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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma no ¢uznke 6a30BOro ypoBHs Ha YPOBHE CpefHEro o0uero oopazoBaHus paspaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHUH K pe3yabTaTaM OCBOCHUS
OCHOBHOW 00Opa3oBaTeNnbHOM mporpaMmel, mpeactaBieHHBIX B @I'OC COO, a Ttarke ¢ yuérom ¢enepaidbHO pabodedl mporpaMMbl BOCIHMTAHHS M KOHIEMILUH
npenojaBanus yueOHoro npeamera «Dusnka» B 00pazoBaTenbHbIX oprannzanusax Poccuiickoit @enepannu, peann3yroiux 0OCHOBHBIE 00pa30oBaTelbHbIC TPOrPaMMBI.

ConepxaHue MPOrpaMMbl 1Mo (PU3MKE HAIMpPaBICHO Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOW KapTHHBI Mupa oOyuaronmmxcs 10—11 kimaccoB mpu oOy4eHUH UX
¢uznke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IESTEIbHOCTHOrO moaxona. [lporpamma mo ¢usuke coorBercrByer TpedoBanusM ®I'OC COO x miaHHpyeMBIM
JIMYHOCTHBIM, NPCAMCTHBIM W MCTAIIPCAMCTHBIM pPEIYyJIbTaTaM 06yqu1/I;1, a TAaKXXC YUYHUTHIBACT H€O6XOILI/IMOCTB pearsanu MCXKITPEAMETHBIX cBsI3el (I)I/ISI/IKI/I C
€CTECTBEHHO-HAYYHBIMH YUCOHBIMH MpeMeTaMu. B Hell onpenensioTcss OCHOBHBIE LIENIM W3y4YeHUs (PU3MKH Ha YPOBHE CPEHero 00IIero oopa3oBaHus, INIAHUPYEMbIE
pe3yNIbTaThl OCBOSHHS Kypca (PM3UKH: TMYHOCTHBIE, METaNpeIMeTHbIE, TpeaMeTHbIe (Ha 0a30BOM ypOBHE).

[IporpamMma o usuke BKIFOYAET:

° IJIAHUPYEMBIC PE3YJIbTaThl OCBOCHUS Kypca (pU3MKH Ha 0A30BOM YPOBHE, B TOM YHCJIC IPSIMETHBIC PE3YJIbTAThI 110 T'ojilaM 00y4YeHHS;

. cojiepkaHue yueOHoro npenmera «Ou3ukay 1mo rogam 00ydeHusl.

@du3uka Kak HayKa 0 HanOosee 00X 3aKOHaX MPHUPOJIBL, BHICTYIAs B KAUeCTBE Y4eOHOIr0 MpeaMeTa B IIKOJIE, BHOCHT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUH 00
okpyxaromieM mupe. [IkonpHbI Kype GU3UKH — CHCTEMOOOPa3yIONIHil Il €CTeCTBEHHO-HAYYHBIX YYCOHBIX MPEAMETOB, IOCKOJIbKY (DHU3MUYECKUE 3aKOHBI JIeXKAT B
OCHOBE TIPOIIECCOB U SIBJIICHUI, U3y4aeMbIX XUMHUeEH, Onororuei, Gpusndeckoii reorpadueit u acrpoHomueil. Vcnonp3oBaHe U akTHBHOE MTPUMEH eHUE (DU3MYECKUX
3HAHWU OIpeeNseT XapakTep M pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHH B cdepe dHEPreTHKH, TPAHCIIOpPTa, OCBOEHHS KOCMOCA, MOMYYEHHS HOBBIX MAaTEpHaoOB C
3alaHHBIMH CBOWCTBAMH W JApYruX. M3ydeHne (U3WKM BHOCHT OCHOBHOW BKJIaJ B (popMHpOBaHME eCTECTBEHHO-HAYYHON KapTHHBI MHUpa OOYyYaromuxcs, B
(dhopMHUpOBaHNE YMEHUN IPUMEHATh HAYYHBII METO/ II03HAHUS IIPY BBIIIOJHEHUH UMH Y4eOHBIX HCCIIEIOBAHUH.

B ocHOBY Kypca Gu3uKy Ui ypOBHS CpeHero od1ero o0pa3oBaHus MOJI0XKEH Pl UIEH, KOTOpble MOXHO pacCMaTpUBaTh KaK IPUHIIMIIBI €10 I1OCTPOEHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEW KypC SIBJIETCA JIOTHYECKU 3aBEPIIEHHBIM, OH COJEPIKUT MaTepuall U3 BCEX Pa3lesioB (PU3MKH, BKIIHOYAET KaK BOIPOCHI
KJIACCHYECKOM, TaK U COBPEMEHHON (DHU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUU ¢ Hel Marepuai Kypca (GU3MKM 00beTUHEH BOKPYT (u3uueckux Teopuil. Bemymmwm B Kypce sBisieTcs (OPMHpPOBaHHE
MIPEACTABICHUH O CTPYKTYpPHBIX YPOBHSAX MaTEpPHH, BEIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peannzanys npeanonaraeT HCHOIb30BaHUE T'YMaHUTAPHOIO IOTeHIMana (PU3NUECKON HayKH, OCMBICIICHHE CBSI3U Pa3BUTUSA (DPU3UKHU C
pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMH ITPOOIEMaMHu.

Hoes npuxnaomnoti nanpagnennocmu. Kype pusuku npeanonaraer 3HaKOMCTBO € IIMPOKUM KPYTrOM TE€XHHYECKHX M TEXHOJOTMUYECKHX IPUIOKEHMH H3y4eHHBIX
TEOpPUI U 3aKOHOB.

Hoes sxonozusayuu peannsyercs NOCPEICTBOM BBEICHHUS FIEMEHTOB COJCPIKAHNUS, MTOCBALIEHHBIX 3KOJIOTHUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C pa3BUTHEM TEXHUKHU M TEXHOJIOTUH, a TAKKe 00CYKIEeHH PoOIeM paloHaIbHOTO IPUPOAOIIONb30BAHMUS U SKOJIOTMUECKON 0€30IMacHOCTH.

CTep>XKHEBBIMU 3JIEeMEHTAaMH Kypca (M3WKH Ha YpOBHE CpEIHEro oOIero oOpa3oBaHUs SBISIOTCS (u3mdeckue Teopuu ((opMHUpOBaHHE IPENCTABICHUN O
CTPYKTYpE NMOCTPOCHUS (PU3NIECKON TEOPUH, PoiIH (PyHIaMEHTAIbHBIX 3aKOHOB M IPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O IPUPOJIE, TPaHHULAX TPUMEHUMOCTH
TEOpUH, JUIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U IPOLIECCOB).

CucTeMHO-1eITeIbHOCTHRIA NOAX0/ B Kypce (QHU3MKH peann3yercsi NPeKae BCEro 3a CUET OpraHM3alluy SKCIEPUMEHTAIbHON JesTeNbHOCTH o0ydarommxcs. s
0a30BOro ypoBHS Kypca (U3MKU — 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00OPaTOPHBIX padOT, KOTOPBIE B IPOrPaMMe I10
¢u3nke 00beqHEHB! B OOIIMH CIIMCOK YUEHHUYECKHX MPaKTHUECKUX palOoT. BrimeneHne B ykazaHHOM IepeyHe J1ab0paTOPHBIX paboT, MPOBOIUMBIX JJIsl KOHTPOJS U
OLIGHKH, OCYIIECTBIIIETCA YYaCTHHKaMH OOpa30BaTEIbHOIO Ipolecca HMCXOAs M3 OCOOCHHOCTEH IUIAHMpPOBAaHUS M OcHalleHWs kaOuHera ¢usuku. Ilpum stom
obecrieunBaercsl OBJIAZCHUE OOYYAIOUIMMHUCS YMEHHSIMHU NPOBOJUTH KOCBEHHBIE M3MEPEHUS, MCCIEJOBAHUS 3aBUCHMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY
OIIBITOB IO TPOBEPKE MPENTOKEHHBIX THIIOTES.



Bonbiioe BHUMaHUE yAENSIETCS PEHICHUIO PACYETHBIX M KauyeCTBEHHBIX 3a4ad. [Ipw 3TOM Ui pacy€THBIX 3a7ay HPUOPUTETOM SIBIAIOTCS 3aJaydl C SIBHO
3aJaHHOW (PH3MUECKON MOJENbIO0, TIO3BOJSIONINE IPUMEHATh H3YUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO pa3jiena Kypca, TaK U MHTErpUpPYs 3HAHHS U3
pasHbIX pa3zmenoB. [y KaueCTBEHHBIX 3a]ad MPUOPUTETOM SBISIOTCS 3aJaHus Ha OOBsICHEHHE NMPOTEKaHUs (PU3MYecKuX SBICHUH M MPOLIECCOB B OKPYKAOLIeH
XKHU3HH, TpeOyIore BbIOOpa (U3NIECKONH MOACIHN AJISl CUTYallH MPAaKTUKO-OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpeboBanusmMu GI'OC COO k MaTepHalbHO-TEXHHUYECKOMY ObOecredeHHio ydeOHOro mporecca 0a3oBBIi ypoBEeHb Kypca (H3HKH Ha
YpOBHE cpeiHero oduiero oOpa3oBaHusl TOJDKEH H3Y4aThCs B YCIOBUSX MPEIMETHOTO KaOuHeTa (U3UKH WK B YCIOBUSX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IHKIa. B kabuHere Qu3uku AOKHO OBITH HEOOXOAMMOE JIaOOpaTOpHOE 00OpYAOBaHHE Ul BBHIIOIHEHHS YKa3aHHBIX B MpPOTrpaMMe IO
(u3MKe YUSHHYECKHUX MPAKTHYECKUX PaboT M IEMOHCTPaMOHHOE 000PYIOBaHHE.

JeMoHCTpalMoHHOE 00O0pyAOBaHHE (QOPMHUPYETCS B COOTBETCTBUU C INPUHIMIIOM MWHHMAIBHOW JOCTATOYHOCTH W OOECIEYMBAET ITOCTAHOBKY
MepEYUCIIEHHBIX B MpOrpaMMme 1o (pH3rKe KIOYEBbIX IEMOHCTPANUH JJIsl UCCIIeIOBAHUSI N3yYaeMbIX SBICHUH W MPOIECCOB, SMIMPUIECKUX U (PYyHIaMEHTAIbHBIX
3aKOHOB, MX TEXHUYECKHX MPUMEHEHUH.

JlabopatopHoe 00OpyaOBaHWE Ul YYEHHYECKUX IMPAKTUYECKUX PabOT (OpMHUpYyeTcs B BHJE TEMATHYECKUX KOMILUIEKTOB M OOECIeYMBaeTCS B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTwueckne KOMIUIEKTHI J1ab0opaTopHOro OOOpYAOBaHWs MJOJKHBI OBITh TIOCTPOSHBI Ha KOMILIEKCHOM
WCTIOJIb30BaHUH aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTENBHBIX CUCTEM B BHJE IIU(PPOBBIX JIAOOpaTOpHHi.

OCHOBHBIMH TENISIMH U3y4deHHs (PU3UKHU B 00I1IeM 00pa30oBaHUH SBISIOTCS:

e (QopMupoBaHHEe HHTEpeca W CTpEeMIICHHS OOy4arolmuxcs K HaydyHOMY W3YYECHHUIO TPHUPOJbI, Pa3BUTHE WX HWHTEJIEKTYAIbHBIX W TBOPYECKUX

CITOCOOHOCTEN;

®  pa3BUTHE MPEJICTABICHUN O HAYYHOM METOIe MO3HAHUS 1 (POPMHUPOBAHKE UCCIIEOBATENHLCKOIO OTHOIICHHSI K OKPYXKAIOIIUM SIBIICHUSIM;

e (hopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3yabTaTa U3y4eHHs OCHOB CTPOCHMS MAaTEPHH M (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMupoBaHUE YMEHUI OOBACHATH SBJICHUS C HCIIOIB30BAaHUEM (DM3NUECKUX 3HAHUH U HAYyYHBIX JIOKAa3aTeIbCTB;

e (hopMupoBaHHUE MPEICTABICHUI O POIN (PU3MKH IS Pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJOTHI.

JlocTiskeHne 3TuX 1ieseil o0ecreunBaeTcs peleHneM CIIeAYIOINX 3a1ad B IIpoIecce H3ydeHHs Kypca (pU3MKN Ha ypOBHE CpeHero oomero oopa3oBaHus:

e mpuoOpeTeHHe CHCTeMBl 3HaHWK 00 o0mmx (HM3MUECKUX 3aKOHOMEPHOCTSAX, 3aKOHAaX, TEOPHSX, BKIIOYAs MEXaHWKY, MOIEKYIAPHYI0 (QHU3UKY,

3IIEKTPOAMHAMUKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTHI acTpo(hn3nKy;
e (opMupoBaHUE yMEHUI NIPUMEHATH TEOPETUIECKHE 3HAHUS JUI OOBSCHEHUS (PM3NIECKUX SIBIICHUH B IPUPOAE U JUIS IIPUHATHS MIPAKTUUECKUX PEIICHNI
B ITOBCEIHECBHOM JKU3HM;

® OCBOEHHE CHOCOOOB pEHICHHUS PA3IMYHBIX 3a1ad C SBHO 33JaHHOW (DM3MUECKOH MOENBIO, 3a]ad, MOAPa3yMEBAIOIINX CAMOCTOSITENBFHOE CO3IaHHe
(bm3mUuecKoit MOJIENH, aIeKBaTHOMW YCIIOBHSIM 3a/1a4H;

® [OHMMaHHE (PU3NYECKUX OCHOB M MPUHIUIIOB JACHCTBUS TEXHUIECKHX YCTPOWCTB U TEXHOIOIMYECKUX MPOIECCOB, UX BIMSHUS HA OKPYXKAIOLIYIO CPENy;

® OBJAJCHHE METOJAMH CaMOCTOSITEIBHOIO IUIAHWPOBAHUS M TPOBEACHHS (DU3NYECKUX SKCHEPUMEHTOB, aHANIW3a M HMHTEPIpPETaluu HWHPOpMALUH,
OIpeeNIeHNUs IOCTOBEPHOCTH MOTYYEHHOT'O Pe3yIIbTaTa;

®  CO3/JaHUE YCIIOBHH JUIS Pa3BUTHUSI yMEHHH NMPOEKTHO-HCCIIEN0BATENBCKON, TBOPUECKOH A TEIbHOCTH.

Ha uzyuenne pusmku (0a30BbIN ypOBEHB) Ha YPOBHE CpeHEro oodiero oopasoBanus oroautcs 136 gacos: B 10 kimacce — 68 yacoB (2 vaca B Henenro), B 11
Kiracce — 68 JacoB (2 yaca B HEZICINIO).

[Mpemmaraemplii B mporpamMme 1o (U3MKE IEpedeHb JIAOOPATOPHBIX M MPAKTUYECKUX pPadOT SBISIETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEaeT BBHIOOP
TIPOBEICHHS JTa0OPATOPHBIX pabOT M OMBITOB € YIETOM MHUBUIYaTbHBIX OCOOCHHOCTEH 00YJaIOIIUXCSL.



COILEPKAHUE OBYYUEHUA

10 KUIACC
Paznen 1. ®u3znka u MeToAbI HAYYHOT0 MO3HAHUS
®dusuka — Hayka o mnpupoae. HayuHbsle MeTOnBl MO3HAHMUS OKpYXkalollero Mupa. Poib sKcrepuMeHTa U TEOpUH B MpPOIEcCE MO3HAHUS MPHUPOJIBI.
OKCHepuMeHT B (pu3uKe.
MogenupoBanue (QuU3MUYECKUX SIBICHHN W TpoleccoB. HaydHble Tunote3nl. dus3ndeckue 3aKOHBI M TEOPUHU. | 'paHUIBI MPUMEHUMOCTH (U3MYECKHX
3aKOHOB. [[pUHIIMI COOTBETCTBUSA.
Ponb 1 MecTo pu3nKK B OPMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI MUPA, B IPAKTHYECKOH JIeSITENBHOCTH JIIOJIEH.
Lemoncmpayuu
AmnarnoroBsie 1 IU(QPOBBIE U3MEPUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATYHUKH.
Paznen 2. Mexannka
Tema 1. Kunemamuxa
Mexanndeckoe nBrxeHre. OTHOCUTENFHOCTh MEXaHUYECKOro nBrkeHns. Cucrema orcuéra. Tpaekropus.
[lepemerienne, ckopocTh (CpemHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MAaTepPHabHOW TOYKH, X MPOEKIIMH HAa OCH CHCTEMbI KOOpAHWHAT.
CrnoxeHne nepeMenieHnii U CI0KEeHNE CKOPOCTEH.
PaBHOMepHOE M pPaBHOYCKOpEHHOE MpPSMOIMHENHHOE NBHKeHHe. [ paduku 3aBHCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHs, NMYyTH H TepeMelleHHS
MaTepuanbHONU TOUYKH OT BPEMEHU.
CBoOomHOE majgieHne. Y CKOpeHHEe CBOOOTHOTO TTaACHHUS.
KpuBonuneitnoe naBumxenue. J[BukeHre MaTepualibHOM TOYKH IO OKPY>KHOCTH C TIOCTOSHHOM MO MOAYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHA A
ckopoctb. [lepron u gacTora obpamienus. LleHTpocTpeMuTensHOe YCKOPEHHE.
TexHuueckne yCTpOoHCTBa U MPAKTUYECKOE IPUMEHEHHUE: CIIUAOMETD, IBHKEHUE CHAPSIIOB, LEHbIE U PEMEHHBIE IIEpEIadU.
Jemoncmpayuu
Mopenp cucTeMsbl 0TCUETa, WIUTFOCTPALUsl KHHEMAaTUYECKUX XAPAKTEPUCTUK JBHUKECHUS.
[IpeobpazoBanue IBMKEHAN C UCIIOIB30BAaHMUEM MTPOCTHIX MEXaHM3MOB.
[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.
HaGmonenne nemkenus tena, OpOMIEHHOTO TIOJT YTIIOM K TOPU30HTY B TOPHU30HTAIBHO.
Nsmepenne yckopeHUs cBOOOIHOTO MaIeHUS.
Hanpapnenue ckopocTy Opu ABUKEHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3yuyenne HepaBHOMEPHOTr'O IBUKEHUS C LENbIO ONPEACIEHUS MTHOBEHHOU CKOPOCTH.
HccnenoBanre COOTHOLIEHUS MEXAY MHYTSMHU, MPOUAECHHBIMU TEIOM 3a IOCJIEHOBATENbHBIE PaBHbIE MPOMEKYTKH BPEMEHH MPHU PaBHOYCKOPEHHOM
JBIKEHUU C HAYaJIbHOU CKOPOCTHIO, pABHOM HYJIIO.
N3yuyenune nBM>XEHUS MIAPUKA B BA3KOM JKHIKOCTH.
Wzydenne npmkeHus Tena, OpOmeHHOro TOPU30HTAIBHO.
Tema 2. /lunamuxa
[Ipunuun otHocutensHocT ['amunes. [lepsriif 3akoH HeroTona. MlHepuuanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [punnun cynepno3uiuu cuil. Bropoii 3akoH HeloToHa st matepuanbHON Touku. TpeTuit 3akoH HbroToHa A MaTepualbHBIX
TOYEK.

3akoH BceMHUpHOro TaroreHus. Cuna TspkecTH. [lepBas kocMudeckast CKOpOCTb.

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

Tpenne. Buapr Tpenus (mokosi, ckonbkenus, kauenus). Cuia tpenusi. Cyxoe tpenue. Cuiia TpeHHs CKONBXKEHUS U cujia TpeHus mokos. Koad dunument
TpeHud. Cuia cOnpoTUBIIEHUS NP IBKEHUHU Tela B KU JIKOCTU WM Trase.

[NocTynarenbpHOE U BpalaTeabHOE JBIKEHHE a0COTIOTHO TBEPAOTO Tena.

MoOMEHT cuJibl OTHOCUTENBHO OCH BpallleHUs. [11edo cumbl. Y ciioBus paBHOBECUS TBEPJIOTO TENa.

TexHnyeckne ycTpolCTBa U MPAKTUIECKOE TPUMEHEHHNE: TTIOAINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Lemoncmpayuu

SIBiieHNEe MHEPLIVU.

CpaBHeHME MacC B3aUMOZEHCTBYIOIINX TEl.

Bropoii 3axon HeroToHa.

N3mepenue cui.

CrnoxeHne Cuil.

3aBHCUMOCTD CHIIBI YIIPYTOCTH OT JieOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJIEHUH.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAUEHHUS U CKOJNBKEHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Bujbsl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

W3yuenne npmkeHust Opycka 1Mo HaKIIOHHON TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUIT YIIPYTOCTH, BO3HHKAIONIHNX B MIPYKUHE U PE3UHOBOM 00pasiie, oT uX JieopMarm.

HccnenoBanue ycioBUi paBHOBECHS TBEPAOrO Tea, UMEIOUIErO OCh BPAILICHUSI.

Tema 3. 3axonbl coxXpaneHus 6 MexaHuke

Nmmynsc MaTepualibHOM TOYKH (TeNa), CHCTEMBl MaTepUAIbHBIX TOYeK. MIynbc chilbl 1 M3MEHEHHe UMITYJbca Tela. 3aKOH COXpPaHEeHHS WMITYIbCa.
PeakTuBHOE IBUKEHUE.

Pabora cuimbl. MOIITHOCTH CHJTBL.

Kunerndeckast sHEprust MaTepruaabHON TOUKH. Teopema 00 M3MEHEHHH KHHETHIEeCKON SHEPTHH.

[lorennmanpaas sHeprus. [loTeHansHas 3Heprus yrnpyro nedhopMUpOBaHHOM MY KHUHEL. [loTeHIInanbpHas YJHEPTHs Tena BOTU3H MOBEPXHOCTH 3€MIIH.

[loTrenmmanpHble M HENOTEHIMANBHBIE CUIbl. CBSA3p paOOTHI HEMOTEHIUAJIBHBIX CHJI C M3MEHEHHEM MEXaHWYeCKOW JHEPTUH CHCTEMBI Tel. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPrUH.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckne yCTpOHUCTBA U MIPAKTUYECKOE IPUMEHEHHE: BOIOMET, KONEP, MPY>KUHHBINA MUCTONET, IBUKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHHUsI UMITYJIbCa.

PeaktuBHOE nBMXEHUE.

[lepexon moTeHIMAIBHOM 3HEPTUN B KHHETHYECKYIO U 00paTHO.



Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi
Nzydenune abCOMOTHO HEYITPYTOro yiapa ¢ MOMOIIBIO JBYX OJJMHAKOBBIX HUTSHBIX MasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHITBI C U3MEHEHUEM MEXaHHUECKOW PHEPTHUH Tella Ha MPUMEPE PACTsDKEHUS! PE3MHOBOTO JKTyTa.

Paznen 3. Mouiekyasipuas (pu3uKa U TEpMOANHAMMKA

Tema 1. Ocrogbl MONEKYNAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MTOJIOKEHUST MOJIEKYIIAPHO-KMHETHUECKON TEOPUHU U MX OMBbITHOE 0OocHOBaHue. bpoyHoBckoe apmwkenue. Juddysus. Xapakrep IBUOKEHUS U
B3aMMOJICHCTBHSI YACTHI] BelecTBa. Moeu CTPOSHHS ra30B, )KUIKOCTEH U TBEPIBIX Tel U 00bsICHEHHE CBOMCTB BEIECTBA Ha OCHOBE ITHUX Mozelnei. Macca u
pasmepsl mosiekyil. KonmdectBo BemecTsa. [loctosiHHas ABoraspo.

TermnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana temnepatyp Llenbcus.

Monenp uneansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHUECKON TEOpHH UAeaTbHOro ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa cpenHei
KHHETHYECKON SHEPTUU TEIJIOBOTO JIBIDKEHHUs dacTull raza. Illkama temmneparyp KenpBuna. ['a3oBbie 3akoHbl. Y paBHeHHe MenneneeBa—Kmaneipona. 3akoH
HanbTona. M3omporiecchl B MAEalbHOM ra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM BeliecTBa. I 'paduyeckoe mpencTaBlieHHE HM30MPOIECCOB: M30TEpMa, HM30X0pa,
n3obapa.

Texauveckne yCTpOHCTBA U MTPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OMBITHL, JOKA3BIBAIONTNE TUCKPETHOE CTPOCHUE BENECTBA, (poTOrpaduy MOJIEKYII OPTaHUYECKUX COSAMHEHU.

OnbITEI 10 MU PY3UH KATKOCTEH W Ta30B.

Monenb 6pOyHOBCKOTO JBHYKEHUSI.

Mogpens onbita [ITepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHNE MEXMOJIEKYISIPHOTO B3aUMO/ISHCTBHSL.

Mogenb, WILTIOCTPUpPYIOLIas MPUPOAY NABICHHS ra3a Ha CTEHKH COCYa.

OnBITHL, WILTIOCTPUPYIOIINE YPaBHEHHE COCTOSHIS HICATBHOTO Ta3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Onpenenenrie Macchl BO3AyXa B KIACCHONH KOMHATE Ha OCHOBE M3MEpEHHH 00bEMa KOMHATHI, JaBIICHI M TEMIIEPaTyphl BO3IyXa B HEH.

HccnenoBanne 3aBHCHMOCTH MEXAY apaMeTpaMu COCTOSHUS pa3pekeHHOT o ra3a.

Tema 2. Ocnoebl mepmoounamuku

TepMomuHaMuveckass cucTreMa. BHYTpeHHssT 3HepPrus TepMOJMHAMIYECKOW CHCTEMBI W CIOCOObI €€ m3MeHeHws. KomndecTBO TeruioTsl M pabora.
BHyTpeHHss 3HEprus OJHOATOMHOTO HIEANBHOTO Tra3a. Buabl Termomepemadu: TEMIONPOBOMHOCTh, KOHBEKIIHS, H3IIyUeHHE. YJeiabHas TEeMIOEMKOCTh
BeriecTBa. Komn4yecTBO TEIUIOTHI IPH TEIUIoNepeave.

[lonsarue 06 agmabatHOM mporecce. llepBriif 3akoH TepMoanHaMukh. [IprMeHeHre mepBoro 3aKoHa TEPMOJWHAMHUKHK K mM3omporeccaM. | 'padudaeckas
WHTepIpeTanus paboThI rasa.

Bropoii 3axoH TepmonuHaMuku. HeoOpaTuMOCTh MpoIieccoB B MPUPOIE.

TerutoBsie MammHbL. [IpuHIHIEL AeificTBus TerioBbix MamuH. [IpeoOpa3zoBaHus 3Hepruu B TEIUIoBbIX MammHax. Kosdduiuent monesnoro neficteus
teruioBoit MammHEL Lukn KapHo u ero ko uIinenT moae3Horo AeicTBrsL. DKOIOTHIECKHE MTPOOIIEMBI TEILIO3HEPTETHKH.

TexHUUecKrEe yCTPONWCTBA M MPAKTUUECKOE MPUMEHEHUE: IBUTATENlb BHYTPEHHEr O CropaHusi, ObITOBOW XONOJMIIEHUK, KOHIUIIOHED.

Lemoncmpayuu



W3menenue BHyTpeHHEH SHEPTHH Tejla MPU COBEPILIEHHH Pa0OTHI: BBUIET MPOOKK M3 OYTBHUIKH MOA JCHCTBHEM CXKAaTOTO BO3MyXa, HarpeBaHue 3 upa B
JMaTYHHOU TpyOKe MyTEéM TpeHus (BUACOACMOHCTPALHS).

W3Menenue BHyTpeHHEH SHEPrUU (TeMIlepaTyphl) Tea MPH Terlonepeaaye.

OmnbIT 0 aArabaTHOMY PaCIIMPEHHUIO BO3AyXa (OMBIT ¢ BO3AYIIHBIM OTHHUBOM).

Mogaenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHEr O CrOpaHusl, PEaKTUBHOTO JBHUTATEIS.
Yuenuueckuii sxcnepumenm, nabopamoprule pabomat

N3mepenne ynenbHON TEMIIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanun eeujecmea. Dazoevie nepexoovl

[Mapoobpa3oBanue u KoHJIeHcaus. MicnapeHne u kumnenue. AOCOMIOTHASI U OTHOCHTENbHAS BIAKHOCTh BO3AyXa. HachlmeHHbIi ap. Y qeibpHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHHS OT JIaBJICHUS.

TBépmoe Teno. Kpucrammuueckue u amopdHbie Tesia. AHU30TPOIUS CBOMCTB KpUCTA/LIOB. JKujakue kpucrauisl. CoBpeMeHHbIE MaTepuaiibl. [lnaBieHue
Y KpUCTaJUIM3alus. Y IelibHas TeIryioTa riasiaeHus. Cyomumarysi.

YpaBHeHUE TEIIOBOr0 OanaHca.

TexHuueckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KAJTOPUMETP, TEXHOJIOIMH NIOJyUYEHUsI COBPEMEHHBIX MAaTEPH AJIOB, B
TOM YHMCJIC HAHOMATEPUaJioB, U HAHOTCXHOJIOI'UH.

Jemoncmpayuu

CRoiicTBa HACHITIICHHBIX TTAPOB.

Kunenne npy moHMWKEHHOM JaBIECHUH.

Crioco0b1 M3MEpPEHHS BIAXKHOCTH.

HaGumonenvie HarpeBaHus U TUTABIICHHS KPUCTAIITIYECKOTO BEIIECTBA.

JeMoHcTpanus KpucTauiioB.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3mepeHne 0THOCUTENBHON BIIa’KHOCTH BO3/1yXa.

Pa3zngen 4. DjekTpoanHAMHKA
Tema 1. Inekmpocmamura

OnexTpu3auus Tel. DJeKTpUUecKuil 3apsa. JBa BHAa 3J€KTpUUECKUX 3apsaaoB. [IpoBOAHUKH, AUSIEKTPUKU U MOITYIPOBOAHUKU. 3aKOH COXPAHECHHS
3JEKTPUIECKOTro 3apsiza.

BzaunmopeiictBue 3apsanoB. 3akoH Kymnona. TodeuHslil aneKTpuyecKuid 3apsaa. DaekTpudeckoe noje. Hanpspk€HHOCTD 3aekTpudeckoro noind. [puHiun
CYHEPHO3ULIUH 3IEKTPUIECKUX MoJied. JIMHNN HanpspKEHHOCTH IEKTPUYECKOro MOJIs.

PaGora cun SJIEKTPOCTATUYECKOr'0 IT0JIA. Ilorennman. Pa3HOCTh NOTEHIIHANIOB. HpOBOI[HI/IKI/I U OUDJICKTPUKKA B JJIEKTPOCTATUYCCKOM IIOJIE.
I[I/IBJIGKTPI/I‘IGCKaH MNPpOHULACMOCTb.

9J'ICKTp0éMKOCTI>. KOH,Z[GHC&TOp. SHQKTpOéMKOCTL IIJIOCKOI'0 KOHZICHCATOpA. BHeerﬂ 3apsLKEHHOI'O KOHACHCATOPA.

TexHuueckne ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: AIIEKTPOCKOI, 3JIEKTPOMETP, JIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpPOB,
KOHJIEHCATOP, KOMMMPOBAJIBHBIN anmapar, CTpyHHBINA IPHUHTEP.

Lemoncmpayuu
VY CTpoicTBO M MPUHIIMI AEHCTBUS JJIEKTPOMETpA.



BsaumogelicTBre Ha3EKTPU30BAaHHBIX TE.

ONeKTpUYECKOe MOoJe 3apsSKEHHBIX Tel.

[IpoBOAHMKHM B 37EKTPOCTATHUECKOM ITOJIE.

OnexkTpocTaTH4ecKas 3aluTa.

JMBIEKTPUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTb 3JEKTPOEMKOCTH INIOCKOI0 KOHJIEHCATOpa OT IIJIOIIA U MIIACTHH, PACCTOSHUS MEXIY HUIMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

OHeprus 3apsuKEHHOr0 KOHIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopivie pabomoi

N3mepenue 251ekTpo€MKOCTH KOHEHCATOopa.

Tema 2. llocmoanustit anexkmpuueckuii mox. Toxu é paznuunsix cpedax

DNEKTPUIECKUI TOK. Y CIIOBHS CYIIIECTBOBAHUS JIEKTPpUUECKOro Toka. Mctounmku Toka. Cuia Toka. [1ocTosSHHBIH TOK.

Hampsokenue. 3akon OMa 75 ydacTka HerH.

DJeKTpudecKoe CONPOTUBIIEHNE. Y IENFHOE COPOTUBIIEHNE BemecTBa. [locnenoBarensHoe, napamieabHOe, CMEIIaHHOE COeANHEHNE TPOBOAHNUKOB.

Pabora snekTpudeckoro Toka. 3akon Jxoyis—JIeHa. MOIIHOCTh 3JIEKTPHYECKOI0 TOKA.

ONeKTpOonBWXKYIas CHia M BHYTPEHHEE CONMPOTHBIEHHE MCTOYHMKA TOKa. 3akoH OMa uis MONHOHM (3aMKHYTOH) anekTpuyeckod menu. KopoTkoe
3aMbIKaHHE.

3HCKTpOHHa$I IIPOBOANMOCTD TBépJII)IX METAJLIOB. 3aBUCUMOCTD COITPOTUBJICHUS METAJIJIOB OT TEMIICPATYPhI. CBGpXHpOBOZH/IMOCTB.

ONeKTpuYecknuii TOK B BakyyMme. CBOWCTBA DIIEKTPOHHBIX ITYYKOB.

[omynpoBoganku. CoOCcTBEHHAs ¥ PUMECHAS TPOBOIUMOCTE TOITYIIpOBOAHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBonHUKOBBIE TPUOOPHI.

DNEeKTPUYECKHA TOK B paCTBOpPaX M PacIuIaBax 3JIEKTPOIUTOB. DIEKTPOTUTHYECKAs AUCCOIMAINS. DIEKTPOIH3.

ONEeKTpUIECcKHil TOK B Ta3ax. CaMoCTOSTENLHBIN 1 HECAMOCTOATENBHBIN pa3psaa. Momaus. [1na3zma.

TexHnyeckne ycTpoWCTBa W MPAaKTHYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJBTMETP, PEOCTaT, WCTOYHHKH TOKa, JJIEKTpOHATrpeBaTelbHBbIE MPHUOOPHI,
3JIEKTPOOCBETHTENBHBIE TIPUOOPHI, TEPMOMETP COMTPOTUBICHHUS, BAKYYMHBIN AUOJ, TEPMUCTOPHI U (HOTOPE3NCTOPHI, TOTYIPOBOIHUKOBBINA MO, TATbBAHUKA.

Jemoncmpayuu

N3mepenne cuibl TOKa U HAIPSDKEHUS.

3aBUCHMOCTH COTPOTHBIICHHSI IMJIMHAPHYECKIX TTPOBOIHUKOB OT JITMHBI, ILIOMIAIN TTOMIEPEYHOr0 CeUeHMs i MaTepraa.

CMelaHHOE COeANHEHUE MPOBOIHUKOB.

[IpsiMoe u3mepeHue 31eKTPOABUKYILIEH cuilbl. KOpOTKOE 3aMblKaHNE ralbBAHUYECKOI0 3JIEMEHTA U OLEHKA BHYTPEHHETO COIPOTUBIICHMUSI.

3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psii 1 IpOBOAUMOCTE BO3yXa.

OOHOCTOPOHHSIA POBOJUMOCTD AUOAA.

Yyenuueckuil sxcnepumenm, nabopamoprvie pabomul

N3yuyenne cMelaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpOoaBUKYILIEH CHUIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHET O COMPOTHUBIICHUS.

Habnronenue snektponmsa.

MesknpenMeTHble CBSI3H



Nzydenue kypca ¢usuku 6a30Boro ypoBHs B 10 Kiiacce OCYIIECTBISCTCS C YIETOM COMICPKATEIBLHBIX MEOKIIPEAMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTUY.

Mesicnpeomemmuvie nonamus, CBI3aHHBIE C U3YYCHUEM METOOB HAY4YHOIO TIO3HAHMSL: SIBJICHUE, HAYYHBIN (DaKT, rumoresa, pu3nyueckas BeINUYNHA, 3aKOH,
Teopus, HabIro/IeHNe, SKCIIEPUMEHT, MOJIETTMPOBaHUE, MOZIENb, U3MEPEHNE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHH, JIMHelHas (YyHKIWs, napadona, rumnepOona, ux rpaQuku U cBOWCTBA, TPUTOHOMETpHUYECKHE (QYHKIUU:
CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO, BEKTOPHI U HX MPOESKIIUU Ha OCH KOOPAWHAT, CII0’KEHUE BEKTOPOB.

buonocus: MexaHuueckoe IBWKEHHE B JKMBOW Npupoae, AU(PQy3usi, OCMOC, TEMI000MEH >KUBBIX OPraHU3MOB (BUABI TEILIONEPEAAdH, TEMIOBOE
paBHOBECHE), JIIEKTPUIECKHE SIBJICHUS B )KUBOW TPUPOIE.

Xumus: NUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIIeCTBa, MOISIpHAsh Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX Tel,
KHUJIKOCTEH W Ta30B, AJIEKTPUIECKUE CBOWCTBA METAIUIOB, AJIEKTPOIUTHYECKAs IUCCOIUAIINS, TAIbBAHHKA.

Teoepagus: BNaxxHOCTH BO31yXa, BETPBI, OApOMETP, TEPMOMETD.

Texnonoeus: peodpa3oBaHUE JABIKEHUI C UCTIONB30BAHNEM MEXaHHM3MOB, YUET TPEHUS! B TEXHUKE, MOJIIUITHAKHY, UCTIONF30BAHNE 3aKOHA COXPAHEHMUSI
WMIYJbca B TEXHUKE (paKera, BOJAOMET U Jpyrue), ABUraTelb BHYTPEHHErO CropaHusl, mapoBasi TypOMHa, OBITOBOM XOJIOMMIBHUK, KOHIUIIMOHED, TEXHOJIOIUN
MOJYYEHHUs] COBPEMEHHBIX MaTepUaliOB, B TOM YHCIIe HAHOMATEPUAIIOB, U HAHOTEXHOJOTHMH, DIIEKTPOCTATHYECKAs 3allINTa, 3a3eMIJICHHE AJIEKTPOTPHUOOPOB,
KCEPOKC, CTPYHHBIN TPUHTEP, dJIEKTPOHArPEBATEIbHBIE MPHOOPEI, AIEKTPOOCBETUTEIBLHBIC TIPUOOPHI, TATbBAaHHKA.

11 KUIACC

Pa3znen 4. DjekTpoamHAMHKA

Tema 3. Maznummnoe none. InekmpomazHumMHAaAs UHOYKYUA

ITocTrosiHHble MarHuThl. B3anMojelicTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. Bekrop MarHMTHOW WHIYyKUMH. [IpuHUIMN Cyneprno3uiyu
MAarHuTHBIX Nojiel. JINHMM MarHuTHOM MHAYKIMU. KapThHa TMHUI MarHUTHOM MHAYKLIHH IT0JI IOCTOSSHHBIX MArHUTOB.

MarauTtHO€ T0Je TMPOBOAHKKA ¢ TOKOM. KapTwHa NWHWHA WHIYKIIMH MAarHATHOTO TOJS JJIMHHOTO MPSMOT0 MPOBOJHWUKA M 3aMKHYTOTO KOJBIIEBOTO
MIPOBOIHUKA, KaTyIIKU ¢ TOKOM. OneIT Opcrena. BzanmoelicTBre TPOBOTHUKOB C TOKOM.

Cuna Amriepa, e€ MOyl ¥ HalpaBJIeHHUE.

Cuna Jlopenna, e€ Momynp 1 HarpaBieHue. [[BikeHne 3apspkeHHON YacTHITBI B OMHOPOAHOM MarHuTHOM mojie. PaGora cuier Jlopenna.

SBneHue »nekTpoMarHUTHOW HMHAYKUUU. [IOTOK BEKTOpa MArHUTHOM HMHIYKUUHU. OJICKTPOABMXKYINAS CHIA HWHIYKUUU. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykuuu apanes.

BuxpeBoe anexTprudeckoe mone. DIeKTPOABIKYIIAS CHJIa MHAYKIINH B TPOBOJHUKE, IBIKYIIEMCS ITOCTYIATENHHO B OTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

WNuaykTuBHOCTE. SIBIIEHHE CAMOMHIYKIIUN. DISKTPOABIKYIIAS CHJIA CAMOWHTyKIIHH.

DHeprusi MarHUTHOTO TIOJISI KATYIIIKHA C TOKOM.

DNEeKTpOMarHUTHOE TIOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: IMOCTOSHHBIE MArHHUTHI, 3JEKTPOMArHUTHI, DJIEKTPOIBHUTATENh, YCKOPUTEIH 3IIEMEHTAPH bIX
YaCTHII, MHIYKIIMNOHHAS TIeYb.

Lemoncmpayuu

OmnsIT Opcrena.



OTKIIOHEHHE IEKTPOHHOIO ITyYKa MATHUTHBIM TOJEM.

JluHuY MHAYKIMY MAarHUTHOTO TIOJSI.

B3aumonelicTBre IBYX IPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevicrBue cuibl JIopeH11a Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHME 3JIEKTPOMAarHUTHON UHAYKIUU.

IIpaBuno Jlenna.

3aBUCHMOCTH SHGKTPOI[BI/DK}/HIeﬁ CUJIbl MHAYKIUU OT CKOPOCTHU U3MCHCHHA MAarHUTHOI'O ITOTOKA.
SIBiieHNE CAMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

W3ydyeHne MaraHuTHOrO NOJIsI KATYIIKU C TOKOM.

HccnenoBanue necTBUSI HOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue ABJIEHUS 3JIEKTPOMAarHUTHOW MHTYKIUU.

Paznen 5. Konebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle K0j1edanus

KonebarensHast cucrema. CBoOOjHBIE MexaHWueckue koneOaHus. ['apMoHmueckue kojiebanus. Ilepuon, yacrora, amrumTyna u ¢aza KoleOaHUi.
[IpyxvHHBII MasTHUK. MaTeMaTHYeCKH MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojebanuii. [IpeBpareHne sHEpTruy MPH rapMOHHYECKUAX KOJICOaHHUSX.

Konebarensubrii KoHTYp. CBOOOIHBIC JJIEKTPOMArHUTHBIE KojcOaHWS B HACATLHOM KOJICOATEIHPHOM KOHTYpE. AHAJOTHS MEXIY MEXaHHICCKUMHU U
3JIEKTPOMarHUTHBIME KonebaHusiMu. Popmyna Tomcona. 3aKoH COXpaHEHHs SHEPTHH B HEaTbHOM KolleOaTeTbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojaebaHusAX. BoiHy X 1eHHBIE MexaHU4eckre Konebanns. Pe3oHanc. BeIHYKIeHHbBIE 3JIEeKTPOMarHUTHBIE KOIeOaHusI.

ITepemennsnii Tok. CHHYCOMIANBHEIN TEPEMEHHBIM TOK. MOIMHOCTh TEPEMEHHOTO TOKa. AMIUIMTYIHOE W ICHCTBYIONIEE 3HAYECHHUE CHIIBI TOKA H
HaIpsDKEHUS.

Tpanchopmarop. [IpomsBoacTBo, mepeaada u MOTPEOIIEHUE AIEKTPHUUECKON SHEPTHH. DKOJIOTHYECKHE PUCKU TPU MPOU3BOACTBE DIIEKTPOIHEPTHUHU.
Kynprypa ncnonp3oBaHus SIEKTPOIHEPTHH B TOBCEIHEBHOM KU3HMU.

TexHn4eckne ycTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: dJIEKTPUIECKII 3BOHOK, T€HEpaTop MEPEMEHHOT 0 TOKa, JIMHUH JIeKTpoIepead.

Lemoncmpayuu

HccnenoBanne mapaMeTpoB KoiaeOaTENbHOW CUCTEMBI (IPYXKUHHBIA WA MATEMAaTHIECKAN MasSTHHK).

HaGmonenne 3aTyxaronux KoiebaHni.

HccnenoBanne CBOWCTB BBIHYKICHHBIX KOIEOaHUIA.

HaGmonenne pesonanca.

CBOOOIHBIE YTEKTPOMATHUTHBIE KOJIeOaHNS.

OcmiorpaMMBI (3aBUCUMOCTH CHITBI TOKA U HATIPSHKEHHS OT BPEMEHH) JUTS SJIEKTPOMATrHUTHBIX KOIeOaHuH.

Pe3onaHC mpu mocnenoBaTeNsHOM COSTMHEHHH PE3UCTOPa, KaTYIIKH WHIyKTHBHOCTH W KOH/IEHCATOpA.

Mogienb JTUHUH SIIEKTPOIepenayn.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomoi

HccnenoBanue 3aBUCHMOCTH NEPHOAA MAJIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Ipy3a.



HccnenoBanne nepeMeHHOro TOKa B LIENH U3 MOCIEI0BATENBFHO COEAMHEHHBIX KOHAEHCATOPA, KATYILIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3neKmpoMazHumnble 601Hbl

MexaHndeckue BONHBI, ycinoBHs pacrpocTpaHeHus. [lepuoa. CkopocTh pacmpocTpaHeHMsl W AJuHA BOJMHBL. IlomepedHsle W MPOAONBHBIE BOJHEIL.
Wntepdepenuus u qudpaxays MEXaHHUECKAX BOJH.

3Byk. CkopocTb 3ByKa. ['poMKocTh 3ByKa. Beicora ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHBIC BOJIHBL. Y CIIOBHS M3JIYyYSHHUsS 3JCKTPOMAarHUTHBIX BOJMH. B3ammuas opueHTtanus BekTopoB E, B, V B snekTpomMarHuTHON BOJHE.
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)keHHe, IpefloMIIeHU e, osipu3anst, audpakuus, naTepdepeHus. CKOpocTs 3JeKTPOMArHUTHBIX BOJH.

IIxana OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHCHI/IC OJICKTPOMArdUTHBIX BOJIH B TEXHUKE U 6I)ITy.

ITpunIMIIBI paIuOCBSI3U U TENEBUICHUS. Pannonokanus.

OJEeKTpPOMarHuTHOE 3arps3HEHUE OKPY/KAIOIIEH CPebl.

TexHudeckne ycTpoHCTBAa U MPAKTHYECKOE NPUMEHEHUE: MY3bIKAIBHBIE HHCTPYMEHTHI, YJIBTPAa3BYKOBAs JUATHOCTHKA B TEXHUKE W MEAULMHE, pajap,
paaronpuéMHUK, TeJICBU30p, aHTeHHa, Tenedon, CBU-neus.

Lemoncmpayuu

OO0pa3zoBaHue U paclpoCcTpaHEHHE MONEPEIHBIX U MPOAOTLHBIX BOJIH.

Konebumromeecst Teno kKak UCTOYHHK 3BYKA.

Ha6JHOIIeHI/Ie OTpaXXCHUA U MPEIIOMIICHUA MEXaHUYCCKHUX BOJIH.

Habnronenne narepdepeHy u Juppakiiui MEXaHHUECKUX BOJH.

3BYKOBOI pe30HAHC.

Habmronenme cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMITTUTY/IOW M YaCTOTOM KOJICOaHUH.

HccnenoBanne CBONWCTB 3JIEKTPOMArHATHBIX BOJH: OTPaXKEHHE, MPEIOMIICHHE, MONpU3aIis, Tudpakuys, HHTepdepeHIns.

Tema 3. Onmuka

I'eomerpudeckas ontuka. [IpaMonuHeliHOe paciipocTpaHeHUE CBeTa B 0JJHOpoiHOM cpene. JIyu cBeta. TouedHbIit HCTOUHUK CBETA.

OtpakeHHe cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300pakKeHMi B TUIOCKOM 3epKaJle.

[Ipenommnenne cBera. 3aKOHBI MpETOMIICHHUS CBeTa. AOCONIOTHBIA TMOKa3zatenb mpenomiieHus. llomHoe BHyTpeHHee oTpaxeHwne. lIpenenpHBIN yron
MTOJTHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBera. ClIOXHBIN cocTaB Oemoro cBera. 1[Ber.

Cobuparomme u paccenBaromye JUH3BL ToHKas nuH3a. DOKYCHOE pacCTOSHHE W ONTHYECKas Chiia TOHKOW JHH3BI. [locTpoeHme m3o0pakeHHWi B
COOMPAOIINX U PACCEUBAIOMINX JIMH3aX. POpMyIIa TOHKOH TMH3EL. Y BeTHYEeHHUE, JaBaeMOe JTMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BomuoBas ontuka. MaTepdepenmus cBera. KorepeHTHBIE MCTOYHUKU. Y CIOBUS HAONMIOIECHHS MaKCHMYMOB W MHHHMYMOB B WHTep(QepeHIIMOHHON
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpaxmus cBera. [udpaxnuonHas pemérka. YciaoBue HAOMIOACHUS TIJIABHBIX MaKCUMYMOB TPH TaJeHUM MOHOXPOMAaTHYECKOrOo CBeTa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Nonsipuzarus cBera.

TexHuyeckne yCTpOCTBa M MPAKTUYECKOE NMPUMEHEHHE: OYKH, JIyma, (poToammapaT, MPOSKIIMOHHBIN armapar, MHUKPOCKOII, TeEIIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPaKIMOHHAS PEIIETKA, TIOJISIPOHI.

Lemoncmpayuu



[IpsamonuneiiHOE pacipocTpaHeHue, OTpaXKeHUE U penomiieHrne cBera. OnTHueckre mpruoophl.
[lonHOE BHYTpeHHEE oTpakeHue. Mojienb CBETOBOA.
HccnenoBanue cBoiCcTB N300pakeHHUH B JIMH3AX.

Monenu MUKpOCKOIa, TeNecKona.

HaGmonenue naTepdepeHInU CBeTA.

HaGmonenue nudpakiuu ceera.

HaOionenue qucnepcun cBeTa.

[TomyueHue criekTpa ¢ MOMOILBIO TPU3MBL.

[Nony4enue cnekTpa ¢ MOMOIIBIO AU(PPAKIIMOHHON PEIETKH.
Habnronenue nonspusanum cera.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi
N3mepenne nokasaTess MpenoMIIeHUS CTEKIa.
HccnenoBanne cBONCTB N300payKEHUH B TMH3AX.
Habmronenme mucriepcuu cBera.

Pa3nen 6. OcHOBBI clienMAILHONH TEOPUH OTHOCUTEIbHOCTH
FpaHI/IIIBI IIPUMEHUMOCTHU KJIACCUYECKON MEXaHUKH. HOCTy.HaTBI CHCHHaHLHOﬁ TEOpHUHNU OTHOCHUTCIIBHOCTH: MHBAPUAHTHOCTE MOIAYJIA CKOPOCTU CBETa B
BaKyyMe, IPHHIIUIT OTHOCUTEIHPHOCTH DWHINTEHHA.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe/JIEHNE BPEMEHH U COKPAIIEHUE IJTIHBI.
DHeprus ¥ UMITYJIbC PEIITHBUCTCKON YaCTHIIBL.
CBs13p Macchl € YHEPTHEN U UMITYJIbCOM PENSTHBUCTCKON YaCTULIBL. DHEPTHS TTOKOSL.

Paznen 7. KpanToBasi puszuka
Tema 1. Inemenmol K6aHmMoOGON ONMUKU
®otonbl. Popmyra [Imanka cBs3u 3HEPrUM (HOTOHA C €T0 YACTOTON. DHEPTHSI U UMITYIIbC (DOTOHA.
OtkpeiTrie U uccienoBanue Goroddderra. Ouwitel A. I'. CroneroBa. 3akoHbl doTtodddekra. YpaBHeHne DitHmTeHa WIS potodddekra. «KpacHas
rpaautay ¢porodddexra.
Hasnenwne ceera. OnbiTh I1. H. JIeOenena.
XHUMHYECKOE IEUCTBUE CBETA.
TexHn4eckne ycTpoHCTBA U MPAKTUIECKOE PUMEHEHHNE: (POTOITEMEHT, (POTONATUHK, COTHEUHAs OaTtapes, CBETOIAMOI.
Lemoncmpayuu
®otord ekt Ha ycTaHOBKE C ITMHKOBOH TLIACTHHOM.
UccnenoBanne 3akoHOB BHeMHET0 (HoToddeKTa.
Cseroguoy,.
Connednas Oarapest.
Tema 2. Cmpoenue amoma



Mogens atroma Tomcona. OnbiTel Pesepdopna no paccesnuto o -yactuil. [Inanerapnas momens aroma. Iloctynatel bopa. U3nydenue u mornomieHue
(hOTOHOB IpH MIEpexo/ie aToMa C OJHOTO YPOBHSI SHEPTUH Ha Apyroid. Buapl criektpoB. CrieKTp ypoBHEH 3HEpruu aToMa BOAOPOAA.

Bonnossie cBoiicTBa yactuil. Boiasl ne bpoiinsa. KopnyckynspHo-BOTHOBOM Ayamu3M.

CHoHTaHHOE U BBIHY)KJICHHOE U3JTyueHHE.

TexHuueckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: CIIEKTPaIbHbIN aHaN3 (CIIEKTPOCKOI ), Jla3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu

Mogpens omnbita Pesepdopaa.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

Habmnronenne muHeHyaThIX CIIEKTPOB H3ITyYESHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HaGiroieHue auHeHyaToro CrekTpa.

Tema 3. Amomnoe saopo

OKCIEpUMEHTBI, JIOKa3bIBAIONINE CIIOKHOCTh cTpoeHHs sapa. OTkpeitrie pamuoaktuBHOCTH. OmbITEl Pesepdopna mo ompeneneHuio cocraBa
paanoakTuBHOTO M3My4deHnda. CBoiicTBa anbda-, Oera-, raMmMa-n3nydeHus. BiusHue paarnoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TPOTOHA U HelTpoHa. Hykimonnas monens siipa I'elizenOepra—Banenko. 3apsy sapa. MaccoBoe 4ucio siipa. M3oromnsl.

Anbda-pacan. DNeKTpOHHBIA U TO3UTPOHHBIN OeTa-pacnaj. I'aMMa-u3ydeHue. 3aKOH paiMOaKTHBHOTO pacraja.

DHeprus CBs3W HYKJIOHOB B siape. SlnepHbie cunbl. JledekT Maccol sapa.

Snepubie peakiuu. /lenenue u cuHTe3 sep.

Snepusrit peakrop. TepmosnepHsiid cuaTe3. [Ipo0aeMBbl U TEPCIIEKTUBEI SACPHON dSHEPTETUKHA. DKOJIOTHIECKHUE aCTIEKTHI SACPHON YHEPTCTHKH.

OneMeHTapHbIe 9acTUIBl. OTKPBITHE TTO3UTPOHA.

Mero/pl HAOIIOICHHS U PETUCTPAIIMH YJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTaTbHBIE B3aUMOAeHCTBUA. EMMHCTBO (h3MIecKoi KapTHHBI MUPA.

TexHnyeckne ycTpoiCTBa U MPAKTUIECKOE TPUMEHEHHE: T03UMeETp, Kamepa BuibcoHa, saepHbId peakTop, aToMHas 6oMoa.

Jemoncmpayuu

Cu€TunK MOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanne TpekoB yacTuIl (110 TOTOBBIM (oTOrpadusim).

Pazpen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH
Otansl pa3BUTUs acTpoHOMUH. IprKiagHOe 1 MUPOBO33pEHYECKOE 3HAUCHUE ACTPOHOMUH.
Bup 3Bé3nHoro Heba. Co3Be3nus, sipKue 3BE3/1bI, IUIAHETHI, X BUJIUMOE ABHKEHHUE.
ConHedHas cucteMa.
Connue. ConHeunast akTuBHOCTh. Mcrounnk sneprun ConHna u 3BE31. 3BE3/BI, X OCHOBHBIE XapaKTEPUCTHUKH. JlMarpaMMa «CIEKTpaJbHBIA Kilacc —
CBETHMOCTBY. 3BE3/IbI TNIABHOM MOCIEA0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) IS 3BE3]] IJIaBHOM MOCIIENOBAaTEbHOCTH. BHyTpeHHee cTpoeHne
3BE371. CoBpeEMEHHBIE IIPEACTABICHNS O IPOUCXOKAEHUN U 3BoMonnK CosHIA U 3BE3/. DTallbl KU3HU 3BE3.



Mnrneunsiit [Iyts — Hama I'anaktuka. [lonoxenue u nmwkenue Comuua B ['amaktuke. Tumbl ranaktuk. Pagumoranaktuku u kBazapbl. UEpHBIC NBIPHI B
siApax rajJakTHK.

Bcenennas. Pacummpenne Beenennoii. 3akon Xa06ma. Pazoeranue ranaktuk. Teopust Bonpiioro B3peiBa. PennkroBoe usnyuenue.

Macmrabnas crpyktypa Beenennoii. Meraranaktuka.

Hepeménnpie npo0ieMbl aCTPOHOMUHU.

Yuenuueckue nabnodenus

HabnroneHust HEBOOPYKEHHBIM TJIA30M C HCIOIB30BAHMEM KOMITBIOTEPHBIX TPHIIOKEHUH IJIsl ONpENeNieHUs] MOJI0KEHUs! HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3usi CeBEpHOro MOMyIIapus U SIpKHUe 3BE3IbI.

HaGmonenus B teneckon Jlynsl, mianer, Mieunoro [TyTu.

O06o0maromee NOBTOpeHue

Ponb ¢pu3uku 1 acTpOHOMUU B SKOHOMHUYECKOW, TEXHOIOTUIECKON, COITMAILHON M 3THUECKOH cepax AesTeNbHOCTH YeI0BEKa, POJIb U MECTO (U3UKH U
aCTPOHOMHH B COBPEMEHHOH Hay4yHOH KapTHHE MHpPa, poib (U3UYECKOH TeoprH B (OPMHPOBAHHMH TPEICTABICHUN O (PU3UYECKOH KapTHHE MHpPA, MECTO
(u3nUecKol KapTUHBI MUpPa B OOIIEM PSJTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O IPUPOJIE.

MexnpeaMeTHbIe CBA3M

Uzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiiacce OCYIIECTBIISIETCS C YUETOM COACPKATENBHBIX MEKIIPEAMETHBIX CBSI3ed ¢ KypcaMH MaTeMaTHKH,
OUONIOTHH, XUMHH, Teorpad iy U TEXHOJIOTHH.

Medicnpeomemmuvie nousimusi, CBSI3aHHBIC C M3yYEHHEM METOJ/IOB HAYYHOT'O MIO3HAHHMS: SIBJIICHIE, HAYYHBIH (aKT, TUII0Te3a, PU3nyecKas BEIMYNHA, 3aKOH,
Teopus, HaOIIOJICHNE, SKCIIEPUMEHT, MOJICTIMPOBAaHUE, MOJIENb, U3MEpPEHNE.

Mamemamuxka: penieHne CUCTEMbl YpaBHEHUH, TpUTOHOMETpHUYecKkie (DyHKINH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPHI U UX MPOCKIIUH HA OCH KOOPJWHAT, CIIOKCHHWE BEKTOPOB, MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKIWH, MPU3HAKU TTOJ00HS TPEYTrOJHHHUKOB,
orpesieNieHre TUIONIAIH IIIOCKUX GUryp U 00bEMa Tell.

buonozua: anextpuyeckue SBIEHUS B )KUBOW MPUPOJIE, KoJIebaTenbHbIe IBUKEHHS B )KUBOU MTPHUPOJIE, ONITUYECKUE ABIIEHUS B )KUBOH MPHUPOJIE, NEHCT BHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpoeHNE aTOMOB M MOJIEKYJI, KPHUCTAJUTMYECKasi CTPYKTYpa TBEPIBIX TeJl, MEXaHN3MbI 00pa30BaHMS KPUCTAIDIMYECKON PEIIETKH, CIIEKTPATbHBIH
aHaJu3.

T'eoepagpua: marHUTHBIE TTOMOCA 3€MITH, 3aJIeKH MAarHUTHBIX Py, POTOCHEMKA 3eMHOI TTOBEPXHOCTH, TMPENCKA3aHIE 3EMIIETPSICEHUN.

Texnonoeus: TUHUW BIEKTPONEpENay, T€HEPATOpP MEPEMEHHOIO TOKA, AJEKTPOABUIaTeNb, UHAYKLHOHHASA I€4b, pajgap, paguolNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meup, MpoeKIIMOHHBIN anmapaT, BOJIOKOHHAS ONTHKA, COTHEUHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®PU3UKE HA YPOBHE CPEJHET'O OBIHIEI'O OBPA3OBAHMA

OcBoenne yueOHoro mnpeamera «®Pusuka» Ha ypoBHE cpeaHero odmiero oOpa3oBaHHs (0a30BBI YPOBEHB) AOKHO OOECHEUUTH JIOCTHXKEHHE
CIJIEAYIOIINX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEJMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI
JInuHOCTHBIE pe3yIbTaThl OCBOEHUS YueOHOro npenmeta «Pu3KKa» JOMKHBI OTPaXaTh FTOTOBHOCTh U CLIOCOOHOCTH 00Y4YaIOIIMXCSl PYKOBOJCTBOBATHCS
cOpPMUPOBAHHOM BHYTPEHHEH NO3MIUENH JMYHOCTH, CHUCTEMOH IEHHOCTHBIX OpPMEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOLIMX



TPaIUIMOHHBIM ILIEHHOCTSIM POCCHHCKOrO OOLIECTBAa, pPACIIMPEHHE XH3HEHHOIO OIBITa W ONbITa JEITEIbHOCTH B MPOLECCe pealu3alid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENBHON EITEIbHOCTH, B TOM YUCIIE B YaCTH:

1) rpa:kIaHCKOr0 BOCIIUTAHMS

c(OPMUPOBAHHOCTH TPAXKAAHCKON TO3UIMH 00YYaIOLIET0Cs KaK aKTHBHOTO M OTBETCTBEHHOI'O WICHA POCCHICKOT0 00IIecTBa;

MPUHATUC TPAJUTTUOHHBIX O6Hl€‘-ICHOBC‘-ICCKI/IX TYMAaHUCTUYCCKUX U ICMOKPATUUCCKUX HCHHOCTCﬁ;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTH B HWHTEpecax TIPaKAaHCKOro OOIIecTBa, yYacTBOBaTh B CaMOYINpPABJICHHH B 00pa3oBaTENbHON
OpTaHU3alINN;

YMCHUEC B331/IMOI[CI7[CTBOB3TI) C COMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (bYHKHI/IHMI/I N Ha3HA4YCHUCM,

FOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKON JIESTEIBHOCTH;

2) MaTpUOTHYECKOT0 BOCIIUTAHMUSI:

c(OPMHUPOBAHHOCTH POCCHIICKOM IPaIaHCKON HJCHTHYHOCTH, TATPHOTU3MA,;

HEHHOCTHOC OTHOUICHHUE K rOCYyJapCTBEHHBIM CUMBOJIaM, JOCTHXKCHUAM pOCCHfICKPIX y‘-IéHI)IX B oOyacTu (1)I/ISI/IKI/I N TCXHUKU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(hOpMHPOBAaHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHIECKOT'0 TTOBEICHYIS;

CHOCO6HOCTB OIICHMWBATh CUTYyallUI0 U IPUHUMATh OCO3HAHHBIC PCHICHW A, OPUCHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U HIEHHOCTHU, B TOM 4YUCJIC
B JICATEIIBHOCTH YUEHOTO;

OCO3HaHHUE JTUYHOTO BKJIAJIA B IIOCTPOEHUE YCTOWYMBOT'O OYAYIIIero;

4) 3cTeTHYeCKOT0 BOCIIUTAHUS

ACTETHYECKOE OTHOIIICHHE K MUY, BKIIFOUYAs SCTETHKY HAYyYHOI'O TBOPUYECTBA, MPUCYIIEro (PU3UIECKON HAYKE;

5) Tpy10BOro BOCIUTAHMSA:

WHTEpEeC K pasIuYHbIM cepaM NMpodecCHOHATFHON AEATEIbHOCTH, B TOM YHCIE CBSI3aHHBIM C (PU3MKOW M TEXHHWKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oymymieit mpodecCu U pean30BhIBATH COOCTBEHHBIC JKM3HEHHBIC TIIAHBL;

TOTOBHOCTH M CITIOCOOHOCTH K 00pa30BaHUIO M caMO0OPa30BaHUIO B 00JIacTH (DM3UKH HA MIPOTSHKEHUN BCEH KU3HU;

6) 9K0JIOrH4YecKOro BOCIIMTAHMSI:

chOopMHUPOBAaHHOCTH IKOJIOTUUECKON KYJIBTYPhI, OCO3HAHNE TII00aTFHOT0 XapaKTepa SKOJIOTHIECKUX TPOOIeM;

IJIAHUPOBAHKE U OCYLIECTBICHUE JEIUCTBUI B OKPYKAIOLIE cpelie Ha OCHOBE 3HAaHUS LIENEeH YCTOMUNBOIO Pa3BUTHS YEJIOBEUECTBA;

pacImrpeHre OnbITa AeITeIbHOCTH SKOIOTMYeCKON HANPaBICHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 110 (pr3mKe;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS

chOopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAaHWE IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH B TIpPOIECCe HW3Y4eHUs (U3NKHA OCYIIECTBIATH MPOEKTHYIO H HCCIEIOBATENHCKYIO
JeSITeTbHOCTh MHAWBUYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCAIbHbIE YUeOHbIE el CTBUS
BazoBble Tornyeckne geicTBus:
CaMOCTOATENIBHO (HOPMYIIMPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;



OIPEETSTh LN ASSITENbHOCTH, 3a1aBaTh HapaMeTPhl U KPUTEPUH UX JOCTHKCHUS;

BBISIBJISATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPHUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PELICHHS MPOOIEMBI C YIETOM aHaIM3a UMEIOLIUXCSI MATEPUATBLHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B AEATEIHLHOCTD, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIENSAM, OLEHUBATH PUCKH TIOCIEACTBUI IEITEIbHOCTH;

KOOPJIMHHUPOBATH U BBIMIOTHSTH PA0OTY B YCIOBUSX PEATBHOT0, BUPTYaJbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBILIICHNE IPH PEIICHNHN KU3HEHHBIX MPOOJIEM.

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

BJIa/ICTh HAYYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMU MOHSATHAMHU H METOJAMH (DU3NYECKON HAYKH;

BJIa/ICTh HaBBIKAMH y4eOHO-HCCIIEOBATENHCKON U MPOEKTHOM JeATebHOCTH B 00JacTH (PHU3HUKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY
MOMCKY METOJIOB peIleHus 3a7ad PU3NIECKOro COJepIKaHusl, IPUMEHEHUIO Pa3InYHbIX METOAOB TIO3HAHMS,

BIIaJIETh BHJAMHU JEATEIHLHOCTH IO IMOJYYEHWUIO HOBOTO 3HAHUS, €r0 HHTEpHpEeTalnd, MpPeoOpa3oBaHHI0 M MPUMEHEHHIO B Pa3IMYHBIX yYEOHBIX
CHUTYaIlUsX, B TOM YHCJIE TIPU CO3aHUH YUeOHBIX IPOEKTOB B 00JACTH (BU3HKH;

BBISIBJISITH PUYMHHO-CIICJICTBEHHBIE CBS3M W aKTYaJIM3WPOBaTh 3a/lady, BBIIBUTATh TUIOTE3Y €€ PelleHUs, HAaXOIUTh apryMEHThI IS JJOKa3aTelbCTBa
CBOMX yTBEPXKJICHHI, 3371aBaTh apaMeTPbl U KPUTEPUU PEIICHUS

aHAIM3MPOBATh TIOyYEHHBIC B XOJI€ PEIICHUsI 3a/1a4d Pe3yabTaThl, KPUTUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOrHO3MPOBATH H3MEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBHTh B (POPMYIIUPOBATH COOCTBEHHBIE 3a]]a9u B 00Pa30BaTENBHON JEATEILHOCTH, B TOM YHCIIE TP U3yIeHUH (PHU3UKH;

JlaBaTh OICHKY HOBBIM CHUTYAIUsIM, OI[EHUBATh MPHOOPETEHHBIN OIBIT;

YMETb IEPEHOCUTD 3HAHUS 10 (PU3HKE B MPAKTUIECKYIO 00IaCTh KHU3HEACITEIBHOCTH;

YMeTb MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00IacTel;

BBIJJBUTAaTh HOBBIE HJICH, ITPEIaraTh OPUTHHAIBHBIC OAXO/IBI M PEIICHHUS;

CTaBUTb MPOOIEMBI M 331a4H, OITYCKAIOIINE ATbTEPHATHBHBIC PELIICHHS.

Pa6oTa ¢ nndopmanueii:

BJIAJICTh HaBBIKAMH MOIydIeHHsI HHPOpManuy (GU3NIECKOro COAEpKaHUI U3 HCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOSITETIHHO OCYIIECTBIATE MOUCK, aHAIN3,
CHCTEMATH3AIMIO ¥ MHTEPIPETAINIO HH(OPMAIIMHU PA3THYHBIX BUIOB U (OPM IIPEICTABICHHS;

OLICHUBATh JIOCTOBEPHOCTH HH(OPMALINH;

UCTIONB30BATh CPEACTBA MH(POPMAINOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTMH B PEIICHMH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX M OpTaHU3alMOHHBIX
3a1a4 C CcoONIOeHHEM TpeOOBaHMH JPTOHOMHKH, TEXHHKH O€30MacCHOCTH, THIHEHBI, PecypcocOepeeHHs, IPAaBOBBIX M OSTHYECKHMX HOPM, HOPM
nH(OPMAITMOHHOW 0e30MacHOCTH;

CO3/aBaTh TEKCTHl (DPU3MYECKOTO COZEPKAHUS B PAJNIMUHBIX (opMmMarax ¢ y4€ToM Ha3HA4eHHs HHGOpPMAIMU W IIENEBOM ayJuTOPWUH, BHIOHpas
ONTHMAIIBHYIO (hOPMY TIPE/ICTAaBICHHS U BU3yaIN3alHH.

KoMMyHHKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHS:
OCYLIECTBIIATH OOILIEHNE HAa YPOKaxX (YU3HMKU U BO BHE-YPOUHOH JESITENbHOCTH;
pacno3HaBaTh NPEINOCHUIKA KOH(QIUKTHBIX CUTYalluil ¥ CMTr4aTh KOHQJIUKTBL;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BaHUEM SI3BIKOBBIX CPEACTB;
MMOHUMATh U UCIOIB30BaTh MPEUMYILECTBA KOMaHJHON U MHIUBUIYaIbHON PaboThI;



BI)I6I/IpaTI) TEMATHUKY U MCTOAbI COBMCCTHBIX I[eﬁCTBHfI (¢ y‘IeTOM O6IHI/IX HUHTCPECOB U BO3MOKHOCTEH KaXJ10ro 4J€Ha KOJIJICKTHBA,

NpUHUMATh 1IN COBMECTHOM ACATCIIBHOCTHU, OpPraHU30BbIBATH U KOOPAHWHUPOBATH I[CﬁCTBHSI no & MOOCTHIKCHHIO: COCTaBJIATH ILIaH I[eﬁCTBHfI,
pacnpeacisite pojiv € y‘lGTOM MHCHHUN Y4aCTHUKOB, 060y)KI[aTI> PE3YIbTAaThl COBMCCTH on pa6OTBI;

OLCHHBATH KAaUCCTBO CBOCTO BKJIaJa U KaKA0ro ydaCTHMKa KOMaHIbI B O6IIII/II7[ PpEe3yiabTaT Mo pa3pa6OTaHHI)IM KpHUTCPUAM;

npeajiaratb HOBBIC ITPOCKTHI, OLICHUBATb UACH C ITO3UIIMH HOBU3HBI, OpPUTMHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYHIECTBJIATH MMO3UTUBHOC CTPATCTUYECKOC IMTOBEACHUC B PA3JIMYHBIX CUTYallUAX, IPOABJIATL TBOPUYECTBO U B006pa)K€HI/IC, OBITH WHHUIIMATHUBHBIM.

PerynsiTuBHbIE YHUBeEpPCATIbHBbIE Y4eOHbIE AeiicTBUS
Camoopranusanus:
CaMOCTOSATEIILHO OCYILECTBISITh MO3HABATENBHYIO JESTENHLHOCTh B 001acTH (PU3UKH U aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTh H (HOPMYIHPOBATH
cOOCTBEHHEBIE 3aJa4H;
CaMOCTOATCIIbHO COCTABJIATH IIJIAH PCIICHUSA paC'-IéTHBIX N KAa4C€CTBCHHBIX 3aJay, IIJIaH BBIITOJIHCHUS HpaKTHHeCKOﬁ pa6OTI)I C y‘IéTOM HUMCIOIINXCA
PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEAIOYTCHHIA;
naBaThb OLUCHKY HOBBIM CUTYALIUAM,
pacmupsTh paMKH y4eOHOT0 ITpeIMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEeHHN;
JieniaTh OCO3HAHHBINA BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha cedsi OTBETCTBEHHOCTD 3a PEIICHHE;
OIICHUBATH IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBATh (DOPMUPOBAHUIO U TPOSIBIICHUIO 3PYIUIIUK B 007aCTH (DU3KUKH, TIOCTOSHHO HOBBIIIATH CBOW 00Pa30BaTEIbHBIN U KYJIBTYPHBIA YPOBECHbD.
CaMOKOHTPOJIb, SMOUHOHAJIbHBIN HHTENIEKT:
JIaBaTh OI[EHKY HOBBIM CHUTYyaIlHsIM, BHOCUTH KOPPEKTHUBHI B AEATEIbHOCTD, OLIEHUBATH COOTBETCTBHE PEIYIHTATOB IEISIM;
BIIQJICTh HABBIKAMH [TO3HABATENHLHON pedIeKCHn KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIHTENLHBIX MIPOIIECCOB, X PE3yIbTATOB M OCHOBAHHI;
WCTIOJIb30BATh MPUEMBI peIIeKCHHU ISl OIICHKH CHTYaIluH, BEIOOPa BEPHOTO PEICHHUS;
YMETb OIIEHWBATh PUCKH U CBOEBPEMEHHO MMPUHUMATH PEUISHUS 10 HX CHIKEHHUIO;
MIPUHUMATH MOTUBBI X apTYMEHTHI APYTHX MPH aHAIA3€E PE3YIIHTATOB NESTENFHOCTH;
MIPUHUMATH ce0sl, TOHMMasi CBOM HEAOCTATKH M JOCTOWHCTBA;
MIPUHUMATH MOTUBBI X pTYMEHTHI IPYTHX IIPH aHAIIN3€ PE3YNNbTATOB JIEITENFHOCTH;
MIPU3HABaTh CBOE MPaABO W MPaBO IPYTHX HA OMINOKH.
B mpomecce gocTmkeHNsT TUYHOCTHBIX PE3yIbTATOB OCBOCHHUS MPOTPaMMEI IO (PHU3WKE IS YPOBHS CpeqHEro o0Iero oopazoBaHUs y OOYJarOIUXCS
COBEPIIIEHCTBYETCS IMOIIMOHATBHBIN HHTEIJIEKT, IPENITONATaOIINi COPMHPOBAHHOCTD:
CaMOCO3HaHMSI, BKIIFOYAIOIIET0 CITOCOOHOCTh MMOHMUMATh CBOE SMOIIMOHAIILHOE COCTOSIHIE, BUIETh HAIIPABIICHHUS PA3BUTHSI COOCTBEHHOM 3MOIMOHATBHOM
cdepsl, OBITH YBEPEHHBIM B ce0€;
CaMOpEeTyJIUPOBAHUS, BKIIOYAIOIIEr0 CaMOKOHTPOIb, YMEHHWE MPHHUMATH OTBETCTBEHHOCTh 3a CBOE TOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCH K
SMOIIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBISITh THOKOCTD, OBITH OTKPHITEIM HOBOMY;
BHYTPEHHEW MOTHBAIlMH, BKIIOYAIONIEH CTpEMIICHHE K JOCTIDKEHHUIO MMM W YCIeXy, ONTHMH3M, HHUIIUATHBHOCTh, YMEHHE ACWCTBOBATh MCXOMS M3
CBOUX BO3MOXKHOCTEH;
AMIIATHH, BKIIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIIBHOE COCTOSHHUE IPYTHX, YUYUTHIBATH €ro MPU OCYIIESCTBICHUU OOILICHUS, CIIOCOOHOCTh K
COUYYBCTBUIO U CONEPEKUBAHUIO;



COLIMANIbHBIX HABBIKOB, BKJIIOUYAIOMIMX CIIOCOOHOCTH BBICTpAaMBATh OTHOLICHWS C JPYTUMH JIIOABMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U pa3pelaTh
KOH(ITUKTHI.

HPEJMETHBIE PE3YJIBTATBI

K konmy o0yuenus B 10 kjiacce mpeaMeTHbIC Pe3ylIbTaThl HA 0A30BOM YPOBHE JAOJKHBI OTpakaTh c(hOPMHPOBAHHOCTD y 00YUAFOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPaX PoJib U MeCTO (PM3UKU B (POPMUPOBAHNU COBPEMEHHOW Hay4YHOW KapTHHBI MUPa, B PA3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B IPAKTUYECKON JIEATENBHOCTH JIFOIEH;

YUYUTHIBATh IPpaHHIIbl TPUMEHEHHs H3YYEeHHBIX (PM3NYECKHX MoJieiel: MaTepruajbHas TOUKa, HHepIHaIbHAs CHCTEMa OTCUETa, aOCOMOTHO TBEPIOE TEO,
WJCANBHBIN Ta3, MOJICNIA CTPOSHHS T'a30B, )KUAKOCTEH U TBEPABIX TeN, TOUESUHBIH IEKTPUUESCKUH 3apsi/] Y pelieHnH (QU3HMUECKUX 3a/1ad;

pacro3HaBaTh (u3MUYeCKUe SBIEHUs (IIPOIECCH) U OOBSACHATHh MX HA OCHOBE 3aKOHOB MEXaHWKH, MOJECKYISIPHO-KWHETHYECKOW TEOpUH CTPOCHUS
BEIIIECTBA U DJIEKTPOJMHAMUKHU: pABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIIMHEWHOE JIBYKEHHE, CBOOOTHOE TTaJICHUE TEll, IBMKEHUE 110 OKPYKHOCTH, WHEPIIHSL,
B3aMMOJIEUCTBHE Tel, TUPQy3usi, OPOyHOBCKOE JBIKEHHE, CTPOSHHE KHUJIKOCTEH M TBEPIBIX Tel, M3MEHEHUe 00BhEMa Tel NMpH HarpeBaHUH (OXJIAXKJICHHN),
TEIUIOBOE PAaBHOBECHE, HCIIApEHHE, KOHJEHCAllMs, IUIaBJIEHWe, KPHUCTAJUIM3alus, KUIEHHE, BJIaKHOCTh BO3/1yXa, IOBBIIIEHHE aBJIEHUS Ta3a INPH €ro
HarpeBaHUM B 3aKPHITOM COCY/I€, CBSI3b MEXAY HapaMeTpaMy COCTOSHUS Ta3a B U30MPOIIECccaX, IIEKTPU3AIMS TEN, B3aNMOAEHCTBHE 3apSJIOB;

OIMCHIBATh MEXaHWYECKOE BMKEHNE, MCIIONb3Ys (PU3NUecKre BEMUYNHBI: KOOPAMHATA, ITyTh, TEpPEMEIIEHH €, CKOPOCTh, YCKOpEHHE, Macca Tena, CHIa,
MMITYJIEC TENla, KHHETHYeCKasi SHEeprus, MOTeHIIMaIbHAas YHEepPTys, MeXxaHndeckass pabora, MexaHW4YecKas MOITHOCTh; MPY OMHCAHWW MPABHIIBHO TPAKTOBAThH
(UBUYECKHUIA CMBICI HCIIONBb3yEMbIX BEIIMYMH, HX 0003HAYCHUS U SMHHUIIBI, HAXOAUTH (OPpMYIIBI, CBS3BIBAIONINE TAHHYIO (PH3UYESCKYIO BETHYMHY C JPYTUMHU
BEJINYMHAMY;

ONKCHIBATh M3y4YCHHBIC TEIJIOBBIC CBOWCTBA TEN M TEIUIOBBIC SBIICHUS, WCIONB3YS (U3MUYECCKHE BEIMYMHBI: JaBJICHUE ra3a, TeMIIEpaTypa, CpPemHss
KUHETHYECKas SHEPTHUsl XaOTUYECKOT 0 BMKESHUSI MOJIEKYJI, CPEIHEKBaApaTHYHAsl CKOPOCTh MOJIEKYJI, KOTMYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabora rasa,
KO (HUINEHT IMOJE3HOr0 NEHCTBUS TEIJIOBOTO [BHTATENsl; NPH ONMCAHWM MPABWIBHO TPAKTOBATh (DPU3MYECKUH CMBICH HCHOJIB3YyEeMbIX BEIMYHMH, WX
0003Ha4YEHMs U eIMHULIBL, HAXOAUTh (POPMYJIBI, CBS3BIBAOLINE NAHHYIO (PU3HUECKYIO BEJIMUMHY C IPYTUMH BEIUYMHAM;

OIMCHIBATh U3YUEHHBIEC 3JIEKTPUUECKIE CBOWCTBA BELIECTBA U 3JICKTPUUECKUE SBICHUS (IIPOLIECCHI), UCIIONb3Ys (PU3NUECKUE BETMUNHBIL: JJIEKTP HUECKHUH
3apsifl, SJIEKTPUYECKOE II0JI€, HANMPSHKEHHOCTh IMOJs, IOTEHIMall, Pa3sHOCTh ITOTEHLUATIOB, HNPH ONMCAHHUM IPAaBWIBHO TPAKTOBaTh (U3MUECKHH CMBICIT
HCIOJIB3YEMBIX BEJIUYMH, UX 0003HAYEHHS U €IMHUIIBL;, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOLIME JAHHYIO (U3MUECKYIO BEIMUMHY C IPYTUMH BETUYMHAM U

aHAM3UPOBATH (PU3UUECKHE MPOIIECCHl M SBIEHUS, HCIONB3YS (PU3NUecKrne 3aKOHBI M MPHUHLMUIBL: 3aKOH BcemupHoro TsaroreHus, |, Il u Il 3axoHbI
HreroToHa, 3aKOH COXpaHEHUs] MEXaHUYECKOW SHEPTUH, 3aKOH COXPaHEHHUS MMITYJbCa, IPUHLMII CYNEPHO3ULUU CHJI, IPUHLUI PaBHONPABUS MHEP LUAIBHBIX
CHCTEM OTCYETa, MOJEKYISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS BEILECTBA, IA30BbIC 3aKOHBI, CBSI3b CPEAHEN KMHETHUECKOW HEPTHH TEIJIOBOTO JBMIKEHHS
MOJIEKYJ C aOCOJIOTHOW TeMIIepaTypoH, MEpBbIi 3aKOH TEPMOIMHAMHUKH, 3aKOH COXPAaHEHMs 3JEKTPUUYECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM pasnuyaTh
CIIOBECHYIO (hOPMYITUPOBKY 3aKOHA, €0 MaTEMaTUIECKOE BBIPAKEHUE U YCIIOBHS (TPAHUIIBL, O0JIACTH ) IPUMEHIMOCTH;

OOBSCHITH OCHOBHBIC NMPUHLHUIBI ACHCTBHS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3inyaTh YCIOBHS MX O€30MacHOrO HCIIOIb30BAaHUS B
MTOBCE/IHEBHOM JKH3HU;

BBITOJIHATD 3KCIIEPUMEHTHI 110 HCCIIEOBAHNIO (PU3MUECKUX SBJICHUH W MPOLIECCOB C MCIOIb30BAHUEM NPSAMBIX M KOCBEHHBIX M3MEPEHHH, NPU 3TOM
¢dbopmynupoBaTh Npobiemy/3atauy W THIIOTE3y y4eOHOro 3KCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEIOKEHHOIo O0OpyHOBaHMS, NMPOBOAUTH OIBIT U
(hopMyTUpPOBaTh BHIBOJIBL;

OCYLIECTBIIATH TNpPSIMble M KOCBEHHBIE M3MEpeHHs (U3MUECKHX BEIWYMH, [IPU 3TOM BBHIOMPATh ONTUMAJbHBIM CIIOCOO M3MEPEHUS W HCIONb30BaTh
M3BECTHBIE METOBI OLIEHKU MOIPEIIHOCTEN U3MEPEHNI;



HCCIIEIOBAaTh 3aBHCUMOCTH MEXKIY (U3MUECKUMHU BEIWYMHAMH C HCIOJB30BAHUEM IMPIMBIX WM3MEPEHHH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCHPOBATH PE3yIbTATHI IONYYEHHOW 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH B BUAE TaOIUI U TPa(UKOB, JeTaTh BHIBOABI [0 PE3YIbTaTaM HCCIICI0BAHNS;

co0oAaTh mpaBuiia 0€30MaCHOr0 TPyAa MPH MPOBEISHUH UCCIEOBAHUIN B paMKaX Y4eOHOr0 SKCIIEpUMEHTa, yueOHO-HCCIIeI0BaTENbCKON 1 MPOSKTHOM
JeATeIbHOCTH C UCTIONB30BaHNEM N3MEPUTENBHBIX YCTPOHCTB H J1a00paTOPHOTO 000PYAOBaHMS,

peuaTtb paC‘IéTHBIe 3aJa4l C ABHO 3aI[aHHOI>'I (1)H3H‘ICCKOI>1 MOJCJIbIO, UCIIOJIB3YA (bI/I?,I/I‘-ICCKI/IC 3aKOHbI U NIPUHIUIIBI, HA OCHOBEC aHaJin3a YCJIOBUA 3aJavn
BBIOMpPATh PU3MYECKYIO MOJIENb, BBIIENATh (PU3MYECKUE BETHUUHBI M POPMYIIBI, HEOOXOMUMBIE TS €€ pellieH s, POBOAUTH Pacu€Thl M OLICHUBATH PEATbHOCTD
MOJTY4YEHHOTO 3HaUCHUsT (PU3NIECKOIN BETHYMHEI;

pemarh KadyeCTBEHHBIC 3a1a4K: BEICTPauBaTh JOTMYECKH HEMTPOTHBOPEUUBYIO LIETIOUKY PACCyKACHHUH C OMOPOi HAa H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKHE SBICHUS;

HCIIOJIB30BaTh IIpU PCIICHUU y‘-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IH(bOpMaHI/IOHHI)Ie TCXHOJOTHU JJId TIOMUCKA, CTPYKTYPHPOBAHUA, HUHTCPIPETAUUN H
MpeACTaBIeHUs] y4eOHOH W HayYyHO-TIOMYJISIPHOH WHQOpPMAaIMK, IMONYYEHHOW W3 pPa3IMYHBIX HCTOYHHKOB, KPUTHUYECKHM aHAJIM3UPOBATH MOIYy4aeMYIO
HH(pOPMAIHIO;

MPHUBOJIUTH MPHUMEPHI BKIA/JA POCCHHCKAX M 3apyOeKHBIX YUEHBIX-(PH3MKOB B pa3BUTHE HAYKH, OOBSICHEHHWE IPOIECCOB OKPYKAIONIEr0 MHpa, B
Pa3sBUTUC TEXHUKHU U TeXHOHOFHﬁ;

WCIOJIb30BaTh TEOpETHYECKUE 3HAHWA MO0 (DU3WKE B TIOBCEMHEBHOW KHM3HHM JUIs oOecrieueHHss Oe30MacHOCTH NpU OOpamieHuu ¢ mpuodopaMu H
TEXHUYECKHUMH yCTPOUCTBAMH, JJISl COXPaHEHHUS 3JI0POBBS H COOJIO/ICHHSI HOPM DKOJIOTHYECKOT'0 ITOBENICHHS B OKPYKaIoIIeH cpere;

paboraTh B TpyImIe C BBIOJIHEHHEM PA3MYHBIX COIMANLHBIX POJICH, TUIAHHPOBATH PaOOTy TPYIIIbI, PAIlMOHATIBHO PACHpENeNsATh O0S3aHHOCTH M
IIaHUPOBATh JACATCIBHOCTh B HCCTAHAAPTHBIX CUTyallUAX, aACKBATHO OLCHMBATH BKJIAJ KaXXAOro M3 YYACTHHUKOB I'PYyHIIbl B PCIICHUC paCCManPIBaeMOfI
MIPOOIIEMEL.

K koniy obyuenns B 11 kiiacce nmpeIMeTHbBIC Pe3YJIbTAThl HA 0A30BOM YPOBHE JOJKHBI OTPaKaTh c(hOPMHUPOBAHHOCTD y 00YUAFOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MPUMEPaX Polib U MecTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOU KAPTHHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYCCKOHN AEATEIbHOCTH JIOACH, IIEIOCTHOCTh U SAUHCTBO (DU3UUYCCKON KapTHHBI MHpAa;

YYUTHIBATh TPAHUIIEI IPAMEHEHUS N3YUIECHHBIX (PU3NIECKUX MOJIENEi: TOYSTHBIA STEKTPUIECKAN 3apsl, Tyd CBETa, TOUCYHBII UCTOYHUK CBETA, SIepHas
MOJIENTb aTOMa, HyKJIOHHAsI MOJIENTb AaTOMHOTO /Ipa IIPH PEelIeHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBath (U3WYECKHE SBICHUS (TPOIecChl) W OOBSACHATh MX HA OCHOBE 3aKOHOB D3JICKTPOIWHAMHKH W KBAaHTOBOW (H3WKH: JJICKTPHUIECKas
MIPOBOIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aWMOJIEMCTBHE MArHUTOB, JJIEKTPOMAarHUTHAsS WHAYKIWSA, NEWCTBUE
MarHMTHOTO TIONII Ha TPOBOAHHUK C TOKOM W IBIDKYIIMIICS 3apsill, JIEKTPOMarHUTHBIE KoJeOaHWsS M BOJHBI, NMPSMOJIMHEHHOE paCIpOCTpaHEHWE CBeETa,
OTpakeHHe, TpenomiieHue, naTepdepeHnns, Tupakius U MOIIPU3alUs CBETa, mUcrepcHus cBera, (portodmextpuueckuit adext (Pororddekr), cBeroBoe
JaBJIeHNE, BOSHUKHOBEHHE JIMHEWYATOr0 CIIEKTPa aToMa BOJOPOa, €CTECTBEHHAs M HCKYCCTBEHHAS PaIMOaKTHBHOCTH;

OIMCHIBATh WM3YYCHHBIE CBOMCTBa BeIIeCTBA (INMEKTPHUYECKHE, MAarHUTHBIE, ONTHYECKUE, OSJEKTPUUYECKYIO TPOBOANMOCTh PAa3UYHBIX Cpel) W
AJIEKTPOMAarHUTHBIE SBJICHUS (IIPOIECCHI), HCITONB3YS (PM3MUECKIE BETMIMHBL: SJIEKTPUIESCKUN 3apsl, CHIIA TOKA, IEKTPUIECKOe HAMPSHDKEHUE, dIEKTPUIECKOEe
COIPOTHUBJIEHNE, PA3HOCTh IMOTEHIIUAJIOB, YJEKTPOIBIKYIIAsl CHIa, padoTa TOKa, MHAYKIIUS MarHATHOTO TOJs, cuia Amriiepa, cuia JlopeHna, HHIyKTUBHOCTb
KaTYIIKA, DHEPTHUSA JJIEKTPHYECKOTO W MArHATHOTO TIOJIeH, TMepuoNl M 4YacToTa KojeOaHWi B KojeOaTeNbHOM KOHTYpE, 3apsji W CHiIa TOKa B TpoIecce
TapMOHHYECKHUX AJIEKTPOMATHUTHEIX KoJiebaHn!, (hOKYCHOE pacCTOSHHE M ONTHYECKAs CHIIA JIMH3BI, IPH OMUCAHUH MPABIIIBHO TPAKTOBATH (YU3NUYECKUI CMBICTT
WCIONB3yEeMbIX BEIMYWH, X 0003HAYCHUS U €NUHUIIBI, YKA3bIBATh (POPMYIIBI, CBA3BIBAIONINE TaHHYIO (PH3UYECKYIO0 BETUYHHY C JPYTUMHU BEIMYMHAMU;

OIMCHIBATh M3YYEHHBIC KBAHTOBBIC SIBIICHUS W TIPOIECCHI, MCIONb3yS (PU3NUECKHME BEIWYHHBI: CKOPOCTH JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTUsl U UMITYJIbC (POTOHA, IEPHOJ MOJIypacnaia, SHEPTUs CBA3HU aTOMHBIX S/Iep, IPU OMHCAHUU MIPABHIBHO TPAKTOBAThH (M 3MUECKUN CMBICI



UCTIONIb3YEMBIX BEIMYMH, UX OOO3HAUCHHUS W CAWHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3bIBAIOIIME AAHHYIO (U3MUECKYIO0 BEIMYMHY C JPYTUMH BETUYHHAMH,
BBIUUCIIATH 3HaYCHUE (DU3NYECKON BEINYHHBI,

aHaMM3NpPOBaTh (PU3MYECKHE MPOLIECCHl U SBJICHHS, HMCHOIB3YS (HU3MUEeCKMe 3aKOHBl M TPUHLUIBL 3akoH OMa, 3aKOHBI TOCIIEAOBATEIBHOTO H
napajiebHOr0 COeANHEHUsI MTPOBOAHUKOB, 3aKoH J[koyns—JIeHna, 3aKkoH 3JeKTpPOMarHUTHOW MHAYKIHMH, 3aKOH MPSIMOIMHEHHOTO paclpoCTpaHeHHs CBETa,
3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEJIOMIICHHSI CBETa, ypaBHeHUe DiHIITelHA A7 Porodaddekra, 3aK0oH cCOXpaHEHHs SHEPTUH, 3aKOH COXPaH CHUSI UMITYJIbCa,
3aKOH COXPaHEHHsI 3JIEKTPUUECKOT0O 3apsza, 3aKOH COXPaHEHHsS MACCOBOI'O YHCIIA, MOCTyNaThl bopa, 3aKOH paMOaKTHBHOTO pachaja, IpH 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BEIpaKEHHE U YCIOBUS (TPaHUIIBI, 00IaCTH) MPUMEHIUMOCTH;

OIpEENsITh HalpaBiieHHe BEKTOpa WHAYKIIMA MarHUTHOTO TTOJIsl IIPOBOTHUKA C TOKOM, CHIIBI AMItepa 1 cuiibl JlopeHna;

CTPOUTH U OMUCHIBATH U300pakeHHE, CO3J]aBaEMOE IIIOCKUM 3EPKAJIOM, TOHKOW JIMH30M;

BBITIOJTHATH 3KCIIEPUMEHTHI TI0 UCCIIENIOBAHNIO (PU3NYECKUX SIBIICHUH WM MPOIECCOB C MCIOIB30BAHMEM TPSMBIX M KOCBEHHBIX HM3MEPEHHI: MPH 3TOM
¢dbopmynupoBaTh MpobieMy/3ajlauy W THIIOTe3y y4eOHOro 3KCIIepPUMEHTa, COOMpaTh YCTAHOBKY W3 TPEIOKEHHOrO O0OpYAOBaHHS, MPOBOJUTH OIBIT U
(hopMyTHUPOBAThH BHIBOJIBI;

OCYIIECTBIIATh TMPSMBIE ¥ KOCBEHHBbIE M3MEpeHHs (U3MUECKHX BEIWYHMH, MPH 3TOM BBIOMPATh ONMTHMAIBHBIA CIIOCOO HM3MEPEHHsI M HCIOJIL30BATh
HU3BECTHBIE METO/IbI OLIEHKU MOrPEMIHOCTEN U3MEPEHUI;

HCCIIEIOBaTh 3aBUCHMMOCTH (DU3MUECKUX BEIHYMH C HUCIONB30BAHHUEM IPSIMBIX WU3MEPEHWH: MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PHKCHPOBATH
pe3yNbTaThl TOIYYEeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHMH B BHJIE TAOIHII U TpaUKOB, JIENaTh BHIBOJIBI TI0 pE3YJIbTaTaM HUCCIIeIOBAHUS;

cOoOJTI0IaTh TIpaBMIIa 0E30MIACHOTO TPY/a MPH MPOBEICHUH UCCIEJOBAHUI B paMKaX Y4eOHOr0 SKCIIEpUMEHTa, YueOHO-HCCIIeNOBATENbCKON M MPOSKTHOM
JIeSTEIbHOCTH C UCIIOJIb30BAHNEM N3MEPUTENBHBIX YCTPOUCTB U 1ab0paTopHOro 000py10BaHUS;

pemraTh pacy€THbIC 3aJaUM C SBHO 33JaHHON (PM3MUECKON MOJENBIO, UCIONb3ys (pu3ndecKre 3aKOHBI M IPHHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3aaud
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIICTATh (PU3NIECKHE BETMYMHBI U (OPMYIIBI, HEOOXOINMBIE [Tl €€ pelIeH s, IPOBOANUTH PacyEThl M OLIEHUBATh PEAIbHOCTh
MOTyYeHHOTO 3HAYeHNS (PH3UUYECKOI BEITNYNHBI;

pelaTh Ka4yecTBEHHbIE 3a1a4l: BEICTPauBaTh JOTMYECKH HEIIPOTHBOPEUUBYIO LIETIOUKY PACCyKAECHUH ¢ ONOpO Ha M3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
" pu3mdecKue SIBICHHUS,

HCIOJIB30BaTh NPH PEUICHWH Yy4eOHBIX 3alady COBPEMEHHbIE MH(OpMAIMOHHBIE TEXHOJOTUU IJISI IIOMCKA, CTPYKTYPUPOBAHMSA, MHTEPIIPETAllMUd U
MpEACTaBICHUsT y4yeOHOH M Hay4yHO-TIOMYJISIPHOH HH(pOpMAaIMM, IMOJYYEHHOH W3 PAa3JMYHBIX HMCTOYHHMKOB, KPUTHYECKH AHAJIN3UPOBATH IOIYyIaeMyIO
HH(pOPMAITHIO;

OOBSACHSTH NPUHLMIIBI ACHCTBUSA MAIllUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, Pa3iMyaTh yCIOBHUS UX OE30IIACHOTO MCIIOIb30BAHUS B ITOBCEIH EBHOM
KHU3HU;

MIPUBOAUTH MPHUMEPHI BKJIaJa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(DU3MKOB B PAa3BUTHE HAYKHU, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONB30BaTh TEOPETHYECKHE 3HAHWS MO ()M3MKE B TIOBCEAHEBHOW XU3HU I obecredeHus: Oe30macHOCTH TpH OOpamieHHH ¢ MpudopaMu H
TEXHUYECKHMHU YCTPOUCTBAMH, JJIsl COXPAHEHUS 340POBbsI U COONIOICHUS HOPM KOJIOTMYECKOro MOBEACHHUS B OKpYXKAloIleH cpere;

paboraTh B Ipynie ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMANBHBIX pOJied, IJIaHUPOBaTh pabOTy TPYIIBI, PAMOHAIBHO PaclpenessiTh OOS3aHHOCTH U
IUTAHUPOBATh JEATENIBHOCTh B HECTAHIAPTHBIX CUTYalMAX, aJeKBaTHO OLIEHUBATh BKJIAA Ka)KIOTO M3 YYAaCTHHKOB TPYIIBI B PEIIEHHE paccMaTpUBaeMOn
MIPOOJIEMBL.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacon DJIeKTPOHHBIE
HaumeHoBaHMe pa3nesioB U TeM (undposrbie)
Ne n/m KonTpoabnbie | IIpakTHyeckue
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcebl
Pazgen 1. PUBUKA U METOAbI HAYYHOI'O IO3HAHUA
11 P 5 1 bubaunoreka [IOK
' HSHKE H METO/IBT HAYHHOTO TOSHATHA https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bub6mmoreka IJOK
2.1 K
HHeMatiia > https://m.edso0.ru/7f41bf72
bu6mmoreka IJOK
22 Hlmamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka IJOK
2.3 3 6 1 1
AKOHRI COXpATICHIL B MEXaHIKe https://m.edso0.ru/7f41bf72
Uroro no pazueny 18
Pazgen 3. MOJIEKYJISIPHASI ®PU3UNKA U TEPMO/IMHAMHUKA
31 OCHOBBI MOJNEKYJIIPHO-KUHETHYECKOU 9 1 bubmmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
Bbubnuoreka IJOK
3.2 O 10 1
CHOBRL TepMOTMHaMUIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSHUS BEIIECTBA. 5 Bubnuoreka IJOK
' da30BbIe MEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 24

Paznen 4

. QJIEKTPOANHAMUKA



https://m.edsoo.ru/7f41bf72
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bubmnoreka LIOK
41 EKTpOCTATIRA 10 ! https://m.eds00.ru/7f41bf72
4.2 ITocTosiHHBIN 3nekTpruecKuid TOK. Toku B 12 Bbubmmoreka LJOK
' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PeszepBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB 1O I[TPOTPAMME 68 3
11 KJIACC
KosmmuecTBo 4yacoB DJIeKTPOHHBbIE
HaumenoBaHue pa3aeioB U TeM ugposbie
Ne n/m past Kontpoabhbie | IIpakTudeckue (up )
NporpamMmsl Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypcsbl
Pazaen 1. 9JIEKTPOAUHAMUKA
11 MarnuTHoe€ ToJ1e. DJIEeKTPOMAarHuTHas 1 9 3 bubmoreka [IOK
' WH LY KIHST https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 11
Paznen 2. KOJIEBAHHWSA U BOJIHBI
51 MexaHUYeCKHE B DJIEKTPOMAarHUTHBIC 9 1 bubmoreka [IOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
99 MexaHW4ecKHe U JIIEKTPOMArHATHBIC 5 1 bubmmoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
Bbubnuoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Wroro mo pazneny 24

Pazgen 3. OCHOBBI CHIEIIUAJIbHOM TEOPUM OTHOCUTEJBLHOCTH

3.1

OCHOBBI crienUalIbHON TeopUu

4 1

bubmmoreka [IOK
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OTHOCHUTEIHLHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasnea 4. KBAHTOBAS ®U3UKA
4.1 Dneme KBAHTOBOU ONTHK 6 bubmorexa LIOK
. MCHTBI KBAHTOBOHM OIITHUKHU
i https://m.edsoo.ru/7f41c97c
bubmaunoreka [IOK
4.2 C 4
TPOCHHS aToMa https://m.edso0.ru/7f41c97c
bubaunoreka [IOK
4, A
3 TOMHO® ApO ° https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUWU U ACTPO®U3IUKHU

5.1 DJeMeHTBI ACTPOHOMHUH 1 aCTPODUIUKU 7 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Pazaen 6. OBOBIIAIOIIEE MIOBTOPEHUE

6.1 Ob6o0matoniee MOBTOpeHUE 4 ﬁ;g;j;ﬁ%;ii'orﬁﬂ £41097¢
Uroro mo pazneny 4
PesepBHOE BpeMs 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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10 KJIACC

MNOYPOYHOE INVTAHUPOBAHUE

KoJaunuecTBO 4acoB

Ne Hara DJIeKTPOHHBbIe UG POBBIE
Tema ypoka KountpoabHbie IIpakTHyeckue
n/n Bcero HU3yYeHUsl o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI

1 ®dusuka — Hayka o nmpupoje. Hayunsie 1 Bbubmmoreka LJOK
METO/IbI TIO3HAHHSI OKPYKAIOIIEr0 MUPa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo ¢uznku B popMUpOBaHUT
COBPEMEHHOM HAYYHOM KapTUHBI MUPA, B bubnuoreka I[JOK

2 . . 1 1
MPAKTUYIECKOMN JEATETBHOCTH JIFOJICH. https://m.edsoo.ru/ff0c33e6
BxoHOo# KOHTPOJIb.

Mexanuueckoe IBUKEHHUE.

3 OTHOCHUTETFHOCTh MEXaHUIECKOT O 1 bubmoreka [IOK
npxkenus. [lepemerieHne, CkopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHHe

4 PaBHOMEpHOE IPSMOIIMHEWHOE TBMKCHHIE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TTPSIMOJTHHEHHOE 1 bubmoreka [IOK
JBUYKCHUE https://m.edsoo.ru/ff0c372e

6 CroOonmHOE mafeHne. Y CKOpeHHe 1 bubmoreka [IOK
CBOOO/THOTO MaCHHs https://m.edsoo.ru/ff0c39cc

7 KpuBonuneitHoe nemxeHue. /[Bmkenne 1 bu6mmoreka IJOK
MaTepUaIbHOW TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHuun otHOCUTENBHOCTH [ amunes.

8 I/IiepLL[IHanLHHe cucteMsl oTcuera. llepBerii 1 bubanoreia LIOK

https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
Macca tena. Cuna. IlpuHuun cynepno3uuuu
9 cmt. Bropou 3akoH Hl;)»IOTL(I)Ha ,Z[}J,'II:I P ’ 1 bubmorexa HOK
. https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOH TOYKH

10 Tperuu 3akoH HeloTOHA 1711 MaTEpUaTbHBIX 1 bubmmorexa LJOK
TOYEK https://m.edsoo.ru/ff0c3be8

11 3akoH BceMupHOro TsaroreHus. Cuna 1 bubmuoreka IJOK

TAXKCCTHU. HepBaﬂ KOCMUYECCKast CKOPpOCTb

https://m.edsoo.ru/ff0c3d00
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bubmnoreka LIOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenns. Koabdumnuent tpenus. Cuia
13 conpOTI:IBneHHﬂ Hpql)/l(bI[BI/I)KCHI/II/II) Tea B bubmmorexa LIOK
JKHKOCTH WITH ra3e https://m.edsoo.ru/ff0c3f76
[TocrymarenbHOE U BpalllaTeIbHOS
14 JBI>KEHHE aOCOMIOTHO TBEPAOro Tena. Bbubmmoreka LJOK
MowmeHT cuibl. Tlnedo cuitbl. Y CIIOBHS https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIrO TeNa
NMiynbc MaTepuaibHOW TOUYKH, CHCTEMBI
15 MaTepuaIbHBIX TOYeK. MIMIynbc CUibL. bubmoreka [JOK
3aKOH COXpaHEeHUs UMITyJIbca. PeakThuBHOE https://m.edso0.ru/ff0c43d6
JIBHKCHUE.
Pabora u MormHOCTh critbl. KuHeTnueckast
16 SHEPTHUs MaTIeI;)HaHLHOﬁ Touku. Teopema 00 bubamoreia LIOK
o https://m.edsoo.ru/ff0c4502
VM3MEHEHUHN KUHETHIECKONH YHEPTHH
[TorenuunansHas sueprus. [loTenmanbHas
17 SHEPIHS YIPYro A OPMUPOBAaHHOU bubmoreka [IOK
npykuHbl. TloTeHIMaapHas SHEPTHS Tea https://m.edsoo.ru/ffOc461a
BOJIM3H ITOBEPXHOCTH 3EMITH
[lorennmanpHbIe U HEMOTEHIINATHHBIE CHJIIBL.
CBs13b PabOTHI HEMOTEHIIHAIBEHBIX CHJI C
18 I/ISMeHepHI/IeM MexaHqufKopf SHEPTuHn BuGmiorexa LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXpaHEHHS
MEXaHUYECKOU SHEPTHU
Jlabopartopnas pabota «lccnenoBanue
19 CBsI3H PabOTHI CHUIIBI C H3MEHEHUEM
MEeXaHW4YeCKOW PHEPTHUH Tela Ha IpuMepe
PaCTsKEHUST Pe3UHOBOTO KTYTa»
KonTponsnas pabora o teme
20 <<KI/IHI€):MaTI/IKa.p JluHamuka. 3aKOHBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHS B MEXaHUKE»
21 OCHOBHBIE MOJIOKEHUST MOJIEKYJISIPHO- bubmuoreka IJOK

KUHETH4YecKoi Teopuu. bpoyHoBckoe

https://m.edsoo.ru/ff0c4dc2
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npkenne. Juddysus

XapaKTep JBUXKCHHUA U BSaHMOHCﬁCTBHH

22 YacTHIl BemecTBa. Moaeau CTpOSHUS Ta30B,
JKUJIKOCTEU U TBEPABIX TEN
23 Macca monekyi. KonnuecTBo BeliecTsa.
[Tocrosinnas ABoraapo
24 TemnoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkana remneparyp Llenbcus
o5 Wneansusiii ra3 B MKT. OcHoBHOE bubmaunoreka LIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOconoTHas TeMIepaTypa Kak Mepa
26 cpenHell KWHETUYECKON SHEPTUU JBUKEHUS bubmoreka [IOK
MOJIeKyIl. YpaBHeHnne MeHeneeBa- https://m.edsoo.ru/ff0c511e
Knaneitpona
27 3akon JlaneToHa. ['a30BBIC 3aKOHBI
JlaGoparopHas pabota «lccinenoBanue
28 3aBHCHMOCTH MEXY IapaMeTpaMu
COCTOSIHHS Pa3peXeHHOT0 raza»
M3ormporiecchl B MaealbHOM Ta3e U X bubmoreka [IOK
29
rpaHuecKoe MpeacTaBiIeHne https://m.edsoo.ru/ff0c570e
BayTpenHss sHEprust TEpMOIUHAMUYECKON
30 CHUCTEMBI H CIIOCOOBI €€ H3MEHECHMUSI. bu6mmoreka IJOK
KonuuecTBo TemioTel u pabora. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTHS OTHOATOMHOTO HI€aTHHOTO Ta3a
31 Buner tenonepenauu bubanoreia LIOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTh BEILIECTBA.
32 K(I)LJ'II/I‘IGCTBO TETUTOTHI TIPA T]jmonepe;[aqe. bubamoreia LIOK
. https://m.edsoo.ru/ff0c5c36
AnnabaTHBIN Tporiecc
33 [IepBrlii 3aKOH TEPMOAMHAMUKHU U €TO bubmmorexa LJOK
MPUMEHEHHUE K U30IpoIieccam https://m.edsoo.ru/ff0c5efc
34 HeobGpaTtumocTh mporeccoB B MpUpoze. bubnmmoreka LJOK

BTOpOﬁ 3aKOH TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230
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[punnun aevicreus u KII Tenmosoit

bubmnoreka LIOK

3 MaIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ
37 OKOJIOrHYecKUe MPOOIIeMBbI
TEIUIO3HEPTeTUKU
38 Oo6o0marommii ypok «MoJiekyspHas bubmuoreka IJOK
¢usnka. OCHOBBI TEPMOJAUHAMUKI» https://m.edsoo.ru/ff0c6938
KonTponbsHas pabora 1o TemMe
39 <<MonpeKynstH§sI ¢usnka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKHI
40 [Mapoobpa3oBaHue U KOHACHCAIIUSI. bubmmoreka [JOK
Vcnapenue U KUmeHune https://m.edsoo.ru/ff0c63b6
41 AOGCOIOTHAS M OTHOCHUTEIbHAS BIAXKHOCTh bub6mmoreka IJOK
BO31yxa. HachlmeHHbI#H map https://m.edsoo.ru/ff0c64d8
Tsepnoe Teno. Kpucraminieckue u
42 aMmop(dHBIe Tera. AHU30TPOIHUS CBOKCTB bubmoreka [IOK
KpHuCTajuIoB. JKuaKue KprCTalibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHBIE MaTepHaIbI
43 [InaBneHune u KpuCTAIUTH3AIU. Y AeTbHAS bubmoreka [IOK
TeruioTa raBneHus. Cyomumarust https://m.edsoo.ru/ff0c6708
44 YpaBHeHWE TEIIOBOro OanmaHca Bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 ONeKTpU3aus Tel. DNEKTPUICCKAN 3apsi. bubmoreka [IOK
JIBa BH1a SJIEKTPUIECKHUX 3aps/I0B https://m.edsoo.ru/ffOc6bcc
[IpoBoHUKH, MUINEKTPUKA U
46 H(I))nyHIfOBoz[pr[KH. 3aK§H COXpaHEHUS BuGmuorexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUIECKOro 3apsiia
47 B3aumoperictBue 3apsinoB. 3akoH Kynona. Bubnuoreka LJOK
ToYeUHBIH IEKTPHUCCKUH 3PSl https://m.edsoo.ru/ff0c6eced
Hampsk€HHOCTh 37IeKTPpUYECcKOro Modsl.
48 HpI/IEII_II/IH cynepnomulfn AJIEKTPUIECKUX BuGmmorexa LIOK
. . https://m.edsoo.ru/ff0c6df2
riosied. JInHUK HanpsKEHHOCTH
49 Pabora cuit anekTpocTaTH4ecKoro moss. bubmnoreka LIOK
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Ilotenmuan. Pa3HOCTh MOTEHIIMAIOB

https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " OUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IC-)HGKTPI/I‘IGCKa}I IMPOHUIIACMOCTDH

bubmnoreka LIOK
https://m.edsoo.ru/ff0c7018

51

OnextpoemkocTs. Konnencarop

bubauoreka LIOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IIOCKOTO KOHICHCATOPA.
OHeprus 3apsHKeHHOro KOHIeHcaTopa

bubauoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabora "M3mepenue
3EKTPOEMKOCTH KOHeHcaTopa"

54

ITpuHLMI AeliCTBHS U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIIMPOBAJIBHOI'O alllapara,
CTPYWHOT O IpUHTEpa. DIEKTPOCTaTUYECcKast
3amuTa. 3a3eMIIeHHE JIEKTPOIIPHOOPOB

55

ONEeKTPUIECKH TOK, YCIOBHS €ro
cymectBoBanms. [locTossHHEBIN TOK. Crina
toka. Hampsoxenwne. CornpoTuBiieHre. 3aK0H
OmMa y1st y9acTKa IenH

56

[MocnenoBartenpHOE, MapalIeIbHOE,
CMENIaHHOE COSTUHEHUE TPOBOIHUKOB.
Jlaboparopnas pabora «3yuenue
CMEIIAHHOTO COSTUHEHUST PE3UCTOPOBY

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTD JIEKTPUUECKOrO TOKA.
3akoH J[xoynsa-Jlenua

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa /s TTOTHOM (3aMKHYTOH )

3eKTpudecko nenu. KopoTtkoe 3aMbIKaHUE.

Jlaboparopnas pabora «3mepenne 3/C
MCTOYHUKA TOKA M €ro BHYTPEHHETO
COIIPOTHBIICHUS

Bbubnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpOHHAsI IPOBOAUMOCTh TBEPIIBIX
METaJIOB. 3aBUCHMOCTb CONPOTHBIICHHS
METAJJIOB OT TEMIIEPATYPBI.
CBepXnpoBOAMMOCTD

60

ONeKTpU4YecKUH TOK B BakyyMme. CBOMCTBa
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DJICKTPOHHBIX ITYYKOB

HOHprOBOI[HI/IKI/I, HUX COOCTBEHHAS U

61 MpUMecHas npoBoAUMOocTh. CBoKCTBa P—N- 1 bubamorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexona. [TomynpoBoJHUKOBBIC IPHUOOPHI
OJNEKTPUYECKUH TOK B PacTBOpax U
62 pacmiaBax 3JIEKTPOIUTOB. 1 bubmuoreka ITOK
DNeKTPONUTHYECKAST THUCCOIHATINS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIu3
ONeKTpUIeCKUH TovK B rasax. ) BuGmorexa LIOK
63 CaMOCTOSTEIbHBIW U HECAMOCTOSITSIIbHBIK 1
https://m.edsoo.ru/ff0c84ae
pa3psaa. Monuus. [lnazma
DJekTpruYecKkre MpruOOPsl U yCTPOMCTBA U
64 nx npfl(mqecxoe I:r)[pmfeHeHI};e. liTpaBHna 1 Bubmiorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€3011aCHOCTH
. bubmoreka [IOK
65 O0o0maroIHi ypok «JIEKTPOIMHAMUKA 1 https://m.edsoo.ru/F0c88be
KonTponsHas pabora o TemMe
66 «QnekTpocraTuka. [TocTOSHHBII 1 1 bubmoreka [IOK
DIIEKTPUIECKHi TOK. TOKH B pa3IMUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
bu6mmoreka IJOK
o7 HpomeryTotias aTTecTaits ! 1 https://m.edsoo.ru/ff0c8c56
68 PesepBHBIi ypok. O000ImAONIHI YPOK IO 1 bubmmoreka LIOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68 5 3
[MPOI'PAMME
11 KUIACC
N KoanuecTBo 4acoB Jlata JyeKTpOHHbBIE HU(pPOBHIE
Tema ypoka Kontpoabubie | IlpakTuueckue oOpa3oBaTejibHbIE
n/n Bcero M3y4eHH s
padoThI padoThI pecypcebl
1 [TocTosiHHBIE MAaTHUTHI U KX B3aUMOJICHCTBUE. 1 bubmnoreka LIOK

MarnutHoe nojie. BeKTOp MarHUTHON UHAYKUUH.

https://m.edsoo.ru/ff0c9778
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JIMHUM MarHUTHON MHIYKUWH.

BXOHHOﬁ KOHTPOJIb. MarsauTHOE HoJe MIpOBOJHHUKA C

bubmnoreka LIOK

2 TokoM. OneiT Dpcrena. Bzaumonelicteue https:/m.edsoo.ru/ffocosfe
MIPOBOJIHUKOB C TOKOM

3 JlaGoparopHas pabota «/3yueHue MarHUTHOTO I10JIs bubmuoreka ITOK
KaTYILIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOrO MOJIS HAa IPOBOJAHUK C TOKOM.

4 Cuna Amriepa. JlaboparopHast pabora bubnuoreka [JOK
«HccnenoBanue qeiCTBUA TIOCTOSHHOIO MarHATA HA https://m.edsoo.ru/ff0c9ac0
paMKy ¢ TOKOM)

SMCTBHE MAarHUTHOIO TIOJISl HA JIBUXK csl
5 3)1aps{>1<eHHy}o gactuiry. Cra HopeHuiHII’}:(;)OTa CHJIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Jlopenna
DnekTpoMaruuTHas HHAyKIUs. [ToTok BekTOpa

6 MarautHoW HHAYKIUU. DJ1C naaykmmm. 3akoH
3JIEKTPOMArHuTHOM MHAYKINU Dapajes

7 JlaGoparopHas pabora «lccienoBanue IBJICHUS bubmoreka [IOK
DIIEKTPOMATHUTHON MHYKITHH https://m.edsoo.ru/ffOcal50
WNunyktuBHOCTE. SBeHne camonuaykauu. DJ1C

8 CaM()yI/II(H,Z[YKI_II/II/I. OuHeprust MaFHI/ITHOI}:z IE Ki[TYIHKH Bubmiorexa LIOK

https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHUTHOE TI0JIe
TexHuueckue yCTpOHCTBA U UX IPUMEHEHUE:
9 MTOCTOSTHHBIE MarHUTHI, 3JIEKTPOMATrHUTHI,
AEKTPOJBUTATENbD, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHII, MHAYKIIMOHHAS TIeYh

10 Ob6o06marommii ypok «MarautHoe moite. bubmmoreka [JOK
DJIeKTPOMAarHUTHAS HHIYKIIHS» https://m.edsoo.ru/ff0cab82

11 KonTponsnas padora o teme «MarHuTHOE TOTIE. bubmmorexa LJOK
DneKkTpoMarHuTHAS HHIYKIIHSD https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHIYECKHE KOJIeOaHusI.

12 FapMoineCKHe KonebaHus. YpaBHEeHHE bubamoreia LIOK

. https://m.edsoo.ru/ffOcaf06
rapMoHHYecKux konebanuit. [IpeBpaiieHue sHepruu

13 JlaGoparopnas pabora «MccnenoBanue 3aBUCUMOCTH

nepuoja MaJblx KoOJIeOaHUH T'py3a Ha HUTU OT JJIMHBI
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HHUTHU U MACCHI IT'py3a»

KonebarensHbiit KoHTYp. CBOOOIHEBIE
ANEKTPOMAarHUTHBIC KONEOaHUs B HIIEaIbHOM

bubaunoreka LIOK

14 KoNebaTenbHOM KOHTYpe. AHAJIOTHS MEX]T
MEXaHUYIECKUMH SH}C]ETpOMaFHHTHBIMI/I ’ hitps.//m.eds00. 1/ fHOch820
KoJeOaHUsIMH
15 ®opmyna TomcoHna. 3aKOH COXpaHEHUS 3HEPTHH B Bbubmmoreka LJOK
UIeabHOM KOJIe0aTeTbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyXaromUX KOJIEOaHUAX.
16 BII))IHI;)K}IGHHI)IG MCX&I—?I;—ICCEII/IG kosiebanus. Pesonanc. bubmmorexa [JOK
https://m.edsoo.ru/ffOcbb86
BbIHYKIeHHBIE 3]1eKTPOMarHUTHEIE KOJIeOaHMsI
[lepemennb Tok. CHHYCOMIATBHBIN TTIEPEMEHHBIN
17 TOIE MolHoCTE nepeMgHHofo TOKA. AMIII)JH/ITynHoe u Bubmiorexa LIOK
. https://m.edsoo.ru/ffOcbd34
JIEWCTBYIOIICE 3HAUCHHE CHJITBI TOKA M HAIPSHKEHHUSI
18 Tpaucdopmarop. [IponssoscTBoO, nepeaaya u
noTpebIIeHNE IEKTPHIECKOH YHEPTHN
Y CTpOCTBO U MPAKTHIECKOE MPUMEHEHNE
19 SHCTIprI/I‘IeCKOFOPBBOHKa, reHepETopa [IepEMEHHOT0 bubamoreia LIOK
. https://m.edsoo.ru/ff0cc324
TOKa, JIMHUM 3JIeKTpoIiepenay
OKOJIOrMYecKHe PUCKU IPU IPOU3BOJICTBE
20 aNeKTpodHeprun. KyiabTypa HCHonb30BaHMsI
JIEKTPOdHEPTUH B IIOBCEHEBHOM KU3HU
MexaHn4ecKue BOJIHBI, YCIOBHs PacIpOCTPaHEHUSL.
21 [lepron. CxopocThb paCH};)OCTpaHzHI/IHIZ/I I[J'II;IHB. Bubmorexa LIOK
https://m.edsoo.ru/ffOcca54
BonHBL. [lonepednslie U MPOAOIBHBIE BOIHEI
29 3Byk. CkopocTb 3ByKa. I pomMkocTh 3ByKa. Beicora bubmmoreka [JOK
ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMAarHUTHBIE BOIHBI, HX CBOUCTBA U CKOPOCTb. bubmmorexa LJOK
[ITkasa 31eKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBEl paguocBsi3u U TeneBuaeHus. Pa3sutue
cpencTs cBs3u. Pagnonokarus
25 Kontponbhas pabora «KonebaHus 1 BOTHBD bubanorexa LIOK
https://m.edsoo.ru/ff0cc6f8
26 [IpssmonuHEHOE pacipoCTpaHEHHE CBETA B bubnmoreka LJOK
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OJTHOpOaHOM cpene. ToueyHblii UCTOUHUK cBeTa. JIyu
cBeTa

https://m.edsoo.ru/ff0cd350

OTpEDKeHI/Ie cBeTa. 3aKOHBI OTpaXCHUs CBCTA.

bubaunoreka LIOK

21 [TocTpoeHune n300paskeHUH B IIIOCKOM 3epKalie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue cera. [lonHoe BHyTpeHHEE
28 OTI;)a)KeHI/Ie. [IpenensHbIH yromn H}CI)TII;IOFO bubamorexa LIOK
https://m.edsoo.ru/ffOcd7f6
BHYTPCHHETO OTPAXKCHUA
29 JlabopaTtopHas pabota «/3mepeHue nmokaszaTess bubnuoreka [JOK
MPETOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunsel. [locTpoenue n3o0pakeHuit B IHH3E. bubnuoreka I[JOK
dopmyia TOHKOM JIMH3BIL. Y BEIUYCHHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas pabora «/ccnenoBanue cBOWCTB
n300paKeHUH B JIMH3aX»
Hucnepcus cera. CIOXHBIN cocTaB 6enoro cBeTa.
32 LBer. JIaGoparopuas padora «HabmoneHue
TICTIEPCHH CBETa»
Wurtepdepennus ceera. JJudpakius cBera. bubmoreka [IOK
33 B
IudpakimonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepeunocTh cBeTOBBIX BOJH. [lonsipu3anus cBera bubmmorexa IOK
https://m.edsoo.ru/ffOcf02e
35 OnTHyaeckue mpuOOpHI H YCTPOUCTBA U YCIIOBHS FIX
0e30MmacHOro MPUMEHEHUS
36 I"panu1bl TPUMEHUMOCTH KJIACCUUYECKOW MEXAHUKU. bubmmoreka [IOK
ITocTynatel CrielHaIbHOW TEOPUH OTHOCHTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aME/JICHHE bubmmoreka [JOK
BPEMEHH U COKPAIICHUE JTTHHBI https://m.edsoo.ru/ff0cfad2
OHeprusi U UMILYJIbC PEISITUBUCTCKON YaCTULIBL.
38 CBSISB MAacChl € ZHeprII)/IeI/fI/I HAMITYJIbCOM. 3HeLII)rI/IsI bubamorexa LIOK
https://m.edsoo.ru/ffOcfc68
TTOKOS
39 Kontponbhas pabora «Ontuka. OCHOBBI bubmmorexa LJOK
CIIEIUATbHON TEOPUH OTHOCHTETBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronbl. Popmyna [Inanka. DHEPTrysa U UMITYJIbC bubnmmoreka LJOK

¢dhorona

https://m.edsoo.ru/ffOcfel6
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41 OtkpeiTHe U uccienoBanue Gorodddexra. OnbITh A. bubmmoreka IJOK
I'. Cronerosa https://m.edsoo.ru/ffOcffc4
42 3akoHbl Gpororddexra. YpaBHeHUE DUHINTEHHA JUIS bubmmoreka IJOK
doroaddexra. «Kpacuas rpanuiia» Gporodddexra https://m.edsoo.ru/ff0d015e
43 Harnenue cBera. OnbiTel [1. H. JIeOGenena. bubmuoreka ITOK
XUMUYECKOE JECUCTBHUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckne yCTpoHCTBa U IPAKTUYECKOE
44 npuMeHeHue: (OTOIIEMEHT, (OTOJATUHK, COTHEUHAS
Oarapest, CBETOIHO]]
45 Pemenre 3ay1a4 1mo TemMe «31€MEHTH KBAaHTOBOKH bubaunoreka LIOK
OITUKNY https://m.edsoo.ru/ff0d0302
46 Mogaenb atroma Tomcona. Onbitel Pesepdopaa o bu6mmoreka LIOK
paccestHuto o-gactuil. [ImanerapHas Moiens aToma https://m.edsoo.ru/ff0d091a
bu6mmoreka IJOK
4 Hoerynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenne n nornomeHue GoTOHOB MpHU TIepexosie
48 aTOBZ: C OHOTO ypo];lH;I 3He(b1;rnn Ha n;)yroﬁ.me?H brbmmorexa LIOK
https://m.edsoo.ru/ff0dOafa
CHEKTPOB
Bonnossie cBorcTBa yacTull. BoiHel e bpounTs.
49 KopnycxynﬂpHo—BonHOBOI/I“uz[yannsM.IE?HOII){TaHHoe u Bubmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXIEHHOE U3Ty4YeHNE
OtxperTHe paanoakTuBHOCTH. OnBITH Pesepdopnaa
50 1o orl)Tpez[enr::Hﬂmo cocraBa pa,I[I/IoaKTI/IBHOFOP(b . bubamoreia LIOK
https://m.edsoo.ru/ff0d0fd2
M3ITydeHUs
51 CaomcTBa anbda-, Oera-, raMmma-n3nydeHus. Brusaue
PaarOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI
OTkpbITHE TPOTOHA U HEWTpOHA. M30TONEL. Anbda-
52 pacrll)an. BneIIZTpOHHLH/fI/I 1:(1))3H1‘p0HHLH/f 6eTa—pa((:bnaz[. bubamoreia LIOK
https://m.edsoo.ru/ff0d1162
lNamma-uznyuenue
DHeprus CBs3W HYKIIOHOB B si/Ipe. SIepHbIe peaKiium.
53 ﬂneiHLH/f peaKToﬂpo6Herip nepfnngHBEI ) Bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0d1356
AKOJIOTUYECKHE ACTIEKTHI SAEPHOU SHEPTETUKH
54 OnemeHTapHbIe YacTUllbl. OTKPBITUE TTO3UTPOHA. bubmuoreka IJOK

MCTOILBI Ha6J'IIOI[CHI/I$I U pErUCTpaluu 3JICMCHTAPHBIX

https://m.edsoo.ru/ff0d0e38
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yactull. Kpyrieiii cron «@yHnaMeHTanbHbIE
B3auMoercTBH. EANHCTBO U3nyeckor KapTHHBI
MHUpa»

55

Bun 38é3mH0r0 HeOa. Co3Be3us, SIpKUE 3BE3IbI,
IJIaHCThI, X BUAUMOC ABUXKCHUC. COJIHC‘IHHSI
cucrema

56

Connue. ConHeyHast akTHBHOCTh. MICTOYHUK 3HEPTUU
ConHIia u 3B€37

o7

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOW MOCJEN0BATENBHOCTH. BHYTpeHHEe
ctpoenue 38€31. CoBpeMEHHBIE TIPEICTABICHUS O
TIPOUCXOXKIEHUH 1 dBoonH COJTHIIA U 3BE3]

58

Muneunsiii [Iyte — Hama I'anaktuka. [lonoxenue u
nekenue Comana B ["amaktuke. [Manakruku. UepHbie
JIBIPBI B sIApax TaaKTUK

59

Bcenennas. Pas6oeranue ranaktuk. Teopus Boinblioro
B3phbIBa. PenukToBOE U3MyueHne. MerarajiakTuka

60

Heperennbie mpo0ieMbl aCTPOHOMHUH

61

KontponbHas pabora «eMEHThI aCTPOHOMHUU U
acTpohU3UKI»

62

O6o06marommii ypok. Ponp gusuku u actpoHOMEUH B
YKOHOMHYECKOH, TEXHOIOTMUECKOM, COITMANLHON 1
ATHYECKON cepax IesTeTbHOCTH YeIOBEKa

63

O6o06matommii ypok. Ponb u Mecto Qpu3uku u
aACTPOHOMMH B COBPEMEHHOM HAyYHOU KapTUHE MUpPA

64

O6o06marommii ypok. Ponb usmdeckoii Teopun B
(hopMupOBaHUH MPENCTABICHUN O (PHU3HUECKON
KapTUHE MUpPa

65

O6o0matomuii ypok. Mecto Gpu3nueckoil KapTHHBI
MHpa B 00IIEM psIly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX TIPEJICTaBICHUH O IPUPOJIE

66

PezepBHbIii ypok. MarautHoe nose.
OnexTpoMarHuTHasi MHIYKLHA

67

HpOMe)KYTOLIHaSI aTTeCTaluAa




68 Pesepurrit ypok. KBantoBast puznka. DneMeHTHI 1 Bbubmmoreka LJOK
ACTPOHOMUHM H aCTPOPHU3UKU https.//m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 6 7

YUYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJIbBHOTI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ151 YUEHUKA

» ®usuka, 10 xiace/ Mskumes I'.4., Byxosies b.b., Corckuii H.H. nox penakuueii [Tapdentheroii H.A., AxiinonepHoe o0miecTBo «M31aTebecTBo
«IIpocsenienne»

» ®usmka, 11 kmace/ Msxkumes I'.J1., Byxosues B.b., Yapyrun B.M. nox penakuueii [TapdentheBoiit H.A., AkinonepHoe o0miectBo «M3naTeinscTBo
«IIpocsemieHne»

KontponbeHbie pabothl 1o ¢usuke B 7-11 knaccax cpeaneit mkonsl: Junakrudeckuii Matepuan. [lox pen. D.E. OBenunk, C.4. lllamama. — M.: [Ipoceenienue
Ka6apaua O.®., Opnos B.A.. ®uzuka. Tectol. 10-11 knaceel. — M.: Ipoda,

Kupuk JLA., luk }0.W.. ®uznka. 10 xnacc. COOpHUK 3a1aHAA U CAMOCTOSITENBHBIX pabot.— M: Unekca, 2004.

4. Maposn A.E., Mapon E.A.. ®usukal0 kinace. Jnnakruueckue Mmarepuaiisl.- M.: [Ipoda, 2004

METOAUYECKUE MATEPUAJIBI AJ51 YUUTEJISL

H.H. Tynekubaera, A.9. ITymkapes, M.A. Ipankun, /1.B. Knumentses. EI'D: dusuka: Tecrosie 3amanus st moarotoBku k ET'D: 10-11 xmacesl. — M.
[Ipoceemenne, 2020

B.A. Opnos, H.K. Xannanos, A.A. @aneeB. Y4eOHO-TPESHUPOBOYHBIC MaTEpHAaITbI I TOAroToBKY K EI'D. ®du3uka. . — M.: UaTemekt-Lentp, 2013
B.A. Opios, H.K. Xaunanos, I'.I'. HukudopoB. Y4eOHO-TpEeHUPOBOUHBIC MaTepHabl Jjs moaroroBku Kk EI'D. ®dusuka. — M.: UuTtemnekr-Lentp, 2005
W.N. Hynmunckuii. ET'D: ¢pu3nka: KOHTpoabHO-u3MepuTeabHbie Matepuaisl: 2005-2006. — M.: [Ipocserienue, 2006

HUP®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.fizika.asvu.ru ITpoekT "Bcest pusmka"

2. http://www.irodov.nm.ru Pemenust 3a1a4 u3 y4eOHHKOB 10 (DU3UKE

3. http://marklv.narod.ru/mkt/ Ypoku o monekymsipHoii Gpusnke

4. http://physics.nad.ru ®usuka B aHHMALHAX

5. http://www.marklv.narod.ru ®usuka B mkose: caitr M.B. JIsBoBCKOTO

6. http://physics03.narod.ru ®usmka BoKpyr Hac

7. EnunHas kosuiekius oopa3oBaTenbHbIX pecypcos. : http://school-collection.edu.ru/

8. demepanbHbIi EHTP HHHOPMAIIHOHHO — 00pa3oBaTelbHBIX pecypcos : http:/fcior.edu.ru/


https://m.edsoo.ru/ff0d1784
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