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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEr0 00Iero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHUS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHICIIIMU MPETNOJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX —opranm3anmsx Poccuiickoii  Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanue mporpaMmbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATENILHOCTHOTO Noaxoaa. IIporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAeT HEOOXOIMMOCTh pealu3alli MEKIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHEro oO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM YpOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0j1aM O0yUEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwus..

®du3nka Kak HayKa 0 HauboJiee 00IIMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpYXKarolleM MUpE.
IkonbHBIA Kypc (U3MKH — CcHCTEMOOOPa3yIOUIMi Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX
XuMHel, Ouonoruel, ¢usmueckoit reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYeHHMsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKH BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
IMPUMEHSTh HayYHbIM METO/1 TO3HAHUS MPY BHIIOIHEHUHU UMHU YYEOHBIX UCCIIEI0OBaHUI.

B ocHOBY Kypca ¢u3uku JUIist ypOBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO pacCMaTpHUBATh KaK MPUHIMIIBI €0 IOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOM (hU3HKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM € Hell MaTepuan Kypca GpU3nKi 00beTMHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMHUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaius npearnosaraeT UCIoJIb30BaHHE T'YMaHUTaApHOTO
noTeHIuana GU3NYECKoil HayKH, OCMBICIIEHUE CBS3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOoOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHAIBLHOTO MPUPOIOIIOIb30BAHUS U
HKOJIOTHYECKON Oe30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHM Ha yYpOBHE CpeaHEero oOmero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUS
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U IPUHLHUIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTU TEOPHM, JJIS ONMUCAHHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CucreMHO-IeATEIbHOCTHBINA MOIXO0 B Kypce (GU3MKH peau3yeTcs MPekIe BCero 3a CuéT
OpraHu3aIy IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB M
nabopaTopHEIX paboT, KOTOphIE B MporpaMme Mo (GU3UKe OOBEAMHEHBI B OOMIMIA CIHCOK
YUEHUYECKUX MPaKTHUYEeCKUX paboT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS MU OLEHKH, OCYIIECTBISIETCA YYaCTHHKAaMH 00pa3oBaTEIIbLHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHUS U OCHAIICHUs KabuHeTa ¢usuku. [Ipu sToMm
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKMX BEJIWYMH W TOCTAHOBKY OIIBITOB IO MPOBEpKE
MPEJIOKEHHBIX TUIIOTE3.

Bornbiioe BHUMaHUE yAeNseTcs PEelICHUIO pacu€THBIX W KadeCTBEHHBIX 3an1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszena
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTEKaHWS (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpY’KaloIIel XKu3HH, TpeOyromume BbIOOpa (DU3WYECKOW MOJAENH I CUTYallud TPaKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX MPEIMETHOTrO KaOuHeTa (pU3MKU WIH B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITH HEOOX0AMMOE JIAb0PATOPHOE 00OPYIOBAHUE JUISI BBITIOIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHUECKHMX TPAKTHYECKUX pPadOT U JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpaMoHHOe 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMMAaJIbHON JOCTATOYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe IO
¢u3nKe KIFOYEBHIX JEMOHCTPAIlMH JUIsI WCCIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JIaOOpaTOPHOTOo OOOpYIOBaHUS JOJKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:

e (QopmupoBaHuE HHTEpeca U CTPEMJICHUS OO0y4arolMXcsi K HaydYHOMY H3YyUEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;



¢dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK pe3ysbTaTa U3yuyeHUsI OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHIA OOBSCHSATH SIBICHUS C HCIIOIH30BaHHEM (DH3UYECKIX 3HAHUN U
Hay4YHBIX JI0Ka3aTEIbCTB;

dbopMUpOBaHUE MPEACTABICHUI O POIM (U3UKH ISl PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTHUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PelIeHHeM CIEAYIOMMX 33had B IpoIecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs:

npUOOpeTEeHUE CUCTEMbl 3HAHUM 00 oOUMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsk MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJIEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMUpPOBaHHE YMEHUH TNPUMEHSATh TEOPETUYCCKUE 3HAHHUS I OOBSICHCHHS
busznyecKkux SBJICHWM B NPUPOJE U Ui NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM JXKU3HU;

OCBOCHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33/Jad C SBHO 3aJlaHHOW (DHU3MYECKOH
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

CO3/IaHHE YCIIOBHH ISl Pa3BUTHS YMEHUN TIPOEKTHO-HCCIICIOBATEIBCKON, TBOPUESCKOU
JESITEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo (Gpu3nKe nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENh JElaeT BHIOOp MpOBEACHHUs J1a0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupoje. Hayunbie MeToAbl MO3HAHUS OKpyXxarouiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBICHUN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpHH. | paHUIIBI TPUMEHUMOCTH (HU3HUUECKUX 3aKOHOB. [[pHHITMI COOTBETCTBHS.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmwKeHHe. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBrkeHHsA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CUCTEMbI KoopAuHaT. CloKeHHE MEepeMEIICHUN 1
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuueiiHoe naBmxeHue. J[[BUkeHHe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOZYJI0 CKOpPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKopocTh. llepwon u
yacToTa oOpaienus. LleHTpocTpeMuTenbsHOe YCKOPEHHE.

TexHudyeckne yCTpOMCTBA M MPAKTHUECKOE TMPUMEHEHHWE: CHUIOMETp, JIBHKCHHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[IpeoOpa3zoBanue IBHKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpOIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3yuenne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXJIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKa B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anuiies. [lepBoiit 3akoH HetoToHa. MHEpIManbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akoH HerooToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH Hbr0TOHA [17151 MaTrepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna Tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgounuent tpenns. Cuia cONpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE NPUMEHEHUE: MOJIIMIIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMaInu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaJICHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcenoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3yuenue aBrxeHUs OpycKa 110 HaKJIOHHOM MJI0CKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepraibHOM TOUKH (Tena), CHCTEMbl MaTepUaIbHBIX ToueK. MIMIybC cuitbl 1
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
JHEPIUH.

[TorenuunanbHas 3ueprus. [loTeHnnanbHas sHeprus ynpyro AeGopMUpPOBAHHON MPYKUHBI.
[ToreHunanbHas 3HEepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnuanbHble U HEMOTEHLMANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIHMAIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUYECKOM dJHEPIUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCcTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOINEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C M3MEHEHHEM MEXAaHWYECKOM SHEpPruu Tejla Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipaasi pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKyn. KoiaudecTBo BelecTsa.
[TocrosinHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpPAaBHEHHME MOJIEKYIISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro rasa. AOCOJIIOTHas TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenpaeneeBa—Knaneitpona. 3akon Jlanbrona. M3ompoueccel B uacallbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemiecTBa, (oTorpaduu MOJIEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Mopens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIas IPUPOLY ABICHUS ra3a Ha CTEHKU COCY/a.

OnBITHI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3JlyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3pEeKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonnHamuueckass cucteMa. BHYTpeHHsIST 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoOb! e€ n3meHenus. KonnyectBo TerioTsl U padota. BHyTpeHHsIsI sHeprus 0JHOATOMHOTO
UJEaIbHOTO ra3a. Busl Teronepeayu: TEIUIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MePBOro 3aKOHA TEPMOAMHAMUKY K H3omporeccaM. I padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh mpoieccoB B MpUpoe.

TennoBeie MamuHbL. [[pUHIUTIBL [EeHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeruioBbIX MamunHax. Koagdumuent noneznoro aeiictsus teruioBoil Mamuubl. Hukn KapHo u
ero Kod(hPuIUeHT moJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHudyeckue yCTpOMCTBA M IIPAKTUYECKOE IMIPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEW HSHEPIUM Tejla MpPHU COBEPUICHUH paOOTHI: BBUIET MPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue >(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoil TypOHMHBI, IBUTATENsi BHYTPEHHETO CTOPAHUs, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanue u koHAeHcanus. Hcmapenue u  kuneHue. AOCOIIOTHAsT U
OTHOCHUTEJIbHAs BIaKHOCTh BO3/yXa. HachblmeHHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpPATyphl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrannmueckue u amopdubie Tena. AHU30TPOINS CBOWCTB KPUCTAJLIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHune u Kpuctainusauus. Y jeilbHas
TeruioTa miasneHus. Cyonumanus.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHuueckue ycTpoHCTBa W IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOpDUMETpP, TEXHOJOTMU  IIOJIyY€HUS COBPEMEHHBIX MAaTepHajoB, B TOM  4YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenve npyu moHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ted. OJNEeKTpUyecKud 3apsan. JlBa Bua AJIEKTPUYECKUX 3apsiOB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

BzaumoneiictBue 3apspoB.  3akoH  Kymona. TodeuHelid  anekTpUyecKHH  3apsia.
Onektpruueckoe mnone. Hampsox€HHocTs 2nexkTtpudeckoro mnois. I[lpuHnun cynepno3unuun
ANEKTPUYECKUX MOJeH. JINHNM HaNpsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JIUDIIEKTpUYeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsAyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIH
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUSA MEX]y HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 ydacTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COINPOTHUBIIEHNE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHAas IPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CsoiicTBa p—Nn-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DJEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHUYECKAs
JUccoanus. DIEKTPOIIN3.

OnexkTpruueckuil Tok B razax. CaMOCTOSITENbHBIM U HECAMOCTOATENbHBINA pa3psaa. MomHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA IHOJ, TEPMUCTOPHl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh COTPOTUBIIEHUS IWIMHIPUYECKUX TPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Tpsimoe M3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IpOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3y4eHne CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3MmepeHne  AJIEKTPOABMIKYIEH CHJIbl MCTOYHMKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 Kkiacce OCyHIeCTBISIETCA C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MAaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHME CHUCTEMbl YypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupoje, 1uddysus, ocMocC, TEII000MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKHUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJl, JKUAKOCTEH M Ta30B, 3JIEKTpUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eoepaghus: BTaxXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIlyJbca B TEXHHKE (pakeTa,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIFHHUK, KOHAUITUOHEDP, TEXHOJIOTHU TIOITYYEHUSI COBPEMEHHBIX MaTepPHajioB, B TOM YHCJIE
HaHOMATEepHaJOoB, W  HAHOTEXHOJIOTWH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, 3JIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAyKUMH. [IprHIMI Cyliepno3uiMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
nHayknuu. KapTuHa aMHUi MarHUTHOM MHTYKLIUU TOJISl TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oje MPOBOJHUKA C TOKOM. KapThHa JWHMM MHIYKIIMM MarHUTHOTO TOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHKA M 3aMKHYTOTO KOJBIEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBneHue HNEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAS CUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMKYIIas CWia WHAYKIMM B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM II0JIE.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUMHIYKIIUH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.



DHeprusi MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHbBIX YaCTHUIl, MHIYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKIMY MAarHUTHOTO MOJIA.

B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMAarHUTHOM UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHON MHAYKIUU.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KONEOAHUS

KonebarenbHass cucrema. CBoOojgHble MexaHMuyeckue KojeOaHus. ['apmoHuueckue
konebanus. Ilepwon, dacrora, ammnutyna u  (asa konebanuil. IlpyXMHHBI MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKUX KojeObaHuid. [IpeBpaiienue sHepruu
IIPU TAPMOHUYECKHUX KOJIEOaHUX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KoJeOaTeIbHOM KOHType. AHANOTHUS MEXIy MEXaHHYECKUMHU H  JIIEKTPOMArHUTHBIMU
kosiebanusaMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HJEaJbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHUYeCKue KojaeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMUS.

[lepemennblit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U IeUCTBYIOLIEe 3HAU€HUE CUIIbI TOKA U HANPSKEHUSI.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
OKOJIOTUYECKHE PUCKM TpU TPOU3BOJACTBE AIEKTpodHepruu. KymnbpTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B NTOBCEIHEBHOM JKHU3HHU.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHME: DSJIEKTPUYECKHH 3BOHOK,
Te€HEepaTop NEPEMEHHOTO TOKA, IMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMerpoB KojeOaTeTbHONU CUCTEMBI (IPYKUHHBIM HIIM MaTeMaTHUeCKUi
MasITHHK).

Hab6nronenue 3aryxarmomnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HabGmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuusorpaMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
DIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH TIEPHUOJIa MAJIbIX KOJeOaHH rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B LENMM M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMaACHUMHbBLE B0JIHbL

Mexanudeckue BOJIHBI, yclIoBUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHus
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. Y CJIOBHS M3JyYEHUs DJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBAa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHUTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMITBI paInOCBA3H U TeleBUIeHU. Pannonokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHU4YecKkne YCTpPOWCTBAa U NMPAKTUUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPa3BYKOBas JIMAaTHOCTHKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIECBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJH.

Konebmromieecst Te10 Kak KICTOYHUK 3BYKA.

HabGmonenue oTpaykeHus 1 MPeIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmtonenue natephepeHny u AuPpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGnronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOH M YacTOTOM
KOJIEOQHMIH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPa)XXEHHUE, MPEJIOMIICHUE,
noJsipu3anus, nudpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsmonuHeitHOe pactipocTpaHEeHHE CBETa B OJHOPOJTHON Cpeie.
JIyud cBera. ToOUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMJICHHUS CBeTa. AOCOJIOTHBIM TOKa3aTesh
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBaromme JUH3bL. ToHkKas mauH3a. DOKycHOE paccTosHUE U
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenue n3odpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas onrtuka. HuTtepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HAOJIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT ABYX CHH(]A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH MaJIECHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOWCTBAa M IPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToanmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHUE, OTpakKeHHWE U MperoMieHue cBeTa. OnTudeckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/Ia.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIBHONH TEOPUHM OTHOCUTEIBLHOCTH
['panubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. [locTymarsl crienuanibHON TEOpUH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOJIYJISI CKOPOCTHM CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKPAILICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEINSATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBsi3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa 1 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA.



TexHu4YecKrne yCTPOWCTBA M MPAKTHUECKOE MpPUMEHEHHe: (POTOdIeMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mogens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB MpU IEpexojie aToMa ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZOpPOJA.

Bonnoseie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaan3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CleKTPOB U3ITyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HabGmronenue muHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa paaAuoakKTUBHOIO U3IIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens sapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe umciio siapa. M30Tomnsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmajn. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

SAnepusiii peaktop. TepmosiaepHbiii cunrte3. [IpoOiemMbl U THEPCHEKTUBBI  SAEPHOMN
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.

dyHIaMeHTalbHbIe B3auMoIeiCcTBUS. EquHCTBO (hr3nueckoi KapTHHBI MUpA.

TexHUYECKHE YCTpPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M aCTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Counnie. ConHeuHas akTUBHOCTh. Mcrounuk sHeprun CosHIA W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamma «CHEKTPAJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJENI0BAaTEIbBHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBbIE IIPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [Tyts — Hamia I"'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. UEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmpenue Bceenennoit. 3akon Xa066ma. PaszOeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPY EHHBIM TJ1a30M C MCMOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJICNIEHNUS TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noiymapus u sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, manet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
TUYECKON cdepax JesATEJIbHOCTH 4YEJIOBEKa, poJib W MeCTO (U3UKM U acCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (UIUYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001IEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kilacce ocymiecTBIseTc C Y4ETOM
COJIEp’KATENbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3uUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelmieHUEe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYEeCKUEe (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU TI0JI00US TPEYTOIBHUKOB, ONPEIEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snexTpudeckue SBICHUS B KUBOM MHpHpoje, KojedaTelabHble BUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHWE aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.

l'eocpaghus: marHUTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyH, (poTochEMKa 3eMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP MEPEMEHHOIO TOKA, dJIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npeamera «dusmka» Ha ypoBHE CpeqHero oOIiero oopa3oBaHUS
(6a30BBII  ypOBEHB) JIOJDKHO  OOECIEYHUTh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysIbTaThl OCBOCHMs yueOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOLIUXCS PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTpEHHEH
NO3MIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OpHEHTAIWid, IMO3UTHBHBIX BHYTPEHHHX
yOeXJeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IPOLIECCE PeaTu3allii OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUENIOBEUYECKAX T'YMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATENIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHUE B3aUMOJICHCTBOBaTh C COLMAJIBHBIMM HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSAMHU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH W BOJIOHTEPCKOH JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUSM POCCHUHCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHTYAlMIO M MPUHUMATh OCO3HAHHBIE PEUICHHUs, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCIIE B JIEITEITLHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHHUIO M CaMOOOpa30BaHMIO B 00JacTu (hU3MKM Ha
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME IJIO0AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



IJIAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOTO PA3BUTHS YEII0BEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe AelCTBUS
Ba3oBrble JlorHueckne JeicTBUA:

CaMOCTOSITENILHO (DOPMYJITMPOBAaTh M aKTYyalM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENICTIATH 1SN JACSITSIbHOCTH, 33/1aBaTh IMapaMeTPhbl U KPUTEPUHU UX JTIOCTHKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarTeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHaIM3a UMEIOIIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHUPOBATh U BBIIOJHATH PadOTy B YCIOBUAX pPEAIbHOT0, BUPTYAIHHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble uccienoBaTeabCKHE JeiiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSITHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BIIAJICTh BHUJAMH JCSATEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro WHTEPIpPETallUH,
npeoOpa3oBaHNI0 M TPUMEHEHUI0 B PA3MYHBIX YUEOHBIX CHUTYallMsiX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUTIOTE3y €€ peIIeHUs, HaXOAUTh apPTyYMEHTHI IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATh TIONyYEHHBIE B XOJ€ peUIeHHS 3adaud pe3yiabTaThl, KPUTHUECKU
OIICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYyIHUPOBATH COOCTBEHHBIC 3a7aud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPU U3yYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUS 10 (PHU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUTATh HOBBIE HJICH, TPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIUK (PU3NUECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAIM3, CUCTEMATHU3alMI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM MIPEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3alMOHHBIX 3a/1a4 C COOJIOEHUEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKU O€30M1aCHOCTH, TMTHEHBI, PECYpCOCOepEeKeHMs], IPABOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAaHUS B pPa3WYHBIX (opmarax ¢ ydérom
Ha3HAueHUs MWHPOPMALMU U LEJIEBOM ayAWTOpUH, BBIOMpAs ONTUMAIBHYIO (GOpMY
IIPEJICTaBICHNS U BU3YyaIU3al1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HUCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX NEHCTBHI C yuyéTOM OOIIMX HMHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBaTH M KOOPIMHUPOBATH
JEHUCTBHSL 1O €€ OCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENENATh POJIH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIIAATh TO3UTHUBHOE CTPAaTETMYECKOE IIOBEIEHUE B pA3IUYHBIX CHUTyalusXx,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/1auH;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMpaKkTU4Yeckol paboThl € Y4ETOM HUMEIOUIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMKH1 yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelLIcHuE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIMH B 00JacTH (PUBHKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINH YPOBEHbD.

CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLIEHUBATH

COOTBETCTBUE PE3YNbTATOB LEISAM;



BJIa/IETh HaBBIKAMH MMO3HABATENBbHON peIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JCHCTBHIA
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAJIU3€E PE3YIbTAaTOB JAESITEIbHOCTH;

NPUHUMATD ceOsl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npotiecce 1O0CTHXEHUS TUYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MIPOTPAMMBI O pU3MKe AJis
YPOBHSI CpeAHET0 OOIIero oO0pa3oBaHUs y OOyYAIOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEANoaralouuii copMHUPOBAHHOCTS:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIUpOBaHUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEII MOTHMBAlLIMM, BKJIIOYAIOIIEH CTpPEMIICHHE K JOCTHUKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYrHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K konny oOyuenust B 10 Ki1acce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IPAKTUYECKON
JNeATeILHOCTH JIFOIEH;

YUUTBIBATh TPAHULBI NPUMEHEHHUS H3YYEHHbIX (PU3MUECKUX MOJEeel: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, WACANbHBIM Tra3, MoJenu
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] MpU pelIeHUU
buznyeckux 3aaay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE TaJeHue Tell,
JIBIDKCHUE TI0O OKPY)KHOCTH, WHEpIHs, B3auMojelicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE JXKUJIKOCTeW M TBEPIBIX TeNl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIU3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JABJICHMS raza IMpH €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI raza B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;

OIKCBHIBATh MEXAaHUYECKOE JBUKECHUE, MCIONIB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIYJbC Tella, KHHEeTHYecKas
SHEprusi, NOTEHLHMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (PU3MUYECKUN CMBICH HCIOJNB3YEMbIX BEJIHYMH, HX



0003Ha4YeHHsI U €IMHUIIbI, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHUHY
C IPyTUMU BEIIMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJb3Ys
¢dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHEprus
XA0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod(h(HUIMEHT MOJIe3HOrO JIEHCTBUS TEIJIOBOTO
JBUTATEIIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHUS M EAUHHIIBI, HAXOIUTh (POPMYJbI, CBS3bIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OMHCHIBATh M3yYCHHBIC SJICKTPHUUYECKHE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(TIportecchl), UCTONB3Ys (PU3NYECKUE BEITUYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, Pa3sHOCTh MOTEHUMANOB; MpPU OINUCAHUU [PABUIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICT HCIOJNb3yeMbIX BEIUYHH, WX OOO3HAUYEHUS U EIUHHIIbI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMYNHY C JPYTHMH BETUIHHAMU;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCH M SBIICHUS, UCTONB3Ysl (PU3NYCCKUE 3aKOHBI H
NPUHLMIBL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUI
PaBHOMPABUS WHEPIHATBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS
BCIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BbIPAYKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIWH, TPHOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONb30BAHUS B OBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SBICHUH M MPOILIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpu OSTOM  (HOpPMYIHpOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpEeHHs] (PU3MYECKHX BEIWYMH, TPH ITOM
BEIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHWS ¥ HCIOJB30BaTh W3BECTHBIE METOIBI OIICHKHU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (QHU3NYECKUMH BEIMYMHAMU C HWCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DHUKCHpPOBATh pPE3yIbTaThl
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECCKUX BEJIWYMH B BUJIC TAOIHUI] U TpadUKOB, JEJIaTh BBIBOJIBI
10 pe3yJbTaTaM HUCCIIEOBAHUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TpyAa MPH TMPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATEILCKOH M MPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, HCIIONIB3Ys
duznyecKkre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (U3UUYECKYIO
MOJIeJIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIuWMbIe s e€ pelieHus,
MIPOBOJIMTH PAcUEThI U OIICHUBATH PEATbHOCTH ITOJTYYCHHOTO 3HAYCHUS (PU3UYECKON BEITHUNHBI,

peliaTh KayeCTBCHHBIC 3aJaud: BBICTPAWUBAThH JIOTHUSCKH HEMPOTHBOPEYHBYIO IEMOYKY
paccyXIeHUl ¢ OTOpoi Ha U3yUSHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBICHHUS;

UCTIONIB30BAaTh TPU  PEIICHUH YYEeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAIUMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETAUU U MpeICTaBiICHUs] y4eOHOU u



HAyYHO-TIOMYJISIPHOM HMHQOpPMAIMK, MOJYYEHHON M3 pa3MYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJTM3UPOBATh MOJTy4aeMylo HH(POPMALHUIO;

NPUBOAUTH MPUMEPHI BKJIAaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHUYECKOTO IOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B TpyIIE C BHIIOJHEHUEM Pa3IMYHbIX COIUANBHBIX POJIeH, IUIAHUPOBATh paboTy
IpYOIbl, palMOHaIbHO pacHpeneNsiTh OOS3aHHOCTH U  IUJIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYaLMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny oOyuenus B 11 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIeMOHCTPHPOBATh HA TMpUMeEpax poiib U MecTO (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESTENIbHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENeil: TOYeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PeIIeHNH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBIEHUS (MPoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN U KBAaHTOBOHM (DU3HMKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM U JBIKYIIUICS 3apdn,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS ¥ BOJIHBI, IPSIMOJIMHEHHOE pacpoOCTpaHEHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuuecknii 3¢pdext (pororddexr), cBeToBOE NaBlieHNE, BOSBHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, JJIEKTPHUUECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIICHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIAsl CUIA,
paboTa TOKa, MHIYKIMS MarHUTHOrO Mouisd, cwia Amnepa, cuia JlopeHna, WHAYKTUBHOCTb
KaTyUIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOIO TOJeH, MepHoA W 4yacToTa KosebaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (OKyCHOE pacCTOsHHE M ONTHUYEeCKas Cuja JIMH3bI, MPU OMUCAHUM MPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs M EAMHHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYUHAMU;

ONKCHIBaTh M3yYEHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPTus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJep, HpPU OMUCAHUHU
NPaBUWIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIONB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYIO BEIUYMHY C APYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENIbHOIO U  MAPAIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJICKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH



IPSAMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHbBI IPEJIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (QoTodddeKrTa, 3aKOH COXPAHEHHsS] SHEPTHH, 3aKOH
COXpaHEHHMsI HMIYJIbCa, 3aKOH COXPAHEHHUS DJICKTPUYECKOTO 3apsiia, 3aKOH COXPaHCHHS
MaccoBOI0 4MCia, MOCTynarel bopa, 3akOH paguoaKkTUBHOIO pacnajaa, MpU 3TOM pPas3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMaTH4eCKOE BbIPR)KEHUE U YCIIOBHs (TPaHULBL,
00jacTh) IPUMEHUMOCTH;

OTIpeNeNATh HAIpaBJICHUE BEKTOpPA MHIYKIIMHA MArHUTHOTO IOJISi MPOBOJHHKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTB U OIMCHIBATh N300pakeHHE, CO3/1aBaeMOE MIIOCKUM 3€pKajloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHUIO (DPU3MUYECKUX SBICHUH U TIPOLIECCOB C
UCTOJNIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mpu 3ToM  (HOpMyIHpOBAThH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTb YCTAaHOBKY M3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;

OCYILIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UYECKUX BEJIWYHH, INPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO WM3MEPEHHsT M HCIOJIb30BaTh W3BECTHHIE METObI OLIEHKU
HOTPEIIHOCTEN U3MEPEHMIA;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMbIX U3MEPEHUN:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJYUYEHHON 3aBHCUMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEI0BaHMS;

coOuoiaTh IpaBuia 0O€30MacHOro TpyJda NpU NPOBEACHUM HCCIENOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-HCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJI30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTopHOTo 000pyI0BAHHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 33a4M BbIOUpPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATbHOCTH MOJyYSHHOTO 3HAUSHHsI (PU3MUECKON BEIIMYHHEI,

pelaTh KayecTBEHHBIE 33/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHUI ¢ Oopoii Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHUS;

UCTIONIB30BaTh TPH PEHICHHH YYeOHBIX 3aJad COBpPEMEHHBbIE HH(OpMAIOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIpHOH HMH(OpMaIuM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALUIO;

OOBSICHATH TIPUHITUIIBI JICHCTBHSI MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IniaTh
YCIIOBHS WX O€30ITaCHOTO MCIIOJIb30BaHMSI B TIOBCETHEBHOM JKU3HU;

IPUBOJUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONIB30BaTh TEOPETHUECKUE 3HAHWSA TO (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3I0POBbsI U COOIIOICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATBHBIX POJICH, IUIAaHUPOBATh paboTy
TPYIIBI, PAalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIIEHOCTH B
HECTaHJAPTHBIX CUTYaIlHsX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO W3 YYAaCTHHUKOB TPYIIBI B
peleHre paccMaTpuBaeMoil MpoOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m Konrpouabusie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ) 2
W3HUKa U METO]Ibl HAYYHOTO TIO3HAHUS 0 0 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuiemariica > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica 0 0 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHuKe 6 1 1 Bubmiorexa LIOK
: KOHBI COXpaHEHUS B MEXaHUK
P https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 0 0 bubnuorexa [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1 1
3 Octonel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 0 0 bubmuoreka [IOK
' Ma3oBbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24



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

Paznen 4. JIEKTPOANHAMUKA

41 ek « 10 bu6mmoreka [IOK
| HEKTpOCTATHIA https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne ni/m Kourpoubnble IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
MaruutHoe noJsie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 0 1 bubnnorexa [HOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
99 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 0 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 1 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI cIEIIUATBHON TEOPUHU 4 0 0 bubnmnoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 7 1
DTIEMEHTHT KEAHTOBOH OMTHKH 6 0 https://m.edsoo.ru/7f41c97c
bu6 OK
4.2 Crtpoenue aToma 4 0 0 nowotexa L1

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

4.3 AToMHOE SApO

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 Bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Wroro no pazueny 7
Paznen 6 OBOBHIAIOHIEE TIOBTOPEHUE
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoJunyecTBO 4acoB Jlara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJILHLIe HpaKTI/I‘lCCKI/Ie oﬁpasosaTeJIbele
n/n Bceero U3YYEeHUS
padoTbI padoThbI pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunsie MeT(})];[(I)I HO?I:)HapHI/iI 1 0 0 bubmorexa [JOK
https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEeTr0 MUpPa
Ponb u mecTo pusuku B
($hOopMHPOBaHUH COBPEMEHHOM bubnmnoreka [JOK

2 . 1 0 0
HAyYHOW KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnueckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 0 bubmuorexa [JOK
newkenus. [lepemernienue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIIMHEHOE 1 bubnuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
IBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc
KpuBonuneitHoe 1BUXEHUE.

7 I[I;I/I)KCHI/IC MaTepHHaHBHOﬁ TOYKH 10 1 bubamorexa IOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH

8 [IpyuHIIMTT OTHOCUTEIBLHOCTH 1 bu6mmoreka [IOK

[anunes. MaeprinanbHble CHCTEMBI https://m.edsoo.ru/ffOc3be8



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

orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun

9 cynepro3uiuu cui. Bropoii 3akon BuGmnorexa LIOK
. https://m.edsoo.ru/ff0c3be8
Hprorona asis MarepuanbHOM TOUKU

10 Tpetuii 3akon HeroToHa niis bu6mmoreka [IOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOTO Tsrorenus. Cuia

11 TSDKECTH. HelfBa;I KOCMHYECKast bubmmoreia LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita COITPOTUBIIEHUS TIPU bubnuoreka [IOK
JIBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edso0.ru/ff0c3f76
rase
[locTynarenbHOE U BpaliaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoreka [JOK
Tesna. MoMmeHT cuiibl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPOTO TeIa
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTepUATBHBIX TOUCK. bubnmoreka [JOK
Nmnynbe cunbl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIynabca. PeakTHBHOE MBUKEHHE
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckas sHeprus bubnuorexa [IOK
MarepualibHON Touku. Teopema 00 https://m.edsoo0.ru/ff0c4502
M3MEHEHUU KUHETHUYECKOW SHEPTUu

17 [ToTeHnanpHas YHEPTHUS. bu6mmoreka [IOK



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

[ToTenuuanpHas 3HEPTUs YIPYTO
nehOpMUPOBAHHON MPYKUHBI.
[ToTeHumanpHas sHEPrUs Tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

19

20

ITorennmanpHbIC 1
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboOThl HEMOTCHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOW SHEPTruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKOMN
SHEPTUU Tella Ha puMepe
PaCTSDKEHUS PE3UHOBOTO KIyTa»

KonTponbHas pabora no teme

«Kunemaruka. /lnuHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4h74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE ABUKEHUE.

Huddyszus

bu6mmorexa [IOK
https://m.edsoo.ru/ffO0c4dc?

22

XapaxkTtep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus ra3os,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyin. KonnuectBo
BemlecTBa. [locrosuHas ABoraapo

24

Tennosoe paBHOBECHE.



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

Temneparypa u €€ usmepeHue.
[IIxana remnepatyp Llenbcus

Wneansueiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPrUuun bubmuorexa [JOK
JIBY)KCHUST MOJICKYII. Y paBHCHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnast pabota

28 «HMccnenoBanue 3aBUCHMOCTH
MEXy TapaMeTpaMH COCTOSTHUS
pa3pexKEeHHOro ra3a

29 H3onponeccel B uaACaAIbHOM rase u bubnnoreka [JOK
uXx rpaduueckoe npencTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpenHnss sueprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 criocoObI e€ n3meHnenust. KomuectBo bubnuotexa [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPrust OTHOATOMHOTO HEATFHOTO
rasa

31 Buasl Tennonepenaun bubmorexa HOK

https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIIOEMKOCTH BEIIECTBA.

39 KonunuecTBo Tennotel npu bubnuoreka [IOK
Terionepenaye. AaunadaTHbIi https://m.edsoo.ru/ff0c5c36
nporecc

33 [TepBblit 3aK0H TEPMOAMHAMUKH U bubnmoreka [JOK



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

€T0 MPUMCHCHHUC K U30IIponecccamMm

https://m.edsoo.ru/ffOc5efc

HeoOpatumocTs npoiieccoB B

34 npupoje. Bropoit 3akon BuGmnorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU
35 [Tpuniun nevicteus u KI1/ bu6mmoreka [IOK
TEIIOBOM MAIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOTHYECKHUE TTPOOIEMBI
TEIUIOIHEPTETHKU
O06o0maromui ypok
38 «MOJ‘II:KyJ'II;pHa}}I]p ¢uznka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KonTponbHas pabora mo teme
39 «MOJ‘IpeI(yJ'I}IpHE}I ¢uznka. OCHOBBI bubamorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKIY
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnnoreka [JOK
Hcnapenue u KuneHune https://m.edsoo.ru/ff0c63b6
AOcoNroTHAs 1 OTHOCHTEIIbHAS
41 BIIQXKHOCTH BO3Ayxa. HackllieHHbIH bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
aMmopdHbIe Teaa. AHU30TPOITHS
42 CBofIID((:l’)rB KpUCTAJLJIOB. }KTIfL[KHe bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
KpucTtayibl. CoBpeMEHHBIE
MaTepUaTbl
[MnaBneHue U KpUCTAIUTH3AITHSL. BuGmiorexa LIOK
43 VY enpHas TEII0Ta IJIaBICHUS.

Cyb6numarus

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

bubmuorexa [JOK

44 v 0
PABHEHHE TCEHIOBOTo batarca https://m.edsoo.ru/ff0c6820
C) .0 i
N
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsi0B
IT
6 nomymposowinn ducon Brmorer LLOK
YHPOBOA ) https://m.edsoo.ru/ffOc6bcc
COXpaHEHUS dIEKTPUUYECKOTO 3apsia
B i .3
8 Kynows. Tosewmsti vexrpiccrii Brmorer LLOK
Y ) P https://m.edsoo.ru/ffOc6ce4
3apsn
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosis. [IpuHIMn cynepno3suuuu bubnuoreka [IOK
ANIEKTPUYECKUX Nosel. JInnuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
" P260T211_[ :,)HJGI 3ne:;pgzazpéqecxoro BuGmorexa LIOK
T10JI4. TCHIIUAJI. HOCTb
" https://m.edsoo.ru/ffOc6f00
MOTEHI[MAJIOB
0 sonpoorammecson nore. Bromiorex LLOK
p ) https://m.edsoo.ru/ff0c7018
,ZII/IBJ'IeKTpI/IIIeCKaZ MIPOHUITACMOCTDb
bubmuorexa [JOK
51 & .K
uextpoduiocts. Komzencarop https://m.edsoo.ru/ff0c7126
- SJICKTpoéMKOCT:I; IIJIOCKOTO Bu6morexa LIOK
KOHJIEHCAaTOpa. DHEprus
OHIHCATOp *P https://m.edsoo.ru/ff0c72c0
3apsKEHHOr0 KOHJIEHCAaTopa
53 JlaGopaTtopHas pabora "M3mepenue

3JIEKTPOEMKOCTH KOHAEHcaTopa"



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

57

[IpuHUMI NEWCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOTO
arnapara, CTpyMHOro mpuHTepa.
DJIEKTpOCTAaTUUYECKas 3alUTa.
3a3eMiieHHe IEKTPOIPUOOPOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akoH Oma it
y4acTKa [enu

[locnenoBarenbHOE, NapauIeabHOE,
CMEIIaHHOE COSANHECHHE
npoBoAHUKOB. JlabopaTopHas
pabota «/3ydyeHue cMelanHoro
COEIMHEHUS PE3UCTOPOB»

Pabora 1 MomtHOCTH

3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHET0 COMPOTUBIICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEP/ABIX METAJJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DJIEKTPUYECKUHN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB



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

[ToynpoBOIHUKH, UX COOCTBEHHAS

61 Y MIPUMECHas MPOBOJIUMOCTb. 1 bubmuorexa [JOK
CBoiicTBa p—N-mepexoja. https://m.edsoo.ru/ff0c84ae
[TorynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUM TOK B PaCTBOPAx U

62 paciiaBax 3JIEKTPOJIUTOB. 1 bubnmoreka [JOK
DIEKTPOIUTHYECKAS TUCCOLIAAITHA. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DIIEKTPUUECKHI TOK B Ta3ax.

CamocTosiTenbHbIN 1 bubnuorexa [JOK

63 . 1
HECaMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpuuecKue Mpudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06mmaromuit ypok 1 bubnnorexa [JOK
«DNEKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme
«Qnektpocraruka. [1ocTosHHBIM bubnuoreka [IOK

66 . 1
aNeKTpuuYeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 Hroroas koHTpoabHas paboTa 3a 1 bubnuoreka [IOK
kypc 10 kiacca https://m.edsoo.ru/ff0c8c56

68 O6o06maromuii ypok mo remMam 10 1 bu6mmorexa [IOK
KJacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bceero H3yYeHUs
padoThbI padoTbI pecypchl
[TocTossHHBIE MATHUTHI U UX

1 B3auMoO/ieiicTBHE. MarHuTHOE ToJIe. 1 0 0 bubnuorexa [JOK
BekxTop MarHUTHOM MHYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKUIHUH
MarsuTHOE 1oJjie IPOBOJHUKA C

5 TokoM. OnbIT Dpcrena. 1 0 0 bu6mmoreka [IOK
B3aumopeiicTBre POBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTopHnas pabora «M3yueHue

3 MaFHII/:THOI;O noiﬂ KaTYH_IKI/Iy: 1 0 1 bubmorexa IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 0 1 bubnuoreka [IOK
«MccaenoBanue qeHCTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)»

JleficTBEe MarHUTHOT'O MOJIS Ha

5 JIBUKYITYIOCS 3apsSKEHHYIO 1 0 0 bubmuorexa [JOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna
DNEeKTPOMarHUTHAS WHIYKIIHS.

6 [ToTok BeKTOpa MarHUTHON 1 0 0

nHaykuuu. O/1C nHaykuuu. 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

3JEKTPOMArHUTHON UHIYKIIUU
®dapages

Jlaboparopnas pabota
«HccnenoBanue sIBICHUS
BHGKTpOMaFHHTHOﬁ HHIAYKIOHUW

NunykTuBHOCTD. SIBIICHUE
camonHykuuu. J1C
CaMOUHYKIMHU. DHEPIUsl
MarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpoicTBa U UX
IIPUMEHEHHE: TIOCTOSIHHbIE MarHUTHI,
AJIEKTPOMAarHuThl,
ANEKTPOABUTaTENb, YCKOPUTENIN
3JIEMEHTapHBIX YaCTHII,
WHIYKIIUOHHAS T1eYb

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

12

Oo6o06maromuit ypok «MarautHoe
nosie. DJIeKTPOMarHuTHas
WHTYKIHS

KonrtponsHas pabora no teme
«MarHuTtHoOe 1ose.
DNeKTpOMarHuTHAs HHIYKITUS

CB0OOIHBIE MEXaHUUECKUE
kosebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHH.
[IpeBpatienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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

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

13

Jlaboparopnas pabota
«HccrnenoBanue 3aBUCUMOCTH



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

Meproja MaJbIX KoJieOaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U MaccChl
rpy3a»

14

KonebarenbHblil KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
KoJ1e0aHus B UACAIbHOM
KOJIeOaTeTbHOM KOHTYpE. AHAIOTHUS
MEKIYy MEXaHUYECKHUMU H
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akon
COXpPAaHCHUS SHCPIUr B UACAIIBHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[Ipencrasnenue o 3aTyxaromux
KoseOaHusx. BolHyKIeHHbIE
MeXaHHuYecKre KoneOaHusl.
Pesonanc. BeinyxaeHHbIE
3JIEKTPOMAarHUTHbBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0chb86

17

[lepemennsblit Tok. CUHYCOUJAJIbHBIN
MepEMEHHbIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHNUE CHIIBI TOKA
U HaIpsKEHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpauchopmarop. [Ipoussoacrso,
nepeava u norpedieHue
JIEKTPUYECKON SJHEPTUN

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE HIEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, JIMTHUM 3JIeKTpornepeaady

bu6mmoreka [IOK
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

DKOJIOrM4eCKUe PUCKU TIpU
IIPOM3BOCTBE INEKTPOIHEPTUH.

20 KynbsTypa ncnonszoBanust
AJIEKTPOIHEPTUHU B MIOBCEIHEBHOM
KU3HH
MexaHnuecKre BOJIHBI, YCIIOBUS
acripoctpanenus. [lepuo.
21 1éKoppocn,ppacnpOCTpaierm u bubmmorexa LIOK
https://m.edsoo.ru/ffOcca54
miHa BONtHBL. [Torepeunslie u
MIPOJIOJIbHBIC BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX
23 CBoﬁchBa u ckopoctsb. Illkaa bubnuorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacTs
cBs3u. Pagnostokamus
o5 KonrtponbHas padora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssmonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuorexa [JOK
Toueunslit ucrouHuK cBera. Jlyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeta. 3aKOHbI
27 OT;)a)KeHI/IS[ cera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHMI B TUIOCKOM 3epKalie
28 [Ipenomnenue ceera. [ToaHoE bubnuorexa [JOK



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

BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHET0 OTPaKEHUS

https://m.edsoo.ru/ffOcd7f6

29

30

31

Jlaboparopuas pabota «3mepenue
MIOKAa3aTelisl IPEJIOMIICHHS CTEKIIa

JIunzel. [loctpoenue n300pakeHuii B
nunH3e. Dopmyna TOHKOM JTUH3BI.
YBenu4ueHue JTuH3bI

JlaGoparopHnas pabota

«HccnenoBanue CBOWCTB
M300paXeHUI B TUH3AX»

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cd67a

bubmuorexa [JOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus csera. CI0XXHBINA COCTaB
6enoro csera. LIer. JlaboparopHas
pabota «HabmroneHue aucnepcun
CBETa»

33

WNnuTtepdepennus creta. dudpaxius
ceta. [luppaknuonHas pemerka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

34

35

IlonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanusa ceera

Onrtuyeckue mpuOOPH! U yCTPOHCTBA
U YCJIOBUS UX 0€30MacHOro
MIPUMEHEHHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cf02e

36

['panuibl TPUMEHUMOCTH
KJIACCUUECKOM MEXaHHUKHU.
[ToctynaTel cnenuaibHON TEOPUU
OTHOCHUTEIBHOCTH

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

37

OTHOCHTENBHOCTE
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa4?2



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

BPEMCHHU U COKpAIICHUC NJIMHBL

DHeprusi ¥ UMITYJIbC
pensTUBUCTCKOM yacTulibl. CBS3b

bubmuorexa [JOK

38
MacChl C SHEPTUCH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
K §] O )
39 Ocsonst cncusamof reopmn Bubmorexa LIOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIBLHOCTH
40 ®otonbl. opmyna [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMITYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
O
p | oz
’ T https://m.edsoo.ru/ffOcffc4
CroieToBa
3 Y%
o | Spem b S
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢porospdexra
18 | Tobemems Kemeoooe nekorase Bubmiorexa LIOK
seBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOE IPUMEHEHHUE:
44
(dhoTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUOT
45 Pemenue 3amay mo teMe «DI€MEHTEI bubmuoreka [JOK
KBAHTOBOW OIITUKI)) https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnBITE BuGnorexa LIOK
46 Pezepdopaa o paccesnuio o-

gacTull. [manerapHas Mojenp atoma

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

ITocTtynater bopa

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

48

N3nyuenue u noriomieHue poToHoB
IIPH [IEPEXOE aTOMA € OJTHOTO
YPOBHS 3HEPrUU Ha Apyrou. Buasl
CIIEKTPOB

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

49

50

51

52

53

BonnoBrble cBolicTBa yactuil. BoHbI
ne bporna. KopnyckynsipHo-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKACHHOC U3JTYUCHUC

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pesepdopaa mo
OIIpE/IEJICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITYyUCHUS

CgoiicTBa anb(a-, 6era-, ramma-
u3ny4yeHus. Bnusiaue
PaOaKTUBHOCTH Ha )KUBBIS
OpPTaHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnaz. ['aMma-nsinydeHue

DHeprusi CBSI3U HYKJIOHOB B sI/Ipe.

S nepHbie peakuuu. S nepHbii
peaktop. [IpobnemMsbl, mEpPCIEKTHBHI,
9KOJIOTUYECKUE aCIIEKTHI SIAEPHOMN
SHEPIreTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

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

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

54

DnemeHTapHbIe YacTUIIB. OTKPHITHE
MO3UTpoHA. MeTonbl HAOMIOACHUS U

bubmuoreka [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

pPErucTpalyy 3JIEMEHTAPHBIX
yactuil. Kpyrislii cton
«DyHIaMeHTaTbHBIC
B3auMogercTBruA. EnquHCcTBO
(hbU3UYECKOI KapTUHBI MUPaY

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3IbI, IJIAHETHI, KX
BuauMoe ABkeHne. CoaHeyHas
cucremMa

56

Connne. ConHeuHas aKTHBHOCTb.
NcTtounuk sHeprun ConHua u 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI TTIABHOU
HOCIIeI0BaTeNbHOCTH. BHYTpeHHEe
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABIICHHS O MPOUCXOKICHUN H
sBomtoruu CosHIA U 3BE3]

58

Muneunsiii [1yte — Hama 'anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNamaktuke. ['anmaktukn. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

59

60

Bcenennas. Pazberanne rajakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3nydeHue.
Meraranaktuka

Heperennsie npo0aembl
aCTPOHOMMHU

61

KonTponbHas paboTta «1neMeHTBHI
aCTPOHOMMUU U aCTPOPHUIUKI




O6o06matomuii ypok. Ponb pusuku u
ACTPOHOMHHU B IKOHOMHYECKOIHA,

62 TEXHOJIOTMYECKOH, COMATILHON U 1
3TUYECKOH cdepax AesaTeIbHOCTH
YelioBeKa
63 IToBrOopenue.MarautHoe 1
oJie. DJeKTPOMarHuTHasE HHAYKIIHS.
64 [ToBTOpenpue . MaruuTtHoe 1osie. 1
DNEeKTPOMAarHUTHAS. WHTYKIIHSI
65 HroroBas koHTposbHAs paboTa 3a 1
Kypc 11 knacca
66 [ToBTOpenue .Onrrka 1
67 [ToBTOpenue .OnrTuka. 1
o | Dol |
I N— https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» dusuka, 10 knace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. non penakiueit
[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienney
» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox penakiueit

[TapdentbeBoit H.A., Akinoneproe obmiectBo «M3aatenberBo «IIpocBenienmey

METOAUYECKUE MATEPUAJIbI IJ151 YUUTEJIA

Hunakrrueckue matepuansl @usuka 10 -11 xknace / A.E.Mapon, E.A . Mapon. — M.:

Uz natenscrBo «/podar, 2021

4. TemaTH4ecKre KOHTPOJIBHBIC U CAMOCTOSTEIbHBIC PaboThl 1o u3uke 10 -11xmace /

O.N.I'pomiuieBa. — M.: MznatenscTBO «IK3amen», 2020 T

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Anumanuu pusndeckux oonekTos. http://physics.nad.ru/

2. Xupas dusuka: odyuaroras nporpamma. http://www.int-edu.ru/soft/fiz.html
9. Vpoku dusuku ¢ ucnons3oBanrem Mutepuera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. dusuka: Koyuteknus oneiToB. http://experiment.edu.ru/

5. ®u3ukKa: 3NEKTPOHHAS KOJUIEKIUS OMBITOB.
http://www.school.edu.ru/projects/physicexp

6.Knaccuas ¢usuka.http://class-fizika.ru/
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