


HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEHUSI OCHOBHOU 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B OI'OC
COO, a Ttaxxe c yuétoMm ¢eaepanbHON pabouell mporpamMmbl BOCIUTAHUS U
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTEIbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3UKE HaAIpaBIeHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
HesTeNbHOCTHOrO  moaxoxaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiM PI'OC COO k MmIaHUpPyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
METaINpeAMETHBIM pe3yJIbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd MEXINPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAyYHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpPOBHE CpeHEro o01ero o0pa3oBaHusl, IIIAHUPYEMBIE PE3YJIbTAaThI
OCBOCHHSI Kypca (PU3MKH: JMYHOCTHBIE, METANpeIMETHbIE, MpPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEJAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nKay 1mno rojgaM o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX NPHUPOAbI, BBICTyHas B
KauyecTBe y4dyeOHOro MpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMM 00 okxpyxawmem wmupe. IlIkonbHbIA Kypc QUMK —
CUCTEMOOOpa3yoOUMi Il  €CTECTBEHHO-HAYYHBIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUM,
M3ydyaeMbIX XHUMHEH, Ouosiorued, pusnueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneiseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cdepe IHEPreTUKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpoBaHWE YMEHHMA NPUMEHSITh HAyYHbIA METOJ TMO3HAHUS [pHU
BBINIOJIHEHUH UMH Y4E€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca (usuku ajis ypoBHSI CpeAHEro oOIiero oOpa3oBaHUs
MOJIOKEH Psii HJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK IPUHLHUIBI €ro
OCTPOECHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (U3HMKH, BKIHOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIsgeTcs
(dbopMHpoBaHUe NMPEACTaBICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs mpearnosiaraeT UCHOJb30BaHUE
F'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU UM SKOJIOTMYECKUMHU ITPOOIIEMaMHU.



Hoesa npuxnaonou Hnanpasnrennocmu. Kypc ¢usukm mnpenamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHMX M TEXHOJIOTHUECKHUX
IIPUIIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEp’KaHus, TOCBSIIEHHBIX SKOJOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakkKe 00CYKICHUS
npoOiieM  palMoOHaIbHOIO  TMPHUPOAOIOJB30BAHUA U DKOJOTHYECKOH
0€30MMacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CPEIHEro OoOIIero
oOpa3oBaHUs SBJISIOTCS pU3NYECKrue TeopuH (POpMUPOBAHUE TPEICTABICHUN O
CTPYKTYype MOCTPOCHUS (PUZNUECKON TEOpUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEIACTABICHUAX O MPHUPOJAE, TPaHMUIIAX
NPUMEHUMOCTH TEOpWH, JJIsl OMUCAHHS €CTECTBEHHO-HAyYHBIX SIBICHUH U
MIPOIIECCOB).

CucTeMHO-ESTENbHOCTHBI TOMX0 B Kypce (HU3UKH peann3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomuxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HMCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB M JIa0OPAaTOPHBIX
paboT, KOTOphle B mporpamme Mo (u3uke OOBEIUHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX TMPaKTHYECKHX paboT. BeineneHne B yKa3aHHOM TE€pEYHE
71ab0paTOPHBIX padOT, MPOBOIUMBIX JAJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
y4acTHUKaMH 0Opa3oBaTEeNbHOTO IMpOIlecca HCXOIsi U3  OCOOCHHOCTEH
IJIAHUPOBAHMS U OCHalleHHus kaOuHera ¢usuku. IIpu sTomM obecneunBaeTcs
OBJIaJICHHE OOYYaAIOIMMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJIETOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbmioe BHUMaHME ynenseTcsl PENICHUI0 PacuETHBIX M Ka4eCTBEHHBIX
3anad. [Ipy 5ToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIIOTCS 3aJaHUs HAa OOBSICHEHHE TPOTEKaHWS (PU3NYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUTS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusmu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOecreueHui0 yueOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
bU3UKM Ha YpPOBHE CpEAHEro oOliero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIOBUSX MPEIMETHOT0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NPEeIMETOB €CTECTBEHHO-HAy4YHOro Hukia. B kabuHete Qu3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOE OOOPYAOBaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpamMMme Mo (HU3MKE yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHcTpaniuoHHoe obopynoBaHue (GOpPMUPYETCSI B COOTBETCTBHM C
NPUHLIAIIOM MHHUMAJIBHON JOCTaTOYHOCTH M 00eCleYrBaeT TOCTaHOBKY
MEPEUYNCIICHHBIX B MpOorpaMMe MO (HU3UKE KIFOYEBBIX JIEMOHCTPALUNA IS
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe oOOpynOBaHUE ISl YYEHHUYECKHUX MPAKTHUYECKUX pPadboT
dopMupyeTcs B BUJ€ TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



MCIOJIb30BaHUU aHAJIOTOBBIX M IU(QPOBBIX MPHUOOPOB, a TAaKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPUid.
OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHrEe WHTEpECa M CTPEMIICHHS OOYYaIOMUXCS K HAYIHOMY
M3YYCHUIO TPUPOJIBI, PA3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ¢ TIO3HAHUS |
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOMICHUS K OKPYXKAIOIUM
SIBJICHUSIM;

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara M3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DPU3HKHU;
dbopMupoBaHWe YMEHUN OOBSCHATH SIBICHUS C HCIHOJb30BAaHUEM
(u3HUeCKNX 3HAHUHM M HAYIHBIX JOKA3aTeIbCTB;

(bopMHupoBaHUE TIPEACTABICHUN O POJU (DU3UKH JIJIST PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTrkeHne STUX 1ee 00eceunBaeTCsl PeIeHUEM CIIECAYIONMINX 3a71a4 B
npoIiecce n3ydeHus kypca (U3MKU Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus:

NpUOOpETEeHUE  CHUCTEeMbl  3HaHUM 00  o0mux  Qusnueckux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUAX, BKJIOYAas  MEXAHHUKY,
MOJIEKYJIIPHYIO (DU3HKY, 3JIEKTPOJUHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

(popMHpOBaHWE YMEHUN MPUMEHATH TEOPETHUYECKUE 3HAHUS s
OObsICHEHUS (PUBMYECKUX SBJICHUW B MPUPOAEC U ISl TNPUHSATUA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOCHHME CIIOCOOOB pEUIEHUS pPa3IMYHbIX 337a4 C SBHO 3aJaHHOU
(u3nuecKoil MOJIENbI0, 3a7ay, MOAPa3yMEBAIOIINX CaMOCTOSITENbHOE
co3fgaHue GU3NUEeCKO MOJENH, aJleKBaTHOW YCIIOBUSIM 3a]1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJaMHU CaMOCTOATENILHOTO IJIAHUPOBAHMS U IPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUd HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

CO3JaHue  yCIOBUWA 1 Pa3BUTHS  yMEHUU MPOCKTHO-
HCCJIEI0BATENILCKOM, TBOPUECKOU JIESITETbHOCTH.

Ha usyuyenue ¢usuku (6a30BbIil YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEIEINIO).

[Ipemmaraemeiii B mporpamMme 1o (U3MKE IEepPEUYCHb JIAOOPATOPHBIX H
IPAKTUYCCKUX PadOT SBIACTCS PEKOMCHJIOBAHHBIM, YYUTENb JCIIacT BHIOOP
IIPOBEICHUS JTA0OPATOPHBIX PAdOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupoze. Haydunble METOIBI NTO3HAHUSA OKPYKAIOIIETO
Mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MPOLECCE NO3HAHMS IPUPOJIBIL.
DKCTIEpUMEHT B (PU3HUKE.

MopnenupoBanue (U3NUECKUX SIBJIEHUH U npoleccoB. HayuHble runoTessl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHHIBI TPUMEHUMOCTH (U3HUECKUX
3aKOHOB. [IpyHIIMI COOTBETCTBHA.

Ponb 1 MecTo ¢pusuku B OPpMUPOBAHUU COBPEMEHHON HAy4YHOH KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemernienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTh) U
YCKOpEHHE MaTepHalbHOM TOYKH, UX MPOCKIMU HA OCHU CHUCTEMbl KOOPJUHAT.
CioxxeHue nepemMeneHnil U CI0KEHNE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJMHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U TepeMelICHUs
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoOosHOE TIasieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUSI.

KpuBonmuueitnoe nBuxeHue. JIBKEeHHWE MaTepHAIbHOM TOYKH 10
OKPYXHOCTH C MOCTOSSHHOM TI0 MOJIYJII CKOPOCTBHIO. YTJOBas CKOPOCT,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC Mepelayu.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBvkeHus Tena, OPOIIEHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaCHUs.

HanpagpieHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JABMIXKEHUSI C  IEJIbIO  OMpejecHus
MTHOBEHHOW CKOPOCTH.

UccnenoBanre COOTHOUIEHUS MEXAY MyTSAMH, MPONUIECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPAaBHBIE MPOMEXKYTKH BPEMEHHM MPU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KON KUIKOCTHU.

N3yuenue aBMxKEHUs Tena, OPOLIEHHOTO TOPU30HTAIBHO.



Tema 2. lunamuxa

[Ipuauun  otHocutenvbHOCTH [amunesa. IlepBeii  3akoH  Herotona.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoil 3akoH
Herorona pma wmarepuanpHOM TOYkM. Tperut 3akoH Herootona i
MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro tsiaroreHus. Cuna Tsokectu. IlepBasg kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (IOKos, CKOJbXEHUs, kKaueHwus). Cuiia TpeHus.
Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHHS U cujia TpeHus nokos. Koadument
Tpenus. Cuia CONpOTUBIEHUS IPH IBUKEHUHU TeJa B )KUIKOCTH WJIU Tas3e.

[locTynarenbHOE U BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoOMEHT cuiibl OTHOCHUTENIBHO ocu BpamieHus. [lmewo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHnueckre yCTpOWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: MOJIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTts. Bec Tena npu yCKOpEHHOM OABEME U TIAJICHUH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NMnynbc MarepuanbHOW TOYKH (Teslda), CUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUs HUMITYJIbCa.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTennmanbHas SHEPTUA. [ToTenmanbHas BHEPrus  YIpYro
neopMUpOBaHHON MpyXuHbL. [loTeHIManbHAasE SHeprust Tejaa BOJMU3MU
OBEPXHOCTHU 3E€MIIH.

[loTeHnumanbHple W HEMOTEHUUANbHblE  cUJbl.  CBs3b  pabOTHI
HEMOTEHIMAIBbHBIX CUJI C U3MEHEHUEM MEXaHWYECKON PHEPruu CUCTEMBbI Te.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoiuCTBa U MPAKTUYECKOE TPUMEHEHHUE: BOJIOMET, KOMNED,
NPYXUHHBIN MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yuyeHnue aOCOMIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO JBYX OJUHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOTBl CHIIBI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIuM Teja Ha IPUMEPE PACTIKEHNS PE3UHOBOIO KIyTa.

Paszpnen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TMOJIOKEHUS MOJEKYJISIPHO-KMHETHUYECKOW TEOpHUH H  UX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep
JIBWKEHUSI W B3aMMOJCHCTBUSA YacCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3o0B,
KUAKOCTEN M TBEPIBIX TE€N U OOBSICHEHUE CBOMCTB BEILECTBA HA OCHOBE 3THX
Mojzene. Macca u pasmepel Mosekys. KommuectBo BemectBa. IlocTosiHHas
ABorazapo.

TermoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. Illkana
temneparyp Llenscus.

Mopnens wuaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU MIEaTbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM HEPTUM TEIUIOBOrO JBWXEHMS 4dacTul rasa. [llkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [lanerona. M3onponeccsl B HACAITBHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeacTaBICHUE  HU3O0MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BemlecTBa, (ororpaduu
MOJIEKYJI OpTaHUYECKUX COECIMHEHU.

OnbIThl 110 U PY3UN KUAKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

Mopgaenb, WTIOCTpUpYOLIas IPUPOAY AABICHUS T'a3a HA CTEHKU COCY/a.

OnpIThl, WUTIOCTPUPYIOUIUME YpPaBHEHUE COCTOSHMS HACAIBHOIO rasa,
U30IPOLIECCHI.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

OnpeneneHre Macchl BO3AyXa B KIACCHOW KOMHAaTe HA OCHOBE U3MEpPEHUN
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnegoBanne  3aBUCUMOCTH  MEXAYy  [apaMeTpaMud  COCTOSIHUS
Pa3peKEHHOr0 Trasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssT 3HEprust OJHOATOMHOTO HICAJIbHOrO Ta3a.
Buabl Tenmonepegaun: TEMmIONPOBOJHOCTb, KOHBEKIIMS, U3TyUeHUe. Y aenbHas
TEMI0EMKOCTh BellecTBa. KoinuecTBo TEMIOThI Mpy Teonepeaaye.



[lonsiTue 06 ammabatHoMm mpouecce. llepBblil 3aKOH TEPMOAUHAMUKH.
[IpumeneHne mepBoOro 3aKkoHa TEPMOIAMHAMUKH K m3omporeccam. I'papudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatumMocTh po1iecCOB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpuHOMOBT  AEHCTBUSA  TEIJIOBBIX — MAIIKH.
[IpeoOpa3oBanus ’HEPrHUM B TEIUIOBBIX MamnHaX. KoapduueHT mosie3Horo
nencTBus TeruioBod MamuHbL. [{ukn KapHo u ero xkosddumueHT mone3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.

TexHnueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOU XOJIOJUIbHUK, KOHIUIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BBUIET
NMpoOKK W3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue s¢dupa B
JATYHHOU TpYOKe IMyTEM TpeHUs (BUACOJAEMOHCTPALIHS).

WN3meHeHne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aanabaTHOMY pacCUIMPEHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTENs.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamuvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u KoHjaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
U OTHOCHTEJIbHAS BJIAXKHOCTH BO3ayxa. HacellieHHbIN nap. YaenbHas TemioTra
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYpPbl KUIIEHHS OT JaBICHUS.

TBépnoe teno. Kpucramimueckue u aMmopdHble Tena. AHU30TPONHUS
CBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPHUAIIBL.
[InaBneHue u KpucTamu3anus. Y neapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckue ycTpoiiCTBA M TNMPAKTHYECKOE NMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHH TOJyYeHHs] COBPEMEHHBIX MAaTEpUaioB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu mnoHMKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTHU.

HaGnronenue HarpeBanust v IJIaBJIEHUSI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIoB.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepeHre OTHOCUTENIbHON BIIAXKHOCTH BO3/1yXa.

Pa3znen 4. DiaeKkTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DnekTpu3anms Tela. OJEKTpUYEeCKUMi 3apsa. JBa BHAA SJIEKTPUYECKHUX
3apsaoB. [IpOBOMHUKH, NUAJIEKTPUKUA U MOJTYTPOBOJHUKH. 3AKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbId 37€KTpUUECKHI
3apsa. DnekTpudeckoe nose. Hanpspk€HHOCTB AlneKkTpudecKoro nodd. [Ipunumn
CYIEPIO3ULINU DIIEKTPUUYECKUX TIOJIEH. JInHun HANPSHKEHHOCTH
3JIEKTPUYECKOTO IOJIS.



Pabora cun osnekrpocratnueckoro mosis. I[lorennman. Pa3HocTh
MMOTEHUHAIOB. [IpOBOAHUMKM M JUANEKTPUKUM B DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

DIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh MIJIOCKOTO
KOHJIEHCATOpa. DHEPIus 3apsHKEHHOr0 KOHAEHCcaTopa.

TexHuyeckue ycTpoHWCTBAa M NPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIIEKTPOMETp, IJIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE JJIEKTPONPHOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoericTBre HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKONU MPOHNUILIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DIJIEKTPUYECKUN TOK. YCJOBHS CYHIECTBOBAHUSA JJIEKTPUUYECKOTO TOKAa.
Hctounuku Toka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpspxenune. 3akon OMa 17151 y9acTKa LETH.

DJIEKTPUYECKOE COIPOTUBJIEHUE. Y IEIIBHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApaIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora osnextpuyeckoro Toka. 3akoH JDxoyng—Jlenna. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsl CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHKA TOKA.
3akon Oma [ TOJHOW (3aMKHYTOM) ayekTpudeckor 1enu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  NPOBOJMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass W OpUMECHass  MPOBOAUMOCTD
MoJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M pacCIUlaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIIEKTPUUECKU TOK B razax. CaMOCTOATENbHBI U HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIepMeETp,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHBIN
IUON, TEPMUCTOPHI U (POTOPE3UCTOPHI,  MOITYNPOBOJHUKOBBIA  AMO/,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

3aBUCHUMOCTh CONPOTHBIICHUS UMJINHIPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TTONIEPEYHOTO CEYEHHUS M MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsmoe wu3MmepeHue HIEKTpOoABHKYLIEH cwibl. KOpOoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAMMOCTD JTUOAA.

Vuenuueckuii sxcnepumenm, nabopamopnsie pabomsi

N3yyeHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kinacce ocyniecTBIseTCs €
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Teorpadyuy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJ0B HAyYHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIM (PaKT, TUIIOTE3a, (PU3HUECKasi BEIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHHWE CHCTEMbl YpaBHEHUM, JHMHEWHAass (QYyHKUUA,
napabosia, runepoosa, uX TpadUKd U CBOMCTBA, TPUTOHOMETPUUECKUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHumyeckoe IBWKEHUE B JKUBOW mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BUABI TEIUIONEpPENAUH, TEILIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUHN C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJILIMIIHUKH, HUCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJibCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHe), ABUTATENb BHYTPEHHETO
cropaHusi, napoBas TypOuHa, OBITOBOM XOJOJAWIBHUK, KOHAMUIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepUaJoB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJIEKTPOCTATUYECKAs  3aIluUTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTebHble  NPUOOPBI,  IEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocrostHHble  MarHuTel. B3aumopencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHImMn cynepnosuuuun
MAarHuTHBIX MoJjed. JINHMM MarHuTHOM MHAYKUMK. KapThHa JIMHUIT MarHUTHOM
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOE 10J€ MNPOBOJHHKA C TOKOM. KapThHa JMHHN HMHIYKIUU
MAarHUTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO



MIPOBOJIHMKA, Karymkud ¢ TokoM. OmblT Opcrena. BsaumopeiicTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amrepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, €€ Monayib U HampablieHHe. JIBWKeHHE 3apsHKEeHHOM
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHUH. [IOTOK BEKTOpa MarHWTHOU
MHIAYKUUU. OJEKTPOABMKYIAs CUila WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anexTpuyeckoe mojie. DJIEKTPOABUAKYIAS CUJIA HMHIYKIIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBIEHHE CaMOMHAYKLIMH. OJIEKTPOABMXKYIIAs CuUia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpOiCTBA M MPAKTUYECKOE MPUMEHEHHUE: IMOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEeKTPOMAarHUTHOM UHIYKUUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  AJIEKTPOJABIKYIIEH CHJIBI HMHIAYKUMHA OT CKOPOCTH
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomut

N3yyeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

NccnenoBanue AeMCTBUS OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKIIUU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€0AHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAaHUYECKHE KOJIEOAHUS.
IMapmonuueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxuHHBII MAasITHUK. MaremMaruueckui MasiITHUK. YpaBHeHUe
rapMoOHUYEeCKUX KojeOanuid. IlpeBpalieHue HSHEPruu MNpU TapPMOHUYECKUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHBIMU KosieOanusiMu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruu B HUJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o0  3aTyxawmuMxXx  KojieOaHWsX.  BBIHYXXIEHHbBIC
MexaHuueckue Kojebanus. Pe3oHaHc. BBIHYXAEHHBIE 3JIEKTPOMAarHUTHBIC
KOJieOaHus.



[lepemenHblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpsKEHUS.

Tpauchopmarop. IIpousBoncrso, nepenaya U notpedieHue
ANEKTPUYECKOM  SHEPrHMHM. OKOJOTMYECKME PHUCKM TpPHU  MPOU3BOACTBE
aneKTposHeprun. KynbTypa MCIonb30BaHUs 3JIEKTPOIHEPIUU B MOBCEIHEBHOM
AKU3HH.

TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanune mapameTpoB KoyieOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WIIH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHuii.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTU CHJIBI TOKA U HANPSsDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHH PE3UCTOPA, KATYIIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MaNbIX KOJeOaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChI Ipy3a.

HccnegoBanne TMEepeMEHHOTO0 TOKa B I€OM W3 MOCIEA0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

Mexanunueckrue BOJHBI, yclioBUsI pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHusi U JJuHa BOJHBL [lomepedHble W MPOAOIbHBIE BOJIHBI.
WNurepdepenius u Auppakums MEXaHUYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. ' poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanust BeKTopoB E, B, V B neKTpOMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHHUE, MPEJOMIICHHE, MOJISIpU3alus,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 31eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHre AIeKTpOMarHuTHRIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pannookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuueckne yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBas MAarHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MPOAOIBHBIX BOJH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION H
4acTOTOM KOJeOaHUIA.



HccrnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeioMIIEHUE, TOJSIpU3anus, AUPpakius, UHTepepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsAmoiimHENHOE pPacCHpOCTPAHEHUE CBETA B
oaHOpoHOM cpeae. JIyd cBera. ToueyHbI HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akoHbI OTpaxeHus cBera. [locTpoenue n3o0paskeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPENOMJICHUS CBeTa. AOCONIOTHBIN
nokasarteisb npeaomienus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
ITOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparomiyie ¥ pacceuBaronye JWH3bL. ToHkass auH3a. DOKycCHOE
pacCTOsITHUE M ONTHYECKas Cuila TOHKOW JHH3bL. [locTpoeHne n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUIYECKON ONTHUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuusa ceeta. JudpaxunoHHas pemérka. YcCJIOBUE HaONIOJEHUS
[JIaBHBIX MAaKCMMyMOB TIIpM MaJ€HHMH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(PaKLIMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
(doToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOII, TEJIECKOI, BOJIOKOHHAas
ONTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonuHeHOE pacnpoCTpaHEHUE, OTPAKEHUE M MPETOMIICHHE CBETA.
OnTuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mosiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue untepdepeHinu ceera.

HaOnronenue audpakium ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

HabGnronenue nossipusaiivu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nmokazarens NpeloMICHHS CTEeKIa.

UccnenoBanue cBONCTB N300pakeHUN B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCUTEJILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIILHOCTH: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OAHOBPEMEHHOCTH.  3aMEIJICHHWE  BpPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBsi3b Macchl C BSHEPrUE€d W HUMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®ortonbl. dopmyna Ilmanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl (oTodddexra. YpaBHenue DitHmTeiHa 11t poTtodddexra. «Kpachas
rpanuna» porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs Oarapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoToddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnbiTel Pe3epdopaa mo paccesHuiO o -4acTHIl.
[lmanerapuas monens aroma. Iloctynatel bopa. M3mydyeHune u moriomeHue
(OTOHOB IpU NEPEXOAE aTOMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBeie cBoiictBa uactun. Bomuel ne bpoinsa. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

TexHuyeckre ycTponcTBa M MPAKTHYECKOE NMPUMEHEHUE: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

HaOnronenue nuHeRvyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pesepdopna mo  ompeneneHurd  cocTaBa
paanoakTUBHOrO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens siipa [elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnaa. DJIEKTpPOHHBIA M MO3UTPOHHBIN Oera-pacnag. ['amma-
U3NTydyeHue. 3aKOH paJuoakTUBHOIO pacnaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuiibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHblii cunTe3. [Ipo6iaeMbl U MEPCHIEKTUBEI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.



dyHIaMEeHTAIbHBIE B3aWMOJICHCTBUS. EMWHCTBO (HU3MYECKOW KapTHHBI
MHpa.

TexHuyeckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

CY€TYMK MOHU3HUPYIOLIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuUTUs acTpoHoMuHW. lIpHkiIamHOE W MHPOBO33PEHUECKOE
3Ha4EHUE aCTPOHOMMUH.

Bug 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucrema.

Comnnne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHIa U 3BE3I.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TVIABHOM IOCJIEN0BATENBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE NPEICTABICHUS O ITPOUCXOKICHUH U dBomonnn ConHia
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku w KkBasapbl. YEpHBIE IBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonbimoro B3peiBa. PenmkroBoe n3nyyeHue.

MacmraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~TMPUIIOKEHUM [JI1  ONpeleieHus] TOJIOKEHUSI HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEepHOro Moyyapus u
SPKUE 3BE3IBL.

Haobmtonenus B teneckon Jlynsl, muianet, Mueunoro [1ytu.

O0o0marouee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B HSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NeATeTbHOCTH YEJIOBEKa, pojib M MECTO
GU3MKM W acTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuzuyeckor Teopuu B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMHW MaTE€MAaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowcnpeomemnuvle nonsamust, CBI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOIO
NO3HAHUSA: SIBJIEHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pemieHUE CHUCTEMBI YPAaBHEHHUM, TPUTOHOMETPUYECKHE
byHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U MX MPOEKIMHM HA OCU KOOpPAUHAT,



CIIO)KEHHWE BEKTOPOB, NPOM3BOJHBIC JJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00MST TPEYTrONBPHUKOB, OIMpPEAeNICHNEe TUIOMAAd TUIOCKHX (Guryp u oObéma
TeJL.

buonocus: snekTpuueckue SBICHUS B JKUBOW MNpHUpPOJE, KOjeOaTelabHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTALIMYECKAS CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepagusa: wmarHWTHBIE TOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX Py,
doToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHI.

Texnonocus: TVHUM DIIEKTPOIEpEIad, TEHEPATOP IEPEMEHHOTO TOKA,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TIe€Yb, pajap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydeOHOro npeamera «Pu3MKa» HA YPOBHE CPEIHETO OOIIETO
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS YyueOHOTo mpeameTa «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBaTbCA C(POPMHUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMM, MO3UTHBHBIX BHYTPEHHHUX YOEKICHHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIECTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa W OIbITa JESITEIILHOCTH B MPOIECcCce
peanu3alui OCHOBHBIX HAIpPaBJICHUN BOCIHUTATEIbHOU JEATEILHOCTH, B TOM
YHUCJIe B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3MIIMH  OOYy4aromerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEUETOBEYSCKMX TYMAHUCTHYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPaKIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAaMOYIIPABJICHUH B 00pa30BaTEIIbHONW OpPTaHU3aIINHY;

yMEHHE  B3aUMOJEHCTBOBAaTH C  COIMAJbHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C MX (PYHKIHMAMHU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHON 1 BOJIOHTEPCKOM JEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOU UACHTUYHOCTH,
aTPUOTU3MA,;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CITIOCOOHOCTH OIICHWUBAThH CHUTYAIlUIO W NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
NEeATEIbHOCTU YYEHOI0;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYas OCTETHUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIMTAHHUSI:

HHTEpEC K pa3audHbIM chepaM mpodecCHOHATBHON IeSTEILHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynymield mpodeccuu U pPeain30BBIBATH COOCTBEHHBIC JKU3HECHHBIE
TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CamM0OOpa3OBaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



c(hOPMUPOBAHHOCTH IKOJIOTUYECKON KYJIbTYphI, OCO3HAHHE TI00ATHHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYKAIOIIEH Ccpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHre OmbITa ACSATEILHOCTH HKOJOTUYECKON HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS (PU3NUECKON HAYKH;

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUS (PU3BMKKM  OCYHIECTBIATH MNPOEKTHYID U  HCCIEA0BATEIBCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNnsaTh LENU NEATEIbHOCTH, 3a/aBaThb MapaMeTpPbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PELIEHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3NUecKoi HayKH;

BIIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIILCKOM W MPOEKTHON
NeATeIbHOCTH B 00JIacTH  (DU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY  TOMCKY METOJIOB  pEIIeHHs] 3aJad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

BJQJ€Th BHUJAMM JEATEILHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalny, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B Pa3IUYHBIX YUE€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPXKICHHI, 3a/1aBaTh NapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JEeSTEIbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;



yMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYI0 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJIEH, PEIaraTb OPUTrMHAIbHBIE MOAXObl U PELICHMUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIAThH MOUCK, aHAJIH3,
CUCTEMAaTHU3alMI0 U MHTEPHPETANI0 HHPOPMAIMH PA3NUYHBIX BUJIOB U (OpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTMA B  pEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 ¢ COOJIIOJIEHUEM TPEOOBAaHUN APrOHOMUKHU, TEXHUKHU
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PU3MUECKOr0 COJAEPKAHMS B PA3NMUYHBIX (popMaTax c
y4€TOM Ha3HaueHus UWHGOpMAUUMU H UEJIEBOM  ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIIEHHE Ha Ypokax (QU3MKA MU BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSIr4aTh
KOH(DJIUKTBIL;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOUYKY 3PEHUSA C HUCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMAaTh W  MCIHOJB30BATh  MPEMMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacnpenensiTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl
COBMECTHOU paboThI;

OLIEHMBATh KAa4E€CTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHKA KOMaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OIEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh IMO3UTHUBHOE CTPATErMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLIMSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK HW aCTPOHOMHUHU, BBISBISATH MPOOJIEMBbI, CTaBUTh W
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IJIAH PEHICHUS] PACUETHBIX U KAaU€CTBEHHBIX
3a/1a4, TUTAH BBITIOJTHEHUS TMPAKTUYECKOW pPaboOThl ¢ Y4ETOM MMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsM;



pacmidpsaTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

JieNaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIHMUA B 00JIaCTH
(U3MKKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIIQ/ICTh HAaBBIKAMHM TIO3HABATENIbHOM peduiekcuu KakK OCO3HaHUs
COBEPILIAEMBIX JEUCTBUII M MBICIUTEIbHBIX MPOLIECCOB, MX PE3YyIbTaTOB M
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B npornecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaMMBI
no Qusuke aJg YpPOBHS cpefaHero oOiero oOpa3oBaHUs y O0O0YYarOIIMXCS

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAOJIarafo A
c(hOpMUPOBAHHOCT:
CaMOCO3HAHUS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  MOHUMATh  CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOMN
AMOIMOHAJIBHOM C(ephl, OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIFOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMH JIObMU, 3a00TUTHCA, MPOSBIIATh HHTEPEC U pa3peiiaTh
KOH(DJIUKTBHI.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 10 kjiacce npeaMeTHbIC pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUIA:



J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTHUH, B PAKTUYECKOU ESATENBHOCTH JIFOJECH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIM a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
TOYEYHBIN AIIEKTPUUECKUM 3aps/] MpU PEelICHUH PU3NIECKUX 3a/1a4;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEIIECTBA W  DJIGKTPOJAWHAMHUKHM: PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE 10
OKPY>KHOCTH, HWHEpLHs, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpPHU
HarpeBaHuM (OXJIAXIEHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IUIABJICHUE, KPUCTAJUIM3alMs, KHIIEHUE, BJIAXXHOCTh BO3/1YyXa, ITOBBILICHUE
NABJICHHWS Ta3a IIPU €ro HAarpeBaHWM B 3aKPBITOM COCYJAE, CBSA3b MEKIY
IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX, DJJIEKTPU3AalUsA  Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOIb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, IyTh, NEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIYJbC  Te€Ja, KHUHETHYECKAass  DHEPrus, IOTCHUHAJIbHAsA  DHEPIHUs,
MeXaHuvecKkas padoTa, MEXaHWYEeCKas: MOIIHOCTh; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOJIb3YEMBIX BEJIWYMH, UX O0O3HAUEHUS U
€AMHUIIbI, HAXOAUTH (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C APYTMMH BEIMYHHAMMU;

ONMUCBHIBATh U3YYEHHBIE TEIIOBBIE CBOWCTBA TEJ W TEIUIOBHIE SBICHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBHKECHUS MOJIEKYI,
CpPEAHEKBAJAPATUYHAS CKOPOCTh MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEMJIOBOTO
JBUTATENs; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUThb (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJEKTPUYECKME  CBOMCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsill, dJIEKTPUUECKOE T0JIE, HANPSHKEHHOCTBD OIS, TOTEHIMAT,
Pa3HOCTh MOTEHLMAJIOB; MPH ONUCAHWU MPaBUIBHO TPAKTOBATh (U3UUECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€JIUHULbI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNM3upoBaTh  (U3MYECKHME TMPOIECChl M  SBJICHUSA, HCHOJB3YS
¢u3nyuecKre 3aKOHbl W MPHUHIUIBL: 3aKOH BceMupHoro tarotenus, I, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW DJHEPIrUH, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPNO3ULMU CUJI, IPUHLNI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETUYECKYIO TEOPHIO
CTPOEHMS BELIECTBA, TA30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW DIHEPTHUU
TEIJIOBOTO JIBUKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIepaTypoid, MEpBbIM 3aKOH
TEPMOJAUHAMHUKH, 3aKOH COXPAaHEHUs JJIEKTPUUYECKOTO 3apsia, 3akoH Kymona,
IPU 3TOM PA3IMYaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTE€MaTUYECKOE
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE€ MPUHUUIIBI JIEUCTBHS MAIllMH, HOpHOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCIMOJIb30BAHUS
B IIOBCEIHEBHOM JKU3HU;

BBITIOJHATh IKCHEPUMEHTHI 10 HUCCIECIOBAHHIO (U3UUECKHUX SIBJICHUM H
IIPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUS (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU C
MCIIOJIb30BAaHUEM MPSAMBIX U3MEPEHHI, TP ITOM KOHCTPYHPOBATh YCTAHOBKY,
(uKCHpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

co0JiroaTh MpaBuUiia 0€30MacHOro TPy/la MpU MPOBEACHUN UCCIICIOBAHUI
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONb3ysl (PM3UYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHANM3a YCJIOBHS
3a/la4yu BbHIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACHATh (PU3NUYECKUE BEIUYUHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTUBOPEUYMBYIO LIETIOYKY PACCYKJIECHUN C OMOPOM HA M3YyUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHWHM  y4eOHbIX  3a7a4  COBPEMEHHBIE
MHDOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpEeTallud W  TOPEACTaBlIeHUs y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopManuy, TMONYYEeHHOM U3 PA3NUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 3A0POBbS U COOIIOEHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTaTth B TpYMIE C BBITOJIHEHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PAlUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHNbl B  pEIICHHE
paccMaTpuBaeMon MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON NIEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U €AUHCTBO
(du3HUecKoil KapTUHBI MUPA;



VYUTHIBATh TPAHWIBl TPUMEHEHHUS H3YyYCHHBIX (DU3NYECKUX MOJEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
A/lepHasl MOJENb aTOMa, HYKJIOHHAs MOJElIb aTOMHOIO SiApa MHpPU pPELICHUU
duznyeckux 3amay;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA M KBAaHTOBON (U3HMKHU: DJIEKTPUUYCCKAs
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICUCTBUE  MArHUTOB, AJICKTPOMArHUTHAs  WHIAYKLIHS, JIEUCTBUE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYUIUHCS 3aps,
AJEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPaHECHHE
CBETa, OTPAKEHHE, MpeToMICHHEe, HHTepdepeHns, TU(PPaKIUsI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpudeckuii 3pdext (hotodrddekr), cBeToBOE
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

OTUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MAaTHUTHBIE,
ONTUYECKHE,  DJIEKTPUUECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI), UCTONIB3YSd (PU3MUYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FJIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUHMAJIOB, 3JIEKTPOABWXKYIIAs cuja, padoTa
TOKa, WHAYKIMWS MAarHuTHOTO Tojis, cuina Awmmnepa, cuia JlopeHia,
WHJYKTUBHOCTh KAaTYIIKUA, SHEPTUSl JJIEKTPUUYECKOTO W MATHUTHOTO TIOJIEH,
MEpPUOJI U YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cuja TOKa B
Ipolecce TapMOHMYECKHUX  OBJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
pacCTOSIHME U ONTUYECKas CUJIa JIMH3bI, IPU ONMKUCAHUU MPaBUILHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTUMU BEJTMYUHAMH,

OTNUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, MCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJIypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NMPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMYECKUM
CMBICT HUCIOJB3YEMbIX BEJMYMH, UX OOO3HAYCHUSI W EIUHUIIbI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYI) (U3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaIM3UpPOBaTh  (PUBMYECKHUE TPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYecKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U
MapajyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, yYpaBHEHHE
OiinmrenHa st GoTorddexTa, 3aKOH COXPAHEHHS JHEPTUH, 3aKOH COXPaHECHUS
UMITYJIbCA, 3aKOH COXPAaHEHHUsS JJIEKTPUUYECKOrO 3apsja, 3aKOH COXpaHEHHS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiiOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (TpaHULIbl, 00JIaCTH) IPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHUWE BEKTOpAa HWHIYKIMM MarHUTHOTO  IOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

CTPOUTh M OMHUCHIBATH M300pa)K€HUE, CO3/1aBaEMOE€ IJIOCKUM 3E€pKajoM,
TOHKOM JINH301;

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCJIEAOBAaHUIO (DU3WYECKUX SIBICHUM U
MPOIIECCOB C MCIOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIePUMEHTAa,



coOupaTh YCTAaHOBKY M3 MPEIJIOXKEHHOTO OOOPYIOBaHMs, MPOBOIUTEH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
IpU 3TOM BBIOMPATh ONTHUMAJBHBIM CIMOCOO W3MEPEHHs W HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pPE3yNbTaThl OJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJE TAOJIHUIl U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MmpaBmiia OE30MacHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEABHOCTH  C  HCHOJb30BAHMEM  W3MEPHUTENIBHBIX  YCTPOMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MUECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopMynbl, HEOOXOIUMBIE ISl €€ PElICHHs], TPOBOJUTh PAaCUEThl U OLIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOI BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUM C ONMOPOM HAa M3YUYEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  pEIIEHHH  Yy4eOHBIX  33Ja4  COBPEMEHHBIE
MH)OpMAMOHHBIE  TEXHOJIOTMH  JJIi  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMALIUIO;

OOBACHATH MNPUHIUIBI JCUCTBUS MAIlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCJIOBHS HX 0€30MaCHOTO  HCIOJb30BaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOANTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXkKAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPaHEHUS 30POBbs U COOIIOAEHUS HOPM
AKOJIOTUYECKOTO NOBEACHUS B OKPYXAIOLLEH Cpeae;

paboTaTth B TpYINIE C BBITOJHEHHUEM PA3JIMYHBIX COLHUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensiTb OO0S3aHHOCTH H
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJIaJ  KaXJOr0 U3 YYaCTHUKOB TpYyNIlbl B  peUICHUE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NporpaMmel padoThI padoThI
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O ITO3HAHUSL
11 ®usrka 1 METOBI 5 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bu6bnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edso0.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
IEPEXOJIBI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
42 JJIEKTPUYECKHUM TOK. 12 bubnuorexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPOT'PAMME



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

11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
nporpamMmbl padoThI padoTshI
Paznen 1. JIEKTPOJIUHAMMUKA
MarsuTHoe I10JI€. Bu6 110K
HOJINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHu4yecKue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
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

Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edso00.ru/7f41c97¢c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpou3uKu ! 1 https://m.edso00.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHH s oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o
npupoae. Hayuneie meTo bt bubnuoreka [IOK

1 1
MO3HAHUS OKPYKAIOIIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

5 COBpPEMEHHOU HAyYHOM 1 bubnunoreka [JOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATEeTbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO IBUKEHUS 1 bubmmorexa LHOK

’ https://m.edso0.ru/ff0c3508

[lepemenienue, CKOpOCTb,
YCKOpEHHUE

4 PaBHOMEpHOE 1 bubnnorexka [JOK
MPSMOJIMHEUHOE ABUKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmuorexa [IOK
MPSAMOJIMHEUHOE ABUKECHHE https://m.edsoo.ru/ff0c372e



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

CBo0OoOgHOE ITaficHUE.

bubmuorexa [JOK

6 Yexopetue caodoatoro https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPY’KHOCTH
IIpyuHIUIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunaibHbie bubnnoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
ITpuHIMO cymeprno3uIuu
9 CI/SI Bto oﬁaiOH bubmorexa [JOK
' p https://m.edsoo.ru/ff0c3be8
Herorona nns
MaTepualbHOW TOUKU
Tperun 3akoH HproToHa 111 bubnnoreka [JOK
10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO
11 tarorenns. Cruiia TSHKECTH. bubmuorexa [JOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwta ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus. Bu6 OK
13 Koadduunent tpenus. nomorexa L

Cuna conpoTuBIeHHS IPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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

JBUXXCHHUU TCJIa B XKUAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tea.
MowmenTt cuiebl. Ilnedo
CUJIBI. Y CJIOBUS PaBHOBECHUS
TBEPJIOTO TENA

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAaHEHHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOW SHEPIUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanbHas SHEPTHUsL.
[loTeHnuumanbHas YHEPrUs
yrpyro nehopMupoBaHHOW
npykuHbl. [loTeHnmanpHast
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHLII/Ia.HBHBIC n
HCIMOTCHIHUAJIBHBIC CHJIBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHEHHEM MEXaHHYECKOW
SHEPTHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOH YHEPTUU

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHH
TeJa Ha IpUMepe
pacTsKeHUS PE3UHOBOTO
KIyTa»

20

KonTponbnas pabota no
TeMe «KuHeMaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBH>KEHHE.

Anddyszust

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTsa. Monenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
[TocrosinHast ABoraipo

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBHUCHUMOCTHU MCKOY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

bu6mmorexa [IOK



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

TEPMOJIUHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3meHenus. Konnuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ffOc5c36
Y nenbHas TEINIOEMKOCTD
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa HOK
p https://m.edsoo.ru/ffOc5¢c36
TerJIonepeaye.
AnrabaTHBIN mporecc
ITepBbIii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nmoreka [JOK
33
IIPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
HeobGparumocTh IpoIeccoB
34 B II I/Ip0 e. Bro 011;)1 31:1KOH bubmnorexa [IOK
PHPOJE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun geiicteus n KITJ{ bu6mmoreka [JOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYECKHe MPOOIEeMbI

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c600a

O6o06maromuit ypox

bubmuorexa [JOK
38 «Monexyspras dusika. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbnas padota mo
39 Teme «MoekynsipHas bubmuoreka [IOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
I1 0
40 apoo pa3OBa;He 1 bubnuorexa [JOK
KORICHCAIIHA. XICTapeHe 1 https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOG
41 COMOTHAA | bubmuoreka [JOK
oTHOCHTEbHAA BHa)KH?CTL https://m.edsoo.ru/ff0c64d8
BO31yxa. HaceleHnslii nap
Teépnoe Temno.
Kpucranmnmueckue u
42 aAMop(bele rena. . bubnmoreka [IOK
HH3OTPOTTHA CBOMCTE https://m.edso0.ru/ff0c65f0
KpucTauios. XKunkue
Kkpuctauibl. COBpeMEHHbIE
MaTepuabl
[InaBnenue u
43 KpUCTaJUIM3aLus. Y fenbHast bubnnoreka [HOK
TEIUIOTA IJIABJICHUS. https://m.edso0.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TETIOBOTO bubmuorexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
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DrneKkTpusanus Ted.
DnexTpuueckuu 3aps. [Isa

bubmuoreka [JOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ff0c6bcc
3apsii0B
[IpoBOOHUKY, AUINEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH bubmumorexa [IOK
46
COXpaHEHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO0 3apsijia
BzaumopaeucTBue 3apsioB..
47 3akon Kynona. Toueunbin’ bubmorera [JOK
Y B https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUM 3apsi]l
Hanpsxénnocts
AIEKTPUUYECKOTO TIOJIA.
48 [TpuHIUTO CyIEPHIO3UIINT bubmmorexa LHOK
P yrep N https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKUX TOJIEH.
JIvHUM HANIPSYKEHHOCTH
Pabora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuoteka [JOK
ITorenmuan. Pa3HocTh https://m.edsoo.ru/ff0c6f00
MMOTEHITNAJIOB
[IpoBOoHUKY 1
JIMBJICKTPUKHU B
50 DJIEKT ofTaTquCKOM rnoJie bubmorexa HOK
P ' https://m.edsoo.ru/ff0c7018
Husnextpuueckas
MIPOHUIIAEMOCTD
. b K
51 DIIEKTPOEMKOCTb. nommorexa O

https://m.edsoo.ru/ff0c7126



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

Konpaencarop

52

DJIEKTPOEMKOCTH TIJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOr0 KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaropa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTU4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILLIECTBOBAHUS.
ITocTostHHEIN TOK. CHa
Toka. Hampsbxenue.
ComnpoTuBieHue. 3akoH
Oma m1g yyacTka 1enu

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

«3y4eHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
MIPOBOAUMOCTD TBEPABIX
METaJI0B. 3aBUCHMOCTD
CONPOTHUBIICHUS METAJIJIOB
OT TEMIIEPaTyPHI.
CBepxnpoBOIUMOCTb

60

DNEeKTPUYECKUH TOK B
BakyyMme. CBoncTBa
3JIEKTPOHHBIX MTYYKOB

61

[TomynpoBoIHUKH, UX
coOCTBEHHAas ¥ pUMECHAast
MpoBOAUMOCTb. CBOMCTBA
p—~n-miepexoa.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

ITonynmpoBOXHUKOBBIE
puOopbI

DIIEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax

62 AIIEKTPOJIUTOB bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3
DIIEKTPUUECKUH TOK B
razax. CaMOCTOSTEIIbHBIA 1 bu6mmorexa [IOK
63 .
HECAMOCTOSITEIbHbBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpuuecKkue mpuodopsl U
YCTPOMCTBA U UX
64 MPaKTUIECKOE MPUMEHEHHE bubmorexa [JOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
O06o0maromuii ypok bubnuoteka [JOK
65
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.
[TocTostHABII
ANEKTpUYECKUN TOK. TOKH B
bu6mmorexa [IOK
66 Pa3IMYHBIX CpeIax»

/Bcepoccuiickas
npoBepouHas padboTa npu
NPOBE/ICHUH HA OYMa)KHOM
HOCHTEJe

https://m.edsoo.ru/ff0c8a8a



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

PesepBHBIi ypOK.

bubmuorexa [JOK
o7 Kontponbras pabora no 1 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpouHaMuKa"
PesepBHEBII YPOK.
68 O6og aro }I,{pﬁ OK II0 1 Bubmiorexa LIOK
HIQIOTH Yp https://m.edsoo.ru/ff0c8f6c
temaMm 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJibHbIe IIpakTHYeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTosITHHBIE MATHUTHI U X
B3aUMO/ICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JIuHuKM MarHuTHOM
WHIYKIIUU
MaruauTHoe nosie
MIPOBOJIHUKA C TOKOM.
5 Onsrr Dpcrena 1 bu6nuorexa [IOK
P o https://m.edsoo.ru/ff0c98fe
B3anmoneiictBue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabota
3 «3y4eHne MarHuTHOTO 1 1 bubmorexa [JOK
yi https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MArHUTHOTO
MOJIS Ha TIPOBOIHHK C
tokoMm. Crita Ammepa. BuG 110K
noImoTexa
4 JlaGopaTtopHnast pabota 1 1
paTopHasi p - https://m.edsoo.ru/ff0c9acO
«HMccnenoBanue nencTBU
MOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM»



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

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHOU

HHIAYKOHUW

bubmuorexa [JOK
https://m.edsoo.ru/ff0Ocal50

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MAarHUTHOTO TIOJISl KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE MOJe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTULl, UHAYKIIMOHHA
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
AHIYKLUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

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

12

CB00OO/1HbIE MEXaHUUECKHE
KOJIeOaHusI.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bubanoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBHUCHUMOCTH Tepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHBIH KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHECHHSI SHEPTUHU B
UjIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

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

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHBIE
ANEKTPOMATrHUTHBIE
KOJICOaHMS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIA
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOIIIEE 3HAYCHHUE
CHUJIbI TOKA U HAIPSIKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIpon3BoACTBO, Nepeava u
noTpebaeHne
AIIEKTPUUYECKON IHEPTUN



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

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHON KU3HH

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTta
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIEeKTpOMarHUTHBIE
BOJIHBI, UX CBOMCTBA U
ckopocrtsb. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrtponbnas padora

but6mmoreka [IOK

25
«KonebaHnust v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B By OK
26 OJIHOPOJIHOM Cpeie. nommorera L
T . https://m.edsoo.ru/ff0cd350
OUYCYHBIN UCTOYHHK CBETA.
JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubnmnoreka [HOK
[TocTpoeHue n300pakeHUH https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue ceera.
[TonHoOE BHYTpEHHEE
28 orpakenue. [IpegenbHbIN bubmmorexa LOK
Ol HOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
YTOJI TIOJTHOTO BH HHET'
OTpaKCHHUS
JlaGopaTtopHnast pabota
29 «M3mepenne nokazarens bubmmorexa LOK
peToMIe cTexa https://m.edsoo.ru/ff0cd67a
MIPEIIOMITCHUS CTSKIIa»
JInn3sl. [TocTpoenne
30 M300paKeHU B TUH3E. bubmuoreka [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6e710r0
csera. LIer. JJaboparopHas
pabota «Habmonenue
JICTIEPCHU CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnenuanbHOW
TEOPHUH OTHOCUTEIHLHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIEHUE JITHHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl ¢ SQHEPTUEH U

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIHUs
MIOKOSI

Konrtponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa LOK
) p https://m.edsoo.ru/ffOcfel6
UMITYJIBC (OTOHA
OTKpBITHE U UCCIICIOBAHUE By 10K
noIMoTeKa
41 . A.
$orospexTa. Omurs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHne DUHIITEHHA
42 15 hoToddiexta bubmuoreka [JOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
JlaBnerune cBeta. ONBITHI
43 I1. H. JIeGenena. bu6nuorexa [IOK
XUMHYECKOE JEUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
MPaKTUYECKOe
44 IIPUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
conHevHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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CBETOOMNO

Pemrenne 3aaa4 I10 TEME

but6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKI
Mopens atoma ToMmcoHa.
OmneiTer Pesepdopna mo
46 ACCESIHUIO 0-4acTH bubnnorexa LHOK
p t https://m.edsoo.ru/ff0d091a
[Imanerapnas moneinp
aToMa
bubmuorexa [IOK
47 II b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
W3nyyenue u normnoueHne
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro y OBHS bubmorexa TIOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoiHoBEIE cBOMCTBA
yactull. Boaabl ge bpoums.
49 Kopn HCK TIST HOI-[BOJ'II:-IOBOI/IV bubmorexa TIOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeITHE
PaaroaKTUBHOCTU. ONBITHI
50 Pesepdopna o bubmuoreka [JOK

OIIPEIIETICHUIO COCTaBa
PaaOaKTUBHOTO
W3ITyYEHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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o1

CaowuictBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BivstHre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HenTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIU U
HO3UTPOHHBIN OeTa-pacraj.
I'amma-nu3nyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuum.
Sl nepHBIN peakTop.
[Tpo6ieMbl, IePCIEKTUBHIL,
AKOJIOTUYECKHUE aCIIEKThI
SIEPHOU SHEPTEeTUKHU

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

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpamuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBo dpuznueckon
KapTHUHBI MUPa»

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0e38

55

OraInsl pa3BUTHA



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

actpoHoMmuu. IIpukiagHoe
Y MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUHU.
Bun 3B€31H0r0 HeOda.
Co3sBe3nus, spKue 3BE3/1bl,
IUIQHETHI, UX BUIUMOE
newkenne. Conneunas
cucremMa

56

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHepruu CoJiHIa U 3BE3]

S7

3BE3b1, UX OCHOBHEIC
XapaKkTEePUCTUKU. 3BE3/1bI
TJIaBHOW
MMOCJICIOBATEILHOCTH.
Bnytpennee ctpoeHue
3B€3/. CoBpeMeHHbIE
MPEJCTaBICHUS O
MIPOUCXOXKICHUU U
spoimronuy CoIHIIA U 3BE3]

58

Mneunsin [yt — Hama
I"amakTuka. [lonoxenne n
neuxenne ComHia B
I'anakTtuke. I'aakTuky.
YepHble AbIPHI B A1pax
raJJakTUK

59

Bcenennas. Pazberanue




ranaktuk. Teopus
Boubiioro B3psiBa.
PenukToBOE M3i1yueHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonTponbnas padota
«OIJIeMEHTBI aCTPOHOMMH U
acCTpOPUZHKI

62

O6o6maromuii ypok. Ponb
(GU3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM U 3THYECKOI
cdepax AeITeTbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Posnb
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

64

Ob6o6maromuit ypok. Posib
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(du3myeckoil KapTuHe MHUpa




O06o00marmui ypox.
Mecto puzndeckoi
KapTUHBI MUpa B 001IIeM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX

65

MPEJICTaBICHUI O IPUPOJIE

Pe3epBHbIii ypoK.
66 MarsuTHoOe mnoie.
DJIeKTpOMarHuTHas

WHAYKIHUA

PesepBHblii ypok. OnrTuka.
67 OCHOBBHI crieIaIbHON
TEOPUU OTHOCUTEIFHOCTU

Pesepnslit ypok. KBantoBas
¢du3uka. DIeMeHThI
aCTPOHOMUU U

68

acTpoU3uKH

bubanoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






