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[NOACHUTEJIBHAA 3ATIMCKA

[IporpamMma mo ¢usmke 0a30BOr0 YpOBHS Ha YpOBHE CpemHero oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUH M TpeOOBaHUI K pe3yjibTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC COO, a Tarke ¢ y4€rom QenepaqbHOi pabodeli mporpaMMbl BOCIIUTAHUS W KOHIEHIIMH IMPEIOJIaBaHUS
yuebHoro mpenmera «®usnka» B oOpa3oBaTelbHBIX Opranum3anusx Poccuiickoii ®Penepanuy, peanu3yOMINX
OCHOBHBIE 00pa3oBaTelbHbIC IPOrPAMMEI.

Conep:kaHue mporpaMmbl 1O (U3MKE HAMpaBICHO Ha (QOPMUPOBAHHE €CTECTBEHHO-HAYYHOW KAapTHHBI MHUPA
oOyuyarormxcs 10—11 kimaccoB npu o0yueHnH uX GU3MKe Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-ICATEILHOCTHOTO
nonxoaa. Ilporpamma mo ¢usuke coorBercTByerT TpeboBanusM DPI'OC COO Kk MmIaHUPYEMbIM JHUYHOCTHBIM,
MpEeAMETHBIM W METalpeIMEeTHBIM pe3yibTaraM OOyueHHs, a TakXKe YYHTHIBACT HEOOXOJMMOCTh pean3alluu
MEKIPEAMETHBIX CBsI3ei (PU3HUKH C eCTECTBEHHO-HAYYHBIMU YUeOHBIMH MTpeAMETaMu. B Hell onpenensoTcss OCHOBHBIC
ey W3y4YeHHs (U3UKH Ha YPOBHE cpegHero odmiero oOpa3oBaHUsl, IUIAHHPYEMbIE pe3yJbTaThl OCBOEHHS Kypca
(PM3MKH: TUYHOCTHBIC, METAIIPEIMETHBIE, TPeIMETHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma o usuke BKIFOYAET:

TUTAHUPYEMbIE Pe3yJbTaThl OCBOCHHUsSI Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM HYHCIE MPEIMETHBIC PE3YJIbTAThI 110
rojiaM oOydeHus;

cojiepkaHue yueOHoro npenmera «Pu3nka» 1mo rogaM o0yUyeHusl.

®du3nka Kak Hayka 0 HanOosee OOLIMX 3aKOHAX MPHPOJBI, BEICTYIIAs B KA4eCTBE YUeOHOr 0 IpeIMeTa B IIKOJIE, BHOCUT
CYIIECTBEHHBIN BKJIAJ[ B CHCTEMY 3HaHUI 00 okpykaromieM mupe. [IIKonbHbIA Kype QU3NKH — CHCTEMOOOpa3yoNuii
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEJAMETOB, MOCKOJbKY (PH3HUYecKHe 3aKOHBI JISKAT B OCHOBE MPOILECCOB U
SIBTICHUH, M3y4aeMbIX XUMHUeW, Ouoioruei, gusndeckoil reorpadueil U actpoHoMmueil. VMcrnonp3oBaHue M aKTHBHOE
MpUMEHEeHNe (QU3MYECKUX 3HAHWN OIpeAeiseT XapakTep M pa3BUTHE pPa3HOOOPa3HBIX TEXHOIOTMH B cdepe
OHEPreTuKu, TpaHCopTa, OCBOCHUA KOCMOCA, IMOJIYUYCHHUSA HOBBIX MAaTCpHUAJIOB C 3aJaHHBIMU CBOMCTBAMH U ApYyrux.
Nzyuenne (UMK BHOCUT OCHOBHOM BKJIAJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAPTHHBI MUPa 00YJaIOIIIXCS, B
(hopMHUpOBaHNE YMEHUN IPUMEHATh HAyYHBIH METO/ IO3HAHUS IIPU BBIITOJHEH UM UMH y4eOHBIX UCCIICOBAaHUI.

B ocHOBy Kypca ¢GU3MKM A YypOBHS CpeIHEro oOmero oOpa3oBaHMS IOJOKEH pAA HACH, KOTOpBIE MOXKHO
paccMaTpuBaTh KaK IPUHLUIBI €70 IIOCTPOEHMUS.

Nnes nenoctHoctd. B cOOTBETCTBUU € HEW KypC SBJISIETCS TOTMUECKHU 3aBEPIIEHHBIM, OH COAEPKUT MaTepuall U3 BCEX
pa3nenoB (pHU3MKH, BKIIOYAET KaK BOIIPOCH KIIACCHYIECKOH, TaK U COBPEMEHHOHN (pHU3NKH.

Wnes renepanm3anui. B cCOOTBETCTBHU ¢ HEW MaTepual Kypca (DU3UKH OOBETUHEH BOKPYT (DM3HMYECKHX TCOPHI.
Benymum B kypce siBisiercss GopMUpOBaHHUE IPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEILIECTBE U MOJIE.
Wnes rymanurapusanuu. E€ peanusanus npennosiaraeT HCIONb30BaHME I'YMAHUTApHOIO MOTEHIHMAaNa (U3HYECKOU
HayK{, OCMBICICHHE CBA3M Da3BUTUSA (QU3MKA C pa3BUTHEM OOILECTBA, a TaKXe C MHPOBO33PEHUYCCKHMHU,
HPaBCTBEHHBIMU M 9KOJIOTHYECKUMH MPOOIEMaMu.

Wnes npuxnagHoi HampasneHHocTH. Kypc Gu3uKHM mpeamnonaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHHYECKUX U
TEXHOJOIMYECKUX MPHIIOKEHUI U3YUYEHHBIX TEOPHM U 3aKOHOB.

Wnes sxonoru3anum peannsyercsl MOCPEICTBOM BBEACHUS 3JIEMEHTOB COICP)KAaHUS, MOCBAIMIEHHBIX 3KOJOTHYECKUM
npo0ieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a Takke 00CYKICHUs MpobiieM
PalMOHAIBHOTO IPUPOIOIIOIB30BAHUSA M IKOJIOIMYECKOil 0€30acHOCTH.

Crep>XHEBBIMHU dJIEMEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHEro O0IIero 00pa3oBaHus SIBISIOTCS (PH3UIECKUE TEOPHH
(popmmpoBaHme PEACTABICHUA O CTPYKTYPE MOCTPOCHUS (PU3UIECKON TeopHH, ponr (HyHIAMEHTaJIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPONE, TpaHULAX NPUMEHHUMOCTH TEOPHH, ISl ONUCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUH U MIPOLIECCOB).

CuCTeMHO-IEITEIbHOCTHRIA MOAXOA B Kypce GU3MKH peanu3yercs MNpekAe BCEro 3a Cuér OpraHu3aluu
SKCIEPUMEHTAIIBHON JleaTenbHOCTH obOydatomuxcs. st 6a30Boro ypoBHsI Kypca (U3MKHM — 3TO HCIOJIb30BAHUE
cucTeMbl (POHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPHMEHTOB M JIa0OpaTOPHBIX padoT, KOTOpbIE B Nporpamme IO
¢u3nke oObeAMHEHb B OOLIMI CIIMCOK YYEHHYECKUX NPaKTHUECKUX padoT. BeineneHwe B yKa3aHHOM II€pEUHE
nabopaTopHBIX paldoT, MPOBOAMMBIX Ul KOHTPOJS M OLEHKH, OCYLIECTBIISCTCA YJYacCTHHUKaMH 00pa30oBaTENbHOIO
mporecca UCXosl U3 OCOOEHHOCTEH NJIaHWPOBaHMA M OcHalleHus kabuHera ¢usuku. Ilpum sTOM obecneunBaercs
OBJIaJIeHHE 00YYalOUIMMUCS YMEHUSIMH MMPOBOJUTH KOCBEHHBIE H3MEPEHUS, UCCIIEIOBAHUS 3aBUCMOCTEN (PU3NIECKUX
BEJIMYMH U [TIOCTAHOBKY OIBITOB I10 ITPOBEPKE MPEIOKEHHBIX THITOTES.



Bonbimoe BHUMaHWE yaensercs pPEHICHHIO pacyéTHBIX M KadecTBEHHBIX 3ajad. [lpum sToM 1 pacu€rHBIX 3aaad
MPHOPUTETOM SABJISIOTCS 3a/a4M C SIBHO 3aJaHHOW (DM3MUECKOH MOJENbIO, MO3BONSIONINE MPUMEHITh H3ydYeHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfena Kypca, TaK M WHTErpUpPYS 3HAaHUS M3 pasHbIX pasnenoB. Jis
KayeCTBEHHBIX 3a/ad TMPHOPUTETOM SIBISIOTCA 3aJaHUsl Ha OOBSCHEHWE MPOTEKaHUS (U3MYECKHX SIBICHUH H
MPOLIECCOB B OKpY)Kamolled Ku3HH, TpeOyromue BeIOOpa (u3MYeckod MoIenu i CUTyalldd MpPaKTHKO-
OpPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ tpeboanusamu PI'OC COO k MaTepHaIbHO-TEXHUUYECKOMY OOCCIICUCHHMIO Y4eOHOro mporiecca
0a30BBIil YpOBEHb Kypca (PU3UKUM HAa YpPOBHE CPEIHEro OOIlIero oOpa3oBaHUs JOJKEH H3Y4aThCsi B YCIOBUAX
npeaMETHOr O Ka6I/IH€Ta (I)I/I?,I/IKI/I WM B YCJIOBUAX MHTCIPUPOBAHHOI'O Ka6I/IHCTa npeaMeEToOB €CTECTBCHHO-HAYYHOI'O
nukia. B xabunere ¢pusuku mOmKHO OBITH HEOOXoauMoOe JabopatopHoe 000pyJ0BaHUE AJIS BHIMOTHEHUS! YKa3aHHBIX
B IIporpaMme mo (U3MKe YUCHHUECKHX MPAKTHUECKUX paboT U IEMOHCTPaLlMOHHOE 000pyI0BaHHUE.
JleMoHCTpaIuoHHOe 000pymoBaHUEe (HOPMHUPYETCSI B COOTBETCTBUHU C MPHHIMIIOM MUHHMMAJIBHON JTOCTATOYHOCTH U
06€cneqHBaer IMOCTAaHOBKY HNCPCUMUCICHHBIX B IIPOrpaMMe 110 (bI/I3I/IKC KIIFOUYEBBIX ILCMOHCTpaHI/Iﬁ JJI1 UCCIIEA0OBaHUA
HN3y4acMbIX SIBICHUMN U IMpoUeCCOB, SMIINPUUCCKUX U (I)yH):[aMeHTaJ]LHLIX 3aKOHOB, UX TCXHUYCCKHUX HpHMeHeHHfI.
JlabopatopHoe 00OpynOBaHHE MJIsi YYCHWYECKHX MPAKTHUECKUX padoT QoOpMUpYeTcs B BUAE TEMaTHYECKUX
KOMITJIEKTOB M 00€CIeunBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JBYX OOydaromuxcsi. TeMaTH4ecKHe KOMILIEKTHI
nabopaTopHoro 000pYJOBaHUSI JIOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHWU AaHAJIOTOBBIX H
IU(PPOBBIX TPUOOPOB, a TAKKE KOMITLIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BUJIe IIU(POBBIX 1a00OPaTOPHIA.
OCHOBHBIMH IENSIMH U3y4deHHs (PU3UKHU B 00I1IeM 00pa3oBaHUM SBISIOTCS:

(opMupoBaHHME WHTEpEcCa W CTPEMIICHHS OOydJalomMXcsi K HAaydHOMY MW3YYEHHIO MPHPOIBI, Pa3BUTHE UX
HUHTCIICKTYAJbHBIX U TBOPUCCKUX CHOCOGHOCTeﬁ;

pa3sBUTUC Hpe}lCTaBJ’IeHI/Iﬁ 0 HAay4YHOM MCTOJEC IIO3HAHHUA U q)OpMI/IpOBaHI/Ie HNCCICOAOBATCIBCKOI'O OTHOIICHUA K
OKPYXKAOIINM SIBICHUSIM;

(hopMupoBaHUE HAYIHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3YUCHHS OCHOB CTPOCHUS MaTepuu M (PpyHIaMEHTAITBHBIX
3aKOHOB (DH3HKH;

(dbopMupoBaHNe YMEHHI OOBSCHATH SBJICHHS C UCTIOIb30BAaHNEM (DM3MUYECKUX 3HAHUH M HAYYHBIX J0Ka3aTeIbCTB;
(bopMupOBaHHE MIPEACTABICHUH O POIH (PU3UKH IS PA3BUTHS IPYTHX €CTECTBEHHBIX HayK, TEXHUKU M TEXHOJIOTHIA.
JlocTiokenne 3TuX 1eneil obecrieunBaeTcs pemeHueM CIeIyIoIUX 3a7ad B IpoIecce M3Y4eHHs Kypca (QU3UKH Ha
YPOBHE CPEIHETO 00IIEero 00pa30oBaHUS:

npruoOpeTeHne CUCTEMBl 3HAaHUH 00 00X (PM3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSAX, BKIIOYasl MEXaHUKY,
MOJIEKYJIAPHYIO (PU3HKY, 3TEKTPOJUHAMUKY, KBAHTOBYIO (DM3HKY U 3JIEMEHTHI aCTPOQH3HKH;

(bopMupOBaHNE YMEHHUI MPUMEHSTH TEOPETUIECKHE 3HAHUS IS O0BSICHEHUS (DM3MUYECKUX SBICHUH B TPHPOJE U IS
NPUHATHUS TPAaKTHIECKUX PELICHHUH B IIOBCETHEBHOM JKU3HM;

OCBOEGHHE CIIOCOOO0B pEIIeHHUs PAa3IMYHBIX 337134 C SIBHO 3aJaHHON (DU3MYECKON MOJENbI0, 3a/1a4, OAPa3yMEeBarOIINX
CaMOCTOSITEIIFHOE CO3JaHne (PU3NIECKON MOJIENH, aIeKBATHOW YCIIOBHSIM 3a/1a4H;

MOHMMaHHEe (QU3MYECKHX OCHOB U NMPUHIUIIOB ACHCTBHUSA TEXHHYECKHX YCTPOHCTB M TEXHOJOTMYECKUX ITPOIIECCOB, HX
BIIMSTHUS HAa OKPY’KAIOIIYIO CPEy;

OBJIaJICHHE METOJAMH CaMOCTOSATEIBLHOTO IUIAHUPOBAHHUS M TPOBENCHUS (PU3MUECKMX SKCHEPUMEHTOB, aHaIH3a U
MHTEpIpeTaiy HHPOPMAIIUH, ONIPENEICHNUS T0OCTOBEPHOCTH MOTYYSHHOT'O PE3yIIbTaTa;

CO3JaHHUE YCIOBUM 7Sl Pa3BUTUSL YMEHHUM IPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOUN NEATENBHOCTH.

Ha m3yuenne ¢umsuxu (6a30BBI ypOBEHb) Ha YPOBHE cpemHero obmiero obpaszoBaHust orBogutcs 136 gacos: B 10
Kiacce — 68 gacoB (2 gaca B Hemenmo), B 11 kiacce — 68 gacoB (2 Jaca B HEIETIO).

[Mpemmaraemprii B mporpamMme 1o (H3MKE TMepedeHb JTa0OpaTOpHBIX M HPAKTHYECKHX padoOT  SBISETCS
PEKOMEHI0BaHHBIM, YIHUTENb JIeTaeT BIOOP IPOBEICHHS J1a00paTOPHBIX PAOOT U OMBITOB ¢ YYETOM MHIMBUIYaIbHBIX
0coOeHHOCTEH 00yJaroIMXCsl.



COJEPXXAHUE OBYYEHUMA

10 KJIACC

Pasznen 1. ®usnka u MeTo1bI HAYYHOTO MTO3HAHUS

®dusuka — Hayka o mpupoze. HayuHple MeToipl MO3HAHUS OKpy’Karolero Mupa. Ponb skcnepuMeHTa M TEOPUH B
mpolecce MOo3HaHUS MPUPOJBL. DKCIIEPUMEHT B (PH3HKE.

MogenupoBanue QU3MUECKUX SBICHUH U mporeccoB. Hayunele rumoressl. Gu3nveckue 3aKOHBI U TEOPUU. | paHUIIBI
MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpHHIIUT COOTBETCTBHS.

Ponb 1 MecTo u3nKK B JOPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B IPAKTUYECKON ACATENLHOCTH JIFO/ICH.
HemoHcTpanuu

AmnanoroBsie 1 IU(POBBIE U3MEPUTENbHBIE TPHUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunematuka

Mexanunueckoe apuxeHue. OTHOCUTEIBHOCTh MEXaHI4ecKoro aBrKkeHus. Cucrema orcuéra. Tpaekropus.
[lepemerienue, ckopocTh (CpeaHssl CKOPOCTh, MTHOBEHHAs CKOPOCTb) U YCKOPEHUE MaTepHAIbHON TOUKH, WX MTPOEKIIUU
Ha OCH CHCTeMBI KoopanHaT. Clo)KeHUE MepeMEeeHU U CII0KEHNE CKOPOCTEM.

PaBHOMEepHOE W paBHOYCKOpEHHOE TPSMONMHEHHOE JBHXKeHHe. [ paduku 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOPEHU4, MYTH U MEPEMEILIEHUS] MATEPUaIbHON TOUKH OT BPEMEHHU.

CBo0OoHOE majieHue. Y CKOpEHUE CBOOOIHOTO MMaJICHHMSI.

KpuBonuneitHoe nBuxeHue. [[BrkeHne MaTeprUaIbHOM TOYKH MO OKPYXHOCTH C TTOCTOSHHOM 1O MOJYIIIO CKOPOCTHIO.
VYriioBasi CKOPOCTb, JTUHEHHAsE CKOpOCTh. [lepros u yacrora oOpaieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHUE.
Texangeckne yCTpOfICTBa N MPAKTHYECKOEC MNPUMCEHCHUEC. COUAOMETP, ABUKCHUC CHApPAOO0B, LCIIHBIC N peMéHHI)Ie
repenayn.

HemoHcTpanuu

MOIICHB CHUCTEMBI OTCqé'Ta, HUIJITIOCTPals KUHEMATUYCCKUX XapPaKTECPUCTUK ABUIKCHUA.

[IpeobpazoBanue ABMKEHNUN C UCIIOIB30BAHUEM MTPOCTBIX MEXAHMU3MOB.

[TaneHue Ten B BO3yX€ U B pa3peKEHHOM IPOCTPAHCTBE.

HaGmonenne nemkenus Tena, OpOIMIEHHOTO MO/ YIJIOM K TOPU30HTY M TOPHU30HTAIBHO.

Nsmepenne yckopeHns cBOOOIHOTO TaIeHHS.

HanpagieHue ckopoCTH NpH JBUKEHUH 10 OKPY>KHOCTH.

YueHNYeCcKuil IKCIIEPUMEHT, J1a00paTopHBIC PabOTHI

N3yyeHne HepaBHOMEPHOIO IBUKEHUS C LENbIO ONPEAEIIEHNUS MTHOBEHHONU CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY IyTSIMH, MPOWICHHBIMHM TEJIOM 3a IOCIEHOBATEIbHBIE PaBHBIC MPOMEKYTKH
BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBUKEHUU C HAYAJIBHOW CKOPOCTBIO, paBHOM HYJIIO.

N3yuyenune nBM>XKEHHUS MIAPUKA B BA3KOU KHIKOCTH.

Nzydenne npmxkeHus Tena, OpOmeHHOro rTOpu30HTAIBHO.

Tema 2. Ilunamuka

ITpuniun orHocutenbHocTy 'amunes. [lepBoiit 3akon HetoToHa. HEpLMaibHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cuil. Bropoil 3akoH HeroToHa A MatepuanbHOM TOYKU. Tperuil 3aKoH
HeroToHa 17151 MaTepuagbHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectd. [lepBast KocMuueckas CKOPOCTb.

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

Tpenwne. Buapl TpeHus (Mokos1, ckombxenus, kaueHus1). Cuna tpeHus. Cyxoe TpeHue. Cuiia TpeHUS CKOTBKEHUS U CHITa
Tpenus nokos. Koadduument tperns. Cria cOnpoTUBISHAS MIPH IBMKEHUH Tela B )KUAKOCTH HITH Ta3e.
[locrymarenpHOE U BpalaTenbHOE IBUKEHNE a0COIFOTHO TBEPAOTO Tena.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpameHus. [1nedo cunsl. Y ciaoBus paBHOBECHS TBEPIOrO TENA.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: TOJIINITHUKN, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB.
Hdemoncrpanuu

SIBneHue uHepuuu.

CpaBHeHHE MacC B3aUMOJCHCTBYIOIINX TEMN.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHue cuil.

3aBHCUMOCTD CHJIBI YIIPYTOCTH OT Ae(OopMaIum.

Hesecomocts. Bec Tena npu yckopeHHOM MOIbEME U NTaJICHU.



CpaBHEHME CHIT TPEHUS MIOKOsI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEpAOro Tena. Buasl paBHOBeCH .

Y4eHnueCKHid SKCIIEPUMEHT, J1a00paTOPHbBIE Pa0OTHI

Uzyuenne nBuxenus: Opycka 1o HaKJIOHHOH TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHHKAIOUINX B MIPY)KUHE U PE3UHOBOM 00paslie, OT UX AeOopMaluy.
WccnenoBanue ycnoBuil paBHOBECHs TBEPIOTO Tea, UMEIOIIETO OCh BPAIEHNUS.

Tema 3. 3akoHbI cOXpaHEHUS B MEXaHUKE

Wmnynbc MatepuanbHON TOUKHM (TeNa), CUCTEMBI MaTepPHAIbHBIX TOYeK. VIMIyJIbC CHIIBI 1 M3MEHEHHE UMITyJIbca Teja.
3aKoH COXpaHEHUs UMITyJIbca. PeakTuBHOE TBUXKEHHUE.

PaGota cuitel. MOIITHOCTD CHITBI.

Kunernueckas sHeprusi MaTepranbHOi Toukd. Teopema 00 W3MEHEHNH KHHETHYECKOW YHEPTUH.

[NorenuunanpHas sHeprus. [loTeHIManpHast SHEPTUS YNpyro aedOopMHpPOBaHHOW NpyXuHBL [loTeHIMaNbHasT SHEPTHUs
Tena BOIM3M MOBEPXHOCTH 3EMIIH.

[oreHnuanbHble W HEMOTEHIUANBHBIE CHIIBL. CBS3b pa0OTHl HEMOTEHIIMAIBHBIX CHJ C U3MEHEHHEM MEXaHHYeCKOH
JHEPTHH CUCTEMBI Tel. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEpTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHu4eckne yCTpoHCTBa U IPAKTUYECKOE IPUMEHEHHUE: BOILOMET, KONEP, MPYKUHHBIN IMMUCTOJIET, ABUKEHHUE PAKET.
HemoHcTpanuu

3aKOH COXpaHEHUS UMITYIIbCA.

PeakTnBHOE IBHKEHHE.

[lepexon mMOTEeHNIMANBFHON YHEPTUU B KWHETUYECKYIO U 00PaTHO.

Y4eHn4yecKuil 9KCIIEPUMEHT, 1Ta00paTOpHbIE PaOOTHI

Nzyuenne abCONMIOTHO HEYNIPYTOro yJiapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanne cBsi3u paboTHI CHUJIBI C U3MEHEHNEM MEXaHMYECKOW IHEPTHUH Tela Ha MPHMEPE PACTHKEHHUS PE3NHOBOTO
KIyTa.

Paznen 3. MonekymspHas (U3MKa B TEPMOTUHAMUKA

Tema 1. OCHOBBI MOJICKYIIAPHO-KUHETHICCKON TECOPHUH

OcCHOBHBIE IIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpUH M MX OIBITHOE 00OCHOBaHHE. BpOyHOBCKOE JIBHIKEHUE.
Hubdysusa. Xapaktep ABMKCHHS W B3aWMMOACUCTBHS YaCTHI[] BemeCTBA. MOAENH CTPOCHHS Ta30B, JKUIKOCTEH W
TBEPIBIX TET U OOBSICHCHHE CBOWCTB BEIECTBA Ha OCHOBE ATHX Mojeiei. Macca u pasmepbl Moiiekyil. KomaudecTBo
BemiectBa. [ToctostHHass ABorajapo.

TennoBoe paBHoBecue. Temmepatypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIAPHO-KHHETUUECKOH TEOPHH MACAIBHOIO raza. AOCONIOTHAs
TeMIepaTypa Kak Mepa CpeqHel KMHETHYECKOM SHEpPTHH TEIUIOBOTO JABMIKEHHUS dacTHl rasa. Illkama temmepatyp
KenbBuna. ["a30BbIe 3aKk0HBL. Y paBHeHNEe MeHneneeBa—Kirametipona. 3akon JlamsToHa. M30mporieccs! B HaeaIbHOM rase
C MOCTOSHHBIM KOJIMUYECTBOM BellecTBa. I'paduueckoe mpeacTaBiieHre H30IPOLIECCOB: H30TEpMa, U30X0pa, n3odapa.
TexHHUecKHE yCTPOHCTBA M NPAKTUUECKOE IPUMEHEHHE: TEPMOMETD, Oapomerp.

HdemoHcTpanuu

OmnbIThI, JOKA3bIBAIOIINE AUCKPETHOE CTPOEHKE BeLeCcTBa, GoTorpaduy MOIEKyJl OpraHMYeCKUX COCIMHEHHH.

OnbiThl 110 UG GY3UHU KUATKOCTEH U Ta30B.

Mogaenb OpOyHOBCKOTO ABHKEHHUS.

Mopens onbita lTepHa.

OnsITEI, JOKa3bIBAIOIIHNE CYNIECTBOBAHNE MEKMOIIEKYIIIPHOTO B3aHMOIEHCTBHS.

Mogens, MILTIOCTpUpYIOLIas MPUPOAY JTaBICHHS ra3a Ha CTEHKH COCYZa.

OnbITHI, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS HICAIBHOTO ra3a, N30MPOLECCHI.

Y4eHnueCKHi SKCIIEPUMEHT, JIa00paTOPHbIE PaOOTHI

Omnpenenenrie Macchl BO3AyXa B KJIIACCHOW KOMHATe Ha OCHOBE M3MEpEHHH 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATyPbl
BO3lyXa B HEW.

HccnenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMU COCTOSTHUS pa3peKEHHOr o rasa.

Tema 2. OcHOBBI TEPMOJMHAMUKHI

TepmoarHamuueckas cucremMa. BHyTpeHHSSI SHeprus TEPMOIMHAMHYECKOM CHUCTEMBI M CHOCOOBI €€ H3MEHEHHMS.
KonmuuectBo Temnorsl 1 pabora. BHyTpeHHssI 5Heprusi OIHOATOMHOTO WAEANBbHOro rasza. Buasl Temonepenayu:
TEIUIONPOBOTHOCTh, KOHBEKILUS, HW3IIydeHHE. YJenbHas TEIUIOEMKOCTh BellecTBa. KoIMYecTBO TEMIOTHI IIpH
Terionepeaaye.



[ousitre 06 agunabaTHoM mporecce. [lepBrlii 3akoH TepMOaMHAMUKH. [IpuMeHeHre mepBoro 3aKkoHa TEPMOANHAMHKH K
uzomnponeccam. [ papuueckas nHTepnperanus paboTH rasa.

Bropoii 3axoH TepmonuHaMuku. HeoOpaTHMOCTh MPOIECCOB B MPHUPOJIE.

TemnoBsle MamuHbl. [IpUHIMOBL AEHCTBHA TEMIOBBHIX MamuWH. [IpeoOpa3oBaHus SHEPTUM B TEIUIOBBIX MAIIMHAX.
Koadduuument monesnoro aerictBusi TermaoBor Mmammubl. Llukn KapHo n ero koadduuueHT mone3Horo aeicTBus.
Dkonoruyeckue mpoOIeMbl TEIIOIHEPTETUKH.

Texuuueckue ycTpoiicTBa U MpPaKTHUECKOE MPUMEHEHHE: IBUTaTelb BHYTPEHHErO0 CrOpaHus, OBITOBOW XOJOAWIBHUK,
KOHJIMIIMOHED.

HemoHcTpanuu

H3zMenenne BHyTpEeHHEH SHEPryuy Teja MPU COBEPUICHUH paOOThI: BBUIET MPOOKK M3 OYTBUIKH TOA JEHCTBUEM CIKATOTO
BO3/1yXa, HarpeBaHue 3(hupa B JaTYHHOH TpyOKe MyTéM TpeHHs (BHICOAEMOHCTPALIHS).

W3menenne BHyTpeHHeH sHepruu (TemnepaTypsl) Tea Npu Terionepenaye.

OmnbIT 10 aAnabdaTHOMY PaCHIMPEHUIO BO3AyXa (OIMBIT C BO3AYIIHBIM OTHHBOM).

Mogenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHErO CTOPaHUsl, PEaKTUBHOTO IBUTATESI.

Y4eHnueCKHid SIKCIIEPUMEHT, JIa00paTOPHBIE Pa0OTHI

N3mepenne ynenbHOU TEMIIOEMKOCTH.

Tema 3. ArperaTHbie cOCTOSIHUS BemiecTBa. Da30BbIE MEPEX0IbI

[MapoobpazoBanue u KoHnaeHcanusi. McrmapeHwe W kumneHune. AOCONIOTHAs M OTHOCHUTENbHAS BIAKHOCTh BO3JyXa.
Haceimennsiit map. Y aenpHast TeruioTa mapooOpa3oBaHus. 3aBUCHMOCTh TEMITEpaTypbl KUTIEHHUS OT JaBJICHUS.

Teépmoe Teno. Kpucrammmueckue u amop(Hble Tella. AHHM30TPONMS CBONCTB KpUCTALIOB. JKuIKHE KPHCTaJUIbL
CoBpemennsie MaTepraibl. [ImaBnenne n kpucrammzanus. Y qenbHas TerioTa miasiennsa. CyOnumanus.

YpaBHeHHE TEIIOBOTO OanmaHca.

TexHuueckue yCTpOHCTBA M NPAKTHUYECKOE NPHUMEHEHHUE: TUIPOMETP M IICUXPOMETP, KAJIOPUMETP, TEXHOJOIMHU
IMOJIYy4€HHUSA COBPEMCHHBIX MAaTCpHUAIOB, B TOM YHCJIC HAHOMATCPHUAIOB, U HAHOTECXHOJIOI'H.

HemoHcTpanun

CBoiicTBa HACBIIEHHBIX [IAPOB.

Kunenue npu noHMXEHHOM J1aBJICHUMU.

Crioco0b1 M3MEpEHMS BIAKHOCTH.

Habmnronenue HarpeBaHus 1 IUIAaBJIEHUS KPUCTAIIIMUECKOTO BEIIECTBA.

JeMoHcTpanus KpucTauioB.

YueHNYeCKuil IKCIIEPUMEHT, J1a00paTopHBIC PabOTHI

N3MepeHre OTHOCHTENBHOM BIaKHOCTH BO3yXa.

Paznen 4. DnekrponnHaMuKa

Tema 1. DnekTpocraTnka

Onekrpuzauus Ten. ONEKTpUdYecKui 3apsin. JlBa BHIa 3JIEKTpUYECKUX 3apsiioB. IIpOBONHHMKH, AWAIIEKTPUKH U
MOJIYIPOBOAHUKHU. 3aKOH COXPAHEHHSI ANEKTPUIECKOT0 3apsia.

Bzaumopeiictue 3apsnoB. 3akon Kymona. TodeuHsIid 3MeKTpUYECcKHi 3apsia. DieKkTpudeckoe mone. HampsokEHHOCTH
aneKTpuieckoro noist. [IpuHmn cynepno3unuu 3IeKTpuiecKux nojael. JInHuu HanpspkEHHOCTH 3JIEKTPUYECKOT O TOJIS.
Pabora cunm snekrpocratmdeckoro mons. lloreHnman. PaszHocTe moTeHnuanoB. IIpoBOAHWKM W TUAIIEKTPUKH B
3JIEKTPOCTATHYECKOM 1oJie. JluaneKkTprudeckas NpOHULAEMOCTb.

OnekrpoéMkocTb. KongeHcaTop. DneKTpoEMKOCTh IIIIOCKOr0 KOHAEHCATOPa. DHEPI U 3aPSHKEHHOIO KOHACHCATOPA.
TexHuueckne ycTpoicTBa M IPaKTHUECKOE MPUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETp, 3JIEKTPOCTATHUECKas 3alluTa,
3a3eMIIEHHE IEKTPOIPHUOOPOB, KOHEHCATOP, KOMMPOBAIBHBIN anmapaT, CTPYHHBIN TPUHTED.

Hdemoncrpanuu

VY CTpoiCTBO M IPUHIMIL AEHCTBUS JJIEKTPOMETpA.

B3anmMoneiicTBre Ha3IEKTPU30BAHHBIX TEJl.

DneKkTpuyecKoe Moje 3apsLKEHHbBIX Tedl.

[IpoBOAHMKH B 3JIEKTPOCTATUIECKOM IOJIE.

OneKkTpocTaTHUecKasi 3aluTa.

JIMIIEKTPUKH B JIEKTPOCTATHUECKOM ITOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOMIAJM IUIACTHH, PAcCTOSHUS MEXIy HHMH H
JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Y4eHnuECKHid SKCIIEPUMEHT, JIa00paTOPHbIE PaOOTHI



N3mepenne a1ekTpoéMKOCTH KOHAEHCATOpA.

Tema 2. [locTostHHBIN 35eKTpUYecKuil TOK. TOKH B pa3IMYHbIX cpeax

ONeKTpUYECKUH TOK. Y CIOBHUS CYIIECTBOBAHUS deKTpUueckoro Toka. Mcrounuku Toka. Cuita Toka. I1ocTOSAHHBIN TOK.
Hampsokenue. 3akon OMa a7 ydacTka Lerlu.

OJeKTpUYEecKOe CONPOTUBIIEHUE. Y IENTbHOE COPOTUBIIEHKE BellecTBa. [locnenoBarensHoe, napanienbHoe, CMEIIaHHO e
COEIMHEHNE TIPOBOJHUKOB.

Pabota snextpudeckoro Toka. 3akon Jxoymns—JleHna. MomHOCTE 3JEKTPHUYECKOTO TOKA.

DNEKTPONBIDKYINAsl CHJIa W BHYTPEHHEE COIPOTUBJICHWE MCTOYHMKAa Toka. 3akoH Oma uisi TOMHOM (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3amblkaHue.

OJNeKTpoHHasT TPOBOAMMOCTH TBEPABIX METAUIOB. 3aBUCHMOCTh CONPOTUBIIEHHUS METANIOB OT TeMIepaTyphl.
CBepXIIpoBOAUMOCTb.

OnexTpudeckuil TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITYYKOB.

[onynpoBoguuku. CoOCTBEHHass M MpUMECHas MPOBOJUMOCTh MOIYMPOBOAHUKOB. CBolicTBa p—N-Tmepexona.
[TomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYECKH TOK B paCTBOpPaX M PacIulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOIMAINS. DIEKTPOIIH3.
OnexTpudeckuii TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBINA pa3paa. Monuus. [Ina3zma.

TexHuyeckue yCTpOHCTBa W TpPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKa,
AJIEKTPOHArPEBaTENbHbIE TIPUOOPHI, IIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTHBIICHHS, BAKYYMHBIH JHOI,
TEPMHUCTOPBI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBEIH O/, TaJbBaHUKA.

HemoHcTpanun

N3mepenne cHITbI TOKa U HAIIPSIKEHNUA.

3aBUCHMOCTh COIPOTHBIICHUS NHIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUJIOMIATN IIOMEPEYHOr0 CEUSHHS U
Marepua’a.

CwMmernranHOE coeTUHEHHE MTPOBOTHUKOB.

[Ipsimoe wm3MepeHne HNEKTPOABMKYIIeH cuibl. KopoTkoe 3aMbIKaHHE TajlbBaHMYECKOT'O »JJIEMEHTa M OleHKa
BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTHUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psi 1 IPOBOJIMMOCTb BO3AyXa.

OnHOCTOPOHHSISI IPOBOAUMOCTD AUOJA.

YueHNYeCKuil IKCIIEPUMEHT, J1a00paTopHBIC PabOTHI

W3yueHne cMeIaHHOrO COeIMHEHNUS PE3UCTOPOB.

W3mepenne 31eKTpOABIKYILEH CHIIBI HCTOUHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUSL.

HabGmronenme amekTpoamn3a.

MexnpeaMeTHbl€ CBSI3U

Wzyuenne kypca ¢pusnku 6a3zoBoro ypoBHs B 10 Kinacce OCyIIECTBIsAETCS ¢ YUETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX
CBSI3€H C KypcaMu MaTe€MaTUKH, OMOJIIOTMH, XUMUH, Feorpa(uu 1 TEXHOIOTHH.

MexnpeaMeTHble MOHATHSI, CBA3aHHBIC C U3YYEHHUEM METOZO0B HAYYHOIO IIO3HAHMSL: SIBJICHUE, HAYYHBIH (DaKT, TUIIOTE3a,
(u3nveckas BeIMYMHA, 3aKOH, TEOpUs, HAOIIOAeHUE, SIKCIIEPUMEHT, MOACITUPOBAHUE, MOAEb, U3MEPEHHUE.
Marematrka: pemieHne CHCTEMBl YpaBHEHWH, JWHeHHas QyHKIuWs, mapaboma, rumepOona, uX rpaUKu U CBOWCTBA,
TPUTOHOMETpHYECKHE (YHKLUHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO,
BEKTOPBI M UX MIPOEKLUHU Ha OCH KOOPAUHAT, CJIOKEHUE BEKTOPOB.

Bronorus: MmexaHn4eckoe IBHXKEHHE B KMBOH mpupone, auddysus, ocMoc, Tem1000MeH XKUBBIX OPraHU3MOB (BUIbI
TEIJIoNepenadn, TEIIOBOE PABHOBECHE), SIEKTPUUECKUE SIBIICHUS B )KUBOU MTPUPOJIE.

XUMHSL: JUCKPETHOE CTPOEHHE BEILECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHAsl Macca, TEIJIOBbIE
CBOMCTBa TBEPIBIX TEN, KUAKOCTEH M Ta30B, HJIEKTPHUECKHE CBOMCTBA METAJUIOB, 3JEKTPOJIMTHUYECKAs] TUCCOLMALNS,
raJbBaHHKa.

I'eorpadusi: BnaxxHOCTH BO3yXa, BETPHI, OapoOMeTp, TEPMOMETP.

TexHomnorusi: nmpeoOpa3oBaHuEe ABMXEHUH C HMCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHUS B TEXHUKE, MOILIMITHUKH,
WCTIOJIb30BAaHME 3aKOHA COXpaHEHUS UMITyJbCa B TEXHUKE (pakera, BOAOMET W ApYrHe), JBUraTelb BHYTPEHHErO
cropanus, napoBas TypOuMHa, OBITOBOM XONOJWIBHHUK, KOHAWLMOHEP, TEXHOJOTHMH TOJYyYEHHS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIE€ HAHOMATEpUAJIOB, W HAHOTEXHOJIOTWMHU, OJJIEKTPOCTaTHYECKass 3alIuTa, 3a3eMJICHHE
ANEKTPONPHOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, OdJIEKTpOHArpeBaTelbHble MPUOOPBI, 3JEKTPOOCBETUTENbHBIC
pHUOOPBI, FaJbBAHUKA.



11 KJIIACC

Paznen 4. DnekrponvHaMuka

Tema 3. MarautHoe nosie. DIeKTpOMarHuTHasi HHAYKIUS

[ocTossHHBIE MarHUTHL. B3aumMonelcTBIE MOCTOSHHBIX MarHUTOB. MarHuTHOe moje. BekTop MarHWTHON WHAYKIHH.
[MpuHtMn cynepmo3uiuy MarHUTHBIX nojied. JInHnn MarHuTHOM MHAYKuuMu. KapThHa AMHWI MarHUTHOW MHIYKUWHU
MOJISI TIOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe 10J1e IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUH WHAYKOUHA MarouTHOI'O ITOJIA AJIMHHOI'O MPsAMOIo IMPpOBOAHUKA
Y 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH ¢ TOKOM. OmbIT JpcTena. BzaumonelicTBre mpoBOJHUKOB C TOKOM.
Cuna Amriepa, €€ MOIYJIb U HampaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HampaslieHHe. [BKeHUe 3apsyKeHHON YacTHIIBI B OJHOPOJHOM MarHUTHOM mofe. Pabora
cunsbl Jlopenna.

SBneHue 3NMeKTpOMarHuTHON MHAYKIUHU. [I0TOK BEKTOpa MAarHUTHON WHAYKIHMH. DJIEKTPOABIKYIIAS CHIa WHIYKIIHH.
3aKoH aiekTpoMarHuTHON uHAYKIun dapayges.

BuxpeBoe anekTpuueckoe mosie. DISKTPOABIDKYINAs CUJla MHIYKIIUKA B IMPOBOJHUKE, JBIKYIIIEMCS IMOCTYIATEIHHO B
OJHOPOJTHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHNE CAaMOMHIYKITUU. DISKTPOABUKYIIAS CHUIa CAMOUHIYKITHH.

3Hepr1/151 MAarauTHOI'O ITOJId KaTYIIKKU C TOKOM.

DNEKTPOMATHUTHOE TIOJIE.

Texangeckne yCTpOﬁCTBa " MPAKTHYCCKOC MPUMEHCHHUE: IMTOCTOAHHBIC MAarHUTHI, 3JICKTPOMArdHuThl, 3JICKTPOABUTATEIb,
YCKOPUTEIN JIEMECHTAPHBIX YaCTUL], UHAYKIMOHHAA I1€Yb.

HemoHcTpanuu

OmnsiT Opcrena.

OTKII0OHEHHE QJICKTPOHHOI'O IMTy4YKa MarHMuTHBIM ITOJIEM.

JIMHUY UHAYKIUY MarHUTHOTO TIOJIS.

B3aumonelicTBue AByX IPOBOJHUKOB C TOKOM.

Cma Amrepa.

HetictBue cuibl JIopeHIia Ha MOHBI 3JIEKTPOIIUTA.

SIBjieHME 3JIEKTPOMAarHUTHOW UHIYKITUU.

ITpaBuno Jlenua.

3aBUCHUMOCTD IEKTPOIABIDKYILEH CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHHS MarHUTHOI'O TIOTOKA.

SIBneHue caMOUMHIYKIUY.

YueHNYeCcKuit SKCIIEPUMEHT, Ja0opaTOpHBIE PaOOTHI

W3yueHre MarHuTHOTO MOJISL KaTYIIKU C TOKOM.

HccnenoBanue neicTBUS OCTOSHHOIO MAarHUTA HAa PAMKY C TOKOM.

HccnenoBanne sBICHUS 3IEKTPOMArHUTHOM HHAYKINH.

Paznen 5. Konebanus u BonHbI

Tema 1. Mexarnueckue 1 3IIEKTPOMarHUTHBIC KOJTEOaHUS

KonebatenpHas cucrema. CBOOOAHBIE MexaHWdeckuwe KoneOanws. |'apmonmdeckme konebanus. llepmoxn, dwacrora,
ammumtyga u (asa komebanmil. IlpyxwHHBII MasTHHK. MaTeMaTWdecKWid MasTHUK. YpaBHEHHE TapMOHHUYECKHUX
konebanuii. [IpeBpaiienue sHEPruy Npyu rapMOHUYECKHUX KOJICOaHUSX.

Konebatenpuprii koHTYp. CBOOOAHBIE JIIEKTPOMATHHUTHBIE KONEOaHWS B HACATHHOM KOJIEOATENIFHOM KOHTYPE.
AHanoruss MeXay MEXaHWYEeCKMMH M 3JIEKTPOMAarHUTHBIMH KojeOanusMu. Popmyna TomcoHa. 3akoH cOXpaHEHUS
SHEPruy B UACAITBHOM K0Je0aTeNbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KoseOaHusAX. BbIHyKaeHHbIe MexaHW4yeckue KonebaHus. Pesonanc. BeiHyxneHHBIE
3JIEKTPOMAarHUTHBIE KOIEOaHNUS.

Ilepemennslii Tok. CHHYCOMANIBHBIN TEpEMEHHBIA TOK. MOIIHOCTE MEPEMEHHOT0 TOKA. AMIIUTYAHOE H IEICTBYIOIIEE
3HAa4YEeHHUE CHJIbI TOKA U HANIPSKEHUSI.

Tpancpopmatop. IlpousBonctso, mepemada W MOTPeOSCHHE AIIEKTPUUECKOW SHEPTUU. DKOJIOTMYECKUE PUCKH NpPU
MIPOU3BOACTBE 3EKTpodHepruu. KynpTypa UCOnb30BaHUs 3JIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HU.

TexHUuUecKrEe yCTPOWCTBA M MPAKTUUECKOE MPUMEHEHUE: 3JIEKTPHUUECKHI 3BOHOK, T€HEPaTOop MEPEMEHHOr0 TOKA, JTHHUH
aNeKTporepenay.

JemoHcTpanuu



HccnenoBanue napaMerpoB KoneOaTeNbHON cUCTeMBI (IPYKUHHBIA MM MaTEMaTHYECKUN MasITHUK).

Habnronenue 3aTyxarommx KoneOaHui.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOICOaHUIA.

Habnronenue pezonanca.

CBoOOTHBIE AIEKTPOMArHUTHBIE KoJeOaHMsI.

OcuumnorpaMmel (3aBUCHMOCTH CHUJIBI TOKA U HAIIPSDKEHHS OT BPEMEHH) JUIsl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3zonanc npu nocnenoBaTENbHOM COETMHEHUH PE3UCTOPA, KaTYIIKH MHIYKTUBHOCTH U KOH/AEHCATOpA.

Mopens TMHUY 3IEKTPOIIEPENAYH.

VY4eHnueCcKHid SKCIIEPUMEHT, 1a00paTOpHBIE PadOTHI

HccnenoBanre 3aBUCUMOCTH TIEPUOAA MANIBIX KOJIEOaHUH rpy3a Ha HUTH OT JJTMHBI HUTH U MacChl TPy3a.

HccnenoBanne nepeMeHHOro TOKa B LEMH U3 MOCeI0BATENFHO COETMHEHHBIX KOHAEHCATOPA, KAaTYILIKA U PE3UCTOPA.
Tema 2. Mexanndeckre U 3JIeKTpOMarHUTHbIE BOJTHBI

MexaHnndeckde BOJNHBI, yciaoBHs pacrpocTpaHeHus. Ilepuoa. CkopocTh pacnpocTpaHEHHMs W JUIMHA BOJIHBI.
[Nomnepeunsie u npoaonsHbIE BOHBL. MHTEpdepeHrs n audpakims MEXaHUIeCKIX BOJH.

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

OJNeKTpOMarHUTHBIE BOJIHBI. Y CIIOBHSI M3JIyUEHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas opuentanus Bektopos E, B, V B
AJIEKTpOMarHuTHON BonHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHHE, IPEIOMIICHUE, TTOJIsIpU3anus, I paKmus,
uHTepdeperus. CKOpOCTh 3JEKTPOMArHUTHBIX BOJH.

IMxana OJICKTPOMAarHMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHuTHBIX BOJIH B TEXHUKE U 6BITy.

ITpuniMIBl paInoCBsI3U U TeIEBUAEHUS. Paguonokarusi.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOMIEH CPEIbI.

Texangeckue yCTpOﬁCTBa " IIPAKTUYCCKOC ITPUMCHCHUEC. MY3bIKAJIbHBIC HHCTPYMCEHTEI, YJIBTPAa3BYKOBasA JUArHoCTHUKa B
TEXHUKE U MEIUIIMHE, pajiap, paAuopUEMHHK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

HemoHcTpanun

OO0pa3zoBaHue U paclpoCcTpaHEHHUE MONEPEIHBIX U MPOAOTLHBIX BOIH.

Konebmromeecs Ten0 kKak HCTOUHUK 3BYKA.

Habmnronenue otpaxxeHus U MPeNoMIICHNs MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeHIny u tudpakind MEXaHNIECKIX BOJTH.

3BYKOBO pe30HAHC.

Habmronenme cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYIOM W YaCTOTOW KOJIeOaHHH.

HccnenoBanue CBOWCTB 3JEKTPOMArHUTHBIX BOJH: OTPaXKGHUE, MPEIOMIICHUE, MoJsipu3anus, Iudpaxnus,
HHTEpQEPEHITHS.

Tema 3. Ontuka

I'eomerpuueckas ontuka. IlpsmonuHeliHOEe pacnpocTpaHeHHE cBera B onHopoAHod cpexpe. Jlyu cBera. ToueuHblit
HCTOYHMK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300paXeHMi B TUIOCKOM 3epKaJle.

IIpenomnenne cera. 3akOHBI IPENIOMIIEHHS CBeTa. AOCOMIOTHBIM IOKa3atenb mpenomieHus. llomHoe BHyTpeHHee
orpakeHue. [IpenenpHbIi yroi NOJTHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CIoXHEBIA cocTaB Oenoro cBera. LlBer.

Cobupatomue U paccenBaromye JUH3bL. ToHKas nrH3a. DOKyCHOE pacCTOSHWE M ONTHYECKAasl CHJIA TOHKOW JIMHS3BI.
[Toctpoenne wm3o0pakeHUH B COOHMpAIONIMX W paccemBalommx JmH3aX. DopMyna TOHKOHW IWH3BL YBETHYEHHE,
JaBaeMOe JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTUKH.

Bonnoas onrtuka. Wurepdepenums cBera. KorepeHTHble HCTOYHHMKH. YCJIOBUSL HAaOMIOOEHUS MAaKCUMYMOB H
MUHHMYMOB B HHTEp(EPEHLUMOHHON KapTUHE OT IBYX CHH(a3HBIX KOr€PEHTHBIX HCTOUYHHUKOB.

Hudpakius cBera. [JudpaknuonHas pemérka. YciaoBue HaOMIONEHHS TJIABHBIX MAaKCUMYMOB IIpH TMaJeHUHU
MOHOXPOMAaTHYECKOI'0 CBEeTa Ha JU(PPAKIMOHHYIO PELIETKY.

[Nonspusanus ceera.

TexHuueckne yCTpOWCTBA M TNPaKTHYECKOE NpPHMEHEHHe: OYKH, Jyna, (oroammapaT, NPOEKIHOHHBIM ammapar,
MHUKPOCKOII, TEIECKOII, BOJIOKOHHAS ONTHKA, TU(PPAKIHNOHHAS PELIETKA, TOISPOU.

JemoHcTpanuu

[IpsamonuHeiiHOE pacipocTpaHeHue, OTPaXKeHUE U penomiieHne cBera. OnTruueckrue npruodopsl.

[lomHOE BHYTpEeHHEE OTpakeHue. Mojielb CBETOBOA.

HccnenoBanue cBOiCTB N300pakeHUH B JIMH3aX.



Monenn MUKpOCKOMa, TENeCKOomna.

Habnronenue nnrepdepeHyn cpera.

Habnronenue nudpakunu ceeta.

Habnronenue aucnepcun caera.

[TomyueHue criekTpa ¢ MOMOILBIO TPU3MBL.

[ony4enue cnekTpa ¢ MOMOIIBIO AU(PPAKIHOHHON PEIIETKH.

Habnronenue nonspusanuu ceera.

VY4eHnueCKHid SKCIIEPUMEHT, JIa00paTOPHBIE PaOOTHI

N3mepenne nokasaTess MPeNoOMIIEHUS CTEKIa.

HccnenoBanue cBoiCTB N300pakeHUH B JIMH3AX.

HaOuonenue qucnepcun cBeTa.

Pasnen 6. OcHOBBI crielinaabHON TEOPUN OTHOCUTEIBHOCTH

I'panuubl  IpUMEHMMOCTH — KJIaccHyeckKoM Mexanuku. IlocTymarsl  crenuanbHOM TEOPUM  OTHOCHTEIBHOCTH:
WHBAapHaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BaKyyMe, PUHITUI OTHOCUTEIHHOCTH DWHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILlEHHE JUINHBI.

OHeprusi ¥ UMITYJIbC PENITHBUCTCKON YaCTHIIBL.

CBs13p Macchl ¢ PHEPTHUEN U UMITYJIbCOM PENSTUBUCTCKON YaCTUIBL. DHEPTUS MTOKOSI.

Paznen 7. Keanroast ¢puznka

Tema 1. DeMeHTHI KBAHTOBOUW ONTUKH

®otonbl. Dopmyna [Inanka cBs3u 3HepruH HOTOHA C €ro YaCTOTOW. JHEPTHSI U UMITYJIbC (DOTOHA.

OtkpeiTue u uccnenopanue gorodddekra. Ompitel A. I'. Cronerosa. 3akonbl Gorodddekra. YpapHenune DiHIITEHHA
i horoaddexra. «KpacHas rpanuiia» dporodddekra.

Hasnenne ceera. OnpiTe! I1. H. JleGenena.

XHWMHMYECKOE JIEHCTBUE CBETA.

TexHMUECKHE YCTPOWCTBA U MPAKTUIECKOE IPUMEHEHNE: (OTOIIEMEHT, OTOAATUHK, COTHEUHAs! OaTapes, CBETOHO/.
JeMoHcTpanuu

®DoroddheKT Ha YCTaHOBKE C IIMTHKOBOU TIACTHHOM.

HccnenoBanme 3ak0HOB BHEMHET0 GoTodddexra.

Ceeroanop.

ConHevHast 6arapes..

Tema 2. Ctpoenne aToma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesuuto o -gactum. [lmanerapuas monens atoma. [locTymaTsr
Bopa. Uzny4yenne u nornomieHre (poTOHOB IpH Mepexoe aToMa ¢ OJHOT0 YPOBHS 3HEPTUH Ha JIPyToil. BHIIBI CIIeKTpOB.
CriexTp ypOoBHEH SHEPrUH aTOMa BOAOPOJA.

Bonnosslie cBoiicTBa yactull. Bonuel ne bpoiinsa. KopnyckynsipHO-BOITHOBOH Ayaau3M.

CrioHTaHHOE M BBIHYKJICHHOE H3JIy4eHHE.

TexHnyeckne yCTpoCTBa M MPAaKTUYECKOE NMPUMEHEHWE: CIIeKTPAIbHBIN aHamu3 (CIEKTPOCKOIT), ja3ep, KBAaHTOBBINA
KOMIIBIOTEP.

HemoHcTpanuu

Mogpens ombita Pesepdopaa.

Omnpenenenue ATMHBI BOIHBI Ja3epa.

HaGmonenre mTMHERYATHIX CIIEKTPOB H3ITYIECHUSI.

Jlazep.

Y4eHnUeCKHUi SKCIIEPUMEHT, JIa00paTOPHbIE PaOOTHI

HaGmonenne muHeHYaToro criekTpa.

Tema 3. AtomHOE IpO

OKCHEPUMEHTBI, JI0Ka3bIBAIOIINE CIOKHOCTh CTpoeHMs sapa. OTKpeITHE paguoakTHBHOCTH. OmnbiThl Pesepdopaa mo
ONPEIETICHNUIO COCTaBa paJMOaKTHUBHOrO u3nyueHus. CBoiictBa anbda-, Oera-, ramMma-usinydeHus. BnusHue
PaZnOaKTUBHOCTH Ha KHBBIE OPIaHU3MBI.

OtkpeiTHEe TIpoTOHAa M HeWTpoHa. Hyknonnast momens sigpa ['elizenOepra—lBanenko. 3apsin siapa. MaccoBoe uncio
spa. M3oTonsl.

Anbda-pacnan. DneKTpOHHBIN M NO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydenre. 3aKoH paAHOaKTHBHOIO pacmaja.
DOHeprus CBsI3U HYKJIOHOB B sape. SnepHble cuitbl. Jed ekt Macchl sapa.

SAnepusle peakuuu. JleneHue U CUHTES sEP.



SAnepusrit peakrop. TepMmosiaepHbiil cuHTe3. [Ipo0IEMBI U TEPCIIEKTHBHI SACPHON YHEPTETUKU. DKOIOTHUSCKUE ACTICKThI
SIIEPHON SHEPTETUKH.

DnemeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertozap! HaOMIOACHUS U PETHCTPAIIMH JIEMEHTAPHBIX YACTHIL.

dyHaaMeHTaNbHbIE B3aUMOICHCTBUS. EMUHCTBO (hU3NYECKON KapTHHBI MUPA.

TexHuueckrue yCTpOMCTBA M MPAKTUUYECKOE MPUMCEHEHUE: TO3UMETP, KaMepa BuibcoHa, saepHBI peakTop, aToMHas
oomoOa.

[emoHcTpanuu

CuéT4uK MOHU3UPYIOLTUX YACTHII.

VY4eHnueCKHid SKCIIEPUMEHT, JIa00paTOPHBIE PaOOTHI

HUccnenoBanue TpekoB yacTull (110 FOTOBBIM (oTOrpadusim).

Paznen 8. DneMeHTH aCTPOHOMHH U aCTPOPHUIUKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE ACTPOHOMUU.

Bun 38é31H0r0 HeOa. Co3Be3us, sipkue 3BE3/Ibl, IAHETHI, X BUIAMMOE JBUKCHUE.

ConHeuHas cucrema.

Comarne. ConneyHass akTUBHOCTh. Mcrounuk sHepruu ComHna u 3BE3A. 3BE3ABI, WX OCHOBHBIE XapaKTEPHUCTUKH.
JuarpaMma «CHEKTpaIbHBIA KJIacC — CBETUMOCTHY». 3BE3BI TJIABHOW ITOCIIEIOBATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY JJIs 3BE3I TVIABHOM IOCTeA0BaTeIbHOCTU. BHYTpeHHEee cTpoeHme 3BE3/1. COBpEeMEHHbIE MPECTABICHUS O
MIPOUCXOXKIEHUH U 3Botoruy CoNHIA M 3BE3/1. DTaIlbl )KH3HU 3BE3I.

Muneunsrit [Iyts — mama ["amaktuka. [lonoxenne u nemwkenne Conana B ['amakruke. Tuns ramaktuk. PaguoramakTuku
1 KBazapsel. YEpHBIE ABIPHI B siApax rajJakTHK.

Bcenennas. Pacmupenne Beenennoii. 3akon Xa66na. Paz6eranue ranakruk. Teopus bonbimoro B3peiBa. PenmikroBoe
H3IIy9CHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

YyeHndeckue HaOIIOICHHS

HaGuroiennst HeBOOPY KEHHBIM TJIA30M C UCIIOB30BaHIEM KOMIIBIOTEPHBIX MPHUIIOKEHUN TSI OMPEACTICHHS TONI0KESHNS
HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIATY: OCHOBHBIC co3Be3/ist CeBEpHOro MONYIIAPHs U SIPKUE 3BE3IBL.

Hab6monenus B Tenmeckon JIyasl, muianet, Miearoro [TyTu.

O06o0maroree MOBTOPEHUE

Ponb Gu3uku ¥ aCTPOHOMHUHU B DKOHOMHYECKOM, TEXHOJIOIMUECKOM, COLMAIbHOW M 3THYECKON cepax aesTeaIbHOCTH
YeloBeKa, Poib U MeCTO (DM3WKH M aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MUpPa, POib (DH3MYECKON TEOpHU B
(hopMupOBaHUHN TPEACTABICHUN O (hU3WUECKON KapTHHE MHUpPa, MECTO (PH3UYECKOM KapTHHBI MHpa B OOIIEM DAy
COBpPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUN O IPUPOJIE.

MexnpeaMeTHbl€ CBSI3U

Nzydaenne kypca ¢pusnku 6a3oBoro ypoBHs B 11 Kmacce ocymiecTBIseTcsa ¢ y4ETOM CONEPKATENbHBIX MEXIPEAMETHBIX
CBsI3EH C KypcamM¥ MaTeMaTHKH, OMOIOTHN, XUMUH, Teorpadrn M TEXHOIOTHH.

MexmipenMeTHbIe TIOHATHS, CBSI3aHHBIC C M3YYEHUEM METOJI0B HayJYHOTO MTO3HAHUS: SIBIICHHE, HAYYHBIN (akT, TUIIOTE3a,
(m3uuecKas BeMMYNHA, 3aKOH, TEOPHsI, HAOIOJeHNEe, IKCIIEPUMEHT, MOJEITUPOBaHUE, MOJIENb, U3MEpEHHE.
Marematrka: peleHre CUCTEMBl YpaBHEHUH, TPUTOHOMETpUYecKue (pyHKIUU: CHHYC, KOCHHYC, TAHTE€HC, KOTaHTEeHC,
OCHOBHO€ TPHUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M WX NPOCKIMH HAa OCH KOOPIWHAT, CIOKEHHE BEKTOPOB,
MIPOM3BOIHEIE 3JIEMEHTAPHBIX (PYHKIHH, TPU3HAKH ITOI00US TPEYTOIBHHUKOB, ONpEIeTIeHe IIOMAAN IIOCKAX QUTYp H
o0BbEMa Tel.

buonorus: snektpudeckne sBICHUS B JKUBOW IMPHUpOIE, KolebaTenbHbIe IBUKEHUS B JKUBOM MPUPOJE, ONTUYECKHUE
SIBIICHUS B )KUBOH MPUPOJIE, NSHCTBHE PaJdallii Ha KHUBBIE OPTaHU3MBI.

XUMUS: CTPOGHHE aTOMOB W MOJEKYJ, KPUCTAJUIMYecKas CTPYKTypa TBEPABIX TeN, MEXaHH3Mbl O0pa30BaHHS
KPUCTAIUTHYECKON PEMIETKH, CTIEKTPALHBIN aHAIN3.

l'eorpadus: marHUTHBIE TIOMFOCA 3eMJIH, 3aJIEKH MAarHUTHBIX PyZ, (OTOCHEMKA 3€MHOH IMOBEPXHOCTH, MpEICKa3aHHe
3eMJIETPSICEHUIA.

TexHonorus: IMHUU IEKTpoIlepenay, reHepaTop NePEeMEHHOT0 TOKA, 3JIEKTPOABUraTEeNlb, HHAYKIIMOHHAS M1€Yb, pajap,
paaronpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-meuyb, MpOSKIIMOHHBIN anmapaTt, BOJIOKOHHAS ONTHKA, COTHEYHAs
Oarapest.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA TTPOI'PAMMBI 110 ®U3UMKE HA YPOBHE CPEJHEI'O
OBIIEI'O OBPA3OBAHUA
OcBoenue yuebHoro mpeamera «®Pu3uka» Ha ypoBHE cpemHero odmiero obpa3oBaHusi (0a30BBI ypOBECHB)
JOJDKHO OOECIeYnTh NOCTHKEHHE CIIEAYIOMIMX JIMYHOCTHBIX, METAlpPEAMETHBIX M TPEAMETHBIX 00pa30BaTENbHBIX
pe3yabTaTOB.
JIMYHOCTHBIE PE3VYJIBTATHI
JInyHOCTHBIE pe3yNbTaThl OCBOCHHMS Yy4eOHoro mnpeamera «®dusnka» IOIKHBI OTpakaThb TOTOBHOCTH |
CIOCOOHOCTh 00yYaroIUXCcsi PYKOBOACTBOBATHCSI CHOPMUPOBAHHOW BHYTPEHHEH NO3WIUEH JMYHOCTH, CHCTEMOM
LEHHOCTHBIX OpPHEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOUIMX TPAAWIMOHHBIM IEHHOCTSIM
poccHiickoro o0IIecTBa, paclIMpeHre )KU3HEHHOTO OIbITa U ONbITAa JEATENFHOCTH B MPOILECCE PEATH3alii OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATENbHON IEITETbHOCTH, B TOM YUCIIE B HaCTH:
1) rpa)X1aHCKOTO BOCIIUTAHHUSL:
COPMHUPOBAHHOCTh TPaXXIAHCKOH TMO3MWIUU O0YydYarolmerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO 4JIEHA
poccHiickoro 00IIecTBa;
MIPUHSTHE TPAIUIIMOHHBIX OOIIeYeTOBEUeCKUX TYMAHUCTHYECKUX U JIEMOKPATUYECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B WHTEPECax TPaXKJAaHCKOrO OOIecTBa, YYacTBOBATH B
caMOyIpaBJIeHUU B 00pa30BaTeIbHON OpraHU3aIlNy;
yMEeHHE B3aMMOJICHCTBOBATh C COLUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHHU C UX (PYHKIMSIMHU U HaA3HAYCHUEM;
FOTOBHOCTh K TYMaHUTapHOW U BOJIOHTEPCKON JIESTEINBHOCTH;
2) MaTpUOTHYECKOT'0 BOCTIUTAHUS
chOpMHPOBAaHHOCTH POCCUHCKOM TPa’KJAHCKON MAEHTHYHOCTH, TATPUOTH3MA;
LIEHHOCTHOE OTHOIIIEHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, IOCTH)KEHUAM POCCUHCKUX YUEHBIX B 00J1acTH (PU3HUKH
U TEXHUKU;
3) IyXOBHO-HPaBCTBEHHOTO BOCTTUTAHUS
c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOr O [10BECHUS;
CIIOCOOHOCTh OLIEHMBATh CUTYAaIlMI0 U IPUHUMAaTh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHCJIE€ B AEITEIbHOCTU YIEHOTO;
OCO3HAHME JMYHOTO BKJIJIA B TOCTPOCHUE YCTOHYMBOTO OyAyIIEro;
4) 5CTETUIECKOTO BOCITHTAHMS:
HCTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYask 3CTETUKY HAyYHOTO TBOPUYECTBA, IPUCYIIEro (hru3nveckoi HayKe;
5) TPyIOBOT'O BOCTIMTaHUS
HHTEpeC K pa3nuyHbIM cdepaM MpodeCCHOHAIBHOW AEATENbHOCTH, B TOM 4YHCIE CBA3aHHBIM C (DU3MKOM U
TEXHHUKOH, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOp OymyIiel mpodeccny U pealtn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
IIJIaHBI;
TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOPa30BaHWIO B 00MacTH (DM3WKHA HA TPOTSHKCHUH BCEH
KHU3HY;
6) PKOJIOTHYECKOI'0 BOCIUTAHUS:
c(OpPMUPOBAHHOCTh 3KOJIOTHUECKON KYJIbTYPbI, OCO3HaHHUE INI00AIEHOTO XapaKTepa 3KOJIOTHYECKUX Ipo0diieM;
IJITAHUPOBAHUE W OCYIIECTBICHHUE ACHCTBUU B OKpY’KalOIIECH Cpele HAa OCHOBE 3HaHMS Lelied yCcTOHYHMBOroO
pa3BUTHS YEIOBEUECTBA;
pacuIpeHre ONbITa AeATEIbHOCTH SKOJIOTMYECKOI HAalPaBJICHHOCTH HA OCHOBE UMEIOLIMXCSI 3HaHUH 10 (PUBHKE;
7) IEHHOCTH HAyYHOT'O O3HAHUSI:
c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3UUECKONW HAYKU;
OCO3HAaHWE LIEHHOCTH HAy4YHOH [EITENbHOCTH, TOTOBHOCTH B IpoLecce H3y4eHHS (DHU3MKH OCYLIECTBISThH
MPOEKTHYIO U UCCIIENOBATENbCKYIO ACATENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.
METAIIPEAMETHBIE PE3YJIBTATDI
[lo3HaBaTenbHBIC YHUBEPCAIbHBIC YUEOHbIE JEHCTBHS
ba3zoBrie noruyeckue AeUCTBUS:
CaMOCTOATENIBHO (DOPMYIMPOBAThH U aKTYaJIM3UPOBATh IPOOJIEMyY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OIPEENSTh LN ASSITENbHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHUKCHUS;
BBISIBJIATH 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKHUX SBICHUSIX;
pa3pabaThiBaTh IUIAH PELIEHHs] NPOOJIeMBbl ¢ YYETOM aHajn3a UMEIOIIMXCS MaTepUalbHBIX M HeMaTepHabHbIX

pecypcos;



BHOCHTHh KOPPEKTHBBI B JIEITEIHHOCTh, OIICHUBATh COOTBETCTBUE pPE3yJbTAaTOB IIEINSM, OIICHUBATH PUCKU
MOCTIEICTBUI JCATEIIbHOCTH;

KOOPJAMHUPOBATh W BHINOJHATE pPabOTy B YCIOBHSX pPeajbHOrO, BUPTYaIbHOTO U KOMOWHHUPOBAHHOTO
B3aUMO/ICHCTBUS;

Pa3BHUBATh KPEATHBHOE MBIIIICHUE TIPU PEHICHUH KU3HEHHBIX TIPOOIIEM.

BazoBbIe ncciienoBaTenbCeKue SHCTBUS:

BIIQJICTh HAYYHON TEPMHUHOJIOTUECH, KITFOUSBBIMU ITOHSITUAMHU ¥ METOJAMH (PU3UYCCKON HAYKH;

BJIQJICTh HaBBIKAMHU YU4ECOHO-HCCIICIOBATEIBLCKOM U MPOSKTHOM JIEATEILHOCTHA B 001aCTH (PU3UKHU, CIIOCOOHOCTHIO
U TOTOBHOCTBIO K CaMOCTOATCIBHOMY IIOMCKY METOJAOB PCHICHHUA 3aldayd Q)HSI/IHCCKOFO coacpiKanus, NpPpHUMEHCHUIO
Pa3iIMYHbIX METOJOB ITO3HAHU,

BJIAJICTL BUAAMH JACATCIBHOCTU IO IMOJYYCHHIO HOBOI'O 3HaHHUA, €ro HUHTCPIIPETAlUU, HpeO6pa30BaHI/IIO u
MPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX CUTYAIHSIX, B TOM YHUCIIE IIPH CO3JJaHUU YI€OHBIX TIPOEKTOB B 00JIACTH (DU3UKH;

BBIABJIATH IMPUYMHHO-CIICACTBCHHBIC CBA3UM W aAKTyaJIM3WPOBATH 3a/iady, BbBIABUTATH T'HIIOTC3Y eé peuicHus,
HaXOJIUTb apTyMEHTHI JUIs IOKa3aTEIbCTBA CBOMX YTBEPKJIECHUM, 3a1aBaTh IAPAMETPbI U KPUTEPUU PEILIECHUS;

AHAJIM3HUPOBATL ITOJIYYCHHBIC B XO/€ PCIICHUA 3adavdd PE3YJIbTAThl, KDUTHUYCCKU OLCHUBATH UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATH UBMCHCHUEC B HOBBIX YCJIOBUSX,

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]]a41 B 00pa30BaTEIbHON JNSITEILHOCTH, B TOM YHCJIC IPH U3YUCHUH
¢buznky;

naBaThb OLUCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpI/IO6pe’TéHHBII>'I OIIBIT,

YMETh NEPEHOCUTH 3HAHUS 110 (1)I/ISI/IK6 B IIPaKTUYCCKYIO O6.]'IaCTB KHUBHCACATCIBHOCTH,

YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTel;

BBIJIBUTaTb HOBBIC NACHU, IIPEAJIaraTb OPUTIMHAJIBHBIC ITIOAXOABI U PEHICHMA

CTaBUTH HpO6HeMBI 1 3aJla4y, JOITYCKAOIIMUE aJIbTCPHATUBHBIC PCHICHM.

Pabora ¢ uadopmariuei:

BJIAJICTb HaBBIKAMMW ITOJIYUCHHA I/IH(i)OpMaIJ;I/H/I (1)H31/I‘-IGCKOI‘O CoAcCpKaHrUd M3 HWCTOYHHUKOB pPAa3HBIX THIIOB,
CaMOCTOSTEIILHO OCYIIECTBIISITh MIOMCK, aHAITN3, CHCTEMATH3AINIO U HHTEPIPETAIINI0 MHPOPMAIIHK PA3ITHIHBIX BUJIOB U
(hop™m mpencTaBIIcHHUS;

OICHHUBATH JIOCTOBEPHOCTH MH(OPMAIIHH;

HCIOJIb30BaTh cpefcTBa MH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEIICHHHA KOTHUTHBHBIX,
KOMMYHHKATHBHBIX M OPTraHU3AIMOHHBIX 33J1a4 C COOJIOJICHHEM TpeOOBaHUI YPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeH s, TPABOBBIX U STHYECKUX HOPM, HOPM WH(POPMAITHOHHOH 6€3011aCHOCTH;

CO3J1aBaTh TEKCTHI (PU3UYECKOTO COJEPXKAHHS B PA3IMYHBIX (popmaTax ¢ y4éToM Ha3Ha4YeHUs HHPOPMALUM U
HENEBON ayJIUTOPHH, BBIOHPAsi ONTUMAITLHYIO ()OPMY TIPEACTABICHHSI U BU3yaTH3AIIUH.

KoMMyHHKAaTHBHBIC YHHBEPCATIbHbIC yICOHBIC ICHCTBUS:

OCYIIECTRIIAThH OOIIEHUE HAa YPOKaX (YU3UKU U BO BHE-YPOUHOH JIESITEIBHOCTH;

pacro3HaBaTh MPENNOCHUTKH KOH(DIUKTHBIX CUTYAlUi U CMSTYATh KOH(QIIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOKO TOYKY 3PEHHUS C UCTIONB30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U HCIIONB30BaTh MPEUMYIIECCTBA KOMAHIHON U MHMBHYaTbHOU PaOOTHI;

BBIOUPATh TEMATHKY W METOJBI COBMECTHBIX JNEUCTBHUI ¢ y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH Ka)JOTO
YyjeHa KOJUIEKTHBA;

MPUHUMATH TICJTH COBMECTHOW JCATENBHOCTH, OPraHW30BBIBATH M KOOPJWHUPOBATH JCHCTBHS IO €&
JOCTHIKCHHUIO: COCTABIIATH TUIAH JICHCTBUH, pacpeensaTh POJU ¢ YIETOM MHEHUH yYaCTHHKOB, 0OCYXIaTh Pe3yJIbTaThl
COBMECTHOM pabOTBhI;

OI[CHMBATh KAYECTBO CBOETO BKIAJa M KAXKJOr0 YYaCTHHKA KOMAaH[bl B OOIIMI pe3ynbTar mo pa3paboTaHHBIM
KPHUTEPHUSIM;

MpeAaaraTh HOBBIE MPOCKTHI, OIECHUBATH WJEH C TO3WIMA HOBU3HBI, OPUTHHAIBLHOCTH, NPAKTHYSCKON
3HAYUMOCTH;

OCYIIECTRIIATh MO3UTHBHOE CTPATETMYECKOE TMOBEJCHHWE B PA3JIMYHBIX CUTYAIMSX, MPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh HHUIIUATHBHBIM.

PCFYJ'ISITI/IBHLIC YHUBCPCAJILHBIC y‘{€6HBIe ﬂCﬁCTBHﬂ
CaMOOpFaHI/ISaI_II/ISII



CaMOCTOSATEIBHO OCYIIECTBIATH MO3HABATEIBHYIO NEITEIBHOCTh B 00JIACTH (U3UKU U aCTPOHOMUH, BBISBISITH
mpoOIeMBbl, CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 3a/1aUH;

CaMOCTOSATEIIFHO COCTABISATh IUIAH pEHIeHUs pacyéTHBIX W KAYECTBEHHBIX 3a/a4, TIJIaH BBIIOJIHEHUS
MPAKTUIECKON paOOTHI ¢ YIETOM UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U MPEAMOYTEHHIA;

JlaBaTh OLCHKY HOBBIM CUTYaIUsIM;

pacimmpsTh paMKH y4eOHOT 0 IpeaMeTa Ha OCHOBE JIMYHBIX MPEAIOYTEeHUN];

JieniaTh OCO3HAHHBIN BBIOOp, apIryMEHTHPOBATH €ro, OpaTh Ha cebsi OTBETCTBEHHOCTD 3a PEILICHHE;

OLICHUBATh PUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U IPOSBICHUIO 3PYIUIMH B 00JIACTH (DU3MKH, IMOCTOSIHHO TMOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHATBHBIA HHTEIUIEKT:

OaBaTb ONLCHKY HOBBIM CHUTyallUsAM, BHOCHTbL KOPPEKTUBBI B JACATCIBHOCTb, OLCHUBATL COOTBCTCTBUC
PE3YIBTATOB LETSM;

BJIaJAC€Th HaBbIKaMU MM03HABATEIIHLHOMN pe(b.]'[eKCI/H/I KaK OCO3HaHHsdA COBEpIIACMBIX JleﬁCTBHﬁ 1 MBICIIMTCIIBHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHIA,

WCTOJIb30BaTh MPUEMBI peIIeKCHHU ISl OLICHKH CHTYalliH, BBIOOpa BEPHOTO PEIlIeHHUS;

YMETH OICHUBATH PUCKHU U CBOCBPEMCHHO IPUHUMATD PCHICHUS 110 UX CHUKCHUIO,

MIPUHUMATb MOTHBBI M apT'YMEHTBI IPYTUX IIPU aHAIU3€E PE3YILTATOB JEATEIbHOCTH,

NIpUHUMAThb ce6${, IIOHHUMas CBOM HEAOCTATKHN U JOCTOMHCTBA,

IIPUHUMATb MOTUBBI M apT'YMEHTBI IPYTUX P aHAIN3€ PE3YILTaTOB JEATEIbHOCTH,

MPU3HABaTh CBOE MPABO U MPABO IPYTHUX HA OMINOKH.

B mpouecce NOCTHMKCHHA JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUSA MPOTrpaMMbl I1O (bI/IBI/IKe IJId YpPOBHA CPEIHET O
obmero oOpa3oBaHus y OOyYarOIUXCS COBEPIICHCTBYETCS JMOIMOHAJBHBIA WHTEICKT, IPEANoararomui
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHMSI, BKITFOUAIOIIEr0 ClIOCOOHOCTh MMOHUMATh CBOE HMOITMOHAILHOE COCTOSIHUE, BHJIETh HATPaBIICHHS
Pa3BHUTHs COOCTBEHHOM SMOLIMOHAIBHON c(ephl, OBITh YBEPEHHBIM B ceOe;

CaMOpEryJIUpPOBaHUs, BKJIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATh OTBETCTBEHHOCTh 33 CBOE IIOBEIEHMUE,
CIIOCOOHOCTh alalITUPOBAThCs K IMOLIMOHATIBHBIM U3MEHEHUSIM U NIPOSBIITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAlUM, BKIIOUAOUIEll CTpeMJIeHHE K [JOCTHXKCHHIO LeId M YCIeXy, ONTHMHU3M,
WHULMATUBHOCTh, YMEHUE JAEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTH IMOHMMATh 3MOLMOHAIBHOE COCTOSHUE APYIHX, YYUTHIBATH €ro IIpU
OCYLIECTBICHUH OOIIEHUS], CHOCOOHOCTh K COUYBCTBUIO U CONEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLICHUS C OPYTHMMHM JIFOJIBMH, 3a00TUTHCA,
MPOSIBJIATH MHTEPEC U pa3periaTb KOH(QIUKTEL.

IMPEJIMETHBIE PE3VYJIBTATHI

K xonmy oOyuenmss B 10 kiacce mpenMeTHbIe pe3ynbTaThl Ha Oa30BOM YpPOBHE OJDKHBI OTpa)arTh
chOpMHUPOBAaHHOCTH Y OOYJAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh HA IPUMEPAX POJb U MECTO (PU3MKH B (POPMUPOBAHUHM COBPEMEHHOIN Hay4YHON KapTUHBI MHpa,
B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH JIFOICH;

YUUTBIBATh TPAHHULBl HNPUMEHEHUS W3YyYEHHBIX (U3HMUECKMX MOJeNell: MarepuanbHas TOYKA, WHEpLHaIbHAs
cucremMa OTcuéra, abCOIIOTHO TBEPAOE TENO, UACAIBHBIA Ia3, MOIEIN CTPOCHHUS Ta30B, )KUIAKOCTEH M TBEPIBIX TeI,
TOYEYHBIH 3JEKTPUIECKUH 3apsa] [IPH PElIeHNH (U3NIECKUX 3a1ay;

pacrno3HaBaTh GU3NIECKHE SIBICHUS (IIPOIECCH) U OOBSICHITh X HA OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYISIPHO-
KWHETHYEeCKOH TEOPHM CTPOECHUS BEIIECTBA U HJIEKTPOJMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHEIHOEe
JBIDKEHHE, CBOOOJHOE IMaJeHUE TeJl, JBMKCHHE IO OKPYXHOCTH, HMHEpLUs, B3auMojeucTBue Ted, auddysus,
OpOYHOBCKOE JBHXXEHHE, CTPOCHHE JKMAKOCTEH u TBEPABIX TeN, H3MEHEHHe O00bEMa Ten IpH HarpeBaHUHU
(oxnaXkaeHuM), TEMJIOBOE PaBHOBECUE, HCIApEHHE, KOHACHC AU, UIaBJICHUE, KPUCTAIUIM3aLUs, KUIIEHHE, BIa>KHOCTh
BO3/1yXa, OBBILIEHUE JABJICHUS ra3a Ipu €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBS3b MEXKIY HapaMeTpaMU COCTOSHHS
rasa B M30IpoLeccax, 3JEKTPU3aLHs Tel, B3aUMOACHCTBHE 3aPsI0B;

OIUCHIBATh MEXaHWYECKOE ABMKEHUE, MCIOIb3Ys (PM3NUYECKUE BEIMYMHBI KOOpAMHATA, MyTh, IEpPEMEIICHHE,
CKOPOCTb, YCKOpEHHME, Macca TeNa, Cuja, HMMIYJIbC Tefla, KHHETHYecKas SHEepPrusi, MOTEHUHaJbHAs >HEpPrusd,
MexaHuuyeckass padoTa, MeXaHM4YecKas MOIIHOCTh; IpPU ONHCAHWUHM IPAaBUJIBHO TPAKTOBATH (PU3MYECKUN CMBICI
UCTOJIB3YEMBIX BEIMYMH, MX OOO3HAYEHUS W EAMHUIBI, HAXOIUTHh (OPMYJIBI, CBS3BIBAIOIIME JAAHHYIO (QHU3HYECKYIO
BEJIMYMHY C IPYTUMH BEJTMUHUHAMHY;



OIUCHIBATh W3YyYCHHBIC TEMJIOBbIE CBOWCTBA TEN W TEIUIOBBIC SBICHHS, WCIONB3YS (QHU3MUECKAE BETUYMHBI:
JaBJeHUWE Ta3a, TeMIepaTrypa, CpedHssl KHHeTH4YecKas DJHEpPrus  XaOTHUECKOro  JIBUXKEHMSI  MOJIEKYII,
CpenHeKBaJpaTHYHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS BHEprus, padora rasza, KOd(QQHUIHEHT
MOJIE3HOTO ISHCTBUS TEMIIOBOTO ABUrATENsl; PH ONMMCAHUH MPABUIHLHO TPAKTOBATH (PM3MUECKUN CMBICT UCIIONB3YEMBIX
BEJIMYMH, UX 0003HAUCHHUS U SAMHULBI, HAXOIUTH (POPMYIIBI, CBA3BIBAIOIIME JaHHYIO (PU3NYECKYIO BENUYHHY C APYTUMHU
BEIMYNHAM;

OIUCHIBATh M3YUCHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SIBICHHUS (TPOLECCHI), UCIOMb3Ys
(u3nUecKre BETMYMHBL: AJIEKTPUUYCCKUN 3apsii, SJIEKTPHUYECKOE TOJe, HANPsHKEHHOCTH IMOJs, MOTEHIHal, Pa3HOCTb
MOTEHIINAJIOB; IPU ONMKCAaHUU MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONB3YEMbIX BETHYHMH, UX 0003HAUYCHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (U3NUECKYIO BETUUMHY C IPYTUMH BETHYHHAMUY,

aHaM3UPOBaTh (PU3MUECKUE TPOLECCHl W SBICHUS, WCIONB3Ys (u3nyeckne 3aKOHbI W TPUHIMIBL 3aKOH
BceMupHoro tsarorenus, I, II u III 3akoHel Hel0TOHA, 3aKOH COXpaHEHUsS MEXaHWYECKOW HHEPrUH, 3aKOH COXPAHEHMS
HMMITYJIbCa, TPUHINUI CYNEPHO3ULIUK CHUJI, MPUHIMII PaBHOIMpPABUS HHEPIUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-
KMHETHYECKYI0 TEOpHIO CTPOEHMs BEIECTBA, I'a30Bble 3aKOHBI, CBA3b CpeIHEH KHMHETHYECKOW 3HEpPTHU TEeJIOBOTO
JBIDKEHHS MOJIEKYJI ¢ aOCOJIOTHOW TeMIlepaTypoid, TepBBIi 3aKOH TEPMOIWHAMHKH, 3aKOH COXpaHEHUs
ANEKTPUIECKOTO 3apsijia, 3aKoH KyioHa, Ipu 3TOM pa3nuvaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe
BBIpaKEHHE U YCIIOBHUS (TPaHUIIBL, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIWIBI JACHCTBUSI MAIIUH, TPUOOPOB U TEXHUYECKHX YCTPOWCTB; pa3iHyaTh YCIOBUS
nX 0e30MacHOr0 MCIIOIL30BaHUS B IOBCE/IHEBHOM JKU3HMU;

BBITIOJHSATH 3KCIIEPIMEHTHI TI0 HCCIEAOBAHNI0 (PM3NYECKUX SBJICHUN U MPOIIECCOB C MCIIOIb30BAHNEM MPSIMBIX H
KOCBEHHBIX M3MEPEHH, TIPU 3TOM (OPMYIHPOBAThH MPOOIEMY/3a/1ady U THIIOTE3y y4eOHOro 3KCIepuMeHTa, coOupaTh
YCTAHOBKY M3 MPEIOKEHHOT0 000PY0BAHUS, TIPOBOJIUTH OMBIT U (JOPMYIUPOBATEH BHIBOJIBL;

OCYIIECTBIIATh MPSAMBIE U KOCBEHHBIE M3MEpEHHs (PM3NYECKHX BEIHYMH, MPH 3TOM BBIOMPATh ONTHMAJBHBIN
CIoco0 M3MEpPEHHMsI U HCIIONh30BATh U3BECTHBIE METO/IBI OIICHKH TIOTPEITHOCTEH H3MEpEeHUH;

HCCIIEIOBATh 3aBHCUMOCTH MEXKIY (QH3MUECKHMHU BEIMYMHAMH C HCIIOIH30BAHHUEM MPSIMBIX HW3MEPEHHH, MpH
3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3yJIbTAaThl MOMYYEHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYUH B BHIC
Tabau1 U rpauKoB, JENaTh BBIBOIBI II0 pe3yIbTaTaM UCCIIEOBAHNUS;

co0iroAaTh npasuia 0€30MacHOro Tpyla IpH MPOBENEHUM HCCIECAOBAaHUM B paMKax y4eOHOIO 3KCIIEPUMEHTA,
yueOHO-UCCIIEIOBATEIbCKOM M IPOEKTHOW [JEATEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTENBHBIX YCTPOHCTB H
71a00paTOPHOTr0 000PYIOBAHHUS;

pemiath pacdy€THBIC 3aJa4d C SBHO 3aJaHHON (U3MYECKOM MOJENbIo, HCIONb3ys (U3NUECKHE 3aKOHBI H
MIPUHIMIBL, HA OCHOBE aHAJIM3a yCIOBHS 3a/aud BBIOMPAaTh (U3NUECKYI0 MOZAENb, BBIACIATH (PU3NUECKUE BETHYHHBI U
(dbopmyiipl, HeOOXOnUMBIE U €€ PELICHUs, NPOBOAUTH PACUETHl U OLICHUBATh PEaJbHOCTh ITOIYYEHHOI'O 3HAYEHUS
(hu3mIeCcKOl BETHIMHEI,

pemaTh KadeCTBEHHBIE 3a7aul: BBICTPAWBaTh JIOTMYECKHU HEIIPOTHBOPEUUBYIO LIEHOYKY PACCYKIEHHUH C OIOPOM
Ha U3Y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SIBJICHHUS,

HCIOJIB30BaTh INPH PELICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJOTMU Ui IIOMCKa,
CTPYKTYPHPOBAHHUS, HHTEPIIPETALIMM U NPEACTABICHUA YI€OHOH M HAyYHO-TIONYJISIpHON MH(OPMAaLUH, NOTYYEeHHONU U3
Pa3IMYHBIX HCTOYHHUKOB, KDUTUYECKH aHATH3UPOBATh MOIy4aeMyI0 HH(POPMALILIO;

MPUBOAUTH NPUMEPHI BKIAJa POCCUHCKHX W 3apyOCKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE HAYyKU, OOBIACHEHHE
MIPOLIECCOB OKPYXKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

HCIOJIB30BaTh TEOPETUUIECKHE 3HAHUA 10 (PU3UKE B IOBCEAHEBHOM XU3HU AJIs1 o0ecrieueHus] 0e30MacHOCTH I1PH
oOpamieHnn ¢ npuOOpPaMU U TEXHUYECKUMH YCTPOMCTBAMH, AJSI COXPAHEHUS 3I0pPOBbS M COOJMIOACHUS HOPM
9KOJIOTMYECKOT0 TOBEJICHUS B OKPYKaIOLIel cpese;

paboraTh B Tpynme C BBHINOJHEHHWEM pAa3JIMYHBIX COLUAIBHBIX pOJed, MJIaHupoBaTh pPabOTy TPYIIIbI,
palMOHAJIbHO PACHPENENATh OOS3aHHOCTH U IIJIAHUPOBATH JACSITENBHOCTH B HECTAHAAPTHBIX CHUTYalUsX, aJEKBAaTHO
OLIEHMBATD BKJIAJ] KaXKI0TO U3 YHaCTHUKOB TPYIIIBI B PELIEHUE pacCMaTpUBaeMon poOIeMBl.

K konmy o0ydenuss B 11 kmacce mnpenMmerHble pe3yiabTaThl Ha 0a30BOM YpPOBHE MJOJDKHBI OTpa)kaTh
c(OPMUPOBAHHOCTh Y O0YYAIOLINXCS YMEHUIL:

JIEMOHCTPUPOBATh HA PUMEPAX POJb U MECTO (Ppu3uKH B (POPMUPOBAHUHM COBPEMEHHON Hay4YHON KapTHHBI MHpa,
B Pa3BUTHUH COBPEMEHHOM TEXHHUKHM M TEXHOJOTHMH, B MPAKTHYECKON NEATENBHOCTH JIIOAEH, LIETOCTHOCTh U €IUHCTBO
($u3nvecKol KapTUHBI MUDA;



YUUTBHIBATh TPAHMIIBI MPUMCHEHHS W3YYCHHBIX (DU3MYCCKUX MOJCTCH: TOYCUHBIN AIICKTPUUYCCKUH 3apsi, JIyd
CBETa, TOYEYHBI WCTOYHHWK CBETa, sAcpHAas MOJAEIh aroMa, HYKJIOHHAs MOJEIb aTOMHOTO sjpa IMpU PEIICHUU
(m3HUecKuX 3a1a4;

pacrno3HaBath (hu3nueckue sBICHUS (TIPOIECCHI) U OOBSCHAThL MX HAa OCHOBE 3aKOHOB 3JICKTPOJAWHAMUKH U
KBaHTOBOW (DM3UKH: 3JIEKTpUYECKas MPOBOIUMOCTh, TEIMIOBOE, CBETOBOC, XMMHYECKOE, MAarHUTHOE JEHCTBHS TOKa,
B3aUMOJICHCTBUE MAarHUTOB, JJICKTPOMArHUTHAs HWHIYKIIMS, JCHCTBHE MAarHUTHOIO IOJIS HAa TPOBOJHUK C TOKOM U
JBUOKYIIUNACS 3apsi]], SICKTPOMArHUTHBIE KOJICOAHUS U BOJHBI, IPSIMOJIUHEHHOE PACIIPOCTPAHECHUE CBETA, OTPAKEHUE,
npenoMieHue, nHTepdepeHnns, TUGpaKius ¥ MOIIpU3allis CBETa, AMCIEPCUS CBeTa, (HOTOdJIEKTpUYECKUU 3(deKT
(poroaddekr), cBeroBOe naBieHHE, BO3HUKHOBEHHE JIMHEMYATOrO CIIEKTpa aToMa BOAOPOJA, CCTECTBEHHAs WU
HUCKYCCTBCHHAA paJUOAKTUBHOCTD,

ONUCBIBATL HM3YYCHHBIC CBOMCTBA BCIIIECTBA (SHGKTPI/I‘IGCKI/IG, MAarouMTHBIC, OINTHUYECKHEC, JSJICKTPUYCCKYIO
MPOBOAMMOCTh PA3IMYHBIX CPEA) M 3JCKTPOMATHUTHBIC SBICHHS (TPOLIECCHI), MCIONB3yS (hU3NYECKUE BETHYUHBI:
JNEKTPUYECKUH 3apsill, cujda TOKa, OJIIEKTPUYECKOE HAaNpsHKEHUE, JIIEKTPUYECKOE COIMPOTHBICHUE, pPa3HOCTh
MOTEHIINAJIOB, JIEKTPOABIIKYIAs cuja, paboTa TOKA, WHAYKIHMS MarHUTHOrO Toiisl, cuia Awrmepa, cuia JlopeHma,
WHAYKTHBHOCTh KaTYIIKW, JHEPTHs S3JCKTPHUYECKOro M MAarHMTHOTO TIOJIed, Teproj M 4YacroTa KojieOaHWid B
KonebaTenbHOM KOHTYpE, 3apsi/l U CHJIa TOKa B MPOIIECCe FApMOHUYECKHX JIEKTPOMArHUTHBIX KolleOaHuid, (hOoKycHOe
pacCToOAHUEC U ONTHUYECKasA CuJia JIMH3bI, IPHU ONHMCAHUU IPABUJIBHO TPAKTOBATH (I)I/ISI/I‘ICCKI/II;'I CMBICJT HCIIOJIB3YEMBIX
BCIINYUH, HX OGOSHa‘IeHI/IH U CIWHUIBI, YKa3bIBaTb (I)OpMyJ'H)I, CBA3BIBAIONIUEC JaHHYIO (1)I/I3I/I‘ICCKYIO BCJINMYHHY C
APYruMu BEIIMUYNHAMU,

OIMCBIBATE H3YYCHHBIC KBAHTOBBLIC SABJICHUA MW IIPOLECCHI, HUCIIOJIB3Yys (1)I/I3I/IT-IGCKI/Ie BCIIMYUHBI: CKOPOCThb
3JIEKTPOMAarHUTHBIX BOJH, JJIHA BOJHBI M YAaCTOTa CBETA, SHEPTUS M UMITYJIbC (POTOHA, IEPHO TTOTypacaaa, SHEprHs
CBA3M ATOMHBIX ANC€P, MPU OIMMCAHWU IIPABUJIIBHO TPAKTOBATh q)HSPI‘IeCKI/Iﬁ CMBICJT HCIIOJB3YEMbBIX BECJIWYUH, HX
0o0O03HAYEHMs] W CIMHUIBI, YKa3blBaTh (OPMYINBI, CBS3BIBAIONIME JAHHYIO (U3HYECKYI0 BEIHYMHY C JIPYTUMHU
BCIIMYMHAMM, BBIYUCJIATh 3HAYCHUC (1)H3H‘ICCKOI>'I BCIINYUHBI,

aHAM3UPOBaTh (U3HUYECKHE MPOIECCHl U SIBIICHHS, UCIIONB3Yysl (pU3MuecKre 3aKOHBI W MPUHIMITEL: 3aKoH OMma,
3aKOHBI TIOCIIEJIOBATEIFHOTO W  MAapajuleIbHOrO COEIWHEHWs MPOBOJAHHMKOB, 3akoH Jhkoyns—JleHma, 3akoH
AJEKTPOMATHUTHOW HMHAYKIIMH, 3aKOH MPSIMOMHEHHOTO PaclpoCTpaHEHUs] CBETa, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI
TIPEIOMJICHHST CBETa, ypaBHEHHWE OuHIMTENHHAa I (hoTodddexTa, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHCHHS
UMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUYECKOro 3apsija, 3aKOH COXPAaHEHUS MacCOBOTO YHUCIA, MOCTYynaThl bopa, 3aKkoH
PaJIMOaKTUBHOTO paciaja, Py 3TOM pas3inyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0 MAaTEMAaTHIeCKOe BRIPAKCHUE U
ycInoBHsl (TPaHUITBI, 00JIACTH) TPUMEHIMOCTH;

OIPE/ICTISITh HAIPABIICHUE BEKTOPa MHIYKIIMM MAarHUTHOTO IIOJIS MPOBOJHHUKA C TOKOM, CHIIBI AMIIepa U CHIIBI
Jlopenna;

CTPOUTDH U OIUCHIBATH NU300paKEHUE, CO3/[aBAEMOE ILNIOCKUM 3epPKaJIOM, TOHKOW JIMH30M;

BBITTOJTHATH SKCIIEPUMEHTHI [0 HCCIICTOBAHHIO (PH3MUECKUX SIBICHHUN U MIPOIIECCOB C UCTIOIL30BAHUEM TIPSMBIX U
KOCBEHHBIX M3MEPEHHIA: TIPH 3TOM (HOpMYIHPOBATh MPOOIIeMy/3a/1ady U TUMOTE3y YIeOHOT0 SKCIEpUMEHTa, COOMPaTh
YCTAHOBKY M3 MPEIOKEHHOT0 000pY0BaHUS, TIPOBOIUTH OMBIT U (JOPMYITUPOBATEH BHIBOJIBL;

OCYIIECTRIIATh MPSIMbIC U KOCBCHHBbIC WU3MEpEHHs (PM3MUYECKUX BEITUYWH, MPU 3TOM BBIOMPATH ONTHMATBHBIH
CIOCO0 U3MEPEHHUSI U UCTIONh30BATh U3BECTHBIC METOIbI OI[CHKU MOTPEITHOCTEH U3M epeHUil;

HCCIIEIOBATh 3aBUCHMOCTH (DU3MUECKUX BEJIMYUH C HWCIOJNB30BAHHEM TMPSMBIX H3MEPEHUN: TPU ITOM
KOHCTPYHMPOBATh YCTAHOBKY, (UKCHPOBATH PE3yNbTATHI TONYYCHHON 3aBUCHMOCTH (DU3WYECKHX BEIMYUH B BHJIE
TaOMuIl ¥ rpaKOB, JCNATh BHIBOJBI IO PE3YJIbTaTaM UCCIICOBAHUS;

cOOIIOIaTh MpaBHia 0e30MacHOro TpyJa MPH MPOBEACHUH HCCICAOBAHHA B paMKax y4eOHOTrO DKCIIEPHMEHTA,
y4eOHO-UCCIIEIOBATEILCKOM M MPOSKTHOW JIEITEIBHOCTH C HKCIOJb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U
71a00paTOPHOr0 000OPYIOBAHUS;

pemiath pacyéTHbIe 3aJaydl C SBHO 3aJaHHOW (DU3UYECKOW MOJIENbI0, HCHOb3YysA (U3UYECKHE 3aKOHBI U
MPHUHITUITBI, HA OCHOBE aHANM3a YCIOBHS 3aJ1aud BRIOMPATh (PHU3UUCCKYIO0 MOJECNb, BBIICIATh (DU3NUCCKHE BETHYHHBI U
(bopMyIibl, HEOOXOMUMBIE JUIS €€ pellIeHUs, MPOBOANUTL PACUYETHl U OICHUBATH PEATbHOCTh MOMYYCHHOTO 3HAYCHUS
(bu3NUeCKON BETUYNHBL,

peliaTh KauyeCTBEHHBIC 3aJla4M: BBHICTPAUBATh JIOTHYECKHA HEMPOTUBOPEUHBYIO IIEMIOYKY PACCYkKIACHUN C OIMOpPOWH
Ha U3y4YeHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBICHUS;

WCIIONb30BaTh TPU pElIeHHH Yy4eOHBIX 3a/ay COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJOTUU IS TIOMCKa,
CTPYKTYPHPOBaHUS, HHTEPIPETAIIMH U TPEICTABICHUS YIeOHOW M HAYYHO-TIOMYJISPHOW WH(GOPMAIH, TTOTYYSHHONW U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIYYaeMyt0 HH(POPMAIIHIO;



OOBSCHATH NPUHLMIBI JIEHCTBUS MAalllMH, NMPUOOPOB M TEXHWYECKHX YCTPOMCTB, pa3iMyaTh YCIOBHS HX
0€30MacHOro0 MCIIOIb30BAHNUS B TIOBCEAHEBHOM JKU3HU;

MPHUBOAUTH MPUMEPHI BKIAJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(HU3UKOB B PAa3BUTHE HAYKH, B OOBSCHEHHE
MIPOLIECCOB OKPY’KAIOIIEro MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCTIOJIB30BaTh TEOpETUYEeCcKre 3HaHUs 10 (PU3HKE B MMOBCEAHEBHOW JKU3HU Ul oOecredeHus: 0€30MacHOCTH MPH
oOpamieHnn ¢ MpUOOpPaMHU W TEXHUYECKUMH YCTPOMCTBAMH, AJSl COXpAaHEHUsS 3I0POBbS M COONIOACHUS HOPM
9KOJIOTMYECKOT0 MOBEJIEHHS B OKPYXKalOIIel Cpee;

paboraTh B Tpymme C BBHIMOJHEHWEM pPAa3IMYHBIX CONUAJBHBIX pOJeH, IUIAHUPOBAaTh pPadOTy TPYIIIIBL,
palMOHATbHO PACHpPENENsATh OOS3aHHOCTH W IUIAHUPOBATH JESITENBHOCTh B HECTAHNAPTHBIX CHTYallUsX, afeKBaTHO
OLIGHMBATD BKJIAJ] KaXKIOTO U3 YIaCTHHKOB TPYIIIBI B peICHUE pacCMaTpUBaeMon IpOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM KonTposbmbie | IIpakTieckue (undgpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JAbI HAYUYHOI'O ITIO3HAHUSA
bubmmoreka [IOK
1.1 ®dwu3muKa 1 METOJIbl HAYYHOTO MTO3HAHUS 2 0 0 https://m.edsoo. ru/7f41bF72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemariia S . 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka ! 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 0 2 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 0 1 bubnnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBI TEPMOHHAMHUKH 10 . . https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUSI BEIIECTBA. 5 1 0 bubnnoreka [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pa3nea 4. DJIEKTPOJANHAMUKA
4.1 OnexTpocTaThKa 10 1 1 bu6nuoreka [IOK
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https://m.edsoo.ru/7f41bf72

ITocTosiHHBIM dneKTpudecKuid TOK. Toku B

bubmuoreka [JOK

4.2 pa3IMYHBIX Cpeax 12 https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. DJIEKTPOJIMHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHITYKIMS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4ecKre U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 IeKTPOMarHuTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onrruka 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
31 OCHOBBI CIEMATIBHOW TE€OpUH 4 1 bubnuoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 6 1 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.2 Crpocre atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE /1P S https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?;i?ﬁ%téi?ﬁ%f A1097c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maroree MOBTOpEHNE 4 Et?gs?;;fciiggﬁf A1097c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne Tema ypoka Hara DJieKTpoHHbIE HHPOBBIE
n/n KonunyecTBo yacos u3yueHusi | obpasoBarenbHbIe pecypebl
1 Du3uka — Hayka o npupose. Hayunsie MeTO bl MO3HAHUS OKPYKAIOLIETO 1 01.09 bubmmoreka LIOK
' MHpa ) https://m.edsoo.ru/ffoc32e2
5 Ponb 1 MecTo pusnku B GOpMUPOBAHNN COBPEMEHHOM HayYHOU KapTHUHBI 1 04.09 Bu6inoreka [JOK
' MHpa, B TPAKTUYECKON JEATEITLHOCTH JIFOIeH : https://m.edsoo.ru/ff0c33e6
3 Mexaandeckoe nBrkeHne. OTHOCHTEILHOCTh MEXaHHISCKOTO JIBIKCHMS. 1 08.09 bubmuoteka [TOK
' [lepemenienne, CKOPOCTh, YCKOPEHHE ) https://m.edsoo.ru/ff0c3508
4 IPaBHOMe HOE Y paBHOYCKOPEHHOE MPSMOJINHENHOE IBHKEHUS 1 11.09 Bubmiorexa LIOK
: P P yerop P 1 ’ https:/m.edsoo.ru/ff0c3620
bubanoreka [JOK
5.  |BxomHas KOHTpoJIbHAs paboTa 1 1 15.09 https://m.edsoo.ru/ff0c372e
6 CBoOoHOE MajieHne. Y cKopeHne cBo0oaHoTo maneHus. KpuBonnHeiHoe 1 18.09 Bubmmoreka LIOK
' nBroKeHne. [IBIDKeHnEe MaTepHaIbHOM TOYKH IO OKPY>KHOCTH ' https://m.edsoo.ru/ff0c39cc
7 JlabGoparopnas pabota Ne 1 " M3ydenue nuxeHus Tena, OpoIIeHHOTO 1 22.09 BuGimorexa [JOK
) COPU3OHTAIBHO" ) https://m.edsoo.ru/ff0c3ada
3 [IpuHuMn oTHOCUTENbHOCTU ["anunes. uepruanbHble CHCTEMBI OTCUETA. 1 25.09 Bu6mnuorexa [JOK
) [lepBbiii 3ak0H HproTOHA ) https://m.edsoo.ru/ff0c3be8
9 IMacca tena. Cuna. [Tpuniun cynepno3unmu cuil. Bropou u tpetuit 1 29.09 Bubmroreka LIOK
' 3akoHbl Hbl0TOHA U1 MaTepuaibHOU TOUKH ) https://m.edsoo.ru/ffoc3be8
10 JlaGopaTopnast padora Ne 2 "M3ydyeHue ABHKEHUS OpyCKa 110 HAKIIOHHOM 1 02.10 Bu6muorexa [JOK
" JuiockoctH " ) https://m.edsoo.ru/ff0c3be8
11 BakoH BceMupHOTo TArotenus. Cuna tspkectu. [lepBas kocmMuueckas 1 06.10 Bu6muorexa [JOK
" fxopocts. 3akoH I'yka. Bec Tena. ) https://m.edsoo.ru/ff0c3d00
12 3akoH BceMHpHOro TsroteHus. Cuna tskectu. [lepBas kocmuueckas 1 09.10 Bu6muorexa [JOK
" Jexopocts. 3akon I'yka. Bec Tena. : https://m.edsoo.ru/ff0c3d00
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[loctynaresnpHOE U BpalaTelbHOE IBHKEHHE a0COIIOTHO TBEPAOTO Tea.

Bubanoreka [JOK

13. . 13.10 :
3 Momenrt cums. Tneuo crmst. Yenosus paBHOBECHS TBEPJIOTO TeJa https://m.edsoo.ru/ff0c41a6
14 Cwna tpenus. Koaddumuent tpenns. Cuna cCOnpoTUBICHUS TIPH 16.10 Bubimnoreka [JOK
" JIBIDKEHHUHU TeJa B )KUIAKOCTH HMIIM ra3e ’ https://m.edsoo.ru/ff0c3f76
JlaGoparopnas pabora Ne 3 "MccnenoBanue 3aBUCUMOCTH CHJT
15 TIPYrOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasIle, OT UX 20.10 Bubmoreia LIOK
- pUpYr o m PYyX P p ’ ) https://m.edsoo.ru/ff0c3e18
nedopmaruu
16 MmynbC MaTepUAIIBHOW TOYKH, CUCTEMBI MAaTEPHUATIbHBIX TOYEK. 23.10 bubmmoreka LIOK
" |Mmnynbe cunbl. 3akoH coXpaHeHUs UMITyJbca. PeakTHBHOE IBHKEHUE : https:/m.edsoo.ru/ff0c43d6
17 PaGoTa 1 MOIIHOCTE CriIbl. KnHETHYECKas U IOTEHI[AAIbHBIE SHEPruu 27.10 bubmuoteka IIOK
" marepuaibHON Touku. Teopema 00 M3MEHEHHN KHHETHYECKON SHEPTUU : https://m.edsoo.ru/ff0c4502
IHOTeHuHaJILHHe Y HEeTOTeHI[HaJIbHbIe CHiIbl. CBSI3b paOOTHI
18. HENMOTCHIHANBHBIX CHJI C U3MEHEHUEM MEXaHUYECKOW IHEPTUU CUCTEMBI 10.11 Bubmrorexa LIOK
) o p : https://m.edsoo.ru/ff0c478c
re.
19. PakoH coXpaHEHHUs MEXaHWYECKOW SHEPTUH 13.11
JlaGopaTopnast padota Ne 4 "UccnenoBanue CBs3U pabOTHI CHIIBI C
20 M MEXaHMYECKOM SHEPTUM TeIa HA TPUM TSHKCHUS 17.11 bubmorexa LIOK
. [A3MEHEeHueM MEeXaHU4ECKOU IHEP eJ1a Ha IPUMEpPE PACTSKE . https://m.edsoo.ru/ff0c461a
€3MHOBOrO Xryra "
71 [Koutponbsnas padora no teme «Kunemartuka. J[unamuka. 3aKOHbI 2011 Bu6mnuorexa [JOK
" coXpaHEeHHUs] B MEXAHUKE» ) https://m.edsoo.ru/ff0c4b74
29 AHAIM3 KOHTPOJIbHOM paboThl. OCHOBHBIE MOJIOKEHUS MOJIEKYSPHO- 2411 Bu6muorexa [JOK
" JkuHernueckoil Teopun. bpoynosckoe nBmxkenne. ludodyzus ' https://m.edsoo.ru/ff0c4dc2
53 XapakTep JBUKEHHUS U B3aUMOJCICTBUA YacTUL BeniecTBa. Moaenu 27.11 Bu6muorexa [JOK
" krpoenus razos, xuaxocrel u TBEPABIX TEI ) https://m.edsoo.ru/ff0c4dc2
24. Macca monekyn. Konnuectso B TBa. [locrosHHas ABoraapo 01.12 Bubmioreta LIOK
) OJICKYIL. CCTIBO BCHICCTBA. 110CTO 7P ) https://m.edsoo.ru/ff0c4dc2
25 T'erioBoe paBHOBecue. Temneparypa u e€ usmepenue. Ilkana 05.12 Bu6anorexa [{OK
" [Jremneparyp Lenscus ) https://m.edsoo.ru/ffOc4dc2
26 08.12 Bubmmoreka [IOK

I[/IzleanLHLIﬁ ra3 B MKT. OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde
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27 AOCOJTIOTHASI TEMIIEpATypa Kak Mepa CpeHel KNHETUIECKOM SHEPTUI 11.12 bubmuoteka LIOK
" mBwkenus Mosiekyil. Ypasaenue Meneneesa-Kianeiipona ' https://m.edsoo.ru/ffoc511e
Bbubaunoreka [JOK
28. PBaxkon JlampToHa. ['a30BbIC 3aKOHBI 15.12 https://m.edsoo.ru/ffocadc2
Bbubaunoreka [JOK
29. I[/I30Hp0ueccm B UJICAJTLHOM Tra3e U uX rpaduvecKoe MpeICTaBICHHIE 18.12 https://m.eds0o.ru/f0c570e
IBHyTpeHHsm SHEPrusi TEPMOJANHAMUYECKON CUCTEMBI U CIIOCOOBI €€’
30. [u3Mmenenus. KomnuecTBo TeroTel U pabota. BHyTpeHHss sHEpTHS 22.12 Bubmoreia LIOK
. ’ p - DHYTP p ) https://m.edsoo.ru/ff0c5952
0DJTHOATOMHOT'O HJICAJIBHOTO Ta3a
31 Buabl Tenonepenaun. Y ienpHas TEIIIOEMKOCTh BemecTBa. KonndecTBo 2512 Bu6nmnorexa [JOK
" Jrennotel. AnmabaTHsIi npoiecc. ) https://m.edsoo.ru/ffoc5c36
32 IHe BBII 3aKOH TEPMOJAMHAMUKHN U €r0 MPUMEHEHHUE K U30TpolieccaM 29.12 bubmmorexa LIOK
: p PMOA p pon ’ mgs://m.edsoo.ru/ffOCSefc
33. JHeoOparumoc 0LIECCO oze. BTopoit 3ak0H TepMOIMHAMUKHA 12.01 Bubmiorexa LIOK
' paTHMOCTB IpOI B B MPUPOJIC. BTOPOH 3aKOH TCPMOLL ’ https://m.edsoo.ru/ff0c6230
. . bubanoreka [JOK
34. [lpunmun aerctus u KII/] TernmoBoi MamnHbI 15.01 https://m.eds00.ru/f0c600a
35 JlaGoparopnas pabota Ne 5 «ccnenoBanue 3aBUCUMOCTH MEXIY 19.01
" JmapameTpamu COCTOSIHUSI Pa3pEKEHHOTO Ta3a » )
36. PlaGoparopnas pabota Ne 6 "M3MepeHue yaenbHON TeTI0eMKOCTH" 22.01 Bubmaorexa LIOK
) parop p - p M ' https://m.edsoo.ru/ff0c5¢c36
37. [Uuxn Kapuo u ero KIIJ] 26.01
bubmnoreka [IOK
38. Pxonoruveckuie MpoOIeMbl TEIIOIHEPTETUKH 29.01 https:/m.edsoo.ru/ff0c4dc?
39 O600mmaromuii ypok «MonekymsipHas ¢pusznka. OCHOBbBI 02.02 Butmorexa [JOK
' TEPMOIUHAMUKNY) : https://m.edsoo.ru/f‘f006938
40 [KonTponwsHas padora mo reme «MonekymnsapHas ¢puzuka. OCHOBBI 05.02 Bu6muorexa [JOK
" |repmoauHaMuKI» : https://m.edsoo.ru/ff0c6a50
AHATM3 KOHTPOJIbHOH paboThl. [TapooOpa3zoBaHue U KOHACHCAIHUS. Bubinoreka [JOK
41. 09.02 _
|[/IcnapeHI/Ie U KUIICHUE. https://m.edsoo.ru/ff0c63b6
42. JAOcomOTHast U OTHOCUTEINIbHAS BJIAXKHOCTb BO3AyXa. HackleHHbIH map 12.02 bubmmoreka LIOK
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I[/I3MepeHHe OTHOCHUTEJIbHOW BJIAXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0c64d8

TBEpmoe Teno. Kpucrammmueckue u amopgHbie Tena. AHH30TPOTIHS

Bbubaunoreka [JOK

43. y 16.02 )
CBOMCTB KpucTaiIoB. XKunkne kpucraibl. CoBpEeMEHHbIE MaTEpHATIbI https://m.edsoo.ru/ff0c65f0
a4 |[L1aBiienne u kpuctamnu3anus. Y 1eiabHas TEIoTa 19.02 Bubinoreka [JOK
" JnnaBieHus. YpaBHEHHE TEIJIOBOTo OajaHca ’ https://m.edso0.ru/ff0c6820
45 JlaGoparopnas pabota Ne 7 "M3MepeHre OTHOCUTENBHON BIaKHOCTH 26.02 Bu6nuorexa [JOK
" pozmyxa" : https://m.edso0.ru/ffoc6708
46 DiekTpu3aius Ten. IIESKTPUISCKUU 3apsia. JIBa BuIa 2JIeKTPUIECKUX 01.03 bubnuoteka LIOK
" PBapsnos ) https://m.edsoo.ru/ff0c6bcc
47 [[TpoBOAHMKM, TUAIIEKTPUKH U TIOJTYIPOBOJHUKHU. 3AKOH COXPaHEHHUS Bubnuoreka [JOK
" PJIEKTpHYECKOTO 3apsija https://m.edsoo.ru/ff0c6bcc
48 B3anmonencrue 3apsaoB. 3akoH Kynona. ToYeUHBIN JIEKTPUUECKUN Bu6nnoreka [JOK
" papsan https://m.edsoo.ru/ffoc6ce4
49 Hanpsk€HHOCTE AnexkTpudeckoro noJid. [IpuHuun cynepno3unumn Bu6mnuorexa [JOK
" puextpuyeckux noJsier. JInHUK HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
50 PaGoTa cui anexkrpocraTudeckoro nosis. [lorenman. PazHocts Bubinoreka [IOK
" JuoTeHnmanos https://m.edsoo.ru/ff0c6f00
51 [[pOBOAHUKH U AUDIIEKTPUKH B AEKTPOCTATUYECKOM IIOJIE. Bu6mnuorexa [JOK
" Pupnexkrpuyeckas NpOHUIIAEMOCTh https://m.edsoo.ru/ff0c7018
I . " bubanoreka [JOK
52. [KoutponbHas paboTa o Teme : "IIEeKTpocTaTuKa https://m.edsoo.ru/ff0c7126
53 AHaAIM3 KOHTPOJIbHOH paboThl. KongeHcaTtop. DneKTpoEMKOCTh MII0CKOTO Bu6muorexa [JOK
" [KoHJeHcaTopa. DHEPrus 3apsyKEHHOTO KOHJEHCATopa https://m.edsoo.ru/ff0c72c0
[ Ipunuyn fneficTBUS U NPUMEHEHUE KOHIEHCATOPOB, KOIMMPOBAIBLHOTO
54. pnnapara, CTpyHHOTO IPUHTEpA. DJIEKTPOCTaTUUECKAsl 3allUTa Brbmmorexa [IOK
' pard, CTpyu p pa. p TuTa. https://m.edsoo.ru/ff0c4dc2
BaszemiieHHe IEKTPONprOOPOB.
55 DIIEKTpUYECKUN TOK, YCIIOBHS €T0 cyniecTBOBaHUs. [I0CTOAHHBIN TOK. Bu6muorexa [IOK
" |Cuna toka. Hanpsbxkenue. Conporusienue. 3akoH OMa Jyist ydacTka Henu https:/m.edsoo.ru/ff0c4dc2
56. [[locienoBaTenbHOE , MapalIENbHOE, CMEIIAHHOE COCTUHEHHE
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[IpOBOJHUKOB

57 Jlaboparopnas pabota Ne 8 «/3yueHue cMelaHHOro COeAMHEHNS 1 Bu6nuorexa [JOK

' €3UCTOPOBY https://m.edsoo.ru/ff0c74f0
53 |PaGoTta 1 MomHOCTE EKTpUYECKOTO TOKa. 3akoH Jxoynsa-Jlenna. 3akox 1 Bubmmorexa [JOK

" OMa 1 IoJIHOH IIEIH. https://m.edsoo.ru/ff0c7838
59 Jlaboparopnas pabota Ne 9 «M3mepenne D/]C ncrounnka Toka v €ro 1 Bu6nuorexa [JOK

" |BHYTPEHHETO CONPOTUBJICHUSD) https://m.edsoo.ru/ff0c7ae0

D71eKTpOHHASI TPOBOJUMOCTD TBEP/IBIX METAJIOB. 3aBUCUMOCTh
60. [COIPOTUBIIEHUS METAIJIOB OT TEMIIEPATYPHI. 1
CBepXIIPOBOAMMOCTD. IJTEKTPUUECKUI TOK B BAKYYME.

61. [[IpoMexyTouHas aTTecTalHs. 1
62 IHOJ'IyrIpOBOHHI/IKI/I, UX COOCTBEHHAs U MPUMECHAs POBOIUMOCTb. 1 bubmmoteka LIOK

" [CBowcTtBa p—Nn-nepexoa. [loaynpoBoaHUKOBEIE TPHOOPHI https://m.edsoo.ru/ff0c84ae
63 DJIEKTPUYECKUH TOK B PaCTBOPAx M pacIulaBax 3JIEKTPOJIUTOB. 1 BuGmoreka [JOK

" Prexrponmutrueckas auccornpanys. DIEKTPOIU3 https://m.edsoo.ru/ff0c82ba
64 DJIEeKTpUYECKUH TOK B raszax. CaMOCTOATEIbHBIA U HECAMOCTOSTEIbHBIA 1 Bubmnoreka [TOK

) aszpsii. Mousiaus. [Inazma https://m.edsoo.ru/ffOc84ae
65 DnexTpuyeckrue NpubOpsl U YCTPONUCTBA U UX PAKTUYECKOE 1 BuGimorexa [JOK

" Jopumenenue. [IpaBuna TeXHUKH 6€30MaCHOCTH https://m.edsoo.ru/ff0c86fc
66. |O6oGmaronuii ypok «JIeKTpoJUHAMUKA 1 ]r?tytlg?/d/orze;;scli)orﬁ/ffOCBBbe
67 |Perienue 3amay o Teme :«AnekTpocratuka. [locTosHHBIN 1 bubmmoreka ITOK

" pnexrpuueckuii Tox. Toku B pasinyHbIX cpeaax» https://m.edsoo.ru/ff0c8a8a
68. IHOBTopeHHe 1o TeMe : "ONeKTpouHamMuKa" 1 ﬁgg?/dfn:eg ;scl)loorllj/ffOCscSG
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoanuecTBO yacos

DJIeKTPOHHBbIe UG POBBIE

Ne
TeMa yPOKa KOHTPOHB HpaKTI/I ﬂaTa OﬁpaSOBaTe.Hbele
n/n Bcero
HbIe yecKue U3yueHust | Ppecypchl
padoThI padoThI
1 [TocTosiHHBIE MarHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOE MOJIE. 1 bubnuoreka [JOK
BekTop MarHUTHON MHAYKIMH. JIMHUY MAarHUTHON MHIYKIIMH https://m.edso0.ru/ff0c9778
2 MarnuTHO€ 1oJie TPOBOHUKA ¢ TOKOM. OnbIT Dpcrena. 1 bubnuorexa [JOK
B3anmoaencTBre mpoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTtopHnast pabota «/3y4eHre MarHuTHOTO TIOJISl KaTYIITKH C bubmuorexa [JOK
3 1 1
TOKOM» https://m.edsoo.ru/ff0c98fe
€HCTBHE MarHUTHOTO TIOJIS Ha MMPOBOJHUK ¢ TOKOM. Cuta Amriepa.
4 §a60 aTopHas pabora <<HCCIICI[OEEIHI/I§ JIEHCTBUSI TTIOCTOSTHHOTO ’ 1 1 bubmorexa LOK
PaTOpHaA b https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
5 JlelicTBME€ MarHMTHOTO TOJISl HAa JBHOXKYIIYIOCS 3apSIKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopennia. Pa6ota cuinel Jlopenia https://m.edsoo.ru/ff0c9df4
DJIeKTpoMarHuTHas MHAYKIus. [ToTok BeKTopa MarHUTHOM
6 uaayknuu. IJIC uHaykuu. 3aKoH 3JEKTPOMarHUTHON MHIYKIIUH 1
®dapajes
bu6mmoreka [JOK
7 B 0 1 1
XOJWHAN KORTPOTBHA pabota https://m.edsoo.ru/ff0cal50
8 JlabopaTopHas paborta «lccnenoBanue sIBJICHUS AIEKTPOMAarHUTHOM 1 1
VH YKL
9 NunyktuBHOCT. SBNeHUEe camounaykuu. 3/C caMOMHAYKIUH. DHEPIUs 1 bubnunoreka [JOK
MarHUTHOTO MOJIST KATYIIKH C TOKOM. DJICKTPOMArHUTHOE T10JIe https://m.edsoo.ru/ff0ca600
TexHnueckre ycTpoiicTBa U UX IPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
10 AJEKT OMarHH};H paneKT OI[BI/IFalPeJ'IB CKOPHUTEIH 3JIEMEHTAPHBIX 1 bubmorexa LIOK
p ’ p » YOKOP p https://m.edsoo.ru/ff0cab82
YaCcTHI, THAYKIIMOHHAS I€Yb
11 O6o6maromuit ypok «MarHutHoe mnosje. DIeKTpoMarHuTHas 1 bubnmnoreka [JOK

WHTYKITHS

https://m.edsoo.ru/ff0cad58
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CBo0oHBIE MexaHHUeCcKue Koebanus. ['apMoHndeckue Konedbanus.

bubnuoreka [IOK

12 o
YpaBHeHHe rapMoHHUUECKUX KoJsiebanuil. [IpeBpalienre sHepruu https://m.edsoo.ru/ff0caf06
13 JlaGoparopHas padota «ccnenoBanue 3aBUCUMOCTH I1EpUOJIa
MaJIbIX KOJIE€OaHMI rpy3a Ha HUTH OT JUIMHBI HUTH U MACChl Tpy3a»
Kone6arenpHbd KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHHS Butmorexa [IOK
nOIHOTEK
14 B MJICAJILHOM KOJI€0aTeTbHOM KOHTYpE. AHAIOTUS MEXK
o yP oy https://m.edsoo.ru/ffOcb820
MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHHS DHEPTUHU B UICATHHOM bubnuorexa [JOK
K0JIe0aTeNbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[Ipencrasnenue o 3aTyxaronmx kojaedbanusx. BeiHyx1eHHbIE
16 MexaHnueckue kojiebauus. Pesonanc. BeinyxaeHHnie Bubmiorexa LIOK
) ' YK https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHbIE KOJeOaHus
[IepemenHbIn TOK. CHHYCOMIAIBHBIN IEPEMEHHBIM TOK. MOITHOCTH Bubmiorexa [[OK
- HOIHOTEK
17 MEPEMEHHOTO TOKa. AMIUTUTYAHOE U JEWUCTB €€ 3HaYEHHE CUJIbI
P YA a yiom https://m.edsoo.ru/ffOcbd34
TOKA W HANIPSDHKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya u noTpedaeHne
AIIEKTPUYECKON SHEPrUHr
19 YCTpoHCTBO M MPAKTUUECKOE TPUMEHEHHUE AIEKTPUUECKOTO 3BOHKA, bubnuoreka [IOK
reHeparopa NepeMeHHOro ToKa, JJMHUM JJIEKTpornepenayd https://m.edsoo.ru/ff0cc324
20 DKOJIOTMYECKUE PUCKHU ITPU MPOU3BOJICTBE 3JIEKTPOIHEPTUH.
KynpTypa ncnonab30BaHus 3J1EKTPOIHEPTUU B TOBCEAHEBHOM KU3HU
Mexanuueckue BOJIHBI, yCIIOBHS pactipocTpanenus. [lepuon.
21 CkopocTb pacnpocT a;IgHI/I;I u z[anHa I;OHHI;,I [lone e‘II}:LIe u bubmiorexa LIOK
p pactpoctp ' p https://m.edsoo.ru/ffOcca54
MIPOI0JIbHBIE BOJHBI
29 3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp bubnuoreka [IOK
3ByKa https://m.edsoo.ru/ff0cccOc
23 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U CKOpocTh. [1kana bubnuoreka [IOK
DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpuHUUIIBI paIOCBS3U U TENEBUACHUS. Pa3BUTHE CPEICTB CBS3U.

Pagnomoxamus
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bubnuoreka [IOK

25 KonTponbnas padora «KoneOaHus U BOJHBD) hitns://m.edsoo. ru/f0cc6 s
[IpssMOIMHENHOE pacIPOCTPAHEHNE CBETA B OJJTHOPOJHOU cpere. bubnuorexa [JOK
26 . :
Toueunslii nICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 Otpaxxenue cBeTa. 3aKOHbI OTpaykeHus ceeta. [locrpoenue bubnuorexa [JOK
n300payKeHUH B TUIOCKOM 3€pKaJie https://m.edsoo.ru/ffOcd4e0
8 [Ipenomiienne cBera. [lonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbin bubnuoreka [JOK
YI0JI OJIHOTO BHYTPEHHET'0 OTPAKECHUS https://m.edsoo.ru/ff0cd76
JlaboparopHas padota «/3Mepenue nokasaresns npeaoMIECHUS bubnuorexa [JOK
29 .
CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [loctpoenue nzobpaxenuii B mua3e. ®opmyna TOHKOM bubnuoreka [IOK
30 _
JIMH3bIL. Y BEJIMYCHHE JINH3bI https://m.edsoo.ru/ff0cddle
31 JlabopaTtopHnas pabota «MccnemoBanue CBONCTB W300paKEHUI B
JMH3aX»
JHucnepcus ceeta. CroxkHbIi cocTaB Oeoro ceera. LBer.
32 JlaboparopHas padota «Habmronenue nucnepcuu, HHTEpGEpeHINN
CBETa»
33 HNutepdepennus ceera. [udpakums ceera. JudpakimonHas bubnuoreka [JOK
pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepeunoctsb cBeTOBBIX BOJH. [lonsipusanus ceera bubmnorexa [IOK
P ) P https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBHUS UX O€30MIaCHOTO
MIPUMEHEHHUS
36 I'panu1IBI IPUMEHUMOCTH KIIACCUYECKOU MeXaHUKHU. [locTynaTel bubnuoreka [IOK
CIICIMAIbHOW TEOPUU OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTD OTHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U bubnuoreka [IOK
COKpaleHue JIUHbI https://m.edsoo.ru/ffOcfa42
38 OHeprus U UMIYJbC PENATUBUCTCKOM YacTULIBI. CBs3b Macchl ¢ bubnuoreka [IOK

3Hepl"I/IeI/IVI/I HUMITYJIbCOM. 3Hepr1/m ITOKOA

https://m.edsoo.ru/ff0cfc68
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Kontponbhas padota «Ontruka. OCHOBBI ClIEIMAILHON TEOPUU

bubnuoreka [IOK

39 OTHOCHUTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
bubmmoreka [{OK
40 ®doronsl. opmyia [Tnanka. DHEprus U UMITYIIbC (HOTOHA hitos-//m.edsoo. ru/ffocfel6
bubmmoreka [{OK
41 OtkpeiTHe U uccienoBanue Goroddpdexra. OnbiTe A. I'. CToneroBa httos-//m.edsoo. ru/focffcd
42 3akonsl poTordhdexra. YpaBHeHue DuHmTenHa it potodrddexra. bubnuoreka [JOK
«Kpacnas rpanuia» porodddexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel [1. H. JIeObeneBa. Xumuueckoe qeUCTBHE bubnuoreka [JOK
CBETa https://m.edsoo.ru/ff0d04a6
44 TexHnueckne ycTpoicTBa U NPaKTUYECKOE TIPUMEHEHHUE:
(dhoToreMeHT, (HOTONATUNK, COTHEUHAst OaTapesi, CBETOINO T
. bu6moreka [IOK
45 KonTpomnbHas pabota «21eMeHThl KBAHTOBOM (PU3UKI» httns://m.edsoo.ru/f0d0302
Mogenb aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuro o- bubnuoreka [IOK
46 -
yactull. [Inanerapnas Mmoziens atoma https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Hocrynarer bopa https://m.edsoo.ru/ff0dOafa
48 N3nydyenue u norsiomieHre GOTOHOB MPHU MEPeXoie aToMa C OJTHOTO bubnuoreka [JOK
YpOBHS SHEPruu Ha Apyroil. Busbl crieKTpoB https://m.edsoo.ru/ff0dOafa
49 BosnoBsie cBorcTBa yactull. Bosnbl ne bpounsa. KopnyckynspHo- bubnuorexa [JOK
BOJIHOBOU Ayanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3JIy4EHUE https://m.edsoo.ru/ff0d0ca8
50 OTtkpsiTue paguoaktTuBHoCcTU. OnbITH Pe3epdopaa mo onpeneneHuto bubnunoreka [JOK
COCTaBa PaJIMOAKTUBHOIO U3JyYEHUs https://m.edsoo.ru/ffodofd2
51 CpouictBa anbda-, 6era-, raMma-u3nydeHus. Bnusaue
Pal0AaKTUBHOCTH HA KUBBIE OPTaHU3MBI
59 OTkpeITHE TPOTOHA U HEWTpoHA. M30Tonbl. Anbga-pacnal. bubnuoreka [IOK
DJEeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacna. I'amMmma-nu3nydeHue https://m.edsoo.ru/ff0d1162
53 DHeprusi CBSI3U HYKJIOHOB B sijipe. SlepHble peakuuu. SaepHbid bubmiorexa LIOK

https.//m.edsoo.ru/ff0d1356
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peaktop. [Ipobnembl, mepcrneKTUBBL, IKOJIOTHYECKHE aCTIEKThI
SIIEPHOU DHEPTETUKH

OnemeHTapHble yacTUlbl. OTKpPBITHE O3UTPOHA. METO 1Bl
HaOJII0JICHUS ¥ PErUCTPalliK 3JIEMEHTAPHBIX YyacTHll. Kpyrislii cTto

bubmmoreka [{OK

o4 - -
«DyH/IaMeHTaIbHBIC B3aUMOACHCTBYS. EAMHCTBO (hM3HUECKOU https://m.edsoo.ru/ff0d0e38
KapTUHBI MUPA»

55 Bun 3Be31H0r0 HeOa. Co3Besnus, IpKUe 3BE3/1bl, TUIAHETHI, UX
BUIMMoe JiBkeHne. ColHeuHast CUCTeMa

56 Connue. ConneyHasi akTUBHOCTb. MicTounuk sHeprun CosHIa 1
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/bI INIABHOU

57 rocJjenoBarTeNbHOCTH. BHyTpeHHee ctpoenue 3B€31. CoBpeMeHHbIE
MIPEJICTaBJICHMSI O TPOUCXO0XKIEHUU U 3BoTroIK COJHIIA U 3BE3]T

58 Mineunbin [Iyte — Hama [Manaktuka. [TonoxxeHue u 1Br>xeHue
Counna B [Nanaktuke. Nanaktuku. Y€pHbIe IBIPHI B iApax rajJakTHK

59 Bcenennas. Paz6eranue ranaktuk. Teopus bonbiioro B3peiBa.
PennkroBoe n3nydenne. MeraragakTuka

60 Hepemennsie mpo6iieMbl acCTpOHOMUHT

61 [IpoMexyTrouyHast aTTecTaIus
O6o0matomuii ypok. Poss pu3mku u acTpOHOMHUH B SKOHOMHUYECKOH,

62 TEXHOJIOTUYECKOM, COMaIbHON U 3TUYECKON cepax AedaTeabHOCTH
YeJ0BeKa

63 O6o06maromuii ypok. Ponbs 1 Mecto pU3uKu U aCTpPOHOMUU B
COBPEMEHHOM Hay4yHOU KapTHHE MUpA

64 O6o06maromuit ypok. Ponb ¢pusndeckoii Teopuu B popMUPOBAHUN
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MHpa
O6o06maromuit ypok. Mecto (puzndeckoit KapTHHBI MUpa B 00I1eM

65 PSAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUI O

MIPUPOJIC



https://m.edsoo.ru/ff0d0e38

66 PesepBHbIil ypok. MarHuTHOE 1oJie. DJIeKTPOMarHUTHAS. WHTYKIIHS 1
67 PesepBHblil ypok. OnTuka. OCHOBBI CIELIMATIBHONW TEOPUU 1
OTHOCHUTEIbHOCTH
68 Pesepnsiii ypok. KBantoBas gusuka. D1eMeHTbl aCTPOHOMUHU U 1 bubnuorexa [JOK
acTpoU3HUKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®wusuka, 10 xnace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. mox penakuueit
[MapdenTreroii H.A., AkunonepHoe obmectBo «M3narensctBo «IIpocBemenney
» dusuka, 11 xknace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. non penakmueit

[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJISA

®uzuka 10 knace - A.E.MapoHn, E.A. Mapon nuaakTiuueckue MaTepuaibl K yueOHUKY
Msxumes I'.4., byxosues b.b., Corckuit H.H

®uznka 11 xmacc - MeToauyeckoe nocoone K yaeOHUKY

Msixumes I'.J1., byxoBues b.b., Hapyrun B.M

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HMHTEPHET

10-11 KJIACC

1. BuneoornsiThl Ha ypokax. — Pesxxum gocrtyma: http://fizika-class.narod.ru

2. Enunas xosutekuus mudpoBbiXx 00pa3oBaTeNbHBIX PecypcoB. — Pesxxum
nocryma: http://school- collection.edu.ru

3. HTepecHbie MaTepHalibl K ypoKaM (PU3UKHU 110 TEMaM; TECThI [0 TEMaM;
HarJsIHbIE TOCOOUS K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
4. Iludpossie 0Opa3oBaTenbHbIE pecypchl. — Pexxum pocryma:
http://lwww.openclass.ru

5. DnexkTpoHHBIE y4eOHHKH 1O (usHKe. — Pexxum nocryma:
http://www.fizika.ru

6.lucranimonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpBITHIH Ki1acc.
CereBoe oOpazoBarenbHOe coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas komneknus nudpoBbIX 00pa30BaTENbHBIX PECYPCOB.



http://schoolcollection.edu.ru/catalog/

8. denepanbHbIi IEHTP UHPOPMATMOHHO-00pa30BATEIILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Untepuert ypok. http://interneturok.ru/ru/school/physics/

10. I'azera «1 ceHTa0ps» MaTepuaibl O QU3MKE.
http://archive.1september.ru/fiz

11. Aanmanmu pusmaeckux o0bekTOB. http://physics.nad.ru/

12. Kusas pusuka: odydaromas mporpamma. http://www.intedu.ru/soft/fiz.html
13. ®msuka.ru. http://www.fizika.ru






