarHUTHON MHIYKLUU MOJIsl HOCTOSTHHBIX MarHUTOB.

MaruutHoe mojie IpOBOAHMKA C TOKOM. KapThHa NMHMM MHAYKIUU MarHUTHOTO IOJIS
JUIMHHOTO MPSIMOIO NMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJHMKA, KATYHIIKH C TOKOM.
OmnbiT DpcTena. B3anmopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ MOAyidb M HampaBiieHHE. JIBMI)KEHHE 3apsHKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM noze. Pabora cuibl Jlopenua.

SIBiieHHMe DNIEKTPOMArHUTHOM MHAYKIUU. [IOTOK BekTOpa MArHUTHOM WHAYKLIMH.
DNeKTpOABUIKYIIAs CHJIa MHAYKLINU. 3aKOH JIEKTPOMAarHUTHOM HHAYKUuu Papajes.

BuxpeBoe anekTpuueckoe moJsie. DIEKTPOABUKYILAS CHla HHAYKIUU B IPOBOJHHUKE,
JIBUKYIIEMCSI IOCTYIATENbHO B OJJHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio Jlenuna.

NHayKTUBHOCTD. SIBlIeHNE CAMOMHAYKLINU. DIEKTPOABIKYILAS CHUJIa CAMOMHIYKLIUU.



DHeprus MarHUTHOTO MOJISl KATYLIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHnyeckue yCTpoiicTBAa U MPAKTUYECKOE TMPUMEHEHHUE. TIIOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, ANEKTPOABUTaTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTHULl, UHAYKLIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnbiT DpcTena.

OTKJIOHEHHE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIuHUY UHTYKIIUY MarHUTHOTO TIOJISL.

B3anMopelictBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlencTBue cuibl JIopeHIa Ha HOHBI 2JIEKTPOJIHUTA.

SIBieHME NEKTPOMArHUTHOM UHIYKIIHH.

[IpaBuio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHIYKIIMK OT CKOPOCTH U3MEHEHUS MarHUTHOI'O
MOTOKaA.

SIBneHnEe CaMOMHIYKIMH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padbomul

N3ydyeHre MarHUTHOTO TMOJIsl KATYLIKUA C TOKOM.

HccnenoBanue nefcTBUS NOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiI€HUS 3IEKTPOMArHUTHOW MHIYKIINH.

Paznea 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUmMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOJHBIE MexaHHueckue KojeOaHus. [‘apmoHuueckue
koneOanus. Ilepumon, wacrora, ammuutyga U (asa koneOanuil. [IpyXMHHBI MasTHUK.
Matematuueckuil MasTHUK. YpaBHEHHE rapMOHMYECKUX KoseOanuil. [IpeBpaienue sHeprun
IIPU TAPMOHUYECKHUX KOJIeOaHUSX.

Konebarenpupiit koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B HICaTHHOM
KoJe0aTeJIbHOM KOHType. AHaJOrus MEXIy MEXaHWYeCKUMH M 3JIEKTPOMArHUTHBIMU
kosnebanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTrUU B UICAIBHOM KOj1eOaTelbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaroumx KojeOaHUsX. BbIHYX/IEeHHbIe MEXaHUYECKHE KOJCOaHMUS.
Pe3onanc. BeiHyX/1eHHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

Ilepemennbiit Tok. CHHYCOMAATBHBIN MEPEMEHHbBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIITUTYAHOE U AEMCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIPSDKEHUSI.

Tpancpopmarop. IlpousBoacTBo, mepemadya U MOTPEOJIECHUE BICKTPUUYECKON SHEPTHUU.
DKOJIOTUYECKHE PpUCKU TpU MPOU3BOJACTBE AJEeKTpo3Hepruu. KynbTypa ucHoiab30BaHus
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE. DIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KosieOaTebHOM cHCTeMbl (MPY>KUHHBIA MM MaTeMaTHYCCKUAN
MasITHUK).

HabGnrogenue 3aryxarommx KojieOaHui.

HccnenoBanue cBOMCTB BbIHYXK/IEHHBIX KOJI€OaHUH.

Ha6nronenue pezonanca.



CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcuwiorpaMMel — (3aBUCUMOCTH  CHJIBI  TOKA ¥ HANpsDKEHHsS OT BPEMEHH) ISt
3JIEKTPOMArHUTHBIX KOeOaHMi.

Pe3onaHc mpu mocienoBaTeaIbHOM COSAMHEHUM PE3UCTOPA, KATYIIKH MHAYKTHBHOCTH U
KOHJIEHCaTopa.

Monenb TMHUYN 3JIeKTpoTepeiadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie padoomul

HccnenoBanue 3aBUCUMOCTH NEPUOJIA MANIbIX KOJeOaHUl Tpy3a Ha HUTU OT JIIMHBI HUTH U
Macchbl rpysa.

HccnenoBanue mnepeMeHHOro TOKa B ILENH U3 TOCIEIOBAaTEIbHO COEIUHEHHBIX
KOHJICHCATOPa, KaTyLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u In1eKMpoMAazZHUMHbLE 60JIHbL

MexaHnnyeckue BOJIHBI, yciaoBHS pacripoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHHs
u juuHa BosHbl. [lomepeunsle W mponosibHble BOJHBL. WHTepdepenuus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBI. Y CJIOBHS M3JIy4EHHS 3JEKTPOMAarHUTHBIX BOJIH. B3auMHas
opueHtanusi BeKTopoB E, B, V B amexrtpomarautHoi BomHe. CBOWCTBa 3JIEKTPOMArHUTHBIX
BOJIH. OTpaXC€HHE, IMpeJoMIIeHHe, nojspuzanus, audpaxuus, uHtepdepenuus. CKopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[llkana 3€eKTPOMArHUTHBIX BOJH. [IpuMeHEeHHE 3JEKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHIMIBI paguocBs3u U TeneBuaeHus. Paguonokanms.

DJEeKTPOMarHUTHOE 3arps3HEHNE OKPYKaIoLEl CpeIbl.

TexHu4yeckue ycTpoilcTBa M MPaKTUYECKOE NMPUMEHEHHUE. MYy3bIKaJbHbIE WHCTPYMEHTHI,
yIBTPa3BYKOBasi JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJuoNpUEMHHK, TEJIEBU30pD,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U paclpoOCTPaHEHUE MOMEPEYHBIX U MPOIOJILHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOUHUK 3BYyKa.

Habmronenue otpakeHus U NpeaoMIIeHUS] MEXaHUUECKHUX BOJIH.

Habnronenne naTepdepeHInn 1 TUPPaKIIud MEXaHHISCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabmoneHue cBs3M TPOMKOCTH 3ByKa M BBICOTBI TOHAa C aMIUIUTYJOM M YacTOTOU
KOJeOaHu.

HccnenoBanue  CBOWCTB — AJIEKTPOMArHUTHBIX — BOJIH.  OTPaXXEHHE, IPEIOMIICHHE,
noJsipu3anus, 1udpaxuus, HHTepQepeHIIHSL.

Tema 3. Onmuxka

I'eomerprueckas onruka. [IpssmonuHelHOE pacnpoCTpaHEHUE CBETA B OJIHOPOJHOM Cpefe.
JIyud cBera. ToueuHbIil HICTOYHUK CBETA.

Otpaxenue cBeTa. 3akOHbl OTpaxkeHHs cBeTa. [locTpoeHue u300pa’keHUN B IIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akoHBI MpeloMiieHUs cBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHHe. [IpenenbHbli yrosl IOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CiioxxHbIN cocTa O6emoro ceeta. L[Ber.



Cobuparoniue W pacceuBarolive JHUH3bl. ToHKas JnuH3a. DOKyCHOE paccTOsHUE U
onTHYeCcKas cuia TOHKOU JnH3bI. [locTpoeHne n3o0paxeHuii B cOOMparOIUX U PacCEUBAIOIIUX
nuH3ax. Popmysna TOHKOM JIMH3bI. Y BEJIMYEHUE, JABAEMOE JIMH3O0M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKON ONTUKH.

Bonnosast onrtuka. WHrepdepennus cBera. KorepeHTHble HCTOYHUKHU. Y CIOBHS
HaOMIOACHUST MAaKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT IBYX CHH(]a3HBIX
KOTE€PEHTHBIX ICTOYHUKOB.

Hubpakuus cBera. Judpaknumonnas pemérka. YcioBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PPAKIIMOHHYIO PELIETKY.

[Tonsapuzanus ceera.

TexHnyeckue ycTpoWCTBa W MPAKTHUECKOE NPUMEHEHHME. OYKH, Jiyna, (oroamnmapart,
MIPOEKIIMOHHBIM ammapar, MHUKpPOCKOI, TEJECKOIl, BOJOKOHHAas OINTHKA, Iu(paKIMOHHAs
pemETKa, TMOISIPON/I.

Jlemoncmpayuu

[IpsimosuHetHOE pacnpoCTpaHeHue, OTpaKeHHe M mpeiaomiieHue cBera. OnrTuueckue
puOOpBI.

[TommHOE BHYTpEHHEE oTpaxkeHue. Moenb CBETOBO/IA.

UccnenoBanue cBONCTB M300paKeHUI B JIMH3AX.

Moenu MUKpPOCKOIIA, TEIECKOTA.

Ha6mronenue nnrepdepeHiinu crera.

HaGnronenue audpaximu cera.

HaGnronenue aucnepcun certa.

[Tonyuenue criekTpa ¢ MOMOIIbIO MPU3MBI.

[Tonyuenue crniekTpa ¢ TOMOUIbIO AU(PPAKLIUOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBera.

Yuenuueckuii oxcnepumenm, nabopamopmusie pabomol

N3mepenue nokaszaTesns NpeaoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300pakeHU B JIMH3AX.

HaGnronenue aucnepcun certa.

Pa3nen 6. OCHOBBI ClIeNMAJILHON TEOPUH OTHOCHTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCUYECKOM MeXaHWKH. [locTymaTel crnenHalibHON TEOpUHr
OTHOCUTEILHOCTH. HWHBAapUAHTHOCTh MOJYJA CKOPOCTH CBETa B BaKyyme, NPUHLHI
OTHOCHUTEIBLHOCTH DHHIIITEHHA.
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU M COKPAILICHUE JUTHHBI.
DHEprusi U UMIYJbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaccChl ¢ SHEPTHEH U UMITYJIbCOM PENIITUBUCTCKOMN YaCTHUIIBI. DHEPIHs TIOKOSI.

Paznen 7. KBanToBas pusnka
Tema 1. Dnemenmol K6anmogo OonMUKU
®oronsl. ®opmyna [lnanka cBsA3M SHEPruu POTOHA C €rO0 YACTOTOM. DHEPTUsS U UMITYJIbC
¢doToHa.
OtkpeiTie u wuccnenoBanue Qorodpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
doroaddekra. Ypapuenue DitHmTeitHa 15 poTorddexra. «KpacHas rpanuma» ¢porodpdexra.
Hasnenue ceera. OnbiTel [1. H. JleGenesa.
XHUMHUYECKOE IEHCTBUE CBETA.



TexHuyeckue YCTpONCTBA M MpaKTHUECKOE NpUMEHeHHe: (OTOdJIEMEHT, (POTONATUHK,
CoJIHEUHas OaTtapesi, CBETOIUO.

Jlemoncmpayuu
®oT03(pPexT Ha yCTaHOBKE C IUHKOBOM MJIACTHHOM.
Uccnenoanue 3akoHOB BHEMIHETO GoTodddexTa.
Ceeroauof.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesnuro o -gactuil. [lmanerapHas
mozens aroma. [loctynarel bopa. M3nydyenue u noryomenue GoTOHOB MpH MEpexojie aToMa ¢
OJIHOTO YpOBHSI BSHepruum Ha Apyro. Buasl cnektpoB. CHnekTp YpOBHEW 5HEprud aroma
BOJIOPO/JIA.
BosHoBEIE cBOlICTBa yacTull. BoisiHbl ae bpoiinsa. KopnyckynspHO-BOJIHOBOM AyaIn3M.
CrioHTaHHOE U BBIHYXJEHHOE U3TyYCHHUE.
TexHuueckue yCTpOMCTBA W IPAKTUYECKOE NPUMEHEHUWE. CIEKTPAJIbHBIM aHAJIN3
(CHIeKTpOCKOII), J1a3ep, KBAHTOBBINA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopaa.
Omnpenenenue AMHBI BOJIHBI JIa3epa.
Habmroienue nuHedvaTsIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuuecxuu sxcnepumenm, nabopamopmvie padoomul
Habmronenue nuHedvyaToro CuexkTpa.
Tema 3. Amomnoe aopo
DKCIIEpUMEHTHI, JOKa3bIBAIOIIME  CIIO)KHOCTb ~ CTPOEHHUS  sijpa. OTkpbITHE
paanoakTuBHOCTH. OnbITH Pezepdopaa 1o onpeneneHno cocTaBa paJioakTUBHOIO U3Iy4EHUs.
CoiicTBa anb(a-, 6era-, raMmMa-u3IydeHus. BiusHue painoakTHBHOCTH HA KUBBIE OPraHU3MBI.
OTtkpbiTHEe TpoTOHAa W HeWTpoHa. Hyxnonnas monens sapa [eiizenGepra—lBaHeHko.
3apsn sapa. MaccoBoe uucio sapa. M30tomns.
Anbda-pacniag. DIEKTPOHHBIA W MMO3UTPOHHEIA OeTa-pacman. ['amma-m3inydeHue. 3aKoH
paZvoaKTUBHOIO pacrnaja.
DHeprusi CBSI3M HYKIIOHOB B sizipe. SnepHbie cuutbl. JleekT Macchl sapa.
AnepHbie peakuuu. JleneHre U CUHTE3 SAEP.
Anepusiii  peaktop. TepmosiaepHblii cuHTe3. IIpoGneMbl M NHEpPCHEKTHUBBI  SAEPHOU
AHEPreTUKU. DKOJIOTMYECKUE aCIEKThI IEPHOIN SHEPTEeTUKHU.
DOnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.
MeTo1bl HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHUL.
dynnameHTaIbHBIE B3auMOACHCTBUS. EAMHCTBO (hr3nyecKor KapTHHBI MHUpA.
TexHuyeckue ycTpoWCTBa M IMPAKTHUECKOE NPUMEHEHUE. JO3UMETp, kamepa Buibcona,
SJIEPHBII peakTop, aToMHast 6bomOa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHLI.
Yuenuueckuii oxcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpekoB yacTuil (o roTOBbIM (GoTorpadusim).

Pa3gen 8. DjieMeHTHI ACTPOHOMUHU U ACTPOPU3NKHU



Oranbel pa3BuTUs acTpoHoMuu. llpukiagHOoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHUE
aCTPOHOMHMH.

Bun 38é3aH0r0 Heba. Co3Be3us, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE JIBUKECHHUE.

ConHeyHas cucrema.

Connue. ConneuyHast akTHUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTepUCTUKU. JluarpamMma «CHEKTpPaJbHBI KJIacC — CBETUMOCTb». 3BE3JbI
[JIaBHOM TOCJIEIOBaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3] IJIaBHOU
nocienoBareabHOCTU.  BHyTpenHnee crpoenue 3BE3A. CoBpeMEHHBbIE TMPEIACTABICHUS O
MIPOUCXOXKACHUU U HBoJtoLUU CoNHIIA U 3BE3/1. DTambl )KU3HU 3BE3I.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u nemxenne Comnnina B ['anaktuke. Turmbl
rajiakTuk. PajmoranakTuku u kBasapel. YEpHbIE AbIPbHI B Spax rajaakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6na. Pasberanume ramaktuk. Teopus
Bosemoro B3peiBa. PennkroBoe usnyyeHue.

Maciurabnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

Habutoienust HeBOOPYKEHHBIM IJ1a30M C UCIOJb30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUI
JUISL OTIPEJIeNIEHUs TIOJIOKEHUsI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIE CO3BE3/Us
CeBepHOTo Mostymapus 1 sipkue 3BE3/bI.

Habmonenus B teneckon Jlynsl, maner, Miieunoro Ilyrtu.

O0o0maroniee NoBTOpPEeHHE

Ponp ¢usuku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
ATHUUYECKOM cdepax IesATeNbHOCTH 4YeNOBEKa, pPOJb U MeCTO (U3UKH MU acTpOHOMHUHU B
COBPEMEHHOM HAay4yHOW KapTUHE MHpa, pojiab (U3NUECKO Teopun B (OPMUPOBAHUU
IpeJCTaBICHUH 0 GU3NUYECKOI KapTHHE MUpPa, MECTO (PU3UYECKON KapTHHBI MUpPa B 00IIEM pSAAY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEJICTaBICHHI O IPUpO/IE.

Me:xnpeamMeTHble CBSI3H

N3yuenne kypca ¢usuku 0azoBoro ypoBHs B 1l kiacce ocymiecTBisieTcss ¢ y4éToM
COJIEp/KaTENbHBIX MEXIIPEIMETHBIX CBSA3€M € KypcaMM MaTeMaTuK{, OHOJIOTHMH, XHUMHUH,
reorpaduu 1 TEXHOJIOTHH.

Mesicnpeomemnvle nonwsimus, CBS3aHHbIE C W3YYEHHMEM METOJIOB HAyYHOTO MO3HAHUSL:
SBJICHWE, HAYYHBIM (akt, TUmoTe3a, (u3uueckas BENWYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIETTMPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbI ypaBHEHUI, TPUTOHOMETPUUECKHE (PYHKLIHUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl M MX
MPOEKIIMM Ha OCH KOOpIHMHAT, CIOKEHHWE BEKTOPOB, MPOW3BOJHBIE 3JIEMEHTAPHBIX (DYHKIMI,
MPU3HAKU [0J1I00MsI TPEYTOJIBLHUKOB, OIIPEIEICHHE TUIONIaIU IUIOCKUX QUryp U o0bEma Ted.

buonozus: snekrpuueckue SBICHUS B KUBOM HpUpoje, KojiebarenbHbIE BUKEHUS B
KUBOM NpUpoJe, ONTUYECKUE SIBJICHUS B JKUBOM NHpHUpoJe, NeCTBUE paauanuy Ha >KUBBIE
OpraHU3MBlI.

Xumusa: CTpOEHME aTOMOB M MOJIEKYN, KpUCTaNIMYecKass CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUINUECKOH PEIIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eocpaghus. MarHUTHBIE MOJIIOCA 3€MJIM, 3aJIEKU MArHUTHBIX pyZ, (POoTOChEMKA 3eMHOMN
MIOBEPXHOCTH, IPEJCKA3aHNUE 3EMIIETPSCEHUH.



Texnonocus: TAHUM BIEKTPOIEpEad, FT€HEPATOP MEPEMEHHOIO TOKA, AJEKTPOIBUIaTElIb,
WHIYKIIMOHHASA TIeYb, pajap, paauoNpuEMHHK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOECKIIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJTHEUHast OaTapest.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

OcBoenne yuebHOro npeamera «®du3nka» Ha ypOBHE CpeHEro o0mero odpazoBaHUs
(6a30BBIi  YpOBEHB) JIOJDKHO  OOECHEUUTHh  JOCTHIKEHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTANIPCAMETHBIX U IPEIAMETHBIX 06p330BaTeJ'II>HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JlnuHOCTHBIE pe3yabTaThl OCBOCHMS ydueOHOTo mpeamera «Pu3MKa» JOJKHBI OTPa)KaThb
TOTOBHOCTb U CIIOCOOHOCTH OOy4aloHIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3MIIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHEHTAlMi, TMO3UTHBHBIX BHYTPEHHHUX
yOexJeHU, COOTBETCTBYIOIIMX TPAJULIUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  0OIIecTBa,
paciIvpeHue KU3HEHHOTO OIbITa M ONBITA JESITEIbHOCTH B MPOIIECCE pealn3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHUCJIE B YACTH!

1) rpaskaaHCKOro BOCIIMTAHUSA:

cOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3ULMU  O0ydarollerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJI€Ha POCCUICKOro OOIIEeCTBa;

MPUHATHE TPATUIMOHHBIX OOIIEYEIIOBEUECKMX TYMAaHHCTHUECKHX U JEMOKPATHYECKUX
EHHOCTEH,

TOTOBHOCTb BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax IpaKIaHCKOro oOLIecTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHU3altiy;

YMEHHE B3aMMOJICMCTBOBATh C COIMAJBHBIMA MHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ HA3HAUCHHUEM;

TOTOBHOCTb K TyMaHUTapHOM U BOJIOHTEPCKOM JI€ATENbHOCTH,

2) NIaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hopMUPOBAHHOCTH POCCUICKOM TPaXTaHCKON MACHTUYHOCTH, TATPHOTU3MA,;

LIEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM POCCHICKUX
YU€HBIX B 00J1aCTH (PU3UKH U TEXHUKY;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS,;

CIIOCOOHOCTB OLIEHMBATh CUTYAIlMI0 U MPUHUMATh OCO3HAHHbBIEC PEIICHUS, OPUEHTUPYACH
Ha MOpaJbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM UYHUCJIE B JESATEIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyIyIlEero;

4) 3¢TeTH4eCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIIOYasi 3CTETUKY Hay4HOI'O TBOPYECTBA, MPUCYILETO
¢buzndeckoii Hayke;

5) Tpy10BOr0 BOCIIMTAHUSI:

UHTEpEC K pa3IuuHbIM cdepaM Npo(ecCHOHATBHOW JEeATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBIOOP Oymymiei
npodeccuu U peaTn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IIAHBI;

TOTOBHOCTh M CTIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHWIO B 00MacTH (U3MKH HA
MPOTSKEHUU BCEH )KU3HH,

6) 7KOJI0rHYeCKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh AKOJIOTHYECKOW KYJIBTYPHI, OCO3HAHHWE TJO0AIBHOTO XapakTepa
9KOJIOTMUECKUX MTPOOIIeM;



IJTAHUPOBAHUE W OCYIIECTBIICHUE NICHCTBUH B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHUSA
LeJel YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,;

paciiUpeHHe OMbITa JAEATEIbHOCTH HKOJIOTMYECKONM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLIUXCS 3HAaHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NUECKON HAYKH;

OCO3HAHHE IEHHOCTU HAay4HOH J1eATENIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUECHUS (DU3UKU
OCYILIECTBJISATh MPOEKTHYIO U UCCIEI0BATENbCKYIO NESATENbHOCTh MHIMBUIYyalbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE AeiicTBUSA
Ba3oBble joruveckue aeiicTBUA:

CaMOCTOSITENbHO (hOpMYIMpOBaTh M AaKTyalIM3WpOBaTh INPOOJIEeMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPENIeNIATH 1SN IeATSILHOCTH, 33]aBaTh ApaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH H ITPOTHBOPEYHS B paCCMAaTPUBAEMBIX (DU3UUYECKHX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIINXCS MaTEePUAITBHBIX
¥ HEMaTepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJABTATOB LEISIM,
OIICHUBATh PHCKH MTOCIIEICTBUI NS TEIHHOCTH;

KOOPJMHUPOBAaTh W BBINOJTHATh pPabOTy B YCIOBHAX pPEATbHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHHE TPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBble ucciaenoBaresibcKue 1eicTBUS:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIFOYEBBIMH TMOHATHUSMH W METOJaMH (PH3MYEecKOU
HayKH,;

BJIAJIETh HaBBIKAMH y4eOHO-HCCIIE0BATENbCKOM U MPOEKTHOH NEATENFHOCTH B 00JacTh
(bu3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METOIOB PEIICHHs 3a71a4
(bU3NIECKOTO COAEPIKaHus, MPUMEHEHHIO Pa3IMYHBIX METOJIOB TIO3HAHUS,

BJIIQJIETh BUJAMHU JCATEIBHOCTH IO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIIpETaIuH,
npeoOpa3oBaHMI0 W TMPHUMEHEHHWIO B PA3JIMYHBIX Y4YeOHBIX CHTYalMsX, B TOM YHCIE TpHU
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00IACTH (PHU3HKH;

BBISIBJIATH TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTYaIM3WPOBATh 3a7ady, BBIIBUTATH
TUMOTe3y €€ pEemIeHHs, HAXOAWTh AapryMEHTHI JUIA JI0Ka3aTelbCTBa CBOMX YTBEPXKICHHH,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUU PEIICHUS;

aHAJTM3UPOBATh IIOJNYYCHHBIE B XOJE pEIICHHUS 3aJadd pPe3yJabTaTbl, KPUTHYECKU
OILICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OpMyIHpPOBATH COOCTBEHHBIE 3a7auydl B 0Opa30BATEILHOW NEATEIHLHOCTH, B
TOM YHCIIE TIPH U3YYEHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBII OMBIT,

YMETbh NEPEHOCUTH 3HAHUA N0 (PM3HKE B MPAKTUICCKYIO 00JIaCTh KU3HEACATEIILHOCTH,

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTaTh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOIX0AbI U PEIICHHS;

CTaBHUTH MPOOJIEMBI U 33[a4H, JOMTYCKAIONINE aTbTEPHATUBHBIC PEIICHHUS.



Pabora ¢ undopmanueii:

BJIaIETh HaBBIKAMH MOJy4YeHHs] MH(OpMannKu (GU3NYECKOTO COJIEP)KaHUSI U3 HCTOUYHUKOB
pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBJISATh IOWCK, aHalW3, CHUCTEMaTH3alUI0 U
MHTEpPIpEeTaio HTHPOPMAIUU Pa3INYHbIX BUJOB U (POPM MpeCTaBIICHNUS;

OILICHUBATh JJOCTOBEPHOCTh HH(POpMAIINH;

UCII0JIb30BaTh CpEACTBAa HWH(MOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
pEelIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHM3allMOHHBIX 3a/a4 C COOJIIOIEHHuEM
TpeOOBaHU SPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCypcocOepexeH s, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€30MacCHOCTH;

co3laBaTb TEKCTbl (DU3UYECKOTO COJEpX aHUs B pazduyHbIX (opmarax ¢ ydérom
Ha3HaueHus HHQopMalMM U LEJIeBOW ayAuTOpPUM, BbIOMpas ONTHUMalbHYIO (opMmy
MIPE/ICTaBICHUS U BU3yaIU3al1H.

KoMMyHHKaTHUBHbIC YHHBeEpCaIbHbIe YUeOHbIE e CTBUA:

OCYILIECTBIIATH OOLIEHHE Ha YpoKaX (PU3UKU U BO BHE-YPOUHOU J1€ATENbHOCTH,

pacrno3HaBaTh NPEANOCHUIKH KOH(IMKTHBIX CUTYallMi U CMAr4aTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUs C HMCIIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MIOHUMATbh U UCIOJIB30BaTh MPEUMYILECTBA KOMaHAHON U UHIMBUyalbHOU pabOThI;

BbIOMpATh TEMATHUKy M METOJbl COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJIOTO 4JICHA KOJUIEKTUBA;

IIPUHUMATh L€ COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUS MO €€ JOCTHMKEHMIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACHPEACNSTh POJU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3ylbTaThl COBMECTHOM pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJia U Ka)X/JI0T0 YYaCTHHKA KOMaH/bl B OOIIMI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeylaraTb HOBBIE IIPOEKTHI, OLCHUBATHh HACH C INO3ULHUHM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMUHBIX CHUTYaLMsX,
MPOSIBIISITH TBOPYECTBO U BOOOpaskeHUE, OBITh NHUITMATHBHBIM.

PeryasiTuBHbIe YHMBepcaJlbHbIe yueOHbIe AeilicTBUS
Camoopranu3anusi:
CaMOCTOSITEIIFHO OCYIIECTBIIATh MO3HABATEIBHYIO NEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMHH, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (JOPMYITHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHHUS] Pacu€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOJIHEHUSI TMPAKTHYECKOW paboOThl € y4ETOM HMEIONMMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUN;
JlaBaTh OLIEHKY HOBBIM CUTYallUsM;
paciupsaTh paMKH yueOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;
JeTaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Opath Ha ce0s OTBETCTBEHHOCTH 3a
pelleHue;
OLICHUBATh IPUOOPETEHHBII ONBIT;
croco0CcTBOBaTh (DOPMHUPOBAHWIO U TPOSBICHHUIO JSPYIUIMA B 00JACTH (PU3HKH,
IIOCTOSIHHO TOBBIILIATH CBOW 00pa30BaTENbHbBIN U KYJIbTYPHbIN YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:



JaBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCHTH KOPPEKTHUBHI B JIEATCIIBHOCTH, OIICHHBATH
COOTBETCTBUE PE3YJITATOB LIEJISIM;

BJIaJICTh HAaBBIKAMH MMO3HABATEIILHOU PEQIICKCUU KaK OCO3HAHMS COBEPIIIAEMBIX JTCUCTBUI
Y MBICJIUTEIILHBIX MPOIIECCOB, MX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIH30BaTh MPUEMBI PEIICKCUU TSI OIEHKH CUTYAIlMH, BBIOOpa BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH H CBOCBPEMECHHO MPUHUMATh PEIICHUS 10 UX CHIYKCHHUIO;

MIPUHUMATh MOTHBBI M apTyMEHTHI IPYTHX TPH aHATN3€e Pe3yJIbTaTOB JICATCILHOCTH;

MPUHUMATD €051, TOHUMAasi CBOM HEAOCTATKH M JIOCTOMHCTBA,;

MIPUHUMATh MOTHBBI M aPTyMEHTHI IPYTHX MPH aHATN3e Pe3yJIbTaTOB JACATCILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTrUX HA OMIUOKH.

B nporniecce nocTmKeHHs IMIHOCTHBIX PE3YJIBTATOB OCBOCHHS IIPOTPAMMBI 110 (DU3UKE JUTS
YPOBHSI CpeaHero odmiero oopa3oBaHusl y 00ydYarOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUICKT, TIPEAIOIararoui chOpMUPOBAHHOCTD:

CaMOCO3HAHH$, BKJIIOYAIOIIEr0 CIOCOOHOCTh NOHUMATh CBOE 3MOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HATIPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHME, CIHOCOOHOCTh aIanTUPOBATHCA K HAMOIIMOHAIBHBIM
W3MCHECHHSIM U TIPOSIBIISITE THOKOCTH, OBITH OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTpEMJICHHE K JOCTIXKCHHUIO IIeJIM M YCIEXY,
ONITHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S M3 CBOUX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CHMOCOOHOCTh TMOHMMATh SMOIMOHAIBHOE COCTOSIHUE JAPYTHUX,
YYUTHIBATH €0 MIPH OCYILIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COUYBCTBUIO M COTIEPEKHUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKIIFOUYAIOIIUX CIOCOOHOCTh BHICTPAUBATh OTHONICHUS C APYTUMHU
JOJIbMU, 3a00TUTKCS, IPOSIBJIITh HMHTEPEC U Pa3perraTh KOHMIUKTHL.

MNPEAMETHBIE PE3YJIbTATbBI

K konmy oOyuenust B 10 ki1acce mpeaMeTHbie pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb c(hOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (PU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTHHBI MHUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NEeITEILHOCTH JIIOJIEN,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HW3YYEHHBIX (PH3MUECKUX MOJEJCH: MaTepHaibHas
TOYKA, WHEpIMAIbHAS CHUCTeMa OTCYETa, abCONIOTHO TBEPAOE TEJO, WICATBHBIN Ta3, MOACIH
CTPOEHHS Ta30B, )KMJAKOCTEH M TBEPIBIX TE€J, TOUCUHBIA AJIEKTPUUYECKHUI 3apsii IpU pelIeHUun
bu3nYeCcKUX 3a1ad,

pacnio3HaBath (U3MUECKHEe SIBICHHS (MPOIECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BELIECTBA U DJIEKTPOJUHAMUKHU:
pPaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE MBM)KEHHE, CBOOOJHOE MaJCHUE Tel,
IBUKCHWE 110 OKPYKHOCTH, WHEpLHUs, B3amMmojeicTeue ten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE XUAKOCTEW U TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel IpHU HarpeBaHUU
(oXJaXKICHUH), TEIJIOBOE paBHOBECHE, UCIIAPCHHUE, KOHICHCALUS, TUIABJICHUE, KPUCTALTH3AIINS,
KMIIEHHE, BIa)KHOCTh BO3/1yXa, IOBBIIIEHHE JABJICHUS raza IpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBSI3b MEXIYy IapaMeTpamMHd COCTOSIHMSI ra3a B H30IpOLECCax, 3JIEKTpU3alus Tell,
B3aUMOJICICTBHE 3aps/I0B,;



ONMCHIBATh MEXaHWYECKOE JIBUKEHUE, UCHOJb3ys (U3NYECKUEe BEIMYMHBI. KOOPIUHATA,
MyTh, MEpPEeMEIlEeHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUiia, UMITYJbC Tesla, KMHETHYecKas
SHEprus, MOTEHLHUaJIbHAsl SHEPIusi, MexXxaHudeckas paboTa, MeXaHHMYecKass MOIIHOCTb; MpHU
ONMMCAHUU TPABUIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCHOJB3YEMbIX BEJIMYUH, HX
0003HaYEeHUs U €IMHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BETUUHUHY
C IpYIrUMH BEJIMYMHAMY,

ONMCHIBATh H3YyYEHHBIE TEIJIOBbIE CBOMCTBA TEN M TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
¢u3nueckue BEIMYMHBI. JaBJICHHUE ras3a, TeMIepaTypa, CpedHssi KUHETHYecKas »Heprus
Xa0TUYECKOTO JIBUKEHHUS] MOJEKYJ, CpeJHEKBaJpaThyHasi CKOPOCTb MOJEKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHsISI dHeprusi, pabora rasza, K03)QUIHUEHT MOJE3HOro AEHCTBUS TEIIOBOIO
JBUTATENS; IPU ONMCAaHUU MPAaBUILHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIIONb3YEMbIX BETUUHH,
uxX O0003HAUeHUs M EIUHMIIBI, HAXOAWUThb (OPMYJbl, CBS3bIBAIOIIME JAHHYI (U3HUYECKYIO
BEJIMYMHY C JPYTUMU BEJTUUYUHAM;

ONMCHIBATh HU3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEILECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mporiecchl), UCMOJB3Yys (PU3MUYCCKUE BEITMUYMHBI: AJICKTPHUUSCKUMA 3apsij], JICKTPHUECKOE IOJIe,
HanpspDKEHHOCTh  TMOJISA, TOTEHLMAJl, Pa3HOCTb IOTEHLMAJOB; MPU OINHUCAHUU IPABUIBHO
TpPakToOBaTh (U3NYECKUI CMBICT HCHOJb3YEMbIX BEJIWYMH, MX OOO3HAYEHUS M €IWHULIBI;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEJIMUUHY C JPYTUMHU BETMUMHAMU;

aHAJIM3UPOBATh (PU3MYECKUE IMPOLECCHl U SIBJICHUS, UCHOJIb3Ys (PU3NYECKHE 3aKOHBI U
MPUHIHUIBL. 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3axonsr HeroTOHA, 3aKkOH coxpaHeHUs
MEXaHMYECKOM dHEPruH, 3aKOH COXpaHEHUS MUMITYJIbCa, IPUHLIUI CYNEPIO3UIIMH CUJI, TPUHLIUII
paBHOMPABUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, a30BbI€ 3aKOHbI, CBA3b CpPEAHEW KHHETUYECKOW HSHEPruM TEIIOBOTO JIBHIKEHUS
MOJIEKYJI C a0COJIIOTHOM TeMIeparypoil, MepBblii 3aKOH TEPMOJUHAMMKH, 3aKOH COXpPaHEHUS
ANIEKTpUYECKOro 3apsiia, 3akoH KynmoHa, mpu 3TOM pas3inuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BRIPAKEHHE U YCIOBUS (TpaHUIIbl, 001aCTH) TPUMEHUMOCTH;

00BSACHATH OCHOBHBIE IIPUHIUIIBI IEHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,;
pa3inuyaTh yCIOBHS X O€30M1aCHOrO MCIIOIb30BaHMsI B IOBCEAHEBHON KU3HU;

BBINIOJIHATh 3KCIEPUMEHTHI IO HCCIEIOBAaHUIO (PU3NYECKUX SIBICHMM W TPOLECCOB C
UCIIOJIb30BAHMEM  NPSIMBIX W KOCBEHHBIX HW3MEPEHUH, Mmpu 3TOM  (OpPMYIUPOBATH
npobiemMy/3aady M TUNOTE3y Y4eOHOro OKCIEepUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETI0KEHHOTO0 000PYAOBAHMSI, TPOBOAUTH ONBIT M (POPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMBbIE W KOCBEHHBIE HM3MEPEHUs (PH3MUECKUX BEIMYMH, INPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO WM3MEpPEHHsS W HCIIOJIb30BaTh W3BECTHBIE METONBI OIICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEJIOBaTh 3aBHUCUMOCTH MEXJAy (QU3NYECKUMHU BEIMYMHAMU C HCIHOJIb30BAHUEM
IOpSIMBIX HM3MEPEHH, MpU HSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCUPOBATh PE3YIbTAThI
MOJTyYeHHOH 3aBUCHMOCTH (PU3MUYECKUX BEIMYMH B BUAE TAaOMHIl M rpaduKOB, JAeNaTh BBHIBOJBI
10 pe3yJbTaTaM HCCIIEI0BaHNUS;

coOnroAare MpaBmiia 0€30IIaCHOIO TpyAa IpU MPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4e€OHO-UCCIEOBATENbCKOM U MPOEKTHOW JESATENBHOCTH C
MCII0JIb30BAHUEM U3MEPUTENIBHBIX YCTPONCTB U J1a0OpaTOPHOTo 000PYAOBaHNUS;

pemiaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHOW (PU3MUECKOW MOJIENBIO, HCIIONB3Ys
¢u3nveckre 3aKOHbBI U MPHUHIUIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (HPU3NIECKYIO
MOJIeNb, BBIICNATH (DU3WYECKHE BEIMYMHBI W (OPMYINbI, HEOOXOOUMBIE s €€ perieHwHs,
MPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOyYCHHOTO 3HAUCHUS (PH3HMUECKON BEIIMIHHEI,



pelaTth KayecTBEHHBIE 3aJjaud: BBICTPAaWBATh JIOTMUYECKU HENPOTHBOPEUUBYIO LIEMIOYKY
pacCy>XKJIeHUM ¢ OTIOPOY HA M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHHS,

UCIIOJIb30BaTh MpPHU pElIeHWH Y4YeOHbIX 3aJad COBPEMEHHblE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUHU JUJISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIpPETALUU U IpeACTaBIeHUS Y4eOHOU H
HAy4YHO-TIONYJISIPHON HWHGOpPMALMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOIY4aeMyl0 HHPOPMAIIHIO;

MIPUBOJIUTh MPUMEPHI BKJIaZa POCCUNUCKHUX U 3apyO€KHBIX Y4EHBIX-(QU3UKOB B pa3BUTHE
HayKH, 00OBSICHEHHE ITPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B TOBCEIHEBHOW KU3HU MJis
oOecrnieueHns 0€30MacHOCTH Mpu oOpallleHuu ¢ MPUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMU, AJIs
COXPAHEHHUS 3/I0pPOBbS U COOIIOIEHUSI HOPM HKOJIOTUYECKOTO TIOBEICHHS B OKpY KaloLlel cpefe;

paboTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMYHBIX COLMAIBLHBIX POJIEH, IIJIaHUPOBATh paboTy
IPYIIbI, PAalMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATEIBHOCTh B
HECTaHJAapPTHBIX CUTYalMAX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TIPYIMIbI B
pelleHrne paccMaTpUBAaEMON MPOOIIEMBI.

K xonny oOyuenus B 11 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb c(QOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHUI:

JI€MOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (PU3UKK B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KapTHHBI MHUpPA, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B NMPAKTHYECKOU
NEeSITENbHOCTH JIFOJIEH, IETI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA,

YUUTHIBaTh TPAHULIBI MPUMEHEHUS M3YYCHHBIX (U3MYECKHX MOJeNeld: TOUYeUHbIN
ANIIEKTPUYECKUM 3apsj, Jy4 CBETa, TOYEUHBIM HCTOYHUK CBETA, fAJEpHas MOJEIb aToMa,
HYKJIOHHAsl MOJI€b aTOMHOTO S/Ipa MU pelieHnn (U3NYeCcKuX 3a/1ay;

pacno3HaBath (U3MUECKHEe SIBICHHUS (MPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANIEKTPOIMHAMUKHM M KBAaHTOBOM (DU3MKU: 3JIEKTpUUYECKask MPOBOJIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHMYECKOE, MarHUTHOE JEeHCTBUS TOKAa, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHIYKLMS, JAEWCTBME MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM W JBIDKYLLIMMHCS 3apsj,
AJIEKTPOMAarHUTHBIE KOJIEOAHUS U BOJIHBI, IPSMOJIMHENHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHUE,
nperoMiieHne, uHTepdepeHuus, audpaknus W TOJMApHU3alUs CBETa, JHUCIEPCHS CBETa,
dorosnekrpuueckuii 3¢ dext (GoTodPdeKT), CBeTOBOE MaB/ICHUE, BOSHUKHOBEHHE JIMHEHUATOTO
CIIEKTpa aToMa BOJOPO/I1a, ECTECTBEHHAs U UICKYCCTBEHHAs PaIlOaKTUBHOCTD;

ONMHUCHIBATh M3YyYCHHBIC CBOMCTBA BEIECTBA (AICKTPHUCCKHE, MArHUTHBIC, ONTHYECKHE,
ANEKTPHUUECKYIO MTPOBOJUMOCTh PA3JIMYHBIX CPEI) U AIICKTPOMATHUTHBIC SBJICHHUS (IIPOLIECCHI),
UCHOJIb3YS (U3NYECKUE BEJIMYUHBI. DSJICKTPUYECKUM 3apsii, CWIa TOKa, JJIEKTPUYECKOe
HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTUBIIEHUE, Pa3HOCTh OTEHIIMANIOB, AJIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLHMS MarHUTHOro moJjs, cwia Ammepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTYILIKH, SHEPrusi 3JIEKTPUYECKOI0 W MArHWTHOTO MOJIEH, Mepuoj] U yacToTa KoJyieOaHWil B
K0Je0aTeJIbHOM KOHTYpE, 3apsJ U CUJla TOKa B MPOLIECCE FAPMOHHUYECKUX AJIEKTPOMAarHUTHBIX
Konebanuid, (POKyCHOE pacCTOSHHE WM ONTHYECKas CWJIa JIMH3BI, MPH OIMWCAHWU IPAaBHIEHO
TPakTOBaTh (U3NYECKUI CMBICI HCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAUEHUS U EAUHHULIBI,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BETHUMHY C IPYTUMH BEIIMYUHAMM,

ONMCHIBATh M3yYEHHbIE KBAHTOBBIC SIBJICHUS M IPOLECCHI, HCIOJB3YS (PUINUYECKUE
BEJIMYMHBI. CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBl M 4acTOTa CBETa, DHEPIUs U
UMITyJbC (OTOHA, IMEpUOJ IOJIypacmasa, SHEPIrHs CBSI3M ATOMHBIX SJ€p, HpU ONHCAHHUU
[IPaBUWJIBHO TPAKTOBaTh (PU3MUECKUH CMBICH HCMOJIb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS U



€IMHULIbI, yKa3blBaTh (POPMYJbI, CBSI3bIBAIOLIME JAHHYIO (U3UUYECKYIO0 BEIWYMHY C IPYTHMMH
BEJIMYMHAMHU, BBIUUCIISITH 3HAU€HNE GU3NYECKOI BETMUHUHBI;

aHAJIM3UPOBATh (U3MYECKUE TMPOILECCHl M SIBICHUS, UCHOJIb3Ys (PU3NYECKHE 3aKOHBI U
npuHOUNBL 3akoH Owma, 3aKOoHBI MOCJIEAOBATEIbHOIO U MAPAIENBbHOTO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akOH 3JIGKTPOMAarHWUTHOW  WHAYKLHMH, 3aKOH
MPSIMOJIMHEHHOTO PacpOCTPaHEHUs CBETa, 3aKOHbI OTPAKEHMSI CBETA, 3aKOHBI IMPEIOMIICHHUS
CBETa, YypaBHeHHMe OHHIITEHHAa Ui ¢GoTodpdeKTa, 3aKOH COXPAaHEHUS HHEPruM, 3aKOH
COXPAHEHHUS HMIIYJIbCA, 3aKOH COXpPaHEHMs DJIEKTPUUECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YHcCla, MOCTyaaThl bopa, 3aKOH pajMOaKTUBHOTO pacnajaa, MpH 3TOM pa3inydaTrh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUS (IpaHHUIbI,
00J1aCTH) MPUMEHUMOCTH;

OIpEJeNATh HaIpaBJICHUE BEKTOpa MHAYKIMM MArHUTHOTO IOJIS IMPOBOJAHHMKA C TOKOM,
cwiibl AMriepa u cuisl JlopeHna;

CTPOUTH U OIMCHIBATh U300paKeHHE, CO3aBaeMOe MIIOCKUM 3€pPKajioM, TOHKOH JINH30H;

BBIIIOJIHATh 3KCIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3NYECKUX SIBICHUM W IPOLECCOB C
UCIIOJIb30BAHMEM  TNPSIMBIX U  KOCBEHHBIX HW3MEpPEHUH: 1pu 3ITOM  (POpMYIUpPOBATH
npobieMy/3ajady W TUNOTE3y Yy4eOHOTO OKCHEpPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEII0KEHHOT0 000PYAOBAHMS, TPOBOAUTH ONBIT M (POPMYIUPOBATH BHIBOJIBI,

OCYILIECTBJISITh MNpSIMble U KOCBEHHbIE H3MEpPEeHHs (GU3NYECKUX BEIMYMH, HPU HTOM
BBIOMpATh ONTHUMAaIbHBIA CHOCOO H3MEPEeHHS U MCMOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MOTPEIHOCTEN U3MEPEHUH;

HCCIIEIOBATh 3aBUCUMOCTH (PU3UYECKHUX BEJIMUUH C UCIOJIBb30BAHUEM MPSMBIX U3MEPEHUIA:
IIpU ATOM KOHCTPYUPOBATh YCTAHOBKY, (MKCHPOBATh PE3yJbTaThl MOJIYYEHHON 3aBUCHUMOCTHU
¢u3nyecKux BEIMYMH B BHUAE TaOIULl U TpapuKOB, JAeNaTb BBIBOJBI IO pe3yJbTaTam
UCCIIEZIOBaHMUS,

coOnronarh MpaBuiia 0€30MaCHOrO TpyAa IpH MPOBEAEHUM HCCIEIOBAaHUN B paMKax
y4eOHOr0 3KCIEpUMEHTa, Y4eOHO-MCCIEeIOBATENIbCKOW U TPOEKTHOM  JESATENbHOCTH C
HCIOJIb30BAHUEM U3MEPUTENIbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYAOBAHNUS;

pemiate pacu€THbIE 3aJadd C SBHO 33JaHHOM (M3MYECKOM MOJENblo, HCIONb3ys
¢u3nveckre 3aKOHbBI U MPHUHIUIBI, HA OCHOBE aHAJIN3a YCIOBUS 33a[a4d BHIOMpATh (HPU3NIECKYIO
MOJENb, BBIAEHATh (U3UYECKUE BEIUYMHBI U (OpMyJIbl, HEOOXOAMMBbIE i €€ pellieHus,
MIPOBOJIUTH PACUETHI M OIICHUBATh PEATbHOCTH MOyYeHHOTO 3HAUCHUS (PH3HMUECKON BEIIMYHMHEI,

pelaTh KayeCTBEHHbIE 3aJjaud: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUUBYIO LIEMIOYKY
pacCy>KJIeHUM ¢ OMOPO Ha U3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBICHHUS,

UCIIOJIb30BAaTh NPU pELIEHMH Y4eOHbIX 3aJa4 COBPEMEHHbIE HMH(POpPMAIMOHHbIE
TEXHOJIOTUU JUISl MOMCKA, CTPYKTYPHUPOBAaHUS, MHTEPIPETALUU U IpPEACTaBICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW WH(OPMANWH, MOJYYCHHON W3 PAa3IMYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBAThH MOTYyIaEMYIO HH(POPMAITHIO;

OOBSACHATH NPUHLIMIIBI IEHCTBUS MaIIMH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB, pa3inyarh
yCIJI0BUS UX 0€30I1aCHOT0 UCIIOJIb30BaHNUs B IOBCETHEBHOM KU3HH;

MPUBOANTH TPUMEPHI BKIIA/a POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTUH;

HCII0JIb30BAaTh TEOPETUYECKHE 3HAHMS 1O (U3MKE B TIOBCEIHEBHOW KU3HU MJIs
oOecrnieueHus 0€30MacHOCTH Mpu OOpallleHuH ¢ PUOOPaMU U TEXHUYECKUMH YCTPONUCTBAMU, AJIs
COXPAHEHUS 3/I0pPOBbs U COOIIOIEHUSI HOPM HKOJIOTUYECKOTO TIOBECHUS B OKpPY KaIOLLEeH Cpele;



paboTaTh B IPYIIIE C BHIOJIHEHUEM PA3IMYHBIX COLMATBHBIX POJIeH, IIIaHUPOBATh paboTy
TPYINIbI, PalMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IUJIAHUPOBATh JESATENBHOCTh B
HECTAaHJAPTHBIX CUTYalUsX, aJ€KBaTHO OLICHMBATh BKJIAJ KAXKJIOTO M3 YYACTHUKOB TPYIIIBI B
pelleHrne paccMaTpUBaEeMON MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsnuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB 1 TeM uugpoBbie
Ne n/m P Kontpoabnsie | IlpakTuueckue (wndpp )
MporpamMmsbl Bcero o0pa3oBaTe/bHbIE
pa6oTsl padoTsl
pecypcsl
Paznen 1. ®DU3UKA U METOAbI HAYUHOTI'O ITIO3HAHMUSI
bubmoreka [JOK
1.1 () 2
M3MKa U METOJIbl HAYYHOTO MO3HAHHUS https://m.edsoo.ru/7f41bf72
Hroro no pa3neny 2
Paznen 2. MEXAHUKA
BubmoTeka [JOK
2.1 K
fHeMaTHia ° https://m.edso0.ru/7f41bf72
BubmoTeka [JOK
22 Alunamitka ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 Bubmmorexa LOK
' P https://m.edso0.ru/7f41bf72
Hrtoro no pasgeny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3NKA U TEPMOAUNHAMUKA
31 OCHOBBI MOJICKYJISIPHO-KMHETUYECKON 9 1 Bubmorexa LIOK
' TEOpUH https://m.edsoo.ru/7f41bf72
BbubmoTeka [JOK
3.2 O 10 1
CHOBBI TEPMOIHAMHIH https://m.edsoo.ru/7f41bf72
3.3 ArperarHble COCTOSHHS BELLECTBA. 5 bubmoreka [JOK

®a30BbI€ EPEXOABI

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



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

Hroro mo pa3neny

24

Paspen 4. JJIEKTPOJUHAMHUKA

a1 S eKTDOCTATIHA 10 bubmoreka [JOK
. JIEKTPOCTATHK:
p https://m.edsoo.ru/7f41bf72

42 [TocrosiuHbIM 3nekTpuyeckuit Tok. Toku B 12 bubmorexa [JOK

' Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHoe Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 68

IIPOI'PAMME



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

11 KIIACC

KoummuecTBo yacos DJIeKTPOHHBIE
HaunmeHnoBaHue pa3aesioB U TeM HuppoBbIe
Ne n/m past Kourpoabusbie | Ilpakruveckue (ubp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTsl padoTsl
pecypcsbl
Pa3pen 1. JJIEKTPOJUHAMHUKA
MarauTHOE TIoJie. DIeKTpOMarHuTHas bubmoreka [IOK
11 11 1 3
HHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro mo pasneny 11
Paspen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4ecKkHe 1 31eKTPOMAarHUTHbIE 9 1 Bubmmorexa [JOK
' KoJebaHust https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKHe 1 31eKTPOMAarHUTHbIE 5 1 Bubmumorexa I[JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmroreka [JOK
2.3 (¢} 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no paznemy 24

Pasnen 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

31 OCHOBBI CIICIHAIILHON TEOPUU 4 1 Bubmmorexa LIOK
OTHOCHUTETEHOCTH https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 brbmmorexa LIOK

https://m.edso00.ru/7f41c97¢c



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

4.2 CrpoeHne aToMa 4 bubmmoreka [JOK
' P https://m.edsoo.ru/7f41c97c
Bubmuoreka IIOK
* frenoe npe > https://m.edsoo.ru/7f41c97c
Hroro no pasgemy 15

Pa3pen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIeMEHTHI aCTPOHOMUH U acTPO(U3UKU 7 BuGmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 7
Pa3znen 6. OBOBIAIOIIEE IOBTOPEHUE

61 Obobmaromee nostoperie 4 ﬁﬁfﬁf/ﬁﬁi?f/wucwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 68



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




IIOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
N KoJnuecTBo yacos Jlata DJIeKTPOHHbIE U (POBBIE
- Tema YpoKa KoﬂTpo.m,H[,[e HpaKTn!{ecxne Oﬁpa?:OBaTe.lIb]-lbIe
n/n Bcero H3y4YeHUs
pa6oTsl padoThI pecypcsbl
®duznka — Hayka 0 pUpoze.
Hayunsie MeTZ;LI HOZI:H;HI/}:H 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0c32e2
OKpYKAIOIIEro MUpa
Ponb u MecTo Gpu3nky B
(hopMHPOBaHHUU COBPEMEHHOM Bubimoreka LIOK
N 1 0 0
HAY4YHOU KapTHUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
HPaKTUYECKON eSITeTbHOCTH JTIOAeH
MexaHn4eckoe IBHKCHHE.
OTHOCHTENTFHOCTh MEXaHNYECKOTO 1 0 0 Bubimoreka [IOK
nemwkenns. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMepHOE MpsAMoIIHHENHOE 1 0 0 Bubmorexa IJOK
JBH)KCHHE https://m.edsoo.ru/ffoc3620
PaBHOycKOpeHHOE NpsIMOIHHENRHOE 1 0 0 Bubmmorexa [JOK
JIBH)KCHHE https://m.edsoo.ru/ff0c372e
CBo6o1HOE majicHre. Y CKOpeHue 1 0 0 Bbut6mmoteka IIOK
cBOOOTHOTO MaJCHASA https://m.edsoo.ru/ff0c39cc
KpuBonmHeitHOE BIKEHUE.
HEI/I)KGHI/IQ MaTCpraJ‘ILHOfI TOYKH I10 1 0 0 Bubmoreica LIOK
https://m.edsoo.ru/ffoc3ada

OKPY>KHOCTH
IIpuHIMIT OTHOCHUTEIEHOCTH 1 0 0 Bbubaroreka [JOK
Tanmest. UnepuuanbHbIe CHCTEMBI https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

otcuera. [lepBriii 3akoH HetoToHa

Macca rena. Cuna. [lpunnun

9 Cyneprno3unuu cui. Bropoit 3akoH bubmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HerotoHa 11 MaTepranbHOM TOYKH

10 Tperuii 3akoH HerotoHa s Bubmmoreka IIOK
MaTepHabHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BcemupHOTO TsroteHus. Cuia

11 TSDKECTH. He]IJDBa;[ KOCMHYECKAst bubmorexa LIOK

https://m.edsoo.ru/ffoc3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec Bubmmorexa LIOK
Tena https://m.edsoo.ru/ffoc3e18
Cuna tpenus. Koapuuuenr

13 Tpenus. Cuia conpoTHUBIECHUS IPU Bubmmorexa LIOK
JIBM)KCHUH TeNa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
TloctynmarensHOE 1 BpalaTeiabHOE

14 JIBIDKEHHE a0COIIIOTHO TBEPJIOTO Bubmmoreka IIOK
Tena. MoMeHT cuitbl. I11e40 CHITbL. https://m.edsoo.ru/ff0c41a6
VYcnnoBus paBHOBECHS TBEPAOTO Tela
Mmmynbc MaTepranbHO# TOUKH,

15 CUCTEMbI MaTepHAIBbHBIX TOYEK. Bubmmorexa LIOK
WIMITyJIbC CHIThL. 3aKOH COXpPaHEHHsI https://m.edsoo.ru/ffoc43d6
uMITylibca. PeakTHBHOE BHKECHHE
Pabota 1 MOLIIHOCTB CHJIBI.

16 Kunernueckas sneprus Bbubmmorexa [JOK
MarepransHoif Toukn. Teopema 06 https://m.edsoo.ru/ff0c4502
HM3MEHEHUH KHHETHYECKOW dHEPIHU

17 IloTenunanbHas sHEprus. Bubnunoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

ToreHmanbHAs SHEPTUS YIPYTO
nehOpMUPOBAHHOM HPYKHHBL.
TlorennmansHas sHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a

18

19

TloTeHunanbHbIe U
HEMOTeHIMaIbHBIE CHIIBI. CBSI3b
paboThl HETIOTEHIIATBHBIX CHII C
W3MECHEHHEM MEXaHUYECKO# SHepruu
CHCTEMBI TeJl. 3aKOH COXpaHEHHS
MEXaHUYECKOH SHEPTUH
Jlaboparopnas pabora
«HccnemoBanue CBSI3U pabOTHI CHITBI
C U3MCHCHUEM MEXaHUIECKOU
SHEPTUM Tella Ha IpuMepe
pacTsHKEHHS PE3UHOBOTO JKI'yTay

bubanoreka [JOK
https://m.edsoo.ru/ff0c478c

20

KonrponpHas paboTa o Teme
«Kunemarnka. /luramMuka. 3akoHbBI
COXpaHEHHS B MEXaHHUKE»

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKO I
TeopuU. bpoyHOBCKOE ABHKEHUE.

Hupdysus

Bbubmuroreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBHKCHHS U
B3aMMO/ICUCTBHSI YACTHI] BEIIECTBA.
Mogenu cTpoeHus rasos,
SKUIKOCTEH U TBEPIBIX Tel

23

Macca monexyn. Kommaectso
BemectBa. [locTosHHas ABOoraspo

24

TeroBoe paBHOBECHE.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Temneparypa u e€ H3MepeHue.
[Ikana tremnepatyp Llenbcus

Wneanpusiii raz B MKT. OcHoBHOE

Bubmmoreka IIOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcoioTHas Temreparypa Kak Mepa

26 CpeHel KHHETUYEeCKOH SHepruu Bubmmorexa LIOK
JIBHYKEHHS] MOJIEKYJL. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Memnneneesa-Knamneiipona

27 3axon [lanbroHa. ['a30BbIe 3aKOHBI
Jlaboparopnas pabora

28 «MccnenoBanne 3aBUCHMOCTH
MEXTy TapaMeTpaMH COCTOSHHUS
Ppa3peKeHHOro ra3a»

M3onporneccsl B UealbHOM rase u Bu6mmoteka IIOK

29
ux rpaduuecKoe npecTaBlIeHne https://m.edsoo.ru/ffoc570e
BHyTpeHHsI dHEeprus
TEPMOJMHAMHYECKOH CHCTEMBI U

30 crocoObl e€ m3meHeHus1. KommdaecTBo Bbut6mmoreka IIOK
TEIUIOThl ¥ pabora. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHs OTHOATOMHOTO HJICATbHOTO
rasa

31 Buasl Temonepenauun bubmorexa HOK

https://m.edsoo.ru/ffoc5¢c36
VhenbHas TEMIIOEMKOCTE BEIIECTRA.

32 KonmuectBo TemnoTsr npu Bubimoreka [IOK
Terionepeaaye. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 IlepBblii 3aK0H TEPMOIMHAMUKHU U bubnuorexa IJOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

€TI0 MPUMEHCHUE K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc

Heo6paTnmocTh nporeccos B

Bub6mmoreka IIOK

34 . B i
TIPHPOZE. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 Ipunuun neiicreus u KI1JJ Bubmmoreka IIOK
TEIUIOBOM MAIIMHBI https://m.edsoo.ru/ff0c600a
36 ITuxn Kapro u ero KITJ|
37 DKoJloruyecKue npoodaeMsl
TEMIO3HEPTEeTHKH
0606 7
38 «M(())J'II:Ka }(J)'Ilslllyilnaﬂyp(l)olxll(:snxa OCHOBBI bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6938
TEPMOJIUHAMUKI»
K 6
3 Morexyspman fusixa. Ocrosn BuGotexs LIOK
yp ' https://m.edsoo.ru/ff0c6a50
TEPMOJAUHAMHUKI»
20 IlapooOpa3oBanue 1 KOHICHCALUS. Bubnunoreka [JOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
" Ai(i;)n(})(lmaﬂoi OTH;)CI—I/II;EHLH:H ) BuGmiorexa LOK
BIANTIOCTE BO3yXa. PIICHHBIT https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucrammueckue u
12| vators pmerammon Kome BuSmiorera LIOK
P -/ https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMeHHbIC
MaTepHalbl
1L .
JIaBJICHUE U KPUCTAIUIN3ALUS BuGmiorexa LOK
43 VY aenpHast TEMIOTa IUIABICHHSL.

CyOnumanus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

bubanoreka I[JOK

44 YpaBHeHHE TEIIOBOrO OanaHca https://m.eds00.ru/ff0c6820
Dnexrpuzaiys Tei. DICKTPUICCKUN
45 3apﬂ)1.leBaI:3w1a 3J'IeKTpI/I‘II;CKI/IX bubmorexa LIOK
https://m.edsoo.ru/ffOcébcc
3apsiI0B
TIpoBOIHUKH, TUITEKTPUKH U
46 nfnymeBoz[men. 3a1«12H bubmorexa LIOK
https://m.edsoo.ru/ffocébcc
COXpaHEHHs DIICKTPHUYECKOTO 3apsiaa
BzaumopeticTeue 3apsioB. 3akoH
47 KyHOHaf:[ToqeqHLH‘/'I ];n:KTqueCKHﬁ bubnmorexa LIOK
https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsok€HHOCTD JEKTPHYESCKOTO
48 o, [lpuHnmn cynepro3unim Bubmmoreka [IOK
SIIEKTPUYECKUX TI0JIeH. JINHUA https://m.edsoo.ru/ffoc6df2
HanpsHKEHHOCTH
PaboTa cui 2J1eKTPOCTaTHIECKOTrO
49 MOJIA. HOTCHHI/IaH?PaSHOCTB buGnmorexa IOK
https://m.edsoo.ru/ffoc6f00
MOTEHIHAJIOB
TIpOBOHKKH ¥ AUDIICKTPUKH B
50 3niKTpHOCTaTHq:([:K0M HOI:J,'IS. brbmnorexa LIOK
https://m.edsoo.ru/ffoc7018
JlydnexTpudeckas IPOHUIIAEMOCTh
51 Dnexrpoémrocth. KoHneHcarop brbmorexa LIOK
https://m.edsoo.ru/ffoc7126
DeKTPOEMKOCTh L0 CKOTO
52 KOHuezcaTopa. DHeprus brbmworexa LIOK
https://m.edsoo.ru/ffoc72c0
3apsHKEHHOT0 KOHJIEHCATOpa
53 Jlaboparopnast pabota "U3mepenne

IMEKTPOEMKOCTH KOHJICHCaTopa'



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

55

56

[IpuHIHAT 1EHCTBYS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOIUPOBAIBLHOIO
anmnapata, CTpyHHOTO IIpUHTepa.
OnekTpocTaTHyecKas 3alura.
3azeMIiIeHHE AIEKTPOTIPHOOPOB
DNEKTPUIECKUAN TOK, YCIOBHUS €ro
cymiectBoBaHus. [10CTOSTHHBIN TOK.
Cuna toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma s
y4yacTka Iernu

IlocnenoBarenbHOE, NapawIensHOE,
CMEIIaHHOE COSIMHCHUE
pOBOJHUKOB. JlabopaTopHas
pabora «M3yueHne cMEIanHOro
COCIMHEHHUS PE3UCTOPOB»

bubanoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa n MourHoCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoyns-Jlenna

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa Juist TIOJTHOMU (3aMKHYTO1)
anekTpuueckoi nenu. Koporkoe
3aMbikanue. JlJaboparopuas pabora
«M3mepenue DJIC UCTOUHMKA TOKA U
€ro BHYTPEHHETO CONIPOTUBIICHUA»

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas IPOBOAUMOCTD
TBEPIBIX METAIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAILIOB OT
TeMueparypsl. CBepXIpOBOAUMOCTh

60

ONeKTpUUECKUii TOK B BaKyyMe.
CBOIiCTBa 3NEKTPOHHBIX IIyYKOB



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

TlonynpoBoIHUKH, UX COOCTBEHHAS
W TIPUMECHAs TIPOBOMMOCTb.

Bbubaroreka [JOK

61 CaoiicTBa p—N-Tiepexoa. ! https://m.edsoo.ru/ff0c84ae
TomynpoBoxHHKOBEIE IPHOOPE
DJIEeKTPUYECKHIl TOK B pacTBOpPax U

62 pacruiaBax JIEKTPOJIMTOB. 1 bubimoreka [IOK
DIIEKTPOIUTHYECCKAS TUCCOIIHAITHS. https://m.edsoo.ru/ff0c82ba
OneKkTponu3
DNeKTpUYECKU TOK B rasax.
CaMOCTOSTENBHBIN 1 Bubmmoreka [IOK

63 . 1
HECaMOCTOSITENIbHBIH pa3psi. https://m.edsoo.ru/ff0c84ae
Monnus. I1na3zma
DnexTpruiecKkrne npuoopsl 1

64 YCTPOWCTBA M UX MPAKTHYECKOE 1 Bubimoreka [IOK
npumeHeHve. [IpaBuiia TeXHUKN https://m.edsoo.ru/ff0c86fc
Ge3omacHOCTH

65 0O060011ar0IIKi YpoK 1 Bbubaroreka [JOK
«DNEKTPOINHAMUKA» https://m.edsoo.ru/ff0c88be
KonrponpHas paboTa o Teme

66 «QnekrpocraTtuka. [TocTosHHBII 1 Bubmorexa IJOK
DIIEKTPUYECKHUit TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpenax»
PesepsHsrit ypok. KonTponsHas

67 pa601’)ra o TZII\)/IG v 1 Bubmorexa LIOK

. https://m.eds00.ru/ff0c8c56

"DeKTpoANHAMUKA

68 Pe3seprHsii ypok. O6o0maromumii 1 Bubmmorexa I[JOK
ypok o Temam 10 xiacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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TIPOI'PAMME




11 KIIACC

KoJyinuecTBO yacoB

DJ1eKTpOHHbIE NU(PPOBbIE

e Tema ypoka KonTpoabubie | IlpakTnuyeckue flara o0pa3oBaTeJbHbIE
n/n Bcero H3y4YeHus
padoThI padoThbI pecypcsl
[TocTositHHBIE MArHUTHI M KX
B3auMoAeHcTBHE. MarHUTHOE II0JIE. bubmoreka [JOK

1 . 1 0 0
BeKkTop MarHUTHON MHIYKIIHH. https://m.edsoo.ru/ff0c9778
JInaNMN MarHENTHON MHIAYKIUN
MarHuTtHoOe 10Jie IPOBOIHHUKA C

2 TokoM. OnbIT Dpcrena. 1 0 0 bubmoreka [JOK
BsanMoieiicTBrE IPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas pabora «M3yuenne

3 MaFHIi)THOEO noﬁﬂ KaTyUJKI/Iy: 1 0 1 Bu6mmorexa LIOK

https://m.edsoo.ru/ffoc98fe
TOKOM»
JleticTBHEe MarHUTHOTO TTOJIST HA
MIPOBOJIHUK ¢ TokoM. Cuia Ammepa.

4 Jlaboparopnas pabora 1 0 1 Bubmorexa [IOK
«Hcenenosanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJIST Ha

5 JIBIDKYIILYIOCS 3aps’KEHHYIO 1 0 0 bubmoreka [JOK
gactuny. Cuna Jlopenna. Pabota https://m.edsoo.ru/ff0c9df4
cubl Jlopenma
DNEKTPOMAarHUTHAS HHIAYKIHS.

6 IToTok BekTOpa MarHUTHOH 1 0 0
naayknun. DJ1C naayknun. 3akoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

3JIEKTPOMArHUTHOW UHTYKITUH
®dapanes

JlaboparopHast padora
«ccnenoBanue sSBICHUS
3JIEKTPOMATHUTHOH UHTYKITUH»
WHayktuBHOCTE. SIBICHNE
camounykiuu. 3J1C
CaMOUHJYKIIMH. DHEPrust
MarHUTHOT'O T10JIS1 KaTYIIKHU C TOKOM.
DNIEeKTPOMarHUTHOE IoJIe

TexHu4eckue ycTpoiicTBa U X
MPUMEHEHHE. TOCTOSTHHBIC MATHUTEHI,
JJIEKTPOMAarHUTHI,
JJIEKTPOJIBUTaTelb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIUOHHAS MeUb

Bbubmorexa IIOK
https://m.edsoo.ru/ff0cal50

Bubmmorexa [IOK
https://m.edsoo.ru/ff0ca600

10

0O6006maomui ypok «MarHutHoe
roJjie. DIEeKTPOMarHuTHas
HHIYKIHSA»

bubmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

12

KoHTponbsHas paboTa 1o reme
«MarHuTHoOe 1oJe.
DeKTpOMAarHUTHAsT HHIYKIIHS»

CB0OOJHBIE MEXAHUYECKHE
koseGanus. ['apMoHnUecKre
KosieOaHus. Y paBHEHUE
TapMOHHYECKUX KOJICOAHHIA.
[IpeBpamenue 3HeprIn

bubmmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnas padora
«HccrenoBanne 3aBHCHMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HeproJia MaJbIX KoJeOaHuii rpysa
Ha HATH OT JJIMHBI HUTH U MacChl

rpysa»

14

15

16

KonebarenbHblid KOHTYD.
CB0OOHBIE HIIEKTPOMATHUTHBIE
KoJIeOaHHS B UI€ATLHOM
KoJie6aTeTbHOM KOHTYpE. AHAIOTHS
MEX/y MEXaHHIECKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHMSAMH
®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPI'HHU B HUIICATEHOM
KoJIe0aTeTbHOM KOHTYpE

[IpencraBnenue o 3aTyXaroMUX
KosieOaHusIX. BeIHYKICHHBIC
MEXaHUYECKUE KOJICOaHusI.
Pe3onanc. BeiHyx1eHHbIE
JJIEKTPOMATrHUTHBIE KOJICOaHUs

bubmmoreka [JOK
https://m.edsoo.ru/ffoch820

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

BbubmmoTexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIH TOK.

CuHycOUIaIbHbIN IEPEMEHHBIN TOK.

MOIIHOCTb IEPEMEHHOTO TOKA.
AMIIIUTYRHOE U JEHCTBYIOLICE
3HAQUYCHHUEC CUJIBI TOKA U HAIPSHKCHUSA

BubmoTexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [TponssoacTso,
nepenaya u notpedieHue
JNEKTPUUECKO SHEPTUH

19

VYCTpoHCTBO U IPAKTHYECKOE
MPHMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPa IIEPEMEHHOTO
TOKa, JIMHUH 2J1eKTponepeaay

bubmmoteka [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKUE PHUCKH ITpU
TIPON3BOACTBE JICKTPOOHEPTUH.

20 Kynbrypa ucnonb30Banus
SJIEKTPOIHEPTHH B IOBCEAHEBHOM
KUZHH
MexaHnYeCKHe BOJIHBI, YCIOBUS
acnpocTtpanenus. [lepuos.
21 IéKOppOCTBppaCHpOCTpaIP;eHI:IH U buGmorexa LIOK
https://m.edsoo.ru/ff0cca54
JuTHHA BOJHEL [lorniepednsle
MIPOIOJIbHBIC BOJIHBI
29 3Byk. CKOpoCTh 3ByKa. ' poMKOCTB Bubmorexa [IOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMAarHUTHEIE BOJIHBI, HX
23 CBOﬁCfBa u ckopocTb. [1Ikana BrGmorexa LIOK
https://m.edsoo.ru/ffoccfe
SIICKTPOMATHUTHBIX BOJIH
[TpuHIMITEL pauOCBSI3H H
24 TeneBuieHns. Pa3BuTHE CpeICTB
cBs3u. Panmonokanms
25 KonrponbHas padota «Konebanus u bubmorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHEHOE pacpocTpaHeHHe
26 CBETa B OJHOPOJIHOM Cpezie. bubmmoreka [JOK
ToueuHblii HCTOUHUK cBeTa. JIyd https://m.edsoo.ru/ffocd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI
27 oqi)a)lcem/m csera. [locrpoenne bubmorexa LIOK
N https://m.edsoo.ru/ffocd4e0
n300paXeHHNI1 B IIIOCKOM 3epKaJie
28 IIpenomnenue ceera. [loanoe bubmorexa IJOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTpEHHEE OTpaKCHUE.
[IpenensHBIN yroi MoJHOTO
BHYTPEHHETO OTPaKCHUS

https://m.edsoo.ru/ffocd 76

29

30

JlaboparopHas padora «l3mepenue
MOKa3aTelis NPEeJOMIICHHs CTEKIIa»
JIunssl. [octpoenue nzobpaxeHuit
B JinH3e. PopMya TOHKOM! JHH3BI.
VBenuueHue NUH3bI

Bbubmmorexa IIOK
https://m.edsoo.ru/ff0cd67a

bubmmorexa [IOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabora
«ccnenoBanue CBOMCTB
H300paKEeHHH B JIHH3aX»

32

Hucniepcus cBera. CroxXHBIN COCTaB
6emnoro ceeta. LIger. JlaboparopHas
pabora «HabmnroieHre TUCTIepCUH
cBeTa»

33

Wurepdepennns cBera. ndpaxims
cBera. udpakiponHas penréTka

bubmmoreka [JOK
https://m.edsoo.ru/ff0ced22

34

HOHepe‘IHOCTL CBCTOBBIX BOJIH.
HOHﬂpHSaHHS{ CBCTa

Bubmmorexa IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTHyeckue mpuoopsl U ycTpoiicTa
U yCIIOBHS NX 0€30MacCHOTO
HpPUMEHEHHS

36

['paHUILIBI TPUMEHHUMOCTH
KJIaCCUYECKON MEXaHHKH.
[MocTynarel cienuaabHON TEOPUH
OTHOCHTEIEHOCTH

bubmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIIBHOCTD
OJTHOBPEMCHHOCTH. 3ameiieHne

bubmoreka [JOK
https://m.edsoo.ru/ffOcfad2



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHU U COKpaAIl€CHUEC NJIMHBI

DHeprust ¥ UMITYIbC
PEeNATUBUCTCKOI yacTuubl. CBs3b

Bbubmmorexa IIOK

38
MAcChI C SHEPIUeil 1 UMITYJIbCOM. https://m.edsoo.ru/ffocfc68
DHeprus NoKos
K o O .
3 Qoo eneruramiol reopit bimorera LOK
5 P https://m.edsoo.ru/ffocf6f0
OTHOCHTEJIBHOCTH»
40 ®doronsl. Popmyina [Inanka. bubmmoreka [JOK
DHeprust © UMITYIIbC GOoTOHA https://m.edsoo.ru/ffocfel6
O
o | e
' o https://m.edsoo.ru/ffocffc4
CroneroBa
3 Y]
2| Siarina on orostenm. biorera LOK
2 ' https://m.edsoo.ru/ffod015e
«Kpacnast rpanuna» gportoadpexra
.0 I1. H.
£ | Totonss Somsecsos nchcrnse biorexa LOK
Aesa. A https://m.edsoo.ru/ff0d04a6
cBera
TexHudeckue ycTpoiicTBa u
MPaKTHYECKOE IPUMEHEHHE:
44
(oroanemenr, porogaTynk,
coJiHeyHas Garapesi, CBETOANO
45 Pemrenue 3a1a4 1o reme «I€MEHTHI bubmoreka [JOK
KBaHTOBOM OIITHKH» https://m.edsoo.ru/ff0d0302
Mopgens atoma TomcoHa. OmbBITB Butmiorexa LIOK
46 Pesepdopna o paccesHuro o-

YHaCTHUII. HJ'IaHCTapHaH MOJICJIb aTOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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47

[ocrynatser bopa

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0afa

48

49

50

W3nyvenue u nornoueHne GoToHOB
IIPYU TEepPexXo/ie aToMa ¢ OHOr0
YPOBHS SHEPrUU Ha Apyroi. Buapt
CIIEKTPOB

BostHoBBIE cBolicTBa yacTull. BomHbl
ne bpoiins. Kopnyckynsapho-
BOJIHOBOH Jtyanu3M. CHIOHTaHHOE U
BBIHYX/ICHHOE U3JTy4eHUE

OTKpbITHE PAJTHOAKTHBHOCTH.
OnbiTel Pezepdopaa mo
OTIPE/ICIICHUIO COCTaBa
PaIroaKTHBHOTO M3ITyYCHHUS

Bbubmmorexa [IOK
https://m.edsoo.ru/ff0dOafa

Bbubmmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bubmoreka [JOK
https://m.edsoo.ru/ffod0fd2

51

CaoiicTBa anbda-, bera-, ramma-
n3nydenns. Biusane
PaIrOaKTHBHOCTH Ha KUBBIE
OpraHN3MBI

52

53

OTKpBITHE IPOTOHA U HEHTPOHA.
HW3otomsl. Anbda-pacmaz.
ONeKTPOHHBIN 1 NO3UTPOHHBIH
Oera-pacnan. ['aMma-m3mydeHue
OHeprus CBsI3U HYKJIOHOB B sIIp€.
Snepuble peakuu. SnepHbIiA
peakrop. IIpobGieMsl, TepCIIeKTHBEL,
9KOJIOTUYECKHUE aCTIEKThI AEPHOM
SHEPTreTHKU

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemMeHTapHble yacTUIbl. OTKpbITHE
Mo3UTpoHa. MeTo bl HAOMIOACHHS U

bubmoTeka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

56

57

PETHUCTpAIH SIeMEHTapHBIX
gactull. Kpymisiid cton
«DyH1aMEeHTaJIbHBIE
B3auMoieiicTBusd. EquHCTBO
(hU3HUECKO# KapTHHBI MUpa»

Buz 3Bé3Horo Heba. Cossesaus,
SIpKKE 3BE3/IBI, TUIAHETHI, UX
BuuMoe aBwkeHne. CoHeuHast
cucreMa

Comnne. CotHeYHast aKTUBHOCTb.
Hcrounnk sHeprun ConHua u 3B€31

3BE3/IBI, UX OCHOBHBIC
XapaKTepUCTHUKH. 3BE3/IbI TTIaBHOM
HOCIIeI0BaTeNIbHOCTH. BHYTpeHHEE
ctpoenue 38&31. CoBpeMEeHHbIE
MIPE/ICTABIICHUS O IPOUCXOKICHUHN U
sBomouun CosHLA U 3BE37

58

Mneunstit [Tyre — Hama
lNanakruka. Ilonoxenue u
nekenne ConHna B [anaktuke.
lNanaktuku. YEpHble ABIPHI B APAX
rajlaKTuK

59

Bcenennas. Pasberanue ramakTuk.
Teopus bonbiioro B3pbiBa.
PenukroBoe usinydeHue.
MeraranakTika

60

Hepemennsle mpooaeMsl
ACTPOHOMHH

61

KonrponbsHas pabota «3neMeHTbI




ACTPOHOMHUH U acTPOPHU3NKI»

62

63

64

Oo6o6matomuii ypok. Ponb dhusuku
U aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJOTMYECKOH, COLUAILHON U
ITHYECKOH cepax AeaTeIbHOCTH
YyeJioBeKa

Oo6o6matomuii ypok. Ponb u mecto
(DU3UKH U aCTPOHOMUH B
COBpPEMEHHOH Hay4HOH KapTHHE
MHpa

O6o06matomuii ypok. Posb
(hu3HIecKoi TeOpHU B
(hopMHpOBaHKH MPECTaBICHUN O
(hu3HUECKOl KapTHHE MHUpa

65

O600matomuii ypok. Mecro
(hu3MUECKON KapTHHBI MUPa B
0011IeM psIly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
TIPEeICTaBICHUH O TIPHPOJIE

66

67

68

Pe3zepBHblit ypok. MaruuTHoe moue.
ONeKTpoMarHuTHas MHIYKIHS
PezepBHblit ypok. Ontuka. OCHOBBI
CIIEIMaIHON TEOpUHn
OTHOCUTEIBHOCTH

PesepHslit ypok. KBantoBas ¢puzuka.

DNEeMEHThI aCTPpOHOMUHU U
actpodu3uku

bubmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10

68
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YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

» ®uswuka, 10 knace/ Mskumies I'.51., Byxosues b.b., Corckuit H.H. mox penakiueit
[TapdentneBoii H.A., Akunonepnoe o0uiectBo «M3narenscrBo «IIpocBemienue»
» ®usnka, 11 kmacce/ Msakumies I'.J1., ByxoBues B.b., Hapyrua B.M. nmox penakiueii

[TapdentneBoii H.A., AkunonepHoe o0uiectBo «M3narenscrBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. T".5l. Mskumies, b.b. Byxosues, B.M. Hapyrun (o penaxkuueit
H.A.ITapdenTbeBoii):yueOnuk «®@usnka» 10,11kmacc (kaaccuueckuii Kypc/6a30Bblil ypOBEHb)-
M.: Ilpoceemenne, 2017t;

2. A.T1. PeivkeBua COopHuk 3amad o ¢usuke 10-11 xi1.: mocobue s 001eoopa3oBaTeTbHBIX
yupexaenuit - M : « [Ipoga » , 20016r.;

3.T'.H. CrenanoBa. CoopHuk 3ana4 no ¢usuke 10-11 xi1.: mocobue st
00mIeo0pa3oBaTenbHBIX yapekaeHuit - M: « [Ipoceemenune», 2009r.;

4. ML.IO. lemuioBa. TemaTuueckue TpeHUpoBOUHbIe BapuaHThl. Pusuka. — M.: HaunonansHoe
obpaszoBanwue, 2017r.;

5. Ilporpamma 10-11 xnaccer. B.C. Jlantomenkos, O.B. Kopmrynosa

6. l'omosa U.B. KouTposbHbie paboTsel B HOBOM ¢opmare. Pusnka.10-11kmace.-M.:

«MuaTemnekt-nienTp»,2011r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1.http://phys.reshuege.ru/

2.http://fipi.ru/



3.http://fizkaf.narod.ru/study.htm 4.http://www.gotovkege.ru/tests.html
5.http://www.ctege.ovg.ru

6.foxford.ru






