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k OOIT COO

8. PabGouasi nporpamma no yueoHomy npeamery «®u3uka» (6a30Bblil YypOBEHb)
HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypoBHS Ha ypOBHE CpEIHEro o0Iero o0pa3oBaHusl pa3paboTaHa Ha
OCHOBE TIOJNIOKEHHH H TpeOOBaHWMU K pe3ynbTaTaM OCBOCHHMS OCHOBHOH 00Opa3oBaTEeNbHON MpOrpaMMbl,
npenctaBieHHEIXx B ®I'OC COO, a Takke c yu€ToM QenepalpHONW pabodeid mMporpamMMbl BOCHHTAHUS U
KOHIETIINK TIpenojaBaHus ydebHoro mpenamera «Dmsmka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
Denepanyy, pearTu3yoIX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPAMMBI.

CopeprkaHre TmporpamMMmsbl 1o (pU3MKe HampaBiIeHO Ha (OPMHUpPOBAHHME €CTECTBEHHO-HAYYHOW KapTHHBI
mupa obyuarommxcst 10-11 kmaccoB mpu oOyueHnn nx (u3nKe Ha 0Aa30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesitebHOCTHOTO Ioaxofa. [IporpamMma no ¢usuke cootBercTByeT TpeboBanusm @I'OC COO k nmiaHupyeMbIM
JMYHOCTHBIM, TIPEAMETHBIM U METaNpeIMETHBIM Pe3yJbTaTaM OOyUeHHs, a TaK)Ke YYUTHIBAET HEOOXOAUMOCTb
peam3anuy MEXIPEAMETHBIX CBs3ed (M3WKH C eCTeCTBEHHO-HAyYHBIMH YYeOHBIMH TIpeaAMeTaMu. B Hei
OTIPEJIENIAIOTCSl OCHOBHBIC LENTM U3y4YeHUs1 (U3UKU Ha YPOBHE CpPEAHEro oO0Iero o0pa3oBaHusl, MIIAHUPYEMbIE
pe3ybTaThl OCBOCHUS Kypca QU3HUKH: TMYHOCTHBIE, METapeIMETHbIC, TIpeIMETHbIC (Ha 6a30BOM YpPOBHE).

IIporpamMma 1o Gu3MKe BKIIOYACT:

o IUIAHUPYEMBIE DPE3yJIbTaThl OCBOEHHMsS Kypca (u3uKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpeaMEeTHBIE Pe3yIbTaThl 10 rogaM o0ydYeHus;
. coaepkanue yueoHnoro npeamera «Puznkay mo rogaMm o0ydeHHs..

®dusnka kak Hayka o HaubOosiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYNAs B KaUeCTBE YUeOHOrO MpeaMeTa B
IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CHCTEMY 3HaHHUH 00 okpykaromeM mupe. [LIkonpHBIH Kypc QUMK —
CHCTEMOOOPA3YIOIINH AJISl €CTECTBEHHO-HAYUHBIX YUE€OHBIX IPEIMETOB, OCKOJIBKY (U3MUYECKHE 3aKOHBI JIeXkKaT
B OCHOBE TPOIECCOB U SIBICHHUN, N3yYaeMBbIX XUMHEH, Ononorue, Gpusnueckor reorpadueil 1 acTpOHOMUEH.
Hcnonp3oBaHue W aKTHBHOEC NpPUMEHEHWE (HU3MYCCKUX 3HAHWH ONpeAessieT XapakTep W Pa3BHTHE
PasHOOOpPAa3HBIX TEXHONOTHMI B cdepe HHEPreTHKH, TPAHCIOpPTa, OCBOEHHUS KOCMOCA, IONYyYEHHS HOBBIX
MaTepHasoB C 3aJaHHBIMH CBOWCTBaMU M IpyruX. M3ydenue Qpu3nKku BHOCUT OCHOBHOH BKJIaJ B QOPMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOW KapTHHBI MHpa O0yYalolmuxcs, B OPMHPOBAHHE YMEHUIH MPUMEHSTh HAYYHBIH METOH
MIO3HAHUSI [IPU BBIITOJTHEHUH UMH YUEOHBIX HCCIIEIOBAHHM.

B ocHOBy kypca ¢usuku uia ypoBHS cpenHero oOumiero oOpa3oBaHUs IOJOKEH PAN HAEH, KOTOpBIE
MO’KHO pacCMaTpHUBaTh KaK MPUHIIMUIIBI €70 MOCTPOSHUSI.

Hoesn yenocmnocmu. B COOTBETCTBHM C HEH Kypc SBISETCA JIOTUYECKH 3aBEPIIEHHBIM, OH COACPIKHUT
MaTepHaj U3 BCeX pasaesioB (PU3UKH, BKIHOYAET KaK BOIPOCH KJIACCUYECKON, TaK M COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ Hell MaTepual Kypca GU3UKH 00beAMHEH BOKPYT (PUIUUECKUX
Teopuil. Bemymum B Kypce siBisercss pOpMHUpOBaHHE TPEACTABICHHNH O CTPYKTYPHBIX YPOBHSIX MaTepHH,
BEIIIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanuszanus mpeamoyaraeT HCIOIb30BAHUE T'YMAaHUTAPHOI'O MOTEHIHAIA
¢u3nueckoll HAyKHW, OCMBICICHHE CBSI3M pa3BUTUS (U3MKK C pa3BUTHEM OOINECTBAa, a Takke ¢
MHUPOBO33PEHYECKHMHU, HDABCTBEHHBIMU M SKOJIOTHYECKHMHU NPOOJIEMaMH.

Hoes npuxnaonoti nanpaenennocmu. Kypc (usnky mpeamosiaraeT 3HAKOMCTBO C IIMPOKHM KpPYroM
TEXHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHNH U3yUeHHBIX TEOPUIl U 3aKOHOB.

Hoesn osxonocuzayuu peanmsyercs TOCPEJICTBOM BBEIECHHS JJIEMEHTOB COJEpPXaHUS, MOCBAIEHHBIX
9KOJIOTHYECKUM NPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a TaKkxKe
00CyXaeHMS POOIIEM PAOHATIHFHOTO MPUPOIOTIONE30BAHUS U DKOJIOTHIECKOM 0€301TacCHOCTH.

Crep>XHEBBIMH DJIEMEHTAMH Kypca (HU3MKH Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUs SBISIOTCS
¢usnueckue Teopun (popMUpoBaHME NPEACTABICHUH O CTPYKTYpe MOCTPOCHUS (PU3NUECKOM TEOpHH, POJIH
(byHAaMEHTaJIbHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX MPEICTABICHHUAX O IMPHPOAE, TpaHHULAX
MPUMEHUMOCTH TEOPHIA, ISl ONTMCAHMSI €CTECTBEHHO-HAYUHBIX SIBJICHUI M MPOLIECCOB).

CucTeMHO-/IeATeTFHOCTHBIM MOAX0 B Kypce (PM3MKU peau3yeTcs MPexkae BCero 3a CUéT opraHu3aliu
9KCIIEPUMEHTAIILHOM AesTenbHOCTH o0yyaromuxcs. st 6a30BOro ypoBHs Kypca (QU3HKH — 3TO HCIIOIb30BaHUE
cUcTeMBbl (PPOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPHUMEHTOB U J1a00paTOPHBIX paboT, KOTOpPhIE B MPOrpamMMe 110
¢du3nke 0OBETMHEHBI B OOIIMI CIIMCOK YIYCHUYECKUX TPAKTHUECKUX padoT. BelieneHue B ykazaHHOM IMepevyHe
nabopaTtopHbelx  pa®OT, TPOBOAMMBIX ISl KOHTPOJSL M OLIEHKH, OCYIIECTBISCTCS  YYAaCTHUKAMHU
00pa3oBaTeIbHOTO MpoLEcca UCXOAs U3 OCOOCHHOCTEW IUIAHMPOBAHMS M OCHalleHHs kaOuHera ¢usuku. [Ipu
3ToM oOecleunBaeTcsi OBJAJCHHE OOYyJAIOUIMMHCA YMEHHSMH TPOBOIWTH KOCBEHHbIE HM3MEpEHHs,
WCCIICIOBAHUSl 3aBUCHUMOCTEH (PM3MUECKUX BEIMYMH U TOCTAaHOBKY OIBITOB IO NPOBEPKE NPENI0KEHHBIX
TUIIOTE3.

Bosbiiioe BHUMaHUE yAENSETCA PEIICHUIO PACUETHBIX M KaU€CTBEHHBIX 3a7ad. [Ipu 3ToM aiid pacy€THBIX
3a7a4 NMPHOPHUTETOM SIBIAIOTCS 337a4M C SIBHO 3aJaHHON (U3MYECKON MOJEINBIO, MO3BOJISIOIINE MPUMEHSTH
W3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjiena Kypca, TaK M MHTETpUpPYsS 3HAHUSA U3 Pa3HBIX
paszenoB. /i kauecTBEHHBIX 3a]lad IPUOPUTETOM SBIISIOTCS 3aJaHus Ha 00bsICHEHUE NPOTEKaHUs (PU3NIECKUX



SBIICHUH ¥ TIPOIECCOB B OKPYXAMOIIEH KU3HH, TpeOyrolue BbIOOpa (DU3NYECKON MOJENH Ui CUTyaluu
MPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusiMu @I'OC COO k marepHalbHO-TEXHUYECKOMY OOECTIICUYEHHIO YIeOHOTO
mporiecca 0a30BBIA ypOBEHb Kypca (M3WKHA HAa YPOBHE CPEIHETO OOIEro 0Opa30BaHMs TOJDKEH H3ydaThCs B
YCIIOBUSIX TMPEIMETHOr0 KaOuHeTa (HU3MKH WM B YCIOBUSX HHTETPHUPOBAHHOTO KaOWHETa IPEeIMETOB
€CTECTBCHHO-HAYYHOTO IMKIIa. B xaOuHeTe (pU3MKH JOJKHO OBITH HEOOXO0IUMOE J1Ta00PaTOpHOE 000PYI0BaHNE
JUTSL  BBITIOJTHEHHWA yKa3aHHBIX B TporpamMme 10 (H3WKe YYCHWYECKHMX TNPAKTUIECKHX pabdoT W
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

HdemoHcTpanmonHoe o6opynoBaHue (GOpMHPYETCS B COOTBETCTBHH C MNPUHIMIIOM MHHUMAaIbHON
JOCTAaTOYHOCTH M OO0ECleUnBaeT IOCTAaHOBKY MEPEUMCIEHHBIX B TporpaMme Mo (U3UKE KIFOUEBBIX
JIEMOHCTPANMN I WCCIIEAOBAHUS M3YYaeMBIX SBICHHH W TMPOIECCOB, IMIIMPHIESCKUX U (yHIAMEHTaTbHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlabopatopHoe oOOpyAoOBaHHME Il YYCHHYECKHX MPAaKTHYECKUX pabor dopmupyercs B BHIE
TEMaTHYECKHX KOMIUIEKTOB M OOecmedrnBaeTcsi B pacu€Te OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCs.
Temarnueckne KOMIUIEKTH JIAOOPATOPHOTO OOOpPYMOBAaHUS MOJDKHBI OBITH TIOCTPOEHBI Ha KOMILIEKCHOM
WCIIOJIb30BaHUN aHAJIOTOBBIX U IU(POBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJC
IUPPOBBIX JTa0OPATOPHIA.

OCHOBHBIMH LIETSIMHU H3Y4YeHHS (DU3UKH B 001IIEM 00pa30BaHUH SBIISIOTCS:

. (dopMHupOBaHNE WHTEpEca M CTPEMIJICHHUsS OOydalomuxcs K HAYYHOMY H3YYCHUIO MPHPOIHL,
Pa3BUTUC UX MHTCIIJICKTYaJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI\/'I;

o pa3BUTHE TPEACTABICHUH O HAYYHOM METOJIC MMO3HAHUS M (POPMHUPOBAHUE HCCIIEIOBATEIBCKOTO
OTHOLICHUA K OKPYKAIOIIUM ABJICHUSM,

o (dopMupoBaHHEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa H3y4eHHs OCHOB CTPOCHHUS MAaTEPHU H
(GyHIaMEHTaTBHBIX 3aKOHOB (DM3UKU;

o dopMupoBaHHe YMEHUI OOBICHATD SBICHHUS C MCIIOIb30BaHUEM (DU3MUECKHUX 3HAHUN M HAYYHBIX
JIOKa3aTeNbCTB;

. (dbopMHpOBaHNE MPEACTABICHUH O PONHM (U3UKK IS Pa3BUTUSl IPYTHX €CTECTBEHHBIX HayK,

TEXHUKH U TEXHOJIOTUH.

HocTwkenne 3THX Lenel obecreyuBaeTcsl peleHreM CIEAYIOMKX 3ahad B IpoLecce M3YUYeHUs Kypca
(M3MKH HA YPOBHE CPEIHETO 00IIero oOpa3oBaHUs:

o npruoOpeTeHne CUCTEMBI 3HaHWH 00 00X (PU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKIIIOYAss MEXaHWKY, MOJCKYJSIPHYI0 (U3UKY, OIEKTPOIWHAMUKY, KBAHTOBYIO (U3UKY H DJIEMEHTHI
acTpo(u3nKy;

o (dbopMupOBaHHE YMEHHI NPUMEHSATh TEOPETUYECKHE 3HAHUS JUIsi OOBSCHEHHS (HU3MUECKUX
SIBIICHUH B IIPUPOJIE U IS IPUHSITHS MPAKTHUECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

o OCBOEHHE CIIOCOOOB pellleHHs Pa3IMYHBIX 3a]1ad C SIBHO 33JaHHON (pu3ndeckoil Mozemnbio, 3a/1a4,
MOJJpa3yMEeBalOINX CAMOCTOSTENIFHOE cOo3/1aHue (PU3NIECKOM MOJICITH, aICKBATHOM YCIIOBHSIM 3a/1a4H;

o NOHUMaHHWe (HU3MYECKHX OCHOB M TPUHIMIIOB JCWCTBHS TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTMYECKUX MIPOIECCOB, UX BIMUAHUS Ha OKPYXKAIOIIYIO CPELY;

o OBJIAJIECHNE METOJaMH CaMOCTOSTENFHOTO IUIAHWPOBAaHHWS W TPOBEACHUS  (PU3HUEcKUx

SKCIIEPUMEHTOB, aHallM3a W WHTEpHpeTanuu WHGOPMAIWH, OIpPENeIeHNs TOCTOBEPHOCTH TOIYYEHHOTO
pe3yInbTaTa;

. CO3/IaHME YCIOBUM JJIi Pa3BUTUS YMEHUW MPOEKTHO-UCCIEN0BATENbCKOM, TBOPYECKOM
JIeSTeNIbHOCTH.

Ha usyuenune ¢usuku (6a30BbIi ypoBEeHb) Ha YpOBHE CpeiHEro oduiero oOpa3zoBaHus oTBoauTcs 136
yacoB: B 10 kmacce — 68 yacoB (2 4aca B Henenro), B 11 kiracce — 68 dacos (2 yaca B HEZEIIO).

[Ipemnaraempiit B mporpamMMe 1o (usuke NepedeHb J1ad0opaTOPHBIX M MPAKTUYECKUX paboT sBIseTcs
PEKOMEHIOBAaHHBIM, YyYUTENb JeJaeT BBHIOOp MpoBeAeHHUs Ja0OpaTOPHBIX pPabOT W ONBITOB C YYETOM
WMHIMBUIYaJIbHBIX 0COOCHHOCTEH 00ydaromuxcs.

COJEPKAHUE OBYYEHUS
10 KJIACC

Pasnen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUS

®u3uka — Hayka o npupone. Hayunble MeTOABI MO3HAHUSA OKpYKarolero Mupa. Poib skcnepuMeHnTa u
TEOPHH B MPOLIECCce TO3HAHHS PUPOJIbL. DKCIIEPUMEHT B (DU3HKE.

MogenupoBanue (GU3NYECKUX SIBICHUN W TporeccoB. Hayunwie rumore3sl. PU3WYECKHE 3aKOHBI H
Teopuu. ['paHUIBI MPUMEHUMOCTH (PU3UIECCKUX 3aKOHOB. [[pUHIIUT COOTBETCTBUS.

Pone u mecro ¢usuku B (HOPMHUPOBAHHUH COBPEMCHHOH HAy4yHOW KapTHHBI MHpPa, B IHPaKTUYCCKOH
JIEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHanoroBele ¥ MUGPOBEIC U3MEPUTETHHBIC TIPUOOPHI, KOMITLIOTEPHBIC TATYHUKH.



Pa3nen 2. Mexannka

Tema 1. Kunemamuxa

Mexaanueckoe nBmxKeHHe. OTHOCHTENBHOCTh MEXaHWYeCKoro mABmkeHns. Cucrema oTcuéra.
TpaekTopus.

[lepememienne, cKOpocTh (CpeAHS CKOPOCTb, MTHOBEHHas CKOpPOCTb) M YCKOPEHHE MaTepHabHOMN
TOYKH, UX MTPOEKIINU Ha OCH CUCTEMBI KoopauHaT. ClioykeHue MepeMenIeHHid U CII0KEHNE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE IMpsIMOIMHEHHOE ABIDKeHue. ['padmky 3aBUCMMOCTH KOOpPIUHAT,
CKOPOCTH, YCKOPEHMSI, MYTH U NEPEMEILLIEHHS MaTepUaIbHON TOYKU OT BPEMEHHU.

CBobonHoe nageHue. Y cKopeHrne cBOOOIHOTO MaIeHHSI.

KpuBonuHnelinoe npmxeHue. JIBuKeHUE MaTEPUATIBHON TOYKHU IO OKPYKHOCTH € IOCTOSIHHOM IO MOJYJIIO
CKOpOCTBI0. YTIIOBas CKOPOCTb, JIMHEHHas ckopocTs. [leproa u yacrora oOpamenus. LleHTpocTpeMuTensHoe
YCKOpEHHE.

TexHuueckue ycTpOHCTBAa M MPAKTUUYECKOE NMPUMEHEHUE: CIUAOMETpP, IBHKCHHE CHApsAOB, LICIIHBIE U
pEMEHHBIE IEPENAYN.

Jlemoncmpayuu

Mopens cucTeMbl 0TCUETA, WILTFOCTPALNS KHHEMATUIECKUX XapaKTEPUCTUK JIBUKEHUSL.

IIpeo6pa3oBanne NBIKEHHUHA C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

ITagenue Ten B BO3AyXe U B pa3pesKeHHOM MTPOCTPAHCTRE.

Habnronenue apmkeHus Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

Nzmepenne yckopeHusi CBOOOIHOTO TaIeHUsI.

Hanpagnenue ckopocTH Ipy ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3yyeHne HepaBHOMEPHOr'O IBMXKEHHUS C LEIbI0 ONPEAEICHISI MTHOBEHHON CKOPOCTH.

HccnepoBanue COOTHOLIECHUS MEXAY MYTSIMHU, MPOUICHHBIMU TEJIOM 3a MOCIEAOBATEIbHBIC PAaBHBIC
MIPOMEXKYTKH BPEMEHH TpY paBHOYCKOPEHHOM JIBKEHHUH C HAYaJIbHOM CKOPOCTBIO, pABHOM HYJIIO.

N3y4yeHue NBUKEHMS IIAPUKA B BA3KOM KUJIKOCTH.

Wzydenune nBmxeHMs Teia, OpPOIIEHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOcTH 'anunes. [lepbiil 3akoH HetoToHA. THEpLMANbHBIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoii 3akoH HeroToHa 11 MaTepHaTIbHON TOYKH.
Tpetunii 3axkoH HploTOHA 17151 MaTepHUaIbHBIX TOYEK.

3aKkoH BceMUpHOTo TaroreHus. Cumna tspkectH. [lepBast KocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH 'yka. Bec tena.

Tpenne. Bumger Tpenus (mokosi, ckonbxeHusi, kaueHus). Cuna tpermus. Cyxoe tpeHue. Cuina TpeHUsS
CKOJILKEHUSI W crina TpeHus mokos. Kosdounment tpenus. Cuina CONpPOTUBICHUS NMpPH JBWKCHUU Tella B
JKUAKOCTH HITH Ta3e.

[loctymarensHOE U BpaliaTenbHOE IBUKEHHE a0COIFOTHO TBEPAOTO Tela.

MOMEHT cuibl OTHOCUTENBHO OCH BpallieHus. [1nedo cuiibl. Y cioBusi paBHOBECHUS TBEPOTO TENA.

Texangeckue yCTpOﬁCTBa U TPAKTUYCCKOC MPUMCHCHUC: NOAINHMITHUKH, ABUIKCHUC HNCKYCCTBCHHBLIX
CITyTHHUKOB.

Lemoncmpayuu

SIBiieHUE MHEPIUU.

CpaBHEeHHE Macc B3aUMOJIEHCTBYIONIUX TEJI.

Bropoii 3akon HeioToHa.

Nsmepenue cuil.

CrnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTHU OT J1eOpMaLny.

HesecomocTs. Bec Tena npu yckopeHHOM NOABEME U MAJCHUH.

CpaBHeHI/Ie CHUJI TPEHUS ITOKOs, KAUCHHA U CKOJIBXKCHUA.

VYcnoBus paBHOBECHs TBEPAOTO Tena. Buasl paBHOBecCHs.

Yuenuueckuii sxcnepumenm, rabopamopiuvie pabomsi

Wzyuenwue apmxeHns OpycKa Mo HaAKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHHKAIOIIMX B MPYKWHE W PE3NHOBOM 00Opasiie, OT MX
nedhopMarum.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO Tejla, UMEIOIET0 OCh BpalllEHUSI.

Tema 3. 3aKonvl COXpaHeHUA 8 MeXaAHUKe

WUmnynbe marepuanbHOW TOYKM (Tena), CUCTEMBbl MaTepHalbHBIX TO4eK. MMITynbC CHIIBI M M3MEHEHHE
UMITyJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE IBUKEHHE.

Pa6ota cuibl. MOITHOCTE CHITBI.

Kunernyeckas sHeprusi MaTepuaabHON TOuku. Teopema 00 N3MEHEHUH KMHETHYECKOH SHEPTHH.

[orennmanbuass oSHeprus. lloTeHumaneHast dHEprusi ynpyro AeOpMHPOBAHHOH  MPY)KHUHBL
[loTenunanpHast SHEPTHS TeIa BOIM3HM MOBEPXHOCTH 3EMIIH.



[loTennnanpHblE W HEMOTEHIMANBHBIE CHIBL. CBS3b PabOTHl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKOW SHEPTUH CUCTEMBI Tell. 3aKOH COXpaHEHUSI MEXaHUUECKOU SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycCTpoMcTBa M NPAKTHUECKOE IPUMEHEHHUE: BOJOMET, KOMEP, MPYKUHHBIM MHUCTOJIET,
JIBIKCHHE PaKeT.

Jlemoncmpayuu

3aKoH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[epexo/1 NOTECHIMATLHOW YHEPTUN B KHHETHUECKYIO i O0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

Nzydenne abCcoNOTHO HEYIPYTOTO yAapa ¢ MOMOMIBIO IBYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

Uccnenoanue cBs3u pabOThl CHUIBI ¢ M3MEHCHHMEM MEXAaHHUYECKOM OHHEPrHMHM Tejla Ha MpUMEpe
PaCTSKEHUST PE3UHOBOTO KI'yTa.

Paznen 3. MoJekyasipaas (pu3uka 4 TEPMOAUHAMHUKA

Tema 1. Ocrogvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OcHOBHBIE TIOJIOKEHHUSI MOJIEKYJIAPHO-KHHETHUECKONH TEOPHH U MX OIBITHOE 000CHOBaHUE. bpoyHOBCKOe
nexerne. uddysus. Xapaktep OBMKEHUS W B3aMMOJCWCTBUS YaCTHII BellecTBa. MoOJEIH CTPOEHUS Ta30B,
JKUAKOCTEH M TBEPIBIX TeM M OOBACHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojelield. Macca u pa3mepsl
Mmonekyn. Konngectso BemectBa. [locTosHHas ABoranpo.

TemnoBoe paBHoBecue. TemmnepaTypa u e€ usmepenue. lllkana remnepatyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETHYECKOW TEOPHUN HIECAIBHOTO Ta3a.
AOconoTHasl TeMIlepaTypa Kak Mepa cpelHedl KWHETHYECKOW DSHEPrHH TEIUIOBOTO JIBMXKCHUS YaCTHIl Tas3a.
Illxkana Temmneparyp KenbBuna. ['azoBbie 3akonbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akon JlanbToHa.
W3ompornieccbl B UACAIBHOM Ta3e C IIOCTOSHHBIM KOJIMYECTBOM BeIECTBa. ['paduueckoe ImpencTaBieHUe
M30TPOLIECCOB: H30TEpMa, H30X0pa, H300apa.

TexHUUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OnbIThl, AOKA3bIBAIOUIME TUCKPETHOE CTPOCHHE BemecTBa, (oTorpaduu MOJEKYJNT OpPraHHMYeCKHX
COECIMHECHU.

OmnbiThl 110 MU Y3UHU KAIKOCTEH U Ta30B.

Mogens OpOyHOBCKOT'O IBHXKEHHUSL.

Mogens onbita [ITepHa.

OnBITHI, OKA3BIBAIOIIUE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJENCTBHS.

Monens, MTIOCTPUPYIONIas MPUPOAY AAaBICHHS ra3a Ha CTEHKH COCY/Ia.

OMnBITHI, WILTIOCTPUPYIOIIUE YPAaBHEHNE COCTOSIHUS UA€aJIHHOT0 Ta3a, N30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

OmnpeneseHue Macchl BO3yxXa B KJIIACCHOH KOMHATe HA OCHOBE M3MEPEHUI 00bEMa KOMHATHI, IABJICHUS U
TEMIIEpaTypbl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS Pa3peKEeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmoauHamuueckasi cucteMa. BHYTpeHHsSSI 3HEprusi TEPMOAMHAMHYECKOM CHCTEMBI M CIOCOOBI €€
n3Mmenennst. KonuuecTBo TEMIOTHl U pa60Ta. BHYTpeHHSISI OHEPrusg OJHOATOMHOI'O HMACAJIBHOI'O TIa3sa. BI/I[IBI
TeIUIoNepeau: TeIUIONPOBOIHOCTh, KOHBEKIINS, U3TydeHHe. Y IesIbHas TeIUIOEMKOCTD BellecTBa. KomnuecTBo
TEIUIOTHI IIPH TEIUTONEpeaaye.

[Tonsitue 00 ammabatHOM mporecce. IlepBbiii 3aKkoH TepMoauHaMHUKU. [IpUMEHEHHE MEepPBOro 3aKoHa
TEPMOJMHAMUKH K H30Mporieccam. I paduaeckas uHTEpHpeTays paboTs rasa.

Bropoii 3akoH TepMoguHaMuKi. HeoOpaTuMocTs mpoieccoB B IPUPOJIE.

TemnoBeie Mamuubl. [IpuHIMITEL ASWCTBUS TEIIOBBIX MamMH. [IpeoOpa3oBaHusl SHEPrUU B TEIUIOBBIX
mamuHax. KosddumumeHT mone3Horo neictBus TeruioBod MammHbl. [lukn KapHo u ero kosddumment
MIOJIE3HOTO ACHCTBUS. DKOIOTHUYECKUe MPOOIeMbI TEINTOIHEPT€THKH.

TexHHUECKHE YCTPOWCTBA M MPAKTHYECKOE MPUMEHEHHUE: ABUraTeilb BHYTPEHHErO CropaHHs, OBITOBOI
XOJIOAUIIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEPrHM Tejla MPH COBEPIICHHH PaOOTHI: BBUIET NMPOOKH M3 OYTBUIKH IO
JIECTBUEM C)KATOTO BO3JlyXa, HarpeBaHue dupa B JTaTYHHOH TPYOKe MyTEM TpeHus (BUICOTEMOHCTPAIIHS).

M3menenne BHYTpEeHHEH 3HEPTHUH (TEMIIEpaTyphl) Tella Py TeTIonepenade.

OnbIT M0 aAMabaTHOMY PACHIMPEHUIO BO3AyXa (OMBIT C BO3LYLIHBIM OTHUBOM).

Mopenu napoBoii TypOHHBI, ABUTaTENsl BHYTPEHHETO CrOPaHHs, PEaKTHBHOTO JBUTATEIsl.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

M3mepenne ynenbHON TEMIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt



[TapoobpazoBanne n xkoHAeHcanusa. Vcapenue u kumeHue. AOCOMOTHAS U OTHOCHTENbHAS BIAKHOCTD
BO31yxa. HacwIleHHBIN map. YenbHas TeIioTa mapooOpa3oBaHUs. 3aBUCHMOCTH TEMIIEPATYPbl KUTICHHUS OT
JTaBJICHUSL.

Teépnoe temo. Kpucrammmdyeckne m amopdHBIE Tena. AHH30TPOIUS CBOWCTB KpUCTALIOB. JKumkwe
kpuctayuiel. CoBpeMeHHbIE MaTepuanbl. [lmaBneHwe W KpucTalm3amus. YOeiabHas TeIuloTa IUTaBIICHHS.
CyOnumarnus.

YpaBHEHHE TEIIOBOT'O OaraHca.

TexHUYecKHe YCTPOICTBA W TMPAKTUYECKOE MpPHUMEHEHHE: TUTPOMETP W TCHUXPOMETpP, KalOPUMETP,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACKHIIIIEHHBIX ITAPOB.

Kunenue npu NOHM>KEHHOM JTAaBICHUM.

CriocoObl U3MEPEHHUS BIKHOCTH.

Habmronenne HarpeBaHuWs ¥ IDIABICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3mepeHne 0THOCUTETBHOM BIAXKHOCTH BO3AyXa.

Pasnen 4. dnekTpoauHaMuka

Tema 1. Inekmpocmamuxa

OneKTpu3auus Tel. OJeKTpuueckud 3apsa. [IBa Buaa siaeKkTpuyeckux 3apsaoB. I[IpoBoaHukw,
JU3JICKTPUKH U TOIYIPOBOAHUKH. 3aKOH COXPaHEHHS 3JIEKTPUIECKOTO 3apsa.

Bzaumoneiicteue 3apsimoB. 3akoH Kymona. TouedHBIN AIEKTpUUECKH 3apsiy. DJICKTPUUECKOE IOJe.
HanpstxéHHocTh  3ekTpuueckoro moiyid. IlpuHnmm —cynepno3uuuu — 3JeKTpudeckux nonei.  Jlunum
HaNpsDKEHHOCTH AIIEKTPUYECKOTO MOJISL.

PaGota cun osnektpoctatnueckoro mousisi. Ilortennman. PaszHocts mnoreHnmanoB. I[IpoBOTHWKH U
JURJIEKTPUKH B 3JIEKTPOCTaTHUYECKOM Toje. JuanekTpudeckas MpOHULAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. ONEeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEPrusl 3apsHKEHHOIO
KOHJIeHCaTopa.

TexHndyeckue  ycTpoHCTBA W MpaKTUYECKOE  TNPUMEHEHHE:  BJEKTPOCKOIN,  BJIEKTPOMETP,
3JIEKTPOCTATHYECKasl 3alluTa, 3a3eMJCHHE 3JIEKTPONpUOOpOB, KOHIEHCATOP, KONHMPOBAJBHBIM ammapar,
CTpYHHBII NPUHTED.

Jlemoncmpayuu

YCTpoHCTBO M MPUHINI JEUCTBHA DIIEKTPOMETPA.

BsaumMoneiicTBrue HadJIEKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TTOJIE 3aPSKEHHBIX TE.

IIpoBOAHMKH B AJIEKTPOCTATHYECKOM TIOJIE.

OneKkTpocTaTuiecKas 3aluTa.

JMdIeKTpUKH B 371€KTPOCTaTUIECKOM TIOJIE.

3aBHUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCATOPA OT IUIOIIA N TUIACTHH, PACCTOSHHS MEXIY HUMHU
U TUBJIEKTPUUECKOW MPOHUIIAEMOCTH.

OHeprus 3apsLKeHHOr0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, iabopamophvie pabomovi

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. llocmoanunwtii 31exmpuyeckuil mox. Toxu 6 paznuunpix cpedax

ONEeKTpUYECKUI TOK. YCIIOBHS CYIIECTBOBAHHUS SJIEKTPUYECKOro Toka. Mcrounmkn Toka. Cumia TOKa.
TTocTosiHHBIN TOK.

Hampsoxenue. 3akon OMa 1715 y4acTka HEH.

ONEKTPUUYECKOE  CONPOTUBIEHHME. YEIbHOE CONpPOTHBIEHME BemecTBa. [locnenosarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHHUKOB.

Pabora snexrpuyeckoro Toka. 3akoH Jlxxoyns—JIenna. MoIIHOCTb 3EKTPUIECKOTO TOKA.

ONEeKTPOABMKYILAs CHIa M BHYTPEHHEE COIPOTUBIEHHE HCTOYHMKA ToKa. 3akoH Oma nans moiaHou
(3aMKHYTOH) 3MeKTprudecKkoi mermu. KopoTkoe 3aMbIKaHME.

ONeKTpoHHas MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTh COMPOTHUBICHHS METAUIOB OT
TeMneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuyecKuil TOK B Bakyyme. CBOWCTBA SJIEKTPOHHBIX ITYYKOB.

HonynpoBoguuku. CoOCTBEHHAass W TPUMECHAs MPOBOJAMMOCTH IMONYNMpPOBOAHHKOB. CBoiicTBa p-N-
nepexoza. [lonynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUUYECKUI TOK B pacTBOpax M pacIulaBax 3JIEKTPOJHUTOB. OJIEKTPOIUTHYECKAs AHCCOLMALUS.
DIIEKTPOITH3.

DIEeKTpUYECKUN TOK B razax. CaMOCTOSTEIbHBIA U HECAMOCTOSATENBHBIN pa3psa. Monnus. [Inazma.



TexHHUecKre YCTPONCTBA U MPAKTHUECKOE IMPHUMEHEHHUE: aMIIEPMETP, BOJIBTMETpP, PEOCTaT, UCTOUHUKH
TOKa, 3JICKTPOHATrpeBaTeNIbHBIE TMPHOOPHI, AIEKTPOOCBETUTENBHBIE MPUOOPHI, TEPMOMETP COIMPOTHBIICHUS,
BaKyyMHBIH JHOM, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, ITOTYTIPOBOIHUKOBBIA JHO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mMepeHue cuiibl TOKa U HAIPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS! LWIMHAPUYECKUX NPOBOJHUKOB OT JJIHMHBI, IUIOUIATU IOMEPEYHOTO
CeUeHMs U MaTepuana.

CMerraHHOE COeIMHEHUE ITPOBOJHUKOB.

[IpsmMoe wu3MepeHue SIEKTPOABIKYLIeH cuibl. KopoTkoe 3amblkaHHe TallbBaHMYECKOTO JIIEMEHTa M
OLICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBHCUMOCTbH CONIPOTHUBIICHUSI METAIIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoii paspsit ¥ IPOBOAUMOCTD BO31yXa.

OnRHOCTOPOHHSISI TPOBOIUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomsi

N3yyeHne cMeIaHHOTO COeIMHEHNUS PE3UCTOPOB.

H3mepeHue 3eKTpOABMKYILEH CHITBI ICTOYHUKA TOKA U €T0 BHYTPEHHETO COMPOTHUBIICHUSI.

Hab6monenue amekrponmsa.

MesknpenMeTHbIe CBSI3H

N3zyuyenne kypca ¢u3uku 6a3oBoro ypoBHs B 10 kiacce OCYyHIECTBISICTCS C YUETOM CONEPKATEINBHBIX
MEXIIPEMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKy, OMOIOTHH, XMMUH, Feorpaduu 1 TeXHOJIOTHH.

Mesicnpedmemnvle nousamusi, CBI3aHHbIE C U3yY€HHEM METOJOB HAyYHOI'O IO3HAHUSL: SIBICHHUE, HAYYHBIN
¢axT, runoTes3a, punUecKas BeIUYWHA, 3aKOH, TEOPHS, HAOJIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOZECb,
U3MEpeHHe.

Mamemamuka: pelieHne CUCTEMBI ypaBHEHUH, THHEWHAS QYHKINA, Tapadoia, rurnepboa, ux rpaduku u
CBOWCTBAa, TPUTOHOMETpUYECKHWE  (QYHKUMH: CHHYC, KOCHHYC, TaHTE€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIIECTBO, BEKTOPHI M UX MPOCKIIMK Ha OCH KOOPAHMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: MexaHnveckoe IBW)KEHHE B XKHUBOH mnpupone, Audys3us, OCMOC, TEIUIOOOMEH XHUBBIX
OpraHu3MoB (BHIBI TEIIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUICCKUE SIBIICHHS B )KUBOW TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEUIECTBA, MOJISIpHAs
Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TEJ, JXUIKOCTEH W Tras3oB, BJIEKTPHUYECKHE CBOICTBA METaJlIOB,
3NIEKTPOJINTHYECKAsI AUCCOLUALINS, TAJIbBAHHKA.

Teoepaghus: BNaXXHOCT BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusi: npeoOpa3oBaHUE IBWKEHUI C HCIOJIB30BAHUEM MEXaHU3MOB, YUYET TPEHHS B TEXHHKE,
NOJIINIHUKY, HWCIIOJIb30BAHME 3aKOHAa COXPaHEHHWS HMIIYJlIbca B TEXHUKE (pakeTa, BOIOMET U ApYrue),
JBUTATENlb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHa, OBITOBOW XOJOJWIBLHHK, KOHIUIMOHEP, TEXHOJIOTUU
IMOJIy4CHUA COBPEMCHHBIX MarcpualosB, B TOM YHUCJIE HaHOMAaTEpHaJios, )41 HaAHOTCXHOJIOTHH,
JNIEKTpPOCTATHYECKass ~ 3alluTa,  3a3eMJICHHE  JJIEKTPONPHOOpPOB,  KCEPOKC,  CTPYHHBIH  HPUHTED,
3JIEKTPOHArpeBaTeIbHBIC MPUOOPHI, JICKTPOOCBETUTEIbHBIC IPUOOPHI, raJIbBAHHUKA.

11 KJIACC

Pasnen 4. dnekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAA UHOYKUUA

[TocTosiHHbIe MarHuThl. B3aumonelicTBre MOCTOSHHBIX MAarHUTOB. MarHutHoe mnose. BeKkTop MarHuTHOM
nHAyKuuu. [IpuHOUn cynepno3uuuyd MarHUTHBIX MOJIeW. JIMHMM MarHuTHOM uHAykuuu. KapruHa JmHHAN
MAarHUTHOW WHIYKITAHU TIOJIS TOCTOSIHHBIX MarHHUTOB.

MarnuTHoe moje OpoBOAHMKA C TokoM. KapThHa JMHMI MHAYKIMM MAarHUTHOTO TOJA JJIMHHOIO
OpSIMOTO TMPOBOJHUKA M 3aMKHYTOTO KOJBIEBOTO IPOBOJHUKA, KATYIIKU C ToKOoM. OmbIT 3pcrena.
BzaumoaeiicTBre NpoOBOJJHUKOB C TOKOM.

Cuna Amrmepa, e€ MOAyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOAy/Ib U HampaBiieHue. [[BUKeHUE 3apsyKEHHOM YacTULIBl B OAHOPOIHOM MarHUTHOM
noste. Pabota cuer Jlopentia.

SBieHUE DIICKTPOMArHUTHONW WHAYKIWHU. II0TOK BEKTOpa MarHUTHOW WHIYKITMH. DJIEKTPOJBIDKYIIAS
cujia UHAYKIMU. 3aKOH 3JEKTPOMAarHuTHON uHaykuuu dapanes.

BuxpeBoe anekTpuueckoe mojie. DNEKTPOABMKYINAS CHIa WHIYKIUA B TPOBOJHUKE, ITBIKYIIEMCS
MOCTYIIATEIHHO B OJHOPOTHOM MarHUTHOM ITOJIC.

IIpasuiio Jlenna.

MHIyKTUBHOCTD. SIBIEHUE CAMOMHAYKIIMH. DIEKTPOABIKYIIAS CHIIa CAMOMHAYKIIUH.

DHeprusi MAarHATHOTO TIOJIST KaTYIIIKH C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHudeckue yCTpoOMCTBAa M NPAKTUUYECKOE NPHUMEHEHHE: MOCTOSHHBICE MArHUTHI, SJIEKTPOMATHUTHI,
3JIEKTPOJIBUTATElb, YCKOPUTEIHU JIIEMEHTAPHBIX YAaCTHIl, UHAYKIITMOHHAS M1€Yb.



Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO IMy4YKa MArHUTHBIM OJIEM.

JIvHMM WHAYKINYA MarHUTHOTO TIOJIS.

BzaumopeiicTBrue n1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiicTBue cunbl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3eKTPOMarHuTHON MHAYKLIMH.

ITpaBuno Jlenna.

3aBUCHUMOCTH JIEKTPOABIDKYIIECH CUITBI MHIIYKIIUK OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO MTOTOKA.
SIBneHne caMOMHAYKINH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi

N3y4yeHne MarHuTHOTO MOJISL KATYIIIKU C TOKOM.

HccnenoBanne neiicTBAS TOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.
HccnenoBanne SBIEHUS SIEKTPOMArHUTHON HHYKIIHH.

Paznen 5. KoneGanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJIEOAHUA

KonebarenpHas cucrema. CBOOOIHBIC MeXaHUYeCKUE KojeOanus. ["apMoHnueckue konebanus. llepuon,
yacTora, amIuiuTyga U ¢dasa koneOanuil. [IpyKMHHBIH MasTHUK. MaTeMaTHUECKHH MAasTHHK. YpaBHEHHUE
rapMOHHYECKUX KojieOaHui. [IpeBpalienne sHeprun Npyu rapMOHUYECKUX KOIEOaHUsX.

KoneGartenpHprii koHTYp. CBOOOIHBIE SIEKTPOMATHUTHBIE KOJeOaHWS B HACATBFHOM KOIEOATEIHhHOM
KOHTYpe. AHAIOTHS MEXAY MEXaHHUECKHMH U JJIEKTPOMarHUTHBIME KojeOaHusMu. @opmyrna Tomcona. 3akoH
COXPAHEHUs SHEPTHU B HACATILHOM KOJIeOaTeIbHOM KOHTYPE.

IIpencraBnenue o 3aTyxaloUMX KonedaHUAX. BuIHyXIeHHble MexaHMuyeckue KojeOaHusA. Pe3oHaHc.
BbIHYKICHHBIC JICKTPOMATHUTHBIE KOJICOaHUSI.

Ilepemennslit Tok. CHHYCONAAIBHBIN EPEMEHHBIH TOK. MOIIIHOCTh IEPEMEHHOI0 TOKa. AMITTTUTYAHOE U
JeHcTByOIIEee 3HAUEHUE CUIIBI TOKA M HAIPSDKECHUS.

Tpancdopmatop. [IpousBoacTBo, mepeaaya u MOTPeOIICHUE IIEKTPHUECKON SHEPTHH. JKOJIOTHUECKHUE
PUCKM TIpU TPOU3BOJCTBE 3JEKTpodHepruu. KynbTypa HCIONB30BaHUS 3JIEKTPOIHEPTHMH B IOBCEIHEBHOM
KU3HH.

TexHHueckre yCTpoHcTBAa M MPAKTUUECKOE IPUMEHEHHE: JIIEKTPUYECKUI 3BOHOK, TI€HEpaTop
MIEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIIepeay.

Lemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTebHON cUCTeMBbI (IPYKUHHBIN MM MAaTeMaTHYECKUH MasiTHUK).

HabiroeHue 3aTyxaronmx KoJieOaHmi.

UccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHMIA.

Habmonenue pe3oHanca.

CB00OOIHBIC 3TICKTPOMATHUTHBIE KOJICOaHUSI.

OciorpaMMbl  (3aBUCUMOCTH CHJIBI TOKa M HampsDKEHHS OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KOJIeOaHMIA.

Pe3onanc npu mocie0BaTeIb-HOM COEIMHEHNH PE3UCTOPa, KaTYIIKH HHAYKTHBHOCTH M KOHJICHCATOPA.

Mojienb TUHUM SJIEKTPOTIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOJa MAJIBIX KOJeOaHUH rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Ipy3a.

HccnenoBanne mepeMeHHOr0 TOKa B IIETIH U3 MOCIIE0BATENHHO COSAMHEHHBIX KOHIEHCATOPA, KaTyIIKHA U
pesucTopa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHnueckue BOJIHBI, YCI0BHA pacnpocTpaHeHus. llepumon. CkopocTh pacnpocTpaHEHHMs W JUIMHA
BoJHBI. [lomepeunslie U po/10IbHbBIe BOMHBL. HTepdepennus u qudpaxims MeXaHHIECKHX BOJIH.

3Byk. CxopocTh 3ByKa. I poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHuTHBIE BOJHBI. YCIIOBUS M3JIyUEHHUs 3JIEKTPOMATrHUTHBIX BOJH. B3anMHasg opueHTanus
BekTopoB E, B, V B anexTpomaranTHoil BoaHe. CBONCTBA 3JIEKTPOMArHUTHBIX BOJH: OTPAKEHHUE, MPEIIOMIICHHE,
noJsipu3anys, audpaknus, naTepepernns. CKOpOCTh MEKTPOMArHUTHBIX BOJH.

[kana 3MeKTPOMarHUTHBIX BOJH. [ [puMeHeHNe 3/IeKTpOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuniunel paauocBsizu U TeneBuaeHud. Paqronokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpeibl.

TexHn4Yeckre ycTpoWCTBA M MPAKTHUECKOE NMPUMEHEHUE: MY3bIKaIbHbIE HHCTPYMEHTHI, YJIBTPa3ByKOBasI
JUAarHOCTHKA B TEXHUKE U MEAMLIMHE, paaap, paguonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-meds.

Jlemoncmpayuu

O06pa3oBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOAOIBHBIX BOJIH.

Konebmomeecs Teno kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHHs U IPEIOMIICHUS] MEXaHUYECKUX BOJIH.



HaGmonenune nuarepdepeHy u Anppakui MEXaHMIECKUX BOJH.

3BYKOBOH pe30HaHC.

Habntonenue cBs31 TPOMKOCTH 3BYKa M BEICOTHI TOHA C aMIUTUTYAOH U 9aCTOTOH KOJeOaHHH.

HccnenoBanue CBONCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)keHHE, IPEIOMIICHUE, OJspu3aus, Audpakuus,
UHTEPPEPEHITHS.

Tema 3. Onmuxa

T'eomerprueckas ontuka. IIpsMonuHeiiHOE pacHpOCTpaHEHHE CBETa B OJAHOPOIHOM cpexe. Jlyu cmera.
To4deuHblil HICTOYHHK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre n300pakeHHi B TNIOCKOM 3epKalle.

[Ipenomiienne cBeta. 3aKoHBI MpPEJIOMIICHHsI cBeTa. AOCOMIOTHBIA TMOKa3zaTens npenomieHus. [loinoe
BHYTpeHHee oTpakeHue. [IpenenpHblil yroi IoNMHOro BHYTPEHHET0 OTPaXKEHU.

Hucnepcus cBera. CaoxHbIN cocTaB Oenoro csera. L{BeT.

Cobupatomme M pacceuBaromiye JUH3bL. ToHkas JnH3a. DOKYyCHOE PAacCTOSHHE W ONTHYECKas CHia
TOHKOM JHH3BL. [locTpoeHne n3o0pakxeHnii B COOMPAONINX U PACCEUBAIONINX JIMH3aX. DOpMyIia TOHKOM JINH3BL.
VBenuduenue, JaBaeMoe JTHH30M.

IIpenensl npUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. Warepdepenuust cBeta. KorepeHTHble HWCTOYHMKU. YCIOBHS HAONIOJCHUS
MaKCUMyMOB 1 MUHHUMYMOB B HHT€P(EPESHINOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHHUKOB.

Hudpaknust csera. JudpakunoHHas pem€rka. YciaoBuUe HAOMIOACHHS TJIABHBIX MaKCHMyMOB MpHU
naJiecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

[onsipuzanus ceerta.

TexHHUECKHE YCTPOWCTBA M INPAKTUYECKOE NMPHUMEHEHHE: OYKH, jJymna, (oToammapar, NPOEKLHUOHHBIH
anmapar, MHKPOCKOIIL, TeJIECKOT, BOJIOKOHHAsI ONITHKA, TU(HPAKIIMOHHAS pEIIETKA, TIOSIPOU.

Lemoncmpayuu

[IpsimonmHElHOE pacTpocTpaHeHUe, OTPAKEHNE U MPEIoMIIeHHe cBeTa. OnTHdecKue MPUOOpHI.

IlonHOE BHYTpEeHHEE OTpakeHne. Mojiens CBETOBO/1A.

HccnenoBanue cBOMCTB M300paKEHUIA B JIMH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

Habnronenue unrepdepeHun ceera.

HaGmronenue nudpakiuu cBeTa.

HabGmronenue mucnepcuu ceera.

[Tony4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[Mony4eHue criekTpa ¢ TOMOUIBIO JUPPAKITHOHHON PEIIETKH.

Habmonenue nmomnsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

W3mMepenue nmokazaTesns MpeaoMIIeHHs CTEKIa.

HccnenoBanne cBOMCTB M300paKEHUIA B JIMH3AX.

Habmronenue aucnepcuu ceera.

Pa3znen 6. OcHOBBI CIeNMAJIBHON TEOPUU OTHOCUTEIBLHOCTH

I'panunpl  TpPUMEHUMOCTH  KJIAaCCHYECKOW  MeXaHukw. llocTymarel  CIlelMaIbHOM — Teopuu
OTHOCUTENFHOCTH: HWHBAPHAHTHOCTh MOMYJSl CKOPOCTH CBETa B BaKyyMme, NPHUHIUI OTHOCHUTEIHHOCTH
OWHIITEHHA.

OTHOCHUTEIIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHH 1 COKPAIIICHUE JITTHHBI.

DHeprus U UMITYJIbC PEISTHBUCTCKON YaCTHIIBI.

CBsI3p MacChl C SHEPTHEN U UMITYJIHCOM PEISITHBUCTCKOI YaCTHIIBI. DHEPTHS MOKOS.

Pasnen 7. KBanToBasi puzuka

Tema 1. dnemenmul K6AHM OGO ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprun (HOTOHA C €ro YACTOTOH. JHEPTHS U UMITYJILC (POTOHA.

OtkpeiTue U uccnenosanue Goroddpdexra. Onbitel A. I'. Ctonerosa. 3akonsl horosddexra. YpasaeHnue
OnHinTeiHa 1 horodddekra. «Kpacnas rpannna» gortosddexra.

Hasnenue ceeta. Onbitel I1. H. JIeGenena.

XUMHUYECKOE JAEHCTBUE CBETA.

TexHuueckre yCTPOHCTBa W NPAKTUYECKOE MpPHUMEHEHHE: (OTOIIEMEHT, (OTOJATUHK, COJTHEUHAS
OaTapesi, CBeTOIHOI.

Jlemoncmpayuu

®DoT0o3PeKT Ha yCTaHOBKE C IMHKOBOW TIACTUHOM.

HUccnenoBanue 3axoHOB BHeIIHETO (poTorddekra.

Ceeroauos.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OmbITel Pesepdopna mo paccesHuio o -gacTtuil. ILranerapHas Mozienb aToMa.
Iocrynater Bopa. M3nydenne u mornomieHne (pOTOHOB MpH MEpexoie aToMa ¢ OAHOTO YPOBHS DHEPIrUMU Ha
npyroi. Bunel ciektpoB. CiekTp ypoBHEHN SHEPIrUM aTOMa BOAOPOAA.

BousHoBsie cBoiicTBa yactuil. Bonnbl e bpoiinsa. KopnyckyisipHO-BOJTHOBON Jyallu3M.

CrioHTaHHOE U BBIHYKIEHHOE U3TyUICHHE.

TexHUYeCKHE YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: CICKTPalbHBINA aHaIMU3 (CIIEKTPOCKON), Jasep,
KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu
Mopnens onbita Pesepdopna.
Onpenenenye ATUHBI BOJIHBI J1a3epa.
Habmroenne muHedaThIX CIIEKTPOB U3ITyUESHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul
Habmonenue TMHEHYATOTO CIIEKTPA.
Tema 3. Amommuoe aopo
OKCHEpUMEHTHI, JOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHUs sapa. OTKphITHE paguoaKTUBHOCTU. OTIBITHI
Pezepdopna mo ompeneneHuio cocraBa pagdOaKTHBHOTO wu3nydeHus. CBoiictBa anbga-, Oera-, ramma-
W3Iy4YeHUs. BiusHue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.
OtkpbiTHe TpoToHAa W HeWTpoHa. Hyxmonnas mogens siapa [eiizenOepra—MBanenko. 3apsn suapa.
Maccosoe uucno sapa. M30Tomnst.
Anwda-pacnian. DNeKTpOHHBIN U MO3UTPOHHEIN OeTa-pacnaa. ['amMmma-u3nydenne. 3aK0H pagroaKTUBHOTO
pacnana.
OHeprust CBs3M HYKJIOHOB B sizipe. SnepHbie cuibl. JledekT Maccol sapa.
S nepuble peakuuu. JleaeHue u CUHTE3 saEp.
Snepusrii  peaxtop. Tepmosmepubiii cunaTe3. I[IpoOneMbl M TEPCHEKTUBHI SIAEPHONW DHEPTETHKH.
OKOJIOTHYECKHE acTeKTHI SIEPHOM SHEPTreTHKH.
OnemMeHTapHbIe YacTHIBI. OTKpPBITHE TTO3UTPOHA.
MeToap!l HabIIOACHHS U PETUCTPALMU 3JIEMEHTAPHBIX YACTHII.
®dyHnaMeHTaIbHBIC B3aUMOJICHCTBHS. ENMHCTBO (hu3HuecKoi KapTHHBI MUpa.
TexHudeckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHME: JO3UMETp, Kamepa BuibcoHa, siiepHbIi
peaxTop, aToMHast boMOa.
Lemoncmpayuu
CuéTurK NOHM3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomsi
HccnenoBanne TpekoB yacTHIl (10 TOTOBBIM (OTOTpadusiM).

Pa3nen 8. JneMeHTHI ACTPOHOMUH M ACTPOPUIUKH

Ortarnsl pa3BUTHs acTpoHOMHUH. [IpuKkianHOe 1 MUPOBO33PEHYECKOE 3HAUEHHE ACTPOHOMUH.

Bun 3Bé3H0T0 Heba. Co3Be3nus, sipkue 3BE3/1bI, IUTAHETHI, UX BUIUMOE IBHKEHUE.

ConHeyHas cructema.

Connue. ConHeuyHast akTMBHOCTh. lMcrounmk sHeprum ConHna u o 3BE€34. 3BE3IBI, WX OCHOBHBIE
XapaKTepUCTHUKH. JlmarpamMma «CHEKTpalbHBIM KJIacC — CBETUMOCTB». 3BE3IBI TJIaBHOW MOCIEI0BATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY IS 3BE3/ TJIABHOM IMOCIICIOBATEIPHOCTH. BHyTpeHHEE CTpOoeHUE 3BE3.
CoBpeMeHHEBIE TPEICTABICHUS O MIPOUCXOXKISHNH U 3BoJtonnu CoTHIA U 3BE3/1. DTaIlbl )KU3HU 3BE3I.

Muneunsiid Ilyte — Hama Tanmaktuka. [lonoxxenue u nBukenue ConHua B 'anaktuke. TUIBI ranakTHK.
Papnoranaktviky u kBasapbl. YEpHBIE ABIPHI B SIAPAaX TAJAKTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa66ma. Pazoeranne ranaktuk. Teopust Bosbmoro B3peia.
PenukroBoe n3nydeHue.

Macmra6Hast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie npo01eMbl aCTPOHOMHMH.

Yyenuueckue nabnoodenus

Habmionenust HEBOOPYXKEHHBIM TIJIA30M C  HCIOJb30BAHMEM KOMIIBIOTEPHBIX TMPWIOKEHHN JUIs
oTpezeNeHNs] TOJIOKEHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus (CeBepHOro
MONTYIIAPUS U SIPKHE 3BE3 MBI

Habmonenus B teneckon Jlynsl, maner, Mieunoro [lytu.

Oodo0maroniee NoBTOpeHHe

Posib pu3uKHM M acTPOHOMHU B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, CONMALHON M 3THUYeCKoW cdepax
JeSITeIbHOCTH YEJIOBEKa, POJIb U MECTO (DU3UKU M aCTPOHOMHH B COBPEMEHHOH HAay4YHOH KapTHHE MHUpa, pOJb
¢usnueckoil Teopur B (OPMHPOBAHMM NPEACTaBICHUHA O (U3UUECKONW KapTUHE MHpA, MECTO (PU3HUYecKOi
KapTHHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTaBICHUH O IPUPOJIE.

MesknpeaMeTHbIe CBSI3H

Uzyuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBIsieTCS C YUETOM COJEPKATEIbHBIX
MEXIPEIMETHBIX CBA3EH ¢ KypcaMy MaTeMaTHKH, OMOJIOT U, XUMHH, Teorpadiy U TEXHOJIOTHH.



Mesicnpeomemmvie nonsimus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO ITO3HAHMUS: SBJICHHUE, HAyYHBINA
¢akr, runoresa, GuU3nUecKas BEIUYUHA, 3aKOH, TEOPUs, HAOIOICHIE, SKCIIEPUMEHT, MOICTUPOBAHIE, MOJICIb,
M3MEpEHNE.

Mamemamuka: pelleHUE CUCTEMBbI YpaBHEHUH, TPUTOHOMETpHUYECKHe (QYHKIUH: CHHYC, KOCHHYC,
TaHTE€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIINH Ha OCH KOOPIWHAT,
CIIOKCHHE BEKTOPOB, TMPOU3BOJHBIC 3JICMCHTApHbIX (DYHKIMH, TpPH3HAKK TOM00US TPEYrOJIbHHUKOB,
ompezeneHNe IIOMaIN IIOCKUX GUTYp U 00bEMA TelL.

buonoeua: >nextpuyeckue ABIEHUS B XKUBOW NpPUPOJE, KoneOaTeNbHbIe JBIDKEHHS B XKUBOW HPUPOJE,
ONTHYECKUE SIBJICHUS B )KUBOU MPUPOJE, ICHCTBUE Paliallii HA )KUBBIE OPTaHU3MBI.

Xumus: CTpOEGHHE aTOMOB M MOJEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPIBIX Tell, MEXaHU3MBI
00pa30BaHMs KPUCTAIUTMYECKON PEMIETKH, CIIEKTPATBHBINA aHATH3.

Teoepaghus: MarHUTHBIC MOJIOCA 3EMIIM, 3aJIC)KM MArHUTHBIX Py, (OTOChEMKA 36MHOHN MOBEPXHOCTH,
MIpeJICKa3aHne 3eMIIETPSICEHUH.

Texnonozus: TAHAW SIEKTPOTIEpEaad, TEHEPATOP MEPEMEHHOTO TOKa, 3JIEKTPOJABUraTeNb, NHAYKIIMOHHAS
meyb, pamap, paauoNpUEMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meub, NPOCKITMOHHBIA —armapar,
BOJIOKOHHASI OTITHKA, COJTHEUHas OaTapes.

IHJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NTPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne yuebHOTO nipeamera «Du3nka» Ha YpOBHE cpenHero odmmero oopa3oanus (6a30BbIil YPOBEHB)
JOJIDKHO 06CCHC‘II/ITB JOCTHUXKCHUC CICOYIOIINX JIMYHOCTHBIX, METalIpCAMETHBIX u NpEeAMETHBIX
00pa3oBaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHs yueOHoro mpeamera «Dusnka» MOIKHBI OTpa)XaTh TOTOBHOCTH U
CHOCOOHOCTh  O0YYaroImUXCsi PYKOBOJACTBOBAThCA C(OPMUPOBAHHOW BHYTPEHHEH TO3MLHMEH JIMYHOCTH,
CHUCTEMOW  I[IEHHOCTHBIX OpWEHTAIMH, IO3UTUBHBIX BHYTPEHHHX  yOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJUIMOHHBIM IICHHOCTSIM POCCHICKOT0 00IIECTBA, PACIIMPEHUE KIU3HEHHOTO OIBITA U OMBITA JIESITETHHOCTH B
Ipolecce peaan3alui OCHOBHBIX HAalPaBIeHUH BOCIUTATENLHON IESTEIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamIaHCKOro BOCIIMTAHMS:

c(OpPMHUPOBAHHOCTh TPAXKAAHCKOW MO3HMIMH O0YYarolIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO 4JICHA
poccuiickoro o011ecTBa;

NPUHATHE TPAJAULHOHHBIX O0IEUETOBEUECKUX TYMaHUCTUIECKUX U IEMOKPATHIECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITENILHOCTh B MHTEpPECAaX TPaXKJAaHCKOro OOIIeCTBAa, y4acTBOBATH B
CaMOyYITpaBJIeHNH B 00pa30BaTeIbHON OpraHnu3alui;

YMEHHE B3aHMOJCHCTBOBaTh C COLMAIBHBIMH HHCTUTYTaMH B COOTBETCTBMH C HX (YHKUUAMH H
Ha3HAYECHUEM;

TFOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOM EATEIBHOCTH;

2)IATPMOTUYECKOr0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON TPa’KAaHCKON MICHTUYHOCTH, IATPUOTU3MA,

[EHHOCTHOE OTHOIIIEHHE K FOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHHSM POCCHUICKHX YU€HBIX B 00J1aCTH
(GU3NKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

c(hOopMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMSA, ITHYECKOTO MTOBEICHUS;

CIOCOOHOCTH OIEHMBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIE PEHICHHS, OPUEHTHPYSICh Ha MOpPaJIbHO-
HPAaBCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHCJIE B IEATENIBHOCTH YUYEHOTO;

0CO3HAHKE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

4)3cTeTHYECKOr0 BOCTINTAHUSA:

3CTETHYECKOE OTHOILIEHHE K MHPY, BKJIIOUYAs ACTETHKY HAyYHOTO TBOPUYECTBA, MPUCYLIETO (PU3MUYECKON
HayKe;

5)TpyaoBoro BocnuTaHu:

UHTEpEeC K Pa3IudHbIM cdepaM MpopecCHOHANLHON JIESTENILHOCTH, B TOM YUCIIE CBSI3aHHBIM C (PM3UKOH U
TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oynymiel mpodeccud U peajr30BbIBaTH COOCTBEHHBIE
’KM3HEHHbIE TJIaHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO W caMo0Opa30BaHUIO B 00JacTH (PH3MKH Ha TPOTSIKCHUU
BCEH JKHM3HH;

6)3K0JI0rMYEeCKOr0 BOCIIMTAHUSA:

c(OpMHUPOBAHHOCTh HKOJOIMYECKON KYJIbTYphl, OCO3HAaHHE IJIOOAJBHOIO XapakTepa 3KOJIOIMYEeCKUX
npobiem;

IUTAaHUPOBAaHNWE M OCYUIECTBIICHHE [JEHCTBUM B OKpPY)KAIOIIEH Cpele Ha OCHOBE 3HAaHUA Ilenel
YCTOMYMBOI'O pa3BUTHS YEJIOBEUECTBA;



pacIIMpeHNe OIBITa AEATEIBHOCTH HKOJIOTHUECKON HANpPaBICHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUH 10
¢dusnke;

7)IeHHOCTH HAYYHOI'0 MO3HAHMA:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (pU3NIECKOI
HayKH;

OCO3HAaHME LIEHHOCTH HAYyYHOH AEATENbHOCTH, TOTOBHOCTH B MPOLIECCE M3YYeHUsS! (PU3UKU OCYILECTBISTD
IPOEKTHYIO U HCCIIEIOBATENbCKYIO AEATEIbHOCTh HHANBHUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBePCAJbHbIE YieOHbIe AeiicTBUSA

ba3oBble Joruyeckue aeiicTBus:

CaMOCTOSTENHHO (hOPMYJTUPOBAThH M aKTYAIM3UPOBATH POOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE;

ONPENEIATh LENIN AESITENbHOCTH, 33aBaTh NapaMETPhbl U KPUTEPUU UX JOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U ITPOTUBOPEYHS B PaCCMaTPUBAEMbIX (PU3NIECKUX SBICHUAX;

pa3pabaThiBaTh IUIAH pEHICHUS NPOOJEMBI C YYE€TOM aHaIM3a UMEIONIMXCS MaTepUANbHBIX U
HEMaTepHAIbHBIX PECYPCOB;

BHOCUTbh KOPPEKTHBBI B JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YNIHTATOB LENSIM, OLEHUBATH PUCKU
MOCJICACTBUM JAEATECIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH Pa0OTy B YCIOBHSIX PEAJIbHOTO, BUPTYadbHOIO U KOMOHMHHPOBAHHOTO
B3aUMOJCHCTBHS,

pa3BUBaTh KPEAaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciienoBaTebLCKue AeiiCTBUS:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH IMMOHATHIMH U METOAaMH (DU3MUECKON HAYKH,

BIIQ/ICTh HaBBIKAMH y4eOHO-HCCIIENOBATENIbCKONH H IMPOEKTHOM esATeNFHOCTH B 00NacTH (PU3WKH,
CIIOCOOHOCTBID M TOTOBHOCTBIO K CaMOCTOSTEJILHOMY IIOMCKY METOJIOB peIIeHUs 3a1a4 (U3NYECKOrO
COJIepKaHuUs, IPUMEHEHHIO PA3IMYHBIX METOIOB MTO3HAHUS;

BJIQ/IETh BHJAMH JCATEIHHOCTH 10 IMOJYICHUIO HOBOTO 3HAHMS, €T0 HHTEPIPETANNHN, TPEOOPa30BAHHIO U
MPUMEHEHUIO B Pa3JIUYHBIX YUYCOHBIX CUTyalMsX, B TOM YHCJIC TPU CO3JaHMU YUYCOHBIX MPOCKTOB B 00JacTH
¢bu3nKy;

BBUIBISITh IIPUYMHHO-CICACTBEHHBIC CBSI3W M AaKTyalM3MpOBaTh 3aJady, BBIIBUraTb THUIOTE3y €€
pelIeHus, HAaXOOUTh apryMEHThI AJIsl TOKA3aTeIbCTBAa CBOUX YTBEPKICHUM, 33a/1aBaTh MapaMeTphl U KPUTEPUU
peIIeHMS;

AaHAJIU3UPOBAaTh IMOJYYEHHbIE B XOAE PEIICHUS 3aJayd pe3yibTaThl, KPUTHUUECKH OLEHUBATH MX
JIOCTOBEPHOCTbh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSAX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00Pa30BaTEIbHOMN ACSITEILHOCTH, B TOM YHUCIIE MPH
W3yYeHUN QU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIlHsIM, OTICHUBATh PUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACITCILHOCTH;

YMETh UHTCTPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00J1aCTel;

BBIJIBUTaTh HOBBIE UJICH, MIPEAJIaraTb OPUTMHAJIBHBIE TOAXOAbl U PELLICHUS;

CTaBUTH NMPOOIIEMBI U 33]]a4H, TOYCKAOIUE aTbTePHATHBHBIE PEIICHUS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HaBBIKAMHU TOJIYYCHHS WHGOPMAIUH (PU3MUECKOTO COACPIKAHUSA M3 MCTOUHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENTFHO OCYIIECTBIIATh IMOUCK, aHAIN3, CUCTEMATH3AIMI0 U HHTEPIPETAIMIO WHPOPMAIIIH Pa3INIHBIX
BHJIOB U ()OPM TIPEICTABIICHNUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAILIUH;

UCIIONB30BaTh CPEJCTBAa WH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B peElICHUU
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHM3AIMOHHBIX 3a/lad C COOJIIOJIcHHEM TPeOOBaHUN 3PTOHOMHUKH,
TEXHHMKH 0€30IaCHOCTH, THT'HEHBI, PECYPCOCOEPEIKEHNS, MPABOBBIX U ITHYECKUX HOPM, HOPM HH(OPMAIIUOHHOM
0e30MacHOCTH;

CO3/7aBaTh TEKCTHl (DU3MYECKOTO COACPNKAHUA B PAIMYHBIX PopMmMaTax ¢ YyIETOM Ha3HAUCHUS
nHGOPMAIUH U 1IEJIEBOI ayIUTOPHH, BRIOMPAs ONTUMAIIbHYIO0 (GOpPMY MpEACTaBACHHUS U BU3yalln3alliu.

KoMMyHHKaTHUBHBIC yHUBeEPCAJIbHBIE y4eOHbIEe JeliCTBHS:

OCYILIECTBIATH OOIIEHUE HA YPOKaxX (U3UKH U BO BHEYPOUHOMU JICATEILHOCTH;

pacrio3HaBaTh MPEANIOCBLUIKN KOH(l)III/IKTHBIX chyaum‘/'I U CMATYATh KOH(i).]'II/IKTI)I;

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM S3BIKOBBIX CPECTB;

MOHUMATh ¥ UCIOIB30BaTh MPEUMYIIECTBA KOMAaHIHON U UHIUBUyaIbHOH paboThI;

BBEIOMPATh TEMAaTHKy M METOIBI COBMECTHBIX ACHCTBHH ¢ YIETOM OOIMMX WHTEPECOB W BO3MOXKHOCTEH
Ka)KI0T0 4JieHa KOJUIEKTHBA;



MPUHUMATh IEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH W KOOPAMHHUPOBATH NCHCTBHSA MO €&
JIOCTHXKCHHIO: COCTABJIATH IUIaH JCUCTBUH, pacmpeleNiaTh POIH C y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh
Pe3yJIbTaThl COBMECTHOM PabOTHI,

OIICHMBAaTh KaueCTBO CBOCTO BKJIaJa M KaKION0 YYaCTHHKA KOMaHAbl B OOLIUI pe3yibTar IIo0
pa3pabOTaHHBIM KPHUTEPHSIM;

mpeyiaraTh HOBBIC NMPOEKTHI, OLICHUBATh HJCU C TMO3WIMHA HOBH3HBI, OPUTHHAIHHOCTH, MPAKTUYCCKON
3HAYHNMOCTH;

OCYIIECTBISTH MO3UTUBHOE CTPATErMYECKOE MOBENICHHE B PA3ITUYHBIX CUTYAIHSX, TPOSBISATH TBOPUYECTBO
1 BOOOpaXeHUE, ObITh UHUITMATUBHBIM.

PerynsiTuBHbIe YHMBepcaJibHbIe y4eOHbIe JeHCTBUA

Camoopranu3aums:

CaMOCTOSITETIbHO OCYIIECTBIIATh MO3HABATENBHYIO JEATEJBHOCTE B 00NAaCTH (QU3MKH M aCTPOHOMHH,
BBISBIISITH TIPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 33a4H;

CaMOCTOSITETIPHO COCTABJIATh IUIAH PELIEHHs PAacuyETHBIX M KauyeCTBEHHBIX 3aady, IUIaH BBIIOJIHEHUS
MPaKTUIECKOU PadOTHI C yUETOM UMEIOIINXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

pacuIMpsATh PaMKU y4eOHOI 0 IpeIMeTa Ha OCHOBE JINYHBIX NPENIOYTECHHIH;

JIeNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (hOPMUPOBAHUIO W TIPOSIBIICHUIO 3PYIUIMH B 00JACTH (PU3HKH, TOCTOSHHO TOBHIIIATH
CBOI1 00pa30BaTENbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOMOHAIBHBI HHTEJIJIEKT:

JaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBBI B JAEATENBHOCTb, OLICHUBATh COOTBETCTBHE
PE3yIbTaTOB LIETISIM;

BJIQJICTh HAaBBIKAMM TI03HABATEIIBHONH pedUIeKCMM KaK OCO3HAaHUS COBEPIIACMBIX JCHCTBHHA U
MBICITUTENBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHUM;

WCIIOJIB30BaTh NPUEMBI peICKCHH AJIS1 OLIEHKH CUTYalluH, BEIOOpa BEPHOT'O PELICHUS;

YMETb OIIEHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHIKEHHIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAIN3€E PE3yIbTaTOB AEATEIbHOCTH;

NPUHUMATE ce0sl, TOHUMasl CBOU HEJOCTATKU M JOCTOMHCTBA,;

NPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX NIPH AHAJIM3€ PE3YNIbTAaTOB AEATEIBHOCTH;

MpHU3HABaTh CBOE MPaBO U MPaBO JIPYTHX Ha OMINOKH.

B mponecce mocTmkKeHUs] JTUYHOCTHBIX PE3YJIBTATOB OCBOCHUS NMPOrpaMMbl 10 (pU3MKE It YpPOBHS
cpeaHero ooOmero oOpa3oBaHHs Yy O0OydyaroIIMXCS COBEPIICHCTBYETCS OMOLMOHAIBHBIH  WHTEIUIEKT,
npernoaralonmi copMUpOBaHHOCTE:

CaMOCO3HaHUsI, BKJIOYAIOMIET0 CIIOCOOHOCTh IMOHWUMATh CBOE SMOIMOHAIBLHOE COCTOSHHE, BUJICTh
HaIlpaBJICHUsI Pa3BUTUSI COOCTBEHHOM AMOLIMOHATILHOM c(epbl, ObITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHuUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHUE, CIIOCOOHOCTh aJanTHUPOBATHCS K OMOIMOHAIBHBIM H3MEHEHUSIM W TPOSBISATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAlLlMM, BKJIIOYAIONIICH CTpeMJIeHHE K [OCTH)KEHHIO LETHd M YCHeXy, ONTHMH3M,
WHUIIMATHBHOCTh, yMEHUE IEHCTBOBATH CXOMAS U3 CBOMX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIeH CIIOCOOHOCTh IIOHUMATh YMOIMOHAILHOE COCTOSHHE IPYTHX, YUYUTHIBATh €T0 MPH
OCYILIECTBIICHUHU OOLIEHHUS, CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKHNBAHHIO;

COIMAJIFHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpAaMBaTh OTHOMICHHS C JPYTUMH JTIOJBMH,
3a00TUTHCS, IPOSIBIISITh UHTEPEC U Pa3peliaTh KOHPIUKTHI.

HPEJIMETHBIE PE3YJIBTATDI

K xonmy oOyyenuss B 10 kiacce mpeaMmeTHblE pe3ylibTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTPaXaTh
c(hOpPMHUPOBAHHOCTD y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBaTh HAa IMpHMEpPax poyib U MecTo (M3UKKM B (HOPMHUPOBAHWUM COBPEMEHHOW Hay4dyHOU
KapTHUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B IPAKTHYECKOMN AESITEIILHOCTH JIFOIEH;

VUUTBIBATh TPaHULBl NPUMEHEHUS UW3YyYEHHBIX (U3MYECKUX MOAeJiel: MaTepualbHas TOUKa,
UHepLMajbHas cUcTeMa OTCuéTa, aOCONIOTHO TBEPAOE TeJIO, WJCANbHBIM Ta3, MOJEIU CTPOEHHUs Ia30B,
KHUJIKOCTEH U TBEPJIBIX TN, TOUCYHBIH JIIEKTPUIESCKUHN 3apsiI IPU pelieHrn GU3NIECKUX 3a/1a4;

pacro3HaBaTh (HU3MUECKHE SBICHUS (Ipolecchl) M OOBSICHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIAPHO-KHHETHUECKOM TEOpUM CTPOEHMS BELIECTBA M JJIEKTPOJWHAMHUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE IPAMOJIMHENHOE IBIKCHHE, CBOOOJHOE MaJleHUe Tel, ABIKEHUE 110 OKPYKHOCTH, UHEPLIU,
B3auMoJeiicTBue Tel, auddy3us, OpoyHOBCKOE ABMKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX TEN, U3MEHEHHUE
00bEMa TeNm MpU HarpeBaHUH (OXJIAXKIECHHM), TEIUIOBOE PaBHOBECHE, MCHApEHHE, KOHJICHCAIMA, IUIABJICHUE,
KPUCTAJUIM3aLNs, KAIICHHE, BIIAXXKHOCTh BO3[(yXa, IOBBIIICHNE ABICHHS Ta3a IIPU €T0 HATPEBaHUM B 3aKPBITOM



COCYJIe, CBSI3b MEXIY IapaMEeTpPaMH COCTOSHHUA Ta3a B M30IPOLECCaxX, AIEKTpU3ALUs Tel, B3aUMOJEHCTBUE
3apsI0B;

ONHKCHIBATh MEXAaHWYECKOE [IBUKCHHE, WCIIONB3Yys (DH3MUECKWE BEIUYHMHBI: KOODAHMHATA, IYTh,
MEpEMEIICHNE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CWIa, HWMIYJIbC Tela, KWHETUYECKas SHEprusd,
MOTCHIMANBHASL JHEPrHs, MEXaHWYeckas paboTa, MEXaHWYecKas MOIIHOCTh, MpPU OMUCAHWUHM MPAaBUIBHO
TPaKTOBATh (PU3MUECKUN CMBICT UCHOIb3yEMbIX BEJIUYMH, UX O00O3HAUCHUS U €IMHUIILI, HAXOAUTH (OPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PM3UYECKYIO0 BETUYHNHY C APYTUMHU BETHIHHAMU;

OTHCHIBATh W3yYEHHBIC TEIUIOBBIE CBOWCTBA Tel W TEIUIOBBIC SBICHHWS, WCIONB3YS (hr3mduecKue
BEIIMYMHBL: JTABJICHUE Ta3a, TEMIIepaTypa, CPEeIHAS KUHETHUECKas: YHEPrUsl Xa0TUUECKOTO ABMKEHUS MOJICKYII,
CpeIHEeKBapaTUYHAs CKOPOCTh MOJICKYJ, KOJWUYECTBO TEIUIOTHI, BHYTPCHHSS OJHEprus, pabora rasa,
KOA(GHUITUEHT MMOJIE3HOTO JeHCTBHS TEIJIOBOTO ABUTATEIS; TIPY OMICAHWH MPABHIBLHO TPAKTOBATh (PU3UIECKUN
CMBICJT MCIIOJIB3YEMBIX BEIIMYHMH, MX 0003HAYCHUS M CIUHMIIBI, HaXOIUTh (DOPMYJIbI, CBS3BIBAIONIUC JAHHYIO
(Gu3uYecKyt0 BEIMUHHY C JPYTHMH BEJINUUHAM;

OTHCHIBAaTh HM3y4YEHHBIE DIIEKTPUUECKHE CBOICTBA BEIIECTBA M JJIEKTPHUYECKHE SIBJICHHSA (IIPOIECCHI),
WCTIONB3Ysl (M3WYECKUE BEIMYMHBL: DIEKTPUUECKUN 3apsiji, OSJEKTPUUYECKOe II0JIe, HAIPsHDKEHHOCTH IO,
MOTEHIUAII, PA3HOCTh MOTCHIIMAJIOB; IPH OMUCAHUH MPABHIILHO TPAKTOBATh (DU3UYECKHUI CMBICIT UCTIONB3YEMbIX
BEJIMYWH, MX 0003HAYCHUS U CAMHUIIBI, YKa3bIBATh ()OPMYJIbI, CBA3BIBAIONINE TAHHYIO (DH3HUSCKYIO BEIMYUHY C
JIPYTUMU BEIUYHHAMY;

AHAJIN3UPOBATH (1)I/I3I/I‘ICCKI/IC IMPOUCCChI U ABJICHUSA, UCIIOJIb3Y (I)I/I3I/I‘ICCKI/IC 3aKOHbI U IIPHUHIIUIIBI: 3aKOH
BcemupHoro Ttsarorenus, I, II u III 3akonbl HbloTOHA, 3aKOH COXpaHEHHUS] MEXAHUYECKOW HIHEPIruH, 3aKOH
COXpaHEHUs1 UMITYJIbCa, IPUHIUI CYNEPIIO3ULIMK CUJI, IPUHLIUI PABHONPABHS MHEPLUAIBHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHUSI BEILECTBA, FA30BBIC 3aKOHBI, CBSI3b CPEAHEH KHUHETHYECKOU
SHEPIUH TEIIOBOTO JBHKCHHUSI MOJIEKYJ C a0COMIOTHON TeMIepaTypoii, MepBbIil 3aKOH TEPMOANHAMHKH, 3aKOH
COXpaHEHUS dJIEKTPUIECKOTO 3apsina, 3akoH KynoHa, pu 3TOM pa3indaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4IeCKOe BRIPAKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

06’LHCH5[TI) OCHOBHBIC IMPUHIHIIBI I[GI‘/'ICTBI/ISI MalllnH, HpI/I60pOB N TEXHUYCCKUX yCTpOI\/'ICTB; pasinydyaTb
YCIIOBHS X 0€30MaCHOI0 UCIIOIB30BAHUS B IOBCETHEBHON KH3HH;

BBITIONHSTH SKCIIEPUMEHTHI TI0 WCCIEOBAHUI0 (DM3MUYECKUX SBIEHHH W MPOIECCOB C HCIIOIb30BaHUEM
NPSIMBIX M KOCBEHHBIX HM3MEpPEHHUH, MpH 3TOM (OpMyIHpPOBaTh MpoOJIeMy/3aladyy W THIIOTE3y Y4eOHOro
JKCIICPUMEHTa, COOMPATh YCTAHOBKY M3 MPEIJIOKESHHOIO0 000PYAOBaHUs, POBOIUTH OIBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYHIECTBIATh TPSMbIE W KOCBEHHBIE W3MEpeHUs (U3NYECKUX BENUYHMH, NpPU OSTOM BBIOWpATh
ONTHUMAJbHEIN CII0c00 N3MEPCHHA U UCII0JIB30BAaTh U3BECTHBIC METOAbI OLICHKHU HOFpeIHHOCTeﬁ I/ISMepeHI/II\/'I;

WCCIIEJIOBATh 3aBUCHUMOCTH MEXIy (U3NYECKHMH BEITMYMHAMH C HCIIOJIb30BAHUEM TIPSMBIX W3MEPEHHIA,
MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHpPOBATh pPE3yNbTATHI IMOJYYCHHOW 3aBUCHUMOCTH (U3NIECKHIX
BCJIMYHUH B BHJIC Ta6J'II/I]_I u I‘pa(I)I/IKOB, JCJIaTh BBIBOJBI IO PE3YyJIbTaTaM HCCICA0BaHMA;

coOJIr0IaTh TpaBuia 0E30MacHOTrO TpyJa IpH MPOBEJACHHM UCCIEAOBaHUH B paMKax ydeOHOro
SKCIIEPUMEHTa, yU4eOHO-HCCIEeI0BATENLCKOM U TIPOEKTHOM NEATENIbHOCTH C WCIOJIh30BAaHHEM H3MEPHUTEIBHBIX
YCTPOMCTB U JIAOOPATOPHOI'O 00OPY/IOBAHUS;

peliath pacy€THBIC 3a/1aY C SIBHO 33JaHHON (DU3MYCCKOW MOJEIbI0, UCIONB3Ys (DU3MUECKUE 3aKOHBI U
TIPUHIMIIBI, HA OCHOBE aHAM3a YCJIOBUS 3aJa4d BBHIOMPATh (U3WYECKYIO MOEINb, BBIIEISTH (PU3NYECKUE
BEJIMYMUHBI U (POpMyIbI, HEOOXOMUMBIE UIsl €€ pelIeHUs, MPOBOAWTH PAcYEThl W OLEHUBATh PEATbHOCTH
MOJIyYEHHOT'0 3HAYCHUS (DU3NYCCKOM BETUUNHBL;

peuiaTth KAa4C€CTBCHHBIC 3aJavu: BBICTPAUBATH JIOTUYCCKU HEIIPOTUBOPCUMUBYIO LCIIOYKY paCCy)KI[eHI/Iﬁ C
OTIOpOH Ha M3YYE€HHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUeCKre SBICHUS;

HCIIOJIB30BaTh MpU PpCUHICHUN yqe6HI)IX 3aga4 COBpEMCHHBIC I/IH(i)OpMaI_[I/IOHHLIe TCXHOJIOTHH AJIA IIOHCKA,
CTPYKTYpUPOBAHUS, HMHTEPIPETAIMA ¥ TPEJCTaBICHUs YUeOHOW W HaydHO-TIONMYJSIpHOH HH(OpMaIuHy,
MOJTy4YEHHON U3 Pa3IMYHBIX UCTOYHUKOB, KpUTHUECKU aHAITU3UPOBATH MOTyYaeMyto HHPOPMAIIHIO;

MPUBOJUTHh TMPUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(DH3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE TTPOIIECCOB OKPYIKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTH;

UCIIONb30BaTh TEOPETHUECKUE 3HAaHWA 1O (U3MKE B TOBCEAHEBHON KU3HU [UIsi OOecredeHus
0e30MmacHOCTH TIpU OOpaIIeHWU ¢ MPUOOpPaMH M TEXHUYECKUMH YCTPOWCTBAMHU, I COXPAHEHUsS 3JI0OPOBBS U
COOJIFOICHUST HOPM 3KOJIOTMUYECKOTO MOBEACHHUS B OKPYIKAIOIICH cpelie;

paboTaTh B TpyIIe ¢ BBIOJHEHUEM pPa3lIMUHBIX COIHMAIBHBIX POJICH, IUIAHUPOBATh pabOTy TPYIIIIH,
palliOHANIBHO pacHpeAesaTh OO0sI3aHHOCTH M IUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ KQXK/I0TO M3 YIaCTHUKOB IPYIIIBI B PEIICHHE PacCMaTPUBAEMOM MPOOIEMBI.

K xonmy oOyuyenuss B 11 kiacce mpeMeTHble pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(hOpMUPOBAHHOCTh y 00YUYAIOLITUXCS YMEHUH:

JIEMOHCTPHPOBATh Ha TMPUMEpPax pojdb U MECTO (U3UKA B (OPMUPOBAHUM COBPEMEHHOW HAyYHOU
KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHON TEXHUKH W TEXHOJOTHH, B MPAKTUUECKON JEATENbHOCTU JIIOACH,
HEJOCTHOCTh M SMHCTBO (PH3UICCKON KapTUHBI MUPA;



YUYHUTBIBATh TPAHUIIBI IPUMEHEHNS M3YYCHHBIX (U3MUYECKUX MOJIENIEH: TOYSUHBINH IEKTPUUECKUH 3aps,
Jyd CBETa, TOYCYHBI MCTOYHHMK CBETa, SACPHAs MOJAETb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO siipa TpH
peleHny GU3NIECKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKUE SBICHUS (TIPOIECCHI) U OOBSICHATh MX HA OCHOBE 3aKOHOB JIEKTPOJHHAMUKU
¥ KBAaHTOBOW (pM3MKH: dIEKTpHUYECcKasi IPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JCHCTBUS
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, JJIEKTPOMArHUTHAST HHAYKLHUS, AeHCTBHE MarHUTHOTO IOJISl HA MPOBOJHUK C
TOKOM W ABIKYIIMHCS 3apsijl, 3JICKTPOMArHUTHBIC KOJEOAHWS W BOJHBI, MPSAMOJMHEHHOE pacrpocTpaHEHHe
CBeTa, OTPaKECHHUE, IpPEIOMIICHHE, MHTephepeHIys, ANPPaKIUsd W MOIIPH3ALMI CBETa, JUCIIEPCHS CBETa,
¢doroanekrpuyeckuii 3pdext (horo3adhdekT), cBeTOBOE NaBieHHEe, BOSHUKHOBEHUE JIMHEWYATOTO CIIEKTpa aToMa
BOJIOPOJIa, ECTECTBEHHAs U ICKYCCTBEHHAsI PalHOAKTUBHOCTD;

OITMCHIBATh M3YYCHHBIC CBOWMCTBA BEIECTBA (DIEKTPHUIECKUE, MATHUTHBIC, ONITUYECKHE, IEKTPHICCKYIO
NPOBOJAMMOCTh Pa3JIMYHBIX CpPEA) W JIIEKTPOMAarHUTHBIC SIBJICHUS (TPOLIECCHI), HWCIONB3YS (UIUUECKHUE
BEJIMYMHBL: DJICKTPUYECKUH 3apsiji, cujia TOKa, JIEKTPUYECKOE HANPSDKEHHUE, DIIEKTPUUECKOE COMpPOTHUBIICHUE,
Pa3HOCTh MOTEHIMANIOB, JIEKTPOABIDKYINAs CHJa, padoTa TOKa, MHAYKIMSA MarHUTHOTO MO, cuia Amrepa,
cuia JlopeHna, HHIYKTUBHOCTh KaTyIIKH, YHEPTHS dJIEKTPUIECKOTO ¥ MarHUTHOTO IOJIeH, TIEPUOJ U 9acToTa
KoyiebaHuil B KoneOaTeTbHOM KOHTYpE, 3apsii M CHJIa TOKa B MPOLECCe TaPMOHUYECKHUX AJIEKTPOMATHUTHBIX
Kosiebanuii, (QokycHoe paccTosHHUE M ONTHYECKas cujia JIMH3BL, MPU ONHMCAHWU IPAaBUIBHO TPAKTOBAThH
(GU3UYEeCKUIT CMBICI HCHONB3YEMBIX BEIHYMH, WX OOO3HAUYeHHWsS W CIUHHLBL, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (PU3NUECKYIO BEIUYHUHY C IPYTUMH BEJIHUYNHAMU;

OTMCHIBATh M3YYCHHBIC KBAHTOBBIE SIBICHHUS W MPOLECCHI, UCTIONB3YS (PU3MUYECKHE BETUYHHBL: CKOPOCTh
AIIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI M 4aCTOTA CBETA, YHEPTHs M UMITYJIbC (OTOHA, IEPUOA TOTypachaa,
SHEPTHs CBSA3M aTOMHBIX SJIEp, IPH ONMHCAHWU NPABHJIBHO TPAKTOBATh (DM3MUYECKUH CMBICI HCIIOIB3YEMbIX
BEJIMYHH, NX 0003HAYEHUS U SMHUIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE TAaHHYIO (PH3MUECKYIO BEIHMYHHY C
JPYTHMH BEJIMYMHAMHE, BBIYUCIIATH 3HAYCHUE (DU3MUECKON BEITMUMHBL;

AHAIM3UPOBATH (PU3MUYECKUE TPOIECCH U SIBICHUS, UCTIONB3Ys (pU3NUECKHe 3aKOHBI ¥ PUHIUITEL 3aKOH
Owma, 3aKOHBI TIOCJIEAOBATEIBHOTO U MApaJIeIbHOTO COSMHEHUS TPOBOJHUKOB, 3akoH Jloyns—Jlenna, 3akoH
9MEKTPOMArHUTHOW WHIYKIWH, 3aKOH MPSIMOJIMHEHHOTO PAacIpOCTPAHEHHs CBETA, 3aKOHBI OTPAKCHHS CBETa,
3aKOHBI TIPEJIOMIICHUS CBETa, YpaBHEHHE ODWHIITeHHa 11 oTod(h(eKTa, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH
COXpaHEHHUsl MMITYJIbCa, 3aKOH COXPAaHEHUs AJIEKTPUYECKOTO 3apsja, 3aKOH COXpaHEHHsS MacCOBOTO YHCIA,
nocTtynatel bopa, 3aKoH pagroakTHBHOTO pacmaja, IPH 3TOM pa3lIndaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOE BBIPKEHHE U YCIOBHS (TPaHUIIBI, 00JIaCTH) TPUMEHUMOCTH;

OIIPEAENATh HANPABJICHUE BEKTOpa WHIYKIUH MAarHUTHOTO IIOJISI TPOBOHUKA C TOKOM, CHIIBI AMIepa U
cuiibl JIopeHiia;

CTPOUTH M OIUCHIBATh N300paKEeHHE, CO3/JaBaeMOE TNIOCKUM 3€PKaioM, TOHKOH JINH30i1;

BBITIOJIHATH AKCIIEPUMEHTHI 10 HCCIIEOBAaHUIO (PM3MYECKUX SIBICHUI M IMPOIECCOB C HCIIOJIb30BAaHHEM
OpSMBIX M KOCBEHHBIX H3MEPEHWi: MpH 3ToM (OpPMYIHPOBaTH MpoOieMy/3ajady M THIIOTE3y Y4eOHOTO
JKCIEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 TPEAJIONKEHHOTO 000pYJ0BaHUS, TPOBOJUTh OMBIT U (OPMYINPOBATH
BBIBO/IBI;

OCYIIECTBIIATh MpsSIMbIE W KOCBEHHBIE M3MepeHHs (U3UUECKUX BEIWYHMH, INPH 3TOM BHIOMpPATh
ONITUMAJIBHBIN CIIOCO0 H3MEPEHUS M UCTIOJIL30BATh U3BECTHBIC METOJIBI OLIEHKH MTOTPENIHOCTEH H3MEPEHUIA;

UCCIIEZIOBAaTh 3aBUCUMOCTH (PM3MYECKUX BEJIUYMH C HCIIOJIB30BAHHEM IIPSIMBIX M3MEPEHHI: TPH TOM
KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBATH pe3yJbTAaThl MOJYYECHHOW 3aBHCUMOCTH (DM3MYECKUX BEIUYMH B
BUjIe TaOJIHIl ¥ TPaUKOB, JIEJIaTh BEIBOJIBI 110 PE3yJIbTaTaM HUCCIIeIOBAHUS;

coOmoarte mpaBwia 0€30MacHOTO TpyJa MpPU TPOBEJACHUM WCCICIOBaHUI B paMKax Y4eOHOTo
IKCIIEPUMEHTa, y4eOHO-UCCIIEJOBATEIBCKON U MPOEKTHOM JESTEIBHOCTH C MCHOJIB30BAHUEM HM3MEPUTEIBHBIX
YCTPOMCTB U JIAOOPATOPHOI'0 00OPYIOBAHUS;

pemarb pacyéTHbIE 3a/Ia4M C SBHO 33JIaHHON (PU3UUECKON MOJIEIbIO, HCTIONB3Ysl (PU3UUECKUE 3aKOHBI U
NPUHIMIIBI, HA OCHOBE aHajM3a YCIOBMS 3aJaud BBIOMpaTh (DU3NYECKYI0 MOAENb, BBIICIATH (U3NUECKHE
BENWYMHBI ¥ (OpMYNbI, HEOOXOOUMbIE AJsl €€ PEeLIeHUs, NPOBOAMTH PAacyéThl M OLIEHUBATH PEATLHOCTD
MOJYYEeHHOTO 3HAUCHHS (PUINUECKON BEINYMHBI;

pemarh KauecTBEHHbIE 33Ja4M: BBICTPAUBATh JOIMYECKH HENPOTHBOPEUUBYIO LIEMOYKY PACCYKICHHH C
OTIOPO# Ha U3YyUYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUYECKHE SBICHUS;

UCIIOJIb30BaTh TIPU PENICHUH y4eOHBIX 3a71ad COBpEeMEHHbIE HHPOPMAIMOHHBIE TEXHOIOTHH JIJIsl IOKCKA,
CTPYKTYpUPOBAHUS, HMHTEPIpPETAMU W MpEACTABICHUs YYeOHOW W HAayYHO-TIONMYJISIpHOH wWH(popMaIuHy,
HOJyYSHHON M3 PA3IMYHBIX HCTOYHUKOB, KPUTHYECKU aHAIM3HPOBATH IOJy4aeMyI0 HH(POPMAIIUIO;

OOBSICHATH TPUHIIUTIBI JACUCTBHS MAIIMH, IPHOOPOB U TEXHHUYECKUX YCTPOWCTB, Pa3jinvaTh YCIOBUS HX
0e30MacHOr0 UCTIOJIL30BAHMUS B IIOBCETHEBHOM KHU3HH;

NPUBOAUTH NPUMEPbl BKJIaJa POCCHUCKMX W 3apyOCKHBIX YYEHBIX-(DM3MKOB B pa3BUTHUE HAyKH, B
00BsICHEHHE TIPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIONIb30BaTh TEOPETHYECKHE 3HaHWA 10 (u3nuke B TOBCEJHEBHON JKM3HM Ui 0OECHEYCHUS
0e3omacHOCTH MpH OOpallleHuH ¢ NpUOOpaMH M TEXHHUYECKHMMHU YCTPOHCTBAMH, AJISI COXPAaHEHHUS 3[0POBbA M
COOIIOICHNST HOPM DKOJIOTUYECKOTO MTOBEJICHUS B OKPYKAIOLIEH Cpeae;



paboTaTth B TPYIIE C BBIMOJIHEHWEM pPa3MYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBaTh pabOTy TPYIIIHL,
palMoOHAIbHO PACHpPECNIATh O0S3aHHOCTH M IUIAHUPOBATH JCATEIBHOCTh B HECTAaHNAPTHBIX CHUTYaIlHsX,
aJICKBATHO OIICHUBATh BKJIA]] K&XKIOTO M3 YIaCTHUKOB IPYIIIBI B PEUIICHHE PACCMATPUBAEMON MTPOOIIEMBI.



Ne i/

TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBO yacoB

JJieKTpoHHBbIE (1U(poOBHIE)

HaunmMmeHnoBaHnue pa3aejaoB M TEM IPOrpaMMbl Beero KOHTpoﬂbﬂble HpaKanec](ne 05pa30BaTe.]1bele pecypebl
padoThbl padoThI
Paznen 1.OU3UKA U METOJbI HAYYHOI'O ITIO3HAHUSA
11 ®du3nka U METO/IBI HAYIHOTO TTO3HAHUS 2 ]f?tl/tlggl;llon:eeﬁs(])_})orllfﬂ f41bf72
Hroro mo pazneny 2
Paznea 2.MEXAHUKA
bubmoreka IIOK
21 Kunemariia ° https://m.edso0.ru/7f41bf72
bubmuoreka LIOK
22 Hlunamica ! https://m.edso0.ru/7f41bf72
2.3 3aKOHBI COXpaHEHHS B MEXaHUKE 6 1 1 Eggg_lflﬁzlii?{fﬂ £41bf72
Hroro o pasneny 18
Paznen 3.MOJIEKYJIAPHASI ®U3UKA U TEPMOJANHAMUKA
N Bbubnuroreka [IOK
3.1 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKONH TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
bubmmorexa [TOK
32 OCHOBBI TEPMOIHHAMHKH 10 ! https://m.edsg).ru/ﬁ%lbf?z
3.3 ArperaTHble COCTOSHUS BelecTBa. Pa3oBbIe EPeXObl 5 E;tlggjll(;;zltjigjorﬁﬂ f41bf72
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HWroro mo pazneny 24
Pazngen 4.9JIEKTPOANHAMUKA
bubmunoreka IIOK
41 DUeKTpoCTaTHIA 10 . https://m.eds00.ru/7f41bf72
42 ITocTosiHHBIN AneKTpUUecKuil TOK. TOKH B pa3inuyHbIX 12 1 Bubmuorexa LJOK
' cpemax https://m.edsoo.ru/7f41bf72
HWroro mo pazneny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4
11 KJIACC
KosnuyecTBO 4acon 3 (undp )
JIEKTPOHHBIE (LH(POBbIE
Ne n/m HaunMeHoBaHue pa3aesioB U TeM IPOrPAMMBbI Beero KouTpoJbHbie IpakTHyeckue 06DAIOBATEILHBIE PECYPCEI
padoThI padoThbl
Paznen 1.9JIEKTPOAUHAMUKA
Bu6nmoreka IJOK
11 MarauTtHoe 1oJie. DIeKTPOMArHUTHAS WHTyKITUS 11 3 https://m.eds00.ru/7f41c97c
Hroro no pazneny 11
Pazgen 2.KOJIEBAHUS U BOJIHBI
bubmoreka IIOK
2.1 MexaHnuecKre U IeKTPOMarHUTHbIC KOJIeOaHHs 9 1 https://m.edsoo.ru/7f41c97c
2.2 MexaHn4yecKe U JJIEKTPOMArHUTHBIE BOJIHBI 5 bubmorexa HOK
' p https://m.edso00.ru/7f41c97c
bubmuoreka IIOK
23 Ourika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Pa3zaen 3.0CHOBBI CIIEIIMAJTBHOM TEOPUY OTHOCUTEJIBHOCTH
3.1 OcCHOBBI crienMaNbHON TEOPUN OTHOCUTENBHOCTH 4 bubmmorexa [IOK
' https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBASI ®U3UKA
N Bbubnuroreka [IOK
4.1 DJIEeMEHThI KBAaHTOBOUM ONTHKU 6 https://m.eds00.ru/7f41c97c
bubmunoreka LIOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka IIOK
4.3 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
HUtoro no pazzeny 15
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Pazpen 5.9JIEMEHTBI ACTPOHOMMUHU N ACTPO®U3UKHN

51 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pazgen 6.0OBOBLIAIOLIEE IOBTOPEHUE
bubnuoreka [IOK
61 Obobmarouiee nosTopere 4 it o0 T/7f41c97c
Uroro no pazneny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 7
MNOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC
Ne Komwiecro 1acon Hara JJIeKTpOHHBbIE HU(POBBIE
n/n Tema ypoka Bcero Kowrpoen Tpaxrie U3y4YeHUst 06pa3ol:;aTe.111>Hble [E)ecypcu
ble padoThI cKHe
padoThl
1 ®uzuka — Hayka o npupone. Haydnbsle MeTO1bI IO3HAHMUS 1 Bubmuorexa [JOK
OKPY’KaIoIlero Mupa https://m.edsoo.ru/ff0c32e2
2 anOH aprines e, » ppakiaccxoh remtemmocrs | 1 BuGmorera LIOK
Troeit ’ https://m.edsoo.ru/ff0c33e6
3 P — ) Bubmorera LIOK
’ ’ https://m.edso0.ru/ff0c3508
YCKOpEeHHE
4 PaBHOMEpHOE TIpsIMONTMHEHHOE JBMKEHUE 1 BHGH_HOTeKa LOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpEHHOE TPAMOIMHENHOE JBUKEHHIE 1 BHGH_HOTeKa HOK
https://m.edsoo.ru/ff0c372e
6 CBoboniHOE TTajieHne. Y CKOpeHne CBOOOTHOTO TIa JICHHS 1 ]f?tl/tlgg:l;ll(;:.e;;(])_})(.)rﬁlffOC39cc
KpusonuneitHoe aBrkeHue. [IBIKeHNE MaTepHabHON Bbubmuorexa LIOK
! TOYKH M0 OKPY)KHOCTH 1 https://m.edsoo.ru/ff0c3ada
8 IIpunuun otHocuTenbHOCTH ['anunes. MHepunanbHble 1 Bubmorexa [JOK
cucremsl otcueTa. Ilepsriii 3akon HeroTona https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [lpuanmn cyneprosunum cui. Bropoii Bubmoreka [JOK
9 o 1 .
3akoH HBIOTOHA JIJIs1 MaTepHUAIbHOM TOUKH https://m.edsoo.ru/ffOc3be8
10 Tpernii 3axoH HeroToHa /151 MaTepraIbHBIX TOUEK 1 Eggg%?ﬁi%i&?ﬁlﬁmsbw
11 3akoH BceMupHOTo TsiroteHus. Cuina Tspxectu. [lepsast 1 Bubmuoreka LIOK
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KOCMHYCCKasd CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bubmuoreka IIOK
12 Cuna ypyrocti. 3akoH ['yka. Bec tena
yHpyr y https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koaddunment tpenus. Cuna bubnuoreka [IOK
COIIPOTHBJIEHHUS TIPH IBIKEHUN TeJla B )KMIKOCTH HIIH Ta3e https://m.edsoo.ru/ffOc3f76
[TocTtynarensHOE M BpalaTeIbHOE IBIKEHNE a0COIIOTHO
14 TBE T};ro Tela MOMeI:)Hfl CHJIBI Hneztllo CHIIBI. YCIIOBUS bubsmorexa HOK
P2 ) ) https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPAOTO Tela
HMinyabc MaTepraabHOM TOYKH, CHCTEMBI MAaTEPUAIIBHBIX
15 Toqei Nmn mi CHIIBL. 3aKOH COXpaHEHUs HannLca bubmmorexa LIOK
) y ) P y ) https://m.edsoo.ru/ff0c43d6
PeakTuBHOE ABIDKEHIE
Pabora 1 momHOCTE cuiibl. KnHeTnueckas SHEprust
16 mare HanLH(])J;f Toukh. TeopeMa 00 I/I3MCHCHI/II/Ip Eubmiorexa HOK
P . ) p https://m.edsoo.ru/ff0c4502
KHHETUYECCKON 3HEPruu
IMorenmmanbHas Heprus. [loTeHanbpHast SHEPTUs YIPyro
17 edo ffm OBaHHOMU 111) YKUHBI H(L)ITeH I/IaJII)HaﬂpZ-)He };HIZIYF bubmorexa HOK
JICQOPMHD Py ) I p https://m.edsoo.ru/ff0c461a
TeJa BOJHM3M MOBEPXHOCTH 3eMITH
IToreHuManbHbIE U HEMTOTEHIMAIBHEIE CHIIBL. CBA3b
18 PpaboTHI HETIOTEHIUATBHBIX CHJI C U3MEHEHHEM bubmmorexa [IOK
MEXaHUUYCCKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOM PHEPTUU
JlaboparopHas pabora «VccienoBanue CBsi3U pabOThI
19 CWJIBI C U3BMEHEHHEM MEXaHWYEeCKOW YHEPTHUHU Tella Ha
MIPUMEPE PACTSHKEHUSI PE3HHOBOTO KTYTa»
20 KonTponbHas pabora o teme «Kunemaruka. JlmHamuka. Bbubnuorexa LIOK
3aKOHBI COXPAHEHUS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE MOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKOH Bu6nuoreka IJOK
teopun. bpoyHoBckoe nmwkenne. Juddysus https://m.edsoo.ru/ff0c4dc?2
22 XapakTep ABUKEHUS U B3aUMOJICMCTBUSI YaCTUI] BELIECTRA.
Mojienu cTpoeHus Ta30B, KUJKOCTEN U TBEPABIX TEN
23 Macca monekys. Konmnuectso BemectBa. [loctostHHas
ABorajzipo
24 TemnoBoe paBHOBecue. Temiiepatypa v €€ U3MEPEHHUE.
[lIxana remnepatyp Lleabcus
Bu6nuoreka IJOK
25 Uneansueiii raz B MKT. OcaoBaoe ypaBuenne MKT
A yp https://m.edsoo.ru/ffOc4fde
AOcomroTHasg TEMIIEpATypa KaKk Mepa CpeaHen
26 KUHETUYECKOM DHE EnnypBHmeHHﬂpMo£e§ 1. YpaBHEHHE Bubmiorexa LIOK
pv A Y1 YP https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knaneiipona
27 3akoH /lambToHa. ['a30BBIC 3aKOHBI
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JlaboparopHas pabora «VccienoBanue 3aBUCUMOCTH

28 MEX]y IapaMeTpaMu COCTOSIHUS pa3pexEHHOI0 Ta3ay .

29 H3zomnporiecchl B MealbHOM ra3e U ux rpaduueckoe 1 Bubnuroreka [IOK
MPEeICTaBIeHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHgg 9HEPIusl TEPMOAUHAMUYECKON CUCTEMBI U Bubmorexa [[OK

30 croco0bl €€ n3MeneHus. KoauuecTBo TEIUIOTH 1 padoTa. 1 .

https://m.eds00.ru/ff0c5952
BHyTpeHHS1s SHEprHs 0JHOATOMHOT'O HeaJIbHOTO ra3a
bubmuoreka LIOK

81 Brgst Temonepenain 1 https.//m.edso0.ru/ff0c5c36

32 VnenbHas TEIUIOEMKOCTD BelecTBa. KOIMUecTBO TEMIOTHI 1 bubmuoreka LIOK
IpH Terionepenade. AnabaTHBIM IPOIIECce https://m.edsoo.ru/ff0c5¢36
[IepBblil 3aKOH TEPMOJUHAMUKHU U €r0 MIPUMEHEHHUE K bubmmorexa [IOK

33 1 .

H30IpoIIeccam https://m.edsoo.ru/ff0c5efc

34 HeoOpatumocTs mporieccoB B ipupojie. Bropoii 3akon 1 bubmmorexa [IOK
TEPMOAMHAMUKH https://m.edsoo.ru/ff0c6230

. . Bu6nmoreka IJOK

35 [Ipunmun aeiicreus u KII TemmoBoit MammHb 1 https://m.edsoo.ru/f0c600a

36 Hukn Kapuo u ero KI1/], 1

37 DKojorudeckre npoOiIeMbl TeII0IHEPT e THKH 1

38 O6o0maromwmii ypok «ModnekyisipHast huznka. OCHOBBI 1 Bbubnuorexa LIOK
TEPMOAMHAMUKIY https://m.edso0.ru/ff0c6938

39 KonTponbHas pabora o teme «MounekymsipHas pu3nKa. 1 Bbubnuorexa LIOK
OCHOBBI TEPMOIUHAMHKID) https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3oBanue u KoHAeHCanWs. MciapeHue n kumneHue 1 bubmmorexa [IOK

: https://m.eds00.ru/ff0c63b6
a1 AOCOIIOTHAS U OTHOCHTENbHASI BIKHOCTh BO3IyXa. 1 Bubmuoreka [JOK
HachimeHHslii map https://m.edsoo.ru/ff0c64d8
2 Amorpomn coofioms sprerannon Koutne rpweraa, 1 ubmorexa LIOK
P P F IR P ‘ https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbl

43 [InaBneHue u kpuctamIM3anus. Y aejlbHas TEIoTa 1 Bu6nmoreka IJOK
wiaieHus. CyOnumanust https://m.edso0.ru/ff0c6708

bubmuoreka IIOK

44 VYpaBHeHHE TEIIOBOrO OanaHca 1 https://m.edso0.ru/ff0c6820
DneKTpu3anus Tei. DIeKTpUIeCcKuil 3apsia. JBa Buga Bbubnuroreka [IOK

45 1 .

IIEKTPUUYECKUX 3apsIIOB https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKH, TUINEKTPUKHU U TIOTYTIPOBOTHUKH. 3aKOH Bubnunoreka [IOK

46 1 -

COXPaHEHUS JICKTPHUYECKOTO 3apsia https://m.edsoo.ru/ff0c6bcc

47 Bsaumopneiicteue 3apsnoB. 3akoH Kynona. Toueunslit 1 Bubmuoreka LHOK

SHGKTPI/I‘IGCKI/II;’I 3apsan

https://m.edsoo.ru/ff0c6ced
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HanpspxénnocTts anexTpuueckoro nomnst. [puanun

bubmunoreka IIOK

48 CYINEpIIO3ULIUH IEKTPUIECKUX NoJel. JInHnun
YTCPIIOSHIL p https://m.edsoo.ru/ff0c6df2
HanpsHKEHHOCTH

49 Pabota cui anekTpocraTudeckoro mois. [lorennuma. bubmmoreka [JOK
Pa3HOCTE IOTEHIUAIOB https://m.edsoo.ru/ff0c6f00

50 IIpoBOJHUKYN U AUAIEKTPUKH B DJIEKTPOCTATHYECKOM I10JIE. bubmmoreka [JOK
JInanekTpryeckas MpoOHUIAEMOCTh https://m.edsoo.ru/ff0c7018

N bubnuoreka [IOK
51 OnextpoémrocTs. KoHnercaro
P 8 P https://m.eds00.ru/ff0c7126

52 DNEeKTPOEMKOCTD IIJIOCKOTO KOHIEHCATOpa. DHEPTHs bubnuoreka [IOK
3apsKEHHOTO KOHIEHcaTopa https://m.edsoo.ru/ff0c72c0

53 Jlaboparopnas pabota "M3mepenne 3MeKTPOEMKOCTH 1
KOHJIeHcaTopa"

[IpuHuun aecTBUS U NPUMEHEHHE KOHJEHCATOPOB,
54 KOITMPOBAIBHOTO ariapara, CTpyHWHOTO PUHTEpa.
OnekTpocTaTuyeckas 3amuTa. 3a3eMIeHHe
ANEKTPOTIPUOOPOB
DJEKTPUUYECKHHA TOK, YCIOBHS €0 CYIIECTBOBAHHSI.
55 [HoctosHus TOK. Crna Toka. Hampspkenue.
Conpotunenue. 3akoH Oma 15 y4acTKa HenH
[locnenoBarenbHOE, TapaieTbHOE, CMEIIAHHOE
56 coe I/I});ICHI/IC MIPOBO ,HI/IIE)OB Jla6o a’To Hast paboTa 0.5 bubsmorexa LHOK
! POBOA ) PATOPHas p ' https://m.edsoo.ru/ff0c74f0
«M3ydyeHne CMENIaHHOTO COeTMHEHHS PE3UCTOPOBY»

57 PaboTa 1 MOIIHOCTH IMEKTPUIECKOTO TOKA. 3aKOH Bubmmorexa [JOK
Jlxoysst-JIeniia https://m.edsoo.ru/ff0c7838
3axon OMa 151 TOJTHOH (3aMKHYTOMN) 3JIEKTPUYECKOM
nernu. Koporkoe 3ambikanue. JlaboparopHas padora Bbubnuorexa LIOK

58 0.5 )

«M3mepenne DJIC ucToyHMKa TOKA M €r0 BHYTPEHHETO https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHHSD)
Pesepsuslii ypok. KoHTponsHast paboTa 1o teme
59 "BJIeIch O,Z[I/I}I]-II:;MI/IKa" / IIB)CC OCCI/III)?ICKaﬂ MpOBEepOYHas bubsmorexa LHOK
p p pOBEp https://m.edso0.ru/ff0c8c56
pabora
O0600maronmii ypok «IeKTPOIMHAMUAKAY / bubnmorexa [JOK

60 o .
Bcepoccuiickas mpoBepouHas paborta https://m.edsoo.ru/ff0c88be
DJeKTpOHHAsE HPOBOIAUMOCTh TBEPABIX METAJUIOB.

61 3aBHCUMOCTH CONPOTHBIICHHUS METAJIIOB OT TEMIIEPATYPHI.
CBepXnpoBOAUMOCTh

62 DNEKTPUIECKUN TOK B BakyyMe. CBOHCTBA AIIEKTPOHHBIX
MTy4YKOB

63 [NomynpoBomHNKH, UX COOCTBEHHASI M IPUMECHAS Bubmuoreka LHOK

MIpOBOANMOCTD. CBolicTBa p—n-nepexoaa.

https://m.edsoo.ru/ff0c84ae
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[MorynpoBOJHUKOBBIE IPUOOPHI
DNEKTPUYESCKUH TOK B paCTBOpPaX U pacIuiaBax
64 AIEKTPOIUTOB. DIIEKTPOITUTHIECKAS TUCCOITHAITHS. 1 EHGH_HOTGKa 0K £
SneKTpoI ttps://m.edsoo.ru/ff0c82ba
65 DNEKTPUIECKUN TOK B ra3ax. CaMOCTOSTEIIBHBIN 1 1 bubmmoreka [JOK
HECAMOCTOSTENBHBIN paspsa. Monuus. ITnasma https://m.edsoo.ru/ff0c84ae
DnexTpuyecKue MpUOOPHI U yCTPOUCTBA U UX
66 MpaKTHUecKoe npuMeHenue. [IpaBuia TeXHUKH 1 BH6JI_HOTeKa [1OK
Be30MaCHOCTI https://m.edsoo.ru/ff0c86fc
KonTponbHas pabora o Teme «JIEKTPOCTATHKA.
67 [ToCTOSIHHBIN AMEKTPHICCKUHA TOK. TOKH B pa3IMIHBIX 1 1 BH6JI_HOTeKa 0K
cpenax» https://m.edsoo.ru/ffOc8a8a
68 PesepBHBIii ypok. O6o0maromuii ypok mo remam 10 1 bubmmorexa [IOK
Kj1acca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 5 4
11 KJIACC
KoaunuyecTBO 4acos
Ne n/n Tema vpoKka Konrtpouas I JlaTa JyekTpoHHbIe HUGPOBHIE
) P Bcero HbIE ecl:j::zT"q H3ydeHust o0pa3oBaTeJibHbIE PecypChl
padoThbl
padoThI
ITocTossHHBIE MarHUTHI U UX B3aUMOJENHCTBUE. MarHuTHOE BuGmuorexa LIOK
1 nosie. BekTop MarHUTHOW MHAYKIUH. JIMHUM MarHUTHON 1 .
— https://m.edso0.ru/ff0c9778
2 MarsauTtHOe 1oJie MPOBOJAHMKA ¢ TOKOM. OTBIT DpcTena. 1 Bbubnuorexa LIOK
B3aumoieiicTBIE POBOHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabora «/3ydueHne MarHUTHOTO TIOJIS 1 1 Bbubnuorexa LIOK
KaTYIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TOJISl HA MTPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmrnepa. JlaboparopHas pabora «lccnenopanue AeicTBUSA 1 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c9ac0
TTOCTOSITHHOT'O MarHUTa Ha paMKy C TOKOM»
JelicTBue MarHUTHOTO MOJISl HA JBUKYILYIOCS
5 3apspkeHHyto yactuny. Cuna Jlopenna. Pabota cuist 1 EHGH_HOTeKa LIOK £ £
Jopena ttps://m.edsoo.ru/ff0c9df4
OnextpomarauTHas uHAyKus. [loTok BekTopa
6 marautHOW uHIyKud. D/1C nHayKImu. 3akoH 1
3JIEKTPOMArHUTHOU UHAYKITMU Dapajes
7 JlaboparopHnas pabota «lccmenoBanue sIBICHUS 1 1 Bubnunoreka [IOK
ANIEKTPOMATrHUTHON MHYKITHI https://m.edsoo.ru/ff0cal50
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NunyxtuBHOCTE. SIBNeHue camounaykuuu. D/C

8 CaMOMHIYKIIMHA. DHEPTHUSI MATHUTHOTO MOJISI KATYILKH C Bubmiorexa LIOK
JLYKITHH. P y https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE I10J1e
TexHUUECKHE YCTPOCTBA M UX TIPUMEHEHHE: TIOCTOSHHBIC
9 MarHHTEHI, JIEKTPOMATHUTEHI, JJICKTPOIBUTATEIIb,
YCKOPHUTEIU 3JIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS ITeYb
Oo6o06maronmii ypok «MarHuTHOE ToJIe. bubmuoreka IIOK
10 .
DJIeKTPOMArHUTHAST HHIYKIIHSD https://m.edsoo.ru/ffOcab82
11 KonTposbHas pabora o teme «MarHuTHOE IOJIC. bubmuoreka LIOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcad58
CB00OgHBIE MEXaHNYECKHE KOJIEOaHMs. [ apMOHNUYECKHE
A P o bubnuoreka [IOK
12 KojeOaHus. Y paBHEHHE TAPMOHUYECKIX KOJIeOaHNH. )
https://m.edsoo.ru/ffOcaf06
[IpeBpaiienue snepruu
JlaboparopHas pabora «VcciienqoBanue 3aBUCUMOCTH
13 nepro/ia MabIX KojieOaHHu Tpy3a Ha HUTH OT JUTHHBI HUTH
W MacChl Tpy3a»
KonebarenbHbrit koHTYp. CBOOOIHBIE AIIEKTPOMAarHUTHEIE
KoJeOaHUs B HJICATbHOM KOJie0aTeIbHOM KOHTYPE. bubmmorexa [IOK
14 .
AHAOTHS MEXYy MEXaHHIECKUMH H https://m.edsoo.ru/ff0cb820
AJIEKTPOMArHUTHBIMY KOJICOaHUSMU
15 ®opmyna TomcoHa. 3aKOH COXpPaHEHUS SHEPTUU B Bubmmorexa [JOK
HJIeaAlIbHOM KO0JIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4
IIpeacraBieHue O 3aTyXaMX KOJICOaHUsIX.
16 BII:IHH JKIICHHBIE Mexag;qecﬂlme xonebanus. Pesonanc Eubmiorexa HOK
YKI : : https://m.edsoo.ru/ffOcbb86
BbIHYXKICHHBIC 3JICKTPOMAarHUTHBIE KOJIeOaHuUs
Ilepemennrlit Tok. CHHYCOMTAIBHBINA ITIEPEMEHHBIN TOK.
17 Mop HOCTD II€ eMeHHOI}“]O Toia AMHJII/ITp HOE U bubmmorexa LIOK
o P ) A https://m.edsoo.ru/ffOcbd34
JICHCTRYIOIIEE 3HAUCHHUE CHJIBI TOKA M HANPSDKEHHUS
18 Tpanchopmarop. [IponsBoacTBO, niepeaaya u
MoTpeOIeHUE ANEKTPUICSCKON SHEPTUU
VY CTpoiicTBO U IPaKTHYECKOE IPUMEHEHHUE
19 3neTIg I/I‘{CCKOFOPBBOHKa reHe STO a IEPEMEHHOr0 TOKa buGmiorexa LIOK
p ’ paropa fiep ’ https://m.edsoo.ru/ff0cc324
JIMHUH 3JIeKTponepenay
DKOJIOrMUECKUE PUCKU TIPU TPOU3BOJICTBE
20 anekTpodHeprun. KynbTypa ucrnoib30BaHus
AJNIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU
MexaHn4eCcKHe BOJIHBL, YCIOBHS PACIIPOCTPAHEHHUS.
21 ITepuoa. CkopocThb ac’ny OCT aHgHI/I}IpI/I TJ:II;/IHEI BOJIHBI buGniorexa LIOK
PHOA. P pactpoctp A ) https://m.edsoo.ru/ffOccab4
[TonepeyuHbIe U MIPOIAOIBHBIC BOJHBI
29 3ByK. CKOpOCTh 3ByKa. | poMKOCTE 3ByKa. BricoTa ToHa. Bubnunoreka [IOK

TeM0Op 3BYKa

https://m.edsoo.ru/ffOcccOc
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3J'IeKTpOMaFHHTHBIC BOJIHEBI, UX CBOMCTBA U CKOPOCTb.

bubmuoreka IIOK

23 [Ikasa »IIeKTPOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTIBI paIMOCBSI3U U TeNEeBUACHUS. Pa3Butre
cpeacts cBsi3u. Pagnonokanus
bu6nmoreka IJOK
25 Konrtponbnas padora «Konebanusi u BOIHBI https://m.eds00.ru/ffocc6ts
2 IIpsmonuHeitHoe pacnpocTpaHeHHE CBETa B OJJHOPOIHOM bubmmoreka [JOK
cpene. Toueunslii HCTOUHMK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
27 OtpakeHue cBeta. 3aKoHbI OTpakeHus cBeTa. [locTpoenne Bubmuorexa LJOK
M300paKeHUIl B TNIOCKOM 3epKaJie https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. IlonHoe BHyTpEHHEE OTPAKEHUE. Bubmuoreka LOK
28 . .
ITpenebHbIA YroJl MOJTHOTO BHYTPEHHETO OTPaKEHHS https://m.edsoo.ru/ff0cd7f6
29 JlaGoparopHas pabora «V3MepeHue mokasaTens bubnunoreka [IOK
MPEIOMIICHHSI CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzer. [loctpoenune m3obpaxenwuii B nua3e. Popmyra bubmmorexa [IOK
TOHKOW JIMH3BL. Y BETNUCHUE JTUH3BI https://m.edsoo.ru/ffOcddle
31 Jlaboparopras pabora «VccrnemoBanue CBOWCTB
M300paKeHUH B IMH3AX)
32 Hucnepcus ceera. CinoxxHbIN cocTaB Oeoro cBera. L[BeT.
Jlabopartophas pabora «HabnroieHre TUCTIEPCHU CBETa
33 Wntepdepennus ceera. Judpaxmus crera. Bubmmorexa [JOK
JndpakioHHas peréTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeToBBIX BONH. [losipuzanus cBera bubmorexa LIOK
P ’ pusatt https://m.edsoo.ru/ff0cf02e
35 Onrtuveckre npruOOPHI M yCTPOICTBA U YCIOBUS HX
0€301acHOr0 NPUMEHEHHS
36 ['paHuLIBl PUMEHUMOCTH KJIACCUYECKON MEXaHUKH. Bbubnuorexa LIOK
IMocTysaThl crienuanbHON TEOPHH OTHOCHTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe IJICHUE Bu6nmoreka IJOK
37 .
BPEMEHHU M COKpAIIEHHUE [THHBI https://m.edsoo.ru/ff0cfa42
OHeprus U UMITyJIbC PENATUBUCTCKON yacTULbl. CBs3b Bbubmuoreka LIOK
38 . .
MAacChl C JHEPrHed U UMITYJIbCOM. DHEPIUsl MOKOs https://m.edsoo.ru/ff0cfc68
39 KonTponbras pabora «Ontuka. OCHOBBI CHIEIIHATEHON Bubmoreka [JOK
TEOPUU OTHOCUTEIILHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonsl. Popmymna [lnanka. JHeprus u uMnynsc GoToHA bubmorexa IOK
- PoPMY ' p Y https://m.edsoo.ru/ffOcfel6
a1 OtkpeiTHE 1 UccienaoBanne Gporodddexra. OnbiTer A. T Bubnunoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3axonbl oTodddexra. YpaBHEHHE DWHINTEHHA IS Bubnmnoreka [IOK

¢doroadexra. «Kpacnas rpanuna» gororddexra

https://m.edsoo.ru/ff0d015e
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Jasnenwne ceeta. OneiTel I1. H. JIeOenena. Xumuueckoe

bubmuoreka IIOK

43 NEeMCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckue yCcTpoucTBa U MPaKTUUECKOE TPUMEHEHHUE:
44 (hoTosnemMeHT, POTOTATINK, COTHEUHAS OaTapes,
CBETOJTUOT
45 Pemenue 3amad mo Teme «JIeMEHTHI KBAHTOBOU OITUKHY butmmorexa LIOK
https://m.eds00.ru/ff0d0302
46 Mogens atoma Tomcona. OneiTel Pezepdopaa no Bubnuorexa LIOK
paccesHUIO o-yacTull. [InanerapHas Mojenb atoMa https://m.edsoo.ru/ff0d091a
bubmuoreka IIOK
47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
48 Wznyuenne n nornomenrne GOTOHOB IPH MIEPEX0ie aToMa bubmmorexa [IOK
C OJTHOTO YPOBHSI SHEPIHH Ha APYroi. Bubl CrieKTpoB https://m.edsoo.ru/ff0dOafa
Bonnossle cBoiicTBa yactull. Bonnsl ae bpoiins.
49 KopnycxynﬂpHo—BonHOBoﬁL;[yaan. HCHOﬁTaHHOG u bubmorexa LHOK
https://m.edsoo.ru/ff0d0ca8
BBIHYXXJICHHOC U3JIYUCHHUC
50 OtkpbiTHE pagroakTUBHOCTH. OnbiThl Pe3epdopa mo bubnuoreka [IOK
OTIPEICIIEHHIO COCTaBa PATUOAKTHBHOTO M3TyISHHUS https://m.edsoo.ru/ff0d0fd2
51 CgoiicTBa anba-, 6eTa-, raMmma-u3nydcHus. BousHue
PaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MEI
OTkpeITHE IPOTOHA U HEeWTpoHa. M30TomBL. ANbda-
52 pacrlljan. BHeII:TpOHHLIﬁ u H(I))BI/ITPOHHHﬁ 6eTa—pa<(:bnaz[. bubsmorexa LHOK
https://m.edso00.ru/ff0d1162
l'amma-u3nyuenue
DHeprus CBs3W HYKJIOHOB B sizipe. SlnepHble peaknuu.
53 Hnegﬂmﬁ peaKTog. Hpo6neMIip nep(I:[ngKTHBII))I ’ bubsmorexa LHOK
S ’ https://m.edso0.ru/ff0d1356
AKOJIOTHYECKHE aCTIeKTHI SIIEPHON SHEPTETHKU
OnemeHTapHbIE YacTHIBI. OTKPBITHE O3UTPOHA. MeTOo/bI
HaOIIOIEHUS ¥ PETUCTPAIINH IIEMEHTAPHBIX YaCTHII. Bbubnuorexa LIOK
54 . N .
Kpyrusriii cron «®yHIaMeHTaIbHbIE B3aUMOIEHCTBHS. https://m.edsoo.ru/ff0d0e38
EnuHcTBO pr3HUECKOM KAPTUHBI MUPAY
Oransl pa3BuTHs actpoHoMu. [IpuknanHoe n
55 MHPOBO33pEHYECKOE 3HAYCHHUE aCTPOHOMUY. B
3BE€3mHOTO HeOa. Co3Be3us, IpKHUe 3BE3/IbI, TUTAHETHI, UX
BUIUMOE ABMKeHHE. COTHEUHAsI CHCTeMa
56 Counnne. CotHedHast akTHBHOCTh. MICTOUHUK SHEprUn
Comnnna u 388311
3BE371BI, UIX OCHOBHBIE XapaKTEPUCTUKH. 3BE3MIbI ITIABHOU
57 MOCIIeI0OBaTENLHOCTH. BHYTpeHHee CTpoeHHE 3BE3.
CoBpeMEeHHBIC MPECTABICHUS O TPOUCXOKICHUH U
sBomtorinu CoJHIIa 1 3BE3]T
58 Mneunsiii [1yte — Hamma [Manaktuka. [lonoxenue u
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newxenue Connina B [anmakruxe. [anaktuku. YepHoie
IBIPHI B SIAPAX TajJakTHK

Bcenennas. Pazoeranue ramaktuk. Teopus bombmioro

59 1
B3pbIBa. PenukToBoe n3nydyeHne. MeraranakTika
60 Hepemiennpie npo0ieMbl aCTPOHOMHH 1
61 KontponbHas padora «JIeMEHTH aCTPOHOMHUH U 1
acTpou3uKm»
O6o6marommii ypok. Pois pusuku u actpoHOMUHN B
62 SKOHOMHYECKOH, TEXHOJIOTNYECKOM, COUaIbHON 1 1
THYECKOH chepax AesiTeNbHOCTH YeI0BeKa
63 Oo6o06matouit ypok. Poib u Mecto ¢husuku u 1
ACTPOHOMUU B COBPEMEHHOI HAyYHOM KapTHHE MUpa
O6o0maromuii ypok. Poib ¢puzndeckoii Teopuu B
64 (hopMHpOBaHWY TIPEACTABICHUN O (PU3MUECKON KapTHHE 1
MHUpa
O6o0maronuii ypok. Mecto pu3nueckoit KapTHHBI MUpa B
65 00IIIEM psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJICTABICHUIN O MPUPOE
66 PesepBHBIii ypok. MarautHoe mosie. DIeKTpOMarHuTHas 1
UHAYKIHS
67 PesepBHblii ypok. Ontuka. OCHOBBI CIIEITHATIEHON TEOPHH 1
OTHOCUTEIILHOCTH
Pesepnslii ypok. KBanroBast ¢puzuka. DneMeHThI Bbubnuorexa LIOK
68 1 ]
ACTPOHOMHH U aCTPODHU3UKU https://m.edsoo.ru/ff0d1784
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM
MNPOI'PAMMBI
10 KJIACC

Kon
NpoBepsieMor
0 pe3yJbTaTa

IIpoBepsieMble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbl CpeHero 0o11ero 06pa3oBaHusi

JleMOHCTpHpOBaTH HA MMPUMEPAX POJIb B MECTO (PM3UKHU B (OPMHUPOBAHUH COBPEMEHHON HAYIHOMH
10.1 KapTUHBI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B IPAKTUUECKON JIESTEIHHOCTH
Jmoaen

VY4uuTHIBaTh TPaHMIBI TPUMEHEHHS HW3YYCHHBIX (DU3WYECKMX MOJeNeil: MarepuanbHas TOuKa,

10.2 WHepLHaJIbHAas CHCTeMa OTCUYETa, aOCOMIOTHO TBEPAOE TENO, MACAIBHBIN Ia3; MOJEIU CTPOCHUS

' ra3oB, XHJIKOCTEH M TBEPABIX TEJI, TOUCUHBIN 3JEKTPUUECKUH 3apsa — NP PEIICHNH (PU3HUECKUX
3aja4

Pacno3naBath usnueckue sBieHUs (IPOIECCHI) U OOBICHITh MX HA OCHOBE 3aKOHOB MEXaHHUKH,
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOEHHUS BEMIECTBA U AJIEKTPOJIMHAMUKNA: PABHOMEPHOE U
PaBHOYCKOpEHHOE TPSIMOJIMHEHHOE NBIDKEHHE, CBOOOJHOE TAJCHHWE Tell, IBIKEHHE 10
103 OKPY>KHOCTH, WHEPIHS, B3aumMmozeicTBue Ter; nuddysus, OpoyHOBCKOE IABMKECHHE, CTPOCHHE
KUIKOCTSH U TBEPABIX TEJ, U3MEHEHHE 00bEMA TeN NMPU HArpeBaHUU (OXJIAXKIACHHH), TCTUIOBOES
paBHOBECHE, HCIApPEHME, KOHJIEHCAlMs, IUJIABJICHUE, KPUCTAJIM3ALMs, KUIEHHE, BIAXXKHOCTh
BO3/AYyXa, MOBBIIICHUE NABJICHUS ra3a MpU €ro HarpeBaHUHU B 3aKPBITOM COCYIE, CBSI3b MEXKIY
IapaMeTpaMM COCTOSIHMS Ta3a B H30MPOLECCAX; AIEKTPU3aLUs TeJl, B3aUMOJACHCTBHE 3apsA10B

OnuceiBaTh MEXaHHUYECKOE IBMKEHHE, MCHOJb3Ys (pr3ndeckue BETMYUHBI: KOOPAMHATA, IYTh,
IepeMEIICHHIE, CKOPOCTh, YCKOPEHHUE, Macca TeNa, CHIa, UMITYJIbC Tella, KHHETUYECKask SHEPIHs,
MOTEHIMANbHAS JHEPrusi, MEXaHWdeckas padoTa, MEXaHHYeCKas MOILIHOCTb; INPH ONUCAHUH
MPaBWIBHO TPAaKTOBaTh (PU3MYECKUH CMBICHT HCIOJB3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS H
€/IMHUIIBI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIIUE JaHHYI0 (DU3WYECKYIO BEIHYHHY C APYTHMHA
BEJIIMYMHAMU

10.4

OnuceiBaTh M3yYEHHBIC TEIJIOBBIE CBOMCTBA TEJ M TEILJIOBBIC SBJICHUS, MCIOJIb3YsS PU3NUYSCKUC
BEJIMYMHBL: JaBJIEHHE Ta3za, TEeMIepaTypa, CpPEOHss KWHHETHYECKas DJHEPTUSA XaOTHYECKOIO
JBWXEHHSI MOJIEKYJ, CpPEIHEKBaJApaTHU4HAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,

10.5 BHYTPEHHsIS dHeprus, padoTa ra3a, Ko3(G(QUIKUEHT MOJIC3HOrO JCUCTBHS TCIUIOBOTO JBUTATEIS;
MpU OINMUCAHWUU TIPAaBHIHLHO TPAKTOBAaTh (U3MUECKHA CMBICI HUCIHOIB3YEMbIX BEIHYHH, WX
0003HauEHUS W EAMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOINNE JAHHYIO (GU3HUECKYIO BEIUIUHY
C JIpyTUMHU BEJIUYMHAM

OnucelBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOMCTBA BEHIECTBA W JJIEKTPUYECKHE SBICHUS
(mpomeccer), HCTIONB3ys (PM3NYECKHE BETUYMHBL: AIEKTPUUECKHNA 3apsijl, IIIEKTPHUECKOE IO,

10.6 HaIpPsHKEHHOCTD MOJIs, MOTEHIMAI, Pa3HOCTh MOTEHIUAIOB; IPH OMMCAHUU PAaBWIBHO TPAaKTOBATh
(u3MUecKuii CMBICI HCIIOIb3YEMBIX BEJIMUMH, UX 0003HAYCHUS U €AUHUIIBI; YKa3bIBaTh (YOPMYIIbI,
CBSI3BIBAIONINE JIAHHYIO (DU3MUECKYIO BEIMUHMHY C IPYTUMH BETMIHHAMU

aHAJIM3UPOBATH (PU3UYECKHE MTPOLIECCHI U SIBICHUS, UCTIONB3Ys (PU3NIECKUE 3aKOHBI U TPUHITHIIGL:
3akoH BceMupHoro TtaroteHus, I, II u III 3akonbsl HbroTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOU
SHEPrUM, 3aKOH COXPAaHEHUS HMITYJbCa, NPUHIUI CYNEPNO3ULUN CUJ, TIPUHIUI PaBHOIPABHA

107 MHEPLUHAIBHBIX CHCTEM 0chéTa;v MOJIEKYIIAPHO-KUHETHYECKYIO TEOPHIO CTPOCHHS BELLECTBa,
ra3oBble 3aKOHBI, CBSI3b CPEOHEH KHHETHYECKOW SHEPIMH TEIUIOBOTO IBM)KCHHS MOJEKYN C
abCcoOTHOI TemnepaTypoi, IepBblii 3aKOH TEPMOJUHAMHUKH; 3aKOH COXPAHEHUS 3JIEKTPUIECKOTO
3apsina, 3akoH KysoHa; mOpu 3TOM pa3nuuaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTEeMaTHYECKOE BBIPAKEHNE U YCIOBUS (TPaHHULIbI, 001aCTH) MPUMEHUMOCTH

10.8 OOBACHATHL OCHOBHBIE MIPUHIOUAIIBI IeHCTBUSA MaIllrH, HpI/I60pOB 1N TCXHUYCCKHUX YCTPOﬁCTB;
' pasin4aTth YCJIOBUA UX 0e30I1acHOT0 UCITOIL30BaHUS B MMOBCETHEBHOM JKU3HHU

BEHIMONHATS  DKCHIEPUMEHTHI 110 UCCIENOBAHWIO (U3WYECKHX SBICHWH W MPOIECCOB C
10.9 WCTIONB30BaHUEM TPSMBIX U KOCBCHHBIX HM3MEPCHHI; MpH 3TOM (OPMYIUpPOBATh MPOOIeMy
(3amauy) W THNIOTE3y Y4YeOHOTO OKCIEPHMEHTAa, COOMpPATh YCTAaHOBKY W3 MPEIJIOKCHHOTO




060py}_'[OBaHI/I$I, IMPOBOJAUTH OIIBIT U (bOpMy.]'II/IpOBaTI: BBIBOJIbI

10.10

OcCyIIecTBIATh MpSIMbIE U KOCBEHHBIC M3MEpPEHUS (DM3MYCCKUX BEIIMYHMH, TPU STOM BBIOMPATH
ONITUMAJIBHBIA CHOCO0 M3MEPEHHUS] W HCIOJB30BaTh W3BECTHBIC METOMBI OICHKU TOTPEITHOCTEH
HU3MEpEHU

10.11

HccnemoBate 3aBUCHMOCTH MEXIy (QU3NYECKHMH BETHYMHAMH C HCIOIB30BAHUEM MPSIMBIX
W3MEpEeHUid; TPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh pE3yNbTaThl MMONydeHHON
3aBUCHMOCTH (PU3NYCCKHUX BEJIMYUH B BHJIC TAOJUI] U TPa(UKOB, JCJIaTh BEIBOJIBI 10 PE3yJIbTaTaM
WICCIIETOBAHUS

10.12

10.13

10.14

10.15

10.16

10.17

CoOmronaTh mpaBuiIa 0€30MacHOTO TpyJa MPH MPOBEIECHUH HCCICIOBaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, y4eOHO-HCCIeNOBATENFCKOM W TMPOEKTHOW MAEATEIbHOCTH C HWCIOJIB30BaHHEM
HU3MEPUTENBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyIOBaHUS

Pemarp pacu€rHble 3amaun C SIBHO 33JaHHON (PU3MUYECKON MOIENbI0, MCMONB3YsS (hH3mdecKue
3aKOHBI YW TMPUHIIMIB; HAa OCHOBE aHAIM3a YCJIOBUS 3aJa4d BHIOMpATh (PU3IUUECKYIO MOJIEINb,
BBLIETISITh (DM3WUYECKHE BETMYMHBI M (HOPMYIbI, HEOOXONWMBIE ISl €€ pelieHus, MPOBOJHTH
pacUéThl ¥ OLIEHUBATh PEATbHOCTD MOMyYEeHHOTO 3HAYeHUS (PU3UUECKON BEITHIHNHBI

Pemarp kadecTBeHHBIE 3aJadW: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUYHMBYIO IIETIOUKY
paccyXIeHUH C ONOPOW Ha M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH | (pr3mUecKre sIBICHUS

Hcronp30BaTh Npu pemieHNH y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTHH IS
MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIMU U TNPEACTABICHUS YIeOHON M Hay4YHO-TIOMYJISIPHOM
WHPOPMALIUH, TIOTYIEHHON U3 Pa3TUYHBIX HCTOYHUKOB; KDUTUYECKH aHATM3UPOBATH MTOTy4aeMyro
WH(OPMAITHIO

[TpuBoANTH MPHMEPHI BKIIAJa POCCHICKUX W 3apyOe)KHBIX yYEHBIX-(DM3UKOB B PAa3BHTHE HAYKH,
00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA

Hcronp30BaTh TEOpETHUECKHE 3HAHMS MO (M3HKE B MOBCETHEBHOW JKH3HU JUIS OOECTICUeHHS
0e30macHOCTH MpH OOpallleHHH ¢ MPUOOpaMU M TEXHUYECKUMH YCTPOHCTBAMH, JUISI COXPaHEHHS
3710pOBbs ¥ COOJTIOICHHSI HOPM 9KOJIOTMYECKOI'0 IOBEICHHS B OKpY Kaollel cpene

10.18

PabGoTath B Tpymme ¢ BBINOJHCHUEM pPa3IUYHBIX COIUAIBHBIX POJICH, IJIAaHHUPOBAThH PabOTy
IPYMNbI, PAlMOHANBHO pACHpPENeNaTh OOS3aHHOCTH W IUIAHUPOBATh JCSITEIBHOCTh B
HECTAHJIAPTHBIX CHUTYAlUsAX, aJCKBATHO OICHUBATH BKIIAJ] KaXKIOrO M3 YYaCTHUKOB T'PYIIIMbBI B
pelieHre paccMaTpUBaeMON MPOOIEMbI

11 KJIACC

Kon
NpoBepsieMor
0 pe3yJbTara

111

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3oBaTeIbHOI
NMPOrpaMMbl cpeHero 0o1ero 0o6pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (GU3MKHU B (POPMUPOBAHUK COBPEMEHHON HAy4YHOM
KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKU U TEXHOJIOTHI, B IPAKTHUECKOM JIeATEIbHOCTH
JI0/IeH, IEIOCTHOCTh M €IMHCTBO (PU3MYECKO KapTUHBI MHUpa

11.2

11.3

114

VY4uTHIBaTh TPAHMIIBI TIPUMEHEHHS U3YYEHHBIX (DPU3NUECKUX MOJEICH: TOUCUHBIH dJIEKTPUUECKUH
3apsi, saepHas MOJENb aroMa, HYKJIOHHas MOJENb aTOMHOTO siIpa NPU PeleHHH (PU3NYecKux
3a1a4

Pacrio3HaBath (u3nueckue sBICHHS (MPOIECCHI) M OOBIACHATH HMX HA OCHOBE 3aKOHOB
SIIEKTPOJAVHAMHMKHM W KBAHTOBOM (DM3HMKH: DJEKTPHUECKAs MPOBOJAUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECCKOEC, MAarHuTHOC }IeﬁCTBHH TOKa, B3aHMO)IeI7[CTBPIe MAarHuToB, OJICKTPOMAarHuTHas
WHAYKIWS, JCUCTBHEC MArHUTHOTO TMOJII HAa MPOBOJHUK C TOKOM U JBFDKYIIMHCS 3aps,
3JIEKTPOMATHUTHBIC KOJICOAHHSI M BOJIHBI, IPSIMOJHHEHHOE PACTIPOCTPAHCHHUE CBETA, OTPAXKCHUE,
npejgomiieHue, uWHTepdepeHys, audpakius W TMOJSApPH3alUs CBeTa, JUCIEPCUsl CBETa,
¢dotosnexkrpuueckuii 3hdext (horoadhdexT), CBETOBOE NaBieHHE, BOSHUKHOBEHHUE JIMHEHYATOIO
CIIEKTpa aToMa BOIOPO/Ia, ECTECTBCHHAS M HCKYCCTBEHHAS PAIMOAKTUBHOCTD

OnuceiBaTh M3y4YCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MArHHUTHBIC, OINTHYECKHE,
ANIEKTPUYECKYIO0 TPOBOJUMOCTh Pa3IMYHBIX CPEll) U 3JICKTPOMArHUTHBIE SBIEHUS (TIPOIIECCHI),
WCTIONB3YSl (U3UYECKHE BEIMYMHBL: DIIEKTPUUECKUN 3apsii, CHia TOKa, JJIEKTPUYECKOoe
HanpsDKEHUE, 3JEeKTPUUECKOE CONPOTHUBIIEHHE, pasHOCTh noreHuuanos, JJC, paboTta TOKa,
WHAYKIWS MarHUTHOTO ToJisl, cuiia Amrepa, cuia JIopeHIla, HHIYKTUBHOCTh KaTYIIKH, SHEPTHUs
AIIEKTPUIECKOTO M MAarHUTHOTO IMOJIEH, MIEPHOJT U YacToTa KOoJIeOaHUil B KoJiebaTeTbHOM KOHTYPE,
3apsl M CWiia TOKa B IPOIlecCe€ TapMOHUYECKUX 3JICKTPOMATHUTHBIX KoyeOaHuH, (OKycHOe
pacCTOSHUE M ONTHYECKas CWIa JIUH3bI, MPU ONUCAHWUM TMPABWIBHO TPAaKTOBaTh (U3NUCCKUIA
CMBICIT HCHOJNB3YEMbIX BEJIWYHH, WX O0O3HAYCHWs] ¥ CIUHMIGL, YKas3blBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JIAHHYIO (DH3MUECKYIO BEIMYHUHY C IPYTUMH BEITMIHHAMU




115

11.6

11.7
11.8

11.9

OnuceiBaTh M3YYCHHBIC KBAHTOBBIC SBJIICHUS M MPOIECCHI, UCTIONB3Ysl (PU3NYECKUE BEIHYNHBI:
CKOPOCTh JJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPTHS U HUMITYJIbC
(¢oToHa, TepHox TMoONypacmana, dHEPIHsl CBsI3W ATOMHBIX SAep; MPH OMHCAHWH IMPaBUIHHO
TPaKTOBaTh (U3UYECKUI CMBICT WCIOIb3YEMBIX BEIIMYUH, WX OOO3HAUCHUS W CIAVHHIIBL;
YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO0 (DU3UYECKYIO BEIUYUHY C IPYTUMHU BEIMYHHAMH,
BBIYHCIIATh 3HaUCHNE (M3MIECKON BEITMIHHBI

AHaMM3UpOBaTh (U3UUECKUE MTPOIIECCHI U SBJICHUSI, UCTIONB3YS (PH3HUYECKHE 3aKOHBI M IPUHITHITHL:
3akoH OMa, 3aKOHBI IMOCIEIOBATEILHOIO M MApAIICTHLHOTO COCTUHEHUS MPOBOJHHUKOB, 3aKOH
Jbxoyns — JleHma, 3aKkOH  3JCKTPOMArHUTHOW  WHIYKIUHM, 33aKOH NPSIMOJHMHEHHOTO
pacmpocTpaHeHUs] CBeTa, 3aKOHBI OTPaKEHUsS] CBETa, 3aKOHBI NPEIOMJICHUS CBETa, YpaBHEHUE
OunnmrerHa s GorodddexTa, 3aKOH COXpAaHEHUS SHEPTHH, 3aKOH COXPaHEHUS WMITYJIbCa,
3aKOH COXPAHEHMS DJIEKTPUYECKOTO 3apsija, 3aKOH COXPAaHEHHsI MaccOBOTO YHCIa, MOCTYJAThl
Bopa, 3akoH paguoOaKTUBHOTO paclaaa; NpH 3TOM pas3indyarh CJIOBECHYI (QOPMYIHUPOBKY
3aKOHa, €r0 MATEMAaTHYECKOE BRIPAKEHUE U YCIOBHS (TPAHUIIBI, 00JIACTH) MTPUMEHUMOCTH
OmnpenensaTh HanpaBICHUE BEKTOpa HMHAYKIMH MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, CHIIBI
Awmrepa u cwitbl Jloperma

CTpouTh M ONMHCHIBATH H300paKEHHE, CO31aBaEMOE TNIOCKUM 3epKATIOM, TOHKOW JIMH30M
BEIMONHATS  DKCHEPUMEHTHl MO0  UCCICMOBAHUIO (DU3MYECKHX SBICHUH W MPOIECCOB C
WCTIONb30BAaHUEM TPSMBIX W KOCBEHHBIX HM3MEPCHUIl; MpH 3TOM (OPMYJIUPOBATh MPOOIeMY
(3amauy) W THNOTE3y YYeOHOTO OKCIEPUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIJIOKCHHOTO
000pyI0BaHMSI, TIPOBOUTH OTBIT U POPMYIUPOBATH BBIBOJIBI

11.10

1111

OcyIecTBIsATh NPSAMBIE U KOCBEHHBIE M3MEpeHHS (PU3MYECKUX BEIMYMH; NPU ATOM BBHIOMpATh
ONTUMAJbHBIM CHOCOO0 M3MEPEHUS M HCIHOJIb30BaTh M3BECTHBIE METOABI OLCHKU HOIPEIIHOCTEH
U3MEPEHUN

HccnenoBats 3aBHCUMOCTH (U3MUECKUX BEIMYUH C HCIIOJIB30BAHUEM MPAMBIX W3MEPEHUI; IpPHU
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (UKCHpPOBATh PE3YJIbTAThbl TONYYEHHOH 3aBUCHMOCTH
(u3HUecKuX BEJIMYMH B BUe TabiMIl ¥ rpaMKOB, IeIaTh BHIBOJBI 10 PE3yIbTaTaM UCCICIOBAHUS

11.12

11.13

11.14

11.15

11.16

11.17

11.18

CoOuroath npaBuia 0€30MacHOr0 TPy/Ja MpH MPOBEACHUM HUCCISAOBAHUM B paMKaxX y4eOHOTro
IKCIIEPUMEHTA, Y4eOHO-HCCIIEeIOBATEIbCKON M TMPOCKTHOW NEATENHHOCTH € HCIOJIb30BAHUEM
M3MEPHUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pYAOBaHUS

Pemate pacu€THble 3amauu ¢ SIBHO 3aJaHHOM (U3UUECKOW MOAENIBIO, HCIONB3Ys (PHU3MUYECKHE
3aKOHBl W TPHUHIUIB;, Ha OCHOBE aHAlM3a YCIOBHS 3aJaud BBIOMPATh (UIUUECKYIO MOJICIb,
BBLJICNIATh (PU3UUECKUE BEIWYMHBI M (OPMYJIBI, HEOOXOMUMBIE sl €€ pEelIeHUs], MPOBOIUTH
pacuéThl ¥ OLIEHUBAThH PEATLHOCTD MOJIYYEHHOI0 3HaUeHHs (PU3NUECKON BEIMUHMHBI

Pemare kadecTBEHHEIC 3aauu: BBICTpAUBATb JIOTUYCCKU HCIPOTHBOPCHUBYHO LCIIOYKY
paccymz[eHI/H‘/'I C OHOPOﬁ Ha U3YUYCHHBIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘IGCKI/Ie SIBJICHUSA

Hcnonb30BaTh MpH pelicHUH YYeOHBIX 3a/1a4 COBPEeMEHHbIE MH()OPMAIIMOHHBIC TEXHOJIOTHU IS
MOKCKa, CTPYKTYPUPOBAHHUS, HHTEPIIPETALIMU U TIPEJCTABICHUS yueOHONW W HAayYHO-TIOMYJIAPHOU
WHPOPMAITUH, TIOTYIEHHOH U3 Pa3TUYHBIX HCTOYHUKOB; KpUTUYECKH aHATTM3HPOBATH MTOTy4aeMyro
nH(GOPMAITHIO

OOBSICHATh TPHUHIMIBI JCHCTBHS MAIlWH, MPUOOPOB W TEXHUYECKUX YCTPOWCTB; pas3avyarh
YCIIOBHS MX 0€30MaCHOTO MCIIOJIL30BAHHUS B TOBCETHEBHOM KHU3HU

[IpuBOUTH IPUMEPHI BKJIA/Ia POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUH

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHHWS MO (PU3UKE B MOBCEAHEBHOW JKM3HHU Ui 0OECICUeHHS
0€30MacHOCTH P OOpaIlleHuH ¢ IpUOOpaMH M TEXHUYECKMMU YCTPOWCTBAMHU, JJISi COXPAHEHUS
3I0POBbsl M1 COOMIOJICHHSI HOPM 3KOJIOTHYECKOTO MOBEICHHS B OKPYKAIOLIEH cpesie

11.19

Pabotate B rpymiie ¢ BBITOIHEHUEM PA3IMYHBIX CONMANBHBIX POJEH, MIIaHUPOBaTh paboTy TPYTIIbI,
palMOHATIBHO PACIIPEesATh OOSN3aHHOCTH W IUIAHHPOBaTh JESTENBHOCTh B HECTAHIAPTHBIX
CUTyallusiX, aJCKBaTHO OILICHMBAaTh BKJIAQJ KaXJIOTO W3 YYACTHUKOB TPYIIBI B pEIICHUE
paccMarpuBaeMoin TIPOOIEMBI

MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon
Kon nposepsieM n
poBepsieMble 3JIeMEeHTbI COepP:KAHUS
pasaesia | oro
3JIeMeHTa
1 OU3MKA U METOJIbI HAYYHOI'O [TO3HAHU A




®usznka — HayKa O mpupozae. HaquHe MCTO/bI MO3HAHUA OKPYXKAIOIICTO MHpPA. Ponn

11 HKCTIEPUMEHTA ¥ TEOPUH B IPOIIecCe MO3HAHUS MPUPOJIBI. DKCIIEPHUMEHT B (hrsuke
MopenupoBanue (U3MYECKUX SIBICHHM M TIpoIleccoB. HaydHble THIOTE3HI.
12 ®usnyueckre 3aKOHBI M TeOpUH. ['paHUNBI MPUMEHHUMOCTH (DU3MYECKHX 3aKOHOB.
[punmun cootBercTBus. Pomb w0 MecTo Qu3uku B (OPMHPOBAHMH COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B TPAKTHUECKOM AESATEIbHOCTH JIIO e
2 MEXAHUKA
.KMHEMATUKA
211 Mexannyeckoe nBukeHHe. OTHOCHUTENBPHOCTh MEXaHUUECKOTo ABMKeHHA. Cucrema
orcuéra. Tpaekropus
[epememenne, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTb) M YCKOPEHHE
2.1.2 MaTepHaIbHON TOYKH, MX MNPOEKUUH Ha OCH CHUCTeMbl KoopauHar. CioxeHue
MepeMeINIeHUH U CI0KEHUE CKOPOCTeM
PaBHOMEpHOE W  paBHOYCKOpPEHHOE TMpsMOJMHEWHoe mABWkeHue. [ 'padukn
2.1.3 3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHHS, IyTH M IEpEeMeIlCHUs
MaTepHUaIbHON TOUKHU OT BPEMEHHU
21 214 CBo0OojiHOE TajieHue. Y CKOpeHUe CBOOOTHOTO TTaACHUS
KpuBonuueitHoe nBmwxkeHne. PaBHOMepHOE [BHXEHHE MaTepHaIbHOM TOYKH I10
215 OKPY)KHOCTH. YTJiOBas CKOpPOCTb, JIMHeiHass ckopocTh. Ilepmon u wacrora.
LleHTpOCTpEMHUTENBEHOE YCKOPEHHE
216 TexHudeckue ycTpoWCTBa: CIIUAOMETp, ABM)KEHUE CHApPs/IOB, LIETIHBIE U pEeMEHHbIE
nepeaayn
[Ipaktnueckne pabotel. M3mepeHne MrHoBeHHOH ckopocTH. MccmenoBaHue
COOTHOLLICHHS MEXKAY MyTSAMH, IPOHACHHBIMH TEJIOM 32 MOCIENOBaTENIbHbIE PaBHbIC
217 MIPOMEXYTKH BPEMEHH NPU PaBHOYCKOPEHHOM JIBKEHHH C Ha4yaJIbHOM CKOPOCTHIO,
paBHOM Hymo. M3yueHue JBIKEHUS LIApUKAa B BI3KOW KUAKOCTH. I3yueHue
JBIDKEHHS Tella, OpOLIEHHOI0 TOPU30HTAIBHO
JMHAMUKA
291 IIpuHuun OTHOCHTENLHOCTH Tanunes. Ilepswiii 3akoH HbroroHa. WHepuuanbHble
CHCTEMBI OTCuéTa
2.2.2 Macca tena. Cuna. [IpyHIMD Cyneprno3uiy Cuil
203 Bropoit 3akon HplooToHa 1 MarepuanbHOM TOYKM B HMHEPUUATIBHOM cucTeme
orcuéra (MCO). Tperuii 3akoH HproToHa /17151 MaTepHaIbHBIX TOUEK
294 3akoH BceMupHoro Tsiroterus. Cuna tspkectH. llepBast kocmudeckas ckopocTb. Bec
Tena
2.25 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUSI CKOJNBXEHUS M CHJIA TPEHHUS MOKOS.
2.2 2.2.6 Koaddumment tpenns. Cuina cOnpoTHBICHUS TIPH JIBIKEHHN Tejla B KUAKOCTH WU
rase
2.2.7 [ToctynarensHOe U BpalaTeIbHOE ABHKEHHE a0COTIOTHO TBEPOTO TENa
208 MoMEHT CuJIbl OTHOCHUTENBHO OCH BpaieHus. llmedo cunbl. YcinoBus paBHOBecHS
tBépnoro tena B MCO
2.2.9 TexHudeckue ycTpONWCTBA: MOAIMIUITHUKH, TBUKEHHE HCKYCCTBEHHBIX CITYTHHKOB
[paktrudeckue padoTel. M3yueHne MBUKEHUs] OpYyCKa MO0 HAKIIOHHOW TIOCKOCTH TOJ]
JIEHCTBHEM HECKONBKMX cuil. VccnenoBanue 3aBUCHUMOCTH CHJ  YIPYTOCTH,
2.2.10 BO3HUKAKOIIUX B Ae(POPMHUPYEMOI TPYKUHE U PE3UHOBOM 00pasile, OT BETUYHHBI UX
nedopmarmu. VcciaenoBanne yclIoOBUN paBHOBECHsI TBEPAOTO Tela, UMEIOIIETO OCh
BpallIeHus
.3AKOHbI COXPAHEHH S B MEXAHUKE
231 Nmnynsc MaTepuaabHONH TOYKH, CHCTEMBI MAaT€PHAIBHBIX TOUYEK. MIMITyIbC CHIIBI M
M3MEHEHUE UMITyJIbCa Tea
2.3.2 3akon coxpanenus umnyibca B UCO. PeakTHBHOE ABMKEHHE
2.3 2.3.3 PaGota cuiet
234 MOIIIHOCTB CHIIBI
2.3.5 Kunernueckas sHeprusi MareprualibHOM TOUKU. TeopemMa 0 KHHETUUECKON dHEPTrun
236 [orennmanbHas sHeprus. l[loTeHnuanbHas dHEPrust ympyro aehopMHpPOBaHHON

npyxuHbl. [loTeHnmazpHast SHEprHsl Teda BOIHM3M MOBEPXHOCTH 3EMITH




HOTGHL{I/I&J’ILHBIC 1 HCIIOTCHIMAJIbHBIC CHJIBI. CBs3b pa60TBI HCIIOTCHIUAJIBHBIX CHUJI C

2.3.7 W3MEHEHHEM MEXaHMYEeCKOM 3HepruM CHUCTeMbl Tel. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUHU
2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHMUYeCKHe YCTPOWCTBA: TBIIKEHHIE PAKET, BOJOMET, KOTIep, MPYKUHHBIN MUACTONIET
2310 [IpakTaeckne paboThl. M3ydeHne CBA3M CKOPOCTEH TeNm NpHU HEYNPYroM yrape.
HccnenoBanue cBsi3u pabOTHI CUIIBI C H3MEHEHNEM MEXaHHMUECKOW 3HEPIuH Tea
3 MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMUKA
.OCHOBBI MOJIEKYJISPHO-KMHETUYECKOM TEOPHUH
311 OCHOBHbBIE  TIOJIO)KEHUS ~ MOJEKYJISIPHO-KMHETUYECKOW  TeopuH. bpoyHOBckoe
nemxenne. Jnddysusa. Xapaktep ABMKEHUS M B3aNMOACHCTBHS YaCTHUI BEIIECTBA
312 Mojgenu cTpoeHusl rasos, }KH;[KPCTeP“I u TBEPOBIX TeI W OOBSICHCHHE CBOMCTB
BEIIIECTBA HA OCHOBE 3TUX MOZETeH
3.1.3 Macca monekyin. Konmdectso Beriectsa. [TocTosiHHas ABoranpo
3.1.4 TennoBoe paBHoBecue. TeMmmepatypa u e€ usmepenue. lllkana temnepatyp Llenbcust
315 Mogens wupeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJIAPHO-KMHETHUECKON
3.1 TEOPUH HJICATHHOTO rasa
316 AOcomroTHasi Temreparypa Kak Mepa cpelHell KHHETHYECKON SHEePrHH TETIOBOTO
JIBUKEeHMA yacTull rasa. [llkana remnepatyp Kenbpuna
3.1.7 Ypasuenne Knaneiipona — MennaeneeBa. 3akoH J[anpToHa
318 I'a3oBeie 3aKkoHBEL. M30mpoueccsl B HMACAIBHOM Tras3e € IOCTOSHHBIM KOJHYECTBOM
BEIIECTBA: U30TEepPMa, H30X0pa, n3obapa
3.1.9 TexHUYecKue yCTpONUCTBA: TEPMOMETP, OapOMETP
31.10 [Ipaktnaeckne paboTel. l3mepeHne w™accel BO3QyXa B KIIACCHOW KOMHATe.
HccnenoBanue 3aBUCUMOCTH MEXy NTapaMeTPaMy COCTOSIHUS Pa3pexEeHHOIo raza
OCHOBbI TEPMOJMHAMUKHA
321 TepMmoauHaMuyeckas cucteMa. BHyTpeHHsISI SHEPTHsl TEPMOJUHAMUYECKON CHCTEMBI
U criocoObl €€ M3MEHEeHHS
329 KonmuectBo TemnoTsl 1 paborta. BHyTpeHHss 3HEpTUs OJHOATOMHOIO HIEaIHHOTO
rasa
Buael Temonepenayun: TEMIONPOBOJHOCTh, KOHBEKIIMS, U3TydyeHHUE. Terio€éMKOCTh
3.2.3 Tena. YenbHas TEIUIOEMKOCTh BemiecTBa. Pacu€r KosimvecTBa TEIJIOTHI HPHU
TeTIonepeaaye
39 324 IlepBblii 3akoH TepMoauHaMUKH. [IprMeHeHne mepBOro 3akoHa TEPMOIMHAMUKH K
uzomnpolieccaM. [ paduueckas nuaTepnpeTanus paboThl ra3a
TemoBele mamuubl. [lpunnuner aeiictBust TernoBblx MamuH. [IpeoOpasoBaHus
3.25 SHEpTUU B TEIUIOBBIX MamuHaX. Koadduuument moneznoro nevicteus (namnee — KI11)
teroBoi MamuHbl. [Hukin Kapuo u ero KII1JJ
326 Bropoii 3akoH TepmoanHamuku. HeobparumocTh mporieccoB B npupoje. TerioBsie
JBUraTesn. JKOJIOTHYECKUE MPOOIIeMbl TEIIOIHEPT ETHKH
327 TexHuueckue  yCTpOWCTBa:  JBHrateilb BHYTPEHHErO  CrOpaHMs, OBITOBOM
XOJIOAWIBHUK, KOHAULIMOHED
3.2.8 [IpakTtuueckue pabotsl. M3mepenue yaenpHON TEIIOEMKOCTH
AI'PEI'ATHBIE COCTOSHMA BELLIECBA. ®A30BBIE ITIEPEXOIbI
331 [lapooOpa3zoBanne M KoHIeHcanus. lcmapeHne W KHUIIGHHWE. YelbHas TeIuioTa
napoo0Opa3zoBaHusl. 3aBUCHMOCTb TEMIIEPATyphl KMIICHHUS OT AaBJICHHS
3.3.2 AOcoII0THAsE M OTHOCHTENbHAs BIAXKHOCTh Bo3ayxa. HackleHHbIi map
333 Teépmoe Ttenmo. Kpucramnmueckue u amopdHble Temna. AHU3OTPONHS CBOMCTB
33 kpuctawos. Kuakue kpuctaiuibl. CoBpeMeHHbIE MaTEpUaIIb
' 3.34 [InaBneHue u KpucTaUM3aLus. Y AenbHas TeoTa mwiasneHus. CyOnuManus
3.35 YpaBHeHHE TeII0BOrO OanaHca
TexHndeckne ycTpOWCTBA: TUTPOMETP M TICUXPOMETP, KAJIOPUMETpP, TEXHOJOTHUH
3.3.6 MOJYYEHUSI COBPEMEHHBIX MaTepualioB, B TOM YHCJIE HAHOMAaTEPUAIOB, U
HaHOTEXHOJIOTUU
3.3.7 [IpakTtuueckue paboTel. MI3mMepeHne BIaKHOCTH BO3IyXa
4 OJIEKTPOAMHAMUKA




DJIEKTPOCTATUKA
411 OnexTpuzanys Teq. DNeKTpuIeckui 3apsi. J(Ba BUIA IEKTPUIECKUX 3apsIOB
4.1.2 [IpoBOAHMKH, TUBTEKTPUKH U TOIYITPOBOJAHUKH
4.1.3 3aK0oH COXpaHECHHS JIEKTPUICCKOTO 3apsiaa
4.1.4 Bsaumogpeiicteue 3apsaoB. 3akoH Kynona
415 OJexkTpuyeckoe  IOJe. HaHPHX(éHHOCTB neKTpudeckoro moins.  IlpuHiun
cyneprno3uuuy. JINHUM HAnPsHKEHHOCTH AIIEKTPUIECKOTO MOJIS
4.1 4.1.6 Pabota cui anekTpocTaTudeckoro mosis. [loreniman. PasHocTh MoTeHITHAIOB
417 [IpoBOOHMKY 1 TUAICKTPUKHU B IOCTOSIHHOM 3JIEKTPUYECKOM I1oJie. J{nanekrpudeckas
MIPOHUIIAEMOCTh
418 Onexrpoémrocts. KoHImeHcaTop. ONEeKTpOEMKOCTh IUIOCKOIO  KOHAEHCATOpa.
OHeprus 3apspKEHHOr0 KOHAEHcaTopa
419 TexHudeckue ycTporucTBa: 3JEKTPOCKOI, JEKTPOMETP, AIEKTPOCTaTHUECKas 3aIlNTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTED
4.1.10 [IpakTudeckue padotel. U3MepeHne I1eKTpoEMKOCTH KOHACHCATOpa
JIOCTOSIHHbBIN RJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX CPEJAX
421 VYcnoBus CylIecTBOBaHMSI MOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. VICTOYHMKHM TOKa.
Cuna Toka. [TocTOSHHBIN TOK
4.2.2 Hanpsoxenue. 3akon OMa i1 ygacTka menu
4.2.3 ONEeKTpUYECKOe COTPOTUBIICHUE. Y IENbHOE CONPOTHBIEHUE BEILIECTBA
4.2.4 [locregoBartenpHOE, MapauIeIbHOE, CMEIIIAHHOE COeINHEHUE MPOBOIHUKOB
4.2.5 PaGora anmextprueckoro Toka. 3akoH [xoyns — Jlenna
4.2.6 MoOIIHOCTB NMEKTPHUECKOTO TOKA
anexkTpoaBmxymas cuna (nanee — JJIC) n BHyTpeHHEe CONpPOTHUBIEHHE HUCTOYHHKA
427 Toka. 3akoH Owma Ui TONHOW (3aMKHYTOW) J3nekTpmdeckoi memu. Kopotkoe
3aMbIKaHUE
428 OneKTpoHHass MPOBOAMMOCTh TBEPIBIX METAIOB. 3aBUCHUMOCTh COINPOTHBIIECHUS
METAJIJIOB OT TeMnepaTypsl. CBEpXIPOBOAUMOCTb
4.2 4.2.9 OnexTpuyeckuil TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX MMyYKOB
4210 HonynpoBoguuku. CoOCTBEHHAss W MPUMECHasi MPOBOJAUMOCTE IMOIYIPOBOJHUKOB.
CaoiicTsa p-n nepexoja. [lomynpoBoAHUKOBBIE TPUOOPHI
4211 ONeKTpUYecKuil TOK B  JJNEKTPONUTAX. ODJEKTPOIMTHYECKass AMCCOIHALUS.
OneKTposn3
4912 OnexTpuyeckuil TOk B razax. CaMOCTOSTENbHBIH M HECAMOCTOSITENBHBIA pa3pal.
PaznuuHble TUIIBI caMocTOATENIbHOTO paspsina. Monuus. [1na3ma
TexHuueckue ycCTpoOiCTBa: ammepMeTp, BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa,
4213 3JIEKTpOHArpeBaTebHble NMPHOOPHI, 3IEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
CONPOTHBIICHUSI,  BaKyyMHBIH  JHOJA,  TEPMHCTOPBI ¥ (POTOPE3UCTOPHI,
MOJTYITPOBOJHUKOBBIN IMO/I, TAJIbBAHHUKA
[pakTtruueckue paboTel. M3ydeHne cMeIaHHOTO COeIMHEHUS] PE3UCTOPOB.
4.2.14 Uzmepenne D/]C nctounmka TOka U €ro BHyTPEHHETO conpoTuBieHus. Habmoaenue
JNEKTPOJIN3A
11 KJIACC
Kon
Kon npoBepsieM
pastena | oro IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
dJleMeHTa
4 OJIEKTPOAUHAMUKA
.MATHUTHOE IOJIE. 3JIEKTPOMATHUTHAS MHAYKIHWA
431 ITocTostHaBIE MaruuThEl. B3anmoielicTBHE MOCTOSTHHBIX MAarHUTOB
MarnutHoe nosie. Bektop MarHuTHON MHAyKUuU. 1lpuHumn cynepnozuuuy. JInauu
43 4.3.2 MarHUTHOW WHAyKuMH. KapThHa JUHUNW MarHUTHOM WHIYKIMHU TIOJISI TTOCTOSIHHBIX
MarHuTOB
MarHuTHOe moJie MPOBOAHUKA ¢ TOKOM. KapTHHa JMHUEN MOl AIMHHOTO MPSIMOTO
4.3.3 MPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO IMPOBOJHHMKA, KATYIIKH C TOKOM. OmBIT
Opcrena. BzanMoaecTBIE MPOBOTHUKOB C TOKOM




434

Cuna Amrepa, e€ MOAYNb U HallpaBJIeHHE

Cuna HopeHua, eé MOAYJIb U HaIpaBJICHUC. I[BI/I)KCHI/IG 33p$[)K€HHOﬁ qaCTHUlbl B

435
OJTHOPOJTHOM MarHUTHOM Toje. Pabota cwitel JIopeHia

4.3.6 SIBneHne 3IeKTPOMarHUTHOW MHAYKIIUU

4.3.7 [ToTok BeKTOpa MarHUTHOW MHIYKIIUN

4.3.8 OJAC unayKuun. 3aK0oH 3IIEKTPOMarHuTHON nHAyKnu Papanes

439 BuxpeBoe anextpuueckoe mone. 3C MHAyKIMM B TPOBOAHUKE, IBUKYILEMCS
MOCTYMAaTEeIbHO B OAHOPOJHOM MAarHUTHOM I10JIE

4.3.10 [IpaBuno Jlenna

43.11 HNunyxtuBHOCTh. SBNeHue camounaykuud. C caMOuHAYKIINH

4.3.12 OHeprust MAarHUTHOTO TOJISI KATYIIKH C TOKOM

4.3.13 DJIeKTPOMArHUTHOE I10JIE

4314 Texnuueckue ycTpoiicTBa: MIOCTOSIHHBIE MAarHuThl, 3NIEKTPOMAarHUTBHI,
ANIEKTPOJBHUIATENb, YCKOPUTENH SJIEMEHTAPHBIX YaCTHILl, MHAYKIMOHHAS NIeYb
[Ipaktuueckue pabotbl. lM3yuyeHMe MarHUTHOTO OISl KAaTyIIKd C  TOKOM.

4.3.15 UccnenoBanne meicTBUS TOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM. MccnemoBanue
SIBIICHHSI DJICKTPOMArHUTHON MHAYKIIMH

5 KOJIEBAHMA 1 BOJIHBI
MEXAHMNYECKHUE 1 DJIEKTPOMAT'HUTHBIE KOJIEEBAHUA

511 KonebartenbHass cucrema. CBoOomHble KojeOaHus. [apMoHMUYECKHE KOJICOAHMS.
[lepuon, yactoTa, amIuiuTy1a U (asza kojaeOaHuit

51.2 [Ipy’uHHBIN MasTHUK. MaTeMaTH4YeCKU MasiTHUK

513 VYpaBHeHHe rapMoHWYecKuX KoJjeOaHuid. KuHemarnueckoe H JWHAMHUYECKOE
OIMCaHNe KOJIe0aTeIbHOTO JBIKEHHS
[IpeBpamenne SHeprUM TNpPU TapMOHWUYECKMX KojeOaHusx. CBS3b aMIUIUTY/BI

514 KoJeOaHWil HCXOMHOW BENWYMHBI C aMIUIHTyJaMH KoleOaHWi €€ CKOpPOCTH u
YCKOPEHHUS
Konebarenphpiit koHTYp. CBOOOAHBIE 3MEKTPOMArHUTHBIC KOJeOaHHUs B HICaIbHOM

5.1.5 KOJIe0aTeIbHOM KOHTYpE. Amnanorus MEXITY MEXaHUIECKUMHU u
AJIEKTPOMAarHUTHBIMU KoseOanusimu. @opmyna TomcoHa

51 5.1.6 3aKoH coXpaHEeHHs YPHEPTHH B HJICAILHOM KoJieOaTeIbHOM KOHTYpe

517 BreiHyxeHHbIe MexaHWdeckne KoneOanus. Pezonanc. Pe3oHaHcHass KpuBas.
BEIHYXIeHHBIE JJIEKTPOMAarHUTHBIE KOJICOaHHsI.

5138 [TepemennsIif Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

519 MoIHOCTh EPEMEHHOTO TOKA. AMIUIMTYTHOE U JISHCTBYIOIICE 3HAUCHUE CHIIBI TOKA
U HaIPsDKEHUS
Tpancdopmarop. I[lpomsBoacTBo, Tmiepenada © TOTpeOJICHHE BIIEKTPUYECKON

5.1.10 SHEPTUU. OKOJOIMYECKHE PHUCKH MpU MPOM3BOACTBE HICKTPUUECKOM 3IHEPTUU.
KynbpTypa ucrnosnp30BaHus 3J€KTPOIHEPTHY B IOBCETHEBHOM KHU3HU

5111 TexHudeckuwe ycTpoiicTBa: ceiicMorpad, DIEKTPUYECKHUH  3BOHOK, IJIMHHUH
JJIeKTponepeiad
[IpakTuueckue padoThl. MccienoBanrue 3aBUCHMMOCTH TEPHOJAa MajbiX KOJIcOaHUH

5.1.12 rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. McciaenoBanrue NEpeMEHHOIO TOKa B
LENH U3 TIOCJIEAOBATEIbHO COCAMHEHHBIX KOHJICHCATOPA, KaTYIIKH U Pe3UcTopa

.MEXAHNYECKUE 1 DJIEKTPOMATI'HUTHBIE BOJIHbI

521 MexaHnueckre  BOJHBI, YCJIOBHsI — pacnpoctpaHeHus. [lepwoa.  CkopocTb
pacnpocTpaHeHus U AJrHa BoJHbL. [lonepeunsie 1 mpoaoibHbIE BOJIHBI

522 . UaTepdepennns u qudpaxiums MexaHMUECKUX BOJIH

523 3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa

524 DJIeKTpPOMArHUTHbIE BOJHBL. YCJIOBUS HW3IYYEHUS DJIEKTPOMATHUTHBIX BOIH.

5.2 Bsanmnas opuenranys BektopoB E, B 11 U B 3JIeKTpOMarHuTHOM BOJIHE B BaKyyMe

505 CBoiicTBa DIEKTPOMATHUTHBIX BOJIH: OTPaXCHHE, IPEIIOMIICHUE, TOJIIPHU3AIIus,
mudpaxnust, nHTepdeperipst. CKOpocTh 3JEeKTPOMarHUTHBIX BOJIH

526 [Ikana smeKTpOMarHUTHBIX BOJH. [IpiMeHeHHe 3IIeKTPOMArHUTHBIX BOJIH B TEXHHUKE
U OBITY

527 [Mpunnuner paguocBsi3n M TeneBuaeHUs. Paguonmokanus. DIEKTPOMarHUTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl




Texauueckue YCTPOfICTBaI MY3bIKAJIbHBIC HWHCTPYMCHTBI, YJIbTpa3BYKOBas

5.2.8 MUArHOCTHKA B TEXHHWKE U MEIWIIMHE, pajap, paauolpuéMHUK, TeJIEeBU30p, aHTCHHA,
tenedon, CBU-meun
.OIITUKA
5.3.1 [IpssMonnHEHHOE pacpoCTpaHEHUE CBETA B ONHOPOIHOM cpeze. Jlyu cBera
532 OTpakeHHE CBEeTa. 3aKOHBI OTpaKeHMs cBeTa. [locTpoeHre M300paKeHH B TUIOCKOM
3epKaie
533 [Ipemomnenre cBeta. 3aKOHBI TIPEIIOMIICHHST CBeTa. AOCONIOTHBIA — ITOKa3aTeih
MIPEITOMIICHUS
5.34 ITonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHbIi yroi HOJHOr0 BHYTPEHHEIO OTPaXKEHUs
5.35 Hucnepcus ceeta. CIoxKHBIA cocTaB 6emoro cBeTa. et
Cobupatome u paccewBaroImye JUH3BL ToHKas nrH3a. DOKYCHOE pacCTOSHUE U
5.3.6 omnThyecKkas cmia TOHKOW JuH3BL. [locTpoeHme m3o0pakeHWil B COOMpArOMNX H
paccenBaroiux JguH3ax. Popmyna TOHKOH JUH3EL. YBeIHUEHHE, 1aBaeMOe JTMH30M
5.3 5.3.7 [Ipenesnpl NPUMEHUMOCTH TEOMETPHUYCSCKOM ONITUKH
Untepdepenunss cBera. KorepeHTHble HCTOYHHMKH. YCIOBUS — HaOJMIOAEHUS
5.3.8 MaKCUMyMOB U MUHUMYMOB B WHTeP()EPCHIIMOHHON KapTHHE OT JABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHKOB
Hudpaknus ceera. [udpaxnuonnas pemérka. YcioBue HaONIONCHHS TJIABHBIX
5.3.9 MaKCHMyMOB TIpHM TaJeHHH MOHOXPOMAaTHYECKOTO CBeTa Ha JAH(PPAKIHOHHYIO
pelETKy
5.3.10 [omspusarus cBera
5311 TexHu4eckue ycTpoWCTBa: OYKH, Iyma, (oToammapar, HpOGKH.I./IOHHLII\/'I anmnapar,
MHUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TTOJISIPOUT
5312 [Ipaktuueckue paboTel. M3mepenwme moxazatenst mnpenomienus. MccnemoBanue
CBOWCTB M300pakeHui B TMH3ax. HabnroneHue aucnepcun cBeTa
SJIEMEHTBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJILHOCTU
I'panuubl  nMpUMEHMMOCTH — KilaccHueckod — MexaHuku. lloctrymarel  Teopuu
6.1 OTHOCUTEIFHOCTH: MHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyme, MPHHIIHII
OTHOCUTEIBHOCTH DUHIITENHHA
6 6.2 OTHOCHTENFHOCTH OJTHOBPEMEHHOCTH. 3aMelJICHHEe BPEMEHU U COKPAIllEHUE JTHHEI
6.3 OHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI
6.4 CBsi3b Macchl C JHEprued W HMIYJIbCOM CBOOOJHOW YacTUIBI. JHEPrHs IOKOS
CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTbBI KBAHTOBOM OIITUKU
711 ®otonbl. @opmyna I[Tnanka cBs3u dHEpruu (OTOHA C €r0 YaCTOTOH. DHEPrHst M
AMITYJTEC (POTOHA
712 OtkpeiTe U wuccienoBanue ¢doroadpdexra. Ombitel A.I'. CroseTtoBa. 3aKOHBI
dhotorddekra
71 7.13 VYpaBuenue DitHmrelHa s poTorddexta. «KpacHas rpanuna» poroaddexra
7.1.4 Hasnenue ceera. Onsitel [1.H. Jlebenena
7.1.5 XUMHWYECKOE IEUCTBUE CBETA
716 Texnuueckue ycTpolicTBa: (HOTO3TEMEHT, (HOTOJATYMK, COJHEYHAas Oarapes,
CBETOANON
CTPOEHHME ATOMA
701 Mogens atroma Tomcona. OmbITer Pe3epdopaa mo ucciemoBaHnuio CTPOCHHS aToMa.
[InanerapHast MozieIb aTOMa
ocrynaret Bopa. Uznydyenue u moriomieHHe (GOTOHOB MpH IMEpEXojie aTtoMa C
7.2.2 OJIHOTO YPOBHSI 3HEpPruu Ha Jpyrod. Bumel crektpoB. CnekTp ypoBHEH SHEprUu
aToMa BOJIOpoa
72 723 BonnoBele cBolictBa uactun. Bomnbel ne bpoinsa.  KopmyckynspHo-BogHOBON
nyanusM. JIudpakius 2JIeKTpOHOB Ha KpHCTaIIax
7.24 CrioHTaHHOE 1 BBIHY)KJIEHHOE MU3Ty4eHHe. Y CTPOWCTBO M MPUHITUN paboTHI 1a3epa
705 TexHUYECKHE YyCTPOMCTBA: CIICKTPAILHBIA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBHIN
KOMITBIOTEP
7.2.6 [IpakTuueckue pabotel. HabmroqeHre TMHEHYATOr0 CrIeKTpa




7.3

ATOMHOE APO

7.3.1 MeToabl HabIIOAEHHS U PETUCTPALMU 3JIEMEHTAPHBIX YACTHIL
OtkpeiTue panumoakTuBHOCTH. OmbiTel Pesepdopra 1o ompeneneHuio cocraBa
7.3.2 panuoakTuBHOTO M3iydeHus. CpoiicTBa anb(da-, O6era-, raMma-u3nydyeHus. BnusHue
PaIOaKTHBHOCTHU HA JKUBbIE OPraHU3Mbl
733 OtkpeiTHe TpoTOHa u HelTpoHa. Hykionmas woxpens siapa [eiizenbepra —
HBanenxko. 3apsaa sapa. MaccoBoe unciio sapa. M30Tormbt
734 Annda-pacian. DIEKTPOHHBIA M TMO3WUTPOHHBIN OeTa-pacman. ['amma-mzmydeHwe.
3aKoH paJlMOaKTUBHOIO pacnajia
7.3.5 DHeprus CBSA3M HYKIIOHOB B sifipe. SnepHbie cuibl. JleexT Maccr siapa
7.3.6 Snepusle peakuuu. JeneHue u CUHTES saAEp
737 Snepubrit peakrop. TepmosimepHbiid cuHTe3. [IpoOIeMbl W TEPCIIEKTUBBI SICPHOM
SHEPTEeTUKHU. DKOJIOTHYECKUE ACIIEKThI AEPHON SHEPreTUKU
738 3neMeHTaPHLIe YaCTHUILIBIL. OTkpsITHE MO3UTPOHA. DyHIaMeHTaIbHbIE
B3aUMOJICHCTBUS
739 TexHudeckue ycTpoilcTBa: mo3uMeTp, Kamepa BuiabcoHa, sAepHBIH peakTop,
aToMHas 6omba
7.3.10 [Ipaktuueckue pabotel. MccnenoBanue TpekoB yacTuil (110 TOTOBBIM QOTOrpadusim)
SJIEMEHTBI ACTPOOU3UKHA
8.1 Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3MbI, IUIAHETHI, UX BUAUMOE IBUKCHUE
8.2 Conneunas cuctema. [InaneTsl 3eMHOM rpymibl. [I1aHETHI-TUTaHThI U UX CIIyTHUKH,
KapJHKoBbIe MmaHeTsl. Mainple Tena ColnHeYHON CHCTEMBI
8.3 Comnnre, dporocdepa u atmocthepa. ConHedHast aKTHBHOCTb
8.4 Uctounnk sneprun ConHIa 1 3BE31
3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU: MAacca, CBETUMOCTb, PAJNYC, TEMIIEpPaTypa, UX
85 B3aMMOCBS3b. JluarpaMma «CIEKTPalIbHBIM KJIacC — CBETUMOCTBY». 3BE3BI TIABHOM
[IOCJIEIOBATENBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» Ui 3BE37 TJIaBHOMU
I0CJIeJOBATETIbHOCTH
86 .Buytpennee crpoenue 3B&3a. COBpeMEHHBIE NPEACTABICHUS O NPOMCXOXKICHUH WU
sBostori CoJHIA M 3BE3/1. DTaribl )KU3HH 3BE3]T
Mneunslii  Ilyte — mnHama Tamaktmka. ChoupanbHass cTpykTypa [amaktukw,
8.7 pacnpenenenue 3BE3, ra3a u nolid. [lonoxxenue u aemwkenne Connua B ['anakTuke.
[Tnockas u cdeprueckast MocUcTeMbI [ aakTHKH
8.8 Tunel ranakTuk. PaguoranakTuky U KBa3zapbl. YEpHBIE AbIPHI B sIpax ralakTUK
Bcenennas. Pacmmpenue Bceenennoi. 3akon Xa0O06ma. PasOeranue rajiakTuk.
8.9 Bospact u pamuyc Bcenennoii, Teopuss bonbimoro B3pbiBa. Mogmenb «ropsueit
Bcenennoit». PenukroBoe uzinyueHue
810 MacmrabHast cTpykrypa Bceemennoit. Meraranaktika. Hepeménaeie mnpoOieMbl

aCTPOHOMUH




