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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 00pa30BaTeIbHON MporpamMmbl, npeactaBieHHbIXx B PI'OC
COO, a Takxe c yu€toM deaepaqbHON pabouell MporpaMMbl BOCIIUTAHUS
KOHLIETIIIMY IIpenojaBanus yueOHoro npeamMera «dus3uka» B 00pa30BaTENbHBIX
opranmsanusax  Poccmiickon — dPexepanuu, — peAM3YIOIIUX  OCHOBHBIE
o0pa3oBaTebHbIE MPOTPAMMBI.

Copepxanue mporpaMMmbl MO (HU3UKE HaAIpaBIeHO Ha (OPMUPOBAHHE
€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 MmIaHUPYyEeMbIM JIHUYHOCTHBIM, MPEAMETHBIM U
MeETaIlpeAMETHBIM pe3yJbTaTaM 00yUYEHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aluyd  MEXNPEIMETHBIX CBA3€d (U3HKKM C €CTECTBEHHO-HAay4YHBIMU
y4eOHbIMU TpeAMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIE LENH W3YYECHHS
(U3HKM Ha YpOBHE CpeHEro o01ero o0pa3oBaHusl, MIIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHMS Kypca (PU3MKHU: JUYHOCTHBIE, METAlpelIMETHbIE, MPEAMETHBIE (Ha
0a30BOM YpOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e TIUIAHUPYEMBIC pE3YyJbTaThl OCBOCHUS Kypca (u3uku Ha 0a30BOM

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

e cojepkaHue yueOHoro npeamera « Pu3nkay 1mno rojgaM o0ydeHusl.

du3nuka 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 —
CUCTEMOOOpa3yOUMi Il  €CTECTBEHHO-HAYYHbIX y4€OHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHbBI JIEKAT B OCHOBE IMPOIIECCOB U SIBJICHUM,
M3ydyaeMbIX XHUMHEH, Ouosiorued, pusnueckod reorpadueit U acTpoHOMHEH.
Hcnonb3oBaHne M aKTUBHOE MPUMEHEHHE (U3MUECKMX 3HAHUM OmpenesseT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUW B cdepe IHEPreTUKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPUAIIOB C 3aJaHHBIMU
CBOMCTBaMH M JApyrux. W3yueHue @U3MKM BHOCUT OCHOBHOW BKJIAJ B
(opMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa O0OydYarolmuxcsi, B
(dopMHpoBaHWE YMEHHMA NPUMEHSITh HAyYHbIA METOJ IMO3HAHUS MpHU
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 HEW KypC SBISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCeX pa3AesioB (U3HMKHU, BKIIOYAET
KaK BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW maTepuall Kypca (U3UKU
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmum B Kypce sBIgeTcs
(dbopmMHpoBaHUe MPEACTaBICHUN 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 OOIIEeCTBAa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMU UM SKOJIOTMUYECKUMHU ITPOOIEMaMHU.



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

Hoes »sxonocuzayuu peanusyercss MNOCPEACTBOM BBEIECHUS 3JIEMEHTOB
COJIEpKaHus, MOCBSIIEHHBIX SKOJIOTHYECKUM MpoljemMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CYyKICHUS
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 NPEJACTABICHUAX O MPHUPOJAE, TPaHMUIIAX
NPUMEHUMOCTH TEOpWH, JJIsl ONMUCAHHsS €CTECTBEHHO-HAyYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-ESTENbHOCTHBI TOMX0 B Kypce (HU3UKH peann3yercs
MPEXKIE€ BCETO 3a CUET OPraHu3aluy SKCIECPUMEHTAIBHOW JI€SITEIbHOCTH
oOyuatomuxcs. [[ns 6a30Boro ypoBHsSI Kypca (PU3HKA — 3TO HMCIOJIb30BAHHE
CUCTeMBbI (DPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a00paTOPHBIX
paboT, KOTOpble 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 ynensieTCsl PENICHUIO PacdYETHBIX M KAa4eCTBEHHBIX
3amgad. [Ipy 5ToM amst pacu€THBIX 3a/1a4 IPUOPUTETOM SIBISIOTCS 3a/1a4M C SIBHO
3alaHHOM  (PU3UYECKOM MOJENbIO, TMO3BOJISIONIME TMPUMEHSTh H3yYEHHbIE
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U WHTETPUPYS
3HaHWA W3 pa3HbIX pazaenoB. [l KadyecTBEHHBIX 3aJad TMPUOPUTETOM
ABIIIIOTCS 3aJaHUs HAa OOBSICHEHHE TMPOTEKaHWS (PU3NYECKUX SIBICHUNA U
MPOIIECCOB B OKPYXKAIOIIEH >XKU3HU, TpeOyrolue BbIOOpa (HU3NYECKON MOACIH
JUIS CUTYalluy TPAKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOecreueHu0 ydeOHOro rmpoiiecca 0a30BBbIM YpOBEHb Kypca
bU3UKM Ha YpPOBHE CpEAHEro oOliero oOpa3oBaHUs JOJDKEH H3y4aThCS B
YCIOBUSX MPEIMETHOT0 KaOuHeTa (PM3UKHU WM B YCIOBHSIX HHTETPUPOBAHHOTO
KaOWHeTa NpPEeIMETOB €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 oOopynoBaHue (GOpPMUPYETCS B COOTBETCTBUM 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 YUYCHHMUECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcs B BUJ€ TEMAaTUIECKUX KOMIUIEKTOB M 00€CIIeYMBACTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO 00OPYIIOBAHUS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM



MCIOJIb30BaHUHU aHAJIOTOBBIX M IMU(POBBIX MPHUOOPOB, a TAaKKE KOMITbIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOPUH.
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 (6a30Bblil YpOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBanus orBoautcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEEINIO),
B 11 xnacce — 68 yacoB (2 yaca B HEIEINIO).

[Ipemaraemeiii B mporpamMme 1o (U3MKE IEePEUYCHb JIAOOPATOPHBIX H
IPAKTUYCCKUX PadOT SBIACTCS PEKOMCHIOBAHHBIM, YUYUTENb JCIIacT BHIOOP
IIPOBEICHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYaATbHBIX
ocoOeHHoCTe| oOy4Jarouuxcs.



COILEPKXAHUE OBYUYEHUASA

Pa3nen 4. JnekTpoAnHaMHKA

Tema 3. Macnummnoe noe. In1eKmpomMazHUmMHAA UHOYKYUSA

IlocrosiHHBIE MarHuThl. B3auMOIEHWCTBHE TOCTOSHHBIX  MArHHMTOB.
MaruutHoe nosie. BexkTop MarHWUTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHATHBIX MOJIeW. JINHMM MarHuTHOM MHAYKUMK. KapThHa JTMHWI MarHUTHOU
MHIYKUWU TOJIA TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe o€ MPOBOJHMKA € TOKOM. KapThHa nMHUN HHIYKLHH
MAarHATHOTO TOJISI JUIMHHOTO MPSMOTO IPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO
MIPOBOJIHMKA, KarTymkud ¢ TokoM. OmnbiT Opcrena. BsaumopeiicTBue
IIPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna JlopeHna, €€ MOIynap W HampaBiieHuE. JIBH)KEHUE 3apsiKEHHOU
YacCTHUIIbl B OJJHOPOJHOM MarHUTHOM MoJje. PaboTa cunbl Jlopeniia.

SIBneHHME DIEKTPOMAarHWTHOM MHAYKUIHWH. [IOTOK BEKTOpa MarHWTHOU
MHIYKIUU. OJEKTPOABMKYINAS CHJIA WHAYKIHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu Papanes.

BuxpeBoe anekTpuyeckoe mojie. DIEKTPOABHKYIIAs CUJIa MHIYKIUU B
IIPOBOAHUKE, IBHKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuino Jlenna.

NHnykTMBHOCTE. fIBIEHME CaMOMHAYKIMHU. OJIEKTPOABIKYLIAs CHJa
CaMOMHIYKIINH.

DHEpPrusi MAarHUTHOTO ITOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOWCTBA MW INPAKTUYECKOE NPUMEHEHHE: ITOCTOSHHBIE
MAarHATHI, AJIEKTPOMArHUTHI, 3JIEKTPOJBUIATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacTHIL], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OneiT Dpcrena.

OTKJIIOHEHUE JIEKTPOHHOT'O ITyYKa MATHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMYM MarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHue 3JIEeKTPOMAarHUTHOM UHIYKUHUH.

IIpaBuino Jlenna.

3aBUCHUMOCTh  JJIEKTPOABIKYLIEM CHJIBI HMHAYKUUMA OT CKOPOCTH
WU3MEHEHHS] MArHUTHOTO MOTOKA.

SIBneHne CaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHUTa HA PAMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIYKIIHAH.

Pa3nen 5. Kosie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHuUmHble KO1e0AHUA
KonebarensHast cucrema. CBOOOIHBIE MeEXaHUYECKHE KOJIEOAHUS.
I"apmonunueckue konedbanus. [lepuon, yactora, amMmuTyaa u ¢gasza KojgeOaHui.
[IpyxuHHBII MAasITHUK. Marematnueckui MasiTHUK. YpaBHeHuE



rapMOHMYecKHX KosieOanuid. IIpeBpaieHne 3HEpPruM Npu TaAPMOHUYECKUX
KOJICOaHUSX.

Konebatenbupiii koHTYyp. CBOOOIHBIE SJEKTPOMATHUTHBIE KOJICOAHUS B
UJCANTbHOM KOJICOATEIIbHOM KOHTYpe. AHAJIOTUs MEXAY MEXaHUYECKUMU U
AJIEKTpOMAarHuTHeIMU KosieOanusimu. dopmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUM B UJICATHHOM KOJIEOATEIHHOM KOHTYDE.

[IpencraBienne o0  3aTyxalmmx  KojieOaHWsX.  BBIHYXIeHHbIE
MexaHudeckue KosieOaHus. Pe3oHaHc. BBIHYXIEHHBIE 3JIEKTPOMAarHUTHbBIE
KOJIeOaHUsl.

[lepemennblii TOK. CUHYCOMJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ M JEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKa U
HaIpSKEHUS.

Tpancdopmarop. [IpousBoacTBO,  mepenaya W [OTpeOIeHUE
DNEKTPUYECKOM  DHEPIrUHM. OKOJOTHYECKME PUCKH TPU  IPOU3BOJCTBE
aneKTposHeprun. KynbTypa MCronb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHON
AKU3HH.

TexHuyeckre yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T€HEPAaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoJeOaTEIbHONW CUCTEMBI (MPYKUHHBINA WU
MaTeMaTUYECKUI MasiTHUK).

HaOnronenue 3aryxaromumx KojieOaHui.

UccnenoBanuie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmronenue pezoHanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcumwimorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HANPsIKEHUS OT BPEMEHU)
JUTSL JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc npu mnociienoBaTEIbHOM COEIMHEHHHM PE3UCTOpa, KaTYIIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenb TMHUY 3JIEKTponepeayn.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUI 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 31eKmMpPOMAZHUNIHbIE 6OJIHbL

Mexanuueckrue BOJHBI, yclIoBUsI pacnpocTtpaHenus. Ilepuon. CkopocThb
pacnpocTpaHeHuss U JjuHa BOJHBL [lomepedHble W MPOAOJIbHBIE BOJIHBI.
Nurepdepenius u auppakuus MeXaHU4eCKUX BOJIH.

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

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHSI H3JIYYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3aumHas opuenrtauus BektopoB E, B, V B anekTrpoMarHuTHON BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, MPEIOMIICHUE, TOJIIpU3alts,
mudpakuus, uarepdepenus. CKOpoCTh JIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31eKTpOMAarHUTHBIX BOJIH. [I[puMeHeHre IeKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Pagnookaus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIECH CPEbI.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl IMarHOCTHKA B TEXHUKE W MEIUIMHE, pajap,
paauonpuEMHHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus.



Jlemoncmpayuu

ObpazoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneoiromieecs Teo Kak HCTOYHUK 3BYKa.

Habmonenue oTpaskeHus: U MPeIoMIICHHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1udppakind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGmoienue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYJIO0W U
4acTOTOU KoseOaHuil.

HccnenoBanne  CBOWCTB ~ JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
MpeNIOMJIEHUE, NOIApU3anns, Tudpakums, UHTephepeH .

Tema 3. Onmuxa

I'eomerpuueckas ontuka. I[IpsMonuHENHOE pacHpOCTpaHEHUE CBETa B
oaHopoaHoM cpeae. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMJEHUS CBeTa. AOCOIIOTHBIN
nokasatesb npenomiienus. [loHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHblil yroa
MIOJIHOT'O BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cBeta. LBer.

ColOuparomyie ¥ pacceuBaronue JuH3bI. ToHKass auH3a. POKycHOE
pPAcCTOsIHUE M ONTHYECKas CHJIa TOHKOW JIMH3bI. [locTpoeHne n3oOpaxeHuil B
coOMparolMX MW pacceuBalOmMX JuH3aX. Dopmyna TOHKOM  JIMH3BIL.
VBenuueHue, JaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUIECKON ONITUKH.

BonnoBas onrtuka. Matepdepenuus cBera. KorepeHTHbIE HCTOYHUKH.
VYcaoBuss HaOMOAEHUS MAaKCUMYMOB M MHHUMYMOB B HMHTEp(PEpEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HMudpakus ceeta. JudpaxumnonHas pemérka. YcioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TIpM MaJ€HHUH MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToamnmapaT, MPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJIAPOU.

Jlemoncmpayuu

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

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenue natepdepeHnu crera.

HaoOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[Tony4yeHue cekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonydyenue cnektpa ¢ mOMONIbI0 JUGPAKIHOHHON PEIIETKY.

HaGnronenue nossipusaiivu cBeTa.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaTtens NpeoOMIICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUMN B JIMH3aX.

Habmronenue nucnepcuu cBera.



Pasznes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCHTEIbHOCTH

['pannnbl  OPUMEHMMOCTH  KJIacCHYeCKOM  MexaHuku. [loctynartsl
CIIEIMAIBHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOZYJIA CKOPOCTH
CBETa B BAKyyMe€, IPUHUUI OTHOCUTEIBHOCTH DUHIITEIHA.

OTHOCHUTENIBHOCTh ~ OJJHOBPEMEHHOCTH.  3aMEUICHHE BpPEMEHU U
COKpAILECHUE JIINHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C BSHEPrUE€d U HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprus NoKosl.

Pasznen 7. KanToBas ¢pusuka

Tema 1. Dnemenmovt K6AHM OGO ONMUKU

®otonbl. @opmyna Ilmanka cBA3M 3HEpruu (POTOHA € €ro 4acTOTOM.
DHeprus ¥ UMIyJbsc (HOTOHA.

OtkpeiTie u uccaenoanue (oroapdekra. Onbitel A. I'. Cronerosa.
3akonsl GoToddexra. YpaBHenue OifHiTerHa aia poTodddexra. «Kpachas
rpanuna» ¢potodddexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XHAMHUYECKOE JIEUCTBUE CBETA.

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

Jlemoncmpayuu

®o103((PexT Ha YCTaHOBKE C LIMHKOBOM IJIACTUHOM.

Uccnenosanue 3akoHOB BHEMIHETO (HoTOdhdEKTa.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OnbiTel Pezepdopaa mo paccesHuiO o -4acTHil.
[Inanerapuas monens aroma. Ilocrynatel bopa. M3nmydyeHue u moriomeHue
(OTOHOB MpU NEpPEXoAe aToMa C OAHOTO YPOBHSI SHEPrUU Ha JApyroil. Bumswl
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aToOMa BOJAOPO/IA.

BonnoBeie cBoiictBa uactuu. Bomuel ne bpoing. KopmyckynsipHo-
BOJIHOBOM AyaJIN3M.

CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuyeckre ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

Onpenenenre JJIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHeHYaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpoeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH. OmbiThl  Pesepdopma 1o  ompeneneHUO  cOCTaBa
paanoakTUBHOrO wu3nydeHus. CBoicTBa anbda-, Oera-, ramma-u3y4yeHHUs.
BnusgHue pagnoakTUBHOCTH Ha JKUBbIE OPTaHU3MBI.

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



Anb(a-pacnaa. DJEKTPOHHBII M NO3UTPOHHBIN Oera-pacnag. ['amma-
U3JIydeHHEe. 3aKOH PaJIMOAKTHBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT macchl sipa.

SAnepnsle peakuuu. [lenenue u cuHTE3 A1€p.

SAnepuerit peakrop. Tepmosinepusiii cuaTe3. [IpoOIeMBbI M TIEPCTIEKTUBEI
AJIEPHOM SHEPTETHKU. DKOJOTUYECKHE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

MeToap1 HAOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTabHBIE B3aWMOJICHCTBUS. EMWHCTBO (DU3MYECKOW KapTHHBI
MUpa.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: JO3UMETD,
Kamepa BunbcoHa, siaepHblil peakTop, aToMHasi 0oMOa.

Jlemoncmpayuu

CU€TYMK MOHUBHUPYIOUIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (hoTOrpadusim).

Pa3znen 8. DieMeHTBI aCTPOHOMUM U ACTPOPUIUKHU

Ortanel pa3BUTHS acTpOHOMMHM. [IpuKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUH.

Bup 3Bé3nHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConHeuHas cucrema.

Comnue. Conneynasgs akTuBHOCTbh. VcTtounuk sHeprum ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKH. J[MarpamMma «CIIEKTpalbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM NOCIENOBATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3]] TJIABHOM NOCJIEN0BATENBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABIEHUS O MMPOUCXOKICHUH U 3Boonnn CosHIa
M 3BE3]1. DTanbl JKU3HU 3BE3 .

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxxenue u apuxenne CoyHIA B
lNanaktrke. Tumnbl rajakTuk. PaguoramakTuku w kBaszapbl. YEpHBIE IBIPHI B
AIpax TAIAKTHUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O0sa. PazOeranue
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmrabnas ctpykrypa Beenennoid. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Vuenuueckue nabnooenus

Habmonenus HEBOOPYKEHHBIM rJ1a30M c VCTIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUJIOKEHUW ISl  ONpEAEeieHUs] TIOJIOKEHHUS] HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be31si CeBepHOro Moyyapus u
SIPKUE 3BE3/IBL.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeuynoro IlyTu.

O0o0maromnee MOBTOPEHUE

Ponp ¢u3ukum u acTpoHOMUM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKOW cdepax NeATeIbHOCTH 4YElIOBEKa, pojib U MECTO
GU3MKM W acTPOHOMHMHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
dbuznyeckor Teopun B POpMHUPOBAHUU TIPEACTABICHUN O (PU3NUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H



Nzydenne kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce oCyIecTBiIsieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAy4YHOIO
MO3HAHUS: SBJICHUE, HAYYHBIA (PakT, THIOTe3a, (hru3nuecKkas BEIMYMHA, 3aKOH,
Teopus, HaOIIOeHHE, FIKCIIEPUMEHT, MOJICTTUPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: pELIEHHE CUCTEMbl YpPaBHEHUW, TPUTOHOMETPUYECKUE
byHKIIAN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U MX IMPOEKIIMU HAa OCH KOOPJWHAT,
CIIO)KEHHE BEKTOPOB, IPOM3BOJHBIC JJIEMEHTAPHBIX (DYHKIMA, TPU3HAKU
no100Us TPEYroJIbHUKOB, OMpEETICHHE IUIOMAAN TUIOCKUX (Uryp m oobéma
Te.

buonocus: >nekTpuyeckue SBJICHUS B KUBOM MpUpPOJE, KojieOaTelbHbIE
JBIDKCHUST B JKMBOW NPHUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE,
NEUCTBUE paiMAllMK HA KUBBIE OPraHU3MBI.

Xumus: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHCTAJUIMYECKash CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BAHMS KPUCTANIMYECKOM  PEHIETKH,
CIIEKTPAJIbHBIN AHAJIN3S.

l'eocpagusa: wmarHUTHBIE TMOJNIOCA 3€MJIM, 3aJ€KH MArHUTHBIX Py,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICEHUI.

Texnonocusi: NVMHUM DIIEKTpOIEpeAad, TE€HEepaTop MEePEMEHHOTO TOKa,
ANEKTPOJBUraTENb, MHIYKIIMOHHAS T1€4Yb, pajap, paaIuoNpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN amnmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHAas Oatapes.



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

OcBoenne yueOHOro mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIEro
oOpazoBaHusi  (0a30BbIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTUIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHHS Yy4ueOHOTo mpeameTra «Du3uKay
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH U CIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAThCSl CPOPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEN JUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHUHCKOTO  OOIIECTBa,
pacuIMpeHUe >KU3HEHHOTO OMbITa U OMNbITa JCATEIBHOCTH B TIpoliecce
peanu3aliid OCHOBHBIX HAIPaBICHUN 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 TPAJAUIMOHHBIX OOIICYETIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAX IPAXKIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

yMEHUE  B3aUMOJICMCTBOBaTH C  COIMAIBHBIMM  HHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM 1EATENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH HUJICHTUYHOCTH,
NaTPUOTU3MA,

[IEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHHSIM
POCCHICKUX YYEHBIX B 0051aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO W MPUHUMATh OCO3HAHHBIE 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 JCTETHKY HAyIHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCHIUTAHMSA:

MHTEpEC K Pa3IudHbIM chepaM mpodecCHOHATBbHOM eI TeIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHME COBEpIIAaTh OCO3HAHHBIN
BBIOOp Oyaymield mpodeccuu W pearn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpPa30BaHUIO 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 1IeJIe YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

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

7) HEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

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

METAIIPEAMETHBIE PE3YJ/IBTATBI

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 SABJICHUSIX;

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

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

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCJIOBHUSIX pEaJbHOIO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJIEHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebckue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

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

BJIQJETh BHUAAMH JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3IMYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITh MPUYMHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUNIOTE3y €€ PEIIeHMs], HAXOJUTh apryMEHThI JUIsl JOKa3aTesIbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJI€ PEIICHMs 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLEHMBATh MX JIOCTOBEPHOCTH, IMPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00pa3oBaTEIbHOU
NEeSATEIBHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OMBIT;



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

YMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJEH, PEJIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEIICHHUS;

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

Pabora ¢ nuHpopmanueii:

BJIa/IETh HaBBIKAaMHU MOJyuyeHUs MHPOpManuu (HU3HUECKOTO COJEpKaHus
13 UCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh MOUCK, aHAJIN3,
CUCTEMAaTHU3alMI0 U MHTEPHPETAUI0 HHPOPMAIMK PA3NIUYHBIX BUJOB U (OpM
MPEACTABJICHHUS;

OLICHMBAThH JOCTOBEPHOCTHh HH(OpMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJOTUA B  pEUIEHUHM  KOTHUTHBHBIX,  KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 337a4 C COONIIOJIeHHEM TPEOOBAaHUM SPrOHOMUKHU, TEXHUKU
0€30IacHOCTH, TUTUEHBI, PECYPCOCOEPEIKEHUSI, TPABOBBIX U ITHUYECKUX HOPM,
HOPM UH(OPMaLIMOHHOM 0€30MacHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PA3NMUYHBIX (opMarax C
y4€TOM Ha3HaueHus UWHOpMAUMU H UEJIEBOM ayAUTOpUH, BbIOMpas
ONTHUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaTIU3ALINH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIe yueOHbIe 1eCTBHSA:

OCYUIECTBJIATh OOIIEHHE Ha Ypokax (QU3MKA MU BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSAr4aTh
KOH(DJIUKTBIL;

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

IIOHMMAaTh W  MCIHOJB30BATh  MPEMMYyLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHON pabOTHI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHCTBHMA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHAMATh 1€MW COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBATh ACHUCTBUSA MO €€ JNOCTHUKEHHIO: COCTaBJIATh IUIAH JICVCTBHM,
pacupenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLIEHMBATh KA4E€CTBO CBOETO BKJIAJa M KAXKJIOrO0 yYaCTHHUKA KOMAaHIbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBJISATh IO3UTHUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIUYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE HeiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbBHO ~ OCYLUECTBJIATH IIO3HABATEIIBHYIO  JIESATEIBHOCTH B
obmactu (QU3MKK U ACTPOHOMHUH, BBISBIATH MPOOJEMBbI, 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 CUTYallUsIM;



pacmidpsaTh paMKu  y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTECHUM;

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

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U TPOSBICHHUIO IPYAMIMUA B 00JIacTH
(U3MKH, TIOCTOSTHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBII U 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 PE3YJIbTATOB H
OCHOBaHMIA;

UCIIOJIb30BaTh MNPUEMBI pedieKcHH Il OLIEHKW CHUTyallud, BbIOOpa
BEPHOTO PEILICHNUS;

YMETh OLICHHBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHHS IO HX
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 OLIMOKHU.

B npornecce 10CcTH)EHUS TMYHOCTHBIX PE3YJIBTATOB OCBOEHUS MTPOTrPaMMBI
no Qusuke s YpPOBHS cpeaHero oOmiero oOpa3oBaHUsS Yy OOyYaromuxcs

COBEPIIICHCTBYETCS OMOITMOHAITEHBIN WHTEJUICKT, TIPEAMOJIarafoIIHA
c(hOpMUPOBAHHOCT:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TNOHMMATh  CBOE

AMOIIMOHAJIBHOE COCTOSTHUE, BHJETh HANpaBJICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, 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 MOTHBALMU, BKJIIOYAIOIIEH CTPEMIICHHUE K JOCTHKEHUIO LIENN
U yCIexy, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXO/S U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUHU, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh  HMOIIMOHAIBHOE
COCTOSIHMUE JpPYIMX, YUYWUTBIBaTh €ro TMpH OCYIIECTBICHUH OOIICHMS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

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 HAay4YHOM KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHUH, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBaTh TPAHULBI MPUMEHEHUS H3YUYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaibHas TOYKA, WHEpUUAIbHAs CUCTEMA OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UACAJBHBIM a3, MOJEIA CTPOEHHUS Ta30B, KUIAKOCTEH W TBEPABIX TEI,
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  DJIGKTPOJAWHAMHUKHM: PAaBHOMEPHOE H  PAaBHOYCKOPEHHOE
NpsIMOJIMHEHOE  JBM)KEHHE, CBOOOJAHOE TAaJCHHE TeJl, JBUKEHHE IO
OKPY>KHOCTH, HWHEpLHs, B3auMojeicTBue Tei, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMA Tell MpPHU
HarpeBaHuM (OXJIAXIEHUH), TEIJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHACHCALIMS,
IJIABJICHUE, KPUCTAUIM3ALMsl, KUIICHUE, BIAXKHOCTh BO3/1yXd, IOBBIIICHUE
NABJICHHWS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEKIY
IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaX, DJJIEKTPU3AalUsA  Tell,
B3aMMO/JICHCTBUE 3aPAIOB;

ONKCHIBATh MEXAaHUYECKOE JBUKEHUE, UCTIONb3YS (PU3NYECKUE BETNUUHBI:
KOOpAWHATA, IyTh, NEPEMEIIECHHUE, CKOPOCTh, YCKOPEHHME, Macca Teja, CUJa,
MMIYJbC  Te€Na, KHHETHYECKAass  DHEPrus, IOTCHUHAJIbHAsA  DHEPIHUs,
MeXaHuvecKkas padoTa, MEXaHWYeCKas: MOIIHOCTB; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HCIOIb3YEMBIX BEIIMYMH, UX O0O3HAYEHUS U
€AMHUIIbL, HAXOAUTH (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMUUHY
C APYTMMH BEIMYHHAMMU;

ONMUCBHIBATh U3YYEHHBIE TEIIOBBIE CBOWCTBA TEJ W TEIUIOBHIE SBICHUS,
UCTIONB3ysl (U3MYECKUE BEIMYMHBL: JIaBIIEHUE Tra3za, TeMIlepaTypa, CpeaHss
KHUHETHYEeCKas DHEPrus Xa0THYECKOTO JBHKCHUS MOJIEKY,
CpPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOIQ(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU TPaBUIBHO TPAKTOBATh (PU3WYECKHUIA CMBICT
UCIIOJIb3YEMbIX BEJIIMYMH, UX OOO3HAUEHUS U €IWHHUIIBI, HAXOJIUTh (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMUHY C IPYTUMH BEJIMYMHAM;

ONMUCBHIBATh  M3YYEHHBIE  DJJEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
AJIEKTPUUYECKUE SBJICHUS (TIPOLIECChI), HCMONB3YS (U3UYECKUE BEITUUYUHBI:
ANEKTPUYECKUH 3apsill, dJIEKTPUUECKOE TOJIE, HAPSKEHHOCTD IOJIs, TOTEHIMAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU NPABUIBHO TPAKTOBATh (PM3UUECKUI
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS W E€IUHULI; YKa3bIBATh
GopMynbl, CBS3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEJMYMHAMU;

aHaNu3upoBaTh  (U3MYECKHE TMPOLECChl U  SBJICHUS, HCIOJb3Ys
(¢u3nyuecKrue 3aKOHbl W MPUHIUIBL: 3aKOH BcemMupHoro tsaroteHus, [, 11 u III
3aKkOHbl HBIOTOHA, 3aKOH COXpaHEHHWs MEXaHWYECKOW DJHEPIrUH, 3aKOH
COXpPAaHEHUSI UMITYJIbCA, IPUHUMUII CYNEPNO3ULMU CUJI, IPUHLNI PAaBHONPABUS
WHEPLUUAIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KHHETHUYECKYIO TEOPHIO
CTPOEHMS BEUIECTBA, TA30BbIC 3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW DIHEPTHUU
TEIJIOBOTO JIBUJKEHUS MOJEKYJ ¢ aOCOJIOTHOM TeMIEepaTypoid, MEepBbIM 3aKOH
TEPMOJUHAMHUKH, 3aKOH COXPAHEHUs JJIEKTPUUYECKOTO 3apsaa, 3akoH Kymona,
IPU 3TOM PA3NUYATh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €I0 MaTEMaTHYECKOE
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 OOOPYIOBaHMs, 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 3aBUCHMOCTH MEXIy (U3NYECKUMHU BEITUYMHAMU 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;

co0JiroaTh mpaBuiia 0€30MacHOro TPy/a MpU MPOBEACHUU UCCIIEA0BAaHUMN
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 (PM3MUECKUE 3aKOHbl M NPUHIIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/1a4yu BbIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OILIEHUBATH
peanbHOCTh MOTYYEHHOTO 3HaYeHUs1 (PU3NUECKOMN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
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  TOPEACTaBlIeHUs y4eOHOM UM HAyYHO-TIOMYJISIPHON
uHpopManuK, TMONYYEHHOM U3 Ppa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOpPMaLIUIO;

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

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH Tpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 3A0POBbS U COOIIOEHUS HOPM
HKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOILEH CpeJie;

paboTaTth B TpYIIE C BBIIOJIHEHHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PALUOHAIBHO pacHpenensitb OO0S3aHHOCTH U
IUIAHUPOBATh  JIESITEIbHOCTh B  HECTAHAAPTHBIX CHUTYyalMsIX, aJIeKBATHO
OLICHMBATh  BKJaJ  KaXJOr0 U3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMoOn MPOOJIEMBI.

K xonmy 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 MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU 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,
A/lepHasi MOJENb aToMa, HYKJIOHHAs MOJIEIb aTOMHOrO siapa IpH pPELICHUU
duznyeckux 3anad;

pacrio3HaBath (U3MUYECKUe SIBJICHUSA (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMHKHA M KBAaHTOBON (U3HMKHU: DJIEKTPUUYCCKAs
MPOBOAUMOCTD, TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE JICUCTBUS TOKA,
B3aMMOJICKCTBUE  MATrHUTOB, JJICKTPOMArHuUTHas  WHAYKUUS, JCHCTBHE
MarHUTHOTO TMOJiA Ha MPOBOJHUK C TOKOM U JBIKYUIUHCS 3aps,
AJEKTPOMArHUTHBIE KOJEOAHUS U BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPaHECHHE
CBETa, OTPAKEHHE, MpeToMIICHHEe, HHTepdepeHns, TU(PPaKIUI U TOIIPU3AIIHS
CBeTa, aucnepcus cBeta, hoTodnekrpuiaeckuii 3pdext (hotorddexr), cBeToBOEC
JABJICHUE, BO3HUKHOBEHHWE JIMHEMYaTOro CIEKTpa aromMa BOJOpPOAa,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh U3yUYCHHBIC CBOMCTBA BEIIECTBA (DJIECKTPUUECKUE, MAaTHUTHBIE,
ONTHUYECKHE,  DJCKTPUUECKYI0  MPOBOAUMOCTh  PA3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHbBIE SIBJICHUS (IIPOLIECCHI), UCMONB3YSd (PU3MUYECKUE BEITUUYHHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, FIEKTPUUECKOE HANPSHKEHHE, SJIEKTPUUECKOE
CONPOTUBJIEHUE, PAa3HOCTh MOTEHUHUAJOB, 3JIEKTPOABWXKYIIAs cujia, padoTa
TOKa, WHAYKIUS MAarHUTHOTO ToJisA, cuina Awmmnepa, cuna JlopeHna,
WHJYKTUBHOCTh KAaTYIIKUA, SHEPTUSl JJIEKTPUUYECKOTO W MATrHUTHOTO IIOJIEH,
MEpPUOJI U YacToTa KojeOaHuil B KoueOaTeIbHOM KOHTYpE, 3aps] U cuja TOKa B
Ipolecce TapMOHMYECKHUX  OBJEKTPOMArHUTHBIX  KoJjiebaHuil, (okycHoe
pacCTOSIHUE W ONTUYECKasl CUJIa JIMH3bI, IPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(UBUYECKUI CMBICT HMCIOJIb3YEMbIX BEIUYWH, UX OOO3HAUYCHUS U €JIUHMUIIBI,
yKa3bIBaTh (HOPMYJIbl, CBS3BIBAIOIIME JaHHYIO (U3UYECKYIO0 BEJIMYHUHY C
JIPYTUMU BEJTMYUHAMH,

OTNUCHIBATh H3YUYCHHbIC KBAHTOBBIC SIBIICHUS M MPOIECCHI, HCIOJb3YS
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 HCIIOJb3YEMbIX BEJIMYMH, UX OOO3HAYCHUS W E€IWHUIIBI, YKa3bIBaTh
bopMyJibl, CBS3BIBAIOIIME JIAHHYI (PU3MYECKYI0 BEJIMYUHY C JAPYTrUMU
BEJIMYMHAMM, BEIYUCIISITh 3HaAUCHUE (PU3UUECKON BEJIMUUHBI;

aHaIM3UpPOBaTh  (PUBMYECKHUE TPOIECChl U SIBJICHUS, HCIOJIb3Ys
dbu3uYecKre 3aKOHBI U MPUHIMIBL: 3aK0OH OMa, 3aKOHBI TIOCJIEIOBATEIHLHOTO U
MapajyieIbHOTO COEAUHEHUsI NPOBOAHUKOB, 3akoH Jlxoynsa—JleHua, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO pacnpoCTpaHEHUS
CBETa, 3aKOHbl OTPAKEHHUS CBETAa, 3aKOHbI IMPEJIOMIICHUS CBETa, yYpaBHEHHE
OliHmrenHa st poTordexTa, 3aKOH COXPAHEHUS SJHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOIrO 3apsiia, 3aKOH COXpPaHEHHUS
MacCOBOTO YHCIIA, MOCTYJaThl bopa, 3aKOH pajiMOaKTUBHOTO pacnajia, Mpu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (TPaHUIIbI, 00JaCTH) MPUMEHUMOCTH;

OTNpENENATh HaNpaBJICHHWE BEKTOpa WHAYKIIMM MAarHUTHOTO  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 MPSIMBIX U KOCBEHHBIX MU3MEPEHHI: MPU 3TOM
dbopmynupoBatk MpodiieMy/3a1adyy W TUIOTE3y Y4YEOHOTO SKCIEPHUMEHTAa,



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

OCYIIECTBIISITh MPSMbIE M KOCBEHHbIE M3MEPEHUS (PU3UUYECKUX BEIUYHH,
Opy 3TOM BBIOMpPATh ONTHUMAJBHBIM CHOCOO HM3MEpPEHHs M UCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKH ITOTPEMIHOCTEN U3MEPEHUM;

HCCJIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
OpSIMBIX HM3MEPEHUI: TMPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DPUKCHpPOBAThH
pE3yNbTaThl OMYYEHHOW 3aBUCUMOCTH (DU3HUECKHUX BEIIMYUH B BUAE TAOIUI[ U
rpaduKoB, JenaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBAHMUS,

co0MroAaTh MmpaBmiia OE30MacHOTO TPyia IPU MPOBEACHUHN HCCIEI0BaHUN
B paMKax y4eOHOIO 3KCIEPHUMEHTa, Y4EOHO-HCCIEOBATENbCKON U MPOEKTHON
NEATEIBHOCTH  C  HCHOJB30BAHMEM  H3MEPHUTENBHBIX  YCTPOHMCTB U
1a00paTOPHOTO 000PYOBAHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 33JaHHOW (PU3NYECKOH MOJEINbIO,
UCIIONb3Ysl (PM3MUECKUE 3aKOHbl M NPHUHIMIBI, HA OCHOBE aHAJM3a YCJIOBHS
3a/la4yu BbHIOMPATh (PU3HYECKYIO MOJEJb, BBIACHATh (DU3UUECKUE BEIMYMHBI U
(dopmynbl, HEOOXOAUMBIE ISl €€ pelIeHUs, TPOBOAUTh PACUETHl U OILICHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUs (PU3NUECKOIN BEITMUNHBI;

pemarb KaueCTBEHHbIE 3a/1avu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO LIETIOYKY PACCYKIEHUN C ONMOPOM HAa M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE SIBICHMUS;

UCIIOJIb30BaTh  MPU  PEIIEHWHM  y4eOHbIX  337a4  COBPEMEHHBIE
MHQOpMAMOHHBIE  TEXHOJOTMM  JJIi  [OMCKa,  CTPYKTYpHUPOBaHUS,
MHTEpPOpETallud W  TOPEACTaBICHHd y4eOHOM M HAay4YHO-TIOMYJISIPHON
uH(popManuy, TMONYYEHHOM U3 Ppa3NUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMALIUIO;

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

NPUBOANTH MPUMEPHI BKIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXkAIOIIETO MUPA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA N0 (PU3UKE B OBCEAHEBHOM KU3HU
st obecrieueHus 0e30macHOCTH TIpu  oOpamieHMu ¢ npubopamMu U
TEXHUYECKUMU YCTPOUCTBAMHU, JJIsl COXPAaHEHUS 30POBbS U COOMIOEHUS 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 CUTYalMsIX, aJeKBAaTHO
OLICHMBATh  BKJaJ  KaXJOr0 W3 YYaCTHUKOB TpyHIbl B  pEIICHHE
paccMaTpuBaeMoun poOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
HauMeHoBaHHUe KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (LM (pPOBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMPOrpamMMbl padoThI padoTbI
Paznen 1. JIEKTPOJIUHAMMUKA
MarnutHoe mone. Bu6 110K
HOIHOTEKA
11 DJICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97c
WHIYKIHS
Wroro no pazaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexannueckue u
2.1 DJIEKTPOMArHUTHEIE 9 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
Mexannueckue u
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LHOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bubnunorexa LIOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpUH

4

1

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

OTHOCHUTCIIBHOCTHU

Uroro no pazgeny 4

Paznesn 4. KBAHTOBAS ®PU3UKA

41 DJIeMEHTHI KBAaHTOBOU 6 bubnuotexa [JOK
' OIITUKHU https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
4.2
Crpoetne atoma 4 https://m.edso00.ru/7f41c97c
bubmnoreka IIOK
4.3 ATOMHO® 7p0 S https://m.edso00.ru/7f41c97¢c
Uroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnuotexa [JOK
' ¥ acTpOhH3HUKH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6oo6maromee 4 bu6mmoreka [JOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOT'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

11 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa KoHTpoJibHbIC IIpakTuyeckue
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTossHHBIE MATHUTHI M UX
B3aUMO/ICICTBHUE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIIHH. https://m.edsoo.ru/ff0c9778
JIuHuKM MarHuTHOM
UHIYKIUH
MaruauTHoe nosie
MIPOBOJIHUKA C TOKOM.
5 Onsir Dperena 1 bu6anoreka LIOK
peread. https://m.edsoo.ru/ff0c98fe
B3aumopeiicteue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota
3 «/3ydeHne MaraHuTHOTO 1 1 bubmorexa [JOK
i https://m.edsoo.ru/ff0c98fe
MOJIS KATYIIKH C TOKOM»
JlelicTBME€ MArHUTHOTO
TOJISI Ha TIPOBOTHHK C
4 tokoMm. Crita Ammepa. L 1 bubnuotexa [JOK
JIabopatopHas pabota https://m.edsoo.ru/ffoc9acO
«HccnenoBanue neucTBUSA
MOCTOSIHHOTO MarHuTa Ha



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

pPaMKy C TOKOM»

JleficTBEe MarHUTHOTO

TIOJISI Ha IBYDKYIIYIOCS

3apsHKECHHYIO YaCTHILY.

Cuna Jlopenna. Pabora
cuibl JIopeHna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoOMarHuTHas
nHaykuus. [loTok BekTopa
MarHUTHON MHIYKIIWH.
OJ1C unaykiuu. 3akoH
AJIEKTPOMArHUTHOM
unaykiuu Papazes

JlaGopaTtopHnast pabora
«Uccnenosanue sIBJICHUS
AIIEKTPOMArHUTHOU
UHAYKIIAN»

bubanoreka LIOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TOJIsl KaTYIIKH
C TOKOM.
DIIEKTPOMarHuTHOE IoJjie

bubanoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
UX IPUMECHEHHE!
IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHHUTHI,
JNEKTPOABUTATENb,



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

YCKOPHUTEIIN JIEMEHTAPHBIX
YacTHI], UHAYKIIMOHHAS
neyb

10

Ob6o06maromuit ypox
«MarsuTtHOE€ 1noJe.
DNeKTpOMarHuTHas
WHTYKIIHS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
UHIYKIHSD)

bubmnoreka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00OO1HbIE MEXaHUUECKHE
KOJIeOaHMS.
I'apmonnueckue
KoyiebaHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparenue
SHEPrUuu

bubanoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH NEPHOAA
MaJIbIX KoJieOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH H
MaccChl Tpy3a»

14

KosiebarenbHbIH KOHTYD.
CBoOogHbIe
D1 eKTpOMaFHI/ITHI)Ie

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

KoJieOaHMSs B UI€aIbHOM
KoJ1e0aTeIbHOM KOHTYpE.
AHanorust Mexay
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
UiealbHOM KoJie0aTeIbHOM
KOHTYpe

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrapienue o
3aTyXarlux KoJeOaHusx.
BrinyX1eHHbIE
MEXaHMYEeCKHE KOJICOaHus.
Pe3onanc. BeiHyxneHHbIE
AJIIEKTPOMArHUTHBIE
KOJICOaHMS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunycougaibHbIA
IIEPEMEHHBIN TOK.
MoOUIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOILIEE 3HAUYCHHUE
CHUJIbI TOKA U HAIPSKEHUS

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

18

Tpancdopmarop.
ITpousBoacTBO, epeaaya u
norpedieHue



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

AIEKTPUYECKON SJHEPIUU

19

YerpoiictBo 1
MPaKTUYECKOEe IPUMEHEHUE
AJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHUH
3JeKTponepeay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU ITPU
IPOM3BOJICTBE
anekTposHeprun. Kynerypa
UCIIOJIb30BAHMS
JJIEKTPOIHEPT U B
HOBCETHEBHOM KH3HU

21

MexanndecKkre BOJHEI,
YCIIOBHSI paCTIpOCTPAHECHHUS.
ITepuon. CxopocTtb
pacnpocTpaHeHus U JUIMHA
BOJIHBL [lonepeunsie n
MIPOJIOJTHHBIE BOJTHBI

bubanoreka LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTHh 3BYKa.
I'pomkocTh 3ByKa. Beicora
ToHa. TemOp 3ByKa

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

23

DNEeKTpOMarHuTHhIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [Ikama
AIEKTPOMATHUTHBIX BOJIH

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



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

[IpuHIMIIBI paIHOCBA3U U
TenesuacHus. Pa3surue

24
CPEICTB CBSI3H.
Pagnosokamnus
o5 KonTponbnas pabota bubmmoreka [JOK
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
IIpssmonuHeiiHOE
pacnpocTpaHeHHUE CBETA B
26 OJHOPOJHOMU cpene brbmmorexa LTOK
P . pese. https://m.edsoo.ru/ff0cd350
ToueyHBI HCTOYHHK CBETA.
JIyud cBera
OTtpakeHue cBeTa. 3aKOHbI
97 OTpa)KEHHUS CBETA. bubmuoreka [IOK
[TocTpoenue nzodpaxeHun https://m.edsoo.ru/ffOcd4e0
B TUIOCKOM 3€pKaje
IIpenomnenue ceera.
[TonHOE BHYTpEHHEE
28 otpaxkenue. [IpeaenbHbIN Bubnmorexa [IOK
p P https://m.edsoo.ru/ffOcd7f6
YTOJI TOJIHOTO BHYTPEHHETO
OTpakKeHUS
JlaGopaTtopHnast pabota
29 «3mepenue nmokasarens bubmmorexa LIOK
p https://m.edsoo.ru/ffOcd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [Toctpoenne
. bubnuoteka [JOK
30 N300paXKCHUH B JIMH3E.

dopmyiia TOHKOHU JIMH3BI.

https://m.edsoo.ru/ffOcddle



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

VYBenuueHue JIUH3bI

31

JlaGopaTtopHnas pabota
«HccnenoBanue CBOMCTB
M300paKeHUM B JIMH3aX»

32

Hucnepcus ceera.
CI1oHBIN cocTaB 0eoro
csera. LIBer. JlaboparopHas
pabora «Habmronenue
JTUCTICPCUU CBETA

33

Wutepdepenuus ceeta.
Judpaxuus cera.
JudpaxknuonHas pemeérka

bubmuorexa [JOK
https://m.edsoo.ru/ffOced22

34

[ToriepeyHOCTh CBETOBBIX
BosH. [lonspuzanus ceera

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue mpuOOpsl U
YCTPOMCTBA U YCIOBUS UX
6€3011acCHOTr0 MPUMEHEHUS

36

I'panubl TPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKHU.
IToctynaTel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH

bubanoreka LIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMe,Z[J'ICHI/IC BPEMCHHU U
COKpalICHUC OJINHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfad42

38

SHCpF WA U UMITYJIBC

bubnunorexa LIOK



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

PENATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl € SHEPTUEH U
UMITYJIbCOM. DHEPTUs
HIOKOSI

https://m.edsoo.ru/ffOcfc68

Konrponbnas padora
«Ontuka. OCHOBBI

bubnunoreka LIOK

39
ClielIMaIbHON TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
®otonbl. Dopmyna

40 [Tnanka. DHEeprus u bubamorexa LOK

' P https://m.edsoo.ru/ffOcfel6
UMIynasC GOTOHA
OTKpBITHE U HCCIIE0BaHNE B 10K
nonmoTexa

41 . A.
orospexra. Onrrer https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonsl Gpotordhdexra.
VYpaBHeHne DUHIITEHHA Bu6 1IOK

nonImoTexa

42 .
At Gotospexta https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
doroapdexra
JlaBnerune cBeta. ONBITHI

43 I1. H. JleGenena. but6mmorexa [IOK
XUMHYECKOe JeHUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u

44 MIPaKTHYECKOE

MMPUMCHCHHUC!



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

¢doTorsieMeHT, POTONATIHK,
coJHeyHast Oarapes,
CBETOJINOI

Pemenue 3agay mo reme

45 «DIIeMEUTEI KBAHTOBOK Bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OITHUKI
Mogens atroma ToMmcoHa.
OmnsiTel Pesepdopaa mo
46 ACCESIHUIO 0-YaCTHI] bubmorexa HOK
P ' https://m.edsoo.ru/ff0d091a
IInanerapnas Mmozenb
aToMma
bubmnoreka IIOK
47 Hocrynarst bopa https://m.edsoo.ru/ff0d0afa
W3nydyenue u norioueHme
OTOHOB IIPU IEPEXOJIE
48 S)TOMa co ioro y OBEH bubmmorexa TIOK
g ypv https://m.edsoo.ru/ffOd0Oafa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBBIE CBOMCTBA
vyactull. Bomuwl ne bpowumns.
49 Kopn HCK 1A HOI-[BOJ'II:I)-IOBOI/IV bubnnorexa [JOK
PHyCKyIAp https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3ITyYCHHE
OtkpeITHE
50 PaanoakTUBHOCTU. ONBITHI bubnunorexa LIOK
Peszepdopaa o https://m.edsoo.ru/ff0d0fd2

OMMpECACIICHHUIO COCTaBa



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
https://m.edsoo.ru/ff0d0fd2

PaAMOAKTUBHOTO
U3ITYy4CHUS

o1

CaowuictBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BJ'II/IHHI/IG pa[[HO&KTI/IBHOCTI/I
Ha JKXUBBIC OpFaHI/I3MbI

52

OTKpbITHE IPOTOHA U
HenuTpoHa. M3otonsl.
Anbpa-pacnan.
ONEKTPOHHBIW U
HO3UTPOHHBIN OeTa-pacra.
I'amma-n3nyuenue

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

53

OHeprus CBA3U HYKJIOHOB B
anpe. SinepHsle peakuum.
SInepHbIn peakTop.
[TpoOnemsbl, MepCHeKTUBHI,
DKOJIOTUYECKUE ACIIEKTBI
AIEPHOU DHEPIETUKH

bubanoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
MeTtob1 HaOMIOICHUS U
perucrpauuu
3JIEMEHTaPHBIX YaCTHII.
Kpyrasrii cron
«DyH1aMEHTAJIbHbIE
B3aMMOJICHCTBHS.
EnunctBo duznueckon

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

KapTUHBI MUPa»

55

OTanbl pa3BUTHUSA
actpoHoMmuu. IIpukiagHoe
Y MHPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHH.
Bup 3B€31H0r0 HebA.
Co3sBe3aus, spKue 3BE3/1bl,
IUIQHETHI, UX BUIUMOE
nBrokenue. CoJlHeUHas
cucremMa

56

Comnnue. Conneynas
aKTUBHOCTL. MICTOYHUK
sHepruu CoJiHIIA U 3BE3]

57

3BE31b1, X OCHOBHEBIE
XapaKTEpUCTUKU. 3BE3/1bI
TJ1aBHOU
IIOCJIE0BATEIBHOCTH.
BuyTtpenHee cTpoeHue
3B€3/. CoBpeMeHHbIE
IIPEICTABIICHUS O
MIPOUCXOXKICHUU U
sBosronnu CoJIHIA U 3BE3T

58

Mneunsin [yt — Hamma
I"amakTuka. [lonoxenne u
nemxenne CoJHIa B
INamakTuke. ['anakTuky.
YepHble AbIpHI B Aapax




TaJIaKTHUK

59

Bcenennas. Paz6eranmne
ranaktuk. Teopus
Boubiioro B3psiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonrponbHas padora
«IIeMeHThI aCTPOHOMHH U
acCTpOPUZHKI

62

O6o6maromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHICCKOH,
COIIMATLHOM U YTHYECKOI
chepax nesaTenbHOCTH
YeIoBeKa

63

O6o06matomuii ypok. Posnb
U MecTO (U3HKH U
aCTPOHOMHUU B
COBPEMEHHOMN HAyYHOUI
KapTHHE MHUpa

64

O6o06maromuii ypok. Posb
¢buznueckoit Teopun B
dbopmupoBaHUU




IIPEACTABICHUH O
¢u3uveckoil kKapTHHE MUpa

O0600mamui ypox.
Mecto puznaeckoi

65 KapTUHBI MUpPa B 00I1IEM
PsILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX

MPEJICTABICHUI O PUPOJIE

PesepBHBII ypOK.
66 MarnutHoe noie.
DNEeKTpOMarHuTHas

WHAYKIHUA

PesepBHblii ypok. OnTuka.
67 OCHOBBI CHIEIUATIEHOM
TEOPUHU OTHOCUTENHFHOCTHU

Pesepnslit ypok. KBantoBas
68 busrKa. DIeMEHThI

ACTPOHOMHHU U
acTpou3uKH

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

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






