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MNOACHUTEJIBHAS 3AIITUCKA

[Iporpamma no ¢pusuke 6a30BOro ypoBHsl Ha YPOBHE CpeHEr0 00111ero 00pa3oBaHus
pa3paboTaHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHsS OCHOBHOM
oOpa3oBaTenbHOU TporpaMmebl, TipeactaBieHHbIX B @I'OC COO, a Takxke ¢ yuéToM
¢benepanbHOil paOoueill mporpamMMbl BOCIUTaHMS M KOHLENLUM IpPEnoJaBaHus y4eOHOro
npenmera «Pusznka» B oOpa3oBaTelbHBIX OopraHu3anusx Poccuiickoit deneparnumu,
peanu3yommx OCHOBHBIE O0pa3oBaTeNbHBIE MPOTpaMMbl. B CBS3M ¢ TeM, YTO THMHAa3us
pealmu3yeT  IPAaBOCIABHBIM  KOMIIOHEHT, YPOKHM  MAaTe€MaTUKM  BKJIIOYAIOT
penurno3ubeii  komnoHeHT. CorimacHo PI'OC COO, @POIl COO, cranpapra
IIPABOCJIIABHOI'O KOMIIOHEHTa Ha4daJlbHOI'O OOIIEro, OCHOBHOI'O OOILETo, CPEeIHEro
obuiero 0o0pa3oBaHUsA, YTBEPXKIAECHHOI'O pemiennem  CpsamenHoro CunHona
Pycckoit IlpaBocnaBuout IlepkBu ot 27.07.2011 roma pabouyass mnporpamma
BOCIIUTAaHUsI COLEPKUT MOAYJIb «YpOUHas JAEATEIBHOCTb» W IMPEANoJaraeT
OOBbEMHEHUE  COJAEp)KaHUsI  OOydyeHHsT U BOCIMTAHHUS B LIEJOCTHBIN
oOpa3oBaTeabHbIN MPOIIECC.

Ha ypokax craBurcsa nenbp (GOpMHUPOBAHUS y OOyYarOIIMUXCS TPaJUILMOHHO-
JIyXOBHO-HPABCTBEHHBIX POCCUUCKUX LICHHOCTEU.

dopMupoBaHHsI OCHOB MpPAaBOCIAaBHOM KYyJBTYpbl B Kypce IIpeaMeTa
3aKJIIOYaeTCsl B CO3/1aHMM OOpa30BaTEJILHOIO IIPOCTPAHCTBA, CIIOCOOCTBYIOIIETO
bopmMupoBaHUIO y YydYalIUXCs I[EJIOCTHOTO MHPOBO33PEHUS W YCTOWYHUBOM
CHUCTEMbI JYXOBHBIX ILEHHOCTEH IIpaBOCJaBHUs; MaKCUMAaJIbHOMY PAaCKpPBITHIO
HHTEJUICKTYaJIbHOT'O, TBOPYECKOI'0 MOTEHIHajla Yy4Yallerocs, CIOCOOHOro B
JajJbHEUIIIEM OLIEHUTh JYXOBHBIH CMBICI OOIIECTBEHHBIX U KYJBTYPHBIX
SIBJICHUU.

ConepxaHnue NporpaMMbl MO (QHU3MKE HANpaBiIeHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuaroumuxcs 10-11 kiaccoB npu o0ydyeHun ux Qu3nMke Ha 0a30BOM
YPOBHE Ha OCHOBE CHUCTEMHO-/I€ATEIbHOCTHOTO moixoa. [Iporpamma o gusuke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M MeTalpeIMeTHbIM
pe3ynbrataM OOYy4eHHMs, a TaKK€ YUYHUTHIBAET HEOOXOJUMOCTh pealn3allMi MEKIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyyHbIMH Y4eOHBIMM MpeaMmeTaMu. B Hell ompenenstorcs
OCHOBHBIE LIENH M3y4eHUs (U3UKU Ha YpOBHE CpeaHero oOIiero o0pa3oBaHUs, IUIAHUPYEMbIe
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JMYHOCTHBIE, MeETalpeIMeTHbIe, NpeAMETHbIe (Ha
0a30BOM ypOBHE).

[IporpamMma no pusuke BKIHOYALT:

® [UIaHUpPYEMbIE Pe3ybTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM ypOBHE, B TOM UHUCIIE

IpeIMETHBIE PEe3yIbTaThl IO roJlaM O0yUYeHUS;

e cojaepxaHue yueOHoro npeamera «Pu3nKay 1o rojgam o0yyeHusl.

dusnka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX MPUPOJIBI, BEICTYIAs B KA4€CTBE y4eOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MUpE.
[IkonbHBIA Kypc (HU3UKH — CHCTEMOOOpa3yloUUil Ui eCTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEMETOB, MIOCKOJIBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOILIECCOB U SIBICHHUM, N3y4aeMbIX
XUMHeH, Ouonoruen, gusmueckoi reorpadueit u actpoHomueind. Mcmonb3oBaHHEe U aKTUBHOE
OpUMEHEHHe (U3MUYECKUX 3HAHUN ONpeAessieT XapakTep W pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe DHEpPreTHKH, TPAaHCIOPTa, OCBOCHUS KOCMOCA, IIOJYYEHHUS HOBBIX
MaTepHaJIoB ¢ 33JJaHHBIMU CBOWCTBAMHM U ApYyrux. M3yueHue pU3UKA BHOCUT OCHOBHOU BKJIaJ B



(dopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0y4aromuxcs, B popMupoBaHre yMEHUN
IPUMEHATh HayYHbII METO]I IO3HAHUS NIPH BBIIIOJIHEHUN UMHU Y4€OHBIX UCCIICA0BAHHM.

B ocHOBY kypca Gu3uku 15 ypOBHS CPEIHETO OOIMIET0 00pa30BaHMsI MOJIOKEH Psifl UICH,
KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 OCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuall Kypca GU3NKH 00beJUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (OpMHpPOBAHUE IPEACTaBICHUN o
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzamys mpearnosaraeT UCIoIb30BaHUE TYMaHUTApHOTO
noreHuana GU3NYEecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOILIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc Gu3nku npeamnosaracT 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonozuzayuu peaausyercss MOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJEpKaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSi3aHbl C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKACHUS TPOOIIeM pariMoOHAIbHOTO MPUPOAONOIB30BAHUS 1
HKOJIOTHYECKOM Oe30MacCHOCTH.

CrepHEBBIMH 3JIEMEHTaMH Kypca (U3MKH Ha ypOBHE cpelHero oOIiero odpa3oBaHus
ABIISIOTCS  (u3udeckue Teopuu ((GopMHpOBaHHE MPEICTABICHUH O CTPYKType HOCTPOCHMS
¢usnveckoil TeopuH, poiu (yHIAMEHTANbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
NPEJCTABICHUAX O TMPHPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHUH, JUIS ONMHCAHUS €CTECTBEHHO-
HaYYHBIX SIBJCHUN U MTPOLIECCOB).

CucTeMHO-eSTeTbHOCTHBIN MOJIX0A B Kypce (DU3UKU pealn3yeTcs MPEexXIe BCEro 3a CUET
OpraHu3aluK SKCIEPUMEHTAILHONW JesTebHOCTH o0ydaronmxcs. s 6a30Boro ypoBHsi Kypca
(GU3UKH — ITO MCHOJIH30BAHWUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHUMEHTOB U
1abopaTOPHBIX pabOT, KOTOphIE B TporpamMme 1o ¢u3nKe OOBEIWHEHBI B OOIIMIA CITHCOK
YUEHHUYECKUX MPAaKTUYEeCKUX paboT. BrlaeneHue B ykazaHHOM IepeuyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJS M OLIEHKH, OCYILECTBIIAETCS YYaCTHHKAMU 00pa30oBaTelIbHOTO
mpolecca UCXo/I U3 0COOCHHOCTEN IMIaHMPOBaHMS U OCHAIeHUs kabuHeTa Qusuku. Ilpu sTom
o0ecrieunBaeTcsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHSIMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHUS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (U3UYECKUX BEIMYMH M TOCTAaHOBKY OIBITOB 110 IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bonbioe BHUMaHUE yIenseTcsl peIIeHHI0 pacu€THBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 IPUOPUTETOM SIBJISIFOTCS 33/1a4H C SIBHO 33/IaHHONW (PH3UYECKON MOJIEIBIO,
MO3BOJISIOIIME NPUMEHATh HM3y4YEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHM KaK M3 OJHOIO pasjesa
Kypca, TaK U UHTETpUPYs 3HAHUS U3 Pa3HbIX pa3zeinoB. /[ kauecTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISTIOTCSL  3aJaHusT Ha OOBSCHEHHWE TMPOTEKaHWS (U3MYECKUX SIBICHHH W TPOIECCOB B
OKPY’KAIOIIEeH XU3HH, TpeOyromue BbIOOpa (PU3MUECKOW MOJENH ISl CUTyallud TPAKTUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO K MaTepualbHO-TEXHUYECKOMY
ofecrieyeHHI0 y4eOHOro mpoiiecca 0a30BbIH ypOBEHb Kypca (PU3MKM Ha YPOBHE CPEIHEro
obmrero oOpa3oBaHUs JTOJDKEH M3ydaTbCs B YCIOBUSAX IMPEAMETHOrO KaOWHeTa (PU3MKU WIH B
YCIIOBHUAX MHTETPHPOBAHHOTO KaOMHETa MpPEAMETOB €CTECTBEHHO-HAYYHOro 1Hkia. B kaOunere
¢u3uKN 10HKHO OBITH HEOOXO0MMOE JabopaTopHOEe 000PYIOBAHUE JUISI BBITOJIHEHHS YKa3aHHBIX



B IporpamMme 1O (HU3UKE YUYCHHUUECKUX TPAKTHUYECKUX pPadOT U JIEMOHCTPALMOHHOE
o0opynoBaHue.

JleMOHCTpalMOHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUUM C MPHHLIUIIOM
MHHHMAJIBHOM JI0CTaTOYHOCTH M 00ECHEeYMBAET MOCTAaHOBKY IEPEUUCICHHBIX B MIPOTpaMMe 110
¢u3MKe KIIOYEBBIX JEMOHCTpPAlMK JJIsi MCCIECIOBAaHHMS H3y4aeMBIX SBICHHH M MPOLECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGopatopHoe 00OpyAOBaHHE AJsl YYCHHUYECKUX IMPAKTHUECKUX paboT ¢GopmHpyercss B
BUJ/IC TEMAaTHYECKHX KOMIUIEKTOB M OOECIeunBaeTcsi B pacyére OJHOIO KOMIUICKTa Ha JIBYX
oOyvarommxca. TemaTndeckue KOMIUIGKTHI J1a0OPaTOPHOTO OOOpPYHOBaHMS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUHM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKxKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

Bocrutanme JMYHOCTM NPaBOCIABHOTO XPHCTHAHWHA — BEpHOro 4dama Pycckoid
[IpaBocnaBHoi# LlepkBu yepes mpeaMeTsl eCTECTBEHHO-HAYYHOTO IIHKJIA!

OCHOBHBIMU LIETSIMU U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU SBIISIFOTCS:

* (QopmupoBanue y oOy4YaIOIIMXCS IIEIOCTHOIO MHUPOBO33PEHUSI U YCTOMUMBOI
CUCTEMBbl JYXOBHBIX IIEHHOCTEH, a TaKkKe TMPAKTUYECKUX 3HAHHM, KOTOpHIE
MO3BOJIAT BBINYCKHMKAM THMHAa3MM pEalM30BbIBaTh 3al0XKeHHbIE TBoOpIiom
CIIOCOOHOCTH U TaJaHTHI HOBOM COLIMAIbHON U 9KOHOMHYECKON Cpe/Ie;

* MOJy4eHHH oOydarommxcsi oOpa3oBaHUS B COOTBETCTBUU C 0Opa30BaTEIbHBIMU
CTaHJapTaMH.

* pa3BUTHE IMPEACTABICHUN O HaydHOM METOJe IO03HaHus U (HOpMHUpPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

* (opMupoBaHME HAy4YHOTO MHUPOBO33PEHHUSI Kak pe3yjabTaTa H3y4eHHsS OCHOB
CTPOEHHS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PM3UKH;

* ¢opMHpOBaHHE YMEHUN OOBSACHATH SIBICHHUS C HCIOJIB30BAHUEM (PU3NUECKUX
3HAHWW U HAy4YHBIX JI0Ka3aTEIIbCTB;

* (dopMupoBaHME TMpEJICTaBICHUM O poiau (QU3MKK A8  Pa3BUTHUA  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne 3TUX Iiesiell oOeclieurBaeTcsl pelleHHeM CIeAYIOIUX 3a7ad B Ipoliecce

U3ydeHHs Kypca GU3MKU Ha YPOBHE CPEHEro 00IIero o0pa3oBaHus:

e ®dopmupoBaHnue y OOy4yarolUUXCsl HPABCTBEHHO - PEIMTMO3HOTO  IO3HAHUS
OKpPY’KaroIllero Mupa;

e ®opMHpOBaHHE Y TMMHA3MCTOB KaueCTBEHHOTO YPOBHSI 3HAHUM, HEOOXOAUMOTrO JJis
COBPEMEHHOM KHU3HH, U BBICOKOTO YPOBHS O0IIEH KYIbTYpBI.

e ®dopmMmupoBaHHE TOTOBHOCTM K CaM000pa3oBaHUI0 M CaMOpPA3BUTHIO HAa OCHOBE
CaMOOIEHKH COOCTBEHHOM NI TEIbHOCTH.

e [JloaroroBka oOy4aromMXcs K MPOJOJKEHUIO 00pa30BaHUs, K CO3HATEILHOMY BBIOOPY
npodeccuu, K TBOPYECKOMY TPYAY B Pa3IMUHBIX cdepax HAyyYHOW U MPaKTHUECKOH
JESITEIbHOCTH.

e [loAroroBka rUMHa3UCTOB K YCIIOBHUSM >KU3HH B IPAXKIAHCKOM OOIIECTBE.

e BoopyxeHue ydamuxcsl IpakTHYECKUMH YMEHUSMHU U HaBbIKaMH, KOTOPBIE OHU MOTJIN
Obl MCIONB30BaTh B IOBCEAHEBHBIX JKU3HEHHBIX CUTYalUAX: PEMOHT IOMEIICHUM,
CTpoiika (pacdeT MaTepuasIoB s MOKJICHKH 000€B, 3aCTHIIKH JUHOJIEyMa U T.1.).



e Bocnuranme yBaxeHHS K PEIUTHO3HBIM KyJIbTypaM, IIOBBIIICHHE WHTEpeca K
U3y4aeMOMYy IpeIMETY.

e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 0OHIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISPHYIO0 (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKY;

e (QopmupoBaHHME YMEHHH MNPUMEHSITh TEOPETHUUYECKUE 3HAaHUSA s OOBSICHEHUS
¢u3nUecKux SIBICHUH B MNPHUPOJAE M JUISI NPHHATUS NPAKTUYECKUX pEIIeHU B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHE CIIOCOOOB pEHICHUS pa3IM4YHBIX 3a7ad C SIBHO 3aJaHHOW (u3mueckon
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3JaHue (pusmueckont
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHHS U MPOBEACHUS (PU3UIECKUX
OKCIEPUMEHTOB,  aHaJM3a M  WHTEpIpeTaluu  WHPOPMALUHU,  ONpEACICHUS
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3/1aHUE YCIIOBHH JJISl pa3BUTHS YMEHUH MPOEKTHO-UCCIIE0BATEIHCKOM, TBOPUECKOM
JEeSITeTbHOCTH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHB) Ha YPOBHE CpeaHEro 00IIero oopa3zoBaHUsA
otBogutTcs 204 gacoB: B 10 kmacce — 102 gaca (2 waca W3 OCHOBHOM wacTh W | dYac u3
dbopmupyemoit OO), B 11 kmacce — 102 wyaca (2 yaca w3 OCHOBHOM yactu W | yac u3
dopmupyemoii OO).

[Ipeuiaraemslii B mporpamme 1o ¢pu3uKe nepedeHb J1adopaToOpHbIX U MPAKTHUECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BBIOOp MpOBeACHHs TabOpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00YUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHMUSA

10 KUIACC

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Haydnele MeTOnbl MO3HAHUA OKpyKarowmero mupa. Pomib
SKCTIEPUMEHTA M TCOPHH B TPOIIECCE TTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (PU3HKE.
MopenupoBanue (GuU3MUECKUX SBJICHUA W mporieccoB. Hayunsie rumnoressl. Ousnueckue
3aKOHBI ¥ TEOpUH. | paHHIIBI TIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIIMIT COOTBETCTBUSI.
Pome u mecto ¢u3uku B (OPMHPOBAHMM COBPEMEHHON HAy4YHOH KapTHHBI MHUpA, B
MPAKTUYECKOM JIESITETLHOCTH JIIOICH.
Jlemoncmpayuu

AHaJIorOBEIC U I_[I/I(l)pOBLIC HU3MCPUTCIIbHBIC HpI/I60pLI, KOMIIBIOTCPHBIC NATUYMUKH.

Paszgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBrkeHHE. OTHOCHUTENBHOCTh MEXaHMYECKOro MABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOpEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HAa OCH CUCTeMbl KoopauHat. CIoKeHHEe MepeMeleHud 1
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBHKeHHUe. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoboaHOe ajsieHne. Y cKkopeHne CBOOOIHOTO TaIeHHs.

KpuBonuueliHoe naBuxeHue. J[[BUkeHHe MarepuaibHOM TOYKM 1O OKPYKHOCTHU C
IIOCTOSIHHOW I0 MOZYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JUHEHHas CKopocTh. llepwon m
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUUECKOE MPUMEHEHUE: CHUIOMETpP, IBUKEHUE
CHapsJ0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopaenb cucteMbl 0TCUETA, MIUTFOCTPALINS KHHEMAaTUYECKUX XapAaKTEPUCTUK JIBUKEHHUSL.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pesKeHHOM MTPOCTPAHCTBE.

HalGmronenue nBuxeHus Temna, OpoIneHHOTo MO YTII0M K TOPH30HTY M TOPU30HTAIIBHO.

N3mepenne yckopeHust CBOOOHOTO TTaICHHUS.

Hamnpasnenue ckopoctu npu ABMKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHulie pabomul

N3yuenne HepaBHOMEPHOTO JBMKEHUS C TIENTBIO OTPE/IeTICHUSI MTHOBEHHOM CKOPOCTH.

UccnenoBanne  COOTHONMICHHWS ~ MEXAYy  MYTSIMH,  MNPOHJIECHHBIMH  TEJIOM  3a
MOCJIeIOBATEIbHBIE paBHBIC IPOMEXKYTKM BpPEMEHH TpPU PaBHOYCKOPEHHOM JBMIKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJTIO.

N3ydenue qBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.
N3ydenue nBrkeHus Tena, OpOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. lunamuka

[Tpuniun otHocutenbHocTH ["anunes. [lepssiil 3akoH HetoToHA. MIHEpUMaIbHBIE CUCTEMBI
OTCU€Ta.



Macca tena. Cuna. IlpuHumn cynepno3unuu cwil. Bropoil 3akoH HeroTrona ans
MarepuanbHOU Touku. Tpernii 3akoH HproTOHA 1151 MaTepHANIbHBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tsxectd. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Buapl Tpenust (mokosi, ckoyibkeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koaddumument tpenns. Cuna conpoTuBieHus
IIPU JBUKEHHUM TEJa B KUAKOCTU WM rase.

[TocTynaTtensHOE U BpamaTeaIbHOE IBUKEHNUE a0COTIOTHO TBEPIOTO Tea.

MoMeHT cuiabl OTHOCUTENBHO oOcu BpaimleHus. llinedo cunibl. YcinoBus paBHOBecUs
TBEPAOTO TEIIA.

TexHnueckue yCTpoiiCTBAa M IPAKTUYECKOE NPHUMEHEHUE: MOJIIMIIHUKY, JABU)KCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne uHepIuu.

CpaBHeHHE Macc B3aUMOAECHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cu.

3aBHCUMOCTB CHJIBI YIPYTOCTHU OT JIe(OpPMAIHH.

Hesecomocts. Bec Tena nmpu yckOpeHHOM NOABEME U MaICHUN.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEpAOro Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBuxeHUs: OpycKa o HaKJIOHHOM MI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccnenoBanue ycaoBuil paBHOBECHUS TBEPAOIO TEJa, UMEIOLIETO OCh BPALICHUS.

Tema 3. 3akonwl coxpanenus 6 Mmexanuke

Hmnynbe MaTepuanbHON TOUKH (TeNa), CUCTEMBI MaTepHAIbHBIX TOUEK. VIMITyJIbC CHUITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pa6ora cuiibl. MOIIHOCTD CHJIBIL.

Kunernueckas sHeprusi MaTepuaabHOM TOUkH. Teopema 00 M3MEHEHHWH KUHETUYECKOU
SHEPTUHu.

[TotenunanpHas sHeprus. [loTeHnanbHas sHEPrus ynpyro aeopMuUpoBaHHOM MPYKHHBL.
[ToreHunanbHas SHEprus Tenaa BOIN3M MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HEMOTEHUUAIbHBIE CHIIBL. CBS3b pabOTHl HEMOTEHUUAIBHBIX CHJ C
M3MEHEHHEM MEXaHWYECKON SHEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUS! MEXaHUYECKOW SHEPTUH.

VYnupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHudeckue yCTpoMCTBa M NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexoa mOTEHIMATBLHON SHEPTHUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomoi



N3ydeHnne aOCOMIOTHO HEYNMPYroro yaapa ¢ IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MAasiTHUKOB.

HccnenoBanne cBs3u pabOThl CHIIBI C M3MEHCHHEM MEXaHWYECKOW DHEPrHH Tella Ha
IIpUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Pa3nen 3. MouiekyJisipHasi pu3nKa 1 TEPpMOAUHAMHUKA

Tema 1. Ocnogvl MoneKynapHo-KUHemMu4ecKou meopuu

OcHOBHBIE TTOJIO’KEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwxkenue. Juddys3us. Xapaktep IBUKCHHS U B3aUMOJCUCTBUS YACTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, KHUIKOCTEH M TBEPABIX Tell U OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojenedl. Macca u pa3mepbl Monekyn. KoiaumdecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TemnoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUYECKOU TEOpHUH
uaeansHOro rasza. AOCONIOTHas TeMmIepaTrypa Kak Mepa CpelHed KHHETHYeCKOW SHepruu
TEIUIOBOrO JABWKEHHMS dacTul rasa. [llkana temmnepatyp KenbBuHa. ['a30Bbi€ 3aKOHBI.
VpaBuenne MenneneeBa—Knaneipona. 3akon [lanbrona. M3omporecchl B MieaqbHOM Trasze C
MOCTOSTHHBIM KOJIMYECTBOM BeriecTBa. [ paduueckoe mpeacTaBieHue U30MPOIIECCOB: U30TEpMa,
u30Xxopa, nzobdapa.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOSHHE BelecTBa, QoTorpaduu  MOJIEKYI
OPraHUYECKUX COCIUHEHUM.

OnbIThl 10 UGG Y3UH KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO JIBHKECHHSI.

Mogens onbiTa lITepHa.

OnbITHL, 1OKa3bIBAOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBUSL.

Mogaenb, HITIOCTPUPYIOLLAsk TPUPOLY JIaBJICHUS ra3a Ha CTEHKHU Cocy/a.

OnBITHL, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI U]1€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomul

Omnpenenenre Macchl BO3JlyXa B KIIAaCCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHHH 00bEéMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3AyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXY ITApAMETPAMU COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamuKu

TepMoanHamMuueckass cUCTeMa. BHYTpEHHsAS 3HEPTrUs TEPMOAMHAMHYECKOM CHUCTEMBI U
crocoOb! e€ n3MeHenus. KonnyectBo TemioTel U paboTta. BHyTpeHHSsIs1 sHEprUsi 0JJHOATOMHOIO
UJCANBHOIO Ta3a. Buapl Teronepeiayu: TEIIONPOBOAHOCTb, KOHBEKIINS, U3JIy4eHHE. Y IeTIbHAs
TEII0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TeIUIONEepeaaye.

[Tonstne 06 ammabaTHOM mporecce. IlepBbiii 3akoH TepMoauHaAMUKU. [IpuMeHeHUE
MePBOro 3aKOHA TEPMOAMHAMUKH K H3omporeccaM. I'papudeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpatuMocTh po1ieccoB B IPUPO/IE.

TennoBeie MammHbl. [IpuHIUIIBL TeHCTBUS TETTOBBIX MaminH. [IpeobpazoBanus sHEPTrUM B
TEIUIOBbIX MammuHax. KoadduimeHT none3Horo neicTBus teraoBod mamuHbl. [ukn KapHo u
€ro Ko3((UIMEHT MOJE3HOTO IEHCTBH. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHWE: JBUTaTelb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPrUM Tella MPHU COBEPUICHUU pPAaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEM
TpeHus (BUICOAEMOHCTpAINSA).

W3meHeHne BHyTpeHHEN 3HEpIruu (TemMnepaTypsl) Tejla Ipy TEIUIonepeaaye.

OmnpIT 0 aAMa0aTHOMY PACIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTATENSI BHYTPEHHET'O CTOPAHUS, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3mepenue yaenbHON TEIUIOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eeuwjecmea. Pazosvie nepexoovl

[TapooOpa3zoBanue wu KoHueHcanus. Vcmapenue wu  kumeHue. AOCONIOTHAsS W
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil nmap. Y aenbHas TemioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHMUS.

Teépnoe Teno. Kpuctamnnueckue u amopdHbie Tena. AHU30TPOINUS CBOMCTB KPUCTAIIIOB.
Kunkue kpucramnsl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u Kpuctamnusauus. Y jelbHas
TeruioTa miasiaeHus. Cyonumanusi.

VYpaBHeHue TerIoBoro danxaxca.

TexHuuyeckue ycTpoWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M IICHXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU  IIOJIy4€HHS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MAPOB.

Kunenue npu noHM>KeHHOM JaBJICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

Habnronenue HarpeBaHMs U IUIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomul

N3mepenue 0THOCHTENBHOM BIaXKHOCTH BO3/1yXa.

Paznen 4. DnexkTpoanHaMuka

Tema 1. Dnekmpocmamuka

OnexTpuzanus Tesl. OJEKTpUYecKuil 3apsia. [IBa BuJa DIEKTPUYECKUX — 3apsiJIOB.
[TpoBOAHMKY, TUDIEKTPUKHU U MOJTYTIPOBOJHUKH. 3aKOH COXPaHEHUs dJIEKTPHUUECKOT0 3apsa.

B3anmopeiicteue 3apsnoB.  3akoH  KynmoHa. TodeuHBI  ANEKTPUYECKUN  3apsii.
Onexkrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnousid. [lpuHnun cynepno3unun
AIIEKTPUYECKUX TOJIEN. JIMHNN HANPSKEHHOCTH DJIEKTPUUECKOTO MOJIS.

Pabora cunm oamekTpocratmyeckoro Tmona.  [loreHmuan. PasHOCTE  TOTEHIIMAIOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas MIpOHULAEMOCTb.

OnektpoémkocTh. KoHzaeHcarop. DJEKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. DHEPIHs
3apsKEHHOT0 KOH/IEHCaTopa.

TexHuueckue ycTpoilcTBa M NPAaKTHUECKOE MPUMEHEHME: AJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allUTa, 3a3eMJICHHE DIIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIbHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M TPUHIKI JEHCTBUS JIEKTPOMETPA.

B3anMozeicTBrue HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE MOJIE 3apKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DnexTpocTaTHuecKas 3aluTa.

JIMBIIEKTPUKH B IIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  IUIOCKOTO KOHJAEHCAaTopa OT IUIOMAAM  IUIACTHH,
paccTosHUS MEX]y HUMU U JU3JIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

N3mepenue 21eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannsiit 2n1exkmpuueckuii mok. Toxu é paznuunvix cpedax

DONEeKTpUUECKUH TOK. YCIIOBHUS CYLIECTBOBAHUS 3JIEKTPUUECKOIrO TOKa. MICTOUHMKHM TOKa.
Cuna toka. IlocTosiHHBIHN TOK.

Hanpsixenue. 3akon Oma Jij1s yyacTka LETH.

OJeKTpudecKoe COIIPOTHUBJICHUE. VY nenbHoe COIPOTHUBIICHUE BELIECTBA.
IlocnenoBarenpHOE, apalIeIbHOE, CMEIIAHHOE COCIMHEHNE TPOBOJHUKOB.

Pabora anekrpudeckoro Toka. 3akon Jxoyns—JIeHia. MOIIHOCTh 3JEKTPHUECKOTO TOKA.

DNeKTPOABUKYIAsl CUJla U BHYTPEHHEE COIIPOTHUBIIEHUE UCTOYHMKA TOKa. 3akoH Oma Ji1s
MOJIHOM (3aMKHYTOM) 3siekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHAs: IPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBUCUMOCTh COIPOTUBIIEHUSI METAIIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuuecKuil TOK B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBonnuku. CoOCTBeHHass W MpHUMECHas MPOBOAUMOCTh  MOJTYHPOBOJHHKOB.
CaoiicTBa p—N-nepexona. [lonynpoBoaHUKOBBIE TPUOOPHI.

DNeKTpUYeCKUd TOK B pPacTBOpax M paciulaBax 3JIEKTPOJIUTOB. ODJIEKTPOIUTHUECKAS
JUccoLranus. JNEeKTPOIIN3.

DnexTpuueckuidl TOK B razax. CaMoCTOSTENbHBIN 1 HECAMOCTOATEIbHBINA pa3psa. MosHus.
ITna3ma.

TexHuueckue ycTpoiicTBa W NPAaKTHUYECKOE MPUMEHEHHE: aMIEpPMETP, BOJBTMETD,
peoctaT, MCTOYHHMKHM TOKa, 3JEKTPOHArpeBareibHble MPUOOPBI, 3IIEKTPOOCBETUTEIIbHbBIE
npubOpsl, TEPMOMETP CONPOTHUBICHMS, BAaKyyMHBIH IHOJ, TEPMUCTOPHI M (POTOPE3UCTOPHI,
IIOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HaPsKEHMSL.

3aBUCUMOCTb CONPOTUBIIEHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI, IJIOLIAAH
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

CMmenianHO€ COEIMHEHUE IPOBOJHUKOB.

[IpsiMmoe m3MmepeHne AnMeKTpoABHKYyIIEeH cuiibl. KopoTkoe 3aMblkaHKMe rajibBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBJIEHUSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoli pa3psii ¥ MPOBOJIUMOCTB BO3yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomul

N3yueHne cMenaHHOTO COEIMHEHHUSI PE3UCTOPOB.

W3mepeHne  3n€KTPOABMKYLIEH  CWJIBI UCTOYHMKA TOKA W €r0  BHYTPEHHETO
COIIPOTHUBIICHUSI.



Hab6mronenue anexkrponusa.

Me:knpeaMeTHbIE CBA3U

Nzydyenne xypca ¢usuku 06a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € Y4ETOM
COJIEpKaTENIbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemmubie nowsamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHMSA:
ABJICHUE, Hay4YHbIH (akT, rumore3a, (Qu3MUeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxka: pelieHHEe CHUCTEMBbl YpaBHEHHWH, JMHeWHas QyHKuus, napabdona,
runepooia, ux rpauKu ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IMPOEKIHMH Ha OCHU
KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonoeus: Mexannyeckoe ABIKEHHE B JKUBOW mpupone, nuddysus, ocMoc, Terioo0OMeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIAud, TEIJIOBOE PABHOBECHE), DIICKTPUUYCCKHE SBJICHUS B
’KUBOU TIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJN, JKUIKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBa METAJJIOB, SJIEKTPOJIUTHUECKAS JUCCOLUAINS, TaTbBaHUKA.

T'eocpaghus: B1axXHOCTH BO3/lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHue IBMKEHUH C MCTIIOIB30BAHUEM MEXAaHH3MOB, YUET TPEHUS B
TEXHUKE, TOJIINIHUKKN, HUCIOJIb30BAaHUE 3aKOHA COXPAHEHHs HMIYJlIbCca B TEXHHUKE (pakKera,
BOJAOMET M Jpyrue), JBUTATellb BHYTPEHHEro CropaHusi, MapoBas TypOuHa, OBITOBOMI
XOJIOJUJIBHUK, KOHJAUIIMOHEP, TEXHOJIOIUU MOIY4YE€HUS! COBPEMEHHBIX MaTepHajioB, B TOM YHCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TPUHTEp, OJICKTPOHArpeBaTelbHBIE MPUOOPHI,
3IIEKTPOOCBETUTENIbHBIE TPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3nen 4. JnekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKYUSA

[TocTostHHbIE MarHuThHl. B3anMoneicTBHE NOCTOSHHBIX MAarHUTOB. MarmutHoe moie.
BekTop mMarHuTHON MHAYKIHH. [I[puHIMI Cyneprio3uiyy MarHUTHBIX MTOJIeH. JINHUM MarHUTHON
nHAyKIuW. KapTuHa TMHUN MarHUTHOW MHYKIWH ITOJIS IOCTOSTHHBIX MAarHUTOB.

MarsuTtHOe 1oJIe IPOBOJHUKA C TOKOM. KapTWHa NMHMI MHAYKIWHA MarHUTHOTO MOJIA
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHMKA, KATYHIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynb W HampaBlieHHE. J[BUKeHHE 3apsiKEHHOM YacTHIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SBneHue SNEKTpOMAarHUTHOW MHAYKIUU. [lOTOK BeKTOpa MarHUTHOM WHAYKLHUU.
DIIEKTPOABMKYIAsA CUJIa MHAYKIIMH. 3aKOH JIEKTPOMarHuTHON HHAyKunu Papajes.

BuxpeBoe anekTpudeckoe moJie. DNEKTPOABIIKYIAs CUjila WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuino Jlenna.

NHaykTUBHOCTS. SIBIEHHE CAMOMHAYKIIMH. DIEKTPOABMKYILAs CUJIA CAMOUHAYKIIUH.



DHeprust MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MoJIe.

TexHuueckue YCTPOMCTBA M MPAKTUYECKOE TNPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTBHI,
3IEKTPOMArHUTBI, HIEKTPOIBUTaTelb, YCKOPUTEIU JIEMEHTAPHBIX YaCTUL, UHTYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE SJIEKTPOHHOTO IMy4YKa MAarHUTHBIM TTOJIEM.

JIMHUM UHIYKIIMA MarHUTHOTO TOJIS.

BsaumopeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrepa.

[elictBue cuibl JIopeHa Ha HOHBI AJIEKTPOJINTA.

SIBneHue ANEKTPOMArHUTHON UHAYKIIUH.

IIpaBuio Jlenna.

3aBUCHUMOCTD JJICKTPOABUKYILEH CHJIBI MHIYKIUA OT CKOPOCTH M3MEHEHUS] MAarHUTHOTO
MOTOKA.

SIBiIeHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomol

N3yuenne MarHuTHOTO MOJISl KATYIIKU C TOKOM.

UccnenoBanue nelicTBUS MOCTOSHHOTO MAarHUTa Ha PaMKYy C TOKOM.

UccnenoBanue siBIEHUS 3J€KTPOMAarHUTHON WHIYKITUH.

Pa3nen 5. Kone6anust u BoJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble Koneoanus

KonebarenbHas cucrema. CBoOoJHBIE MexaHMuUeckue kojeOanus. [‘apmoHuyeckue
koneOanus. Ilepuon, uactora, ammuutyga U (aza kosebaHuil. IlpyXHHHBII MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHMUYECKHUX KoJjiebaHuid. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JEKTPOMArHWTHBIE KoJIeOaHHS B MHJCabHOM
KOoe0aTeJIbHOM KOHType. AHAJOTUS MEXIy MEXaHWYECKUMU M 3IIEKTPOMArHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTrUU B UACAIBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxawmux KonebaHUsAX. BoIHYKIeHHbIE MEXaHUYECKHE KOeOaHuUs.
Pe3onanc. BeinykieHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUSI.

IlepemenHbIil TOK. CHHYCOWJANbHBINA NTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U JENCTBYIOIIEE 3HAYEHUE CUJIBbI TOKA U HANPSHKEHUS.

Tpancdopmarop. I[IpousBoacTBo, mepeaaya U NOTpeOIEHUE DIEKTPUUYECKOM IHEPrHH.
OKOJIOTUYECKME PUCKH TpU TPOU3BOJACTBE JNIEKTpodHepruu. KynpTypa ucnonap3oBaHusA
AIIEKTPOIHEPTUU B TOBCEITHEBHOM JKU3HMU.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE TPHUMEHEHME: DSIEKTPHUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeNbHOM crcTeMbl (PY>KUHHBIN MM MaTeMaTUYeCKU
MAasiITHUK).

Hab6mronenue 3aryxaromnmx KojaeOaHui.

HccnenoBanue CBOWCTB BEIHYK/ICHHBIX KOJICOAHHI.

Ha6mronenue pezonanca.



CB0oOOIHBIE IIEKTPOMATrHUTHBIE KOJICOAHMUS.

OcmwinorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKA U HAOpsDKEHUS OT BPEMEHM) I
3JIEKTPOMArHUTHBIX KOJieOaHUi.

Pe3oHaHc npu mocienoBaTeabHOM COEIMHEHUM PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCaTopa.

Mopeinb TUHUY 3IIEKTPOIIepENAYN.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJIeOaHMid rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipys3a.

HccnepoBanue nNepeMEHHOTO TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmMpOMaAZHUMHbLE 60JIHbL

MexaHuueckue BOJIHbI, ycloBUs pacnipoctpaHenus. [lepuon. CkopocTs pacrpocTpaHeHUs
U JuHa BoJHBL [lomepeuHble W TMpOAONbHBIE BOJMHBL MHTepdepeHuus u mudpakuus
MEXaHUYECKUX BOJIH.

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

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBMSI M3JIydEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3aumHuas
opueHTanus BekTopoB E, B, V B snextpomaruutHoil BoiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpaX€HHE, IMpelioMIIeHue, mojspuzanus, audpaxius, uHTrepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3neKTpPOMArHUTHBIX BOJH. [IpMeHEHHE 3IEeKTpPOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpyHIMIIBI paIuOCBA3H U TeNeBUIeHUs. Pannonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKArOIIeH Cpeibl.

TexHHUYeCKHe yCTpOWCTBA M NPAKTHUYECKOE NMPUMEHEHHUE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIBTpa3ByKOBasl AMArHOCTHKA B TEXHMKE M MEAMIMHE, pajap, paJuoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBanue U pacpoCTpaHEHHE TTOTIEPEYHBIX U MPOAOIBHBIX BOJH.

Konebmomieecs Ten0 Kak HCTOYHUK 3BYKA.

HaGmronenue oTpakeHus U NpeoMIICHHUs] MEXaHUYECKHUX BOJIH.

Habntonenue nntepdepeHun U Judpakiiui MEXaHUIEeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGntonenue cBSi3M T'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOW M YacTOTOH
KoJIeOaHuH.

HccnenoBanme CBOMCTB  3JEKTPOMAarHUTHBIX  BOJH:  OTpPaXkKeHHE, MPeIOMIICHUE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka

I'eomeTrpuueckas onrtuka. [IpsmonuHeitHoe pacipocTpaHEHHE CBETA B OJTHOPOAHOM CpEIE.
JIyud cBeta. TodyeuHblil HCTOYHHK CBETA.

Otpaxenune cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. [locTpoeHne H300pakeHUH B IIOCKOM
3epKae.

[Ipenomnenue cBetra. 3aKkOHBI TMpEJIOMIICHHUS CBeTa. AOCONIOTHBINM  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. lIpeaenbHbI yroa MOJHOTO BHYTPEHHETrO
OTpayKEHMUSL.

Hucniepcust ceera. CroxxHbIi cocTaB 6enoro cBeta. L[ger.



CoOuparomue U pacceuBaromue JUH3bl. ToHKas auH3a. DOKYCHOE pAacCTOSHUE U
ONTUYECKasl CHJia TOHKOM JMUH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOMU JIMH3bL. Y BEIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenenbl pUMEHUMOCTH F€OMETPUYECKON OITHUKH.

BonnoBas ontuka. WuTepdepenius cBera. KorepeHTHbIE HWCTOYHUKH. Y CIOBUSA
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakus ceera. [dudpakuumonnas pemérka. YciaoBue HAOMIOJEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha NU(PAKIIHOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTUYECKOE NPUMEHEHHE: OYKH, Jyna, (oToarmapar,
MPOSKIIMOHHBIA ~ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAs OMNTUKA, JU(PaKIHMOHHAS
peméTKa, MOIAPOUI.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUEe, OTpaKEHUE M IpernoMiieHue cBera. OnTudeckue
pUOOPBL.

[TosnHOE BHyTpeHHee oTpaxeHue. Mojesb CBETOBOA.

HccnenoBanue cBOWCTB N300paKeHH B TUH3AX.

Mopaenn MUKpPOCKOIIa, TEJIECKOIa.

Habmronenne natepdepeHiym ceera.

Hab6mronenue qudpakiuum cBera.

Habmronenue aucnepcuu cBera.

[TonydeHue criekTpa ¢ HIOMOILBIO TPU3MBI.

[Tonydenue criekTpa ¢ HOMOIIbIO TU(DPAKIINOHHON PEIIETKHU.

HabmtoneHue nonsipusauu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.

HccnenoBanue CBONCTB H300pakeHUH B TMH3aX.

HabGmronenue qucnepcun cera.

Pa3nen 6. OCHOBBI cIENUATBHON TEOPUH OTHOCHTETLHOCTH
I'paHuipl NPUMEHMMOCTH KJacCMUECKOM MexaHukd. [locTymarel cnenmanbHOM Teopun
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOXYJISI CKOPOCTH CB€Ta B Bakyyme, IPUHLUI
OTHOCUTEJIbHOCTH DWHIITEIHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKPAIICHUE JITTUHBI.
OHeprust ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b Macchl ¢ PHEPTUEN U UMITYJILCOM PEISATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSI.

Pa3nen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmol KéaHmMoBOU ONMUKU
®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEPIUs U UMITYJIIbC
¢oToHa.
Otkpeitie u wuccienoBanue (oroddpdexra. Ombitet A, I'. CroneroBa. 3akoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotoddpdekra. «KpacHas rpanuma» horodddekra.
JaBnenue ceeta. OnbiTel I1. H. JIcOenena.
XUMHUYECKOE ICMCTBHUE CBETA.



TexHuueckue ycTpoHCTBa M MPAKTHUECKOE MPUMEHEHHE: (OTOIEMEHT, (POTONaTUHK,
COJIHEYHast 6aTapest, CBeTOAHO/.

Jlemoncmpayuu
dotor(hPexT Ha yCTaHOBKE C IIMHKOBOH IJIACTUHOM.
HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.
CBeTOoHOI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopenb aroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. [lmanerapHas
mojenb atoMa. Iloctynarer bopa. M3nyuenue u morsomienne (GOTOHOB MPH MEPEXO0JIe aToMa C
OJIHOTO YpOBHS B3Hepruu Ha Apyroil. Buael cnextpoB. CHEKTp YpOBHEM HHEPrUM aToMa
BOJIOpPOJIA.
Bonnogsie cBoiicTBa yactuil. Bonnsl ne bpoitnia. KopnyckyispHO-BOJIHOBON Tyaiu3Mm.
CrioHTaHHOE M BBIHYKJEHHOE U3ITyYCHHE.
TexHuueckue yCTpocTBa M NPAKTUYECKOE IPUMEHEHHUE: CIEKTPalIbHbI  aHaJIN3
(criexkTpockoIt), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Mopaenb onbita Pesepdopra.
Onpenenenye AJIMHBI BOJIHBI JIa3epa.
Habnronenne TMHEHYaThIX CIEKTPOB U3TYICHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1a6opamopHuvle pabomol
Habnronenue nuHeHvyaToro cuekrpa.
Tema 3. Amommnoe a0po
OKCIepUMEHTBI,  JIOKa3bIBAIOUIME  CIOXHOCTh  CTPOEGHMSI  sfpa. OTtkpsITHE
paaroakTuBHOCTH. OnbITEl Pezepdopa o onpeaeneHuto cocTaBa palioaKTUBHOTO U3ITyYEHUS.
CgoiicTBa anb(da-, 6eta-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.
OTtkpbiTHEe mpoToHa M HeiTpoHa. Hykionnas mozens sipa I'eiizenGepra—lBaneHko.
3apsin aapa. MaccoBoe uucio siapa. M30Tons.
Anbda-pacnan. DIeKTPOHHBIM M MO3UTPOHHBIM Oera-pacnaa. ['amma-uznydeHue. 3aKkoH
paZMoaKTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifpe. S nepHble cuiibl. Jlegekt maccsl spa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepubiii peakrop. TepmosimepHblii cunTe3. IIpoOneMbl W THEpCHEKTHBBI SAEPHOM
DHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKH.
OnemeHTapHble YacTulbl. OTKpPBITHE IO3UTPOHA.
MeTo b1 HAOJIO/IEHUS! U PETUCTPALIMU JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3aUMOIeHCTBH. EMUHCTBO (hr3nyeckoil KapTHHBI MUPA.
TexHnuyeckue ycTpoiiCTBa M IMPAKTHYECKOE NMPUMEHEHHE: NO3UMETP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas 6oMOa.
Jlemoncmpayuu
CuéTunK HOHU3UPYIOLINX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol
HccnenoBanue TpEeKOB YacTHULL (110 TOTOBBIM (poTorpadusim).

Paznen 8. DiieMeHTHI aCTPOHOMHM M ACTPOPHU3UKH



Oranel pa3BUTUs acTpoHOMuHU. llpukiagHoe MW MHPOBO33pEHYECKOE 3HA4YCHHE
aACTPOHOMMH.

Bun 3Bé3an0r0 HebOa. Co3Be3nus, sipkue 3BE3/IbI, INIAHETHI, UX BUIMMOE JIBUKECHUE.

Conneunas cucrema.

Comune. ConHeuyHas akTUBHOCTh. Mctounuk sHeprun ConHIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JluarpaMma «CIEKTpajbHBIA KJIAacC — CBETUMOCTB». 3BE3[IBI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJis 3BE3J IJIABHOU
IOCIIe0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE34. COBpEMEHHBIE IIPEIACTABICHUA O
IIPOUCXOXKACHNN U 3Botonuu CosHIA U 3BE311. DTaIbl KU3HU 3BE3NL.

Muneunsiii [TyTs — Hama ["anaktuka. [lonoxenue u apuxenue Connina B ['anaktuxe. Tumnsl
rajakTuk. Paguoranaktuky U kBazapsl. YEpHbIE ABIPHI B sIpax TaJaKTHK.

Bcenennas. Pacmmpenue Bcenennoit. 3akon Xa06ma. Pasz0Oeranume ramaktuk. Teopus
bonbuioro B3psiBa. PenuKTOBOE U3IyYEHHE.

MacmraGHast cTpykTypa Becenennoit. Meraranaktuka.

Hepewénnplie npo6iieMbl aCTpOHOMUM.

Yuenuueckue nabniooenus

Habnronenust HEBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAHHEM KOMIIBIOTEPHBIX MPHIOKEHHUN
JUTSL OTIPEJICIICHUS MTOJIOKEHHSI HeOeCHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHSI
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Ha6monenus B reneckon Jlynsl, mnaner, Mneunoro [lytu.

O6o0maIee NOBTOPpeHUE

Ponp Qu3MKM U acCTPOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUYECKOW, COLMAIbHOH U
TUYECKON cdepax [eATeTbHOCTH 4YelloBeKa, pOJib M MeCTOo (U3MKM U acTpOHOMUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, pojib (U3NUeckol Teopun B (OPMUPOBAHUU
IpeJICTaBICHUN 0 (PU3NYECKON KapTHHE MUpa, MECTO (PU3NYECKOM KapTUHBI MHpa B 001LIEM PsIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xknpeaMeTHble CBA3U

N3yuyenne kxypca ¢usuku 06a3oBoro ypoBHs B 11 Kilacce OCYHIECTBISETCS C Y4YETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcaMu MaTeMaThKH, OWOJIOTUH, XHMMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nowsamus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO IO3HAHMSL:
ABJICHUE, Hay4yHbId (akT, rumore3a, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKLIUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAapHBIX (DYHKIUH,
MpU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

bBuonoeus: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIe IBMKEHUS B
JKUBOM TpPUpOJIE, ONTUYECKUE SIBICHUS B JKUBOM IPHUPOJE, NEHCTBUE pagualMy Ha JKUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB U MOJIEKYJ, KpUCTa/LIM4YecKass CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAIH3.

l'eoepaghus: marHuTHBIE MONIOCA 3€MJIH, 3aJIe)KM MAarHUTHBIX Py, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUMN.



Texnonocus: TUHUU DIIEKTPOIEPENay, FEHEPATOP MEPEMEHHOIO TOKA, HJIEKTPOJBUraTelNb,
UHAYKIMOHHAs TeYb, pajnap, paJAuONpUEMHHK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONITHKA, COJIHEYHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yuebHOro npeamera «Duszmka» Ha ypoOBHE CpeIHEro OOIIEero oOpa3oBaHUA
(6a30BBIi  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM9HOCTHBIE PE3ybTaThl OCBOCHUsS ydeOHOro mpenmera «Du3nkay AOHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXJACHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM LEHHOCTSIM POCCHICKOro  0OIIecTBa,
pacuMpeHne >KU3HCHHOTO OIBITa M ONBITA JCSITCILHOCTH B IPOIECCE PEaTM3allud OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIFHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHMSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TMO3WIMHA  OOydJaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

MPUHATHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX T'YMAHUCTUYECKUX U JEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIIBHOCTh B MHTEPECaX TPaKIAHCKOTO OOIIECTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJCHCTBOBATH C COIMAIBHBIMM WHCTHUTYTAaMH B COOTBETCTBUHU C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOH U BOJIOHTEPCKOM 1EATENEHOCTH;

2) MaTPHOTHYECKOT0 BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTH POCCUNCKOMN IPa’kJaHCKOM MACHTUYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, OCTHXKEHUSM POCCHICKUX
yU€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEACHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATSILHOCTH YIEHOTO;

OCO3HaHHWE IMYHOTO BKIIaJa B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS

ACTETUUYECKOE OTHOIIEHUE K MUY, BKIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpPEC K pas3IuuHbIM cdepaM TpodheCcCHOHATBHOM [EATENbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymieit
npodeccuu 1 peann3oBbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMO0Opa30BaHUIO B 001acTu (PU3UKHU HA
MPOTSYKEHUU BCEU KU3HU,

6) IKOJIOrNYECKOT0 BOCIIUTAHUS S

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYPhl, OCO3HAHHME TIJIO0ATLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBIICHUE IEUCTBUM B OKPYXKAIOLICH Cpelle Ha OCHOBE 3HAHUs
L[eJIed yCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacIlUpeHue OIbITa JACATEIbHOCTH  HOKOJIOTMYECKOM  HAIPaBICHHOCTM HAa OCHOBE
UMEoIIUXCcs 3HaHUi 110 (usuke;

7) HIEeHHOCTH HAYYHOT'0 MO3HAHHUS:

C(OPMUPOBAHHOCTH ~ MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

OCO3HaHME LICHHOCTH HAY4YHOM JesTeIbHOCTH, TOTOBHOCTh B IPOLIECCE N3YYEHUS (PU3UKU
OCYILIECTBIIATH IPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIBHOCTh HHINBHUIYAIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/bHBIE YHUBEpPCAIbHbIE Y4eOHbIe JeliCTBUSA
Ba3oBble 1ornyeckue nelicTBus:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBaTh IMpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEEIIATH LIENH AE€ATEIbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JTOCTHXKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBJICHUSX;

pa3pabaTbIBaTh IUIAH PEHICHUS POOIEMBI ¢ YIETOM aHAIN3a UMEIOIINUXCS MaTePHATbHBIX
Y HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJbTATOB LIEJSM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOP/JMHUPOBaTb U BBINOJHATH pabOTy B YCIOBHSX pEalTbHOTO, BUPTYaJbHOIO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KpEaTUBHOE MBILICHHE IPU PEIICHUH KU3HEHHBIX Po0JIeM.

Ba3zoBble ncciienoBarebcKue 1eicTBUS:

BJaJIeTh HAayYHOM TEPMMHOJIOTHEH, KIIOYEBBIMM MOHATHAMHM M METOJaMM (PU3NYECKOMH
HayKU;

BJIa/IETh HaBbIKAMU Y4€OHO-UCCIIEOBATEIbCKON U MPOEKTHOM JAEATEIbHOCTH B 00JacTu
($u3KKH, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOUCKY METOJOB PELICHUS 3a]1a4
(bU3UUECKOro coiepkaHusl, IPUMEHEHHUIO Pa3InYHbIX METOJI0B TO3HAHUS;

BJIAJIETh BUJAMHU JIEATEIBHOCTU IO IOJYYEHUIO HOBOIO 3HAHUS, €ro MHTEpIpEeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CHUTyalMsX, B TOM 4YHCIE MpU
CO31aHUM YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITh MPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyalM3UpOBaTh 3aJady, BBIABUTATH
TUINoTe3y €€ pelleHMs, HAaXOAWUThb apryMEHThl s J0Ka3aTelIbCTBa CBOMX YTBEPKICHMIA,
3aJjaBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh MOJY4YEHHBbIE B XOJE€ pEUIeHHs 3aJauyd pe3ysabTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYITHPOBATh COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOMN /EATENBHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NEPEHOCHUTD 3HAHUS N0 (PU3UKE B IPAKTUYECKYIO 00J1aCTh )KU3HEACATEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUT'aTh HOBBIE MJI€H, IPEUIaraTh OPUTHHAIBHBIE TOIXObI U PELICHNUS;

CTaBUTb IPOOJIEMBI U 3a]aUHl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.



Pabora ¢ undpopmanmeii:

BJIJICTh HaBBIKAMU IOJIy4eHHUS MHPOPMALUU (PU3UYECKOTO COIEP)KAHHS M3 HCTOYHHKOB
pasHbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, AaHalu3, CHUCTEMaTH3alMIi0 MU
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUOB U (OPM IMPE/ICTaBICHHS;

OLIEHUBATh JOCTOBEPHOCTH HH(POpMALINY;

UCIOJb30BaTh CPEICTBA HMH(POPMALMOHHBIX ¥ KOMMYHMKAllUOHHBIX TEXHOJIOTUH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHMU3ALMOHHBIX 3aJad C COONIIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepekeHusl, MPaBOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJACpXKAaHHS B pPa3iMYHBIX (opMmarax ¢ ydéTom
Ha3HaueHUs MHPOpPMALUMU U LEJIEeBOM ayAuTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMYy
MMpEaACTaBJICHHUA U BU3yaJIU3alllH.

KoMMyHuKaTHBHBIE YHHBepcaJbHbIe yueOHbIe el CTBHA:

OCYILIECTBIATH OOIIEHHE HAa ypoKaxX (PM3UKHU U BO BHEYPOUHOU N1EATEIHHOCTH;

pacro3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMATYATh KOH(IJINKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOIO TOYKY 3pEHHUs C HCIIOJIb30BAHMEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIOJIB30BATh IPEUMYIIIECTBA KOMAH/IHOW U WHANBHIyaTbHON PaOdOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH KaKJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LI€JIM COBMECTHON JESTEeNbHOCTH, OpPraHMW30BBIBATH M KOOPAMHUPOBATh
JIEUCTBUSA MO €€ ITOCTUKEHMIO: COCTAaBIIAThH IUIAH JEHWCTBUM, PACOPENCNSITH POJA C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/IbTaThl COBMECTHON pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXKJAOI0 yYaCTHHKA KOMaH[bl B OOIIMHA pe3ynabTatr
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeaJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WAECH C MO3ULMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATH ITO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3IMYHBIX CHUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe yHUBepcaIbHbIEe YUeOHbIe 1eHCTBUS
Camoopranu3aums:
CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYITHUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOATENIbHO COCTaBJISITh IJIAH PEIICHUsS] PacUE€THBIX M KaueCTBEHHBIX 3ajJad, IJIaH
BBIMIOJTHEHUSI TMPAKTUYeCKOW paboThl C€ Y4YETOM HUMEIOUIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHI;
JTaBaTh OIEHKY HOBBIM CUTYaIIHSIM;
pacimupsaTh paMKH y4eOHOTO MIpeIMeTa Ha OCHOBE JIMYHBIX TPEANOYTESHHIH;
JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pELLECHHUE;
OLICHUBATh IPUOOPETEHHBIHN OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSABICHHUIO OSPYAULUU B 00JacTH (DUBHKH,
MTOCTOSTHHO TTOBBIIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJJICKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B AESITEIBHOCTH, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIJICTh HaBbIKAMH MTO3HABATEIBHON peIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHMA
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI PeIICKCHH IS OLICHKH CUTYallld, BEIOOpA BEPHOTO PEIICHNUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHMUMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBHI IPYTUX [PU aHAIU3€E PE3YJIbTAaTOB JACSITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B nporecce 1OCTHKEHHS TNYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMBI IO (PU3HKE IS
YPOBHSI CpeAHEro 00IIero o0pa3oBaHUs y OOy4YaIOIIUXCS COBEPUICHCTBYETCS SMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIIOCOOHOCTh MOHMMATh CBOE dMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJINPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTH aJalTUPOBATHCA K SMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTH)KEHMIO LEIU U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXXHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSIHHE IPYTHUX,
YUUTBIBATh €r0 MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOILICHHUS C APYTUMU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOH(MIUKTHI.

MNPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenust B 10 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJib U MecTO (U3UKU B (HOPMUPOBAHUM COBPEMEHHOM
Hay4YHOU KapTUHBI MHMpA, B PAa3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IPAKTUYECKOH
JESATEIILHOCTH JIIOIEH;

YUUTBHIBaTh TPAaHUIBl TPUMEHEHHUS H3YYEHHBIX (U3MUECKUX MOJEeNeil: MaTepuaibHas
TOYKa, MHEpUUAIbHAs CHCTeMa OTCUETa, aOCOJIOTHO TBEPIOE TENO, UACATbHBIA Tra3, MOJENIU
CTPOEHMS Ta30B, )KMJIKOCTEH W TBEPABIX TEJ, TOUEUHBIM IEKTPUUYECKUH 3apsi NPHU pELICHUN
¢du3nUecKkux 3anay;

pacrio3HaBaTh (GU3HYECKUE SBIEHUS (MPOIECChl) M OOBACHITH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KUHETUYECKOM TEOPHM CTPOEHHs BEUIECTBA M DIIEKTPOAUHAMUKH:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOJHOE IMaJeHUE Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUUs, B3auUMoAeWcTBUe Ted, Iuddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPIBIX TeJl, MU3MEHEHHE 00bEMa Ted MPH HarpeBaHUU
(oxJ1aXx/1eHNH1), TEeMJIOBOE paBHOBECHE, HCIIapeHHe, KOHEHC Calltsl, TUIaBJIeHNe, KpUCTaNIN3allns,
KHUIIEHUE, BJIAKHOCTH BO3]lyXa, MOBBIIICHNUE JABJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
cocyze, CBA3b MEXIy IapaMeTpaMu COCTOSIHMS Ta3a B M30IpolLieccax, IEKTpU3alus Ted,
B3aUMO/ICHCTBUE 3aPSI0B;



OIMHCHIBATH MEXAHMYECKOE JBIIKCHUE, UCTIONB3Ys (DM3MYECKHe BEIWYMHBI: KOOPIWHATA,
IyTh, MEPEMELIEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMITYJIbC TEJld, KUHETUYECKAs
DHEprus, TMOTCHIMATbHAS JHEPIHs, MEXaHW4eckas padoTa, MeXaHWYecKas MOIIHOCTh; TMpHU
ONHMCAaHWUU TPABWIBHO TPAKTOBAaTh (U3MYECKUH CMBICI HMCIHOJB3yeMbBIX BEJIMYMH, HX
0003HAYCHHS U €UHUIIBI, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOIINE JAHHYIO (U3UYCCKYIO BETUYHHY
C APYTMMH BEJIUYNHAMMU;

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJ M TEIUIOBBIC SBJICHHS, HCIOJb3Ys
dbu3MYecKue BEIWYWHBL: JIaBJICHWE Trasza, TeMmIleparypa, CpEeAHsIs KHHETHYECKas DJHEpPrus
Xa0TUYECKOTO [JBUKEHUS MOJIEKYJ, CPEIHEKBaApaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprus, padora rasza, Ko3((UIUEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEJIS; IPU OMTMCAHUU MTPABUIILHO TPAKTOBATH (DHU3WUYECKUIA CMBICIT UCITOJIb3YEMbIX BEJIMUWH,
uX OO0O3HAYEHUS W CIUHUIIBI, HAXOAWTH (OPMYIBI, CBS3BIBAIONIME JTAaHHYIO (HU3UUYCCKYIO
BEJIMYHUHY C IPYTUMU BEIIMUUHAM;

ONUCHIBaTh M3YyUYEHHBIE 3JIEKTPUUECKHE CBOWMCTBA BEILECTBA U AJICKTPUUECKHUE SIBICHUS
(mpotiecchl), UCTONB3YS (GU3NYECKHUE BEIMUYMHBI: SJCKTPUUECKUN 3apsif, IIEKTPUUYECKOE IOoJIe,
HanpsHKEHHOCTh  TOJISA, MOTEHUHAJ, Pa3HOCTh MOTEHUHAIOB; NPU OMUCAHUM MPABUIILHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIIONIB3YEMbIX BEJIIMYUH, WX OOO3HAYCHWS M CIUHUIIGI,
yKa3bIBaTh ()OPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C JPYTMMH BETUYUHAMU;

aHAJIM3UPOBATh (PU3NYECKUE TMPOILECCHl M SIBICHHUS, UCHONb3Ys (U3UYECKUE 3aKOHBI U
MPUHLIMIBL: 3aKOH BceMupHoro tarorenus, I, II m III 3axkonbr HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPrUH, 3aKOH COXPAHEHUS MUMIYJIbCa, IPUHUMUII CYNEPIIO3ULIMU CUJI, TIPUHITUIT
paBHOIIPaBUsl WHEPLUHUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIPHO-KUHETHUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEH KWUHETHUYECKOM HSHEPrUU TEILIOBOIO JIBUIKEHUS
MOJIEKYJI C aOCOJIFOTHOM TeMIlepaTypoi, MEepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPaHEHMS
ANIEKTPUYECKOTO 3apsna, 3akoH KyioHa, Mpu 3TOM pa3iuyarh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 001aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIEC MPUHITUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nuyaTh yCIOBUS UX O€30MaCHOTO UCIOJIb30BAHUS B IOBCETHEBHON KU3HH,

BBITIOJIHATh DKCIIEPUMEHTHI 10 HCCIIEAOBAHHUIO (DU3UYECKUX SBICHUW M TIPOIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX H3MEpeHui, TMpu 3TOM  (POpMYIHpPOBATH
npobiieMy/3ajjady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOIUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBJISITh TPSIMbIE W KOCBEHHBIC HW3MEPECHHS (PU3MUECKUX BEIWYWH, MPU ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS W HCIOJNb30BaTh W3BECTHBIE METOIBl OIICHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIIeIOBaTh 3aBHCUMOCTH MEXIy (GU3MYECKUMU BEIMYMHAMH C HCIHOJIb30BAaHUEM
OpsIMBIX U3MEPEHH, MPU OTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHUPOBATH pe3yabTaThl
MOJTYYCHHOW 3aBUCUMOCTH (DPM3MYECKUX BEITUYMH B BUJEC TAONHIl U TPAPHUKOB, /1€JaTh BBHIBOJIBI
10 pe3ynbTaTaM MCCIEI0BAHUS;

coOmroiaTh TMpaBmiia O€30MacCHOTO TpyJda IPH TPOBEACHUH HCCIICIOBAHUM B PaMKax
yueOHOrO0 9SKCIEepUMEHTa, Y4eOHO-UCCIEOBATENbCKOW W TPOEKTHOW  JIEATENHHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemarh pacu€THBIE 3aJaud C SIBHO 3aJlaHHOW (PU3UUYECKOW MOJENBI0, HCIOIb3YS
(bu3HYecKre 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4ll BBIOMpATh (PU3HUECKYIO
MOJIeJIb, BBIACHATh (PU3NYCCKUE BEIMYMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ peleHus,
MIPOBOAMTH PACUEThI U OLIEHUBATH PEAIbHOCTh MOIyY€HHOTO 3HAUYCHUS (DU3MYECKON BEITMYUHBI;



pemaTh KauyeCTBEHHBIC 3aJjaud: BBICTPAUBATh JIOTHUECKH HETPOTHBOPEUMBYIO LIEMIOYKY
paccyKIeHUI C OIIOPOi Ha N3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SBICHMUS;

UCTOJNB30BaTh MPH PEIICHHH Y4eOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTUM [yl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN U MPEACTaBICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, MOJYyYEeHHOM W3 Pa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKU
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

MPUBOANTH TPUMEPHI BKJIA/la POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETHUUECKUE 3HAHUA 10 (U3UKE B TIIOBCEJHEBHOW JKU3HU IS
oOecrieyeHns Oe30MaCHOCTH MPH 0OpaIeHNH ¢ TPUOOPaMHU M TEXHUYECKUMHU YCTPOMCTBAMHU, JUIS
COXpPaHEHHS 3JI0POBbsSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIICH cpene;

pa0oTaTh B IpyIIe C BHITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, INIAHUPOBATh PabOTy
IpYyNIbl, palMOHAIBHO paclpeneniarTh O00f3aHHOCTH U IUIAHUPOBaTh JEATENBHOCTh B
HECTAaHJAPTHBIX CUTYalHsAX, aJeKBATHO OLEHHUBATH BKJIAJ KaXKJIOTO M3 YYACTHHKOB TPYIIIBI B
peleHne paccMaTpuBaeMOi POOIEMBI.

K xoHny oOyuenus B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh HA MPUMEpPaxX poJib U MecTO (GU3MKU B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KapTUHBI MHMPA, B PAa3BUTUHM COBPEMEHHOM TEXHUKM M TE€XHOJOTHH, B IIPAKTUYECKOU
NeSITeIbHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTHIBATh TPAHMULIbl TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENei: TOo4YeuHbIH
DIIEKTPUUYECKUI 3apsia, JIyd CBETa, TOYCUHBIM HCTOYHHMK CBETa, sJAepHAs MOJAEIh aroma,
HYKJIOHHAs1 MOZIETTh ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a/1ad;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOW (DPU3MKH: 3JIEKTpUYECKas NMPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XMMHUYECKOe, MarHUTHOE JAEWUCTBUS TOKa, B3aMMOAEHUCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHIYKIWS, JCHCTBHE MAarHUTHOTO TOJS Ha IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
AIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, IPSIMOJIMHEIHOE pacpOCTPAaHEHUE CBETA, OTPAKCHHE,
npejomieHue, WHTepdepeHuus, Iudpakuus W MOJApU3aLUs CBeTa, AUCIEpCUs CBeTa,
dorornekrpudeckuit 3¢ dekt (poroaddext), cCBeToBOE AaBleHNEe, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAINOAKTUBHOCTB;

OIMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUYHBIX CPEl) U IJIEKTPOMArHUTHBIE SBJICHUS (TIPOLIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEIMYMHBL: JJIEKTPUUYECKUM 3apsja, cujla TOKa, JIIEKTPHUUYECKOE
HaINpsDKEHUE, SJICKTPUIECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHITHAIIOB, AIEKTPOABIDKYIIAS CHJIa,
paboTa TOKa, WHIYKIHMS MAarHUTHOTO TIOJS, cwia Awmmepa, cuia JIopeHIa, WHIyKTHBHOCTD
KaTyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MAarHUTHOTO TOJEW, MEepHoj M 4YacToTa KonebaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B IpOIlecce FTapMOHUYECKHX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE W ONTHYECKAas CWJIa JIMH3BL, MPH OMUCAHWW IPABHIBHO
TPAaKTOBaTh (PH3MUECKUI CMBICT WCIIOJIB3YeMbIX BEIHMYWH, WX OOO3HAUYCHUS W CIUHHIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYUHY C JPYTUMHU BEIIMYMHAMU;

OINMCHIBATh M3YYEHHBbIE KBAaHTOBBIC SBJIECHUS U TPOLECCHl, HCHOJB3yd (U3NUYECKUE
BEJIMYMHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, DHEPTUS H
uMnynsc (OTOHA, MEpPHOJ IoJlypaclaja, SHEPrus CBSI3W ATOMHBIX SJA€p, HPU OINUCAHUU
NPaBUIBHO TPAKTOBATh (U3NYECKUN CMBICT HCHOJB3YEMBIX BEJIMYMH, UX OOO3HAYCHUS H



€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMUYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHATM3UPOBATh (DPU3MYECKHE MPOIECCHl W SBJICHUS, MCIONB3YS (PU3MUECKUE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBI IMOCIIEJOBATEIBHOIO M MapayieIbHOIO COEAMHEHHUS
MPOBOAHUKOB, 3akoH JIxoyns—JleHna, 3akOH SJIEKTPOMAarHUTHOM HWHAYKIHMH, 3aKOH
NPSAMOJIMHEHHOTO PAaCIpPOCTPAaHEHUsI CBETA, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBETa, ypaBHeHHE DOiHmTelHa a1 ¢orodddekra, 3aKOH COXpaHEHUS HHEPIUH, 3aKOH
COXpaHEHMSI HMITYJIbCa, 3aKOH COXpPAHEHHsS DJIEKTPUYECKOro 3apsaa, 3aKOH COXPaHEHUs
MaccoBOI'O 4YHCIa, MOCTyJaaThl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpU 3TOM pa3invarh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTeMaTW4YeCKOe BBIPAKECHHWE M YCIOBUS (TpaHHIIbI,
00jacTh) IpPUMEHUMOCTH;

OTIpe/IEIIATh HAIMpaBJIEHWE BEKTOpPA MHIYKIUU MArHUTHOTO MOJSi MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenna;

CTPOUTH U OMHUCHIBATh U300pAKEHUE, CO3]aBAEMOE TUIOCKUM 3€pPKajioM, TOHKOH JIMH301;

BBITIOJHATh JKCIEPUMEHTBHI MO HCCIENOBaHUIO (U3NYECKUX SBIEHUN M MPOLIECCOB C
UCIIONB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HU3MEpPEHHil: mpu dSToM  (HOpMyIHpOBaTh
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIICPUMEHTa, COOMpaTh YCTAHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT H (DOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIATh MpsSMble U KOCBEHHBIE H3MEpeHHs] (DU3MUECKUX BEJIUYMH, MPH STOM
BBIOMpATh ONTUMANbHBI CHOCO0 H3MEpEeHUss M HCIOJIb30BaTh H3BECTHBIE METOJbI OIEHKU
IIOTPELIHOCTEN U3MEPEHUN;

HCCIIeIOBATh 3aBUCUMOCTH (PM3NYECKUX BEIMYMH C HCIIOIb30BAHUEM MPSMBIX U3MEPEHUIL:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTHU
¢u3nvecKkux BEIWMYMH B BUAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI 10 pe3yabTaTaM
UCCIICIIOBAHMS;

coOmoaTh MpaBuia O€30MacCHOrO TpyAa MHpU HPOBEIEHUHM HCCIEIOBaHUNH B paMKax
y4eOHOTO OSKCIEpPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W MPOEKTHOM  JESITEeNbHOCTH C
UCTIOJIF30BAaHUEM M3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pemaTth pacu€THBIE 3aJa4d C SBHO 3aJaHHON (U3UYECKOW MOJENbI0, HCIOIb3Ys
¢du3nyeckre 3aKOHbI M MPUHLUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/laud BHIOMpATh (PU3NYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAMMbIE JUIsl €€ peleHMs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HaUeHHsI (PU3MYEeCKON BEIMYHHEI,

pemaTh KauyeCTBEHHBIC 3aJ[aul: BBHICTPAMBATh JIOTHUECKH HETPOTHBOPEUUBYIO IETOYKY
paccyXIeHU ¢ ONOpPOi Ha N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCMOJb30BaTh MpPH pelIeHHMH Yy4eOHBIX 3aJad COBPEMEHHBbIE HH()OPMALMOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETAUN W TIPEACTABICHUS YYCOHOH H
HAYYHO-TIOMYJISIPHONW MH(OpMAIUM, TOTYYCHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHYCCKU
aHAJTM3UPOBATh MOJTy4aeMyto HH(POPMALUIO;

OOBSICHATH MPUHIIHUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3IuiaTh
YCIIOBHS UX O€30ITacCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

MIPUBOANTH TIPUMEPHI BKJIA/Ia POCCHHCKUX U 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HAayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHWSA TO (U3UKE B TOBCEIHEBHOW JKU3HU IS
obecrieueHnst 0€30MMaCHOCTH MPU OOpaICHUH C MPUOOPAMH M TEXHUYECKUMH YCTPOUCTBAMHU, JJIS
COXpaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO TOBEACHHS B OKpY>Kalolleil cpee;



paboTath B IpyIIE C BHITOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IIIAHUPOBATH PadOTy
IpyOIbl, palUOHAJIBHO pacHpeleisTb OOA3aHHOCTM U IUIAHUPOBATh JIEATENBHOCTh B
HECTAaHJAPTHBIX CUTYyalMSAX, aJ€KBATHO OLICHMBATh BKJIAJ Ka)KJOI'O M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpuBaeMoil MpooIIeMBl.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne i/ P Kontpoabnbie | IIpakTHueckue (ubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bI HAYUYHOI'O TIO3HAHUS
bubnuorexa [JOK
1.1 ®u3rKa U METOAbl HAYYHOT'O TO3HAHUS 2 htts://m.edsoo.ru/7FA1bFT2
Utoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoteka IIOK
21 Kimmemariia 10 https://m.edsoo0.ru/7f41bf72
bu6nmmoteka [IOK
22 Hunamika 12 https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 10 1 1 httos://m.edsoo.ru/7f41bf72
Hroro mo pasneny 32
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHUECKOU 14 1 bubnuoteka [IOK
' TEOpHHU https://m.edso0.ru/7f41bf72
but6mmoreka [JOK
2 1 1
3 OCHOBBI TEPMOZIMHAMHKH S https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bu6nuoreka [IOK
' da30BBIE TEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro mo pazneny 34
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoteka [IOK

41 MEKTPOCTATHIA 15 https://m.eds00.ru/7f41bf72
4. ITocTtosHHBIN 35IEKTpUYECKHUH TOK. TOKH B 17 bubanoreka [IOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 32

Ha3zBanue moxyJst

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugposbie
Ne n/n P Konrpoannbie | IlpakTndeckue (witcpp )
MPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOAUHAMMUKA
11 MarnuTHoe noJie. DIeKTpOMarHuTHas 14 1 3 bubnnoreka [IOK
' WHTYKITUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 14
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHuuyecKue 1 31eKTpOMarHuTHhIE bu6mmoteka [LIOK
2.1 11 1
Kosie0aHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YecKHe 1 JJIEKTPOMarHUTHhIE 7 1 bubnnoreka [IOK
' BOJIHBI https://m.edso0.ru/7f41c97¢
bu6nmmoreka [IOK
23 Onrriia 12 3 https://m.edso0.ru/7f41c97¢
Wroro mo paznery 30

Paszea 3. OCHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cieIUATLHON TEOPUN bubnmnoreka [IOK
3.1 6 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 6
Pa3znen 4. KBAHTOBASI ®U3UKA
. but6mmoreka [JOK
4.1 DneMEeHThI KBAaHTOBOM ONTHUKH 8 httos://m.edsoo.ru/7f41c97¢
4.2 Crtpoenue aroma 6 bubmuoteka [IOK
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https://m.edsoo.ru/7f41c97c

4.3

ATtoMHOe sApo

bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

21

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHU 10 ﬁﬁ?ﬁﬁiﬁ%ﬂlcgn
Utoro no pazneny 10
Pazgen 6. OBOBIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061mato1iee MOBTOPEHNE 13 ﬁ;i?/?riﬁiiiﬁﬁfﬂlo%o
Hroro no pazneny 13
PesepBHOE BpeMst 8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIEeKTPOHHBIE

Ne Hara muppoBbIe

Tema ypoka Koutpoabnbie | IlpakTnueckue p
n/n Bcero u3yyeHusi | oOpa3zoBaTeibHbIE

padoThbI padoThbI
pecypchbl

®u3rka — HayKa o MpHUpo/Ie.

1 Hayunsie MeT(}),K bl noszfHHﬂ 1 buomiorexa LIOK

yi A https://m.edsoo.ru/ff0c32e2
OKpYXaroIlero Mupa
Pousb 1 MecTo ¢uzuku B

2 (dhopMHUPOBAHUH COBPEMEHHOM 1 bubnnoreka [IOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOH JIEATENBHOCTH JIFOAEH
MexaHnueckoe IBUKEHHUE.

3 OTHOCUTETHPHOCTh MEXAaHUUECKOTO 1 bubmuoreka [JOK
nBrxeHus. [lepemelienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 Pemenue 3amau 1

5 PaBHOMEpHOE NIPAMOIUHENHOE 1 bubmuotexa [LIOK
JIBUKECHHE https://m.edsoo.ru/ff0c3620

5 Pemenue 3agay no reme" PaBHOMEpHOE 1
NPSIMOJIMHENHOE ABM)KEHUE"

PaBHOYyCKOpEHHOE IPSMOJIMHENHOE bubmuotexa [LIOK

7 1
JBHKCHHE https://m.edsoo.ru/ff0c372e

8 Pemenue 3anau 1

9 CBoOonHOe maieHue. Y CKOpeHue 1 bubnmoreka [IOK
CBOOOJTHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc



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

10

Penrenue 3amau

KpuBonuneliHoe 1BUKEHUE.

bu6mmoteka [IOK

11 eHue e 7|
JIBIKEHHE MATEPHATLHOI TOUKH 110 https://m.edsoo.ru/ffOc3ada
OKPYXKHOCTH
12 Pemenue 3amau
[Tpuniun otHocutenbHOCTH ["anues.
13 HNuepunanbHble CUCTEMBI OTCYETA bubnnorexa [IOK
P . ' https://m.edsoo.ru/ffOc3be8
[Iepsbiit 3ak0oH HproTOHA
Macca tena. Cuna. [Ipunimn
14 CYIEPIIO3UIINU CUIT BpTo L(I)ﬁ 3aKOH Bubmorexa IIOK
ynep ) p N https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTeprabHON TOYKH
15 Pemenue 3amgau
16 Tpertwnii 3akon HeroToHa 17151 bu6nmoteka [IOK
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
17 Pemenue 3amau
3akoH BceMupHOro tsaroreuusd. Cuia
18 TSKECTH HepBaﬂ KOCMHYECKas bubmorexa LHOK
- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh
19 Pemenune 3amau
20 Cuua ynpyroctu. 3akoH ['yka. Bec bubmuoteka [IOK
TeIIa https://m.edsoo.ru/ff0c3el8
21 Perrenue 3amau
Cuna tpenus. Koaxdpdunuest tpenus.
22 Cuna cgn OTI/IBJIeIZbI/Iqs){ rIIl u ,Z[BI/IE(CHI/II/I Bubmorexa IIOK
P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WU rase
ITocTymarensrHO€E U BpaniaTeibHOe
- P i but6mmoreka [JOK
23 JBUKEHHE a0COTIOTHO TBEPIOTO TEla.

MowmeHT cuibl. [Tnedo cuibl. YciaoBus

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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paBHOBECHUS TB épILOFO TCJIa

24

Penrenue 3amau

25

Nmnynbc MaTepruanibHOM TOUKH,
CHUCTEMBbI MaTePUATIbHBIX TOUEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE JBIKEHUE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c43d6

26

Pemenue 3agau

27

Pabota u Mo1HOCTD CHIIBI.
Kunernueckas sHeprus MaTepuanbHOU
Touku. Teopema 00 u3MeHEeHUN
KMHETUYECKOW SHEPIUN

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4502

28

Pemenue 3agau

29

[ToTeHuuanbHas SHEPTHSL.
[ToreHnnanpHas YHEPTHS YIIPYTO
nehopMUPOBAHHOM MPYKUHBI.
[ToreHnuanbHas SHEPTHUs Tena BOIU3U
MOBEPXHOCTH 3eMITU

bu6mmotexa I1IOK
https://m.edsoo.ru/ffOc461a

30

Pemenue 3agau

31

[ToTenuuanbHple 1 HEMOTEHUAIBHbBIE
cubl. CBs3b pabOTHI
HENOTEHUHUATbHBIX CHJI C ©3MEHEHUEM
MEXAHUYECKOM YHEPTUU CUCTEMBI TE.
3aKOH COXpaHEHMsI MEXaHUUECKON
SHEpPIrun

bu6nmoteka LIOK
https://m.edsoo.ru/ff0c478c

32

Pemenue 3agau

33

JlaGopaTtopHast pabota «VccnenoBanue
CBA3U pa6OTBI CHJIbI C UBMCHCHUEM
MEXaHUYECKOW YHEPTHUH Tejia Ha



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

[IPUMEpPE PACTKEHUS PE3UHOBOTO
KIyTay

KonTponbhas pabota 1o teme

bu6mmoteka [IOK

34 :f;iitif:iiiiﬁigj SaKOHE! https://m.edsoo.ru/ff0c4b74
OcHOBHBIE 10JIOKEHUSI MOJIEKYJISIPHO-

35 KMHETHYeCcKol Teopuu. bpoyHoBckoe bubmorexa HOK

https://m.edsoo.ru/ff0c4dc2

newkenue. npdysus
Xapakrtep ABUKECHUSA U

36 B3aWMO/ICHCTBUSI YaCTUL BEILIECTBA.
Mopenu cTpoeHuUs ra30B, )KUIKOCTEN 1
TBEPIBIX TEI

37 Macca monekyn. Konnuectso
BenlecTBa. [locrositHHas ABoraapo

38 Pemenue 3amau
TennoBoe paBHOBecue. Temneparypa u

39 e€ namepenue. lllkana remneparyp
Ilenbcus

40 Wneanpnsiii raz B MKT. OcHoBHOE bu6mmotexa I1IOK
ypaBuenue MKT https://m.edsoo.ru/ff0c4fde

41 Pemenue 3amau
AOcomoTHas TeMIiepaTypa Kak Mepa

42 CpeHe KHHETUYECKON IHEPTUn bubnmnoreka [IOK
JBUKECHHUSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ffOc511e
Menneneesa-Knaneiipona

43 Pemienne 3anau

44 3akoH [lanpToHa. ['a30BbIE 3aKOHBI

45 Pemenue 3anau



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JlaboparopHas pabota «ccnenoBanue

46 3aBHCHMOCTH MEXKy ITapaMeTpaMu
COCTOSTHUS pa3pEKEHHOTO ra3ay
47 N3onpoiieccrl B UI€alIbHOM ra3e U UxX bubnuorexa [JOK
rpaduveckoe MmpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
48 Pemienue 3anau
Buytpennss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
49 cnocoOb! €€ n3menenus. Konuuectso bu6mmoteka LIOK
TEIUIOTHI U paboTa. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPIHs OJJHOATOMHOTO UICATLHOTO
raza
50 Pemenue 3amau
51 Buasl Terionepenaun bubnmorexa [IOK
https://m.edsoo.ru/ff0c5c36
VY enbHas TETUIOEMKOCTh BEIIECTBA.
52 KonunuecTBo TemioTsl npu brbsmorexa HOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AaunadaTHBINA TMPOIIECC
53 Pemenue 3amau
54 IIepBblil 3aKOH TEPMOJUHAMUKH U €TO bu6mmoreka [IOK
IIPUMEHEHHE K U30MpoLeccaM https://m.edsoo.ru/ffOc5efc
55 Pemenue 3amau
HeoGpatumocTs npoiieccos B
56 npupoze. Bropoit 3akon bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOTMHAMHKH
57 [Tpunmun peictBus u KITJ[ TenmoBoi bubmuoteka [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a
58 Pemenue 3anau



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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59

[uxn Kapuo u ero KIIT/]

60 Pemenue 3anau
61 DKoJoru4eckue npoodaemMbl
TETUIO3HEPTeTUKH
62 O6o06maromuit ypok «MomeKkynspHas bubmmoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas paboTa o teme
63 «MonexkynsipHaas ¢puznka. OCHOBBI bubmiorexa LIOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUTHAMUKI
64 [TapooOpa3oBaHue U KOHACHCAIHUS. bubmmoreka [JOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOII0THAs M OTHOCUTEIIbHAS
65 BJIQXKHOCTDH BO3ayxa. HachImeHHbIi buGnnorexa LIOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
66 amopdHbIe Tena. AHU30TPONHS bubnnorexa [IOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctayiibl. CoBpeMeHHbIE MaTepHalIbI
[1naBneHue M KpUCTAIUTU3ALINS.
67 VYV nenpHas TEII0TA IUIABJICHUS bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybnumanus
bu6nmorexka [IOK
68 Y 0
PABHEHHE TEIDIOROTO baanca https://m.edsoo.ru/ff0c6820
OnexTpuzanus TeN. DIEeKTPUIECKUN
69 3apsia. JIBa BUIa DIEKTPUUECKUX bubmmorexa [IOK
L A P https://m.edsoo.ru/ffOc6bcc
3apsIoB
70 IIpoBOAHMKY, AUDIIEKTPUKU U bu6nuoreka [IOK

MOJIYIPOBOJHUKU. 3aKOH COXPaHEHUs

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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OJICKTPHUYCCKOI'O 3apsja

B3aumoneiicTBre 3aps10B. 3aKOH

71 Kynona. TouedHBIN DIIEKTPUUECKUI bubmorexa HOK
y ' P https://m.edsoo.ru/ff0c6ce4
3apsiz
72 Pemenne 3anau
Hanpsok€HHOCTD 3JIEKTPHYECKOTO
73 nosist. [IpuHuun cynepno3uuuu bubmmoreka [JOK
ANEKTPUYECKUX TToneH. JInnuun https://m.edsoo.ru/ff0c6df2
HANPSLKEHHOCTH
Pabota cui 3JIeKTpOCTaTHYECKOTO
74 outs. Ilorernman. Paszaocts Bubmorexa IIOK
' ' https://m.edsoo.ru/ff0c6f00
MMOTEHIHATIOB
75 Pemenue 3amau
[IpoBOHUKN U AUDIIEKTPUKHU B
76 anpeKT OCTaTHYECKOM ncl):)ne bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6nmmoteka [IOK
77 DnexkTpoéMKOCTh. KoHmeHcaTo
p a p https://m.edsoo.ru/ff0c7126
78 Pemenue 3amau
DIIEKTPOEMKOCTH TJIOCKOTO
79 KOHJIEHCATOPa. DHEPIUs 3apsHKEHHOTO bubmmorexa [JOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIeHCAaTOpa
80 JlaGopatopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa'
81 Pemenne 3agau
[IpuHUn neiCTBUS U IPUMEHEHUE
82 KOHJIEHCATOPOB, KOTUPOBAIBHOTO

anmnapara, CTpyHHOT0 IIpUHTEpa.



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
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DneKTpocTaTU4ecKast 3alluTa.
3azemiieHue AIeKTPOIpruOOpoB

83

Penrenue 3amau

84

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. II0CTOSITHHBIN TOK.
Cuna Toka. Hanpspxkenue.
Conporusnenue. 3akoH Oma Jyist
y4yacTKa Lenu

85

Pemenue 3agau

86

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCTUHEHHUE
poBOAHKUKOB. JIabopaTopHas padota
«M3yueHne CMEIaHHOTO COCTHHEHHUS
PE3UCTOPOBY

0.5

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

87

Pemenue 3agau

88

PaboTa 1 MOIITHOCTB AIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6nmoteka [IOK
https://m.edsoo.ru/ff0c7838

89

Pemenue 3agau

90

3axoH Oma 1715 TOTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne DJ1C UCTOYHMKA TOKA U
€ro BHYTPEHHETO COTPOTUBIICHUS»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

91

Pemenne 3agau

92

DIIEKTPOHHAs IPOBOAMMOCTD TBEPABIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJLIOB OT
Temneparypbl. CBEpXIpOBOAUMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DNEKTPUYECKUN TOK B BAKYyME.

%3 CBolcTBa 3JIEKTPOHHBIX MTY4YKOB
[TomynpoBoIHUKH, UX COOCTBEHHAS U

94 IpUMecHas IpoBoAUMOcTh. CBoiicTBa bu6mmoteka [LIOK
p—n-niepexoaa. [lomynpoBogHUKOBbIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTpUYECKUN TOK B pacTBOpax 1

05 paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK
DIIEKTPOTUTHYECKAS TUCCOIHALIHSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DIIEKTPUYECKHI TOK B rasax.

9% CaMOCTOSITeITbHBIA U bubnuoreka [IOK
HECAMOCTOSITENBHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma

97 Pemenue 3anau
OnexTpudeckrue Npudopsl U

08 YCTPOMCTBA U UX IIPAKTUYECKOE bubanorexa [IOK
npuMmeHeHune. [IpaBuiia TEXHUKU https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH

99 O06o0marmuii ypok bubmmorexa [JOK
«ONEeKTPOAMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas pabota 1o reme
«nekTpocratuka. [locTossHHBIN

100 AJIEKTPUIECKUN TOK. TOKH B bubnmnoreka [IOK
pasnu4HbIX cpenax» /Beepoccuiickas https://m.edsoo.ru/ffOc8a8a
poBepoyHas paboTa Npu NPoBeICHUN
Ha OyMa)KHOM HOCHUTEJIE

101 PesepsHblil ypok. KonTponbHas bubmiorexa LIOK

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

pabora 1o Teme "DieKkTpoauHaMuKa"

102 PesepBublit ypok. O600maronuii ypox 1 bubmmotexa [LIOK
no temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O 102

I[TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosmn4yecTBo yacoB JIeKTPOHHbIE
Ne m/m Tema ypoka Konrpoabusie | IlpakTuueckue Aara unpposbie
Bcero U3yueHHs1 | oOpa3oBaTe/bHbIE
padoThI padoThI pecypest
1 [TocTossHHBIE MATHUTBI U UX 1 bubnuotexa [JOK
B3auMoericTBre. MarHuTHoe moJie. https://m.edsoo.ru/ff0c9778
5 BexTop MarHuTHOM MHAYKIIUY. 1
JluHMM MarHUTHOM MHAYKLIUU
MarnuTtHoe noJie IpOBOJAHUKA C
3 ToKoM. OnbIT Dpcresa. 1 bubnuoreka [IOK
B3anmopeiicTBre MPOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
4 Pemenue 3anau 1
5 JlabopaTtopHas pabota «3yuenue 1 1 bubnunoreka [IOK
MAarHUTHOTO IOJIS KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
5 JleficTBHE MarHUTHOTO IOJI HA 1 bubnnorexa [HOK
MPOBOAHUK ¢ TOKOM. Cuia Amnepa. https://m.edsoo.ru/ff0c9ac0
7 Pemrenue 3amau 1
JlaGopatopnas pabota
3 «HccnenoBanue aeiicTBUs 1 1
MTOCTOSTHHOTO MarHWTa Ha PaMKy €
TOKOM
JlelicTBME MarHUTHOTO TTOJIS Ha
9 JBHKYILYIOCS 3aPSIKEHHYIO YaCTHUILY. 1 bubnnoreka [HOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

10

Pemrenue 3amau

11

DnexkTpoMaruuTHast uHyKuus. [lorok
BEKTOpa MarHUTHOU uHAyKuuu. 31C

WHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
uHaykiuu Papanes

12

O/J1C unaykuuu. 3akoH
ANIEKTPOMArHUTHOW HHTYKITUU
®apajes

13

Jlaboparopnas pabora
«HccinenoBanue sBiaeHUS
AJIEKTPOMATHUTHON UHTYKITHH)

bu6mmorteka [IOK
https://m.edsoo.ru/ff0cals50

14

NunykTuBHOCTB. SIBICHUE
camonHaykiuu. 9J1C caMOMHAYKIIH.

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ca600

15

3Hepr1/151 MAarauMTHOTI'O ITOJIA KaTYIIKH
C TOKOM. 3J'I€KTpOMaFHI/ITHO€ IoJIC

16

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, YJIEKTPOJIBUTaTENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
VHJyKIIHOHHAas 1e4b

17

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHUTHAS WHITYKIIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

18

KonTponbHas pabota no teme
«MarHuTtHoOe noie.
DNEeKTpOMarHUTHAs UHAYKIHSDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

19

CB0OOIHBIE MEXAHNYECKIE
konebanus. ['apMoHnueckue
KoJieOaHusl. YpaBHEHUE

bub6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
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rapMOHUYECKHUX KOJIEOAHUH.
[IpeBparenue sHEprun

20

JlaGopaTopHas pabota
«HccrenoBanue 3aBUCHMOCTH
Meproja MaJbIX KoJieOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTU U MAacCHI TPy3a»

21

Konebarenbublit KOoHTYp. CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJeOaHus B
U/ICILHOM K0JIe0aTeIbHOM KOHTYPE.
AHanorust Mexay MEXaHUYECKUMH U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ch820

22

®opmyna TomcoHa. 3akoH
COXPAHEHHUs SHEPTUHU B U/I€aTIbHOM
K0J1e0aTeIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh9c4

23

Pemrenue 3amau

24

Hpe,[[CTaBJ'ICHI/Ie 0 3aTyXaromux
KoJIeOaHMSX. BI)IHY)K)ICHHLIC
MEXaHUYECKHE KOJICOaHNs.

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOchb86

25

Pe3onanc. BI)IHY)K)ICHHBIG
OJICKTPOMArHMTHBLIC KoJICOaHHS

26

IlepemenHnsbIil TOK. CHHYCOUAAIBHBIN
MEepEeMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOTO TOKA.

27

AMIITUTYHOE U IEHCTBYIOLIEE
3HAYCHHUE CUJIBI TOKA U HAITPSAKCHUA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

28

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpedieHue
AJIEKTPUYECKON SHEPTUU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

29

Pemrenue 3amau

30

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOI O 3BOHKA,
reHepaTopa epeEMEHHOr0 TOKa,
JIMHUH 2JeKTporepesay

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

31

DKOJIOrM4eCKUe pUCKU TIpU
IIPOU3BOCTBE NEKTPOIHEPTUN.
KynbTypa ncnonp3oBaHus
AIIEKTPOIHEPTUU B IOBCETHEBHOM
KHU3HA

32

MexaHn4YecKre BOJHBI, YCIOBHUS
pactpoctpanenus. [lepuoa. CkopocTh
pacipoCcTpaHeHUs U JITHHA BOJTHEI.
[Tonepeunslie ¥ TPOAOTHHBIE BOJTHBI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

33

Pemrenue 3amau

34

3Byk. CkopocTs 3ByKa. [ poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcccOc

35

DNEKTPOMarHuTHBIE BOJIHBI, HX
cBoMcTBa U cCKOpocTs. [kana
3JIEKTPOMAarHUTHBIX BOJIH

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOccfe0

36

[IpuHIAIIBI paguOCBA3H U
TeneBUIeHUs. Pa3BuTHeE cpencTs
cBA3U. Paguonokanus

37

Pemrenue 3amau

38

KonrtponsHas pabota «Konebanus u
BOJTHBD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc6f8

39

[IpsimonuHeliHOE pacipOCTpaHEHUE
CBETa B OJTHOPOJHOM Cpee.

Bbubnmuoreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
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https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

TodeuHblid MICTOYHUK CBETA. JIyd
cBeTa

OTtpaxxeHue cBeta. 3aKOHbI

Bu6mmoreka [JOK

40
OTpa)KE€HUs CBETA. https://m.edsoo.ru/ffOcd4e0
41 [TocTpoenne n300paxeHni B IIIOCKOM
3epKaje
[Ipenomnenue csera. [lonnoe
42 BHYTpeHHee oTpaxkeHue. [IpenenbHblii bubnunoreka [IOK
yroJ1 MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUSI
43 Jlaboparopuas pabora «/3mepenue bubnuorexa [JOK
IIOKa3aTelsl MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [TocTpoenue n300pakeHui B
44 nuH3e. Popmysia TOHKOM JIMH3bI Bubnuorexa LIOK
+ PPy ' https://m.edsoo.ru/ffOcddle
YBenu4eHue JIMH3bI
45 Pemenue 3amau
Jlaboparopnas pabota
46 «HccrnenoBanue CBOHCTB
M300paXeHU B JIMH3aX)
47 Hucnepcus ceeta. CI0KHBIN COCTaB
Oenoro cBera. L[Ber.
48 JlaGopatopHnas pabora «HaOmonenue
JUCTIEPCUU CBETa»
49 Wnrtepdepennus cera. Audpakums bu6mmoreka LIOK
cera. JludppakironHas pemerka https://m.edsoo.ru/ff0ced22
50 [TonepedyHOCTH CBETOBBIX BOJIH. bubnnoreka [HOK
[Tonsapuzanus cBera https://m.edsoo.ru/ff0cf02e
51 OnTuyeckne MpuOOPHI U yCTPOMCTBA



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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U yCIIOBUS UX O€30I1aCHOTO
NPUMEHEHUS

['panuel npUMEHUMOCTH
KJ1accuueckoi MexaHuku. [loctynatel

Bu6moreka [JOK

52
CIICIMAILHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
53 3aMeiieHre BpeEMEHHU U COKpAIlleHHUE bubmorexa LOK
g p patt https://m.edsoo.ru/ffOcfa42
JUTAHBL
DHeprus U UMITYJIbC PEISITUBUCTCKON
54 yacTullbl. CBSI3b MAacChl ¢ PHEPTUEH U Brommozexa HOK
) https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IIOKOS
55 Pemrenne 3agau
®oronsl. Popmyna [Inanka. DHeprus bubnuoreka [IOK
56
U UMIYyJIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEIOBAHNE Eu6 [IOK
noOIMoTeEKa
57 otodddexra. OnpITel A. I
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
58 3akonsl poTodddekra. YpaBHEHHE bubnuotexa [JOK
OiiHmTeiHa g Gotosddexra. https://m.edsoo.ru/ff0d015e
59 «Kpacnas rpanuna» gporosddexra
60 Pemenue 3amau
JlaBrenne cBera. OnbiTel I1. H.
61 JleOeneBa. XuMHU4ECKOE NENCTBUE bubmorexa LHOK
’ https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTporucTBa u
62 IIPaKTUYECKOE IPUMEHEHHE:

¢dboTodrMeMeHT, POTOIATUHK,



https://m.edsoo.ru/ff0cf862
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COJIHCYHas 6aTape${, CBETOAUO

Permrennie 3a1ay mo reme «DIE€MEHTEI

Bu6mmoreka [JOK

63
KBAaHTOBOU OIITUKU https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OMBITEI
64 Pezepdopaa o paccesHUIO 0-4aCTHIT Bubmiorexa LIOK
PROPAATIO P ' https://m.edso0.ru/ff0d091a
[LmanerapHas MoJenp aroMa
bubmuorexa [JOK
65 ITocrynate! Bopa
y p https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHne GpoToOHOB
66 i} H}llfe €X0JIe aToMa C OI[HO(I}ZO OBHSI Brommotexa HOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPTrUM Ha Ipyroil. Buasl criekTpos
67 BonnoBeie cBoiicTBa yacTuil. BoyiHbI bubmuorexa [JOK
ne bporins. https://m.edsoo.ru/ff0d0ca8
KopmyckynsipHO-BOJTHOBOM Tyain3m.
68 CrioHTaHHOE U BBIHY)KICHHOE
W3JIy4eHue
KontpomnsHas pabota «OnrTuka.
69 OcHOBBI cielIMANIbHON Teopun
OTHOCHTEILHOCTH
OTKpBITHE PAIHOAKTUBHOCTH. OTIBITHI
70 Pe3ep do }Zl 10 OIpPEAEIICHUIO bubmorexa HOK
PPOPA pedt https://m.edsoo.ru/ff0d0fd2
COCTaBa PaIUOAKTUBHOTO U3ITYUICHUS
CgoiictBa anbda-, 6eTa-, raMma-
71 n3iydeHus. BiausHue
PaIMOaKTUBHOCTH Ha JKUBBIE
OpPTraHU3MBI
79 OTKpbITHE IPOTOHA U HEUTPOHA. bubnmoreka [IOK

N3otombl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

DJNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinydeHue

73

DHeprus CBsI3M HYKJIOHOB B SIIpE.
S nepHble peakuuu.

Bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

74

Snepusrii peaktop. [IpoGnemsr,
IIEPCIIEKTUBBIL, IKOJIOTHYECKUE
aCIEKTHI IAEPHONU dHEPTETUKHU

75

Pemenue 3agau

76

DOneMeHTapHble YacThllbl. OTKpbITHE
no3uTpoHa. Meroasl HAOIIOACHUS U
pEerucTpaluu AIeMEHTapPHbBIX YaCTHII.

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

77

Kpyribiii cronn «PyHnameHTalnbHbIE
B3auMozeucTBusA. EAMHCTBO
(bu3nYeCcKOi KapTUHBI MUPa»

78

DTanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHUE ACTPOHOMHUH.

79

Bun 38é3nnoro Heba. Co3Be3nus,
ﬂpKI/Ie 3BéSI[I)I, IIJIaHETHI, UX BUAUMOC
nexenue. CojlHEYHAs CUCTEMA

80

Comnnie. CoitHeuHast aKTHBHOCTD.
Ncrounuk sneprun CosHIa U 3837

81

3BE3/1b1, UX OCHOBHBIE
XapaKTEpUCTUKU. 3BE3/1bI INIaBHOU
[IOCJIEI0BATEIBbHOCTH. BHyTpeHHEE
CTPOCHUE 3BE3I.

82

CoBpeMeHHBIE PEACTABIECHUS O
POHUCXOXKICHUH 1 300y CosHIa



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

" 3BE3]

83

Muneunsiii [Tyts — Hama ['astakTuka.
ITonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. YepHnie
JBIPBI B SIAPAx TaTaKTUK

84

Bcenennas. Pa30eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PenukToBO€ M3nyueHue.
MeraranakTuka

85

PennkroBoe nsnyyeHue.
Meraranaktuka Hepemennsie
po0JIeMbl ACTPOHOMUU

86

O6o06maromuii ypok. Pons ¢pusnku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AeaTeIbHOCTH
YyeJIoBeKa

87

O6o0maromuii ypox. Poss 1 MmecTo
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE MUPA

88

PesepBHbIil ypok. MarHuTHoe 1oe.
DneKTpOMarHuTHast UHIYKIUS

89

PesepBHbIil ypok. MarauTtHoe nosne.
DneKTpOMarHuTHask UHIYKIUS

90

Pe3epBHBIN ypoK. DIEKTPOMarHuTHOE
ToJie

91

Pe3epBHBII ypoK. DIEKTPOMarHuTHOE
nose




PesepBHbIil ypok. MexaHnueckue

92 1
Kosie0aHUs U BOJIHbI
93 PesepBHbIil ypok. Mexannueckue 1 bubnmoreka [IOK
KOJ1e0aHuUs U BOJIHBI https://m.edsoo.ru/ff0d1784
94 PesepBHbIil ypok. MexaHnueckue 1
KoJie0aHUs U BOJIHbI
95 PesepBHsIit ypok. OnTuka 1
96 PesepBHsIit ypok. OnTuka 1
97 PesepBHbIi ypok. OnTuka 1
98 Pesepusrii ypok. KBanToBas ¢pusmka. 1
99 Pesepubiii ypok. KBanTtoast huzuka. 1
100 Wrorosas KonrponrsHas padoTa 1
O6o06maromuit ypok. Pomib
101 ¢duznyeckoii Teopun B GOpMUPOBAHUU 1
IIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTHHE MUpa
Oo6o06maromuit ypok. Mecto
102 (bu3nyecKoil KapTUHBI MHpa B 00IIEM
Psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJICTABICHUI O IPUPOIE
OBUIEE KOJIMYECTBO YACOB 10 102

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
NPOBEPAEMOro
pe3yabTarTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI CpeHero 001ero 00pa3oBanus

10.1

JleMoHCTpHpOBaTh Ha TMpuUMEpax pojdb ©U MeCTO (HU3UKH B
(GOpMUPOBAHUN COBPEMEHHOW HAyYHOW KApTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B IPAKTUYECKON AEATEIbHOCTH

I

10.2

YuuThIBaTh IpaHULbl IPUMEHEHUS! U3YUYEHHBIX (PU3MUECKUX MOJENEH:
MaTepuaibHas TOYKa, MHEPIMANbHAas CHCTeMa OTCYETa, aOCONIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS ra3oB, )KUIKOCTEH U
TBEPABIX Te€J, TOYEYHBIA DJIEKTPUYECKHM 3apsii — IpPU PpELICHUH

Q)HSH‘ICCKI/IX 3aga4

10.3

PacrniosnaBath Qu3nueckue siBIeHUS (MPOLECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KHHETUUECKOW TEeOpuu
CTPOCHHUSI  BelIeCTBAa M  DJIEKTPOAMHAMHUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE MNPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MajeHHE
TEJ, JBWKEHHE N0 OKPYKHOCTH, WHEPLHWs, B3aUMOJCHCTBUE TeEI,
muddy3us, OpOyHOBCKOE JABMXKEHHE, CTPOCHHME IKHIKOCTEH U
TBEPIBIX  TeN, M3MEHeHHe o0béMa Tea TMpU  HarpeBaHUU
(OXJMaXJIeHUH), TETUIOBOE pPaBHOBECHE, WCIApeHUe, KOHACHCAIus,
IUIaBJIEHUE, KPUCTAUIM3allis, KWIIEHWE, BIAXHOCTh  BO3/yXa,
MOBBIIIIEHUE JJABJIECHUS Ta3a MPU €ro HarpeBaHUHU B 3aKPHITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHHUS Ta3a B H30Mpoleccax;

QJICKTpHU3alus TCII, B3aUMOJCHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHMYECKOE JBM)KEHHE, WCIOIb3ysd (U3HUecKue
BEJIMYMHBI: KOOPJAWHATA, IIyTh, MEPEMENIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tella, CWJIa, WMIOYJIbC Tella, KWHETUYECKas OHEprus,
NOTEHIMAJIbHAsE JHEPrHs, MeXaHudeckas pabdoTa, MexXxaHHUYecKas
MOIITHOCTh; IPU OMMCAHUH MPABUWIBHO TPAKTOBATH (PU3UUYECKHI CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAUY€HUS U EIUHHIIBI, HAaXOIUTh
(bopMyIibl, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHUMU

BCIIMYMHaAMH

10.5

OnuceIBaTh HU3YUCHHBIC TCIIJIOBBIC CBOMCTBA TEJI W TEIIOBBIE




ABJICHUS, UCHOJb3ysd (U3MYECKHE BEIMYMHBI: JaBJICHHE rasa,
TEMIEpaTypa, CpeIHsAs KUHETHYeCKas DSHEprus  XaoTUYECKOIro
JBUKEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUYHas CKOPOCTb MOJIEKY,
KOJIMYECTBO  TEIJIOThl, BHYTPEHHsAs  HHeprus, pabora  rasa,
KO3(Q(QUIMEHT TMO0JIE3HOT0 JEeMCTBUSA TEIJIOBOTO JIBUTATENS; IIPH
ONMCAHUU IIpaBUJILHO TpPaKTOBAaTh ¢busnueckuit CMBICT
UCTIOJB3YEMBbIX BEIWYMH, MX OOO3HAYCHHWS M EIWHHIIBI, HaXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAaHHYIO (PU3MUECKYIO BEIHMUUHY C APYTUMHU

BCIIMYHaAM

10.6

OnuceiBaTh M3yYEHHBIE D3JEKTPUYECKUE CBOWCTBAa BEIECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYUHBI: JNEKTPUYECKUI  3apsl,  JJEKTPUYECKOe  MOoJIe,
HanpspKEHHOCTh  TOJIS, TOTEHIMAJ, pPa3HOCTb IOTEHLMUAIOB; IIpH
ONMCAHUU MPABWIBHO TPAKTOBaTh (PM3UYECKUN CMBICI UCHOIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHHUS W EAUHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME JIaHHYI0  (U3MYECKYI0 BEIMYMHY C  JAPYTUMH

BCIIMYMHaAMH

10.7

AHATM3UPOBATh (DU3MUYECKHUE TMPOLECChl W SBJICHHS, HCIIOJIB3Ys
¢bu3nyecKkre 3aKOHbI ¥ MPUHIMIIBI: 3aKOH BCEMUPHOTO TAroreHus, I, 11
u I 3akonsl HproTOHA, 3aKOH COXpPAaHEHUS MEXAHUYECKOW IHEPIUH,
3aKOH COXPaHEHHUsI UMITYJIbCA, PUHIUIT CYNEPIIO3ULIUU CUJI, TTPUHLIMIT
paBHOMpPAaBUsS HMHEPUUATBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
KMHETUYECKYI0 TEOPUIO CTPOECHUS BEUIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpeHel KWHETHUYECKOM HSHEpPruy TEIUIOBOTO JBMIKEHHUS MOJIEKYI C
a0CONIOTHOW TeMIepaTypoil, MepBbId 3aKOH TEPMOJUHAMUKH; 3aKOH
COXpaHEHHUs JJNEKTPUYECKOTO 3apsana, 3akoH KyioHa; npu 3TOM
pasznuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE

BBIPAXKCHUC U YCIIOBUSA (F PAaHUIIBI, 06J'IaCTI/I) IMPUMCHUMOCTH

10.8

OOBSICHATD OCHOBHBIC NPHHIIUIBI JCHCTBUS MAaIWH, NPUOOPOB U
TEXHUYECKUX YyCTPOMCTB; pa3nuyarh YCIOBHS WX 0€30MacHOro

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEA0OBAHUIO (PU3UUECKUX SBICHUH U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MpH
sToM (GopMmyaupoBaTh MpobiaeMy (3amady) W THUIOTE3Y YIEOHOTO
OKCIIEpUMEHTa,  cOOMpaTh  YCTaHOBKY W3  MPEMIIOKEHHOTO

000py0BaHusl, MPOBOUTH OMBIT U (OPMYIUPOBATH BHIBObI

10.10

OC}’H.[GCTBJIHTL npAMBIC W KOCBCHHBIC HU3MCPCHUA (bH3H‘-I€CKHX

BEJIMYMH; TPU 3TOM BBIOMPATH ONTUMAJIbHBIA CHOCOO M3MEpPEHUs U




HCIIOJB30BaTh H3BECTHBIC MCTOAbI OLICHKH HOFpCHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXIy (DHU3NYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHHU; TPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh PE3yJIbTaThl IMOJIYYCHHONW 3aBUCHMOCTH
(GU3HYECKUX BEITUYHMH B BHJIC TaOIHIl U TPaduKOB, JeTaTh BHIBOJBI IO

peE3yiabTaTaM UCCICI0BaAHMA

10.12

Cobmoate  mpaBwiia  0e30macHOro  Tpyna TMpHd  IPOBEICHHUH
UCCIIEIOBAaHUM B  paMKax Yy4eOHOTrO SKCIepUMEHTa, Yy4eOHO-
UCCJIEIOBATENILCKOM U MPOEKTHOM MESTENIbHOCTH C HCIOJIB30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U Ja00OPaTOPHOI0 000PYAOBaHUS

10.13

Pemate pacuérHple 3a/lauu C SBHO 3aJJaHHOW (DU3UYECKOH MOJIEIBIO,
UCTIONB3YS (PU3WYCCKUE 3aKOHBI M TIPUHIIUIBI, HAa OCHOBE aHAM3a
YCIIOBUSL  3a/J1adydl  BBIOWpATh  (PU3UYECKYI0  MOJIENb, BBIICISTH
buznyeckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTh MOJIY4YEHHOIO 3HAUYEHUs

(U3UYECKON BETUUMHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpauBaTb JIOTHYCCKHN
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Wcnonp3oBaTh MNpU  pelIeHUH Y4eOHBIX 3aJad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTUM JUI IOMCKA, CTPYKTYpUPOBaHUS,
UHTEpHpEeTallud M MpPEJCTaBICHUS y4eOHOM W HaydyHO-NOMYJIIPHOM
nH(pOpMalLlMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

AHAJIM3UPOBATD IMOJTYy4aCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE HpUMeEpHl BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUit

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecriedeHus: 0€30MacHOCTH MpU OOpaIeHUH ¢ TPUOOpaMu
U TEXHUYECKHUMH YCTPONCTBAMH, [JII COXpPAHEHUS 370POBbS H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTHYCCKOTO MOBCACHUS B oxpymaromeﬁ cpeac

10.18

PaGotaTe B rpymme c BBIIOJHEHHUEM Pa3jIMUHBIX COLHUAIbHBIX POJei,
IUIaHUPOBaTh ~ pabOTy  TPYHNbI,  pPAlUMOHAIBHO  PACHPENEIsATh
00s3aHHOCTH ¥ IUIAHUPOBATH JEATENbHOCTh B HECTaHJAPTHBIX
CUTyallusX, aJeKBAaTHO OIIEHMBATh BKJIAJ KaXXJIOTO W3 YYaCTHHKOB

TPYIIIBI B PELICHUE paCCMaTPUBAEMON MPOOIEMBI




11 KJIACC

Kon
MPoBEPSIEMOro
pe3yjabTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ MMporpamMMmasI CpeaHEro 0611(61"0 06pa30BaHl/lﬂ

111

JleMoHCTpHpOBaTH Ha TMpUMEpax poidb W MeCTO (U3UKH B
(GOpMUPOBAaHUM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJOTHM, B MPAKTUYECKON ACSITEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSPI“IGCKOfI KapTHHBI MHUpa

11.2

Y4uUTHIBaTh TPAHULIBI TPUMEHEHUSI U3YYCHHBIX (PU3NYECKUX MOJICIICH:
TOYEYHBIN IEKTPUYECKUN 3aps, siepHas MOJEIb aTOMa, HyKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I3I/I‘ICCKI/IX 3aJa4

11.3

PacrioznaBate (usnueckue siBiacHUS (MPOIECCH) U OOBSICHATH HMX Ha
OCHOBE 3aKOHOB  JJIGKTPOJMHAMUKA M  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAs WHAYKIUS, JCHCTBUE MArHUTHOTO TIIOJIS Ha
MPOBOAHWK C TOKOM H JBWXKYIIMKHCS 3apsll, 3JICKTPOMArHUTHBIE
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE pacHpoCTpaHEHUE CBETa,
OTpakeHHWe, TMpeloMieHue, uHTepdepeHIus, AUPpakuus |
MoJIsIpu3alusl CBeTa, AHUCIEpCcHs cBeTa, (oTodNeKTpudeckuil 3hdext
(potorddexT), cBeTOBOE MaBlieHHWE, BO3HHUKHOBEHUE JIMHEHYATOTrO
CIeKTpa aromMa BOJOpOJA, C€CTECTBEHHas W  HMCKYCCTBEHHAs

pPaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3y4YCHHBIC CBOWCTBA  BemIecTBa  (DIIEKTPUYECKHE,
MarHUTHBIE, ONTHYECKUE, DJEKTPUUECKYIO0 MPOBOJAUMOCTH Pa3THYHBIX
Cpel) © DOJICKTPOMArHUTHbBIE SIBICHUS (IIPOIECCHI), HCIOJb3Ys
¢usznyeckue BENUYMHBL:  JJEKTPUYECKUH  3aps], CHiIa  TOKa,
DIIEKTPHUYECKOE  HANpPSHKEHHWE,  DIIEKTPHYECKOE  COMPOTHUBIICHUE,
pasHocth noteHnuanos, DJIC, paboTa Toka, MHIYKIUS MarHUTHOTO
nmons, cuia Awmmepa, cuina JlopeHnla, WHAYKTUBHOCTh KATYIIKH,
SHEPTHUA DJJICKTPHUICCKOI0O W MArHuTHOI'O HOJ'IGI71, nepuoa M 4YacrorTa
KoJieOaHuil B KoJieOaTEIbHOM KOHTYpE, 3apsij U Chja TOKa B TMpoliecce
TapMOHUYECKHIX ANEKTPOMATHUTHBIX  KoJeOaHUH, doxycHoe
paccTossHUE M OINTHUYecKas CHIla JIMH3BI, MPU OMNHUCAHUU TPABUILHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJB3YEMBIX  BEIHYMH, WX
00O3HaueHWs] W CIWHHUIBL, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUC

JaHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BeTMUUHAMH




11.5

OnuceBaTh HN3YUCHHBIC KBAHTOBBIC ABJICHUSA U IPOLICCCHI, MCIIOJIb3Ys
(1)I/IBI/ILI€CKI/IC BCJIIMYMHBI: CKOPOCTL J3JICKTPOMArHUTHBIX BOJIH, JIMHA
BOJIHBI M YaCTOTa CBCTA, DJHCPIrusA W UMIIYJILC (1)OTOHa, nepuon
nmojypacmnaga, OSHEpIrus CBA3M ATOMHBIX AO€p, IHOpH  OINHCAaHHUKU
MMpaBUJIbHO TPAKTOBATbH (bI/ISI/I‘ICCKI/Iﬁ CMBEICJI HMCITIOJIB3YEMBIX BEJIIMYHMH,
ux 00O3HAYeHUs U CAWHUIBI; YKa3bIBATb q)OpMyJIBI, CBA3BIBAIOIINEC
JaHHYIO (1)I/I3I/I‘I€CKYIO BCIIMYMHY C APYTMMU BCIIMYMHAMU, BBIYUCIIATH

3HA4YCHHC (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl M  SIBJICHUS, HCIIOIb3YS
¢du3nyeckue 3aKOHbI M OpUHIMNBL  3akOH OMa,  3aKOHBI
[OCJIEIOBATEIbHOTO W IapajuIeIbHOIO COECJUHEHUS IPOBOJHHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3J1€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IPSIMOJIMHEHHOIO pacnpoCTpaHEHUs! CBETa, 3aKOHbI OTPaXXCHUs CBETa,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHE OUHINTEHHA Ui
¢doro3dexra, 3aKOH COXpaHEHUS HHEPIUU, 3aKOH COXPaHEHMS
UMIIYJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsijia, 3aKOH
COXpaHEHMs  MacCcOoBOrO  uucia, MmocTynartel  bopa,  3akoH
palMOAaKTUBHOIO  pacmajga; HOpuU 3TOM  pPa3jIMyaTh  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPRKEHUE U YCIIOBUS

(rpaHuIBl, 0071aCTH) TPUMEHUMOCTH

11.7

OHpeI[eJ'ISITL HAallpaBJICHUC BCKTOpa HWHAYKIIMK MATHUTHOI'O IIOJIA

MMPOBOAHUKA C TOKOM, CHUJIBI AMnepa " CUJIBI HopeHua

11.8

CTpOI/ITL n  OINChIBATH I/I306pa)1(eHI/Ie, co3gaBacMo€  IINIOCKHUM

3€pKajOM, TOHKOW JIMH301

11.9

BBIOTHATE SKCIIEPUMEHTHI IO HCCIEA0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUI; pU
sToM (GopMyIupoBaTh MpoOJeMy (3agady) W THUIIOTE3Y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  MPEMIOKEHHOTO

06opy11013aH1/1;[, MIpOBOAUTH OIBIT U (I)OpMYJ'II/IpOBaTL BBIBOAbI

11.10

OcymiecTBisaTh MpsIMbIE U KOCBEHHBIE HU3MEPEHUs  (PU3HUECKUX
BEJIMYMH; TPU 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO M3MEpPEHUs U

HCIIOJB30BaTh U3BECCTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHUH; TpU ITOM KOHCTPYMpPOBAaTb YCTaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBHUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TaOIUI U rpaMKOB, J1€1aTh BBIBOJBI 110 PE3yJbTaTaM

HCCIICAOBAHUA

11.12

CoOmomate  mpaBuia  0Oe€30mMacHOr0  TpyZa NpU  [POBEICHUU




WCCIICIOBAaHU B paMKax y4eOHOTO JKCIEpUMEHTa, ydeOHO-
UCCIICIOBATEIILCKOW M MPOEKTHOW JIEATEIILHOCTH C UCIIOJIb30BaHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOTO 000PYAOBAHUS

11.13

Pemate pacuéTHple 3aauu C SBHO 3aJJaHHON (DPU3UYECKON MOJIETIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaIn3a
YCIIOBUSL  3a/J]adydl  BBIOWpATh  (PU3UYECKYI0  MOJIENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I € pelIeHus,
MIPOBOJIUTH PACUETHI U OLICHUBATH PEAIbHOCTh MOJYUYCHHOT'O 3HAYCHHS

(U3HYECKON BETMUNHBI

11.14

Pemats Ka4CCTBCHHBIC 3aJa4n: BBICTpanuBaTb JIOTHYCCKHN
HCIIPOTHUBOPCUUBYHO LICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YyYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonb3oBaTe HOpU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MHGOPMALIMOHHbIE TEXHOJOTUM JUIs IOMCKA, CTPYKTYpUPOBaHUS,
UHTEPIIPETallU U TPEJCTABICHUS y4yeOHOM U HAy4YHO-IIOMYJISIPHOM
uH(pOpMaLlMY, TOJYyYEHHONW W3 Pa3IMYHbIX MCTOYHHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOIyJaeMyt0 HH(YOPMALIHIO

11.16

00BACHATH IMPUHIUIIBI IeHUCTBUS MalluH, HpI/I60pOB U TCXHUYCCKUX
YCTpOﬁCTB; pas3iiniaTtbh YCJIOBUA HUX 0C30ITaCHOr0 HCIIOJIb30BaHUS B

MOBCEIHEBHOMN KNU3HU

11.17

[TpuBoauTE MpUMeEpHl BKJIaJJa POCCHUMCKUX U 3apyOekHBIX YUEHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHH

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B IOBCEAHEBHOM
KHU3HU 17151 o0ecriedeHns 0€301MacHOCTH py 00palleHuH ¢ prudopamu
U TEXHWYECKMMHU YCTpOICTBaMH, JIi COXpPaHEHUs 370pOBbS H

COOTI0OZICHHSI HOPM IKOJIOTHYECKOTO MOBEACHUS B OKPY-KaloIllel cpesie

11.19

PaGotaTe B rpymme c BBIIOJHEHHEM pPa3jIMUHBIX COLHUAIBHBIX POJei,
IUIaHUpOBaTh ~ pabOTy  TPYHNbI,  pPAlUMOHAIBHO  PACHPENEIATh
00s3aHHOCTH ¥ IUIAHUPOBATH JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallusX, aJleKBaTHO OILIEHMBATh BKJIAJ KaXJOro U3 YYaCTHHKOB

IPYIIBI B pEIEHHE pacCMaTpUBAEMON MPOOIEMbI




IMPOBEPAEMBIE DJEMEHTbBI COAEPKAHUSA

10 KIIACC

Kon
pa3nea

Kox nposepsiemoro
3JIeMeHTAa

HpOBepﬂeMLIe IJIEMEHTLI COACPKAHUA

OU3NKA U METOIbI HAYYHOI'O [IO3HAHMA

11

Odusznka — Hayka o npupoje. Hayunsie
METOJIbI TO3HAHUS OKpY’Karolero mupa. Pomp
JKCIEpUMEHTa M TEOpUM B  IIpolecce

MO3HAHUS IPUPOABI. DKCIEPUMEHT B (PU3UKE

12

MogenupoBanre (GU3NYECKUX SBICHUH H
npoueccoB. Hayunble runoressl. @usnueckue
3aKOHBI U TEOPHUU. ['paHUIIBI MPUMEHUMOCTHU
buznyeckux 3aKOHOB. [TpunHimn
cooTBercTBUSl. Pomb u Mecto (QU3MKH B
dbopMupoBaHUU COBPEMEHHOU Hay4YHOHI
KapTUHBI MUPA, B MIPAKTUYECKON

JIESATEIbHOCTH JIFOJEH

MEXAHUKA

KMHEMATHUKA

2.1.1

MexaHU4eCcKoe JIBHKEHHE. OTHOCHTENHHOCTD
MEXaHUYCCKOI'O IBHUKCHNA. Cucrema otcuéra.

Tpaekropus

2.1

2.1.2

[lepemenienue, cKOpocTh (CpelHss CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpPEHHUE
MaTepUaTbHOW TOYKH, WX MPOCKIMA Ha OCH
CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEIICHUIN U CII0KEHUE CKOPOCTEN

2.13

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBIDKEHUE. I'papukn
3aBUCHUMOCTH KOOpJUHAT, CKOpPOCTH,
YCKOPEHHH, IIyTH U MIEPEMEILICHUS

MaTepHaHLHOﬁ TOYKHU OT BpECMCHU




2.14

CBoOoaHoe nazeHue. Y CKopeHue CBOOOIHOTO

MMaJeHUs

2.15

KpuBonuuerinoe nBrmxkenue. PaBHOMepHOE
JBIOKEHUE MaTepHallbHOU TOYKH 1o
OKPY>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAs
CKOpOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

Texnuueckue YCTpOMCTBA: CIIUJIOMET,
JIBIDKCHHUE CHapsIOB, IIEMHBIE U PEMEHHBIC

nepecaaiu

2.1.7

[TpakTryeckue paboTHI. N3mepenune
MTHOBEHHOMN CKOPOCTH. Hccnenosanue
COOTHOWIEHUSI MEXKIY IYTAMH, IPOHACHHBIMU
TEIOM  3a  TIOCJEJOBaTe/IbHBIE  PaBHbBIC
IIPOMEXKYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM
JIBIDKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hymo. V3yueHne IBIKEHUS NIApUKA B BSI3KOM
KHUOKOCTH. H3y‘I€HI/I€ JABUXKCHUA TEJa,

6pOIJ.IeHHOFO TFOPU30OHTAIIBHO

2.2

JIMHAMUKA

22.1

ITpuHumn OTHOCHUTEIIBHOCTH Ianmunes.
IlepBpnii 3akoH HeroToHa. MHepumanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [lpuHnun cyneprnosunuu

CHUII

2.2.3

Bropoii 3akoH HproTOHa I MarepualbHON
TOYKM B MHEPHUAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3axkon Hprorona  mns

MaTCpHAIbHBIX TOUYCK

2.2.4

3aKOH BCEMHPHOTO TAroTeHUs. Crila TSKECTH.

HepBaﬁ KOCMHUUYCCKasd CKOPOCTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJNBKEHH M  CHJIa  TPEHUs  TOKOSL.

Koadduuument tpenus. Cuna conpoTUBICHUS




IIpU ABUXKCHUH TEJIA B )KUJKOCTHU UJIN ra3c

2.2.7

HOCTYHaTeJ'IBHOC M BpamaTrCJIbHOC ABHUXKCHUC

a0COJIIOTHO TB épI[Ol"O TCI1a

2.2.8

MOMCHT CUJIBI OTHOCUTCJIBHO OCHU BpaH_IeHI/ISI.
[Tnedo cwitbl. YCIIOBUS paBHOBECHS TBEPIOTO
tena 8 UCO

2.2.9

Texauueckne YCTpOﬁCTBaZ INOAIIUITHHUKH,

JABMKCHUE NCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[TpakTuyeckue paboThl. M3ydeHne IBUOKEHHUS
Opycka 10 HAKJIOHHOH IUIOCKOCTH  TIOJ
JecTBUEM HECKONbKUX cuil. MccnemoBanue
3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX
B J1eOpMHPYEMOil TPYKUHE M PE3UHOBOM
o0Opasme, OT BeNMWYMHBI WX jAedopMarum.
HccnenoBanue yciaoBUi paBHOBECHS TBEPIOTO

TCJIa, UMCIOLICTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHUM B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI

23.1 MaTepualibHbIX To4ek. Mwmmynabc cuiiel u
M3MEHEHUE UMITYJIbCa Tela
23 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeaxTnBHOE OBMKEHNE
2.3.3 Pab6oTa cumisl
2.34 MOIIHOCTD CHIIBI
235 Kunernueckas 3Heprusi MaTepraibHON TOUYKH.
o Teopema 0 KHHETHUECKOH SHEPTUN
[TorenumansHas sHeprus. [loTeHuumanbHas
235 SHEprus yIpyTo neGpOopMHUPOBAHHOM
o npykuHel. [loTeHIManbHAS dSHEPrHs —Tela
BOJIM3U MOBEPXHOCTU 3eMITH
[ToTeHIMaIbHBIE U HEMOTECHIUAIbHBIC CHJIBIL.
37 CBs3b  paboOThl HEMOTEHIMATBHBIX CHJI  C

HN3MCHCHHEM MEXaHNIECKOM OHECPruun

CHUCTCMbI TCII. 3akoH COXpaHCHUA




MEXaHUYECKOU SHEPTUH

2.3.8 Yrpyrue v Heynpyrue CTOJTKHOBEHUS
239 TexHUYeCKUEe yCTPONCTBA: JBUKEHHE PAaKeT,
o BOJIOMET, KOIIEp, PYKUHHBIN TUCTOJIET
[Ipaktudeckne paboTel. W3ydeHwe cBsi3u
2310 CKOpOCTEH Tel TMpU HEYmpyrom yaape.

HccnenoBanne  CBs3M  pabOTBI  CHJIBI  C

H3MEHCHHEM MEXaHUYCCKOM OHCPTHHU TECJIa

MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUMKA

3.1

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM

311

OcHOBHbIE HOJIOXKEHHS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPHH. BbpoyHoBckoe
newkenue. luddysus. Xapakrep ABHKCHHUS U

BSaHMOHCﬁCTBHH qaCTull BEIICCTBa

3.1.2

Mopnen CTpoeHHsT Ta30B, KUAKOCTEH H
TBEPABIX Tel U  OOBSCHEHHWE  CBOMCTB

BEILIECTBA HA OCHOBE 3TUX MOZEIEH

3.13

Macca wMonekyn. KommuecTBo — BemiecTsa.

[TocTostHHas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

usmepenue. lllkana remneparyp Llenscus

3.15

Mopgens  upeanpHOoro  rasa.  OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON

TCOpHUU UJCATIBHOI'O T'a3a

3.1.6

AOGcomoTHas TeMIiepaTypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPruu TEIJIOBOTO JIBUKEHUS

yactul rasza. [IIkama temneparyp KensBuna

3.1.7

VpaBuenne Knaneiipona — MeHaeneesa.

3akoH JlanpToHA

3.1.8

I'a30BBIC 3aKOHEL. I/I3OHPOI_ICCCBI B MACaJIbHOM
ra3€¢ C INOCTOSIHHBIM KOJIMYCCTBOM BCHICCTBA:

U30TepMa, H30xopa, nzodapa

3.1.9

Texuuueckue YCTpOUCTBA: TEPMOMETD,

6apometp




3.1.10

[IpakTuueckue paboTel. l3MepeHue wmacchl
BO3JlyXa B KJIaCCHOM KoMmHare. MccienoBanue
3aBUCUMOCTH MEXAY apaMeTpaMu COCTOSHUS

Pa3pEKEHHOI'O Ira3a

3.2

OCHOBbI TEPMOJIMHAMUKU

3.21

TepmonuHamuueckass cucrema. BHyTpeHHss
SHEPrusi TEPMOAMHAMHYECKOM CHUCTEMBI U

CIIOCOOBI €€ N3MEHEHHUS

3.2.2

KonngectBo Temnotel u pabota. BHyTpeHHss

OHEPIHA OAHOATOMHOI'O UACAJIBLHOI'O Ira3a

3.2.3

Bunel Temnonepenaun:  TEIIONPOBOIHOCTD,
KOHBEKUMA, U3JydeHUE. TermIoéMKOCTh Tela.
YiaenpHas TEIUIOEMKOCTb BelllecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI ITPH TCIIOIICPEAAUC

3.24

[TepBsiit 3akoH TepmoauHamMuKku. [Ipumenenue
IIEPBOTrO 3aKOHa TEPMOIUHAMUKH K
uzonporeccam. ['padudeckas nHTEpHIpeTAIHS

paboThI raza

3.2.5

TeroBble MamuHbl. [IpuHIMIBL  AEHCTBUA
TEIUIOBbIX MamMH. [IpeobpazoBanusi sHEpruu
B TewIoBbIX  MammHax.  Koadduuumenr
nonesHoro  neificteus  (manee  —  KILJ)

ternoBoil mammHbl. [{ukn Kapuo u ero KITJ{

3.2.6

Bropon 3aKOH TEPMOJAVHAMUKH.
HeobGpatumocTs  mpoleccoB B NPHPOJIE.
TemmoBele JIBATATEIIN. OKonoruuecKme

Hp06J'IeMBI TCIUIOOHCPICTUKU

3.2.7

Texuuueckue YCTpOMCTBa: JBUTaTEIb
BHYTPEHHETO CTOpaHMsI, OBITOBOI

XOJIOAUJIBHUK, KOHAWUIWOHED

3.2.8

[TpakTuyeckue paboTsl. M3mepenue yaenbHOM

TEIUIOEMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNA BEIIIECBA. ®A30BbLIE ITEPEXO/IbI

33.1

[TapooGpa3oBanue u koHAeHcamus. Mcmapenne




u KUIICHHUE. VY nenbHas TEIJI0Ta
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTyphl

KUIICHUS OT JaBJICHUA

3.3.2

AOcCOm0THAE U OTHOCUTEIbHAS BIIAXKHOCTH

BO3ayxa. HaceleHHslii nap

3.3.3

Trépnoe TEJIO. Kpucramiueckue u
amoppHbIe Tena. AHHM30TPONHUS  CBOMCTB
KpPUCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpeMeHHbIE MaTepUabl

3.34

IInaBneane wu KpucCTaJlJIn3anus. VY nennHas

TeruioTa miasiaeHus. Cyonumanys

3.3.5

ypaBHeHI/Ie TEII0BOro OajiaHca

3.3.6

TexHuueckne yCTpOMCTBA: THUIPOMETP H
IICUXPOMETP, KaJIOpPUMETD, TEXHOJIOTUU
IIOJIy4EHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTHHU

3.3.7

IIpakTnaeckue paloThI. H3mepenne

BJIAJKHOCTH BO31yXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATUKA

411

OnexTpuzanus Ten. DIeKTpruuecKuil 3apsaa. J(sa

BU A SJICKTPUICCKUX 3apAa0B

412

HpOBOI[HI/IKI/I, AUSJICKTPUKU u

MMOJIYIpOBOAHUKHN

413

3akoH COXPAaHCHUA SJICKTPUICCKOI'O 3apsaa

414

B3aumopeiictBue 3apsanoB. 3akoH Kymnona

415

DnexTpudeckoe ToJIE. Hampsk€HHOCT
IEKTPUYECKOTO TOJIAL. ITpuHImn
cynepnosuiuu.  JIMHMM ~ HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

416

PaGora cun QJICKTPOCTATUICCKOI'O I1OJIA.

ITorenuunain. Pa3zHocTh MOTEHIINAIIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPUKU B TOCTOSAHHOM

aneKTpuyeckoM — mone.  JlusnexkTtpudeckas




IMPOHNIIAEMOCTDb

DNEKTPOEMKOCTb. Konpnencarop.
418 ONEeKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCaTopa.
DHeprus 3apsHKEeHHOTO KOHJIGHCaTopa
TexHuueckue  yCTpOMCTBA:  AJIEKTPOCKOIL,
410 AIIEKTPOMETpP, DJIEKTPOCTATHYECKas 3allluTa,
o 3a3eMJIeHUE DJIEKTPONPUOOPOB, KOHIIEHCATOP,
KCEPOKC, CTPYUHBIN MPUHTEP
4110 [IpakTrueckue paboThLI. N3mepenue

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

IOCTOSTHHBIN SJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYILIECTBOBAHUA IIOCTOSAHHOI'O

421 aneKTpuyeckoro Toka. Mcrounuku toka. Cuma
Toka. [TocTosHHBII TOK
422 Hanpsixenue. 3akon Oma Ji71s yyacTka Lenu
423 DJNeKTpUYecKoe COIMPOTUBJICHUE. Y IeNbHOE
o COIIPOTHUBJICHUE BEIIECTBA
494 [TocnenoBarenbHOE, napaienbHoe,
o CMEIIaHHOE COeTMHEHNE MPOBOIHUKOB
Pabota snexkTpuueckoro Toka. 3akoH [[xoyis
4.2.5
— Jlenna
4.2.6 MOIIHOCTB ANEKTPUUECKOTO TOKA
anekTponBrkymas cuna (mamee — DJC) u
427 BHYTpEHHEE COMPOTUBIICHHE NCTOUYHUKA TOKA.
o 3akoH Owma Ui TONHOM  (3aMKHYTOM)
anekTpudeckoit renu. Koporkoe 3ambikanue
DNeKTpOoHHAs MIPOBOJTUMOCTh TBEPIBIX
428 METAJUIOB.  3aBUCHUMOCTH  COMPOTHUBICHUS
o METaJJIOB oT TeMIepaTypEhl.
CBepXIpoBOIUMOCTh
129 DnekTpuueckuii TOk B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX ITyYKOB
4.2.10 [TonympoBoauku. CoOCTBEHHAsI M PUMECHAs




MPOBOJUMOCTD IMOJYNPOBOAHUKOB. CBOMCTBA

p-n nepexona. [ToaynpoBogHMKOBBIE TPUOOPHI

4211

ONEKTPUYECKHUI  TOK B DBJIEKTPOJIUTAX.
ONEKTPOIUTHYECKAS JMCCOLIMALUS.

DIEKTPOIH3

4212

DNEKTPUYECKUI TOK B rasax.
CaMoOCTOATENbHBIA U HECAMOCTOSITEIbHBIN
pa3psan. Pa3nuuHbple THUIIBI CAMOCTOATEIBHOTO

paspsiaa. Monuus. [lnazma

4.2.13

Texnuueckue yYCTpOUCTBA: amIepMmerp,
BOJIETMETP,  PEOCTaT, MCTOYHUKU  TOKa,
JIEKTPOHAr PEBATEIIbHBIE puOopBkl,
AJIEKTPOOCBETUTENbHbBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBJICHUS, BaKyyMHBII JUOT,
TEPMUCTOPbI u (doTope3ucTopsl,

HOJIYHPOBO,Z[HI/IKOBHﬁ Au0o4, raJlbBaHUKa

4.2.14

IIpakTnueckue paboThI. N3yuenue
CMEIIaHHOTO COEANHEHUS PE3UCTOPOB.

N3mepenne OJIC HCTOUHMKA TOKa U €ro
BHYTpPEHHEro comnpoTuBieHus. Habmonenue

QJICKTPOJIN3a

11 KJIACC

Kon Koanposepsiemoro
pasaena 3JIEMEHTAa

IIpoBepsiemble 3J1eMEHTHI CO/IePKAHUS

4

OJIEKTPOIMHAMUKA

MATHUTHOE ITIOJIE. 9JIEKTPOMAI'HUTHA A MHYKIWA

431

ITocTtossHHEIE MarguThl. B3aumoneiicTBue

IOCTOAHHBIX MAarHuTOB

4.3

4.3.2

MarnutHoe T1onie. BekTtop MarHUTHOU
uHAyKuud.  [lpuHOuMnm — cyneprio3uiuu.
Jlunun marnutHOM wuHaykuuu. Kaprtuna
JMHUMA  MarHUTHOM  MHAYKUMH  TIOJISI

IIOCTOAHHBIX MarHuTOB




MarHuTtHoe T1O0J€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1O JUIMHHOTO IPSMOIO

IIPOBOAHMKA MW 3aMKHYTOI'O KOJIBHEBOI'O

433 MPOBOJIHUKA, KAaTyIIKU C TOKOM. OmbIT
Opcrena. BzanmoaeiicTerue npoBOAHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOyJIb U HallpaBJICHUE
Cuna JlopeHua, e€ MOyJib U HalpaBJICHHE.
JBm>KeHUE  3apsOKEHHOWM — 4acTULbl B
435 OJIHOPOJIHOM MarHuTHOM Tojie. Pabora
cuiibl JIopeHtia
4.3.6 SIBneHune ANeKTPOMArHUTHON MHAYKLINN
4.3.7 IToTok BekTOpa MarHUTHOW UHAYKIIUU
O/1C unnykuuu. 3aKOH 3J€KTPOMAarHUTHOM
438 unaykuuu Papanes
BuxpeBoe »snekrpuueckoe mone. I/C
MHIYKIWMA B TPOBOJHUKE, ABUXKYILIEMCA
439 MOCTYIATENbHO B OJTHOPOJHOM MarHUTHOM
oJje
43.10 [IpaBuno Jlenna
NHaykTUBHOCTD. SIBIIEHHE CAaMOUHIYKIUH.
4311
O/1C camouHAYKIUU
DHeprusi MarHUTHOTO TIOJSl KaTyIIKH C
43.12
TOKOM
4.3.13 OJEKTPOMArHUTHOE 110JIE
TexHu4yeckue YCTpPOWCTBA: MOCTOSIHHBIE
MAarHMThI, AIIEKTPOMArHUTBHI,
4.3.14
AJEKTPOIBUTATENb, YCKOPUTENHN
AJIEMEHTAPHBIX YaCTHI], HHTyKIIHOHHAS TICUb
[IpakTrueckue paboTHL. N3yuenne
MarHUTHOTO TOJs KaTyIIKH C TOKOM.
4.3.15 HccnenoBanue JEHCTBUA  IMOCTOSHHOTO

MarHurTa Ha paMKy ¢ TokoM. VMccnenoBanue

SIBJICHUA BHCKTPOMaI‘HI/ITHOf/’I HWHAYKIUA




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHWA

5.11

Konebarensnasgs cucrema. CBOOOIHEBIE
kojeOanus. ['apMoHuueckue KoyieOaHuUs.
[lepuon, wacrtora, ammuTyga U ¢asza

KoJe0auuii

5.1.2

[IpyxuHHbIA MassTHUK. MaremaTudecKui

MassTHHUK

5.13

YpaBHEHHE TapMOHHMUYECKUX KOJICOAHMIA.
Kunemaruueckoe u JTMHAMUYECKOE

OIUCAaHME KOJIE0ATENBHOTO IBUKEHUSA

5.14

[TpeBpamieHne SHEPruu npu
FapMOHMYECKUX  KOJIeOaHUSX. Css13p
aAMIUTUTY /b KoJieOaHui HUCXOIHOU
BEJIMYMHBI ¢ aMIUTUTYJAaMH KoJieOaHui e€

CKOPOCTH U YCKOPCHUA

5.15

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KoJIe0aHus B
uaeaTbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHaIOTUST MEXIYy MEXaHHYeCKUMH U
AIIEKTPOMAarHUTHBIMU KOJICOaHUSIMU.

®opmyina Tomcona

5.16

3aKkoH COXpaHCHUA DHEPTHUU B MACATIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BbIHy)X1eHHbIE MEXaHUYEeCKHE KOoJeOaHMs.
Pesonanc. Pe3onanchHas KpHBasl.
BeHyx1eHHBIE AJIEKTPOMAarHUTHBIE

KOJICOAHWUS.

5.18

Ilepemennsii  Tok.  CuHycongaabHBIN

IIEPEMEHHBIHN TOK.
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MomHoCTh [IEPEMEHHOT0 TOKa.
AMIIIUTYAHOE U JEHCTBYIOLIEE 3HAYECHHE

CHJIBI TOKA WU HAIIPSPKCHUSA

5.1.10

Tpanchopmarop. [IpousBoacTBo, mepeaaya




U MOTpeOIeHne SJIEKTPUUECKON SHEpruu.
DKOJIOTUYECKUE PUCKU TPHU MPOU3BOJICTBE
AIEKTPUYECKON SHEPIuH. Kynerypa
MCII0JIb30BaHUs 3IEKTPOIHEPTUU B

HOBCEIHEBHON KU3HU

TexHuueckue yCTpoMCTBa: ceiicMorpad,

51.11 AIEKTPUYECKUI 3BOHOK, JINTHUU
3JIEKTpoIiepesay
[Ipaktnueckue pabotel. MccrmenoBanue
3aBHCHMOCTH TIEPHOJA MaJIbIX KOJICOaHMI
5110 rpy3a Ha HUTH OT JUIMHBI HUTH U MAacchbl

rpy3a. MccienoBanue nepeMeHHOrO TOKa B
HEeMH U3 IOCIEI0BATEIbHO COCITUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U pe3UcTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacupoctpanenusa. llepuon.  Ckopoctb
pactpocTpaHeHUss W JJIMHA  BOJIHBI.

HonepeqHHe U ITPOAOJbHBIC BOJITHBI

5.2.2

#eHPar### VatepdepeHiys u Tudpakius

MEXaHHUYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3Byka

5.24

DNeKTpOMarHuTHbIE  BOJHBL. Y CJIOBHS
U3JIy4eHHUs]  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmMnuast opuenTaius BektopoB E, B 1 v

B BHGKTPOMaFHHTHOﬁ BOJIHC B BAKYyMC

525

CBoifcTBa  DJIEKTPOMarHUTHBIX  BOJIH:
OTpaXXCHHUE, MPEIOMIICHHE, MOJSpU3aIns,
mudpakuus, wuHTeppepeHus. CKOpOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMmeHeHne >IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHLI paaruocCBiA3 KU TCIICBUACHUA.




Panuonoxarus. DIIEKTPOMarHUTHOE

3arpsi3HEHNE OKPYXKAIOIIeH cpebl

5.2.8

TexHu4yeckue YCTpPOWCTBA: MY3bIKAJIBHBIC
UHCTPYMEHTHI, YJIBTPa3BYKOBas
JUAarHOCTHMKAa B TEXHUKE W MEIULUHE,
pamap,  pagUONpPUEMHMK,  TEICBHU30D,

anTeHHa, tenedon, CBU-neun

5.3

OIITUKA

5.3.1

IIpssMonuHENHOE PACIPOCTPAHEHUE CBETA

B OJIHOPOAHOM cpene. Jlyu ceta

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPaKEHUS
cseta. [TocTpoenne n300paKeHHH B IIOCKOM

3epkaie

5.3.3

[penomienne cBeTa. 3aKOHBI TPEIOMICHHUS
CBETA. AOCOJIFOTHBIN OoKa3arelib

IIPEIOMIICHUS
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ITonuoe BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIl yroyl MOJHOIO BHYTPEHHETO

OTpaKCHUSA

535

Hucnepcus  cBera. ClOXHBIH  COCTaB

oenoro ceera. [{BeT

5.3.6

Cobuparoniue ¥ pacceuBaronue JUH3bI.
Tonkass nuH3a. DOKYCHOE pacCTOSHUE H
OIITHUYCCKas cujia TOHKOU JIMH3HI.
[Toctpoenue n300pakeHni B COOMPAIOIINX
W paccewBaromux JmH3ax. Dopmyna
TOHKOW JMH3BL. YBEIHUYEHHUE, IaBaeMoe

JIMH30H

5.3.7

HpCI[CJ'ILI MPUMCHUMOCTHU T COMCTpH‘-ICCKOfI

OIITUKH

5.3.8

WUntepdepeniuss  cBera.  KorepeHTHbIe
HUCTOYHHKHU. Ycnosus HaOJr0AeHUs
MaKCHMYyMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(ba?)HBIX KOTCPCHTHBIX HCTOYHHNKOB




Hudpakmuss  cBera.  udpakuuoHHas

pemérka. YciaoBue HaONIOACHUS TIaBHBIX

5.3.9 MaKCHUMYMOB pH nazeHuN
MOHOXPOMATHYECKOTO CcBeTa Ha
TU(PPAKINOHHYIO PEHIETKY

5.3.10 [Tonstpu3anus cBera

TexHudyeckue yCTpOWCTBA: OYKH, JIyIa,

doroanmnapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAsI
ONTHKA, TG paKIMOHHAS peléTka,
MOJIIPOUT
[IpakTnueckue paboTHI. H3mepenne

nokasarens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HM300paXeHM B  JIMH3aX.

Hab6nronenue nucnepcun cBeta

BJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTU

I'paHnnBl TPUMEHMMOCTH KJIACCUYECKOU
MEXaHMKH. [ocTynars TEOpUU
6.1 OTHOCHUTEJIbHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOPOCTH CBeTa B BaKyyMe,

MIPUHITUATT OTHOCUTEILHOCTH DWHINITEHHA

OTHOCI/ITGJ’II)HOCTB O}IHOBpeMeHHOCTI/I.
6.2 3aMmenyeHMe BPEMEHHM U COKpalleHHE

JUIHBI

6.3 DHEprusi ¥ UMIyJIbC CBOOOTHON YaCTHUIIBI

CBsi3p Macchl C SHEPrueil U HMITYJIbCOM
6.4 CBOOOMHONW yacTUIBl. ODHEpPrusi MOKOs

CcBOOOIHOM YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

SJIEMEHThI KBAHTOBOM OIITUKU

®otoHnbl. opmyia [Inanka cBs3u dHEpruu
711 ¢doTtoHa ¢ ero yactorod. OHeprus u

UMITYJIBC (JOTOHA

7.1.2 OtkpeiTHE U uccienoBanue Gorodpexra.




OIEBITBI AT. Cronerosa. 3aKOHBI

dotorddexra

7.13

YpaBHeHHe OHHINTERHA IS

dotorddekra. «KpacHas TpaHHUIIa»

doroaddexra
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JlaBnenue cera. Onbitel [1.H. JIeGenena

7.15

XUMHAYECKOE JEeHCTBUE CBETA

7.16

TexHuveckne ycTpoicTBa: (POTOIIEMEHT,
dboTomaTuuk, COJTHEYHAs Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monens aroma Tomcona. OTBITE
Peszepdopnaa no uccnenoBaHuio CTpOSHUS

aroma. HHaHeTapHaﬂ MOJCIb aTOMa

7.2.2

IToctynatel bopa. N3nyuenue u
HOMIOIEHNE  (OTOHOB IpU  IEpexoie
aToMa C OJHOIO YPOBHSA OJHEPrUHM Ha
npyroi. Buasl criektpoB. CriekTp ypoBHEH

SHEPTUH aTOMa BOJOPOA

7.2.3

BomHosrle cBoiictBa yactull. BoiHBI 1€
Bpoiins. KopmyckynsipHO-BOIHOBOI
nyamusM.  Jludpakius SJIEKTPOHOB Ha

KpHUCTaJax

724

CnonranHoe u BBIHYXXJICHHOC H3JTYUCHHC.

YCeTpoicTBO M TPUHITUI paOOTHI JIazepa

7.2.5

TexHUUeCcKre YCTPOMCTBA: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuyeckue  pabotel.  HabGmonenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE AP0

73.1

Meroasl HaOMIOAEGHUST W PETHCTpAIMU

SJICMCHTApPHBIX YaCTHUI]

7.3.2

OTKpbITHE  paguOaKTUBHOCTH.  OMBITHI




Pesepdopna 1o ompeneneHHO cocTaBa
paauoakTuBHOTO wm3nmydeHus. (CBoicTBa
anbda-, 6era-, raMmma-u3aydeHus. Bnusaue

PaaAOaKTUBHOCTU Ha KNBBIC OPIaHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyxnonnas moxpenb siapa ['eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe yuCIO

siapa. M3otornbl

734

Aunbda-pacrna. DJIEKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacman.  'amma-
U3ITy4eHUeE. 3aKOH  PaaUOaKTUBHOTO

pacnana

7.3.5

BHCPFHH CBsA3HU HYKJIOHOB B AApe.

Snepusie cunbl. [ledext maccsl sapa

7.3.6

ﬂ,[[epHBIC pe€aKuuu. I[eJ'IGHI/IC U CHHTC3

anep

7.3.7

Snepusiii peakTop. TepmosiiepHbIit
cunre3. IlpoOremMbl ¥  MEpCHEKTUBBI
AIEPHOM  DHEPreTHKU. OKOJIOTUYECKUE

ACIICKThI HI[CpHOﬁ OHEPICTUKHU

7.3.8

OneMeHTapHble  4YacTHLbBL.  OTKpBITHE
[IO3UTPOHA. @yHIaMEHTAIIbHBIE

B3aMMO/ICHCTBUSI

7.3.9

TexHuyeckne  yCTpOMCTBa:  JTO3UMETP,
kamepa BuibcoHa, sEpHBI  peakTop,

aroMHas bom0Oa

7.3.10

[Tpaktnueckue pabotel. MccnenoBanue
TPEKOB YACTUI] (o TOTOBBLIM

¢doTorpadusam)

OJIEMEHTHI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. Co3Be3mus, SpKue

3Bé3Z[BI, IJIaHCThI, X BUANMOC IBHIKCHHUC

8.2

Conueunass cucreMa. llmaHersl 3eMHOU

IPYIIIBL. [InaHeTbI-ruranThl u  ux




CIIYTHHUKH, KapJIMKOBBIC ITJIAHCTHI. Mansre

Testa COMHEYHOM CHCTEMBI

8.3

Comunie, ¢orochepa u  armocdepa.

ConHeyHas aKTUBHOCTh

8.4

Ucrounuk sneprun CosHua U 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XaPaKTEPUCTHKU:
Macca, CBeTUMOCTb, pajuyc, Temreparypa,
150:¢ B3aUMOCBS3b. Hunarpamma
«CTIEKTPAJIbHBIA KJIACC — CBETUMOCTBY.
3BE3pl TJIABHOM  IOCIIEOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETHUMOCTbY IS

3B&3]] IIIaBHOM MOCIICIOBATEIILHOCTH

8.6

Buytpennee crpoenue 38&31. COBpeMeHHBIE
OpPE/ICTaBICHUS O MPOUCXOXKICHUU U
soory CostHIA U 3BE37. DTalbl KU3HA

3BE3]

8.7

Mneunsii  Ilyre — Hama I'anakrtuka.
CnupanbHass  cTpykTypa  [amakTukwy,
pacnpezneneHue 3BE3J, Ta3a U IbUIN.
ITonoxxenne wu pgBuxenne ConHoa B
lamaktuke. Ilmockas wu  cdepuyeckas

HOJICUCTEMBI | aJTakTHKU

8.8

Tuner ramaktuk. PamuorajakTtuku U

KBa3apsl. UEpHBIE IBIPHI B sipax TalakTHK

8.9

Bcenennas. Pacmupenue  BceeneHHOM.
3akon Xab0ma. PasOeranme razakTHK.
Bospact u pamuyc BcenenHoil, Teopus
bospmioro B3peiBa. Mogens  «ropsueit

Bcenennoi». PennkToBoe n3itydeHue

8.10

Macmtabnass ~ ctpykrypa  BceneHHoit.
Mertaranaktuka. Hepenénuble npo0iaembl

ACTPOHOMHHU




YYEBHO-METOJINYECKOE OBECIHEYEHHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

1. ®uszuka, 10 wmacc/ KacwksHoB B.A., OOmecTBo ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
«IPODA», Mocksa, 2021 r.
2. Ousmka, 11 xmacc/ KacesnoB B.A., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODA», Mocksa, 2021 .

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Asrtopckas mporpamma mno ¢usuke kK YMK B. A. KacpsnoBa ans ywammumxcs 10-11-x
KJIacCOB 001Ie00pa3oBaTenbHbIX yupexaeHuii (Mocksa: Ipoda, 2018).

2. llpumepHas ocHOBHasi o0Opa3zoBaTelbHas MporpamMma CpeaHero ooOImero ooOpa3oBaHUS,
omobpenHass DexepanbHBIM  Y4eOHO-METOJAMYECKUM  OOBEIUHEHHEM TI0  o0memy
oOpa3oBanuto (mpoTokoi 3aceqanus ot 8 ampens 2015 r. Nel/15).

3. PeimkeBuu A.Il. 3amaunmk 10-11 k. — OOIIECTBO C OrpaHUYCHHON OTBETCTBEHHOCTHIO
«IPODA»,Mocksa,2018r.

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

LNU®POBBIE OBPA3OBATEJIBHBIE PECYPCbhlI W PECYPCbl CETU WHTEPHET
1.1C: VYpok. Pexxum JIOCTyTa: https://urok.1c.ru/
2. Obnavnas 1utaropma OTOOpaKeHHsI BEpUPHUITUPOBAHHOTO HU(POBOTO 00Pa30BATEIHLHOTO
KOHTeHTa u  cepBucoB AO  «M3parensctBo  «IIpocBemienue». Pexum  goctyna:
https://educont.ru/

3. MobuneHoe snekTpoHHOe oOpa3oBanue. LludpoBas oOpa3oBatenbHas cpeaa ¢
UHTEPAKTUBHBIMH OHJIaH-KypCaM. Pexxum JIOCTyTIa: https://mob-edu.com/
4. HoBas mkosa. OnnaitH-mkosna noAarotoBku k EI'D mo Bcem mpenmeram. Pexum nocryma:
https://educont.ru/

5. Hoswii nauck. Iludposas oOpazoBaTenbHas I1arpopma. YdeOHbIE MaTepuanbl Ui
IIEJaroroB M IIKOJBHUKOB. MHTepakTuBHBIN KOHCTPYKTOp YpPOKOB M yIlpakHEeHuH. Pexum
JOCTyTA: https://educont.ru/
6. O6naxo 3HaHui. IHTEpaKTUBHBIC YPOKH U IIU(PPOBBIE TOMAITHHE 3aaHus. Pexxum gocTtyna:
https://www.imumk.ru/

7. ®okchopn. Kpynneitmas ownnaiin-mkona B Poccun. Pexxum moctyma: https://foxford.ru/
8. AKunacc. IlonnodyHKIMoHanbHas 1M(poBas cucrema Jyuisi 00pa30BaTENbHBIX OpraHU3aUi.
Pexxum JOCTYyIIA: https://www.yaklass.ru/
9. Globallab. IludpoBas oOpazoBarenbHas cpera COBMECTHOW  MPOEKTHOH U
uccien0BaTeIbCeKoil AestensHocTr. Pexxum noctyna: https://globallab.org/ru/#.Yvqw2HZByUk
10. IBLS. UntennekryanpHas oOpa3oBarenbHas ImiargopMa Ui YYEHHKOB U IEJaroroB C
oubnmmorekoit obOpasoBarenbHOro KoHtenta mo PI'OC. Pexum mocryma: https:/ibls.one/
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