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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOr0 ypoBHS Ha YPOBHE CPEOHETO OOIIero
o0Opa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBAaHUH K PE3YJIbTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MporpaMMel, peactaBieHHbx B I'OC
COO, a Ttaxxe c yu€toM ¢eaepanbHONl paboueld mporpaMmbl BOCIUTAHUS U
KOHLIETIIIMY IpenojaBanus yueOHoro npeamMera «dusuka» B 00pa30BaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (QHU3MKE HaAIpaBiIeHO Ha (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOH KapTHUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOyueHnn wux ¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOrO  moaxoaa. Ilporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusiMm PI'OC COO k MmIaHUpPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM M
MeETaINpeAMETHBIM pe3yjIbTaTaM 00y4YEeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (PU3HKKM C €CTECTBEHHO-HAy4YHBIMU
y4eOHBIMU TpeAMeTaMu. B Hell ompenensitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKK Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHMsl, IIIAHUPYEMBIE PE3YIbTaThl
OCBOCHHMSI Kypca (PU3MKH: JMYHOCTHBIE, METalpeIMETHbIE, MPEAMETHBIE (HA
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

YPOBHE, B TOM YHCJI€ TPEJAMETHBIE PE3YJIBTATHI IO F01aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHaX NPHUPOAbI, BBHICTyHas 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 JIEKAaT B OCHOBE MPOIECCOB U SIBJICHUM,
M3y4yaeMbIX XHUMHEH, Ouosiorued, gusnueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpeneiseT
XapakTep M pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEpPreTUuKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUs! HOBBIX MaTEPUAJIOB C 3aJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpOoBaHME YMEHUW MNPUMEHSTh HAYyYHBIM METOJ TMO3HAHUA MpuU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHoBy kypca (usuku a1 ypoBHSI CpeAHEro oOIero 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 pa3leioB (PU3UKU, BKIIOUYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqUHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsgeTcs
(dopMHpoBaHKE NMPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
oJe.

Hoes eymanumapuzayuu. EE peanuzaivs mpearnosiaraeT UCHOJb30BaHUE
F'YMaHUTAPHOTO MOTEeHIMANIa (U3HUYECKON HAayKHU, OCMBICICHUE CBSI3U PA3BUTHS
¢u3ukM Cc pa3BUTHEM OOIIEeCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH M SKOJIOIMYECKUMHU 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 SKOJIOTHYECKHM MpoOjIeMaM 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 ABJISIOTCS (uznueckue Teopuu (GopMUpOBaHUE MIPEICTABICHHIA O
CTPYKTYpe MOCTPOCHUS (PUZNYECKON TEOpHUH, poiiu (PyHIaMEHTATbHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX NPEJACTABICHUAX O MPHUPOJAE, TPaHHUIIAX
MPUMEHUMOCTH TEOpUH, IJIsl OMUCAHHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENBHOCTHBI TOIX0 B Kypce (U3UKH peann3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomuxcs. [lns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HCIOJIb30BAHHE
CUCTEMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB M JIa0OPATOPHBIX
paboT, KOTOphle B mporpamme Mo (usuke OObEIUHEHBI B OOIIUNA CIHCOK
YUYEHUYECKUX TMPaKTHYECKUX paboT. BeineneHne B yKa3aHHOM TEpEYHE
71ab0paTOPHBIX padOT, MPOBOIMMBIX AJISi KOHTPOJS M OIIEHKH, OCYIIECTBIISETCS
ydacTHUKaMH 0Opa30BaTeNbHOTO IMpollecca HCXOolsi M3  0coOeHHOCTeH
IJIAHUPOBAHMS U OCHallleHUs KaOuHera ¢usuku. Ilpu sTomM obecrneunBaeTcs
OBJIaJICHHE OOYYaAIOIUMHUCS YMEHHUSIMH MPOBOAWTH KOCBEHHBIE H3MEpPEHUS,
WCCJIETOBAHMS 3aBUCUMOCTEN (PU3MUECKUX BETUYMUH U MOCTAHOBKY OIBITOB IO
MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHME ynenseTCsl PEHICHUIO PACUYETHBIX M KadeCTBEHHBIX
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 pasjelia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l Ka4ecTBEHHBIX 3a7ad MPUOPUTETOM
ABIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PUINUYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecreueHui0 ydeOHOro rmporecca 0a30BBbI YpOBEHb Kypca
bU3UKM Ha YpPOBHE CpEAHEro oOliero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIOBUSX MPEIMETHOT0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NPEeIMETOB €CTECTBEHHO-HAy4YHOro uukia. B kabuHere ¢u3nku
JOJKHO OBITh HEOOXOAMMOE JIabOpaTopHOE OOOPYAOBaHUE JJISl BBINOJIHEHUS
yKa3aHHBIX B MporpamMMme Mo (HU3MKE yUYEHHYECKHX MPAKTUYECKUX paboT u
JEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JleMoHcTpanimoHHoe obopynoBaHue ¢GOpMUPYETCS B COOTBETCTBUM C
NPUHIATIOM MHHUMAIBHONH JIOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY
MEPEYNCIICHHBIX B MpOorpaMMe MO (HU3UKE KIFOYEBBIX JIEMOHCTPALUNA IS
UCCIICJIOBAaHMUSI HM3y4aeMBbIX SIBICHUH MW TIPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe oOOpyIOBaHUE ISl YUYEHMUECKHUX MPAKTHYECKUX padoT
dopMupyeTcs B BUJ€ TEMAaTHIECKUX KOMIUIEKTOB M 00€CIIeUYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



HCIIOJIb30BaHUU aHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
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 HHTCIUICKTYATbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

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

dbopMHupoBaHWE HAYYHOTO MHUPOBO33PECHHS KaK pe3ysibTara MU3y4CHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHWe YMEHUN OOBACHATH SIBICHUS C HCIHOJb30BAaHUEM
(bu3HUeCKNX 3HAHUIM M HAYIHBIX JOKA3aTeIbCTB;

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

JlocTrkeHne STUX 1eje o0ecreunBaeTcsl peleHueM CIIeAYIOIUX 3a1a4 B
npoIiecce u3ydeHus Kypca (U3MKU Ha YPOBHE CPEIHETO 00111ero 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
(¢u3nyuecKo MOJENbI0, 3aJad, MOJPA3yMEBAIOLINX CAMOCTOSTEIbHOE
co3gaHue GU3NUEeCKO MOJENH, aJleKBAaTHOW YCIOBUSIM 3a]1a4H;
MOHUMaHuE (PU3NYECKUX OCHOB M MPHUHIIMIOB JAEHCTBUS TEXHUYECKHX
YCTPOMCTB M  TEXHOJOTMYECKHUX TMPOLECCOB, HUX BIMSHUSA Ha
OKPY’KaIOIIYIO Cpeny;

OBJIAJICHUE METOJAaMHU CaMOCTOATENLHOTO IIJIAHUPOBAHMS U IPOBEICHUS
(U3HUECKUX 3KCIEPUMEHTOB, aHAJIW3a U UHTEPHPETALUA HHPOPMALIUH,
onpeaeneHus JOCTOBEPHOCTH MOJTYYEHHOTO pe3yJIbTaTa;

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

Ha usyuenue ¢usuku (6a30BbIil ypOBEHb) Ha YPOBHE CPEAHEr0 OOLIETro
obpazoBanus 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 IEpPEUYCHb JIA0OPATOPHBIX H
MPAKTUYCCKUX PadOT SBIAETCS PEKOMCHIOBAHHBIM, YYUTEIb JIEIacT BBIOOP
IIPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYATbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®u3uka — Hayka o npupozae. Hayunsle METONBI MO3HAHUS OKPYKAIOIIETO
mupa. Ponp sKcnepuMeHTa W TEOpMH B MPOLECCE NO3HAHMS IIPUPOJBI.
DKCTIEpUMEHT B (PU3HUKE.

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

Ponb u MecTo ¢usuku B OPMUPOBAHNN COBPEMEHHON HAy4YHON 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.

KpuBonuueitnoe nBuxeHue. JIBWKEHHME MaTEPUAIBHOM TOYKH IO
OKPYXHOCTH C MOCTOSSHHOM TI0 MOIYJII CKOPOCTBHIO. YTJOBas CKOpPOCT,
nuHeWHas ckopocTh. Ilepuon u yactota oOpamieHus. lleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIOMETP,
JBIKEHUE CHAPSIOB, IIEMHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monenn CHUCTEMBbI oTCcuéTa, WJUTIOCTpALIUS KMHEMaTUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

[IpeobpazoBanue ABUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pPa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHus Tena, OpPOIICHHOTO IMOJ[ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.

N3mepenne yckopeHusi CBOOOHOTO MaCHUs.

HanpagpieHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUSI C IEJIbI0  ONpeeIeHUs
MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOIIECHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEJIOM 3a
MOCJIeI0BaTeIbHBIE pPaBHBIE MPOMEXKYTKH BPEMEHHM MPHU PABHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOMN KUIKOCTHU.

N3yuenune aBMxKEHUS Tena, OPOIIEHHOTO TOPU30OHTAIBHO.



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. Koaduiment
TpeHus. Cuia CONpOTUBIIEHUS IPH IBH)KEHUH TEJa B )KUIKOCTH WUJIU Ta3e.

[locTynarenbHOE M BpalllaTeIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TeEa.

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

TexHuueckue ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOAIIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHMEe MHEPIUN.

CpaBHeHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CiioxkeHune CHiL.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbKEHUSI.

VYcaoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuenue ABMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MJIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

UccnegoBanue ycnoBuil paBHOBECUA TBEPAOIO TeEJa, HMEIOUIETO OCh
BpAallICHMUS.

Tema 3. 3akonsl coxpanenus 6 mMexanuke

NmMnynbc MarepuanbHOM TOYKH (Teslda), CUCTEMbl MaTe€pUabHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE HMITYJIbCA TeJla. 3AKOH COXPAHEHHs MMITYJIbCA.
PeakTuBHOE IBHKCHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi mMaTepuajlbHOM TOukd. TeopemMa 00 M3MEHEHHH
KUHETUYECKOW YHEPTUH.

[ToTennmanbHas SHEPTUA. [ToTenmanbHas BHEPrus  YIpYro
neopMUpOBaHHOM mpyxuHbl. [loTeHIManbHas SHeprus Tena BOJMU3U
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 ycTporuCTBa U MPAKTUUECKOE TPUMEHEHHUE: BOJOMET, KOTIED,
NPYXUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.



PeaktnBHOE nBUXEHUE.

[lepexo NOTEHIHATILHON 3HEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHue aOCOIIOTHO HEYNPYIroro yjapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

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

Paszpnen 3. MosekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETHUECKOW TEOpHUH H  HUX
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.

Mopens wuaeanbHoro ra3za. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KHMHETUYECKOW TEOpUHU HIeaIbHOro ra3a. AOCONIIOTHAs TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM >HEPTUM TEIUIOBOrO JBWXEHMS 4dactul rasa. [llkana
temneparyp KenbsBuHa. ['a3oBele  3akoHbl. YpaBHeHne MenzaeneeBa—
Knaneiipona. 3akon [anerona. M3omponeccsl B HACaIbHOM T'a3€ C MTOCTOSHHBIM
KOJMYECTBOM  BellecTBa. ['paduueckoe MpeAcTaBICHUE  HU30MPOIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

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

OnbIThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnpIThI, JTIOKa3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSI.

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

OnpIThl, WUTIOCTPUPYIOUIME YpPaBHEHUE COCTOSIHHMS HACAIBHOIO Trasa,
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
pPa3peKEHHOrO0 Trasa.

Tema 2. OcHoevl mepmoouHamuxu

TepMoanHaMuuecKas CHUCTEMA. BuyrpenHnss DHEPrus
TEPMOJIMHAMMYECKOW CHUCTEMbl M crnocoObl €€ wu3MmeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssT 3HEprusi 0JHOATOMHOTO HICAIbHOrO Ta3a.
Bunbl Tenonepeaaun: TEMIONPOBOJHOCTb, KOHBEKIIUS, U3yUyeHHEe. Y aenbHas
TEII0EMKOCTh BellecTBa. KoinuecTBo TEMIOThI MpH TeIionepeaaye.



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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPOJIE.

TeruioBple  mamuHbl.  [IpyHOMOBT  AEHCTBUSA  TEIJIOBBIX — MAIIWH.
[IpeoOpa3oBanus ’HEPrHUM B TEIUIOBBIX MamnHaX. KoapduueHT mosie3Horo
necTBus TeruioBod MamuHbL. [{uknm KapHo u ero xoaddumueHT moie3Horo
ACHCTBHS. DKOJIOTUYECKUE MPOOIEMBI TEIIOIHEPTETUKH.

TexHuueckue yCTpoOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: JABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOI XOJIOJUIbHUK, KOHIULIUOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH SHEPTUU Teja MPU COBEPUICHUH PaOOThI: BBUIET
MpoOKK W3 OYTBUIKU TOJ ACHCTBUEM CXaTOro BO3/yXa, HarpeBaHue »¢dupa B
JATYHHOU TpYOKe IMMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

WN3meHenne  BHYTpEHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TeIIonepeaaye.

OnbIT Mo aamabaTHOMY pPaCHIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopenn mnapoBoid TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u KoHaeHcanusa. Mcnapenue u kunenue. AOCOMIOTHAs
M OTHOCHTEJIbHAS BIAXKHOCTh BO3Ayxa. HackllleHHbIN nap. YaenbHas TeroTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT AaBICHUSI.

TBépnoe teno. Kpucrammueckue u amopdHble Tena. AHU30TPONUS
CcBOMCTB KpucTawioB. JKuakue kpucramisl. COBpEMEHHBIE MAaTEPUAIIBL.
[InaBneHue u KpucTamu3anus. Y ieapHas Teriora miasieHus. Cyonumanus.

VYpaBHeHuE TEMI0BOTO OanaHca.

TexHuueckue ycTpoiiCTBA M TNMPAKTHYECKOE NMPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MaTepHUAJIOB,
B TOM YHCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoOICTBa HACBIIICHHBIX APOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

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. OJJEKTpUYEeCKUMi 3apsa. JBa BHAA SIIEKTPUYECKHUX
3apsaoB. [I[pOBOMHUKH, NUANEKTPUKHA U TOJYIMPOBOJHUKH. 3aKOH COXPAaHEHHUS
AIEKTPUYECKOTO 3apsa.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeuHbId 37€KTpUUECKHI
3apsa. DnekTpudeckoe nosie. Hanpspk€HHOCTH anekTpudeckoro noss. [Ipuauun
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 3apsKEHHOr0 KOHAEHCaTopa.

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

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMoericTBrE HAIEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TI0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOLIAIU
IJTACTHH, PACCTOSHUS MEXIY HUMHU U JUAJIEKTPUUECKON POHUIIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne 35eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpspxkenune. 3akon OMa 115 y9acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJIECHUE. YEIBbHOE CONPOTHBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, TApAIEIBHOE, CMEIIAHHOE COETUHEHNE ITPOBOTHUKOB.

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

DJIEKTPOJBUKYIAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJNHOM (3aMKHYTOW) 3iekTpuueckol nenu. Kopotkoe
3aMbIKaHHE.

OJIEKTpOHHAs  NPOBOJMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonynpoBonuuku.  CoOcTBeHHass M MOpPUMECHas  MPOBOAUMOCTD
MOJIynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M pacIUlaBax dJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUUALINS. DIEKTPOIH3.

DIJIEKTpUUECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, MCTOYHUKHM TOKa, BJIEKTPOHArpeBaTeibHbie NPUOOPHI,
ANEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COINPOTHUBIICHUS, BAKYYMHBIN
IUOJ, TEPMUCTOPbl U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIA MO,
rajbBaHHKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKA U HATIPSHKEHUSL.

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

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.



[Ipsamoe wu3mepeHue sneKTpoABHKyLIEH cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsaa ¥ IpOBOJAUMOCTb BO3yXaA.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomul

N3yyeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

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

Hab6nronenue amektposmsa.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Ki1acce oCylecTBIsSeTCs C
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTHUH, XUMUH, Feorpaduu U TEXHOJIOTUH.

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

Mamemamuxa: penieHUE CHUCTEMbl YpaBHEHUM, JHHEHHas QyHKUIHS,
napabosa, runepoosa, uX TpadUKM U CBOMCTBA, TPUTOHOMETPUUECKUE
GyHKUIHHA: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO, BEKTOPBI U X MPOEKIMH HA OCH KOOpPAUHAT,
CJIO’KEHUE BEKTOPOB.

buonocua: mexaHunyeckoe IBWKEHHE B JKHUBOM mpupoae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHuW3MOB (BUABI TEIUIONEPEIAUH, TEILIOBOE
PaBHOBECHUE), JIEKTPUUYECKHE SBICHUS B )KMBOU MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEll,
KUAKOCTEH U Tra3oB, JIEKTPUUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHYECKAS
JUCCOLIMAIINS, TaJbBAHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3zoBaHuE ABUKEHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJALIMIHUKH, MCIOJIb30BAHME 3aKOHA COXPaHEHUS
UMITyJibCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHeE), ABUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUA  TOJYYEHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
HAaHOMATEpHAJIOB, W  HAHOTEXHOJOTHUH,  BJEKTPOCTATHYECKAs  3aIlUTa,
3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTPpYWUHBIN IIPUHTED,
AJNIEKTPOHArpeBaTebHble  NPUOOPBI,  IEKTPOOCBETUTEIbHBIE  HPHUOOPHI,
raJibBaHUKA.

11 KUIIACC

Paznen 4. DiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

ITocrostHHble  MarHuTel. B3aumopencTBUE€  IOCTOSHHBIX  MAarHUTOB.
MarautHoe none. BekTtop MarHuTHOW MHAYKUMH. [IpuHIMN cynepnosuuuun
MAarHuTHBIX MoJiel. JINHMM MarHuTHOM MHAYKUMA. KapThHa TMHWI MarHUTHOU
WHIYKLIHUH NOJIS IOCTOSIHHBIX MAarHUTOB.

MaruutHOe 10J€ NpPOBOJHMKA C TOKOM. KapThHa JWHHMI HMHAYKIUU
MAarHUTHOIO IOJIA JUIMHHOIO IIPSAMOIO IMPOBOJHMKA U 3aMKHYTOI'O KOJIBLIEBOIO



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

Cuna Amrepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHiia, €€ Moaynb U HampabiieHHe. JIBH>KeHHE 3apsiKEHHOU
YaCTULIBI B OJHOPOJHOM MarHUTHOM nojie. PaGota cuibl JlopeHnna.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUHMH. [IOTOK BEKTOpa MarHWTHOU
MHIYKUUU. OJEKTPOABMKYILNAS CUiIa WHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanes.

BuxpeBoe anekTpuyeckoe moje. DJIEKTPOJIBUAKYIAS CUJIa HUHIYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS IOCTYNATEIBHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh. SIBJIEHWE CaMOMHAYKIMH. OJIEKTPOABMXKYIAs CHUja
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoOiCTBA M MPAKTUYECKOE IMPUMEHEHHUE: IMOCTOSIHHbIE
MarHuThl, 3JEKTPOMArHUTHI, 3JEKTPOJBHUIaTEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS [1E€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO MyYKa MArHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJICKTPOJIUTA.

SIBieHue 3JIEeKTPOMAarHUTHOM UHIYKUUH.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJIEKTPOJABWKYIIEW CHJIBI HMHAYKIUU OT CKOPOCTHU
M3MEHEHUS! MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyeHne MarHuTHOTO TMOJIsl KATYIIKU C TOKOM.

HccnenoBanne eMCTBUS OCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3znen 5. KoJsieOanust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHble KO1e0aHUA

KonebarensHast cucrema. CBOOOIHBIE MEXAaHUYECKHE KOJIEOAHUS.
IMapmonuueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE
rapMoOHUYEeCKUX KojeOanuid. IlpeBpalieHue HSHEPruu MNpU TaPMOHUYECKHUX
KOJIeOaHUSIX.

Konebarenbupiii kOHTYp. CBOOOJIHBIC SJEKTPOMArHUTHBIC KOJICOAHHS B
UJeaTbHOM KOJie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHHUYECKUMH U
ANEKTPOMArHUTHbIMU KosieOanusmu. dopmyna TomcoHa. 3akoH COXpaHEHHS
SHEPIruu B HUJICAIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o  3aTyxawmMxXx  KojieOaHMsX.  BbIHYy»XIeHHbIE
MexaHuueckue Kojebanus. Pe3oHanc. BBIHYXAEHHBIE 3JIEKTPOMarHUTHBIC
KOJieOaHus.



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

Tpauchopmarop. IIpousBoxctso, nepegaya noTpedieHue
ANEKTPUYECKOM  SHEPrHMH. OKOJOTMYECKME PHUCKM TNpHU  MPOU3BOACTBE
aneKTpo3Heprun. KynbTypa MCIonb30BaHUs 3JIEKTPOIHEPIUU B MOBCEIHEBHON
AKU3HH.

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

Jlemoncmpayuu

HccnenoBanune mapameTpoB KoyieOaTeIbHOW CHUCTEMBI (TIPYKUHHBIN WIIH
MaTeMaTUYECKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmtonenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANpPSDKEHHSI OT BPEMEHHM)
JUTSL JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mociienoBaTENbHOM COEIMHEHHH PE3UCTOpa, KaTYLIKH
MHIYKTUBHOCTHU U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTpONEpeIayn.

Vuenuueckuii skcnepumenm, nabopamopmsie pabonul

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJI€OaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MAacCChI Ipy3a.

HccnegoBanne TmepeMEHHOTO0 TOKAa B ILENM W3  [OCJEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanunueckrue BOJHBI, yclioBUsI pacnpoctpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHusi U JJuHa BOJHBL [lomepeuHble W MPOAOIbHBIE BOJIHBI.
WNurepdepenus u auppakuus MEXaHU4ECKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI HM3JIYYEHHS BJIEKTPOMArHUTHBIX
BOJH. B3aumHas opueHTanust BeKTopoB E, B, V B neKTpOMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3aLIMS,
mugpakuus, uareppepeHus. CKOpoCcTh 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpPOMAarHUTHBIX BOJH. [I[puMeHeHrne 3MeKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pannookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBHI, YJIbTPAa3BYKOBAasl IMArHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6momieecs Teo0 Kak HCTOYHUK 3BYKa.

HaGnronenue orpakeHus: U NIpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue nntepdepennu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGntonenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION U
4acTOTOM KOJeOaHUi.



HccrnenoBanne  CBOWCTB  JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
npeioMIIeHUE, OJSIpU3alns, JUPPaKIKs, UHTEPPEPEHIIHSI.

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 cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCOIIOTHBIN
nokasarteisb npeaomieHus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
IIOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

ColOuparomiyie ¥ pacceuBaronue JWH3bL. ToHkass auH3a. DOKycHOE
pacCTOsIHUE M ONTHYECKas cuiia TOHKOW JHH3bI. [locTpoeHue n3zoOpaxkeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, J1aBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. MuTepdepenuus cera. KorepeHTHble HCTOYHHKHU.
VYcaoBus HaOMIOJEHUS MAaKCHMYMOB M MHHHUMYMOB B HMHTEP(EPEHIIMOHHOMN
KapTUHE OT JIBYX CUH(a3HBIX KOT€PEHTHBIX NCTOYHHUKOB.

Hudpakusa ceeta. udpaxuuonHas pemérka. YciioBue HaOMIOACHUS
[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, TOJIAPOU.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habmronenue natepdepeHunn crera.

Habnronenue audpakiinm ceera.

HaOnronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUPPAKIUOHHON PEIETKY.

HabGnronenue nossipusaiivu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue nokazartens NpeOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeHHAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHvubl TPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku. IlocTtynater
CIICIIMATIBHOW TEOPUM OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyM€, IPUHLIMI OTHOCUTEIIbHOCTH DUHILTEIHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHUE  BpPEMEHM 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

®ortonsl. dopmyna Ilnanka cBsizu 3Hepruu (HOTOHA C €ro0 YaCTOTOM.
DHeprus U UMIyJbC POTOHA.

OtkpeiTue u uccnenoanue ¢otodrpdekra. Onbitel A. I'. Cronerosa.
3akonbl oTodddexra. YpaBHenue DitHmTeiiHa 11t poTtorddekra. «KpacHas
rpanuna» porosddexra.

JlaBmenue cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHnueckue yCTpOWCTBA M MPAKTHUYECKOE NMPUMEHEHUE: (POTOIIEMEHT,
(doTomaTUMK, COJTHEYHAs OaTtapes, CBETOANO/I.

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoToddeKTa.

CBeToaunon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

BonnoBeie cBorictBa wactun. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3IIyYCHHE.

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

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaGnronenue nuHeWyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomut

HaOnronenue nuHeRvyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, OKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmnbiTel  Pe3epdopma 1o  ompeneneHu0  cocTaBa
paanoakTUBHOrO wu3nydeHus. CoicTBa anbda-, Oera-, ramma-u3Iy4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

OTtkpbiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eitzenOepra—
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 cuibl. Jledext maccsl siapa.

SnepHble peakuuu. JleneHue U CUHTES s1ep.

Anepnsbiii peaktop. TepmosinepHbiii cunTe3. [IpoGiemMbl U MEPCIEKTHUBBI
AJIEPHOM SHEPTeTUKU. DKOJOTUYECKHUE ACTIEKTHI SIEPHOU SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeToapl HaOJIIOIEHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHULL.



dyHIaMEeHTAIbHBIE B3aWMOJICHCTBUS. EMWHCTBO (HU3MYECKOW KapTHHBI
MHUpa.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIIHUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamoptvle pabomuvl

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

Pa3nen 8. DiieMeHTHI aCTPOHOMMHU M ACTPOPU3NKH

Oranbl pa3BuTUs acTpoHoMuu. lIpukiIamHOE W MHPOBO33PEHUECKOE
3Ha4EHUE aCTPOHOMMUH.

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

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTh. McTtounuk sHeprum ConHua u 3BE3Z.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM NOCJIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JUIA 3BE3] TJIABHOM NOCJIENOBATENBLHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUSA O IPOUCXOXKIAECHNH U 3BoJronmu CoJiHIa
M 3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u nBuxenne ConHIa B
lNanaktrke. Tumnbl ramaktuk. PaguoranakThkyu m KBasapbl. UEpHBIE NBIPHI B
A/ipax rajakTuK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopus bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

MacmraOnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

Ha6nronenus HEBOOPYKEHHBIM IJ1a30M c HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~MPUIIOKEHUM Il ONpENEeNeHUs] TIOJIOKEHHUs] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3A1s1 CeBEepHOro Moyyapus u
SPKUE 3BE3IBL.

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

O0o0marouee MOBTOPEHUE

Ponp ¢u3ukum u acTpOHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAIIBHOM M 3THYECKOW cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuzuyeckor Teopun B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3UYECKOW KapTUHBI MHUpa B OOILIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUIA O IPUPOJE.

MexknpeaMeTHbIE CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3ed C KypcaMHU MaTe€MAaTHKH,
OMOJIOTUH, XUMUH, FreoTpadun U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBI3aHHbIE C U3yYEHUEM METO/IOB HAYYHOTO
NO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, rUroTe3a, pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MO/IEIIb, U3MEPEHUE.

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



CIIOKEHHWE BEKTOPOB, NPOW3BOJHBIC AJIEMEHTAPHBIX (PYHKIUN, TPU3HAKH
MOI00HUST TPEYTrONBHUKOB, OMpPEACNICHUe TUIOMAAN IIOCKUX GUryp m o0néma
TeJL.

buonocus: >nekTpudeckue sBJICHUS B KMBOM NPUPOJE, KOJeOATEIbHBIC
JIBIKCHUSI B JKMBOW NPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paialliy HaA KUBbIC OPTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEN, MEXaHU3Mbl OOpa3OBaHUsl KPUCTAUIMYECKOMW  PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

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

Texnonocus: NVHUM SIEKTpPOIEpEenad, TEHEPATOP IMEPEMEHHOTO TOKa,
AIEKTPOABUTATEb, UHIYKIIMOHHAS TeYb, paaap, paauonpuéMHUK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'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 pPE3yJbTaThl OCBOCHHS Y4eOHOTo mpeameTra «DuU3MKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTH  OOydYarommxcs
PYKOBOJICTBOBAThCSI  CPOPMUPOBAHHOM BHYTPEHHEH TMO3MIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHHM,
COOTBETCTBYIOIIUX TPAJUIMUOHHBIM IIEHHOCTSAM POCCHIMCKOTO OOIIECTBa,
pacUIMpeHUe >KU3HEHHOTO OMbITa W OIbITa JESITEIIbHOCTH B MPOIECcCce
peanu3alid OCHOBHBIX HAIPaBJICHUN BOCHUTATEIILHOW NESITEbHOCTH, B TOM
YHCJI€ B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOM  TMO3UIUUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OPUHATHE TPAJUIHUOHHBIX OOIICUYETIOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JICSITEIIbHOCTh B MHTEPECAX IPAKIaHCKOTO
o0I11ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3allnu;

yMEHUE  B3aUMOJICCTBOBaTh C  COIMAIbHBIMU  HWHCTUTYTAaMU B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM 1EATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA,

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIC 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:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHOM eI TeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oynymield mpodeccuu U pPean30BBIBATH COOCTBEHHBIC KU3HCHHBIC
TIJIaHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
obnacTu GU3NKK HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOrHYeCKOT0 BOCITUTAHHS



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

IJIAHUPOBAHUE W OCYIIECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHre OmbITa JACSATEILHOCTH HKOJOTMYECKON HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3HUKeE;

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

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

OCO3HAHHME I[EHHOCTH HAyYHOW JMESITEIbHOCTH, FOTOBHOCTh B IIPOIIECCE
M3y4yeHHUS (PU3BUKKM  OCYHIECTBISATH NPOEKTHYID U  HCCIEI0BATEIBCKYIO
NEeATEeIbHOCTh MHANBUYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckue 1eiicTBUA:

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

ONpeneNnsaTh LEeNH NeATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU HX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(pU3HYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U1 HEMATepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pe3yNbTaTOB LIEJISAM, OEHUBATH PUCKHU MOCIEICTBHUI 1€ATEIbHOCTH;

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

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3HUecKoi HayKH;

BJIQJIETh  HaBBIKAMU  Y4YEOHO-HCCIEAOBATEIIbCKOM W MPOEKTHON
NEATeIbHOCTY B 00JIacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITENIbHOMY  TOMCKY METOJIOB  pEIIeHHs] 3aJad  (U3HYECKOro
coJiepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METOJ0B TO3HAHUS;

BJIQJeTh BHUJAMH JEATEILHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYUMHHO-CIICJICTBEHHbBIE CBSI3W M aKTyaJlU3WpoBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKHA OLEHMBATh MX JIOCTOBEPHOCTb, MPOTHO3UPOBATH HM3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;



YMETh TMEPEHOCUTh 3HaHHs MO0 (U3HKE B MPAKTUYECKYIO O0OJIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

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

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyueHUs MH(POpManuu (PU3HUECKOTO COJIEpKaHus
Y3 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISAThH MOUCK, aHAJIH3,
CUCTEeMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIONIb30BaTh CpelCcTBa HH(DOPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX
TEXHOJOTMA B  PEUICHUUM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEM TPEOOBAHUM SPrOHOMUKHU, TEXHUKU
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 BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eiCTBHSA:

OCYUIECTBJIATh OOIEHHE Ha Yypokax (U3MKM U BO BHEYPOUYHOU
NEeSATENbHOCTH;

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

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMATh W HUCHOJb30BaTh  MpPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUyaJIbHON paboThI;

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

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJATh IUIAH JICVCTBHM,
pacupenensaTh pojaud ¢ y4€TOM MHEHUM YYaCTHUKOB, OOCYXIAaTh PE3yJIbTAThI
COBMECTHOU padoThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIa/Ja M KaXKIOTO y4YaCTHHKAa KOMAHJIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKThI, OILEHUBATh HJAEU C TO3UIMU HOBU3HBI,
OpUTHHAIBHOCTH, MTPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B PA3IHYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO  OCYLUECTBJIATh IIO3HABATEIBHYIO JACATEIBHOCTH B
obmactu (QU3UKK UM 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 MPENOYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYalUsM;



pacmidpsaTh paMKu  y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHUIO APYAMIMUA B 00JIacTH
(¢U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBI W  KYJIbTYpPHBIH
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

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

BIIQJICTh HAaBBIKAMHM TIO3HABaTENIbHOM peQuieKcuu KakK OCO3HaHUs
COBEPILIAEMbIX JEUCTBUII M MBICIUTEIBHBIX MPOLIECCOB, MX PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO IMPUHUMATh PEIICHHUS IO UX
CHUKEHUIO;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJU3€ PE3yJIbTATOB
NEeSATENbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apryMEHTBhl JPYTrUX MpPU aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU.

B nponecce 10CcTHX)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS ITPOTrPaAMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAITEHBIN WHTEJUICKT, TIPEAMOJIarafoIIHA
c(hOpMUPOBAHHOCT:
CaMOCO3HaHHUs,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

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

BHYTPEHHEN MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh TMOHMMAaTh AMOIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAIbHBIX ~ HaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUS C APYTUMHU JIObMU, 3a00TUTHCA, MPOSBIISATh HHTEPEC U pa3peliaTh
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 HAay4YHOM KapTUHBI MUDPA, B PA3BUTHUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHUH, B PAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCU€Ta, aOCOIIOTHO TBEPIOE
TEJIO, UACATbHBIN ra3, MOJEIA CTPOCHHUS Ta30B, XKUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AIIEKTPUUECCKHUM 3aps/l IPU PEelICHUN PU3NIECKUX 3a/1aY;

pacrio3HaBath (U3MUYECKUe SIBICHUA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEIIECTBA W  DJIGKTPOJWHAMHUKHM: PABHOMEPHOE M  PAaBHOYCKOPEHHOE
NPSAMOJIMHEMHOE JIBUJKEHHE, CBOOOJHOE TMaJE€HUE TeJ, JABWKEHUE II0
OKPY>KHOCTH, HWHEpLHs, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpPHU
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE, MCHAPEHUE, KOHJEHCAIUS,
IJIABJICHUE, KPUCTAJUIM3ALMsl, KWUIICHUE, BJIAXKHOCTb BO3/lyXd, IOBBIIICHHUE
NABJICHHWS Ta3a IPU €ro HAarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX, DJJIEKTPU3AalUsA  Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATH MEXAHUYECKOE JBUKEHUE, UCTIOB3Ysl (PU3HUECKUE BETNUUHBI:
KOOpAWHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIYJbC  Te€Na, KHHETHYECKAass  DHEPrus, IOTCHUHAJIbHAsA  DHEPIHUs,
MeXaHuveckas padoTa, MEXaHWYEeCKash MOIIHOCTh; MPU ONUCAHWUU IMPABUIBHO
TPaKTOBaTh (PU3UYECKUU CMBICH HCHOJIB3YEMBIX BEJIMYMH, UX O0O3HAYEHUS U
€AVHUIIbI, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C APYTMMH BEIMYHHAMMU;

ONMUCBHIBATh U3YYEHHBIE TEIIOBBIE CBOWCTBA TEJ W TEIUIOBHIE SBICHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIEHUE Tra3a, TeMIlepaTypa, CpemaHss
KHUHETHYEeCKas DHEPIUs Xa0THUYECKOTO JBHKECHUS MOJIEKYI,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENS; TPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUYEHMS] WM €IMHHULBI, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMH BEJIMYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsill, IEKTPUUECKOE OJIE, HAPSHKEHHOCTBD OIS, TOTEHIMAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHULI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNU3upoBaTh  (U3MYECKUE TMPOIECChl M  SBJICHUSA, MCHOJB3Ys
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsarotenus, [, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW DJHEPIrUH, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPNO3ULMU CUJI, IPUHLNI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYECKYIO TEOPHIO
CTPOECHMS BEUIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW DIHEPTHUU
TEIJIOBOTO JIBUKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEepBbIM 3aKOH
TEPMOJAVUHAMHUKH, 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsiaa, 3akoH Kyiona,
IPU 3TOM PA3IMYATh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe
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 HUCCIEIOBAHHUIO (U3MYECKUX SIBICHUNA U
IIPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUM, MPU 3TOM
dbopmynupoBath TpoOieMy/3agady W THUIOTE3y YYeOHOTO HSKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJIOKEHHOTO 00OpYIOBaHHS, MPOBOIUTH OMBIT U
(bopMyIMpPOBaTh BHIBOIHI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHHsI (PU3NYECKUX BEITUYMH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIy (PU3WYECKUMHU BEIUYMHAMU C
HCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHM, IPU 3TOM KOHCTPYHUPOBAaTh YCTaHOBKY,
(uKCHpOBaTh PE3YJIbTATHl MOJYYEHHON 3aBHCUMOCTH (DU3NYECKUX BEJIMYMH B
BHJI€ TaOJINIL U TPA(UKOB, A€NIaTh BHIBOABI IO pe3yJIbTaTaM UCCIIEI0BAHMUS;

cobJiroaTh paBuiia 0€30MacHOTO TPy/la MPU MPOBEICHUHN UCCIEA0BAaHUN
B paMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIbHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemath pacu€THhIE 3aJayd C SBHO 33JaHHOW (PU3UYECKONW MOJEINbIO,
UCIIONb3ysl (PM3MUECKUE 3aKOHbl M NPHUHIIMIBI, HA OCHOBE aHalM3a YCJIOBHS
3a/la4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3aJ1auu: BBICTPANBaTh JIOTUYECKU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUM C OMOPOM HAa U3YUYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

UCIIONIb30BaTh  MpPU  PEIIEHWHM  y4eOHbIX  3a7a4  COBPEMEHHBIE
MH(DOpPMAIIMOHHBIE  TEXHOJIOTMM  JJIs  [IOMCKA, CTPYKTYPUPOBAHHS,
UHTEpPOpETallud W TPEACTAaBICHHS y4eOHOM UM HAYYHO-TIOMYJISIPHON
uHpopManuMK, TMONYYEHHOM U3 Ppa3NIUYHbIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

NPUBOANTH MPUMEPHI BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXpaHEHUS 3A0POBbs U COOIIOECHUS HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPY KAIOILIEH Cpee;

paboTaTth B TpYIIE C BBIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJIaJ  KaXJOr0 W3 YYaCTHUKOB TpyNObl B  pEIICHUE
paccMaTpuBaeMon MPOOJIEMBI.

K xoniy oOyuenus B 11 kjacce mpeIMeTHbIE Pe3yJibTaTbl HA 0a30BOM
YPOBHE JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

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



VYUTHIBATh TPAHWIBl TPUMEHEHHUS H3YyYCHHBIX (DU3NYECKUX MOJEIICH:
TOYCYHBIA DJICKTPUUYECKUN 3apsil, Jyd CBETa, TOYEYHBIM HCTOYHHK CBETA,
sJIepHasi MOJIEIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO siipa HpPH PEIICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA M KBAaHTOBON (U3HMKHU: DJIEKTPUUYCCKAs
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICKCTBUE  MATrHUTOB, JJICKTPOMArHuUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYUIUHCS 3aps,
AJEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPaHECHHE
CBETa, OTPAKCHHE, MpeTIoOMIICHHEe, HHTepdepeHIns, Tu(paKIus 1 TOJIIPU3AITHII
CBeTa, aucnepcus cBeta, hoTodnekrpudaeckuii 3pdext (hotorddexr), cBeToBOEC
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), UCTONB3YS (PU3MUYECKUE BEITUUYMHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUUAJIOB, 3JIEKTPOABMXKYIIAs cuia, padora
TOKa, WHAYKIMS MAarHuTHOTO Tojis, cuina Awmmnepa, cuna JlopeHia,
WHJYKTUBHOCTh KAaTYIIKUA, SHEPTUSl JJIEKTPUUYECKOTO W MATHUTHOTO TIOJIEH,
MEPUOJI U YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cuja TOKa B
Ipolecce TapMOHUYECKUX  OBJIEKTPOMArHUTHBIX  KojeOaHuii, (okycHoe
pacCTOSIHUE W ONTUYECKasl CUJIa JIMH3bI, IPU ONMKMCAHUU MPABUWILHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTUMU BEJTMYUHAMH,

OTNMUCHIBATh W3YUYCHHBIC KBAHTOBBIC SBJIICHUS M TMPOIECCHI, HMCIOJIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acToTa CBETa, SHEPIUs U MUMMYJbC (POTOHA, MEPUOJ TOJIypachana, dHEPrus
CBSI3U aTOMHBIX SIJIep, NMPU OMHCAHWU MPABWIHHO TPAKTOBATH (PUIMYECKUM
CMBICTT HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS M EIUHUIIbI, YKa3bIBaTh
GbopMyJibl, CBS3BIBAIOIIME JIAHHYI (PU3MYECKYI0 BEJIMYUHY C JAPYTrUMU
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaIM3UpPOBaTh  (PUBMYECKHUE TPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYecKre 3aKOHBI U MPUHLMIBL: 3aK0H OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U
MapajyieIbHOTO COEAUHEHUsI NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, yYpaBHEHHE
OiinmreniHa 11t GoTosdhdexra, 3aKOH COXpAHEHHS JHEPTUHU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS DJIEKTPUYECKOIrO 3apsia, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYecKoe
BBIPAKEHUE U yCIIOBUA (TPpaHUIIbI, 00JACTH) MPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHUWE BEKTOpa WHIYKIIMM MAarHUTHOTO  TOJIS
MPOBOJIHUKA C TOKOM, CHJIbI AMIIepa U cuiibl JIopeHia;

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

BBITIOJTHATh JKCIIEPUMEHTBI MO MCCIEAOBaHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C MCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHU: MPU ITOM
dbopmynupoBatk MpodiieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIIEpUMEHTAa,



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

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIE M3MEPEHUS] (PU3NYECKUX BEITUUHH,
Opy 3TOM BBIOMPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEHHs M UCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OPSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYMpPOBATh YCTAaHOBKY, (PHUKCHPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUAE TAOIUI[ U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MmpaBmiia OE30MacCHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCHEpPHUMEHTA, Y4eOHO-HCCIIEOBATENBCKON U MPOEKTHOM
NEATEIBHOCTH  C  HCIOJB30BAHMEM  W3MEPHUTENIBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3ysl (PM3MYECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/la4yu BbHIOMpPATh (PU3HYECKYIO MOJEJb, BBIACIATh (PU3NYECKHE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OIIEHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIENIOYKY PACCYKIEHUN C OMOPOW Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PELIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJOTMM  JJIi  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uHpopManuy, TMOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

OOBACHATh TPUHIMUIBI JCUCTBUS MAIlUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3idyaTh YCJIOBHS HX 0€30MaCHOTO  HCIOJb30BAaHUA B
MOBCEHEBHOM JKH3HM;

NPUBOAMTH MPUMEPHI BKIAJAa POCCHUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, AJII COXPAHEHUS 310POBbs U COOIIOEHUS HOPM
AKOJIOTUYECKOTO MOBEACHUS B OKPYXAIOLLEH CpeJie;

paboTaTth B TpYINIE C BBITOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensiTb OO0S3aHHOCTH H
IUIAHUPOBATh  JIESITEIbBHOCTh B  HECTAHJAPTHBIX CUTYyalusiX, aJeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHObl B  pEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
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 KJIACC
Ne KoandecTBo yacoB
JIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtposabHuble IpakTu4eckue
Beero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
®dusnka — HayKa O MPUPOJIE. bubnmnoreka [HOK
1 Hayunslie MeToab! MO3HAHKS 1 https://m.edsoo.ru/ff0c32e
OKPYKAKOLIEro MUPa 2
Ponb u mecTo puzuku B
OPMHUPOBAHNH
g)OBp eMF;HHofI Hay4IHOU Bubmorexa ITOK
2 p v 1 https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B 6
MPAKTUIECKON JACSITeTLHOCTH -
Iroaeu
Mexannueckoe IBHKEHUE.
OTHOCHUTEILHOCTh bu6nuorexa [IOK
3 MEXaHUYECKOTIO JIBUKCHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemenenue, CKOPOCTb, 8
YCKOpEHUe
PaBHOMEDHOE but6mmorekxa [IOK
4 P 5 1 https://m.edsoo.ru/ff0c362
MPSIMOJTMHEHHOE JIBHYKCHUE 0
5 PaBHOyCcKOpeHHOE L bubmuoteka [IOK
MPSAMOJIMHEUHOE ABUKECHHUE https://m.edsoo.ru/ff0c372



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

€

CBo0OogHOE ITaficHUE.

but6mmoreka [IOK

6 YckopeHnue cBOOOHOTO https://m.edsoo.ru/ff0c39c
naJcHUs c
KpuBosnHeliHOe 1BUKEHHE. bu6nuorexa LIOK
7 JIBr>KeHHE MaTepuaabHON https://m.edsoo.ru/ffOc3ad
TOYKH IO OKPY>KHOCTH a
IIpyuHIUIT OTHOCUTEIBHOCTH
lNanunes. MuepunaibHbie Bubmorexa IIOK
8 ] . https://m.edsoo.ru/ff0c3be
cucreMsl orcyera. [lepBalii 3
3akoH HproToHa -
Macca tena. Cuia. [punnun
. bubnuorexa [JOK
cynepnosuiuu cuil. Bropou
9 https://m.edsoo.ru/ffOc3be
3akoH HeroToHa 1151 8
MaTepualibHOW TOUKU B
Tperun 3akoH HeroToHa niis Brbmrorexa LIOK
10 https://m.edsoo.ru/ffOc3be
MaTepHalbHbIX TOUEK 3
3aKOH BCEMUPHOIO
bu6nuorexa [IOK
tarorenns. Cruiia TSHKECTH.
11 https://m.edsoo.ru/ff0c3d0
ITepBas kocMuueckas 0
CKOPOCTb =
Cuna ynpyroctu. 3akoH bubmorexa I[JOK
12 ' https://m.edsoo.ru/ff0c3el
I'yka. Bec Tena 8
13 | Cwuna tpenus. Koapdumment Bubmmorexa [IOK

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COIIPOTHUBIICHUS MIPH
JIBIDKCHUU TeJa B KUJIKOCTH
WU Ta3e

ITocrynarenbHoE U
BpAILaTEJIbHOE JIBUKEHUE
aOCOJIFOTHO TBEPJOTO Tea.

bubnuorexa [IOK

14 https://m.edsoo.ru/ff0c41a
MowmeHnT cuibl. I11neuo cuisl. 6
VYcioBus paBHOBECHUS -
TBEPJIOTO TENA
Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
bubmnoreka IIOK
MaTepUaAIbHBIX TOYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynbe cuibl. 3aKoH 6
COXPAaHEHUs UMITYJIbCA. B
PeaktuBHOE ABMKCHHE
PabGoTa 1 MOIITHOCTH CHUTHI.
Kunernueckas sHeprus bubnuoteka [JOK
16 | wmarepuadbHON TOUKH. https://m.edsoo.ru/ff0c450
Teopema 06 U3MEHEHUH 2
KMHETUYECKOW SHEPIUU
[loTeHumanbHast SHEPTHUSL.
[ToreHmanpHas SHEPrust
Y p——— bubmuoreka [IOK
17 https://m.edsoo.ru/ff0c461

npyxuHbL. [loTeHITnaNbHAS
SHEPTHs Tella BOJIU3U
MOBEPXHOCTU 3eMITU

a



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

18

[ToreHumanbHbIE U
HEMOTEHIUAJIbHbBIC CUJIBI.
CBs13b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
U3MEHEHUEM MEXaHUYECKOU
SHEPIUM CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXAHUYECKOH
SHEPruun

bubnunoreka LIOK
https://m.edsoo.ru/ff0c478
c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBs3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHHUYECKOH SHEPTHUHU Tela
Ha TIPUMEPE PaCTSHKECHUS
PE3UHOBOTO JKI'yTa»

20

KonTponbhas pabota no
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b7
4

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
teopuun. bpoyHoBckoe
neuxenue. Audpdysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc
2

22

Xapaktep JBUKEHUS U
B3aMOJICUCTBUS YaCTHIL
BelecTsa. Monenn
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
ITocrosinHast ABoraipo

24

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

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBaenne MKT

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

26

AbGcounoTHas TeMieparypa
KakK Mepa CpelIHen
KMHETUYECKON SHEPruu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlampToHa. ["a3oBbIic
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBUCHUMOCTHU MCKOY
rapaMeTpaMy COCTOSTHHS
Pa3peKEeHHOTO razay

29

N3onporieccrl B uaeaaibHOM
ra3e u ux rpapuyeckoe
MIPE/ICTaBJICHHE

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570
e

30

BryTpeHnHss sHEprus

bubanoreka [JOK



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

TEPMOJIUHAMUYECKOU
CUCTEMBI U CTIOCOOBI €€’
n3meHenus. Konnuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJE€AIbHOTO

https://m.edsoo.ru/ff0c595
2

rasa
bubnuorexa [JOK
31 | Bupgs Temonepenauu https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEINIOEMKOCTD
BemecTBa. KonnuecTBo bubmnoreka IIOK
32 | TemIoTHI pU https://m.edsoo.ru/ffOc5c3
TeruTonepeaaye. 6
AnrabaTHBIN mporecc
IlepBblii 3aK0H
33 TEPMOJMHAMUKH U €T0 bu6nuorexa [IOK
IIPUMEHEHHUE K https://m.edsoo.ru/ffOc5efc
M30IpoIeccam
Heob6paTumocTs mporeccoB bubmuoreka [JOK
34 | B mpuponae. Bropoii 3akoH https://m.edsoo.ru/ff0c623
TEPMOIUHAMUKHU 0
. bubnunotexa LIOK
[Tpuaumn gerictBus u KI1
35 . . A a https://m.edsoo.ru/ff0c600
TETIOBON MAITUHBI )
36 | Uukn Kapnuo u ero KII/]
37 | Dxojormyeckue mpooIeMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIINIOOHCPICTUKHA

O6o0maromui ypok bubnuoreka LIOK
38 | «MonexynsipHas (puzMKa. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOJUHAMUKH» 8
KoHnTtposbHas padoTa mo
teme «MoekyspHas bubmorexa LIOK
39 yp https://m.edsoo.ru/ff0c6a5
¢usuka. OCHOBBI 0
TEPMOAUHAMHUKH a
[TapooOpa3zoBanue u bubnuorexa [IOK
40 | xonpaeHcamus. Mcnapenue u https://m.edsoo.ru/ff0c63b
KHIICHUE 6
AOcomoTHas U bubmnoreka IIOK
41 OTHOCHUTEIIbHAS BJIAYKHOCTh https://m.edsoo.ru/ff0c64d
BO3/1yxa. HacelmeHHbIi m1ap 8
Teepnoe Teno.
Kpucrannuueckue u
aMopdHBIC Tea.
42 AHHZ(OPT OITHSI CBOMCTB bubmorexa LOK
P https://m.edsoo.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepraTbl
[LnaBnenne u
KpUCTaJIM3anus. Y AeiabHast bubmorexa LIOK
43 P L A https://m.edso00.ru/ff0c670
TEIJIOTA IJIABJICHHUS. g
CyO6numarus B
44 | VYpaBHEHHE TETUIOBOTO bubnuotexa [JOK



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

OaylaHca

https://m.edsoo.ru/ff0c682
0

DJneKkTpusanus Ted.
DnekTpuueckuu 3apsi. JIsa

but6mmoreka [IOK

45 https://m.edsoo.ru/ffOc6bc
BUJIA SJICKTPHUCCKUX c
3apsI10B B
I1 OBOJIHHKHU, TUIJICKTPUKN
HI;[OH POBOJIHUKHU 3T£(OH bubmorexa LOK
46 - ' https://m.edsoo.ru/ff0c6bc
COXPAHCHHUS DJICKTPUICCKOTO c
3apsana -
BzaumopeucrBue 3apsi0B.. bubnnoreka LIOK
47 | 3axon Kynona. Toueunbi https://m.edsoo.ru/ffOc6ce
ANEKTPUYECKUH 3apsif 4
Harmpsx€HHoCTh
AIEKTPUUECKOTO TIOJIA.
48 | TlpuHIMIO Cynepro3uIun bubmmorexa [IOK
prnH Hep IE https://m.edsoo.ru/ffOc6df2
SJICKTPUYCCKUX IMOJICH.
JIvHUM HANIPSYKEHHOCTH
PaGora cu
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnuotexa [JOK
[Torenuman. Paznocts https://m.edsoo.ru/ff0c6f00
NOTEHIIMAJIOB
I1 OBOJHHUKHN U JUDJICKTPUKU
P p bubnunorexa LIOK
B DJICKTPOCTATHYECKOM IIOJIE.
50 https://m.edsoo.ru/ff0c701

Jwusnexrpudeckas
IIPOHULIAEMOCTD

8



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

51

DJIEKTPOEMKOCTB.
Konpaencarop

bubnunorexa LIOK
https://m.edsoo.ru/ff0c712
6

52

DNEeKTPOEMKOCTh IJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsKEHHOrO KOHJIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c
0

53

JlaGopaTtopHnast pabora
"Uzmepenue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMD AEHCTBUS U
IPUMEHEHNE
KOHJICHCAaTOPOB,
KOIMPOBAJIBHOTO arapara,
CTPYHHOTO NIPUHTEPA.
DneKTpocTaTHIECKast
3amuTa. 3a3eMIICHIE
ANIEKTPONPUOOPOB

55

DIIEKTPUUYECKHI TOK,
YCJIOBUS €T0
CYILIIECTBOBAHUS.
[TocTostHHBIN TOK. Cuina
Toka. Hanpsxenne.
Conportusnenue. 3akoH Oma
JUISL y9acTKa enu

56

HOCJ’ICI[OB&TCJ'IBHOC,
napaajiCIibHOC, CMCIIAHHOC

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCTMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabora
«M3y4yeHne cMenanHoro
COCIMHEHUS PE3UCTOPOBY

S7

PabGora 1 MOLIHOCTH
ANEKTPUUYECKOTO TOKA. 3aKOH
[xoyins-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3akon Oma aJis MOTHOM
(3aMKHYTOM) JI€KTPUUECKON
uenu. Kopotkoe 3ambIKaHue.
JlaGopaTtopHnas pabota
«M3mepenue DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

bubmnoreka IIOK
https://m.edsoo.ru/ffOc7ae
0

59

DJNIeKTpOHHAs MPOBOJAUMOCTh
TBEPABIX METAJLJIOB.
3aBUCUMOCTh
COTIPOTHUBIICHUS METAJIJIOB OT
TEeMITepaTyphl.
CBepXIpoBOAUMOCTh

60

DIEKTPUUECKUH TOK B
Bakyyme. CBouCTBa
DJIEKTPOHHBIX ITy4YKOB

61

[TomynpoBoIHUKH, UX
COOCTBEHHAs M IPUMECHast
IpoBOAUMOCTb. CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84a
e



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

p—~n-nepexona.
ITonynmpoBOXHUKOBBIE
IPUOOPHI

DIIEKTPUUECKUH TOK B
pacTBOpax M pacruiaBax

but6mmoreka [IOK

62 | SIEeKTPOIUTOB. https://m.edsoo.ru/ff0c82b
DNEKTPOIUTHYECKAS a
JTUCCOLIMAIUS. DISKTPOIIN3
DNEKTPUYECKUH TOK B Ta3ax.
. bubnuorexa [IOK
CaMOCTOSTEeTLHBIA U
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITENIbHBIN pa3psi. o
Momnnus. [Inazma -
DneKkTpuuecKue Npudopsl U
YCTPOMCTBA U UX
64 | mnpakTHYECKOE MPUMEHEHUE Bubnmorexa [IOK
P P ' https://m.edsoo.ru/ff0c86fc
[TpaBuna TeXHUKH
0e30MacHOCTH
. b K
OBoGmaromii ypok nomoteka 11O
65 https://m.edsoo.ru/ff0c88b
«ONEeKTPOIUHAMUKA o
KonTponbhas pabota no
TeMe «JEKTPOCTATHKA. bubmmoreka [JOK
66 | IlocTOsHHBIN ANIEKTPUYECKHIA https://m.edsoo.ru/ff0c8a8
TOK. TOKM B pa3iauuHbIX a
cpemax»
67 PesepBHBIi ypOK. bu6muoreka [JOK

KonrponbHas padora no

https://m.edsoo.ru/ff0c8c5



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

Teme "DIeKTpoIHHAMHUKA" 6
Pese 7| .
68 | OBobmaromi ypox 10 . buGaworera LIOK
LALLM ¥p https://m.edsoo.ru/ffOc8f6c
temaMm 10 kiacca
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

11 KITACC

Ne KoanuectBo yacos
DJIEeKTPOHHbIE
Hara undgposbie
n | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
[TocTosiHHBIE MAarHUTBHI U UX
B3aUMO/ICHICTBHUE.
bubmuorexa [JOK
MaruuTHoe nosie. Bexrop
. 1 https://m.edsoo.ru/ff0c977
MAaroMTHOW MHAYKIHH. 8
JluHuM MarHuTHOMN h
WHIYKIHH
MaruauTHO€ noJie
MIPOBOJHHKA C TOKOM. OTIBIT L bubnnoreka [JOK
Opcrena. Bzaumoseiictue https://m.edsoo.ru/ffOc98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3yueHne MarHuTHOTo 1 1 bubmorexa HOK
i https://m.edsoo.ru/ff0c98fe
ITOJIA KaTylIKHU C TOKOM)»
JlelicTBME€ MarHUTHOTO TOJISI
Ha IMPOBOJHUK C TOKOM.
Cuna Amrmepa. BuG 1OK
nOIMOTEKA
JlabopaTopHas pabota 1 1
patoprad p - https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue nenucTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»



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

JlelicTBME MarHUTHOTO TOJISt
Ha JBUXKYIIYIOCS
3apsuKeHHYIo yactuily. Cuna
Jlopenna. PaGoTa criibl
Jlopenua

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas
unaykuus. [TotTok BekTopa
MarHuTHoN uHaykuuu. IC
WHJYKUUU. 3aKOH
3JICKTPOMArHUTHOM
nHaykiuu Gapanes

JlaGopaTopHas paboTta
«HccrnenoBanue sBICHHUSI
ANEKTPOMArHUTHOM
WHITYKITAH

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

NunykTuBHOCTS. SIBIIEHUE
camounHaykiuu. 9J1C
CaMOMHAYKIMU. DHEPTHUs
MarHUTHOTO TIOJIS KaTYIIKH
C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

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

TexHuueckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
3JEKTPOMArHHUTHI,
3JEKTPOJIBUTaTENb,
YCKOPUTEIIN IEMEHTAPHBIX



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

YaCTHULl, THAYKIIUOHHAA
I1I€4Yb

10

Oo6o06maromuii ypox
«MarsuTtHoe MnozJe.
DneKTpoMarHuTHas
AHIYKLAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padora no
Teme «MarauTHoe 1oJie.
DneKTpoMarHuTHas
WHITYKITHAS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBparienue sHEprun

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue
3aBUCHMOCTH TIEpHO/Ia
MaJbIX KoJiebaHuii rpy3a Ha
HUTH OT JJIUHBI HUTH U
MAaccChI Tpy3a»

14

KonebaTenbHBIN KOHTYD.
CB0OOIHBIE
3JI€KTPOMAarHUTHbHIE
Koye0aHus B HACATLHOM
KoJe0aTeIbHOM KOHTYpE.
AHaorus Mexmay

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbh82
0



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

MEXaHUUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUIMU

15

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KO0JIe0aTeIbHOM
KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o
3aTyXarouux KoJIeOaHusIX.
Brinyxiennbie
MeXaHHYECKHE KOJIeOaHus.
Pe3onanc. Beinyxnennsie
3JIEKTPOMArHUTHBIE
KoJe0aHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb8
6

17

IIepeMeHHBIN TOK.
CunyconaanbHbIA
IIEPEMEHHBIN TOK.
MouHOCTb IEPpEMEHHOTO
TOKa. AMIUIUTYTHOE U
JICWCTBYIOIIEE 3HAYEHUE
CHJIBI TOKA U HaNPSKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBO, nepenaya u
notpebeHne
JIEKTPUUYECKON SHEPTUN

19

YerpolicTBo U
IIPAKTUYECKOE IIPUMEHEHNE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3JEKTPUUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
AJIeKTpoIepeaq

20

DKOJIOrM4eCKUe PUCKU TIpU
MIPOU3BOJICTBE
anexTposHepruu. Kynprypa
UCIIOJIb30BAHUS
AIIEKTPOIHEPTUH B
MOBCETHEBHOM KH3HU

21

MexaHnyecKkue BOJIHBI,
YCIIOBHSI paclipOCTPaHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHUs U JUTMHA
BOJHBIL. [lonepeunsie u
MIPOJIOJIbHBIE BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

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

23

9HeKTpOMaFHI/ITHHC BOJIHHI,
HUX CBOHCTBA U CKOpPOCTh.
IIkama SJICKTPOMArHuTHBIX
BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIBI paIUOCBSI3U U
TeneBupeHns. Passurne
CPEJICTB CBSI3H.
Panmonoxkamus



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

KonrponsHas pabora

bubmuorexa [JOK

25 «Konebanus u BOTHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMmonuneHoe
pacnpocTpaHeHHE CBETA B bubnnoreka [HOK

26 | omHOpPOIHOW Cpere. https://m.edsoo.ru/ff0cd35
ToueyHbIii KICTOUYHKK CBETA. 0
JIyu cBera
OTtpakenue cBeTa. 3aKOHbI

o7 | OTP@XKeEHN: CBETA. bubnuorexa [JOK
[Toctpoenue n3odpaxeHun https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomiienune ceera.
[TonHOE BHYTpEHHEE

28 | otpaxenue. [IpenensHbId bubmmorexa [OK

https://m.edsoo.ru/ff0cd7f6

YTOJI IIOJIHOTO BHYTPEHHETO
OTpaKeHHUS
JlabopaTopHas pabota

29 | «M3mepeHune moka3aTes bubmorexa HOK

https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa)
JInnzsl. [locTpoenue

30 M300paXkeH B JIMH3E. bubnnorexa [JOK
dopmyiia TOHKOH! JTUH3BL. https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlabopaTopHas pabota

31 | «MccnenoBaHue CBOWCTB

M300paXeHUI B TUH3AX»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

Hucnepcus ceera.
CII0XXHBII cocTaB 0€lIoro

32 | cgera. IBer. JTaboparopHas
pabora «Habmronenue
JUCTIEPCUU CBETA
HNutepdepenuns ceera.

33 | Hud I:ELIII)/I}I CBeTa bubmorera [JOK

P _ https://m.edsoo.ru/ffOced22

JudpakionHas pemeTka

34 ITonepedHOCTh CBETOBBIX bubnnorexa [HOK
BoJiH. [lonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npudopsl U

35 | ycrTpoiicTBa U yCIOBHS HX
0€301acHOTO MPUMEHEHUS
I'paHUIBI TPUMEHUMOCTH

36 KJIaCCHYECKOW MEXaHUKHU. bu6mmoreka [JOK
[ToctynaTel cnenuanTbHOW https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIIEHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTH. bubnunoreka [JOK
3ameJieHne BpEeMEHH U https://m.edsoo.ru/ffOcfa42
COKpAITICHHUE JTHHBI
OHeprusi ¥ UMITyJIbC

38 PENSATUBUCTCKOW YaCTHUIIBI. bu6mmoreka [JOK
CBs3b MaCChI C SHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHSI IIOKOS

39 | KonTponbHas padoTa bubmmoreka [JOK



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

«Onruka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [1nanka.

bu6mmoreka [IOK

40
DHeprus U UMIyibC GpoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE Eub 10K
noIMoTeKa
41 . A.T.
oroddexTa. OnbrTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHnbl poTodddekra.
® fi)(b 9 bubnuorexa [JOK
YpaBHeHre DUHIIITEHHA [T
42 https://m.edsoo.ru/ff0d015
dororddekra. «Kpachas .
rpanuna» Gotorddexra N
JaBnenue csera. Onbitsl I1. bubnuorexa [JOK
43 H. JIebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
JICUCTBUE CBETA 6
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE!
44 | dorosnemeHT, HoTOIATUHK,
coJIHEeUHas OaTapes,
CBETOIHMO]T
Pemenue 3anau mo teme bu6mmorexa [IOK
45 | «3OneMeHTbl KBaHTOBOU https://m.edsoo.ru/ff0d030
OTITHUKI 2
Monpens aToma TomcoHa. bu6mmorexa [IOK
46 | OmnbiTel Pesepdopaa mo https://m.edsoo.ru/ff0d091

PaACCECAIHNIO O-HaCTHII.

a



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

IInanerapnas mozens aroma

47

ITocTtynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u norionieHue
(hOTOHOB TpH TIEpexo/Ie
aToma C OJHOTO YPOBHS
SHEpPruu Ha Ipyrou. Buasl
CHEKTPOB

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

49

BoaHoBEIe cBOMCTBA
yactull. Bonnsl ne bpowiis.
KopnyckynsipHo-BoIHOBOW
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

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

50

OtkpsiTHE
pannoakTUBHOCTU. OIBITHI
Pesepdopaa o
OIpEeJICJIEHUIO COCTaBa
PaZliOaKTUBHOTO U3JTyYCHHS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaowuctBa anbda-, 6era-,
raMma-usnyudeHus. BausHue
PaMOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HenTpoHa. M30Toms!.
Anbda-pacna.
DNEeKTPOHHBIN 1
MMO3UTPOHHBIW OeTa-pacma.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d116
2



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/ff0d1162

I'amma-uznydenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsie peakuuu.

S nepHbn peaktop.
[Tpobnembl, MepCreKTUBEL,
9KOJIOTUYECKHE ACTIEKTHI
AJIEPHOU YHEPIETUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIC YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTop1 HaOJIIOICHUS 1
perucrpamnuu
AJIEMEHTAPHBIX YACTHII.
Kpyrasriii cron
«DyH1aMEHTaIbHbBIE
B3anMoAeucTBUA. EMMHCTBO
(bu3NYECKON KapTHUHBI
MUpPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Dranbl pa3BUTHS
actpoHomuu. [IpuknagHoe n
MHPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Buy
3BE€3HOrO HeOa. Co3Be3nus,
SIPKUE 3BE3/bI, IUIAHETHI, UX
BUAMMOE JBHKCHHUE.
CosnHeuHas cucrema

56

Comnaue. ConHeunas
aKTUBHOCTE. VICTOUHHK



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

sHepruu CoJiHIA U 3BE3]

S7

3BE3b1, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI
TJIaBHOW
IMOCJIEIOBATCILHOCTH.
BuyrtpenHnee ctpoenue
3B€31. COBpeMEHHbBIE
MPEJICTABJICHUS O
MPOUCXOXKICHUU U
spoJrrorinu CoJTHIIA U 3BE3 ]

58

Mieunbin [1yte — Hamma
TI'anaktuka. Ilonoxenue u
nekenre CoJiHIa B
TI'anaktuke. I'amakTukm.
UYepHble AbIPHI B s11pax
rajlakTUK

59

Bcenennas. Pa3z6eranue
rajaktuk. Teopus
Bosbiioro B3peiBa.
PennkroBoe u3nydeHue.
Meraranaktuka

60

Heperennsie npo0iaembl
aCTPOHOMHUU

61

KonrtponsHas pabora
«ONEeMEHThI aCTPOHOMHH U
acTpo(U3UKI»




62

O6o06maromuit ypok. Poib
(bU3MKU ¥ aCTPOHOMUH B
SKOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAILHOM U DTUYECKOU
chepax neaTeIbHOCTH
YyejoBeKa

63

O606maromuit ypok. Poib
1 MeCTO (PUBHKHU U
aCTPOHOMUU B
COBPEMEHHOM HAYYHOU
KapTUHE MHpa

64

O606maromuii ypok. Poib
¢buznyeckoil Teopun B
(dhopMUpOBaHUH
MIPEACTABICHUH O
¢bu3nyueckoil KapTuHe MUpa

65

O6o06maromuit ypok. Mecto
(bu3nyeckoil KapTUHbBI MUpa
B 00IIEM psY
COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX IIPEICTABICHUN O
pupoe

66

PesepBHBIil ypoK.
MaruauTHOE noJie.
DneKTpoMarHuTHas

HHIAYKIOUA




67

PesepBHblii ypok. OnTuka.
OCHOBBI CIELIMATILHOM
TEOPUH OTHOCUTEIBHOCTU

68

Pesepusiii ypok. KBantoBas
¢dusnka. DIeMeHTHI
aCTPOHOMMH U aCTPOPUUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d178
4

OBILEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

68



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