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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOT0 YpOBHS Ha YPOBHE CpeIHEro 00IIero o0pa3oBaHus pa3padoTaHa Ha OCHOBE MOJOKEHUN W TPeOOBaHHUN K pe3yIbTaTaM
OCBOEHHSI OCHOBHON 00Opa3oBarenbHON mporpammsl, npeactaBieHHbx B PI'OC COO, a takxke ¢ yu€toM (enepanpHOi pabodeil mporpaMMbl BOCTIUTAHUS H
KOHIENINK TIpernofaBanus ydeOHoro mpenamera «®Pusnka» B o00pa3oBaTenbHBIX oOpraHuzamusax Poccuiickorr Dexepanuu, peamn3yrOIUX OCHOBHBIE
o0pa3oBaTeIbHBIE POTPAMMEI.

CopmepkaHre mporpamMmbl 1o (QU3MKE HaANpaBlIeHO Ha (OPMHUpPOBAHHE €CTECTBEHHO-HAYYHOH KapTWHBI Mupa oOywarommxcs 10-11 xmaccoB mpum
oOydeHnN ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESITETFHOCTHOTO moaxo/a. [Iporpamma mo ¢usuke coorercTByeT TpeboBanusm OI'OC COO
K TUITAHUPYEMBIM JTUYHOCTHBIM, IPEAMETHBIM H METaIlPeIMETHBIM pe3ylbTaTaM OOyUYEeHHs, a TAK)KE€ YIUTHIBAET HEOOXOANMOCTD pealIn3alii MEXIPEIMETHBIX
CBsI3el (PM3MKHM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMU NpeIMeTaMu. B Hell ompememnsioTcsi OCHOBHBIC LENH H3y4deHusl (GU3WKH Ha YPOBHE CpeIHero oomiero
00pa30BaHus, TNIAHUPYEMBIE PE3YIIbTAThI OCBOSHUS Kypca (PH3UKHU: INIYHOCTHBIE, METaPEIMETHEIE, TPeIMETHEIE (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3nKe BKITIOYACT:

® [IAaHHPYEMBIE PEe3YyIbTAThl OCBOCHUS Kypca pHU3MKH Ha 6a30BOM YPOBHE, B TOM YHCIIE TIPEAMETHBIC PE3YJIbTAaThI [0 ToAaM 00yUYCHUS;

e cojepkaHue yueOHoro npenmera «Ouszmkay 1mo rogam o0ydeHusl.

dusuka Kak HayKa O HaI/I6OJ'[CC O6HII/IX 3aKOHaxX NpUpPobl, BEICTYIIAsA B KAYECTBC y‘IC6HOI‘O nmpeaMeTa B IIKOJIC, BHOCUT CYHICCTBCHHI)II\/'I BKJIag B CUCTEMY
3HaHWH 00 okpyxkatomieM Mupe. LLIKonbHBINA Kype GU3HKH — CUCTEMOOOPa3yIOIUH [l €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB, IIOCKOIBKY (QH3HMUECKHE
3aKOHBI JIE)KAaT B OCHOBE IMPOIECCOB U SIBIICHHM, M3y4aeMbIX XUMHUEH, OHonoruei, ¢pusnueckor reorpadueli u actpoHoMuei. Vcronp3oBaHue W aKTHBHOE
NpUMEHEeHHe (QHU3MYECKUX 3HAHUI ONpesessieT XapaKTep W pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH, TPAHCIOPTa, OCBOSHHSI KOCMOCa,
MOJYYEHHUs] HOBBIX MaTepHajioB C 3aJlaHHBIMH CBOMCTBAMH M JAPYrux. M3ydeHue (U3UKUM BHOCHUT OCHOBHOW BKJIaA B ()OPMHPOBAaHUE €CTECTBEHHO-HAYYHOM
KapTHUHBI MUpa 00y4aromuxcs, B (OpMHUPOBaHNE YMEHUH MPUMEHSITHh HAyYHBI METO]] IIO3HAHUS TP BBITOIHEHUH UMHU YIeOHBIX UCCIIEOBAHUH.

B ocHOBy kypca ¢Qu3uky [UIsi ypOBHS CpemHEro oOmiero oOpa3oBaHHs TOJOXKEH s HIEH, KOTOPhIE MOXXHO pacCMaTpHBaTh KaK MPHUHIUIBI €T
MTOCTPOCHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUY € HEH KypC SIBISIETCS JIOTHUECKHU 3aBEPIIEHHBIM, OH COJEPKHUT MaTepUal U3 BCEX Pa3/esioB GU3UKHU, BKIFOYAET KaK
BOIPOCHI KJIACCHYECKOW, TaK U COBPEMEHHON (DM3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBMH ¢ HeW Marepuai Kypca (M3MKH OOBEIUHEH BOKPYT (QU3MYECKUX Teopwil. Bemymmm B Kypce SBISETCS
(hopMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE H TOJIE.

Hoes eymanumapuzayuu. EE peanuzaius npeanonaraeT HCIOJIb30BaHNE TYMaHUTAPHOTO MOTEHIIMANA (PU3MUECKON HAYKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUS
(hm3HKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYESCKUMH, HPABCTBEHHBIMH U HKOJIOTUYECKUMH ITPOOIIEMaMHU.

Hoesn npuxnaouou nanpasnennocmu. Kypc pusmku mnpeamnonaraet 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX W TEXHOJIOTHUYECKUX MPHIIOKEHHI
W3yUYCHHBIX TEOPHUI U 3aKOHOB.

Hoes skonocuzayuu peannsyercs IMOCPEICTBOM BBEICHHS 3JIEMEHTOB COJEPXaHHWS, MOCBAMIEHHBIX 3KOJIOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKM W TEXHOJOTMH, a Takke OOCYXIeHHS NpoOJieM pPalUOHAIBLHOTO MPHUPOAOIONb30BaHUA M JKOJIOTHUECKON
0e30macHOCTH.



CrepXKHEBBIMHU dJIEMEHTaMH Kypca (QHU3HKH Ha YPOBHE CpEeIHEro OOLIero 00pa3oBaHus SBIAIOTCS (hu3ndeckue Teopuu (popMupoBaHHE MPEACTaBICHUH
0 CTPYKTYyp€ HOCTPOCHHUS (U3MUYECKONH TEOpWH, Poiu (yHAAMEHTAJIbHBIX 3aKOHOB M MPHHIMIIOB B COBPEMEHHBIX MpPEACTaBICHHUSIX O MPUPOJE, TPaHMIAX
MPUMEHUMOCTH TEOPHH, AJIsl OMMCAHHS €CTECTBCHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CucTeMHO-IeATeNFHOCTHBIM TOAXO0J B Kypce (GU3MKH pealu3yercs NpexAe BCEro 3a CYET OpraHu3allH JKCIEPHMEHTAIBHOW JAeATeNbHOCTH
oOyyaromuxcsi. st 6a30BOro ypoBHsI Kypca (PM3MKH — 3TO HCIOJB30BAHUE CHUCTEMBI (PPOHTANBHBIX KPaTKOBPEMEHHBIX IKCIIEPHUMEHTOB M J1a0OPaTOPHBIX
pabot, KoTopbIE B MporpaMMe 1o Gpusnke 00beTUHEHBI B OOIIUI CIMCOK YYEeHHYECKUX MPAaKTHIECKUX paboT. Brigenenne B ykasaHHOM MepeuHe J1abopaTOpPHBIX
paboT, MPOBOIUMBIX IUIsI KOHTPOJII M OLEHKH, OCYLIECTBIACTCS yYaCTHHKAMH OOpa30BaTENbHOTO IMpolecca MCXOAS M3 0COOCHHOCTEH MIaHUPOBaHUS H
ocHamleHuss kabuHera Qusuku. [Ipm 3ToM obecrieunBacTcsi OBIaACHHE OOYYAIOIIUMHCS YMEHHUSIMH HPOBOAMWTH KOCBEHHBIE HM3MEPEHHS, HCCIICIOBaHUS
3aBUCUMOCTEN (PU3NUECKUX BETMUMH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEII0KEHHBIX THIIOTE3.

Bonbioe BHIMaHUe yAeTseTCsl PELICHUIO PACUETHRIX M KAYeCTBEHHBIX 3aiad. [Ipu 3ToM 1t pacu€THBIX 3a[au IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO
3aJJaHHON (PU3NYECKOI MOAEIBIO, TO3BOJISIIOIINE TPUMEHSITh H3YUCeHHbIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiesia Kypca, TaK U HHTETpUpPYs 3HAHUS
M3 pas3HbIX pasaciioB. I[J'ISI KauCCTBCHHBIX 3ala4 MNPHOPUTCTOM ABJIAIOTCA 3adaHUA Ha O6’bHCHeHI/I€ IMPOTCKaHUA q)HSI/IIICCKI/IX SIBICHUM U ImpouecCcoB B
OKpyKarolel ®u3HH, TpeOyrolie Bbioopa (GrU3nIecKoi MO I CUTYyallu MPaKTUKO-OpUEHTHPOBAHHOTO XapaKkTepa.

B cooterctBuu ¢ TpedoBarusmMu OI'OC COO k MaTepuanbHO-TEXHHYECKOMY OOeCTieueHII0 yaeOHOTo Tpoiiecca 0a30BbIid YPOBEHb Kypca (pH3MKU Ha
YPOBHE CpeqHEro oOmero oO0pa3oBaHMs JODKEH H3Y4aThCs B YCIOBHAX IPEIMETHOTO KaOMHETa (U3MKH WM B YCIOBHSX HHTETPUPOBAHHOTO KaOMHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IHKIA. B kaOmHeTe (U3MKK MOMMKHO OBITh HEOOXOoIuMOe TabopaTopHOE O00OpYTOBaHME JJIS BHIIOJTHEHHS YKa3aHHBIX B
nporpamme 1o (GU3MKe YIeHHYECKUX NPAaKTHIECKUX padoT U IEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOE 000pynoBaHue (GopMHpyeTCss B COOTBETCTBHHM C INPHHIMIOM MHUHHMAIBHOM IOCTAaTOYHOCTH M OOECIICUMBAET ITOCTAHOBKY
MEepeyrCICHHbIX B MporpaMMe MO (U3UKEe KIIOYEBBIX JIEMOHCTPAMH ISl MCCICNOBAHUS H3ydaeMBIX SIBICHHH M IPOIECCOB, SMIIMPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHUH.

JlaGopaTopHoe 000pyOBaHHE JUIS YICHHYECKUX MPAKTUUECKHX PaboT GOpMUpYeTcs B BHJE TEMAaTHYECKUX KOMIUIEKTOB M 00eCHeyrBaeTcsi B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydarommxcs. TeMaTH4ecKue KOMIUICKTHI JIabOpaTOpHOrO OOOpYIOBaHMS OJDKHBI OBITH IOCTPOCHBI Ha KOMILIEKCHOM
UCIIOJIb30BAaHHUH aHAJIOTOBBIX M IIU(POBBIX TPHOOPOB, @ TAKIKE KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CUCTEM B BHJE HU(POBBIX JTa0OpATOPH.

OCHOBHBIMH HETISIMU H3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUH SBISIOTCS:

e (QopMmupoBaHHe HHTEpeca U CTpPEeMJICHUS OOYyYarolMXCsi K HAyYHOMY H3YYCHHUIO IMPHPOABI, PAa3BUTHE HMX WHTEIUIEKTYAIBHBIX M TBOPUYECKHX

CIIOCOOHOCTEM;

e  pa3BUTHE NPECTABICHUH 0 HAYYHOM METOJIE TIO3HAHMS M (POPMUPOBAHUE HCCIIETOBATEIHCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (hopMHpOBaHME HAYYHOTO MHUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHsS OCHOB CTPOCHUS MaTepuu U (yHIaMEHTABHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHHE YMEHHI OOBSCHSTH SBJICHHUS C UCIIOJIB30BAHUEM (PU3NUECKUX 3HAHHMI U HAYYHBIX JOKA3aTEIbCTB;

e (hopMHUpOBaHHUE MPEACTABICHUN O POIH (QU3KMKU JIJIS pa3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOT U,

JocTmxeHne 3THX Iieneld oOecrieuuBacTCs pelieHHeM CIIeNYIONMX 3ajad B MpOoIecce W3y4YeHHs Kypca (UMK Ha YPOBHE CPEIHETo OOIIEero
o0pa3oBaHHUS:



npuoOpeTeHre CHCTEMbI 3HaHWi 00 OoOHmMX (PH3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIOYAs MEXaHUKY, MOJCKYISPHYIO (QHU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DM3HUKY U 3JIEMEHTHI acTPO(U3HK;

(hopMUpOBaHUE YMEHHUI NMPUMEHATH TCOPETHUYCCKUE 3HAHMS JUIS OOBACHEHUS (DU3MUCCKHUX SIBJICHUH B MPUPOAC U JUIS NPUHATUS MPAKTUICCKUX
pellIeHU B TOBCETHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IMYHbIX 337ay C SIBHO 3aJlaHHON (QHU3MUYeCcKON MOAENbI0, 3aa4, MOoAPa3yMEeBaIOIIUX CaMOCTOsTEIHLHOE CO3AaHue
(hm3nyecKoil MOJIENH, aJICKBATHOM YCIIOBUSM 3a/1a4U;

MMOHNMaHWe (HU3UYECKUX OCHOB WM NMPHUHIIUIIOB ACHCTBHUA TEXHHUYECKUX YCTPOICTB M TEXHOJOTHYECKHX MPOIECCOB, MX BIUSHUS HAa OKPYXKAIOIIYIO
cpeny;

OBIIAZICHHE METOJAMH CaMOCTOSTENFHOTO TUTAHWPOBAHUS W MPOBEICHUS (PH3MYECKHUX SKCIIEPHMEHTOB, aHAIN3a W WHTEPHpETay WH(GOpPMAIUH,
OTIpEeIeTICHHSI TOCTOBEPHOCTH TIOJTYISHHOTO Pe3yibTaTa;

CO37IaHUE YCIIOBHUH JJIsl Pa3BUTHUSI YMEHUM MIPOCKTHO-UCCIIEAOBATEILCKOM, TBOPUECKOMN ACSITETHHOCTH.

Ha uzyuenue ¢uznku (6a30BBIH YPOBEHB) Ha YPOBHE cpenHero odriero oopazoBanust oTBoautcs 136 gacos: B 10 ximacce — 68 gacoB (2 yaca B HEZIENIO),
B 11 kimacce — 68 gacoB (2 gaca B HeIeIIO).



COJEPKAHUE OBYUYEHUSA
10 KJIACC

Pa3gen 1. ®@u3znka 1 MeTOABI HAYYHOI0 O3HAHUS

@usnka — Hayka o mpupoje. HaydHple METOIBI MO3HAHUS OKPYXKAIOIIEro MHUpa. Poib 3KCIIEpUMEHTa M TEOPHH B NPOIECCE MO3HAHUS MPUPOMABL. DKCIICPUMEHT B
¢duznke.

MopenupoBanue GpU3HYECKUX sIBICHUI 1 npoueccoB. Hayunsle runoressl. @usndeckue 3aKOHbI U TeOpUH. [ paHUIbl NPUMEHUMOCTH (GU3MYECKUX 3aKOHOB. [IpHHIMI
COOTBETCTBHAL.

Poums 11 MecTo Gu3MKH B HOpMUPOBAHUN COBPEMEHHON HaYYHOW KapTUHBI MHPA, B IPAKTUIECKOH NEeSITeIPHOCTH JIOIEH.

Jlemoncmpayuu

AmHasorosble U IU(PPOBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMIILIOTEPHBIC TATUHKH.

Paznea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBmkeHre. OTHOCUTEIHLHOCTh MEXaHUYECKOTO IBIKeHus. Cuctema oTcuéra. Tpaekropusi.

[lepememienne, cKOpOCTh (CpemHsIs CKOPOCTh, MTHOBEHHAS! CKOPOCTh) W YCKOPEHHE MATepHANBHONW TOYKH, WX MPOCSKIMH Ha OCH CHCTeMBI KoopawHat. CloKeHne
TIepEeMEIICHIH U CIIOKEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJUHEHHOE MBIKEHHUE. [ paduKi 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPCHHUS, IIYTH U MIEPEMEIICHUS MaTEPUATLHOM TOYKU
OT BPEMEHHU.

CBobonHOE maieHne. Y CKOpeHHe CBOOOIHOTO MAICHUS.

KpuBonunelinoe nBmwkeHue. J[BikeHne MaTeprualibHON TOYKH MO0 OKPY>KHOCTH C TIOCTOSTHHOW MO0 MOJYJTIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsI CKOPOCTh. [lepron
1 9acToTa obpamienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHUYECKHE YCTPOUCTBA U TIPAKTHUECKOE IPUMEHEHHUE: CIIUAOMETP, IBIKCHUE CHAPSIOB, IICTTHBIC U pEMEHHBIC TICpeIadm.

Jlemoncmpayuu

Mojenb cuCTeMBI OTCUETa, WIDTFOCTPAINs KHHEMATHYECKIX XapaKTEPUCTUK JIBHIKEHUSI.

[Ipeobpa3oBaHue TBIKEHUH C UCTIONB30BAaHUEM IPOCTHIX MEXaHU3MOB.

[Nagenue Texn B BO3AYXE U B Pa3peskeHHOM IIPOCTPAHCTBE.

HaGmronenne aBmkeHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

Wzmepenne yckopeHHsS CBOOOTHOTO A ICHHS.

HanpasneHne cKOpOCTH pH ABHXKCHHH TI0 OKPYKHOCTH.

Yyenuueckuil sxcnepumenm, nabopamopuvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO JBUKECHHS C TIENTBIO OMpeIe]ICHIS] MTHOBEHHON CKOPOCTH.

HccrenoBanre COOTHOUICHUS MEKAY ITyTSAMH, MPOHICHHBIMH TEJIOM 3a IOCICIOBATEIBHBIC PaBHBIC NMPOMEXKYTKH BPEMEHH IMPU PABHOYCKOPCHHOM JBW)KCHUHU C
Ha4YaJIbHOW CKOPOCTHIO, PABHOW HYJIIO.

W3yuyeHnue qBUXKEHMS IIapUKa B BA3KOW XKHUIKOCTH.



Wzydenne nBmxeHUs Tena, OpOIIEHHOTO TOPU30HTAJIBHO.

Tema 2. /lunamuxa

[Ipuauun otHocutensHOCTH ["anuines. [lepBoiid 3akoH HetoToHa. IHEpLManpHbIe CUCTEMBI OTCUETA.

Macca tena. Cwna. [IpuHmmn cynepriosunnu cuil. Bropoii 3akoH HetoToHa 1715 MaTepuanbHoi TOUKH. Tperwii 3akoH HeloToHA 17151 MaTepHaTbHBIX TOYCK.

3akoH BceMupHOTO TsAroTeHus1. Cuna Tsokectd. [lepBast KocMuuecKkas CKOPOCTb.

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

Tpenue. Bunpl Tpenust (moxosi, ckoibxeHus:, kaueHus). Cuna tpennsi. Cyxoe tpenue. Cuiia TpeHHs CKOJIbKEHHS M cuia TpeHus nokos. Koad ¢puument tpenus. Cuna
CONPOTHBIICHUS TP JBUKEHUM TENA B )KUAKOCTH WM rase.

[MocTynarensHoe U BpamaTesibHOE JBHYKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT culIbl OTHOCUTENBHO OCH BpalieHus. [Ineuo cunbl. YcinoBus paBHOBeCHs TBEPIOTO Tema.

TexHuuyeCcKre yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHHE: TOALLUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Lemoncmpayuu

SBneHue nHepUUU.

CpaBHEeHHE Macc B3aUMOJCHCTBYIOIUX TE.

Bropoii 3akon HeroToHa.

N3mepeHnue cuil.

CroxeHue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMAaIIHH.

Heecomocts. Bec Tena npu yckOpeHHOM MOABEME U MAICHUU.

CpaBHeHHE CUII TPEHUS NTOKOS, KAUEHHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEpAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3ydenne aBmkeHUs Opycka 1Mo HaKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIINX B IIPY)KUHE U PE3MHOBOM 00pasiie, OT UX AeOopMaIiH.

HUccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TeJa, UMEIOIIETO OCh BpaLLEHUsI.

Tema 3. 3akonsl coxpanenusn ¢ mexanuke

Hmnynsc MaTtepuaiabHOI TOUKHM (Tena), CHCTEMBI MaTepUalbHBIX TO4YeK. VIMIyJIbC CHIIBI M M3MEHEHHE MMITyJIbCa Tela. 3aKOH COXPAaHEHHUS UMITylbca. PeakTuBHOE
JIBHYKEHHE.

Pabora cuibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprus MaTepHaabHON ToOUkH. TeopeMa 00 N3MEHEHUH KHHETHYECKOIl SHepTrHu.

[orennmansras sHeprus. [loTeHIIMATBHAS SHEPTHA YIPYTO AehOPMUPOBAHHON NMPYKUHBL. [l0TeHIIMATBHAS SHEPTHS TeJla BOIM3HM MOBEPXHOCTH 3€MITH.

[ToreHnuansHple ¥ HEMOTEHIMANbHBIE CHIIBL. CBsi3b pabOTHl HEMOTEHLMAJIBHBIX CHJI C M3MEHEHHEM MEXaHW4YEeCKOW PHEPrMH CHCTEMBI Tel. 3aKOH COXpaHEHHS
MEXaHU4YECKOU SHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuueckue ycTpoHcTBa U MPAKTUUECKOE MPUMEHEHNE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITyJIbCA.



PeakTnBHOE NBUKEHHE.

[epexox moTeHIATBHOM SHEPTHH B KHHETHIECKYIO 1 0OpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomoi

N3yyenne abCOTIOTHO HEYNIPYTOTO yaapa ¢ IMOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHHKOB.

HccnenoBanue cBa3n pabOThI CHIIBI ¢ MI3MEHEHNEM MEXaHWIECKOH HEPTUH Tella Ha IPUMEPE PACTSHKCHHS PE3HHOBOTO XKIyTa.

Pa3gen 3. MoJiexysipHas Gu3uKa 4 TEpMOANHAMHUKA

Tema 1. Octogvl MONEKYAAPHO-KUHEMULECKOT MeopUlU

OCHOBHBIE TOJIOXKCHUS MOJICKYISIPHO-KHHETHUECKOW TEOPUH M WX OINBITHOe OOOCHOBaHHWE. bpoyHOoBckoe mpmwkenme. duddysus. Xapakrep IBIDKEHHS U
B3aUMO/ICHCTBUS YacTUI] BemiecTBa. MoOJen CTPOCHUS Ta30B, KUIKOCTEH W TBEPABIX Tel M OOBSCHEHHE CBOWCTB BELIECTBA HA OCHOBE ITHUX Mojesei. Macca u pa3zmepsl
Monekys. Konngectso Bemecta. [locrosiHHas ABoranapo.

TennoBoe paBHOBecHe. Temmneparypa u e€ usmepenue. [llkana remneparyp Lenascust.

Monens naeanpHOTO Taza. OCHOBHOE YpaBHEHHE MOJICKYIIPHO-KHHETHIECKOH TEOpUH UACANBHOTO ra3a. AOCOMIOTHAS TeMIepaTypa Kak Mepa CpeJHeld KHHETHISCKOH
SHEPTUH TEIJIOBOrO JBMXeHMs yacTull raza. [llkama temmnepatyp KenpBuna. I'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporeccs B
HeaJbHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BelecTBa. [ paduaeckoe mpeacTaBIeHHEe H30MPOIIECCOB: H30TepMa, H30X0pa, n3obapa.

TexHUYECKHE YCTPOUCTBA U IPAKTUIECKOE IPUMEHEHHE: TEPMOMETp, OapomeTp.

Jlemoncmpayuu

OmBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BelecTBa, (hoTorpaduu MOJIEKYJI OPraHMYECKUX COEITUHEHHH.

OmnpITe! 10 UG QY3UH KUIKOCTEH U Ta30B.

Moaens OpOYHOBCKOTO JIBHKEHHUSI.

Mogaens onbita HTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOACHCTBUS.

Moaens, HUTIOCTpUpYIOLIas IPUPOLY JaBICHUS ra3a Ha CTEHKH cocyJa.

OMnBITHI, HIUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS HJI€AIBHOTO T'a3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

OmnpeneneHne Macchkl BO3AyXa B KIACCHON KOMHATE Ha OCHOBE M3MepeHHi 00hEMa KOMHATHI, IABJICHHUS M TEMIIEPAaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXy IIApaMETPAMU COCTOSHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoebt mepmoouHamuKu

TepMonuHaMuveckas cucteMa. BHYTpeHHSISI SHEPTHS TEPMOJANHAMIYECKONH CUCTEMBI H CITOCOOBI e€ m3MeHeHns. KomndecTBO TermoTs U paboTa. BHyTpeHHSsST SHEpTHs
OJIHOATOMHOTO HJEaJbHOTO Ta3a. BuIsl Teruionmepenadu: TEIJIONPOBOTHOCTh, KOHBEKLHMS, H3JIyueHHE. YAelbHas TEIUIOEMKOCTh BemlecTBa. KOJIMYECTBO TEIIOTHI NPH
Teronepenaye.

[MTonsiTre 06 agnabaTHoM nporecce. [lepBrlil 3aKoH TepMoaMHAMUKHU. [IpuMeHeHne epBoro 3akoHa TEPMOJMHAMUKY K M3ompoleccaM. [ padudeckas nHTeprperanus
paboTsI rasa.

BTtopoii 3akoH TepMoanHaMuky. HeoOpaTHMOCTh TIPOIIECCOB B TIPHPOJIC.

Tennosele MamuHbl. [TpUHIUIB ASWCTBUS TEIUIOBBIX MammuH. [IpeoOpa3oBaHMs SHEPTHHM B TEIUIOBHIX MamuHax. KoadduimenT mome3Horo AeHCTBHUS TEMIOBOI
MmamuHbL [{uka KapHo 1 ero koaddunment nosiezHoro neicTBrus. DK0IOTHUECKHE IPOOIEMBI TEIIOIHEPT ETHKH.

TexHugeckne yCTpoWCTBa U MPAaKTHUECKOE IPUMEHEHNE: IBUTaTeIb BHYTPEHHETO CTOPaHNs, OBITOBOH XOJOMIBHAK, KOHTUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTPEHHEH SHEPTHHN Tea P COBEPLICHUH PaOOTHI: BBIIET MPOOKH M3 OYTHIIKH MO AEHCTBHEM C)KAaTOTO BO3/AyXa, HarpeBaHue 3¢ upa B TaTyHHOU TpyOKe
yTEM TpeHuUs (BUICOJIEMOHCTpALIHS).

V3meHeHne BHYTpEHHEH 3HEPTHH (TEMIIEpaTyphl) TeNa PH TEIUIONEpeaade.

OmnpIT 10 aarabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYITHEIM OTHUBOM).

Mopenu napoBoi TypOWHBI, ABUTaTelsl BHYTPEHHEr0 CrOPaHHs, PEaKTUBHOTO JBUIATEs.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomovi

W3mepenue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpezamuvie cocmoanusn geuecmea. Paszosvie nepexoovi

[TapoobpazoBanue u KoHneHcauus. Vcmapenune W kuneHue. AOCONIOTHAas M OTHOCHTENbHAs BIIQXHOCTh BO3/Ayxa. HacwllieHHbIH map. YenbHas TemioTa
mapoo0Opa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPHI KHIICHNS OT JABICHUS.

Tépmoe Tteno. Kpucrammmueckue W amopdHble Tena. AHH30TPONHS CBOWUCTB KpHcTamwioB. JKuakue Kpuctamwisl. CoBpeMeHHbIe Marepuaibl. [lnaBneHme wu
KpHUCTaJUTU3aIys. Y IebHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHUE TeTIOBOTO OaaHca.

TexHUUECKHE YCTPOMCTBA U MPAKTUUECKOE NMPUMEHCHHE: TUTPOMETP M ICHXPOMETp, KaJOPUMETP, TEXHOJIOTHH MOJYUYCHHS COBPEMEHHBIX MAaTEepPHAalOB, B TOM YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBHIIIECHHBIX MTAPOB.

Kurmienre npy NOHMKEHHOM JTaBICHUH.

CriocoObl U3MEPEHUS BIIAXKHOCTH.

HabnroneHne HarpeBaHUA U IIABJICHUS KPUCTAJUIMIECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTAIUIOB.

Yyenuueckuil sxcnepumenm, rabopamopuvie pabomoi

H3mepenne OTHOCUTETHHON BIAYKHOCTH BO3/IyXa.

Pasnen 4. DuekTpoanHaMuka
Tema 1. Dnexkmpocmamuxa

OnexTpusanus Tel. DIeKTpUdeckui 3apaa. [IBa BUaa MeKTpHUECKUX 3apaa0B. [IpOBOAHNUKH, TUAIEKTPUKH U TOJYIIPOBOAHUKH. 3aKOH COXpPaHEHHUS 3JIEKTPHUUECKOrO
3apsia.

Bsaumoneiictue 3apsanoB. 3akoH Kymnona. ToueuHsli a5eKkTpuuecKuii 3apsa. DiaexTpudeckoe nosie. Hanpsx€HHOCT aniekTpudeckoro mofs. IIpuHIun cynepno3uiun
3JIEKTPUYECKUX NOJIeH. JINHUN HANPSKEHHOCTHU 3JIEKTPUUECKOrO MOJIS.

PabGora cun QJICKTPOCTATUYCCKOI'O II0JIA. HOTCHHI/I&J’I. Pasnocth IIOTCHIIMAJIOB. HpOBOZ{HI/IKI/I U AUDJICKTPUKU B DIJCKTPOCTATUYCCKOM IIOJIC. I[I/IBJ'ICKTpI/I"ICCKaSI
MPOHUIIAEMOCTD.

AektpoémiocTs. KoHmercarop. DieKTpoEMKOCTE MIOCKOTO KOHEHCATOpa. JHEPTHsl 3apsHKEHHOTO KOHIEHCATOpa.

TexHU4ecKHe yCTPOWCTBA M MPAKTUYECKOE MPHUMEHEHHUE: JIEKTPOCKOI, IEKTPOMETP, 3JIEKTPOCTaTUYECKasl 3alllTa, 3a3€MJICHHUE 3JIEKTPONPHOOpPOB, KOHAEHCATOD,
KOIMPOBAJIbHBIN anmnapaT, CTpyWHBIH OPUHTEP.

Jlemoncmpayuu



YCeTpoilcTBO ¥ MPUHLIMIT IEUCTBUS 3JIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAaHHbBIX TEIL.

DIEeKTPUUECKOe MOJIe 3aPsKEHHBIX Tell.

[IpOBOIHUKH B 3IEKTPOCTATUIECKOM IIOJIE.

DnexTpocTaTHdecKast 3alIuTa.

JIMdIEeKTPUKY B 3JIEKTPOCTATUYECKOM OJIE.

3aBUCUMOCTD AJIEKTPOEMKOCTHU TUIOCKOTO KOHIEHCATOPa OT TUIOIIAH MIIACTHUH, PACCTOSHUS MEXKY HUMU U AURJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKeHHOTO KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

H3mepeHue 31eKTpOEMKOCTH KOHAECHCATOPa.

Tema 2. Ilocmoannwiit nekmpuyeckuii mox. Toku ¢ paznuunix cpeoax

DNEKTpUYECKUN TOK. Y CIOBHS CYILIECTBOBAHUS 3IEKTpUUecKoro Toka. Mcrounuku toka. Cuna toka. [1oCTOSHHBIHN TOK.

Hanpsoxenue. 3akon OMa a5 y4acTka Iemnu.

DJIEeKTpUUECKOe COMPOTHBIICHHE. Y IEIFHOE COMPOTHBIICHHE BemiecTBa. [TociemoBarensHoe, TapaiuieTbHOE, CMEIIAHHOE COSTMHEHNE TIPOBOTHUKOB.

Pabora snexrprueckoro Toka. 3akoH Jkoyms—JIeHma. MOIMIHOCTE 3JIEKTPUIECKOTO TOKA.

ONEeKTPOABIDKYILAS CUJIa U BHYTPEHHEE COIIPOTHBIICHHE UCTOYHMKA TOKa. 3akoH OMa Ui NOIHOH (3aMKHYTOH) anekTpuueckoi nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COMPOTUBIICHUS METAJLIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTD.

DneKTpUYecKUid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[omynpoBonuuku. CoOCTBEHHAS U MPUMECHAs IIPOBOAUMOCTD MOIYIPOBOIHUKOB. CBOMcTBa P—N-miepexoa. [1oaynpoBoIHUKOBEIE TPHOOPHI.

DNEeKTpUUECKUi TOK B pACTBOPAX U paciiaBax dJIEKTPOIUTOB. DNEKTPOIUTHUECKAS TUCCOIMAIINS. DIEKTPOIIH3.

DneKTpUYeCKUi TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnusd. [1na3ma.

TexHudeckue YCTpoiicTBA ¥ TPAKTHYECKOE NPUMEHECHHE: aMIlepMeTp, BOJIBTMETP, pEOCTaT, HCTOYHHUKH TOKAa, OSJICKTPOHArpeBaTelbHBIC MPHOOPHI,
3JIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP COTIPOTHUBIIEHUS, BAKYYMHBIN JTHOJI, TEPMUCTOPHI U (HOTOPEZUCTOPHI, TOTYIIPOBOHUKOBBIN U0/, TallbBaHUKA.

Jlemoncmpayuu

W3MepeHne critbl TOKa W HATIPSHKCHUS.

3aBUCUMOCTh COTIPOTHUBIIEHUS IIMIIMHAPUIECKUX MMPOBOJHUKOB OT JJIMHBI, TUIONIAI TIOTIEPEYHOTO CEUEHUSI U MaTepHraia.

CMemmaHHOe COeTMHEHUE POBOTHUKOB.

[psiMmoe m3MepeHune IEKTPOIBIKYIIEH critbl. KopoTkoe 3aMBIKaHUE ralbBAHUYECKOTO JIEMEHTA M OIICHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBHCHMOCTB CONPOTUBIICHUS METAIIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTE JIEKTPOJIUTOB.

HckpoBoii pa3psia ¥ MPOBOAMMOCTE BO3/IyXa.

OOHOCTOPOHHSISI MPOBOJUMOCTD AHOA.

Yyenuueckuil sxcnepumenm, aabopamophuvle pabomoi

N3ydeHne cMEIaHHOTO COSTMHEHUS PE3UCTOPOB.

H3mepenue 3eKTpoABUKYILIEH CUITbI HICTOYHUKA TOKA U €0 BHYTPEHHET O COIIPOTUBIICHHUS.

HaGumronenne anektponusa.

MexnpeaMeTHbIe CBA3U



Wzyuaenne xypca ¢u3uku 6azoBoro ypoBHS B 10 Kijacce OCYIIECTBIACTCS C YIETOM COMEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EH C KypcaMH MaTEeMaTHWKH, OMOJIOTHH,
XMMHH, Teorpapyu U TEXHOIOTHH.

Medsicnpeomemuvlie nousimusi, CBSI3aHHbIE C U3yYCHHUEM METOJIOB HAyYHOTO IO3HAHMS: SIBIICHWE, Hay4HBIH (akT, rumoresa, (u3MUecKas BEeJIHMYHHA, 3aKOH, TEOPHS,
HaOJIoIeHUE, SKCIICPUMEHT, MOJICITHPOBAHIE, MOJIENb, N3MEPCHHUE.

Mamemamuxa: pemieHne CHCTEMBl ypaBHEHUH, TMHeHAs (yHKIHA, Tapaboa, rurmepOoia, uX TpauK U CBOICTBA, TPUTOHOMETPHUUECKHE (DYHKINU: CHHYC, KOCHHYC,
TaHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX NMPOEKIUU HAa OCH KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonocusn: mexaHumdyeckoe IBIDKEHHE B JKMBOW mpupoje, auddysus, 0CMOC, TEIUIOOOMEH >KUBBIX OPTraHM3MOB (BWJBI TEIUIONEpEIayd, TEIJIOBOE PAaBHOBECHE),
ANEKTPUUYECKIE SBJICHUS B )KUBOW TIPUPOJIE.

Xumus: TACKPETHOE CTPOECHUE BEIIECTBA, CTPOGHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBAa, MOJSIpHAs Macca, TeMJIOBble CBOMCTBA TBEPMABIX TeJI, XKHUJIKOCTEH U ra3os,
INEeKTPUUYECKHE CBOWCTBA METAIIOB, 3JEKTPOIUTUYECKAs JUCCOLMALINS, TaJbBaHUKA.

Teoepaghus: B1axXHOCTH BO3/IyXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texuonoeusn: mpeoOpa3oBaHNe IBIDKCHUI C MCIOJIH30BAHUEM MEXAaHHM3MOB, YUET TPEHUS B TEXHWKE, MOAIIUITHUKH, UCTIONB30BaHUE 3aKOHA COXPAaHCHHS MMITYJIbCa B
TeXHHUKe (pakeTa, BONOMET W Jpyrue), IBUraTellb BHYTPEHHETO CrOpaHusi, apoBas TypOuHa, ObITOBOM XOJIOJMIbHUK, KOHIUIIMOHED, TEXHOJOTHH MOIYYSHHs] COBPEMEHHBIX
MaTepHalioB, B TOM YHCJIC HAHOMATePHAJIOB, W HAHOTCXHOJIOTHH, JJIEKTPOCTATHYCCKAs 3alliTa, 3a3eMIICHHE SICKTPONPHOOPOB, KCEPOKC, CTPYWHBIA MPUHTED,
AJIEKTPOHArpeBaTebHBIC IPUOOPEI, AIEKTPOOCBETUTEIBHEIE IPHOOPHI, TaIbBAHHIKA.

11 KJIACC

Paspea 4. DiekTpoannaMmmuka

Tema 3. Maznummnoe none. InNeKmMpomMazHumMHAaA UHOYKYUA

ITocrosiHHble MarHuTHL. B3anmonelcTBUE NMOCTOSAHHBIX MarHuToB. MarnuTHoe noje. BexkTtop marHuTHOW MHAyKumMu. [IpyHIMIO Cyneprno3uivy MarHUTHBIX IOJIEH.
Jluanyn MarauTHOW MHAYKIMK. KapTrHa TUHMI MAarHUTHOW WHAYKIIUU TIOJISl TOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje NpOBOJHMKA ¢ TOKOM. KapThHa JUMHUI MHIYKUWM MArHUTHOTO NOJS UIMHHOTO NPSMOIO MPOBOAHHMKA M 3aMKHYTOIO KOJIBLEBOIO MHPOBOJIHHUKA,
KaTymlku ¢ TokoM. OnbIT Dpcreaa. BzaumoaeicTBue NpoBOJHUKOB C TOKOM.

Cuna Ammepa, €€ MOayJb U HalpaBleHHUE.

Cua Jlopenna, e€ MOTyTb M HampaBiieHUE. J[BIKeHHE 3apsHKCHHOM YacTUITRI B OJHOPOIHOM MarHUTHOM moJie. PaboTa cubt JlopeHna.

SIBneHue 31eKTpOMarHuTHOM HHAYKIMU. [I0TOK BEKTOpa MArHUTHOM MHAYKLUMHU. DNEKTPOABIKYIIAsI CHJIa MHIYKIMH. 3aKOH 3JIEKTpOMarHuTHOM nuaykiuu Gapajes.

BuxpeBoe anekTpudeckoe moJie. IeKTPOABIKYINAS CUjla UHIYKIIMH B IPOBOTHUKE, IBIKYIIEMCS TOCTYNATENLHO B OHOPOJHOM MarHUTHOM TIOJIE.

IIpaBuno JleHua.

WHayKTUBHOCTE. SIBIEHHE CaMOMHAYKLUUU. DIEKTPOABIDKYIIAs CHjla CAMOMHAYKLIHH.

DHeprus MarHUTHOTO TOJISI KATYIITKU C TOKOM.

DNEeKTPOMAarHuTHOE TOJIe.

TexHuueckue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHE: MOCTOSHHbIE MAarHWUThI, A3JEKTPOMArHUTHI, AJIEKTPOJBUraTellb, YCKOPUTENIU 3SJIEMEHTAPHBIX YaCTHIL,
WHIYKIHMOHHAS TeYb.

Jlemoncmpayuu

OmnsiT Opcrena.



OTKIIOHEHUE IICKTPOHHOTO ITyYKa MAarHUTHBIM OJIEM.

JInHMK MHIYKIMKA MarHUTHOTO MOJIS.

B3aumMoneiicTBue AByX IPOBOJHUKOB C TOKOM.

Cura Ammepa.

[HeiictBue cumbl JIopeHLIa Ha MOHBI 3JIEKTPONIHTA.

SIBneHue 3NeKTPOMarHUTHON MHAYKIUH.

IIpaBuno Jlenua.

3aBUCHMOCTBD IEKTPOJBIDKYIIEH CHIIBI HHAYKIUH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TIOTOKA.
SIBneHue caMOMHAYKIUH.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomovi

W3ydeHne MarHuTHOTO TOJISL KaTYyIIKU C TOKOM.

HccnenoBanne nelCTBUS MOCTOSIHHOTO MAarHATA HA PAMKY C TOKOM.
HccnenoBanue sIBICHUS 2JIEKTPOMarHUTHOW HHIYKIIMH.

Paznea 5. Kosie0aHus ¥ BOJIHBI

Tema 1. Mexanuuecxkue u INeKMpPOMAZHUMHbBIE KO1EDAHUS

KonebatenbHast cucrema. CBOOOAHBIE MexaHMuyeckue koseOanus. ['apmonuueckue kosieOanus. Ilepwon, wacrora, ammiautyna u ¢asza konebGauuii. IIpyKMHHBIH
MasITHUK. MaTeMaTH4ecKuil MasTHUK. Y paBHEHHE TapMOHUYECKHUX KoyieOanui. [IpeBpalieHue sHepruu pyu rapMOHHYECKHUX KOJIeOaHUsX.

KomneGarenbHbrii  koHTYp. CBOOOIHBIE JJIEKTPOMArHWUTHBIC KOJICOAHHUS B HIOCATFHOM KOJEOATeThbHOM KOHTYype. AHANOTHS MEXIYy MEXaHHYeCKHMH U
AJIEKTPOMarHUTHHIMH KoJjiebanusimu. Gopmyina ToMcoHa. 3aKOH COXpaHEHHUs SHEPTUH B UJIealIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBneHue o 3aTyxaonux KojaebaHusIX. BeIHyKIeHHbIe MeXaHHYecKue KonebaHus. PezoHanc. BeIHy X /IeHHBIE 31eKTPOMarHuTHbIE KoleOaHus.

[epemennsIit Tok. CHHYCOMIANBHBIA IEPEMEHHBIA TOK. MOIIHOCTE IIEPEMEHHOTO TOKA. AMIDTHTYIHOE U ISHCTBYIOIIee 3HAUYCHHE CHITBI TOKA M HATIP SHKCHUSL.

Tparcpopmarop. IIpomsBoacTBo, mepenada W MOTPEOICHHE SJICKTPUUSCKOW HSHEPTHU. ODKOJNOTHUYSCKHE PHUCKH TPH TMPOWU3BOJACTBE 3JEKTpodHepruu. Kymnprypa
HCTIONB30BaHUS 3JIEKTPOIHEPTUN B IIOBCETHEBHOMN JKU3HU.

TexHUUECKHE YCTPOUCTBA U TIPAKTHUECKOE MIPUMEHEHHUE: TCKTPUIECKUH 3BOHOK, TeHEPaToOp MEPEMEHHOTO TOKA, JIMHUH JJIEKTPOIepe1ad.

Lemoncmpayuu

HccnenoBanue napaMeTpoB KoeOaTebHOM cHCTeMBbI (IPYKUHHBIH WIIM MaTEeMaTHYECKUI MasSTHHK).

HaGmronenune 3aTyxatonux kojaeOaHui.

HccrenoBanre CBOWCTB BRIHYKICHHBIX KOJICOaHUH.

Ha6monenue pe3oHanca.

CB0OO/IHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsL.

OcumutorpaMmbl (3aBUCUMOCTH CHITBI TOKA M HAIIPSDKEHUS] OT BPEMEHH) U1l SJIEKTPOMArHUTHBIX KOJICOaHMH.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHNU PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH U KOHAEHCATOPA.

Moens IMHUH JIEKTPOIIepeIath.

Yyenuueckuil sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanne 3aBUCMMOCTH ITEPHO/A MAJIBIX KOJIEOaHUH Ipy3a Ha HUTH OT JUIMHBI HUTH M MaccChl Irpy3a.

HccrnenoBanue nepeMeHHOTO TOKA B IIETH U3 TIOCIE0BATENIEHO COSMHEHHBIX KOHIEHCATOPA, KATYIIIKA B PE3NCTOPa.



Tema 2. MexanuuecKkue u 31eKmpomMazHumHble 60J1Hbl

MexaHn4YecKie BOJHEI, YCIOBHS pacupoctpaHeHus. [lepuoa. CKOpocTh pacmipocTpaHeHHS W JUIMHA BOJHEL. [lomepeuyHsle M MpoaoibHBIE BOIHEL. MHTepdepeHmus u
TUPPaKIU MEXaHHYCCKIX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

OJEeKTPOMAarHuTHBIE BOJHBEL. YCIOBHS H3IYyYEHUS 3JICKTPOMArHUTHBIX BONH. B3amMHuas opmenTanmus BexkTopoB E, B, V B snexrpomaramTHO# BONHE. CBOMWCTBa
9JIEKTPOMArHUTHBIX BOJH: OTPa)KCHHUE, IPEIOMIICHIE, TIospu3alys, audpaxius, uarepdepernus. CKoOpoCTh 3JIEKTPOMArHUTHBIX BOJTH.

[IIkana 3MeKTpOMArHUTHBIX BOJH. [IpuMeHEHHE 3NICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHINIIEI paAnOCBS3H U TEICBHACHH. Pagnomokamnys.

DEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY’KaroIIel Cpeabl.

TexHUYECKHE YCTPOWCTBA U MPAKTHYCCKOE IPUMEHEHHUE: MY3bIKAJIbHBIC HHCTPYMCHTHI, YIBTPA3BYKOBAsl TUATHOCTHKA B TEXHHUKE U MEIUIIMHE, PaJap, PaTUONPUEMHIK,
TEeJNeBHU30D, aHTeHHa, TenedoH, CBY-meys.

Lemoncmpayuu

OO0pa3oBaHuE U PACIIPOCTPAHECHHUE MOTIEPCUHBIX U MPOIOIBHBIX BOJIH.

Komnebmomeecs Teo Kak HICTOYHHK 3BYKA.

HabmroneHune oTpakeHUs U MPEIOMIICHUS MEXaHUIECKUX BOJIH.

Habnronenue uatepdepeHiuy u Audpakiind MEXaHHYCSCKHX BOJIH.

3BYKOBOM pe30HaHC.

HabmromgeHune cBs3u TPOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYIOH W 9acTOTOH KOJeOaHMIA.

HccrenoBanne CBOWCTB 3JCKTPOMATHUTHBIX BOJIH: OTPpaXCHHE, IPEIIOMIICHHUE, MTONIAPHU3aLns, TUPPaKINs, HHTepEPEHIIHS.

Tema 3. Onmuka

I'eomerpraeckas ontuka. [IpsmonmHEHOE pacipocTpaHeHHE CBETa B OMHOPOAHOH cpene. JIyd cBera. TodedHBIN HICTOYHHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUA CBETA. [locTpoeHNe H300pakeHUH B IUTOCKOM 3epKale.

IIpenomienne cBera. 3aKOHBI TNPEJIOMIIEHUS CBeTa. AOCONIOTHBIA MOKa3aTenb mpenomieHusa. IlomHoe BHyTpeHHee oOTpaxeHue. lIpenenbHBI yron MOJIHOTO
BHYTPEHHET'0 OTPaXKCHHUSL.

Hucnepcus ceera. CoxKHBIH cocTaB Oenoro cera. L[Ber.

Cobupatonine u pacceuBaronue JUH3bl. ToHKas uH3a. DOKYCHOE pacCTOSHME M ONTHYECKas Chila TOHKOH ynuH3bl. [locTpoeHune n300pa)keHUil B cOOMpAIOLUIMX U
pacceuBaroux JuH3ax. Popmysia TOHKOH JIMH3bI. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[penensr npUMEHIMOCTH T€OMETPHUYCCKON ONITHKH.

BonroBast ontuka. UnaTepdepennus ceera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAONIOICHUSI MAKCHMYyMOB U MHHAMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
CHH(baSHLIX KOT'CPCHTHBIX UCTOYHHUKOB.

Hudpaxmus cera. AudpakmuonHas pemérka. Y cIoBHe HAOMIOICHHAS TJIaBHBIX MAKCUMYMOB IIPH MaICHUA MOHOXPOMATHYECKOTO CBeTa Ha AU(PPaKIIHOHHYIO PEIIETKY.

[onspuzanus ceera.

Texauueckue yCTpOﬁCTBa U TNPaKTUYCCKOC TNPHUMCEHCHUE. OYKH, JIyIa, (pOToaHnapaT, HpOGKL{HOHHBIﬁ amnrmapar, MHKPOCKOII, TEJICCKOIl, BOJIOKOHHas OITHKA,
nudpakImoHHAs PEMIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacTIpoCTpaHeHNe, OTpaKeHHE U IpenomiieHune cBeTa. OnTndeckne IpudopsI.

[TomHOE BHYTpeHHEE OTpakeHHe. Moenb CBETOBO/A.



HccnenoBanne cBOWCTB N300paKeHHI B JTUH3aX.
Mopenn MUKpOCKOIa, TENECKOTA.

Habnronenue uaTepdepeHIn CBETA.

Habmronenune qudpaknnm cBera.

Habmronenune nmucrepcun cBeTa.

[TonydeHnue cekTpa ¢ MOMOUILIO PU3MBI.
[MonmyyeHne crekTpa ¢ TOMOIIBIO TUPPAKIIMOHHON PEIIETKH.
Habmronenue moysipu3annu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi
M3mepenue nokazaTesns MpeIOMIICHUS CTEKIIA.
HccrenoBanue CBOWCTB H300pakeHNUIT B JTMH3AX.
Habmronenne mucrepcuu cBeTa.

Paznen 6. OcHOBBI clIeNMAJILHOM TEOPUH OTHOCUTEILHOCTH
'paHunBl TPUMEHUMOCTH KITACCHUECKOW MEXaHWKH. [lOCTymaThl clenuambHOW TEOPHH OTHOCHTEIHHOCTH: WHBAPHMAHTHOCTH MOXYJS CKOPOCTH CBETa B BaKyyMe,
MPUHLMIT OTHOCUTENIBHOCTH DUHIITEIHA.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMe JICHUE BPEMEHH U COKpaIlleHUe JITTUHEI.
DHeprus U UMITYJILC PENIATHBUCTCKOM YacTHUIIBI.
CBs13b MacCHI ¢ PHEPTHCH U UMITYIIBCOM PEIISITHBUCTCKOM YaCTUIIBI. DHEPTHUS ITOKOS.

Pa3gen 7. KBanToBasi pusnka

Tema 1. Dnemenmol KGAHMOBOU ORMUKU

®otonsl. Gopmyna [1nanka cBa3n sHepruu HOTOHA C €T0 YACTOTOM. DHEPTHs U UMITYJIBC (POTOHA.

OtkpeiTre u uccnenoBanne ¢oroddderra. Omeiter A. I'. CromeroBa. 3akoHbBl (oTodddekTa. YpaBHeHHe DiHIITEHHA a1 poTodddexTa. «KpacHas rpaHHIa»
doroaddekra.

Hasnenue cera. Onbitel I1. H. JleGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHHUYeCKHE yCTPOWCTBA M MPAKTHYECKOE NpUMEHeHne: (HOToIIeMEHT, (OTOJaTYHK, COTHEUHAs OaTapes, CBETOIUO/.

Jlemoncmpayuu

®oT0o3(deKT Ha YCTAaHOBKE C IMHKOBOH IJIACTHHOH.

HccnenoBanue 3akoHOB BHEHIHETo (hoTodddekra.

CseToano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccestHuio o -yactun. [TmanerapHast mozens aroma. [loctynarsr bopa. M3nyuenune u moriomenne GOTOHOB HpH
IIepexo/ie aToMa C OJTHOTO YPOBHS SHEPruH Ha Apyroil. Bunel ciektpoB. CriekTp ypoBHEH 3HEpruy aToMa BoJ0po/a.



BounHoBrbie cBolicTBa yactuil. Bomusl ne bpoiins. KopmyckynspHo-BOJIHOBON qyain3m.

CrnoHTaHHOE U BBIHYKICHHOE N3ITydCHHE.

TexHuueckue ycTpolcTBa U MPaKTUUECKOE IPUMEHEHUE: CIIEKTPaIbHbII aHaNN3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBI KOMIIBIOTED.

Lemoncmpayuu

Mogpens omsita Pesepdopaa.

OmnpenerneHue IIMHBI BOJIHBI 1a3epa.

HaGmtonenue nuHeHYaThIX CIEKTPOB U3ITyYCHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomol

Habnronenue TUHEHYATOro CeKTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTHI, JIOKAa3bIBAIOIINE CIOXKHOCTH CTpoeHHs siapa. OTKpeiTHe paguoakTuBHOCTH. OmnbIThl Pesepdopma mo ompeneneHHio cocTaBa PagroOaKTHBHOTO
n3yuenns. CBoiicTBa anbda-, 0eTa-, raMma-u3JIydeHus. BinsHue painoakTHBHOCTH Ha KHMBbIE OPraHU3MBbI.

OTkpeITHE IPOTOHA U HeliTpoHa. HykimonHas monens sapa ['eiizenbepra—lBanenko. 3apsn sapa. MaccoBoe gncio siapa. M3oTonsl.

Anbda-pacna. DNeKTPOHHBIN U ITO3UTPOHHBIN OeTa-pacmaz. ['aMMa-u3nydeHue. 3aKoH paJioakTHBHOTO paciaia.

DHeprust CBs3U HYKIIOHOB B siype. SnepHbie cuibl. JledexT macchl sapa.

SInepHsble peakuuu. [lenenue u cCUHTE3 1ep.

SAnepHnsrit peaktop. TepmosaepHslii cunTe3. IIpoOIeMbl 1 IEPCHIEKTUBHI SIEPHOI SHEPTreTHKU. JKOJIOTHIECKUE ACTIEKTHI SIIEPHON SHEPTETHKH.

OneMeHTapHbIe YacTUIBI. OTKPHITHE TO3UTPOHA.

MeTonb!l HabMIOCHNS U PETUCTPAIIUK 3JIEMEHTapHBIX YaCTHII.

®dyHpaMeHTanbHbIE B3anMoAeHCTBUS. EMMHCTBO u3ndeckoi KapTHHBI MHpA.

TexHn4ecKkue ycTpOHCTBA M MPAaKTHYECKOE NPUMEHEHNE: IO3UMETD, KaMmepa BuibcoHa, siaepHbIii peakTop, aToMHas 6oM0a.

Jlemoncmpayuu

CYETYNK HOHM3UPYIOUTIX YACTHIL.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomal

HccnenoBanue TpekoB YacTHII (110 TOTOBBIM (hoTorpadusm).

Pa3gen 8. DjieMeHTHI AaCTPOHOMUM M ACTPOGU3NKHU

Otansl pa3BUTHs aCTPOHOMHUH. [IpuKinagHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMHUH.

Bun 3Bé3aa0r0 Heba. Co3Be3nus, sipkue 3BE3/bI, MIIAHETHI, HX BHIUMOE IBHKCHHUE.

ConneuHas cucrema.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHia u 3BE37. 3BE37BI, UX OCHOBHBIE XapaKTEpUCTHKU. JlMarpaMMma «CIEKTpalbHbIH KIacC — CBETUMOCTDY.
3BE3AbI IMaBHOM MOCIEJOBATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» Ui 3BE37 IJaBHOI IOCIENOBaTeNbHOCTH. BHyTpenHee crpoenue 3BE3a. CoBpeMEHHbIE
MIPEICTABICHUS O POUCXOXKACHUH 1 3Bomonnd COHIIA ¥ 3BE3A. DTalbl )KU3HH 3BE3.

Muneunsrii [TyTe — Hama ["anaktuka. [Tonoxxenue u nemxenne Conana B [anaktuke. Tumsl ranaktuk. PagnoranakTky u kBazapsl. UEpHbIE OBIPHI B AIpax rajakTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa06ma. Pasoeranue ranaktuk. Teopus bosbmioro B3psiBa. PenmkroBoe n3imyueHue.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.



Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yuenuuecxue nabniooenus

HaOmonenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHEM KOMITBIOTEPHBIX IPHJIOKEHHUH ISl ONpE/IeIeHHs MOJI0KEHHs HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31us1 CEBEPHOTO MOTYIIApus U IPKUE 3BE3/IBI.

Habmronenus B teneckon JlyHsr, mmaner, Miaegnoro Ilyru.

O0o0maroniee NOBTOpPeHne

Ponb ¢puznku 1 aCTpPOHOMUH B SKOHOMHUUYECKOH, TEXHOJIOTUYECKOM, COLMAaIbHON U ATHYECKON cepax IesiTeNbHOCTH YeI0oBeKa, POJib U MECTO (DU3UKU M aCTPOHOMHH B
COBPEMEHHOW HAyYHOH KapTHHE MHUpA, poib (pU3mdecKoi Teoprr B (POPMHUPOBAHUH TIPEICTABICHIH 0 (PU3UIECKON KapTHHE MUPA, MECTO (PU3NIECKOI KapTHHBI MHpPa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX MIPECTAaBICHUIN O IPUPOJE.

MesknpeaMeTHbIE CBS3H

N3zyyenne kypca ¢u3uku 6a30Boro ypoBHs B 11 Kimacce oCyImIecTBISIETCS ¢ yIETOM COAEpIKaTENbHBIX MEKIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH,
XMMUH, TeoTpaduul U TEXHOIOTHH.

Meosicnpeomemuvie nousmus, CBI3aHHbIE C U3Yy4YECHHEM METOAOB HAay4YHOTO NO3HAHUA: SBICHHE, HAy4HbIH (akT, Tumoresa, (usuueckas BeIUUYHMHA, 3aKOH, TEOPUS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIUPOBaHUE, MOJICIb, H3MEPCHHE.

Mamemamuka: pelieHAe CHCTEMBl YpaBHEHHH, TPUTOHOMETpUYECKUEe (QYHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXIECTBO,
BEKTOPbl U HMX MPOEKIMU HA OCH KOOPIUHAT, CIIOXXCHHE BEKTOPOB, IIPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKLUHA, TPH3HAKK TOAOOHS TPEYrOJbHUKOB, OIpENelieHUue ILUIOIaan
IUIOCKUX (GUTyp U 00BEMA Tel.

buonoeus: >nexTpudeckre SBICHUS B )KUBOU MPUPOIE, KoueOaTenbHbIe IBIKCHUS B KUBOH MPUPOE, ONITUICCKUE SBICHUS B KUBOU MPUPOE, NEHCTBUE paJnalliii Ha
JKUBBIC OPTAHU3MEL.

Xumus: CTpOeHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKASI CTPYKTYpa TBEPIBIX Tell, MEXaHU3Mbl 00pPa30BaHMs KPUCTAITUYECKON PEIETKH, CIIEKTPaIbHBINA aHaH3.

Teoepacghus: marHUTHBIC TIOTIOCA 3EMITH, 3aJIeKH MATHUTHBIX PYA, GOTOCHEMKA 3eMHOM MTOBEPXHOCTH, ITPEICKa3aHIe 3EMIICTPSCCHHN.

Texnonozcus: TAHNY 3JIEKTPOIIEPEaatd, TeHepaTop IepeMEHHOT0 TOKa, 3JIEKTPOIBUraTelb, MHAYKIIMOHHAS T1€4b, Paaap, paJHuONpUEMHHIK, TEJIEBU30p, aHTEHHA, Tele(OoH,
CBY-neus, IpOEKIIMOHHBIN amnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueOHoro npenmera «Pu3nka» Ha YpOBHE CpeiHEro odiero oopasoBanus (0a30BbIl yPOBEHB) NOJDKHO 00ECTIEUUTh JOCTH)KEHHE CIIENYIOMINX JTUYHOCTHBIX,
METanpeIMETHBIX U IIPEAMETHBIX 00Pa30BaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIN4HOCTHBIE pE3yNbTaThl OCBOCHMsI YydeOHoro mpenmera «®Pu3uka» IODKHBI OTpakaTh TOTOBHOCTh W CIIOCOOHOCTH OOYYAIOIMUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPECHHEH MO3WINEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OPHCHTAIlM, MO3WTHBHBIX BHYTPEHHUX YOCKICHHWH, COOTBETCTBYIOIIMX TPaIHIIHOHHBIM
LEHHOCTSIM POCCHHCKOTO OOILIECTBa, pPACIIMPEHHE J>KU3HEHHOTO OIbITa M OIBITa JAESATEIBHOCTH B IPOIECCE pEaln3alid OCHOBHBIX HAlpaBJCHUI BOCIUTATEIBHON
JIESITeIbHOCTH, B TOM YHCJIE B YaCTU:

1) rpa:kIaHCKOro0 BOCIMTAHMSA:

c(hOpMHUPOBAHHOCTE TPAYKAAHCKON MO3HUIIMN 00YJaIONIeTOCS KaK aKTHBHOTO M OTBETCTBCHHOTO WIEHA POCCHICKOTO OOIIECTBa;

MPUHATUC TPAAUITUOHHBIX O6IJ_[C‘IGJ'IOBC‘IGCKI/IX TYMaHUCTUYCCKUX U AEMOKPATHYCCKUX HCHHOCTCI‘/’I;

TOTOBHOCTBH BECTH COBMECTHYIO IESTEIFHOCT B MHTEPECaX TPaXKAaHCKOTO 00IIecTBa, y4aCTBOBATh B CAMOYIIPABICHIH B 00pa30BaTEeILHON OpraHu3aliy;

YMCHHE B3aUMOJCHCTBOBATE C COIIHATBHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUSIMH U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOUN U BOJIOHTEPCKOM AESATEIBHOCTY;

2) NaTpHOTHYECKOTO BOCTIUTAHMSI:

c(hOpMHUPOBAHHOCTE POCCHHCKON TPAKIAHCKON HACHTUIHOCTH, TATPUOTHU3MA;

IEHHOCTHOC OTHOIICHUE K ITOCYAapCTBCHHBIM CUMBOJIaM, TOCTHKCHUAM pOCCHﬁCKHX ylléHI)IX B O6J'IaCTI/I (1)I/ISI/IKI/I U TCXHUKH,

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBECHNS;

CrocoOHOCTh OIICHUBATh CHTYALIUIO M IPHHUMATh OCO3HAHHEIC PEIICHHS, OPHEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMEI M IICHHOCTH, B TOM YHCJIE B ACATEIIEHOCTH
Y4€HOTO;

OCO3HAHWE JIMYHOTO BKJIAJa B TOCTPOCHHE YCTOHYHBOTO OYIyIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHMS:

3CTETUYECKOE OTHOIICHHE K MUPY, BKJIFOYAs 3CTETHUKY HAYYHOTO TBOPYECTRA, IPUCYIIETO (PU3HIeCcKOil HayKe;

5) TpyaoBoro BocnuTaHusM:

HHTEpEC K pa3InyHbIM cepaM IpodecCHOHATEHON AeSITEIPHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PM3UKOHW M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIA BEIOOp OymyIeit
po(eCCHU 1 PeaT30BbIBATE COOCTBEHHBIC )KU3HECHHBIC IIJIaHEI,

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO ¥ CaM000pa30BaHuIo B 001acTy pU3MKU Ha MPOTSHKEHUH BCEH KHU3HHU;

6) 9K0JI0rHYeCKOT0 BOCIIHTAHMSI

c(hOpMUPOBaHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, 0CO3HAHKE INI00AILHOTO XapaKTepa SKOJIOTHIECKUX MPodIIeM;

IUTAaHUPOBAHKE M OCYIIECTBICHUE JEHCTBUI B OKPY)KAIOIIeH cpeJie Ha OCHOBE 3HAHMS IIeJIei YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBRA;

pacoimpeHUE ONbITa ACATCIIBHOCTHU JKOJOTHYECKOMN HaIlpaBJICHHOCTU HA OCHOBE MMCIOIIUXCA 3HAHUHU 110 (DI/ISI/IKC;

7) LEHHOCTH HAYYHOTO NMO3HAHUA:



c(hOpMHPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA (HU3NUECKOIl HAYKH;
OCO3HAHWE IIEHHOCTH HAYYHOH JAeATeNFHOCTH, TOTOBHOCTh B IIpoIecce HM3Y4CeHUS (M3UKHA OCYIIECTBIATH IPOEKTHYI0 M HCCIEIOBATENBCKYIO JEATEIFHOCTh
WH/IUBUYAILHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATHI

Ilo3HaBaTenbHBIC yHHBepCcATbHBIE yYeOHbIe AelicTBHS
Ba3zoBbie Joruyeckue AeiicTBum:
CaMOCTOSATENBHO (POPMYIINPOBATh M aKTYaJIM3UPOBATh POOJIEMY, paCCMaTPHBATh €€ BCECTOPOHHE;
ONpENeNATh IeNU NeSTeIbHOCTH, 3aaBaTh apaMeTphl U KPUTEPUU UX JOCTHKECHHUS;
BBIABIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYNS B PACCMATPUBAEMBIX (DPU3MUECKHX SBIICHHSX;
pa3pabaThIBaTh IJIaH PEeIICHNUS MPOOIEeMBI ¢ yIETOM aHANIN3a HMEIOIUXCS MaTepHalIbHBIX 1 HEMAaTepUaIIbHBIX PECYPCOB;
BHOCHUTB KOPPEKTHUBEI B AEATEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB LIEJISIM, OLIGHUBATh PUCKU MOCIEACTBUN AEATEIbHOCTH;
KOOPJIMHHUPOBATH U BBIMOJIHATH PA0OTY B YCIOBHAX PEATBHOTO, BUPTYaJIFHOTO 1 KOMOWHUPOBAaHHOTO B3aHMOICHCTBHS;
Pa3BHBATh KPEATHBHOE MBIILICHHUE TIPH PEIICHUN )KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciiegoBaTe1bcKkie AeiicTBUS:
BJIaJICTh HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH HOHATUSIMHA ¥ METOJIaMH (DM3HYECKOH HAYKH;
BJIAJICTh HABBIKAMH y4eOHO-HCCIIEI0BATENBCKOM U IPOEKTHOM NEATEILHOCTH B 00/1aCTH (PM3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY ITOUCKY METOJIOB
peueHust 3a1a4 GU3NUECKOTo CoJIep KaHMsl, TPUMEHEHHIO Pa3IMYHBIX METO/IOB [TO3HAHMS;
BJIAJICTh BUJAMH JICSATEIBHOCTH IO TIOJIyYEHUIO HOBOTO 3HAaHHS, €r0 HHTEPIPETALMH, TPe00pa30BaHHIO U IIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIUsX, B TOM YHCIIE
IIPU CO3/1aHUN YUYEOHBIX IIPOCKTOB B 00JIaCTH (DU3UKH;
BBIBIISITh NIPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyalIW3WpOBATh 3aj1ady, BBIABUIATh THIOTE3y €€ pElIeHWs, HaXOAWTh apryMEHTHl ISl J0Ka3aTebCTBA CBOMX
YTBEP)KJCHUH, 3a/1aBaTh TapaMeTPhl U KPUTEPUH PEILICHHUS;
aHAIN3UPOBATH MTOJyYEHHBIEC B X0JI€ PELICHUS 3a1a4H Pe3yIbTaThl, KPpUTHUECKH OLIEHUBATh MX JJOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSX;
CTaBUTH U (popMynHpoBaTh COOCTBEHHbIE 33/1a4X B 00pa30BaTEIbHOM JEITEIILHOCTH, B TOM YHCIIE TIPH U3yIEHUH QUMK
JIaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;
YMETh IIEPEHOCHUTD 3HAHUA 0 (PU3MKE B MPAKTHUECKYIO 00TaCTh JKU3HEACATEIbHOCTH;
YMEeTbh HHTEIPHPOBATh 3HAHUS U3 PA3HBIX NPEJMETHBIX o0JIacTeil;
BBIJIBUTaTh HOBBIC WEH, IPEIaraTh OpUTrHHAIbHBIE TTOIX0/IbI M PELICHHUS;
CTaBHUTH NPOOJIEMBI U 331a4H, JOIMYCKAIOIINE AIbTePHATHBHbIE PELICHHUS.
Pabora c undopmanueii:
BJAJ€Th HAaBBIKAMH IOJIy4eHHss WH(popManuu (GHU3NYECKOro COAEp)KaHWUs M3 HCTOYHHMKOB pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IIOWCK, aHAJM3,
CHCTEMATH3AIHI0 U HHTEPIIPETAINIO HHPOPMAIINN PAa3IHYHBIX BUIOB M (POPM IIpECTaBICHHUS;
OIIEHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;
UCIIONI30BaTh CPEJICTBA MH(POPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTHMH B PEIICHWHM KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OpPIraHM3alMOHHBIX 3a/ad C
coOroieHreM TpeOoBaHUH SPTOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHns, IPaBOBBIX ¥ 3THUECKUX HOPM, HOPM HH(POPMALIMOHHONW O€3011aCHOCTH;



€03/1aBaTh TEKCTHI (PU3NIECKOTO COJNIEPKAHUS B PazIMUYHBIX (opMmarax ¢ y4€TOM HasHaueHHS MHOOPMAINH W IIEJICBOH ayTUTOPHH, BHIOMpas ONTHMAIbHYIO (GopMmy
MIPECTaBICHUS M BU3YaIN3aIliH.

KoMMyHUKAaTHBHBIC yHHBepcaIbHbIe yueOHbIe IeiicTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (pU3NKU M BO BHEYPOIHOH AEATECIHHOCTH;
pacIio3HaBaTh MPEINOCHUIKNA KOHPIUKTHBIX CUTYallui U CMST9aTh KOH(DIMKTHI;
Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM S3BIKOBBIX CPEICTB;
TIOHMMATh U UCIOJIb30BATh IPEUMYILECTBA KOMaHHOW Y WHIMBHYalbHOH padoTh;
BBIOMPATh TEMATHUKY M METOJIbI COBMECTHBIX JEHCTBHUH C y4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH KaXXI0TO WIEHa KOJUICKTHBA;
MIPUHUMATh [EJI1 COBMECTHOM JEATENbHOCTH, OPTaHU30BBIBATh M KOOPAUHUPOBATH NEHCTBUS MO €€ NOCTHXKEHMIO: COCTaBIATh IUIAH JEHCTBUMN, paclpeienaTs poJu C
y4ETOM MHEHH Y4aCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHOW paboThI;
OILIEHMBATh KA4E€CTBO CBOETO BKJIA/IA M KAXKIOTO YyJacTHHKA KOMaH/IbI B OOIINI pe3ynbTaT 0 pa3paboTaHHBIM KPUTEPHM;
IIpeAsaraTth HOBBIE MIPOEKTHI, OLICHUBATh MICH C O3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOW 3HAUYMMOCTH;
OCYIIECTBIISITH MO3UTHBHOE CTPATETHUECKOE MOBEACHHE B PA3JIMUHBIX CUTYaIUSX, IPOSBIATH TBOPUECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHble YHMBepcaJbHble YueOHbIe 1elCTBUS
Camoopranuzaums:

CaMOCTOSTENILHO OCYIIECTBIATh MO3HABATENBHYIO AEATCIHHOCTh B 00JIACTH (DPM3MKHM M aCTPOHOMUM, BBISBISATH NPOOJIEMBI, CTaBUTh M (POPMYIUPOBaTH COOCTBEHHBIE

3a[a4u;
CaMOCTOSTENIHO COCTAaBJISATh IUIAH PEIICHMS PAcU€THBIX M Ka4eCTBEHHBIX 33/1a4, IUIaH BBITMOJHEHUS NPAKTHYECKOH paboThl ¢ yd4ETOM HMEIOIINXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEeHHH;

JIaBaTh OLIEHKY HOBBIM CHUTYAI[HSIM;

pacumpsaTh paMK{ Y4eOHOTO TpeIMeTa Ha OCHOBE JIMYHBIX PEINOYTCHNH;

JIeTIaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATH €10, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PELICHHE;

OIICHUBATh IPHOOPETEHHBII OMBIT,

croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYAUIMH B 001aCTH (DU3HUKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeIbHBINA U KyJIbTYPHBIH yPOBEHB.
CaMOKOHTPOJIb, IMOIMOHAJILHBIN HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTH KOPPEKTHBHI B 1€ATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB LIENSAM;

BJIaJICTh HABBIKAMH MIO3HABATENILHOM pe)IeKCHH KaKk OCO3HAHMSI COBEPIIAEMBIX JEUCTBHI M MBICIMTENLHBIX IPOLIECCOB, HX PE3YJIbTATOB M OCHOBAHUII;

UCTIONIB30BATh MPUEMBI pe)IeKCHH AJIsl OLIEHKH CHTYaINH, BHIOOpa BEPHOTO PEILICHNS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO ITPUHUMATD PEIICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI M apTYMEHTHI APYTHX MPHU aHAIN3E PE3yIbTAaTOB AEATEIbHOCTH;

NIPUHUMATH ce0sl, TOHUMasi CBOW HEJOCTaTKH M IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI APYTHX MIPU aHAIN3E PE3yNbTaTOB AEATENbHOCTY;

MIPU3HABATh CBOE MPABO M IIPABO APYTHX HA OIIMOKH.



B nponecce moCTHKEHNS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHS MPOTPaMMBI MO (DM3HKE AJISl YPOBHS CPEJHEro 0011ero oopa3oBaHusl y 00y4arolUXC s COBEPIIEHCTBYETCS
9MOIMOHAIBHBIN NMHTEJIEKT, IPEANOIararoniii copMIpOBaHHOCTb:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBEHOE COCTOSHHE, BUIETh HANPaBJICHUS! Pa3BUTH COOCTBEHHOI 3MOLIMOHAIBHON c(epsl, ObITh
YBEpEHHBIM B cebe;

CaMOpeTyIHPOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE NMPUHUMAaTh OTBETCTBEHHOCTH 3a CBOE INOBEICHHUE, CIIOCOOHOCTH aJalTHPOBATHCA K IMOIMOHAIBHBIM
W3MEHEHHSIM U TIPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMM, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHXKEHHIO LENH U YCIeXy, ONTHMHU3M, WHHIMATUBHOCTb, YMEHHE AEHCTBOBATH HCXOJS W3 CBOUX
BO3MOKHOCTCH;

SMIIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €I0 IPH OCYIIECTBIECHHN OOLIEHUS, CIIOCOOHOCTh K COYYBCTBHUIO H
COIEPEKUBAHUIO;

COLMATBHBIX HABBIKOB, BKJIOYAIOIINX CIIOCOOHOCTH BBICTPANBATh OTHOIICHHS C JPYTHMH JIFOABMHE, 3200THUTHCS, MPOSIBISITE MHTEPEC U PA3pemIaTh KOH(IUKTHL.

HNPEJMETHBIE PE3YJIBTATBI

K xon1y 00yuenns B 10 kiacce nperMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00YYAIOIIMXCS] YMEHHMH:

JIEMOHCTPHPOBATh HA IPUMEPAxX POJb U MECTO (U3UKH B POPMUPOBAHMH COBPEMEHHOW Hay4YHOW KapTUHBI MHpPA, B Pa3BUTHUH COBPEMEHHOH TEXHUKH M TE€XHOJIOTH, B
[IPaKTUYECKOU AESATEIbHOCTH JIIOACH;

YUUTHIBATh TPAHHUIBI IPUMEHEHUSI U3YUCHHBIX (PU3NYECKUX MOJICNICH: MaTepualibHas TOYKa, HHEpIHaJbHAs CHCTeMa OTC4ETa, aOCOMIOTHO TBEPIOE TEJO, MACaTbHBIN
ra3, MOJICJIN CTPOCHHUSI I'a30B, KUAKOCTEH U TBEP/BIX TEJ, TOUCUHBIN NEKTPUUECKHUH 3apsi1 IPU pelieHUH (HU3MYECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (TIPOIECCH) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KMHETHYECKOW TEOPHUHM CTPOEHHS BEIECTBA U
IEKTPOAVHAMHKN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE INPSIMOJIMHEHHOE IBM)XEHHE, CBOOOIHOE MAJCHUE TEl, ABWKECHHE IO OKPY)KHOCTH, WHEPIHS, B3aMMOJCHCTBHE TEI,
muddysust, OpoyHOBCKOE ABMKEHHE, CTPOCHHE XHMIAKOCTEH M TBEPABIX Tel, M3MEHEHHWE 00BbEMA Tes MpH HAarpeBaHUM (OXJIAXKICHWH), TEIUIOBOE PaBHOBECHE, HCIIapeHUeE,
KOHJICHCAllMs, IUIaBICHNE, KPUCTAJUIN3allks, KUIICHUE, BJIAYKHOCTh BO3/lyXa, OBBIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBS3b MEX]y IIapaMeTpaMHu
COCTOSIHHUS Ta3a B U30IIPOLECCaX, DIIEKTPU3ALUs TEN, B3aUMOJEHCTBUE 3apsAa0B;

OIIMCHIBATH MEXaHWYECKOE JIBIKCHUE, MCIONb3Ys (PM3HUECKHEe BEINYNHBI: KOOPJUHATA, MyTh, IEpEMENIeHHE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHila, UMITYJIbC Tela,
KMHETUYeCKas DHEprus, IOTEHIMANbHAs JHEPrHs, MeXaHuueckas paboTa, MeXaHH4YecKas MOIIHOCTh, NpPU OINHMCAaHWU IPAaBUIIBHO TPAaKTOBATh (PU3NYECKUH CMBICI
UCIIOJIb3yEMbIX BEJTMUMH, X 0003HAUEHHS M €IMHUILIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE AAHHYIO (DU3NUECKYIO BEMYUHY C IPYTUMHU BEJIMYHMHAMH;

OIIMCHIBATh M3YYEHHbIE TEIJIOBBIE CBOMCTBA TEN M TEIUIOBBIE SBICHUS, WCIIONb3Ys (DM3MUECKHE BEIMUYHMHBL JABJICHUE ras3a, TeMIeparypa, CpeAHssl KHHETHYecKas
SHEPrHsl XaOTHYECKOTO JIBIKCHUS MOJIEKYJI, CpeHEKBAIpaTHYHAsl CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS SHeprus, pabora rasza, K03()(UINEHT MOJIEe3HOTO
JIefiCTBUS TEIUIOBOTO JIBUTATENSL; IPU OMHCAHUH IPABMIBHO TPAKTOBATh (PU3MUYECKUI CMBICI HCIIOIB3YEMBIX BEJHYMH, UX 0003HAUYEHUS U €IUHUIIBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETMUMHY C IPYTUMHU BEITMYHHAM;

OIMCHIBATh HM3YYEHHBIE 3JIEKTPUUYECKHE CBOWCTBA BELIECTBA M 3JIEKTPUYECKHE SIBJICHHS (TIPOLECCHI), MCHOJIb3Ys (DU3NUECKHE BEJIMYUHBL JJIEKTPHUYECKUH 3apsil,
ANEKTPUYECKOe I0JIe, HANPSUKEHHOCTH MOJISL, MOTEHINAJ, Pa3HOCTh MOTEHIIMANIOB; IPU ONMMCAHUH NPABHIBLHO TPAKTOBATh (PM3MYECKHUH CMBICH HCIOIB3YyEMBIX BEIWYHH, UX
0003HaUCHNS U €TMHUIIBI;, YKA3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETMUNHY C IPYTHMHU BETUUYNHAMU;

aHAIM3UPOBATh (PU3NYECKHE MPOLECCHl U SBJIECHUS, UCNOIb3Ys (PU3nUecKre 3aKOHBI ¥ MPUHIUIBL: 3aKOH BceMupHoro tsroteHus, |, I u Il 3akonsr HetoToHa, 3akoH
COXPaHEHMsI MEXaHUYECKOH HHEPrUM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHLIMI CYNEPIO3ULIAN CHUJI, IPUHLUII PABHOIPABUsS MHEPLUAIbHBIX CUCTEM OTCUETA, MOJEKYJIIPHO-



KHHETHYECKYIO0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BBIC 3aKOHBI, CBA3b CPEIHEH KMHETHYECKON YHEPTHH TEIUIOBOTO JBIKEHUS MOJEKYJ C aDCOMOTHOI TeMIiepaTypoi, epBhIi
3aKOH TEPMOIWHAMHKH, 3aKOH COXPAaHEHHS DSJICKTPHUECKOTO 3apsnma, 3akoH KyioHa, MpHM 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPAKCHUE U YCIOBUS (TPaHUIIBI, 001aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC NPHUHIIUIBI JACHCTBHUS MAIllWH, IPHOOPOB M TEXHUYECKHUX YCTPOUCTB; pa3inWyaTh yCIOBHS MX OE30MACHOTO HCIIOJIH30BAHHS B IOBCEIHEBHOM
JKU3HU;

BBITOJTHATH 3KCIICPUMEHTHI 110 MCCICOBAHUIO (PM3UUCCKUX SBJICHUN U MPOIECCOB C HUCIOJIB30BAHUEM MPSIMBIX M KOCBCHHBIX U3MEPEHHUIA, TIPU 3TOM (HOPMYITHPOBATH
npoOieMy/3a1auy 1 TUIOTE3y yueOHOTro SKCIepUMEHTa, COOMPaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pYyI0BaHuUs, IPOBOAUTD OIBIT U ()OPMYJIHUPOBATh BBHIBOI,

OCYIIECTBIIAATE MPSIMBIE I KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIWYHH, IIPH 3TOM BHIOMPATh ONTUMANBHBIA CIIOCO0 M3MEPEHHS M HCIIONB30BaTh M3BECTHHIE METOMIBI
OILIEHKHU TMOTPEIIHOCTe H3MepeHui;

HCCIICIOBATh 3aBUCHMOCTH MEXAY (U3UYCCKHMHU BEJIMYHMHAMU C KCIOJIH30BAHUEM IMPSIMBIX HM3MEPCHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (HMKCHPOBATH
Pe3yIBTATH MOTYYCHHONW 3aBUCUMOCTH (PM3NIECKUX BEIMYUH B BHZE TaOJIHII U TpaHKOB, AETaTh BEIBOJKI IT0 Pe3yIbTaTaM HCCIICIOBAHMS,

coOroaTh mMpaBmiia 6€30MacHOTO TPy/aa IPH MPOBEICHUN UCCIICAOBAaHHUN B paMKaX ydeOHOTO SKCIIEPUMEHTa, yUeOHO-MCCIIeJOBATEIECKON H MMPOSKTHOH AEATEIEHOCTH
C MCHOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB 1 JIaOOpaTopHOTro 000pya0BaHuS;

pemaTh pacuéTHBIC 3aJaddl C SBHO 3aJaHHON (M3NYIECKON MOIENBIO, MCIONB3YS (U3NUECKHAE 3aKOHBI W MPHUHITUIEI, HA OCHOBE aHAN3a YCIOBHS 3aladyd BEIOMPATh
(PU3NIECKYI0 MOJIENb, BEIICIATE (PU3MUECKUE BEIMIHHBI U (HOPMYIIBI, HEOOXOAUMBIE TS €€ pelIeHNs, IPOBOAUTE PAacUEThl M OLIEHUBATH PEalbHOCTh MMOMyYCHHOTO 3HAYCHUS
(hu3NIeCKO BETMYUHEI,

pelarh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HEITPOTHBOPEYHMBYIO LIETIOUKY PACCYXKJICHUH C OMOPOIl Ha U3YUeHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (pH3NYECKUe
SIBIICHUS;

WCTIONB30BaTh MPH PEIICHWH YYeOHBIX 3a7ad COBPEMEHHBIC WH()OPMAMOHHBIC TEXHOJOTHH U TIOMCKA, CTPYKTYPHPOBAHHS, MHTEPIIPETAIIMN U TPEICTABICHHS
y4eOHOI U Hay4qHO-TIOMYJISIPHOI HH(OpMannK, TTOTy4YeHHON U3 Pa3IMYHBIX HCTOYHUKOB, KDUTHUECKH aHAJIM3UPOBATH I0JIy4aeMyl0 HH(OPMAIIHIO;

MIPUBOINTH MPUMEPHI BKJIAa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PH3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOUIETO MUpPA, B PA3BUTHE TCXHUKU H
TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 1O (U3MKE B IOBCEAHEBHOM JKM3HM JUisi oOecredyeHus 0e30MacHOCTH INpH OOpalieHHd ¢ NpUOOpaMu M TeX HUYECKUMHU
YCTPOUCTBAMH, JJISI COXPAHEHHS 3I0POBbsI M COOJIIOAEHUS HOPM HKOJIOTHUYECKOT0 TIOBEACHHUS B OKPYKAIOLIEeH cpere;

paboTaTe B TIpymIle C BEIIOJHEHHEM pAa3IMYHBIX CONHANBHBIX POJICH, IUIAaHUPOBATh pabOTy TPYHIBI, PAlMOHATIBHO PACIPEleNATh OOS3aHHOCTH ¥ IUIAHHPOBATH
JIESITENTFHOCTh B HECTAHAAPTHBIX CUTYallUAX, a/IeKBaTHO OLIEHMBAThH BKJIAl KAX/IOTO U3 YIACTHHUKOB I'PYIIIEI B PELICHHE pacCMaTPUBAaEMON IPOOIEMBL.

K o1y o6yuyenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOIKHBI OTPAXKaTh CHOPMHUPOBAHHOCTH Y 00yUJaIOIIUXCSl YMEHUH:

JEMOHCTPHPOBATH HA MPUMEPAX POJIb U MeCTO (pr3uku B (HOPMUPOBAHHN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOM TEXHUKHU M TEXHOJOTHH, B
MIPAKTUIECKOM EATETHHOCTH JIFOJICH, IIEIIOCTHOCT M SAMHCTBO (PU3UIECKON KapTHHBI MUPA;

YYUTHIBATh TPAHUIIBI IPUMECHEHUS U3YICHHBIX (PU3HMUSCKUX MOJICIICH: TOUCUHBIN SJICKTPHUUCCKUI 3apsi, JIy4 CBETa, TOYCUHBI HCTOUHUK CBETa, SIACPHAS MOJIE]b aTOMa,
HYKIJIOHHAsI MOJIETTh ATOMHOTO SIIIpa TPH PEIICHIH GU3NICSCKUX 3a]ad;

pacro3HaBaTh (U3IUYECKUC SBICHHS (IIPOIECCH) W OOBSCHATH WX HA OCHOBE 3aKOHOB 3JCKTPOJUHAMUKHA M KBAaHTOBOW (PH3HMKH: JIIEKTpUYECKas MPOBOIAMMOCTS,
TEIUIOBOE, CBETOBOE, XNMHUUECKOE, MAaTHUTHOE JIEHCTBHS TOKA, B3aMMO/ICHCTBIE MAarHUTOB, JIEKTPOMArHUTHAS MHIYKIHS, TEHCTBHE MATHUTHOTO MOJS HAa MPOBOJHUK C TOKOM
U BIXKYIIUHCS 3apsif, JIEKTPOMATrHUTHBIE KOJEOAaHWS W BOJHBI, NMPSIMOJMHEHHOE PaclpOCTpaHEHHWE CBETa, OTPaKeHHE, MpesloMIIeHHWe, MHTephepeHIus, Audpakmus u
MoJISIpU3alusl CBETa, IUCIepCcHs cBera, (oTosnekTpudeckuil 3¢hdekxt (PporodddekT), cBeToBOe aBIICHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJIOPOJA,
€CTECTBEHHAS M HCKYCCTBEHHAs PaINOAKTHBHOCTE;



ONHMCHIBATH HM3YYEHHBIC CBOMCTBA BEIECTBA (IIEKTPHUUECCKUE, MATHUTHBIC, ONTHYECKHE, 3IEKTPUYECKYIO MPOBOJMMOCTh PA3NUYHBIX CPEX) M IICKTPOMATHUTHBIC
SIBICHUS (IIPOLECCHI), HCIONb3Yys (U3MUECKHE BEIMYMHBI: 3JICKTPUYIECKUH 3apsil, CHIa TOKAa, JJICKTPHUECKOE HANpPsDKEHUE, 3JIEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh
MOTEHIMAJIOB, AJICKTPOJBIKYIIAs CHiia, paboTa TOKA, MHAYKIMS MarHUTHOTO IOJs, cuia Amrepa, cuia JlopeHna, MHAYKTHBHOCTh KaTYILIKH, DHEPTUs IJIEKTPUUECKOTO U
MarHuTHOTO IIOJIEH, MEPUOA M 4acTOTa KOoJeOaHWH B KOJeOAaTEIbHOM KOHTYPE, 3apsil M CHa TOKA B NPOIECCE TAPMOHWYIECKUX HICKTPOMArHUTHBIX KoJeOaHWH, (OKycHOE
paccTosHHE M ONTHYECKasl CHIA JIMH3BI, NPH ONHCAHWU IPABHIBHO TPAKTOBATh (PU3NUIECKUH CMBICH HCIIOIb3YEMbBIX BEJIMYMH, UX OOO3HAUYEHWS M CIUHUIIBI, YKa3bIBaTbh
(opMyIIbl, CBA3BIBAIOIIUE JAHHYIO (PU3HMUECKYIO BEIUUUHY C JPYTUMHU BEIUYUHAMU;

OIUCHIBATh W3y4YECHHBIC KBAaHTOBBIC SIBICHHS M IPOIECCHI, UCIOB3Ysl (PU3NUECKHE BEIMYHMHBI: CKOPOCTH 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa,
9HEPTHs U UMITyNbC (POTOHA, MEepuo MoIypaclana, SHEPTUS CBA3HM aTOMHBIX SJEp, MPH OIHMCAHWH IIPABWIBHO TPAKTOBATh (PU3NUECKUH CMBICT HCIIONIB3yEeMbIX BEITUUUH, HX
0003HaUEHHS ¥ €IMHUILIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE JAHHYIO ((U3MYECKYIO BEJIMUNHY C APYTUMH BEJIMUMHAMH, BEIYHCIISATH 3HAUCHHE (PM3UUECKON BEITMYHHBI;

AHAIN3UPOBATh (PU3MYECKUE IPOLECCHl M SBICHHS, MCHONB3Ys (pU3MYecKHe 3aKOHbI W NPHHIMIBL 3akoH OMa, 3aKOHBI I1OCJIEOBATEIBHOTO W MapajieIbHOrOo
COEIMHEHUS POBOJAHUKOB, 3aKOH JIxxoynsa—JIeHna, 3aKOH 3JIEKTPOMArHUTHOW MHAYKIUH, 3aKOH MPSAMOIMHENHOIO PaCIpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUs CBETA, 3aKOHBI
MIPEJIOMJICHUSI CBETA, ypaBHEHHE DHHIITEHHA A7t H0oT03(hDEKTa, 3aKOH COXpaHEHUSI YHEPTHH, 3aKOH COXPAaHEHHUSI HMITYJIbCa, 3aKOH COXPaHEHHUS HIICKTPHUECKOTO 3apsija, 3aKOH
COXpaHEHHs MacCOBOTO YHCIa, NOCTYJaThl bopa, 3aKoH paJin0akTHBHOTO paciaja, Py 3TOM pa3inyaTh CIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €F0 MaTeMaTHYECKOE BBIPAKEHNE
1 YCIIOBUS (TPaHUIBL, 00JIACTH) IPUMEHUMOCTH;

ONpeneNATh HallpaBlieHHe BEKTOpa MHAYKIIMY MarHUTHOTO OISl IPOBOJHHUKA C TOKOM, CHIIBI AMnepa 1 cuiisl JIopeH1a;

CTPOMTH U OMMCHIBATh H300paXKeHHE, CO3AaBaeMOe INIOCKUM 3epKaoM, TOHKOM JTHH30M;

BBINOJHATH SKCIEPUMEHTBI 10 MCCIIETOBAHUIO (PU3UUESCKHUX SIBJICHHUH M MPOLIECCOB C MCIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX M3MEPEHHI: IIPU 3TOM (OpPMYIHPOBATH
npoOJieMy/3a1auy 1 TUIOTE3y y4eOHOTo SKCIEPUMEHTa, COOMPATh YCTAaHOBKY U3 NMPEINIOKEHHOTO 000pyI0BaHHS, TPOBOJANTH OTBIT M ()OPMYIIUPOBATH BEIBOJIBI;

OCYIIECTBIISITh MPSIMBIC U KOCBCHHBIC M3MEPEHHS (U3MUECCKUX BEIUYHUH, IPH 3TOM BBIOMPATh ONTHUMAJIBHBINA CIIOCOO M3MEPEHHS M HCIIOJIb30BAaTh N3BECTHBIE METOJIBI
OLICHKU IOIPEUIHOCTEN U3MEPEHU;

HCCIENOBaTh 3aBUCUMOCTH (DM3MUECKUX BEJIMYMH C HCIIOIB30BAHHEM MPSAMBIX HM3MEPEHHH: NPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (DMKCHPOBATb PE3yJIbTaThI
MOJTY4SHHOW 3aBUCUMOCTH (PM3HYECKUX BEJIMUYMH B BUIE TaOJIUI U TpadMKOB, JeTIaTh BHIBOBI 110 PE3yIbTaTaM HCCIIEI0BaHNUS;

coOmoaTh MpaBmiia 6€30MacHOT0 Tpy/aa NPHU IMPOBEIECHUH UCCIICOBAaHUH B paMKaX yueOHOTO 3KCIIEPUMEHTa, yueOHO-MCCIeI0BATEIECKON U MPOEKTHOH AEATEIBHOCTH
C UCIIONIb30BAaHNEM M3MEPHUTEIBHBIX YCTPOICTB U 1ab0paTOPHOTO 060pyI0BaHNUS;

pemate pacuéTHbIE 3a7a4M C SBHO 33JaHHOM (HU3MYECKOW MOJEIbIO, UCTIONB3Ys (PM3NUECKHE 3aKOHBI M NPHHIUIEI, HAa OCHOBE aHaJIM3a YCJIOBMS 3aladd BHIOMpaTh
(bU3HYECKYIO MOJIENb, BBIJIEIATh (pU3nUecKue BETMYMHBI 1 GOPMYIIbI, HEOOXOJUMBIE ISl €€ PEelIeHHs, MPOBOANTH PacUYEThl M OLIEHUBATH PEATLHOCTD MOJYYEHHOTO 3HAYCHUS
(u3NYECKO BETMYUHEI,

pemaTh KaueCTBEHHBIE 3a/1a4: BHICTPANBATh JIOTHYECKH HETTPOTHBOPEUHMBYIO IETIOUKY PACCYXJICHHUH ¢ OIOPOIi Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (H3HUYECKHE
SIBIICHMS,

HCIIOJIb30BaTh NP PEHICHUH YYeOHBIX 3a/lauy COBpeMEHHble MH()OPMALMOHHBIE TEXHOJOIMHU JJIsl MOWCKA, CTPYKTYPUPOBaHHsS, WHTEPIPETALMU U TPEJCTaBICHHS
y4eOHOH M HayYHO-TIONYJISIPHON HH(POPMAIINH, OJTYYCHHOH U3 Pa3INdHbIX HICTOYHUKOB, KPUTHIECKH aHATM3UPOBATh NOIydaeMyro HH(popManuio;

OOBSICHSITH IPUHLMIIBI AEHCTBUS MAIINH, TPHOOPOB M TEXHUYECKUX YCTPOIMCTB, pa3iMyaTh YCIOBUS UX O€30I1aCHOTO NCIIOJIb30BAHKS B ITOBCEAHEBHOM XKU3HH;

MIPUBOIUTH MIPUMEPHI BKJIaa POCCHHUCKHX M 3apyOEKHBIX YIEHBIX-(QH3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE IIPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHUH;

UCIIONIb30BaTh TEOPETHUECKHE 3HAHMS O (U3MKE B ITOBCEAHEBHOM JKM3HM Il oOecnedeHus 0e30IacHOCTH NpH OOpamieHuH ¢ NpudopamMHM W TEXHUYECKHMMHU
YCTPOWCTBAMH, ISl COXPAHEHUS 3I0POBhS M COOJIIOACHUS HOPM HKOJIOTHYECKOT0 TIOBEACHHUS B OKPYIKAIOIICH cpee;



paboTaTh B TpyMIIE C BBHINOJHEHWEM pa3IMYHBIX COLHAIBHBIX POJEH, IIAHWPOBATH pabOTy TPYMIbI, PAallMOHANBHO pAcHpeAessaTh O0A3aHHOCTH W IUIAHUPOBATH
JIESITETFHOCTD B HECTAHAAPTHBIX CUTYallHsAX, aIeKBaTHO OLIEHUBAThH BKJIAI KAXKIOTO U3 YIACTHUKOB TPYIIHI B pEIICHHE pacCMaTpUBAEMOil TpoOIeMEl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DJyieKTpoHHbIe (1U(ppoBLHIE)

Ne i/ KoHTpo/bHbIe IpakTnyeckue
MPOrpaMMmbl Bcero 0o0pa3oBaTejbHbIE PeCYpPChl
padoThI padoThI
Paznen 1. PUZUKA U METObI HAYUHOTI'O IIO3HAHUS
bubaunorexa [JOK
1.1 ®du3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 2 https://m.edsoo.ru/TfA1bf72
Utoro mo pazneny 2
Paznen 2. MEXAHUKA
bubanorexa [TOK
2.1 K 5
HHenMaTHIa https://m.edsoo.ru/7f41bf72
bubamoreka [TOK
22 Aunaniia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHCHHUS B MEXaHHKE 6 1 1 Bubmmorexa [1OK
' P https://m.edsoo.ru/7f41bf72
HWroro mo pasaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKON 9 1 Bubmmorexa [IOK
' TeopHH https://m.edsoo.ru/7f41bf72
bubarorexa [TOK
2 1 1
3 OCHOBEI TepMOAHHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSIHUS BEIIECTBA. 5 Bubnuorexa IIOK
' Ma30BbIE MEPEXOIbI https://m.edso0o.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. DJJIEKTPOANHAMHUKA
Bbubanorexa [JOK
4.1 1 1 1
DIeKTpOCTaTHI 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 3NEeKTpUYecKni TOK. TOKH B 12 1 1 Bubmmorexa IIOK



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

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

HUroro 1o pazaeny 22

PesepBHOe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4



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

11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonrposabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIE
padoTsI padoTsI
pecypchbl
Paznea 1. DJJIEKTPOANHAMHUKA
11 MarsuTHOE 1oJie. DIeKTPOMarHUTHAS 1 1 3 Bubmmorexa [IOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJITHBI
21 MexaHuuyecKkue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHIYeCKUE U IIEKTPOMATHUTHBIC BOJTHEI 5 1 Bubamorexa LIOK
' P https://m.edsoo0.ru/7f41c97c
Bubnmoreka IIOK
2.3 (0] 10 3
i https://m.edso00.ru/7f41c97c
Hroro mo paznmery 24

Pazgen 3. OCHOBBI CHHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 bubnunoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 371eMEHTBI KBAHTOBOH ONTHKH 6 bubmmorexa [IOK
) https://m.edsoo.ru/7f41c97¢c
49 CrocHie aToMa 4 bubnunoreka [JOK
. TPOEHHUE aTOM
p https://m.edso0.ru/7f41c97¢c
b K
4.3 ATtomHOE A1po 5 uommorexa [10

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

51 DJIeMeHTHI aCTPOHOMUH U acTpO(pH3UKH 7 BH6H_H0TeKa Lok
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE

6.1 O6o01marolee NOBTOpEHHE 4 ﬁ;g;;?;ﬁii?ﬁﬂ f21c97¢
Utoro mo paszeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauuyecTBo yacoB Jlara DJieKTpoHHbIe HU(POBLIE
Tema Ypoka KOHTpoﬂbe[e HpaKanecKne OﬁpaBOBaTe.}ILHLIe
n/n Bcero U3y4eHust
padoTsI padoTsI pecypcnl
1 Omsnka — Hayka o npupozae. Haydrsie 1 Bubmorexa IIOK
METOJIbI TIO3HAHHS OKPYKAFOIIETO MUPa https://m.edsoo.ru/ff0c32e2
, lc)(())JlLeI/I Zlec(T)(j (bzlmlczlvsliopanOBaﬂzm . BuGmiorexa LIOK
BPEMCHHOU HAYYHOU KapTHHBI MUPA, B
P Y P P https://m.edsoo.ru/ff0c33e6
MPaKTUIECKOH NEesITeIbHOCTH JIFOICH
M .O
; eezanw;ecilzoeo ;[BmeeeHHe ﬁFeI{()eCH;eJ;bH(;CTL . BiGmiorexa LIOK
MEXaHUY T'0 JIBHXKCHUS. MEIIICHH
a penemn ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE
4 PaBHOMepHOE OJIMHEHHOE KEHHe 1 bubmorexa LIOK
BHOMEPHOE MPSIMOJIMHEHHOE JIBHIKCHH
P PIAMOT A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 bubnuoreka [IOK
JBIKCHHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHoe majieHue. Y CKopeHue cBOOOTHOTO 1 bubnunoreka [JOK
HajieHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuwxenue. /[Bmxenue 1 Bubnuoreka IIOK
MaTepUabHOM TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
HEepIHAbHBIC CUCTEMBI OTCUETA. BBIii
pr P https://m.edsoo.ru/ff0c3be8
3akoH HeroTOHa
M . Cuna. IT
. ' acc}; Toenslv ) :I;: HPI:OHL;HI; CYTIEPIIO3UIIIH . BuGmorexa LIOK
wit. Bropoit H HproToHa ist
P . a https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOUKH
10 Tperuii 3akoH Her0TOHA 17151 MaTepUAIBHBIX 1 Bubnmoreka LIOK
TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsroTeHus. Cuna bubnmoreka [JOK
11 1
TsokecTH. [lepBast KOCMUUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 Bubnmoreka IIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3el18

Cuna tpenust. Koagduuuent tpenus. Cuna

13 COIPOTHUBJICHHS TIPH ABMKCHUH TETa B bubmmorexa LIOK
KHIKOCTH HIH 123 https://m.edso0.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE JBIKEHUE

14 a0CcoIFOTHO TBEPAOro Teaa. MOMEHT CHUIIBL. Bubmuoreka [IOK
[neyo cuitbl. YCI0BHs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
MMnynbe MaTepuanbHOM TOUKH, CUCTEMBI

15 MaTepHaJIbHBIX TOYeK. VIMIyJIbC CHITBL. 3aKOH bubnuoreka [IOK
COXpaHEHHs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6oTta 1 momHOCTh cribl. KnHeTnueckas

16 SHeprus MatepuaibHoi Toukn. Teopema 06 Bubamorexa LIOK

o https://m.edsoo.ru/ff0c4502
M3MEHEHHN KHHETHIECKOW 3HEPTHU
IloTennuanbHas 3Heprus. IloreHnuansHas

17 SHEprus ynpyro aehopMUPOBAHHON Bubmmorexa [IOK
npyuHbl. [loTeHIMAbHAS SHEPTHS TeNa https://m.edsoo.ru/ff0c461a
BOJIM3H OBEPXHOCTH 3eMJIN
[NoreHumanbHpIe ¥ HEMOTEHIIUAIBHBIE CHIIBI.

CBs13b paOOTHI HEMOTEHIIMATIBHBIX CHJI C
18 1/13MeHepHI/IeM MeX.’:lHPI‘IeSKOfI SHEPTUH bubamorexa LIOK
https://m.edsoo.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXPaHEHHS
MEXaHNYECKON SHEPTUH
JlabopatopHnas pabota «lcciaemoBanue CBI3U

19 paboThI CUIIBI C UBMEHEHHEM MEXaHHYECKOM
SHEPrHH Teja Ha IPUMEpPEe PACTSIKEHUsI
PE3MHOBOTO XI'YTa»

20 KonTtponsHas pabora o reme «KnHemarunka. Bubmmorexa IIOK
Jluuamuka. 3aKOHBI COXPAHCHHUSI B MEXAHUKEY https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpoyH}(l)Bcll)coe bubamorexa LIOK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddyzus

22 XapakTtep IBUKESHHS U B3aUMOJIEHCTBHS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

JacTHIl BEUICCTBA. Monenn CTpPOCHUS Ira30B,
)I(HL[KOCTCﬁ u TBéleLIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 IlocTosHHas ABoragpo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. lllkana temneparyp Llenbcus
25 Wneansusnii raz B MKT. OcHoBHOE Bubnmoreka IIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeHein
26 KHHETHYECKON 3Hep§HHy§BH>KeHHapM0erIfyn. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneesa-Knaneiipona
27 3akon JlabToHa. ['a30BBIE 3aKOHBI
Jlabopatophas pabota «lcciaenoBanue
28 3aBUCHMOCTH MEX/1y MapamMeTpamMu
COCTOSIHHUS pa3pekKEHHOTO Ta3a
29 M3omnpouecchl B HAEAIBHOM Ia3e U UX Bubnmoreka IIOK
rpaduyeckoe IpeCTaBIeHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHs 5HEPrus TEPMOAMHAMUYECKON
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnunoreka [JOK
KonuuectBo TemioTsl u pabora. BuytpeHHsis https://m.edsoo.ru/ff0c5952
SHEPrus 0JJHOATOMHOTO UICATBHOTO Ta3a
31 Buer Termonepexaun bubmorexa HOK
https://m.edso00.ru/ff0c5¢c36
Y aenpHas TETIOEMKOCTD BEIIECTBA.
32 K(I)[JII/II{CCTBO TEIUIOTHI TIPH TZimonepez[aqe. Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnmabaTHEIIA TipoIiecc
33 IlepBrIii 3aKOH TEPMOJMHAMHUKH H €T0 bubmmorexa IIOK
NPUMEHEHHE K W30IIpoIieccaM https://m.edsoo.ru/ffOc5efc
HeobpaTumocTh IpoIIeccoB B MPUPOJIE. bubnmoreka [JOK
34 .
BTopoii 3aKOH TePMOANHAMUKA https://m.edsoo.ru/ff0c6230
35 IIpunnun neiicteus u KII1J termoBoit Bubnmoreka IJOK
MalIHHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KITJ]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

O6o06maromuii ypok «MonekyssipHas

Bubnmoreka IIOK

38 ¢msuka. OCHOBBI TEPMOTMHAMHUKID https://m.edsoo.ru/ff0c6938
KonrponbsHast pabota 1o teme
39 <<Mol;1peKynpoz;1 ¢u3nka. OCHOBHI bubnmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHUKU
40 [TapooOpa3zoBanue 1 KOHICHCALIHS. Bubnmoreka [IOK
Vcnapenue u KUmeHue https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS ¥ OTHOCHUTEIIbHAS BIAXKHOCTh Bubnmoreka IIOK
BO3yxa. HachleHHsbI map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammuaeckue u
42 amMopdHbIe Tena. AHU30TPONHS CBONUCTB Bubnuorexa IIOK
KpHCTaoB. JKuIKne KPUCTAILIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHAaIbI
43 [InaBneHue u KpucTaIIU3aLMs. Y AenbHas bubnuoreka [IOK
tertora riasneHus. CyGnumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEHHUE TEIUIOBOTo OanaHca brbmorexa LIOK
https://m.edso00.ru/ff0c6820
45 DneKTpu3anus Tel. DINeKTPUIECKUH 3apsi. bubnunoreka [JOK
JlBa BU/Ia SIEKTPUUECKHUX 3aPSI/I0B https://m.edsoo.ru/ffO0c6bcc
IIpoBogHUKY, TUINEKTPUKU U
46 anyHSOBoz[HIfKH. BaEEH COXpaHEHHUSI brbmorexa LIOK
https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUYECKOTO 3apsia
47 BzaumoneiictBue 3apsnoB. 3akoH Kynona. Bubnmoreka IJOK
ToueuHBIi IMEKTPUUECKHIA 3apsil https://m.edsoo.ru/ffOc6ced
Hanps:xk€HHOCTB 2IEKTPUUYECKOTO TOJIS.
48 HpHI})IuI/IH Cyl‘[epH03I/IHI/II)I/I JIEKTPUYECKUX Bubmorexa LIOK
N . https://m.edsoo.ru/ff0c6df2
nosei. JInHun HanpsHKEHHOCTH
49 Pabora crit 3IeKTpOCTaTHIEeCKOTO OIS, Bubmmorexa IIOK
Iotennumain. Pa3HOCTh MOTEHIIHATIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHUKY W TUIJIEKTPUKH B BuGmorexa LIOK
50 JNEKTPOCTATUYECKOM Tr1oJie. JnanekTpudeckas

MNpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

Bubnmoreka IIOK
https://m.edso0.ru/ff0c7126

52

53

DIeKTPOEMKOCTB IIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJEHCaTopa
JlabopatopHas padora "M3mepeHne
3NEeKTPOEMKOCTH KOHAEeHcaTopa"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHumn nefdcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJILHOTO ammapaTta,
CTPYHHOTO MpUHTEPA. DIEKTPOCTATHIECCKAS
3anuTa. 3a3eMJIeHHE AIEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBaHus. [locTosHHbIN ToK. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma a71st yqacTKa HenH

[TocnenoBatenbHOE, TapajlIeNbHOE,
CMEIIIaHHOE COeIMHEHUE IIPOBOIHUKOB.
JlabopatopHas pabota «3y4ucHne
CMEIIAaHHOTO COCMHECHUS PE3UCTOPOB)

PaboTa 1 MOIIHOCTH ANIEKTPHUUECKOTO TOKA.
3axon [Ixoyns-Jlenna

0.5

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

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

58

3akon OMa a7 TOJTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «M3mepenne I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPCHHETO
COTPOTHUBIICHHUS

0.5

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

59

Peseprusblit ypok. KonTponsHast paborta mo
TeMe "DnekrpoaumHamuka" / Beepocceuniickas
poBepoyHast paboTa

butnuoreka IJOK
https://m.edsoo.ru/ff0c8c56

60

61

O6o0mmarmuil ypox «IEeKTPOIHHAMHUKA /
Bceepoccuiickas mposepouHas paboTta

DJIeKTpOHHAsI IPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCHMOCTH CONPOTHBIICHHS
METAJUIOB OT TEMIIEpPaTyphl.
CBepXIIpoBOIUMOCTb

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c7126
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OnexTpudeckuii TOK B Bakyyme. CBoiicTBa

62 1
JJIEKTPOHHBIX ITYYKOB
6 mpmeonss aposomosns, Crolersap_t 1 BuGmoroxa LIOK
IpUMecHas IpoBoguMocTs. CBoiicTBa p—N-
p POBOA P https://m.edsoo.ru/ffOc84ae
nepexoza. [TomynpoBoaHUKOBEIE TPHOOPHI
OnexTpuuecKuil TOk B pacTBOpax u
64 pacruiaBax 3JeKTPOJIUTOB. 1 Bubnmoreka [IOK
DNEeKTPONUTHYESCKAS THCCOLHALIHS. https://m.edsoo.ru/ff0c82ba
DnexTpom3
OnexTpudecKuit TS)K B rasax. ) BuGmorexa LIOK
65 CaMOCTOSITEeNbHBIM U HeCaMOCTOATENIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [Ina3zma
3 6 i
o | e |
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKH 0€30MacHOCTH
KoHnTponbnas pabora 1o teme
67 «Qnekrpoctartuka. [1ocTosHHBII 1 Bubmmorexa [IOK
JNeKTpudeckuii TOK. TOKH B pasmuIHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PeseprHblit ypok. O606maromuit ypok mo 1 bubmmorexa IIOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68
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11 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE HU(POBLIE

‘:;QH Tema Ypoka Beero KOHTpOJ’IbeIe HpaKT“qecxﬂe fl[:;:eﬂl/lﬂ 06pa30BaTe.}ILHLIe
padoThI padoThI pecypcnbl
IlocTOsIHHBIE MarHUTHI M UX B3aUMOJACHCTBHUE.
1 Marnutsoe morne. Bekrop MaI‘HI/ITH(;uﬁ 1 Bubmorexca LIOK
. https://m.edsoo.ru/ff0c9778
WHAYKIUH. JINHUN MarHUTHOH HHIYKINH
MarsuTHO€ 1oJie NPOBOJHHUKA C TOKOM. OIBIT
2 Opcrena. BSaHMOﬂ:ﬁCTBHe TIPOBOJHUKOB C 1 bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopHnas pabota «M3ydyeHue 1 1 Bubnuorexa IIOK
MArHUTHOTO TOJISI KATYIIKA C TOKOM) https://m.edsoo.ru/ff0c98fe
JeiicTBHE MAarHUTHOTO TIOJISI Ha TIPOBOIHUK C
4 TokoM. Cuna Amriepa. JlabopaTopHas padora 1 1 Bubmmorexa [IOK
«HccnenoBanue NefCTBHS HOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
elicTBHe MarHUTHOTO TIOJIS Ha ABIXKYIIYIOCS
5 BI[apHH(eHHYIO gactuny. Cuna J'IopeHuz. ’ 1 Bubamorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pabora cuner Jloperna
DsekTpoMarHuTHas MHAYKIMs. [ToTok
6 BEeKTOpa MarHUTHOW MHIyKIMH. DJ(C 1
WHIYKIUH. 3aKOH 3JeKTPOMAarHUTHOU
naaykun Oapanes
7 JlaGoparopnas pabota «MccnenoBanue 1 1 bubnunoreka [JOK
SIBJICHUS JIEKTPOMATHUTHOM MHTYKITHID) https://m.edsoo.ru/ff0cal50
WHAyKTHBHOCTD. SIBIICHHE CAMOMHIYKIIHH.
8 OJ1C caMOMHAYKLIMU. DHEPTUSI MAarHUTHOTO 1 Bubmmorexa [IOK
TIOJI KaTYIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nose
TexHuyeckue ycTpoucTBa U UX IPUMEHEHHUE:
9 ITOCTOSTHHBIC MarHUTEHI, JJIEKTPOMArHUTEI, 1
JJIEKTPOJIBUIATEIIb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHIyKIIHOHHAS TIeYb
10 O6o0maromuii ypok «MarHuTHoe ToJe. 1 bubnmoreka [JOK

On CKTpOMarHuTHass UHIAYKIUA»

https://m.edsoo.ru/ffOcab82
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11

Kontponsnas padora mo reme «MarHuTHOE
nojie. DIeKTPOMAarHuTHAsI HHAYKIS

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

13

14

15

CB0OOOIHBIE MEXaHUYECKHE KOJIEOAHMS.
lapmonnueckue koiebaHus. Y paBHEHHE
rapMoHHYecKuX konebannii. [IpeBpamienue
SHEPTUH

JlabopaTopHnas pabota «McciaenoBanue
3aBUCHMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHMii
rpy3a Ha HUTH OT JUIMHBI HUTH W MAcCHI

rpy3a»
KoneGatenbHbiit koHTYp. CBOOOHEIE
OJICKTPOMArHUTHBIC KoJeOaHus B nacajabHOM
KoJieOaTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MEXaHUYCCKUMU U BJICKTPOMArHUTHBIMH
KOJICOaHUSIMHU

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPI'UHU B HCATLHOM KOJIcOATEIEHOM
KOHTYpE

Bubnmoreka IIOK
https://m.edsoo.ru/ffOcaf06

Bubnmoreka IIOK
https://m.edsoo.ru/ff0cb820

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

16

[IpencraBnenne 0 3aTyXarOMUX KOJICOAHUIX.
BrIHyXIeHHBIC MEXaHUYECKHE KOJICOAHMs.
Pesonanc. BeiHyx/1eHHBIE
3JIEKTPOMArHUTHBIC KOJICOaHUs

Bubnmoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiit Tok. CUHyCOUIaNbHBIN
TIepeMeHHbIH TOK. MOITHOCTE MEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JeHCTBYIOIIEE
3HAYCHUE CHJIBI TOKA M HAIIPSHKCHUS

Bubnuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpanchopmarop. IIpousBojcTso, nepeaaya u

moTpeOIIeHNE ANEKTPHYSCKON SHEPTUH
YceTpoiicTBO U MPaKTUUECKOE IPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, Te€HEpaTopa
MIEPEMEHHOTO TOKa, JIMHUH 3JIEeKTporepenayd

bubnuoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHICCKHUE PUCKHU IIPpHU TPOU3BOACTBE
DJICKTPOSHEPTUU. KyJH,Typa HCIIOJIb30BaHUA
QJICKTPOSHEPTHU B HOBCCHHGBHOﬁ JKHU3HU

21

MexaHu4yecKre BOJHBI, YCIOBUS
pacnpoctpanenust. [lepuoa. Ckopoctb

butnuoreka IIOK
https://m.edsoo.ru/ffOcca54
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pacIpoCTpaHEeHUs U JUTHHA BOJIHBIL.
IlonepeuHsle U NPOIOIBHBIE BOTHEI

29 3Byk. CKopocTh 3ByKa. [ pOMKOCTH 3ByKa. Bbubmmorexa [IOK
Beicora Tona. TemGp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNIeKTPOMAarHUTHBIE BOJIHBI, UX CBONCTBA U Bubmumoreka [IOK
ckopoctb. IIIkana 3MeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBsI3U U TENEBUACHNUS.
PasButHe cpencts cBa3u. Pannonokanus
Bbubanoreka [JOK
25 Kontponpras padora «KonebaHus 1 BOTHBI» https://m.eds0o.ru/f0ccef8
IIpsiMonuHENIHOE pacIpOCTpaHEHNE CBETA B
26 OII[)HOPOHHOﬁ cpe;::. T(?qeqlfmﬁ HCTOYHUK bubmorexa [IOK
https://m.edso0.ru/ff0cd350
cBeTa. Jlyu cBeta
OtpakeHne cBeTa. 3aKOHBI OTPAKCHNUS CBETA.
27 H:)Tc)TpoeHI/Ie n300pakeHN B lfJ'IOCKOM Bubamorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. [lonHoe BHyTpeHHEE
28 oéameﬁﬂe. [IpenenbHBI yron nﬁﬁ{oro bubmorexa LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAXKEHUS
JlaGopatopnast pabota «/3mepenue bubnunoreka [JOK
29
MOKa3aTessl IPEIOMIICHHS CTEKITa https://m.edsoo.ru/ff0cd67a
30 JIumssl. [ToctpoeHne n3o0pakeHHi B JINH3E. Bubmmorexa [IOK
dopmyIia TOHKO# JUH3bL. Y BEIMUEHHE JTUH3bI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «lccnenoBanue
CBOMCTB M300pakeHUH B JIMH3aX»
Hucnepcus ceera. CIIOKHBIH COCTaB OeIoro
32 cBerta. L[ger. JlaboparopHas padbota
«Ha0moieHue aucnepcuu CBeTay
33 Wnrepdepenuns cera. Judpaxums cera. Bubnmoreka LIOK
JudpakiponHas pemerka https://m.edsoo.ru/ff0ced22
34 ITonepeunocts cBeTOBBIX BONH. Ilonspuzanus Bbubmmorexa IIOK
cBeTa https://m.edsoo.ru/ff0cf02e
35 Onruyeckre NpruOOPHI U YCTPOKCTBa U
YCIOBUS X 0€30MacCHOTO MPUMEHEHHS
36 I'paHuIBI TPUMEHIMOCTH KJIACCHYIECKOI Bbubmmorexa IIOK
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MexaHuku. [locTynaTsl cienuanbHON TeoOpuu
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ffOcf862

OTHOCHUTEIBLHOCTh OJHOBPEMEHHOCTH.

Bubnmoreka IIOK

37 3amesIeHIEe BPEMEHH U COKPAIIICHUE JTTHHBI https://m.edsoo.ru/ffOcfa42
DHeprust U UMITYJIbC PENSITUBUCTCKOM
38 ‘IaCTII)/IHLI. CB;[3Ly Macfm C DHEpTHUEH U brmmorexa LIOK
https://m.edsoo.ru/ff0cfc68
AMIYIBCOM. DHEPTHS MOKOS
Kontpomnsras padorta «Ontrka. OCHOBBI Bbubmmorexa [IOK
39 N
CTICIMATBHONU TEOPHH OTHOCHTEIEHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK
umIyIbe HoToHa https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCClie[oBaHie GOTOAIPPEKTA. Bubnuorexa IIOK
Omsitel A. I'. CToseToBa https://m.edsoo.ru/ff0cffc4
3akonsl hoTodadekra. YpaBHeHHE
42 SﬁHMTeEHa zmqs){q)(boma(b(gema. «Kpacnas Bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rparuna» Gotodddexra
43 Hasnenune ceera. Onbitsl 1. H. JIeGenena. Bubnuorexa IIOK
XUMHUYECKOE IEICTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa U NPAKTUYECKOE
44 npuMeHeHue: Gporoasement, GoToIaTYHK,
CoJTHeUHasi baTapest, CBETOAMO I
45 Pemenue 3ama4 mo reMe «IJIEMEHTHI Bubnnoreka IIOK
KBaHTOBOM OIITHKI https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. ONBITHI
46 Pesjp(bopz[a 10 PACCESTHUIO O-YaCTHIL. brbmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TmaneTapHast MoIeb aTOMA
butnuoreka IIOK
47 Hoctysarst bopa https://m.edsoo.ru/ff0dOafa
Uznydenue u noriomeHne (GOTOHOB IIPU
48 Hepeyzone aToma c ozI?Horo y(f)OBHSI 3HGII))FI/II/I Ha bubamorexa [IOK
N https://m.edsoo.ru/ff0d0afa
Jpyroii. Bumsl criekTpoB
BouiHoBbIE cBOlicTBa yacTull. BonHs e
49 Bpotins. KOpHyCKy.HHpHO-BT)HHOBOfI )fyam/BM. bubamorexa LIOK
https://m.edsoo.ru/ff0d0ca8
CIHOHTaHHOE ¥ BBIHY)KJCHHOE U3ITYICHUE
50 OTKpbITHE PAAHOaKTUBHOCTH. OTBITHI Bubnmoreka IIOK
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Pesepdopna o onpenenennio cocraBa
PaHOAaKTHBHOTO M3Iy4CHHUS

https://m.edsoo.ru/ff0d0fd2

51

52

53

CaoiicTBa anbda-, 6era-, raMMa-H3TyICHHUS.
BimsiHue painoaKTUBHOCTH Ha >KUBBIC
OpraHU3MEI

OTKpbITHE IPOTOHA U HEWTpoHA. M30TOMEL.
Anba-pacnian. DIEKTPOHHBIN U
TIO3UTPOHHBIH Oeta-pacnan. ['amma-
U3ITyYeHHE

OHeprust CBA3M HYKJIOHOB B sJpe. SlnepHble
peakuuu. Snepusriii peaktop. [Ipobnemsl,
NIEPCIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
SIIEPHOM YHEPIETUKHU

Bbubanoreka [JOK
https://m.edsoo.ru/ff0d1162

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

54

OneMeHTapHble yacTULBL. OTKpBITHE
MO3UTPOHA. MeToIpI HAOIOICHNS 1
perucTpanuy 3J1eMeHTapHbIX YacTUll.
Kpyrunsiii cton «@yH1aMeHTanbHbIe
B3auMoeiicTBus. EnuHcTBO husnueckoit
KapTUHBI MUPA»

bubanoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTaIbl Ppa3BUTHA ACTPOHOMMUMU. HpI/IKJ'IaI[HOG nu

MHUPOBO33PEHYECKOE 3HAUECHHE ACTPOHOMUH.
Bun 3Bé€3anoro He6a. Co3Be3nus, sspKre
3B63)Z[I)I, IIAHCTHI, UX BUAUMOC IBUXKCHUC.
ConHevHas cucreMa

56

Comnnue. ConHeyHass akTUBHOCTh. MICTOYHHK
sHeprun CorHIIa U 3BE3]

57

58

59

3BE3/1bI, UX OCHOBHbIE XapaKTEPUCTHUKH.
3BE3/1bI [NIABHOW MOCIEJ0BATENBHOCTH.
BHaytpennee ctpoenue 38€31. CoBpeMeHHBIE
MPEACTAaBIEHUS O MPOUCXOKACHUH U
sBosmony CoJslHIa U 3BE3 ]

Maieunslii [lyts — Hama ["anaxTuka.
[onoxenwne n nemwxenne ConHIA B
IanaxTuxe. ['anaxtuku. Y€pHble ABIPHI B
SIIpax raJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopust
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Bonbioro B3peiBa. PenukToBoe nznydyeHue.
Meraranakruka

60

HepemeHHHe HpO6J’IeMH ACTpOHOMUMN

61

62

KontponbHas pabora «37IeMEHTHI
ACTPOHOMHUH U aCTPOPUIUKI

O6o6maromuii ypok. Ponb ¢husuku u
aACTPOHOMMUHU B IKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIUAIEHOM M 3THYCCKOM
cthepax nesITeIbHOCTH YEI0BeKa

63

O6o6maromuit ypok. Poip u mecto puzuku u
ACTPOHOMHH B COBPEMEHHON Hay4HOI
KapTHUHE MHpa

64

65

66

O6o6maromuii ypok. Ponp ¢puzndeckoit
Teopuu B (POPMHUPOBAHUH MIPEACTABICHUH O
¢bu3HIeCcKOi KapTHHE MUpa

O6o06maromuil ypok. Mecto GpusnuecKoi
KapTUHBI MUpa B 00ILEM PSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUH O
TIpUpoJIe

PesepBHblil ypok. MaraurHoe noie.
DJIeKTPOMarHUTHAS. MHAYKIHS

67

68

Pesepsuslit ypok. Ontuka. OCHOBBI
CHeNHaNbHON TEOPHH OTHOCUTEIEHOCTU
Pesepmbiit ypok. KBantoBas ¢usuka.
DJeMEeHTH aCTPOHOMHUHU M aCTPOPHU3UKHI

OBIIEE KOJIMYECTBO YACOB I10 TIPOT'PAMME

68

butnuoreka IJOK
https://m.edsoo.ru/ff0d1784
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBI
10 KJTACC

Kon
NMpoBepsieMoro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHEro
0011ero o6pa3oBaHus

JleMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUN COBPEMEHHON HAYYHON KapTHUHBI MUpA, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOM ACATENBHOCTH JIIOIEH
Y4uTHIBaTh IPaHUIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEINe: MaTepuaibHas TOUKa, HHepIUalIbHas cUCTeMa
otcuéTa, aOCOOTHO TBEPIOE TEJIO, UACABHBIN Ia3; MOJCIIA CTPOSHUS T'a30B, )KUJIKOCTCH W TBEPBIX TN, TOUCUHBIN

AIIEKTPUYECKHUH 3apsi] — IPU pelIeHUH (PU3NUECKUX 3a7a4

10.3

10.4

Pacnio3naBate (usmueckue sBieHus (IpoIecchl) U OOBSICHATH UX Ha OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJSPHO -
KMHETUYECKOH TEOpUU CTPOCHMsS BEIIeCTBA W  JJIEKTPOJAMHAMUKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE NaJieHNe Tel, IBUKEHUE 110 OKPY>KHOCTH, HHEPIIMs, B3aUMOIEHCTBUE Tl
nuhdy3us, OpOyHOBCKOE JBHKEHHE, CTPOCHHME KHUAKOCTEH M TBEPABIX TeN, HU3MEHEeHue o0béMa Ten Npu
HarpeBaHUM (OXJaXJEHUHU), TEIJIOBOE paBHOBECHE, HCIApeHHe, KOHAEHCAlus, IJIaBJICHHE, KpUCTaIh3alus,
KHUIIEHHE, BIAXKHOCTh BO3/1yXa, MIOBBILIEHUE JaBJICHUS r'a3a [IPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBSA3b MEXKIY

napaMeTpamMu COCTOSAHUA I'a3a B U30IIPOLCCCAX; SJICKTpU3alUA TCII, B3aHMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, MCIONb3ys (pU3MuecKue BETMUYMHBI: KOOpAMHATA, MyThb, IMEpeMelleHUe,
CKOpPOCTb, YCKOPEHHE, Macca Tella, CHJIa, UMIIYJIbC Tejla, KUHETHYECKass DHEpPrus, MOTCHLMAIbHAs DJHEPIUs,
MexaHu4yeckas paboTa, MeXaHHMYecKas MOIIHOCTb, MpPHU OINHUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYECHUS M €IWHUIIbI, HAXOIUTh (HOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO

BCJIIMYUHY C APYTHUMU BCINIYNHAMU




10.5

OnuceiBaTh M3y4yeHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHMS, HCIOIb3Ys (DU3MUECKHE BEIHMYUHBI:
JlaBJICHME ras3a, TeMIleparypa, CpedHssl KHHETHYECKas SHEpPrus XaoTHYECKOrOo JBMXKEHUS MOJIEKYII,
CpeIHEKBaJpaTH4HAasi CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHS SHEprus, padora raza, ko3QphuiueHT
MOJIE3HOTO JICHCTBUS TEIUIOBOTO JIBUTATENs; NPU ONUCAHWM NPABHIBHO TPAKTOBATh (PU3UYECKHIA CMBICT
UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYCHUS M €AUHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAaHHYIO (PU3UUYECKYIO

BCIIMYUHY C APYT'UMHU BECIINYHHAM

10.6

10.7

OnuceiBaTh M3y4YEHHBIE 3JECKTPUUYECKUE CBOMCTBA BEIECTBA M JJIEKTPUUECKHUE SIBICHUS (MPOIECCHI), UCIOJIb3Ys
buznyecKkue BEIMUMHBL: SJIEKTPUUECKHUM 3apsll, JIEKTPUUECKOe MoJie, HANPsHKEHHOCTD MMOJIs, MOTEHIIUAJ, PA3HOCTb
MOTEHIIMAJIOB; PU OMKMCAHUU MPABUIBLHO TPAKTOBATH (PU3NUECKHI CMBICI UCHOJIB3YEMBIX BEIMYUH, HX 0003HAYCHHUS

" CIUHHILBI; YKa3bIBATH q)OpMy.HI)I, CBA3BLIBAIOIINUC JAHHYIO (1)H31/III€CKYIO BCJIIMYHHY C APYIr'UMH BCIIMYUWHAMU

aHATM3UPOBATh PUBNYECKUE MPOIIECCHI U SABIICHUS, UCTIOIB3Ysl PU3NYEeCKUe 3aKOHBI U MPUHIIUIIBL: 3aKOH BCEMUPHOTO
tarotenus, |, |1 u Il 3akonsr HproTOHA, 3aK0H COXpaHEHUS] MEXaHUUYECKOW YHEPTUU, 3aKOH COXPAaHEHUS UMITYIIbCa,
OPUHLMII  CYNEpPHNO3ULIUU CUJI, MPUHIUI pPABHOIPABUS HWHEPLUATIbHBIX CHUCTEM OTCUETA; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPTrUM TEIIOBOTO
JBUKEHHUSI MOJIEKYJI C aOCONIOTHOW TeMIepaTypoil, NepBbIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXpPaHEHUs
AIIEKTPUYECKOro 3apsia, 3akoH KyloHa; mpu 3TOM pas3inuyaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro

MaTEMAaTUYCCKOC BBIPAKCHUC U YCIIOBUSA (rpaHI/IHBI, O6J'I8.CTI/I) MPUMCEHUMOCTU

10.8

OOBSICHATH OCHOBHBIE IIPUHILIUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pazinyarh yCIOBUS HX

0e30IMacHOTO UCIIOJIBE30BaHUS B MMOBCEAHEBHOM JKU3HU

10.9

10.10

10.11

BbINOMHATE 3KCHEPUMEHTHI IO MCCIEA0BAHNUI0 (PU3MUECKUX SIBICHUN M MPOLECCOB C HUCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHuil; mpu 3ToM (opMyIMpoBaTh MpobieMy (3ahady) U TUIIOTE3Y y4yeOHOro S3KCIIepUMEHTa,
coOMpaTh YCTAaHOBKY M3 MPEI0KEHHOI0 000PYA0BaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BBIBOIBI

OcymiecTBIATh NMPsIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEIWYHH; IIPH 3TOM BBIOMPATh ONTUMANIBHBIN CITOCOO

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC METOABI OLICHKHU HOT’pGIHHOCT@fI I/ISMepeHI/Iﬁ

HCCJ’IG}IOB&TB 3aBUCHUMOCTH MCXKIY (1)I/I3I/I‘—IeCKI/IMI/I BCJIMYHMHAMU C HUCIIOJIb30BAHHUEM ITPAMBIX I/ISMepeHI/Iﬁ; Ipru 3TOM




KOHCTPYHPOBATh yCTAaHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOTYYCHHON 3aBHCUMOCTH (U3NYECKUX BEIUYHH B BUJC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3yibTaTaM MCCICA0OBaHUA

10.12

10.13

Cobmronate mpaBwiia 0€30MaCHOTO TpyAa IMpH IMPOBEACHUU HCCICIOBAHUN B paMKax ydeOHOTO SKCIIEpPUMEHTA,
yueOHO-UCCIEeIOBATEIbCKOM M IMPOEKTHOM JIEATEJBHOCTH C MCIOJIb30BAaHUEM HW3MEPUTENbHBIX YCTPOHUCTB U

71a00paTOPHOTO 000PYIOBAHMS

Pemate pacuérHble 3a7auu ¢ SIBHO 3a/JaHHON (PM3MUECKONW MOJEIbI0, UCHOIb3Ysd (U3NYECKHUE 3aKOHbI U IPUHLIUIIBL;
Ha OCHOBE aHaJIu3a yCJIOBUSA 33Ja4l BEIOUPATh GU3NYECKYIO MOJEIb, BBIIACIATh GU3NUECKUE BEJIMYUHBI U (POPMYJIBL,
HE00X0UMBIE IS €€ pelIeHUs, TPOBOIUTH PACUETHI U OL[CHUBATH PEAIHHOCTh MOJYYCHHOTO 3HAUCHUS (PU3UIECKOM

BCJIMYHHBI

10.14

Pemate kauecTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHI C OMOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I?:I/I‘IGCKI/Ie SABJICHUA

10.15

10.16

10.17

Hcnonb30BaTh MpH  pelICHWH YYEOHBIX 3a7ad COBPEMCHHBIC HH()DOPMAIMOHHBIC TEXHOJOTHH JUJIS TIOMCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALUN U MPEACTABICHUS YUeOHOM M HAYYHO-MIOMYJISIPHON HH(pOpMAaLMK, TOTy4YeHHON

N3 pas3JIMYHbIX HCTOUHHUKOB; KPUTHYCCKU AHAJIIN3UPOBATH IIOJTYyHaCMYHO I/IH(bOpMaI_[I/IIO

[TpuBoANTE NpUMEpHl BKJIaJa POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE

IIPOLIECCOB OKPYKAOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN
Hcnonb30BaTh TEOpEeTHUECKUE 3HaHMA MO (PU3MKe B MOBCEJHEBHOM JKM3HU A oOecrieyeHus 0e30macHOCTH IpU
oOpaileHun ¢ npubopaMu M TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAHEHHUS 3J0pOBbS U COONIOACHHUS HOPM

HKOJIOTMYECKOTO MOBEICHUS B OKpY’Karollel cpejie

10.18

PabGorath B rpyrine ¢ BBHIOJHEHUEM PA3IMYHBIX COIMATBHBIX POJIEH, MIIAHUPOBATH PA0OTY TPYIIIBI, PAallMOHAIBHO
pacrpenenaTh 00sS3aHHOCTH U TUTAHUPOBATH JIEATEIHLHOCTh B HECTAHJIAPTHBIX CHUTYaIMSIX, aJIECKBATHO OIEHUBATh

BKJIaJ] KaKA0TI'0 U3 YHaCTHUKOB I'PYIIIIBI B PCUHICHUC paCCManHBaCMOﬁ Hp06HCMLI




11 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

111

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThI OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl CpeIHero
001ero ooOpazoBaHus

JleMOHCTpHUpOBATh Ha MPUMEPaX PoJib U MECTO (PU3UKHU B (HOPMUPOBAHUN COBPEMEHHOW HaYYHOU KapTHHBI MHUPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKH W TEXHOJOTHH, B MPAKTUUYECKON AEATEIBHOCTH JIOJIEH, NETOCTHOCTh U €UHCTBO

(bu3nyecKoil KapTUHBI MUpa

11.2

YYHuTHIBaThH T'paHUlbl MIPUMCHCHUA U3YYCHHBIX (1)I/I3I/I‘I€CKI/IX MOIIGJIGIZI TOYCUHBIN BJIGKTpI/ILIeCKI/Iﬁ 3apsan, AACpHas

MOZCIIb aTOMAa, HYKJIOHHAsA MOACJIb aTOMHOTIO fApa IIPU pCHICHUN (bHSH‘leCKI/IX 3aJa4

11.3

114

PacrioznaBate ¢usnyeckue sBICHUs (MPOIECCh) M OOBICHATh MX HA OCHOBE 3aKOHOB JJICKTPOAMHAMHKH U
KBaHTOBOH (DPU3UKU: DIIEKTPUYECKAsl POBOJAUMOCTD, TEILIOBOE, CBETOBOE, XUMUUECKOE, MATHUTHOE JCHCTBUS TOKA,
B3aMMO/ICHCTBHE MAarHUTOB, DJICKTPOMArHUTHAs MHIIYKIIMS, ICHCTBHE MATHUTHOTO TOJIS HA MTPOBOJIHUK C TOKOM U
JBYKYIIUICS 3apsl, DSJICKTPOMAarHUTHBIC KOJeOaHWUsS ¥ BOJHBI, MNPSMOJIUHEHHOE paclpoOCTpaHCHHE CBETA,
OTpaXCHHE, TpeloMiIcHHe, WHTepdepeHrs, aupakius W TONIpU3ANUS CBETa, JWCICPCHUS  CBETa,
dorornekrpudeckuii 3pdext (porodddekt), cBeToBOE NaBiICHHE, BOSHUKHOBEHHE JHMHEWYATOro CIEKTpa aroma

BOAOpPOJa, CCTCCTBCHHAA U UCKYCCTBCHHAA PaIMOAKTHBHOCTD

OnuceiBaTh H3yYeHHbIE CBOMCTBAa BEIIECTBA (IJIEKTPUUECKUE, MArHUTHBIE, ONTHYECKHE, DSIEKTPUUYECKYIO
IIPOBOAMMOCTh PA3JIMYHBIX CPEJl) U AJIEKTPOMATHUTHBIE SIBJIEHUSI (IIPOLECCHI), UCIIONB3YSl (PU3NYECKUE BEIINYNHBIL:
DIIEKTPUYECKUHN 3apsAll, CHUa TOKA, DJIEKTPUYECKOE HAINPSHKCHHUE, JIIEKTPUYECKOE COINPOTUBIECHUE, Pa3HOCTb
norenmainos, IJC, pabota Toka, MHIYKIMS MarHUTHOTO Moiisi, cuia Ammepa, cuna JlopeHua, HHAYKTHUBHOCTb
KaTYyIIKH, DHEPrusl AJIEKTPUYECKOrO0 W MArHUTHOTO IMOJeH, Meproa M yacToTa KojeOaHUil B KosiebaTeabHOM

KOHTYpe€, 3aps]l U CUJIa TOKA B MPOIIecCe TaApMOHMYECKHUX AJIEKTPOMAarHUTHBIX KoseOaHul, OKYCHOE pacCTOSIHUE U




115

ONTHYECKAsl CHJIA JTUH3bI, IPH OMMCAHUU MPABUIHHO TPAKTOBATH (PU3UYECKUI CMBICT UCIIOJIb3yEeMbIX BEIIMYUH, UX
0003Ha4YeHHs] M EIUHUILIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAHHYIO (U3MUYECKYIO0 BEIMYHMHY C JAPYTUMHU

BCJIIMYNHaAMU

OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC SBJICHHUA MW IIPOLCCCHI, MCIIOJIb3YA (1)I/ISI/I‘IGCKI/IC BCIMYUHBI. CKOPOCTH
OJICKTPOMAarduTHBIX BOJIH, AJIMHA BOJIHBI XM 4aCTOTa CBETA, DOHCPIrusl U HUMITYJIbC (bOTOHa, Inepuoa moJaypacmaaga,
SHCPIrusgd CBA3HM ATOMHBIX AACP; MNPHU ONHMCAHUHW IIPABUJIBHO TPAKTOBATH (1)I/ISI/IIIGCKI/H71 CMBICJI HCIIOJIb3YEMbIX
BCJIIMYHUH, UX 0003HaYECHUS U CAWHMIIBI; YKAa3bIBATh (bOpMy.TIBI, CBA3BIBAOIIUC JaHHYIO (I)I/ISI/I‘-IGCKYIO BCIIMYHHY C

APYruMHU BECIIMYMHAMU, BEIYHUCIIATh 3HAYCHUC (I)HSquCKOfI BCJIIMYNHBI

11.6

11.7

11.8

11.9

AHanM3upoBaTh (U3MUECKUE MPOLECCH M SBJICHHS, MCIONB3YS (pU3MUECKHe 3aKOHBI W MPUHIMIBL: 3aKoH Owma,
3aKOHBI II0CIEAOBATEIBHOIO M IMAapalUICIbBHOTO COEAUHEHHsS NPOBOAHUKOB, 3aKOH JIxoymsa — JleHua, 3akoH
JJIEKTPOMarHUTHOM MHIYKLIMM, 3aKOH NPSIMOJIMHEMHOIO PpacIpOCTPAHEHHUs CBETAa, 3aKOHbl OTPAKEHUS CBETA,
3aKOHBI TIPEJIOMIJICHHUSI CBETAa, ypaBHeHHe ODWHITeHHa uia (HoTodPdexTa, 3aKOH COXPaHEHHUS IHEPTHH, 3aKOH
COXpaHEHHUsI HUMIIYJIbCa, 3aKOH COXPAaHEHHUs OJJIEKTPUYECKOIrO 3apsja, 3aKOH COXPAHCHHMS MAacCOBOIO 4YHCIIA,
noctynatel bopa, 3aK0H panoaKTUBHOTO pacmajia; Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro

MaTEeMaTUYECKOE BbIPAKEHUE U yCIOBUs (IpaHULIbl, 007aCcTH ) IPUMEHUMOCTHU

OnpenensaTs HalpaBICHUE BEKTOpPA MHIYKIUM MArHUTHOTO IOJIS NPOBOJAHHMKA C TOKOM, CHJIBI AMIIEpa U CHIIBI
Jlopenua

CTpouThb U ONUCHIBATh U300pakeHNE, CO3aBAEMOE TUIOCKUM 3€pKajoM, TOHKON JIMH30M

BBINONHATE 3KCIEPUMEHTHI IO UCCIEIOBAaHUIO (DU3MUYECKUX SIBICHUH M MPOLIECCOB C UCIOIb30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEpEHUi; mpu 3ToM (opMyIupoBaTh npodiieMy (3afady) UM THIOTE3Yy y4eOHOro SKCIEPUMEHTa,

coOuparh YCTaHOBKY U3 MIPEJIOKEHHOTO0 000PYA0BaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBOJbI

11.10

OcyHIeCTBHHTL IpsAMbIC WU KOCBCHHBIC HW3MCPCHUA (1)PI3I/I'-IGCKI/IX BCJIIMYMH, IIPHU 3TOM BI)I6I/IpaTB ONITHMAIbHBIA

Croco0 U3MepeHus U UCI0Ib30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MepeHuit

11.11

HCCJ’I@}IOB&TE 3aBUCHUMOCTH (1)I/I3I/I‘-IeCKI/IX BCIIMYMH C HMCIOJIB30BAHHUEM TMIPAMBIX H3MCp€HHI71; npu 5STOM




KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3YyJIbTATHI MOJYYCHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYUH B BUJIC

Ta6J'II/II_[ n l"pa(bI/IKOB, ACJ1aTh BBIBOJEI 110 PE3YyJIbTaTaM UCCICAOBAHNA

11.12

11.13

CobmoaTe paBmiia 0€301acHOT0 TPy/Ja MpPU MPOBEIEHUU UCCIETOBAaHUI B paMKaxX y4eOHOTO SKCIEPHUMEHTa,
y4eOHO-UCCIeA0BATENbCKOH U MPOEKTHOM AESTENIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOMCTB U

71a00paTOPHOTO 000PYAOBAHUS

Pemarb pacuérHble 3a/1a4u C SIBHO 3a/1aHHOM (PU3NYECKON MOJIETIBIO, UCTIOIb3Ys (PU3NYECKUE 3aKOHBI U TPUHIIMIIB;
HAa OCHOBE aHaliM3a YCIOBHUSl 3aJauyd BbIOMpATh (U3UYECKYIO MOJEINb, BBLACTATh (U3UYECKHE BEIUYHUHBI U
dbopMyIibl, HEOOXOAMMBIE JUTsI €€ PeIIeHus, IPOBOJUTH PACUEThI M OLICHUBATH PEATBHOCTh IMOJYICHHOTO 3HAUCHUS

(U3UYECKON BETMYUHBI

11.14

PemaTte kauecTBEHHBIE 3aja4K: BBICTPAUBATH JOTMYECKA HEMIPOTUBOPEUUBYIO LIETIOUKY PACCYKAEHUN C OITOPOM Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SABJICHUA

11.15

11.16

11.17

11.18

Hcnonp3oBate mpu penieHWH y4eOHBIX 3a7ad COBPEMEHHBbIE HH()OPMAIMOHHBIE TEXHOJOTHH [UIS IIOHCKa,
CTPYKTYpPUPOBaHUS, MHTEpIpETalMM W NpPEeACTaBICHUs y4yeOHOM M Hay4dHO-HOMYJISApHOM uHbOpMauH,
HOJY4EHHOM 13 Pa3InYHbIX UCTOUHUKOB; KPUTUUYECKU aHAJIM3UPOBATh MOJydaeMyro HH(popMaIuio

OOBSICHATh TNPUHLUUIBI JEHCTBUS MAaIIWH, HOPUOOPOB M TEXHUYECKHX YCTPOMCTB; pas3iuyaTh YCIOBUS HX
0€30MacHOr0 UCNOIb30BaHMs B IOBCEHEBHON KU3HU

[TpuBOANTE MpUMEPHI BKJIAZA POCCHUICKMX U 3apyOeXHbIX Y4EHBIX-(PU3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE
IIPOLIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUS MO (PU3UKE B MOBCEJHEBHOM KM3HM JUIsl oOecrieyeHus: 0e30MacHOCTH MpU
oOpailleHun ¢ npubopaMu U TEXHUYECKHMHU YCTPOWCTBAMHM, JJII COXPAHEHMs 3/10pOBbS U COONIOACHUS HOPM

HKOJIOTMUYECKOTO MOBEICHUS B OKpY’Karolllel cpefie

11.19

Pabotare B rpymme ¢ BBIOJHEHHEM PA3JIMYHBIX COMHMAIBHBIX POJICH, TUTAHUPOBATh PadOTy TPYIIBI, PAllHOHATBHO
pacrpenensaTh O0S3aHHOCTH W IUIAaHUPOBAThH JIEATETHLHOCTh B HECTAHAAPTHBIX CHUTYAIUSX, aJCKBaTHO OIICHHUBATh

BKJIAJ] Ka’KAOT'O U3 YHaCTHHUKOB I'PYIIIBLI B PCHICHUEC paCCManHBaeMOﬁ HpO6HeMBI




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon
Kox nposepsieMoro sJjiemeHnra IIpoBepsiemblIe 3JIEMEHTBI COACP/KAHUA
pasjaena
OU3NKA 1 METOJIbI HAYYHOI'O ITIO3HAHN A
11 @dusuka — Hayka o mnpupozae. Hayunsle MeTonpl MO3HaHMs OKpyXkaromero mupa. Poib
' HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MTO3HAHUS MPUPO/IbI. DKCIEPUMEHT B (PU3UKE
1 MonenupoBanue (u3nueckux sBiIeHUH M npoueccoB. Hayunble rumotessl. Pusuueckue
12 3aKOHBI U TEOPUH. | paHUIBI MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBHUS.
' Ponrp u Mecto ¢u3uku B (POPMHPOBAHMU COBPEMEHHOM HAy4yHOW KapTHHBI MHUpaA, B
IIPAKTUYECKON AESITEIbHOCTH JII0AEH
2 MEXAHHUKA
#HPar#KMIHEMATUKA
911 Mexannueckoe aBrkeHrne. OTHOCUTENbHOCTh MEXaHUUECKOTo ABMkeHus. CucreMa oTcuéra.
o Tpaexropus
[Tepememienne, cKOpocTh (CpedHsisi CKOPOCTb, MI'HOBEHHas CKOPOCTb) M YCKOpPEHHE
212 MaTepuaIbHOW TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAHUHAT. CloXKeHHe MepeMeleHui
U CII0KEHUE CKOPOCTEMN
2.1 913 PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMOJIMHEINHOe BMWKeHue. ['paduku 3aBUCHMOCTH
o KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHUS MaTEpUAIbHON TOUKHA OT BpEMEHU
214 CBoOonHOe majieHue. Y CKOpeHne CBOOOIHOTO MaJIeHUS
KpuBonuHueiiHoe 1BukeHne. PaBHOMEpHOE IBUKEHNE MATEPUAIBHON TOUYKHU 1O OKPY’KHOCTH.
2.15 VYrinoBasg ckopocTh, JuHEWHas ckopocTh. llepuonm wm wacrora. LleHTpocTpemuTenbHOE
YCKOpEHHUe
2.1.6 TexHuuecKkue ycTpoNCcTBa: CIIMAOMETP, ABH)KEHHUE CHAPSI0B, LIETIHBIE U PEMEHHBIE NIEpeaaun




[IpakTuueckue padoTel. M3mMepeHne MrHOBEHHOW ckopocTu. McciemoBaHue COOTHOIICHUS

MCXKAY IIyTIAMU, HpOfII[CHHBIMI/I TCJIOM 3a IMOCJICAOBATCIBHBIC PABHLIC IIPOMCIKYTKHU BPEMCHU

2.1.7 Py PAaBHOYCKOPEHHOM JBI)KEHHU C HAdaJbHOM CKOPOCTHIO, paBHOHM Hymo. M3yueHue
JOBIDKCHUS IIapuKa B BA3KOW JKUAKOCTU. V3ydeHWe MBIKEHHUS Tena, OpOIIEHHOTO
TOPU30HTAJILHO
##Part## IUHAMUKA
991 [Tpuniun otHocutTenbHocTU ['anmunes. [lepswiii 3akoH HeroToHa. MHepuuanibHbIE CUCTEMBI
o oTcyéra
2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui
293 Bropoit 3akon HplooToHa s MaTepuanbHOW TOYKM B WHEPHHAIBHOM CHCTEME OTCYETa
o (UCO). Tpernii 3axkon HproTOHA [7151 MaTEpHAIIBHBIX TOYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocmuueckasi ckopocts. Bec tena
2.2.5 Cwuia ynpyroctu. 3akoH ['yka
29 226 Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHS CKOJNBXKEHHS W CHJIa TPEHUS IOKOS.
Koaddutment tpenus. Cuna conpoTUBIEHUs IPU JBUKSHUU TeJa B KUAKOCTH WU Ta3e
2.2.7 [ToctynarenpHoe 1 BpaliaTeiabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO Tela
228 MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpamnieHus. I1inedo cuibl. YCiloBHs paBHOBECHS TBEPIOIO
o tena B UCO
2.2.9 TexHUYECKHE YCTPONUCTBA: TIOAIIUITHUKY, TBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTnyeckue paboTel. M3yueHue ABMKEHHS Opycka IO HAKJIOHHOW IUIOCKOCTH IOJ
2910 JefCTBHEM HECKOJbKUX cuil. MccaenoBanue 3aBUCMMOCTU CHJT YIIPYTOCTH, BOHUKAIOIIUX B
- nepopMupyeMoil TMpYXXHHE W PE3MHOBOM 00pasle, OT BEJIWYMHBI HX JAedopmariuu.
HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOILEr0 OCh BpaIleHUS
’3 ###Par###3AKOHbBI COXPAHEHIMA B MEXAHUKE
' 2.3.1 Nmnynsc MaTepuanbHOW TOYKH, CHCTEMbl MAaT€pUAIbHBIX ToueK. MMmynbc cuiibl U




HN3MCHCHHUEC UMITYJIbCA TCJIa

2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE 1BH)KEHHE

2.3.3 Pabora cuibl

234 MOIIHOCTD CUJIBI

2.35 Kunernueckas sHeprus MarepuaabHON TOUKH. Teopema 0 KHHETUYECKOW SHEPIUU

236 [TorennmanbHas sHeprus. [loreHnmanbHas SHEprus ynpyro AeGOpMHUPOBAHHOW MPYKUHBI.
o [ToreHuuanbHas 3HEPrus Tena BOIM3U MOBEPXHOCTH 3eMIIH

[ToreHnuanpHble W HEMOTEHIUANbHbIE CHIbl. CBS3b pa0OThl HEMOTEHUHUATIbHBIX CHI C
2.3.7 M3MEHEHHEM MEXaHMYECKON HHEPruM CHCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHUYeCKOH
SHEPIruu

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9 TexHu4eckue ycTpoicTBa: JBUKEHUE PAKET, BOAOMET, KOIIEp, IPYKUHHBII MUCTOJIET

23.10 [Ipaktudyeckue paboThl. V3ydeHHe CBsS3M CKOPOCTEH Tel TpU HEYHPYrom yaape.
- HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHUEM MEXaHWYEeCKOW SHEPTUH Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
#H#Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

311 OcCHOBHBIE TIOJIOKEHMSI MOJIEKYJIAPHO-KMHETHUUECKON Teopuu. BbpoyHOBCKOE NBHKEHUE.
o Huddy3us. Xapaktep IBIKSHHUS U B3aMMOJICHCTBHS YaCTHUII BEIIECTBA

312 Mopenu cTpoeHusl ra3oB, XKHAKOCTEH M TBEPIBIX TNl U OOBICHEHHE CBOMCTB BEIIECTBA Ha

3.1 . OCHOBE ITHX MOJIENeN

3.1.3 Macca monekyn. KomudectBo Bemtectsa. [locrossHHas ABoraapo

3.1.4 TemoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

315 Monens wuneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KHHETHYECKOW TEOpUU

naCaJIbHOro ra3a




AOconoTHas TeMIeparypa Kak Mepa CpelHeld KHHETUYECKOW YHEPTUHU TEIJIOBOTO JIBHIKCHHS

316 yactul rasa. [lIkama remneparyp KenbBuna

3.1.7 VYpasuenue Kinanelipona — Menzaeneesa. 3akoH JlanbToHa

318 ["a3oBble 3ak0oHBL. M30mponeccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
o u30TepMa, U30Xopa, n3odapa

3.1.9 TexHu4eckue ycTpoiicTBa: TepMOMETP, OapoOMETp

e [Tpaktuyeckue pabotel. M3MepeHne macchl BO3Jyxa B KiaccHOW KomHare. MccnemoBanue
o 3aBUCUMOCTH MEX]ly ITapaMeTpaMH COCTOSTHUS pa3pexeHHOro rasa

OCHOBbI TEPMOJIMHAMUKN

200 TepmoauHaMudeckass cucreMa. BHYTpeHHss »HEprus TEpMOIAMHAMUYECKOH CHUCTEMBbI U
o CrocoObl €€ U3MEHEHUS

3.2.2 KonmuaecTBo TerioTel u pabota. BHYTpEHHSIS SHEPTUs 0THOATOMHOTO UJICATBHOTO Ta3a

393 Bunel terionepenauu: TEMJIONPOBOJHOCTb, KOHBEKLMS, U3IydeHHE. TernoéMKOCTh Tena.
o VY nenbHas TEIUNIOEMKOCTD BELECTBA. Pacuér kosimuecTBa TEIIOTHI IIPH TEIIONEpeaaye

324 IlepBbIii 3aKkOH TepMOAUMHAMUKM. lIpuMeHeHMe nepBOro 3akoHa TEPMOAUHAMUKH K

3.9 o u3onpoueccaM. I'paduueckas nuuTepriperanus paboTsl raza
. TennoBble MamuHbl. [IpuHIMIB AelicTBUS TemoBbIX MauvH. [IpeoOpa3zoBaHus SHEPrUH B
3.25 terioBbix MammHax. Kosdduument nonesnoro peiicrBus (nanee — KIIJ) Ttemooit
mMamuHbl. Hukna Kapro u ero KIT[

326 Bropoii 3akoH TepmoauHamMuku. HeoOpaTMMOCTh MpoLeccOoB B MpuUpoae. TemioBble
o JBUTATENU. DKOJIOTHYECKUE POOIEMbI TEIIOIHEPTETUKU

327 TexHuuyeckue YCTpOICTBa: JBUTAaTeNb BHYTPEHHETO CropaHus, OBITOBOW XOJOIWJIbHUK,
o KOHIUILIOHED

3.2.8 [TpakTuyeckue paboTel. M3mepenue yienbHOM TemIoéMKOCTH

3.3 ###Par##ATPEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE [TEPEXO/IbI




[TapooOpa3zoBanne W KoHmeHcarnus. Vcnmapenme wu  KumeHue. YaenpHas — TeIUIoTa

331 napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYpPhl KUTICHUS OT JaBJICHUS

3.3.2 AOCOMOTHAs M OTHOCHUTENbHAS BIAXXHOCTHh BO3ayxa. HacelmeHnHsiil map

33.3 Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHUS CBOMCTB KPHCTAJLIOB.
o Kunkue kpuctamisl. CoBpeMeHHbIE MaTepHAIIbI

3.34 [TnaBnenue u KpucTayuIM3anus. Y JeNbHas TerioTa iasineaus. Cyoaumanus

3.35 YpaBHeHHE TEIIOBOTO OanaHca

336 TexHUYECKHEe YCTPONUCTBA: TUTPOMETP M MICHUXPOMETP, KaJOPUMETP, TEXHOJIOTHU TOTYICHUS
o COBPEMEHHBIX MaTepUasoB, B TOM YHCIIe HAHOMaTEPHAaJIOB, U HAHOTEXHOJOTUU

3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
#HPar###OJIEKTPOCTATUKA

411 DnexTpu3anus Tei. DJISKTPUIecKui 3apsa. [[Ba Buga 37€KTPUUECKUX 3apsiIoB

4.1.2 IIpoBOIHUKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

414 BaumopeiictBue 3apsaoB. 3akon Kymona

415 DnexTpudeckoe mone. Hampsok€HHOCTh AIIEKTpHYECKOTO MoJisl. [IpUHIMIT CyNepro3uIm.

4.1 o JIuHMN HaNPsHKEHHOCTH JIEKTPUYECKOTO MOJIs

4.1.6 Pabora cui anekrpocraruyeckoro nois. [lotenuuan. Paznocts noTeHnnanos

417 [TpOBOMHUKN W AHMAIEKTPHUKH B TOCTOSTHHOM JJIEKTPHUECKOM Toje. JlmdnexTpudeckas
o IIPOHHIIAEMOCTh

418 OnekTpoéMkocTb. KoHaeHcaTop. DIEKTpOEMKOCTh IIJIOCKOTO KOHAEHcCATopa. JHEprus
o 3apsHKEHHOT0 KOH/IeHcaTopa

4.1.9 TexHUYECKHEe YCTPOWCTBA: AJIEKTPOCKON, OJIIEKTPOMETP, OSJICKTPOCTATHUECKAs 3alluTa,




3a3eMJICHHE JIEKTPOIPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10

[TpakTueckue padboThl. I3Mepenue 31eKTpoEMKOCTH KOHIEHCATOpa

4.2

H#Par###IIOCTOSHHBIN DJIEKTPUUECKUI TOK. TOKU B PA3JIMUHBIX CPEJAX

YcaoBus CYHICCTBOBAHUA MMOCTOAHHOI'O 3JICKTPHUYCCKOI'O TOKA. Hcrounnkm Toka. Cuna TOKa.

421
ITocTostHHBIN TOK
4.2.2 Hampsioxenune. 3akon Oma 115 ydacTka 1enu
4.2.3 DNEeKTpUUECKOe COMPOTUBIICHHE. Y JeIbHOE COIPOTUBIICHHUE BELIECTBA
4.2.4 [TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE COeIMHEHNE TIPOBOIHUKOB
4.2.5 Pabora anekrpudeckoro Toka. 3akoH Jxoyns — Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUIECKOTO TOKA
oy anexkTpoaBkymas cuna (manee — 3/IC) U BHyTpEeHHEE CONPOTHUBIIEHUE MCTOYHHKA TOKA.
o 3axon OMa A1 TOJTHOM (3aMKHYTOM ) AyieKTpudeckoit nenu. KopoTkoe 3amMblkaHue
458 DJEeKTpOHHAs! MPOBOJAUMOCTh TBEPABIX METAJUIOB. 3aBHCUMOCTH COINPOTUBIICHHUS METaUIOB
o oT Temneparypbl. CBEpXIPOBOANMOCTh
4.2.9 DnekTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
4910 [TonynpoBonHuku. CoOCTBEHHAs U IPUMECHAs! MPOBOJUMOCTD MOITYIPOBOAHUKOB. CBoiicTBa
o p-n nepexona. [TonynpoBogHUKOBBIE TPUOOPHI
4.2.11 DJIEKTPUUECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIUTHYECKAS JUCCOLUALIMS. DIEKTPOIIN3
4212 DneKkTpruueckuil Tok B razax. CaMOoCTOSITENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Paznuunbie
o THUIIBI CAMOCTOATENBHOTO pa3psaa. Monunus. [1nazma
TexHu4yeckue yCTpPOWCTBA: aMIlepMETp, BOJBTMETP, PpPEOCTaT, WCTOYHUKHA TOKa,
4213 AIIEKTpOHAarpeBaTeNbHble  MPUOOPBI,  AJIEKTPOOCBETUTENbHbIE  HPHUOOPBI,  TEPMOMETP

COIIPOTUBJICHUA, BaKyYMHLIﬁ AUOoA, TCPMHUCTOPBI U (I)OTOpe3I/ICTOpBI, HOJ'IyrIpOBO,Z[HPIKOBBIfI

JTNOJT, TaJJbBaHUKA




[TpakTudeckue paboThL. M3ydeHne CMEaHHOTO COSTMHEHHS PE3HUCTOPOB.

4.2.14 Wsmepenne DJIC ucTOYHMKA TOKa W €ro BHYTPEHHETO COMPOTHBICHUA. HabmiomeHue
AIIEKTPOJIA3A
11 KJIACC
Kon
paszena Koanposepsiemoro 3;1emenTa IIpoBepsiemble 3JieMeHTHI COJEePKAHUSA
4 OJIEKTPOAMMHAMUKA
##HPar#tHHH#MATHUTHOE I1OJIE. O9JIEKTPOMAT'HUTHAA MHAYKIUA
43.1 ITocTossHABICe MarHuTHL. B3anMonecTBHE MOCTOSHHBIX MAarHUTOB
MarautHoe mone. Bektop marHuTHOM MHAyKUMH. IIpuHuun cynepnosunyu. JInHum
4.3.2 MarHuTHOM MHAyKUMHM. KapThHa JIMHUN MarHUTHOW MHAYKIUU IO TOCTOSHHBIX
MarHuToB
MaruutHoe mnosie NpoBOJHMKA € TOKOM. KapThHa JMHUN NOJS JJIMHHOTO IPSIMOTO
4.3 433 MIPOBOJIHUKA M 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIKUA ¢ TokoM. OmbIT Dpcrena.
B3aumoaeincTBue NpoBOJHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyNb U HallpaBJIEHNE
Cuna Jlopenna, €€ Monaynp M HampasieHHE. J[BH)KEHUE 3apsyKEHHOW 4YacTHIbl B
435 O/IHOPOJIHOM MarHUTHOM rione. Pa6ora cunsl JlopeHia
4.3.6 SIBNeHHE AIEKTPOMArHUTHOW HHIAYKIIMU
437 IToTok BeKTOpa MArHUTHOM MHIAYKLIUHU




5.1

4.3.8 OJIC nHaykiuu. 3aKOH 3JEKTPOMarHuTHON MHAYKIMK Papaaes
BuxpeBoe »anektpuueckoe mnoje. IJC MHAYKIMHM B TPOBOAHUKE, JBHKYILIEMCS
439 MOCTYIATENbHO B OJTHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTH. SIBNeHue caMmonHaykiuu. J1C caMouHAYyKIUN
4.3.12 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHA ¢ TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIE
TexHuyeckue yCTPOWCTBA: IMOCTOSHHBIE MAarHUTHI, SJEKTPOMArHUTHI, SJIEKTPOIBHUIATENb,
4314 YCKOPHUTEIH JIEMEHTAPHBIX YaCTHULl, UHIYKIIMOHHAS TI€Ub
[TpakTdeckue paboThl. M3ydeHre MarHUTHOTO TOJIs KaTYIIKU ¢ TOKOM. MccnemoBanue
4.3.15 JNEHCTBUS TOCTOSHHOTO MAarHuTa Ha paMKy ¢ TOoKoMm. McciemoBaHue sBIICHUS
ANIEKTPOMATrHUTHON UHAYKITUU
KOJIEBAHUA 1 BOJIHBI
#HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBoOoHbIe Konebanus. ["apmonndeckue konedanwus. [lepuon,
>1.1 4acTOTa, aMIUIUTY/A U (Baza KoaeGaHmit
5.1.2 [Ipy>xuHHBIN MagTHUK. MaTeMaTH4YeCKUN MasTHUK
YpaBHeHHE TapMOHHUYECKHX Kojebanuil. KuHemaTndyeckoe M JUHAMHUYECKOE OIHMCAaHUE
>13 K0J1e0aTEebHOTO ABMKEHUS
[TpeBparrieHre YHEPTUHU MIPU TAPMOHUYECKHUX KoyeOaHusX. CBsI3b aMILTUTYABlI KOJICOaHHI
>14 MCXOJ/IHOW BETUYMHBI C aMIUTUTYyIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI
Konebarenbupiit kKOHTYp. CBOOOAHBIE JIEKTPOMArHUTHBIE KOJeOaHUsS B HJCAITHHOM
5.1.5 KOJIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY MEXaHWUYECKUMHU M SJIEKTPOMArHUTHBIMU
kosebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEeHHsI SHEPTUU B UI€aTbHOM KOJIe0aTeIbHOM KOHTYpE




BeiHyxneHHble ~ MexaHW4yeckue  KojieOaHus.  Pesonanc.  Pe3onancHas — kpuBas.

>L7 BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.
5.1.8 ITepemennblil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
MOH_[HOCTB MEPpCMCHHOT'O TOKaA. AMHJII/ITYI[HOC u I[el\/JICTBYIOH_[ee 3HAa4YCHUC CHJIBI TOKa U
5.1.9
HAIPsXKCHUA
Tpanchopmarop. IlpousBoacTBo, mepepaya M MOTPEOJIEHUE 3IIEKTPUUECKOH HIHEPrUH. ODKOJIOTHYECKHE
5.1.10 PHCKH TIpH TIPOM3BOJCTBE 3JIEKTPUYECKOH »JHepruu. KymnbTypa HCIONB30BaHMSA 3JIEKTPOIHEPTUH B
MOBCETHEBHON JKU3HH
5.1.11 TexHn4eckue ycTpoicTBa: ceiicMorpad, MEKTPHUECKNU 3BOHOK, JIMHUH JJIEKTponepead
[MpakTnyeckue padoTel. VccnenoBanue 3aBUCUMOCTH NEpUOJia MaIbIX KoJieOaHuil Tpy3a Ha HUTH OT JUIMHBI
51.12 HUTH M Macchl rpysa. MccienoBaHue NEpeMEHHOrO TOKAa B LEMHM W3 MOCIENOBATENBHO COEIUHEHHBIX
KOHJICHCATOpa, KaTYIIK! U pe3ucTopa
##H#Part M EX AHMYECKUE 1 3JIEKTPOMAT'HUTHBIE BOJIHBI
MexaHnuueckue BOJIHBI, YCIIOBHs pacrpoctpaHeHus. [lepron. CkopocTh pacpoOCTpaHeHUsI U JUIMHA BOJIHBI.
521 ITonepeuHsle U TPOIOTBHBIC BOIHBI
5.2.2 #H#Par#H NurepdepeHius u AuppaKkins MEXaHHIECKUX BOJTH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Bricora ToHa. TemOp 3Byka
DJIeKTPOMArHUTHBIE BOJHBL YCJOBHS H3JIyYeHHs ODJIEKTPOMArHUTHBIX BOJH. B3auMHas oOpueHTauus
592 5.2.4 BekTopoB E, B 1 v B anexTpoMaruuTHOH BOJHE B BaKyyMe
. 5 CBoiiCTBa  3JIEKTPOMAarHUTHBIX  BOJIH:  OTpPaKeHWE, INPEIOMIIEHHWE, MOJspu3anus, AUQPAKIUS,
5.2 nnTepdepernns. CKOpocTh JIEKTPOMarHUTHBIX BOJIH
5.2.6 [Tkasa 3MeKTPOMArHUTHBIX BOJIH. [IpiMEHEeHUE IIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
597 [MpuHOMTIBI paguoCBs3u W TeleBuAeHUs. Paguosokamus. DIEKTpOMAarHUTHOE 3arpsisHEHHE OKpYXKaromien
o cpenst
58 TexHUYeCKUE YCTPOMCTBA: My3bIKAIbHbIE WHCTPYMEHTBI, YJIbTPa3BYKOBas AMATHOCTHKAa B TEXHHUKE W
5.2. MEIUIMHE, paiap, paauoNpuéMHUK, TEIEBU30D, aHTeHHa, Teiaedon, CBU-nieun
##HPar#t#HOIITUKA
5.3
5.3.1 [TpsiMosIMHEHOE PAacIIPOCTPAHEHHE CBETA B OJHOPOIHOMU cpepe. JIyd cBera




5.3.2

OTpakeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre n300payKeH A B TWIOCKOM 3epKajie

5.3.3 Ipenommenne cBeta. 3aKOHBI PEJIOMIICHHS CBeTa. AOCOITIOTHBIH ITOKa3aTelh MPETOMIICHHUS
5.34 TMonHoe BHYTpeHHee OTpaskeHue. [1peieTbHbIN YT TIOJTHOTO BHYTPEHHETO OTPaXKEHUS
5.35 Jucnepcus cBera. CokHbIH cocTaB 6emoro csera. L[set
Cobupartomire U paccerBaromye JUH3bl. ToHKas TruH3a. DOKYCHOE PACCTOSHUE M ONTHYESCKAs CHIIAa TOHKOM
5.3.6 nun3bl. [locTpoeHne M300paxKeHHl B COOMPAIOIINX M PacCeHBAIOLIMX JHH3aX. DopMylia TOHKOH JIMH3BL
VYBennueHue, 1aBacMoe JIMH30M
5.3.7 IMpenesnbl IPUMEHUMOCTH T€OMETPHYECKOM OTITHKH
38 Wnrepdpepennns cera. KorepeHTHble MCTOYHUKH. YCIOBHUS HaONIOJCHUS MaKCUMyMOB U MHHHMYMOB B
>3 uHTep(HEpEeHIINOHHOM KapTHHE OT IBYX CHH(A3HBIX KOTePEHTHBIX HCTOYHUKOB
53.9 Judpaxuus ceera. ndpakunoHHas pemérka. Y cloBre HaOMOACHNS TTIaBHBIX MAKCUMYMOB TIPH NaJICHUH
e MOHOXPOMaTHYECKOTO CBETA Ha IU(PPAKINOHHYIO PEIIETKY
5.3.10 [onspusanus cera
5311 TexHHYecKHe ycTpoWCTBa: OYKH, JIyma, (oToanmapar, NPOSKIMOHHBIA ammapar, MHKPOCKOII, TEJIECKOII,
o BOJIOKOHHAsI ONITHKA, TU(PPAKIMOHHAS peIETKA, TOJSPOH]
5312 [MpakTnyeckue pabotel. M3mepenue mokaszarens npesomienus. ViccienoBaHue CBONCTB M300pakeHHH B
e nun3ax. HaGmoienye aucepcnn ceeTa
3JIEMEHTBI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILBHOCTU
6.1 I'panunel  npuMeHUMOCTH — Kjlaccudeckoil  MmexaHuku. IlocrynmaTel  TEOpMM  OTHOCUTEIBHOCTH:
' MHBapUaHTHOCTH MOJYNS CKOPOCTH CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIFHOCTH DHHIITEIHA
6 6.2 OTHOCHTEIBHOCTh OTHOBPEMEHHOCTH. 3aMe/JICHIE BPEMEHHU U COKPAILICHUE JAJIHHbBI
6.3 DHeprus ¥ UMITyJIbc CBOOOIHON YaCTUIIBI
6.4 CBsi3b Macchl ¢ 9HEPrHeil 1 UMITYJIECOM CBOOOJHON YaCTHIbI. DHEPrHsl MOKOsI CBOOOJHON YaCTHIIBI
7 KBAHTOBASI ®U3UKA
#it#Part## O JIEMEHTBI KBAHTOBOM OIITUKA
7.1 7.1.1 dotonbl. Dopmyna [Inanka cBsi3u 3HEPrUK GOTOHA € €r0 YaCTOTON. DHEPIHUs U UMITYJIbC POTOHA
7.1.2 OtkpsiTHe 1 uccaenoBanne Goroaddexra. OmbiTel A.I'. Cronerosa. 3akoHs! poTorddexra




7.2

7.3

7.1.3

Vpauenue DitHmTeliHa 1715 portodddekra. «KpacHas rpanuma» dporodddekra

714 Jasnenne ceera. Onpite [1.H. JIebenena

7.1.5 Xumudeckoe qeicTBre CBETa

7.1.6 TexHnueckue ycTpoicTaa: pOTOdIEMEHT, POTONATUHK, COTHEUHas OaTapest, CBETOHO

CTPOEHHME ATOMA

791 Monens atoma Tomcona. OnbiTel Pesepdopaa no mccienoBanuio ctpoeHust atoMa. [IimanerapHas MoIens
o aToma

799 [Moctynatel bopa. M3nyuenue u nornomienne (GOTOHOB MPH MEPEXOJE aTOMa C OJHOTO YPOBHS DHEPIHU Ha
o npyroi. Buasl cnektpoB. CrieKTp YpOBHEH SHEPrUM aToMa BOJOPOAA

703 BonHoBble cBoiicTBa uactui. Boanel ge bBpoiing. KopmyckynspHo-BonHOBO#H ayamusm. Jludpaxims
o 3JIEKTPOHOB Ha KpUCTaJUIaX

7124 CrioHTaHHOE U BBIHY)KJICHHOE U3Iy4eHHE. Y CTPOWCTBO U MPUHLHUII paboTHI Jla3zepa

7.2.5 TexHn4ecKue ycTpOUCTBa: CIIEKTPANIbHBIN aHAIH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMITBIOTED

7.2.6 [MpakTrdeckue padoTsl. HabmoneHne muHeHIaToro crexTpa

ATOMHOE A4/1PO

7.3.1 Merto/1p1 HAOJFOICHHST U PETUCTPALINH DJIEMEHTAPHBIX YaCTHII

739 OtkpsiTHE paguoakTuBHOCTH. OmbITHl Pesepdopna mo onpenesneHnio coctaBa pajgdoaKTUBHOTO H3ITy4EHHS.
e CaoiicTBa anbda-, 6eta-, raMMa-u3TydeHus. BiausHue pagroakTHBHOCTH Ha )KUBBIE OPIraHU3MBI

733 OTkpbiTHE TIpOoTOHa W HeiTpoHa. HykionHas mopenb sapa [eiisenOepra — lBanenko. 3apsj siapa.
e Maccosoe unciio sapa. M30Tors!

734 Anpda-pacnan. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacmayn. ['aMMa-m3iydeHue. 3aKOH paJOAKTHBHOTO
e pacnaza

7.3.5 DHeprus CBA3M HYKJIOHOB B siape. SaepHble cuibl. JedexT macchl sapa

7.3.6 Snepubie peakuun. JleJeHre B CUHTES OEP

737 Snepubrit  peakrop. TepmosimepHsiid cuHTe3. [IpoOiieMBI ¥ TEPCHCKTHBBI  SICPHOW JIHEPTETHKH.
e OKONOrM4eCcKHe acleKThl epPHON IHEPreTUKHI

7.3.8 OnemenTapHble yacTHIBL. OTKpbITHE TO3UTpoHA. DyHIaMEHTAIBHBIE B3AaUMOICHCTBUS




7.3.9

TexHMueckue yCTporucTBa: JO3UMETp, Kamepa BuibcoHa, simepHBIil peakTop, aToMHas 6oM0Oa

7.3.10 [MpaxTuaeckue padboTsl. MccnenqoBanue TpeKOB 9acTHII (TI0 TOTOBBIM (hoTorpadusamM)
OJIEMEHTBI ACTPOOU3UKIA
8.1 Bupn 3Bé3nnoro He6a. Co3Be3nusi, SpKHe 3BE3/bI, TNIAHETHI, UX BUIMMOE JBHKECHHE
8.2 Conneunas cucreMa. [lmaneTs! 3eMHOM rpynmbl. [[TaHETBI-TUTAHTHL U UX CIYTHHKH, KapIUKOBBIE ITITAHETHI.
' Maisie Tena ColHEUHOH CHCTEMBI
8.3 Counre, porochepa u armochepa. ConHedHass aKTUBHOCTE
8.4 Uctounuk sHepruu CosnHia u 3BE37
3BE311b1, X OCHOBHBIE XapaKTEPHCTUKH: Macca, CBETUMOCTD, PaJHyC, TEMIIEPaTypa, MX B3aUMOCBs3b. Jlnarpamma
8.5 «CTICKTPAJIBHBIN KJIACC — CBETHMOCTB». 3BE3ABI TJIABHOM IIOCIIEOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTb» JUISl 3BE3]] TTIABHOM MOCIIEI0BATEIbHOCTH
8.6 ###Par###BrayTpeHHee cTpoeHue 38E31. CoBpeMEeHHBIE MPE/ICTaBICHHUS O IPOUCXOXKACHNUH U 3Bomormy CostHia
' ¥ 38311, DTaIbl KU3HU 3BE3]1
8.7 Mnineunsiil Ilyte — Hama [Nanaktuka. CnupanbHas cTpykTypa ['anmakTuku, pacnpeeneHue 3BE3[, rasa u
' nbutd. [lonoxxenne u gemxenne Conana B [anaktuke. [1nockas u chepuueckas moacucTeMsl [ amakTUKH
8.8 Tunel ranakTuk. PaguoranakTuky u kBazapbl. YEpHbIE OBIPHI B SAApaxX ralakTHK
8.9 Bcenennas. Pacommpernne Beenennoit. 3akon Xa06uma. Pazoeranne ranaktuk. Bo3pact u panunyc BeenenHo#,
' teopus bonbuioro B3peiBa. Monens «ropsiueit Beenennoi». PenukroBoe nznmyuenue
8.10 MacmrabHas ctpykrypa Beenennoil. Meraranakruka. Hepeménabie mpo6ieMbl acTpOHOMUH










