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HHOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢usmke 6a30BOro ypoBHS Ha ypOBHE CpeqHEro oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IIOJIOKCHHHA M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTesibHOW mporpammsl, mpenactaBieHHblx B PI'OC COO, a Takke ¢ y4yéTom
¢benepanpHOl pabouelt IporpaMMbl BOCIHTaHMA M KOHLENIUM IpenofaBaHus y4eOHOro
npeamera «®du3mka» B o0OpazoBarenbHBIX opraHum3zanusax Poccuiickoit  ®Dexnepanuu,
pearu3yroImnX OCHOBHBIE 00pa30BaTeIbHbIEC TPOTPAMMBI.

Conepxkanue TporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOHM KapTuHbI MHpa oOyvaromuxcs 10—11 kmaccoB npu oOyueHnn ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/I€ATEIbHOCTHOTO noaxoaa. [Iporpamma no ¢pusnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO x MmIaHUPYyEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pesynpTaraM OOydYeHHs, a TaKKe€ YUUTHIBAET HEOOXOJUMOCTh pealM3alliil MEXKIPEIMETHBIX
CBsi3el (DM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpeaMeTaMu. B Hel ompenensrorcs
OCHOBHBIE €M M3y4YeHMs (U3UKU Ha YpPOBHE CpEJHEro oOIlero oopa3oBaHMs, IIAHUPYyEMble
pe3yJbTaTbl OCBOCHMsA Kypca (GU3UMKU: JIMYHOCTHBIE, METAlpeIMETHbIE, INpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma o pusmKe BKIIIOYAET:

e [UIAHUpPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (PM3MKU Ha 0A30BOM YpOBHE, B TOM YHCIIE

IPEMETHBIE PE3YIbTATHI IO TOAaM O0yUCHHUS;

e cojepkaHue yueOHoro npeamera «Puznkay mo rogam o0ydeHus.

®du3nka Kak Hayka o Hanbosee oOIIMX 3aKOHAX MPHUPOJIbL, BBICTYTAsl B KAYECTBE yUeOHOTO
IIpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIM BKJIAaJ B CUCTEMY 3HaHUH 00 OKpPY>KaloLIeM MHUpE.
HIkonpHBIH Kypc (QHU3MKH — CHCTEMOOOPA3YIOLIMM M1 €CTECTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, H3y4aeMbIX
XUMueH, ouonorueit, pusnueckoil reorpadueit u acrpoHomueil. Mcnonb3oBaHue W aKTUBHOE
IpUMEHEHHe (U3MUECKUX 3HAHUN ONpeAesieT XapakTep M Pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUIl B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOEHHMSI KOCMOCA, IOJYYEHHs HOBBIX
MaTepHaJIoB C 3aJlaHHBIMU CBOMCTBAMHU U JIpyrux. M3yuenue Gpusuku BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAY4YHOI KapTUHBI MUpa oO0yyaronuxcs, B popMupoBaHHe YMEHUN
MIPUMEHSTh Hay4HbII METO/ IT03HAHUS IIPY BBINOJIHEHUH UM YUEOHBIX UCCIIE0BaHUM.

B ocHOBY Kypca (pu3uku 17151 ypOBHS cpeiHero o0Iiero oopa3zoBaHus MOJIOKEH psil ujel,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €r0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEHl KypcC sIBISIETCA JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX Pa3JesioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTepuall Kypca GU3UKH 00beAUMHEH BOKPYT
¢bu3mveckux Teopuil. Bemymmum B Kypce sBisieTcss (OPMHUPOBAHHE TPEACTABICHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus mpenanosiaraeT UCHOIb30BaHUE I'YMaHUTApPHOTO
noTeHIHana (pU3NYecKorl HayKH, OCMBICICHUE CBA3HM Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMHU IPoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc Gpuznku npeanosiaraet 3HakOMCTBO ¢ HIMPOKUM
KPYTrOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN N3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes »skonozuzayuu peanusyercsi IOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBSAMIEHHBIX JKOJIOTMYECKUM TpoOJIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TAKKe 00CYXKIECHUS MPOOIeM PallMOHAIBHOTO PUPOIOTIONIB30BAHUS U
9KOJIOTHYECKOI 0€301MacHOCTH.

CrepHEBBIMHM 3JIEMEHTaMHU Kypca (U3UMKH Ha YpPOBHE CpelHero olIiero oOpa3oBaHUs
ABISIOTCA (pu3nueckue Teopur ((popMHpOBaHWE MPEACTABICHUNH O CTPYKTYype MOCTPOCHUS
(Gu3n4YecKoi TEOopUH, PO (QYyHAAMEHTAIBHBIX 3aKOHOB M MPHUHIHUIIOB B COBPEMEHHBIX
MPEACTABICHUAX O MPUPOJE, IPaHUIAX MPUMEHHUMOCTH TEOPH, JJISi ONUCAHHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUHN U MIPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOAX0A B Kypce (DM3UKU pean3yeTcs MPEexXe BCEro 3a CuéT
OpTaHW3alluH IKCTIEPUMEHTAIBHOW NESTENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHS Kypca
(U3MKH — 3TO WCIOJBH30BAHMWE CUCTEMBbI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOpPHBIX PabOT, KOTOpBIE B Iporpamme Mo (usuke OoOBeAWHEHBI B OOLIMI CIUCOK
YUEHHUECKUX NPAaKTUYEeCKUX paldoT. BeljeneHue B ykazaHHOM mepeuHe Ja0opaTOpHBIX padoT,
IIPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILECTBIIETCS y4YaCTHHKaMHU 00pPa30BaTEIbHOIO
rpolecca UCXo/1d U3 0COOEHHOCTEH MIaHUPOBaHUS U OCHaleHUs kabuHera ¢pusuku. [lpu aTom
o0ecrieunBaeTCsl OBJIAJCHUE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3UYECKUMX BEIMYMH W TIOCTAaHOBKY OIBITOB IO TPOBEPKE
MIPEIOKEHHBIX TUIIOTES.

Bbosblioe BHMMaHuE yAenseTcsl pelleHuI0 pacuEéTHBIX U KadecTBEHHbIX 3a1ad. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISTFOTCS 33/Ia4H C SIBHO 33/IaHHON (PU3MUYECcKOi MOJENbIO,
MO3BOJISIONINE MPUMEHATh M3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena
Kypca, TaK U UHTETpUpys 3HAHUS U3 Pa3HBIX pa3zaesnoB. [lJig KaueCTBEHHBIX 33jjad IPUOPUTETOM
SABIISIOTCS 3aJaHusl Ha OOBSICHEHHWE TMpOTeKaHWs (U3NYECKUX SIBJICHUM U MPOIECCOB B
OKpY’KaIOIIEeH XU3HM, TpeOyromue BbiOOpa (Qu3Mueckod MoHenu I CUTyallud TPaKTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBaHmsiMu @I'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrieueHHI0 y4eOHOro mporecca 0a30BbIi ypoBEHb Kypca (U3MKH Ha YPOBHE CpPEIHEro
obmiero o0pa3oBaHUs JOJDKEH M3y4yaThbCs B YCJIOBUSAX IMPEIMETHOro KaOuWHeTa (DM3MKKU WIN B
YCJIOBUAX MHTETPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOr0 LuKiIa. B kabunere
(U3HMKHN T0JKHO OBITH HE00OX0AUMOE Tab0paTOpHOE 000PYT0BAaHUE VISl BBIITOJIHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYECHHUUECKHX TMPAKTHUYECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyaoBaHuUE.

JleMoHCTpallMOHHOE 000pyznoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IPUHLUIIOM
MUHHMMAJIbHON JOCTATOYHOCTU M 00ECHEeUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B IIpOrpaMMme Io
¢u3nKe KIIOYEBBIX AEMOHCTpPAIMKA /IS HMCCICNOBAHUS HW3YyYaeMBIX SIBICHHHA W TIPOLIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHHYECKHX IMPAKTHYECKHX padoT (Gopmupyercs B
BUJIE TEMATUYECKUX KOMIUIEKTOB M 0O0ECHeuMBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JABYX
oOydaromuxcs. TemaTnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOPYIAOBAHMS JIOJKHBI OBIThH
MOCTPOEHBI Ha KOMILJICKCHOM HCIIOJIB30BaHUM aHAJOTOBBIX M IU(POBBIX MPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LIETSIMH U3Y4€HUS GU3UKU B 001IEM 00pa30BaHUU SIBISIOTCA:



dbopMupoBaHHEe HWHTEpeca M CTPEMJICHUS OOydYalomUXcs K HAay4HOMY H3YUYECHHUIO
IIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYyaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJleé TO3HaHusi U (OpPMUPOBAHUE
HCCIIEI0OBATEIILCKOTO OTHOIIEHUS K OKPYKAIOIINM SIBJICHUSIM;

(dhopMHUpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3yJibTaTa N3YYeHHUs OCHOB CTPOCHUS
Matepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHNE YMEHUM OOBSICHATH SIBIICHUS C UCTIOJIB30BaHHEM (U3HUECKUX 3HAHUN U
Hay4HBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHKE MPEICTABICHUNA O POIU (DU3UKH JJIs1 PA3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHM.

I[OCTI/I)KGHI/IG ITUX Ielei obecrneunBaeTCs peuicHueM CJIICAYIOMIUX 3adad B TIPOLECCCE

M3y4eHHsI Kypca (U3UKHU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHMUs:

MpUOOpeTeHne CUCTEMBbl 3HAHUM 00 o0UMX (PU3NUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHThI aCTPO(U3HKHY;

dbopMHUpOBaHNE YMEHUW TIPUMEHSATH TEOPETUUYECKUE 3HAHUS JUII OOBSICHEHUS
Gu3MYeCKUX SBICHUM B TPUPOJE W JJIA TPUHATUS TPAKTHUECKUX PEIICHUH B
IMOBCEAHEBHOM JKU3HU,

OCBOCHHME CIIOCOOOB pEIICHUsl pa3IMyHbIX 3373y C SBHO 3aJaHHON (uznyeckoi
MOJIENIbIO, 33Jad, MOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (HU3HYECKOMH
MOJEJIH, aJJIEKBaTHOM YCIOBHUSAM 33/1a4H;

MOHMMaHHE (PU3UYECKUX OCHOB M IPHUHIUIOB JECHCTBUS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYXKAIOLIYIO CPENY;

OBJIaJICHUE METOJAMH CaMOCTOSITEJILHOTO IIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
HKCIIEPUMEHTOB, aHaJlW3a U  UHTepHIpeTanuu  HUHQOpMALUHM,  ONpeleeHus
JIOCTOBEPHOCTH ITOJIy4EHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUU JJISI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JIEeATEIILHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypoBEHb) Ha YPOBHE CpEAHEro oOIero oOpa3oBaHUs
otBoautcs 136 dacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2

yaca B HEJICIIO).
[Ipennaraemerii B mporpaMme 1o Gpu3uKe nepeueHb JJa00paTOPHBIX U MPAKTUYECKUX padboT

SBIISICTCSI PEKOMEHJOBAHHBIM, YUYUTENb JENaeT BBHIOOP MpoBeAeHHs JabOpaTOpPHBIX paboT H

OIIBITOB C y‘{éTOM HHAWBUYAJIbHBIX 0CcO0EHHOCTEH 06yqa}0mnxc;1.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @usnka 1 MeTOAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupone. HaydHble MeToApl MO3HaHUsA OKpy»Karowero mupa. Poib
HKCHEPUMEHTA U TEOPUH B IIPOLIECCE O3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBjaeHu u npoueccoB. Hayunsie runoressl. dusznueckue
3aKOHBI ¥ TeOpuH. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpUHIHMIT COOTBETCTBUSI.

Pome u mecto ¢u3uku B (GOpMHPOBAHUU COBPEMEHHOM HAyyHOW KapTUHBI MHpa, B
IIPAKTUYECKON AECSATEIbHOCTH JTIOACH.

Jlemoncmpayuu

Amnanorosble ¥ IU(POBBIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIEC JATUHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrwkeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro ABvkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepememienne, CKOpPOCTh (CpemHssi CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepuaIbHON TOUKH, UX MPOEKIUU HAa OCH CUCTEMBbI KoopauHaT. ClOXeHUe MepeMenieHu u
CJI0’KE€HHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpEHHOE MpsiMoNiMHEitHOe nBmkeHue. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, Ty TH U MePEMEIIEHUS MaTepHUaTbHON TOYKH OT BPEMEHHU.

CBoOoaHoe majienne. Y CKOpeHrue CBOOOTHOTO TaeHUsI.

KpuBonuneriHoe nBuxeHue. JIBH)KEHHME MATEpUAIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJOBasi CKOPOCTb, JUHEWHas ckopocTh. llepuon u
yacToTa oopamenus. LleHTpocTpeMHUTEeNbHOE YCKOPEHHE.

TexHu4ecKkne YCTPOMCTBA M MPAKTHUYECKOE MPUMEHEHHWE: CHUIOMETp, JBWKCHHE
CHapS/IOB, LIETTHBIE U PEMEHHBIC TTepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, UIUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKECHUSI.

[IpeobpazoBanue NBMKCHUI C HCTIOIB30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3peiKEHHOM MPOCTPAHCTRBE.

HaGmonenue nerkeHus tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOHOTO MaCHHS.

Hamnpapnenue ckopocTH Npu JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3yueHnne HepaBHOMEPHOTO ABMKCHHUS C IICJIBIO OMPEIETICHUS MTHOBEHHOW CKOPOCTH.

UccnenoBanne  COOTHONIICHHWS ~ MEXAY  NYTSIMH,  NPONUACHHBIMM  TEJIOM  3a
MOCJIEI0BATENIbHBIE pPAaBHBIE MPOMEXKYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JBHJKEHHUH C
HaYyaJlbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3yueHue MBMKEHUS MIAPUKA B BA3KOU JKUIKOCTH.
N3yuenue nBuxeHus Tena, OpOIeHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa



[Tpuniun otHocurenbHocTH ["anuiies. [lepoiii 3akoH HetoToHa. MHEepLnanbHble CHCTEMBI
OTCYETa.

Macca tena. Cwuma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HerooTona st
MartepuanabHOi Touku. Tpetnii 3akoH HploTOHA 7151 MaTepHaJIbHBIX TOYEK.

3akoH BceMUpHOTo Tsarorenus. Cuna tsxectu. IlepBas kocMuueckass CKOpOCTb.

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

Tpenue. Bunbl Tpenust (1okosi, ckoyibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cuna cCOnpoTHBIICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[TocTynaTenbHOE U BpamateabHOE JBUKEHHE a0COIOTHO TBEPAOTO Tea.

MoOMEHT CHIBl OTHOCUTENBHO OCH BpamieHus. [lmedo cuimbl. YcimoBus paBHOBECHS
TBEPIOrO TeIa.

TexHudeckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAIIMITHUKY, JABUKCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHeHHME MacC B3aMMOICUCTBYIOIIUX TE.

Bropoii 3akoH HeroTOHA.

H3mepenue cui.

Cioxenue cul.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JIe(pOpMaIIiH.

Hesecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U MTaJCHHH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUSI U CKOJIBKEHHUSI.

VYcnoBust paBHOBecus: TBEPAOTO Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yuenue neuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIONIMX B MPYXKUHE M PE3UHOBOM
oOpastie, oT ux AedopMaruu.

HccnenoBanue yciioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3aKOHbBI COXpPAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHOM TOUKH (Tea), CHCTEMBl MaTepUaIbHbIX TOYeK. MIMIynbe cuibsl u
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunetnyeckasi sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHM KHHETUYECKOM
SHEPIHH.

[MotennmansHas Heprus. [loTeHIMaNBEHAS YHEPTHSI YIIPYTO APOPMUPOBAHHON MPYIKUHBL.
[MoTennuanpHas SHEPrHsl TeIa BOTU3U TOBEPXHOCTH 3EMITH.

[loTennuanpHble W HEMOTEHIMAIbHBIE CHIBL. CBs3b pPaOOTHl HEMOTEHIMANBHBIX CHI C
W3MEHEHNEM MEXaHWYECKOW YHEPIrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON SHEPTUN.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOAOMET, KONEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.



PeakTuBHOE NBHKEHUE.

[lepexos MOTEeHIMAIBEHOW YHEPTUN B KHHETHIECKYIO i 00paTHO.

Yuenuueckuui sxcnepumenm, 1a6opamopHvie pabomul

N3ydenue aOCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOINBIO JBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOM SHEpPruu Tesla Ha
IIpUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Pa3nea 3. Mosekyasipaas (pM3MKa M TePMOAMHAMHIKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopul

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
bpoyHnoBckoe nBwxkenue. [Auddys3usa. Xapakrtep HABWKEHHS W B3aWMMOJCHCTBUS YaCTHIL
BellecTBa. Mojenu CTpOeHMsI Ta30B, XMJIKOCTEH M TBEPABIX TEI U OOBICHEHUE CBOMWCTB
BEIIECTBA HAa OCHOBE JTUX Mojened. Macca u pa3mepbl Mosiekyid. KonuuecTBo BelecTsa.
ITocTtosiHHas ABoranpo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Monens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETHYECKONW TEOpHUH
uaeanbHOro rasza. AOcCoNIOTHas TeMmIepaTypa Kak Mepa CpelHed KUHETHMYeCKON SHepruu
TEIUIOBOTO JBMXEeHUs wacTull rasa. [llkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI
VpaBuenne MenaeneeBa—Knaneiipona. 3akon JlaneroHa. M3ompouecchl B UACaJIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe mpeacTaBieHue H30MPOIIECCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuueckue ycTpoicTBa M MPAKTUIECKOE IPUMEHEHUE: TEPMOMETP, OapOMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHNYEeCKUX COCTUHEHUH.

OnbITel 110 1 Py3un KUAKOCTEN U ra30B.

Monens OpOyHOBCKOTO IBHIKEHUSI.

Mopaens onbira IITepHa.

OnbITel, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHS.

Mopenb, HIUTFOCTPUPYIOILAs IPUPOLY JABICHMS I'a3a Ha CTEHKU COCY/a.

OnbIThI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS UAEATIBHOTO ra3a, H30MpOIECChI.

Yuenuueckuu sxcnepumenm, 1a6opamoprvie pabomul

OmnpeneneHre Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKy TapaAMETPAMH COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckass cucteMa. BHYTpeHHss dHEprusi TEPMOAUHAMHUYECKOW CUCTEMBI U
crocoObl e€ u3mMeHenus. KomauuecTBo TermioTel U padoTa. BHyTpeHHSs 3HEprusi OAHOATOMHOI'O
WJI€aJIBbHOTO Ta3a. Buael Teronepenayun: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IebHas
TEIJIOEMKOCTh BelecTBa. Koau4ecTBO TEIIOTHI IPH TEIUIONEpeaaye.

[lonsatne 00 ammabatHOM mpouecce. IlepBblii 3akoH TepMoanHamMuKH. llpumeHeHue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K M3ompoueccam. I'paduueckas HHTEpripeTaus paboThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh npoLeccoB B IpUpPOIE.



TeruoBeie MamuHbl. [IpuHIUnb AeiicTBus TemioBblX MamuH. [IpeoOpa3zoBanus sHepruu B
TeTuoBbIX MamHax. Koadduuuent nonesnoro aeiictust teruioBoid MammHbl. [ukn KapHo n
ero K03((HUIIMEHT MOJE3HOT0 ISHCTBHA. DKOJIOTHYECKHE IPOOIEMbI TeIUIOOHEPTETUKH.

TexHuueckue yCTpoOCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOW XOJOJUIbHUK, KOHIUIIOHED.

Jlemoncmpayuu

W3MeneHne BHYTpEHHEH SHEPruM Teja NMPH COBEPIICHHH paOOTHI: BBUIET NMPOOKU W3
OYyTBUIKH TOJI JEUCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue 3Qupa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICOJEMOHCTpALINS).

N3menenue BHyTpeHHEH SHeprun (TeMIepaTyphl) Tella IpU TeIuIonepeiaye.

OmnbIT MO aguadaTHOMY PACHIMPEHHIO BO3yXa (OTBIT C BO3YITHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, IBUraTelIsl BHyTPEHHETO CrOPaHUs, PEAKTUBHOIO JBUTATES.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

W3mepenue yaenbHON TENI0EMKOCTH.

Tema 3. Acpezcamnvie cocmosanusn eeugecmea. Dazoevie nepexoovt

[TapooOpazoBannie u koHaeHcanus. Mcnmapenue wu  kumneHue. AOCOMIOTHAsT U
OTHOCHTEJIbHAS BIAXKHOCTh BO3ayXa. HachleHHbIi nap. Y aenbHas TemioTa napoodopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucranmuueckue u amopdHbie Tena. AHU3OTPOMHS CBOMCTB KPUCTAIJIOB.

Kunkue xpuctamibl. CoBpeMeHHble MaTepuainbl. [lnaBnenue u kpuctaymsauus. Y aenbHas
TeruioTa miasieHus. Cyonumars.

YpaBHEeHHE TEIIOBOTO OanaHca.

TexHu4eckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U TCUXPOMETP,
KaJIOPUMETP, TEXHOJOTMH TMOJYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HAaHOMAaTEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHWKEHHOM J1aBICHUHU.

CrocoObI M3MEPEHUS BIAKHOCTH.

HaGmonenne HarpeBaHus U TUTABJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpaIsi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

H3mepenne 0OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3znea 4. DiiekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

Onextpuzanusi Tel. OJEKTpUYecKud 3apsan. JlBa BuJa 3IEKTPUUYECKUX  3apsiiOB.
[IpoBoaHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKH. 3aKOH COXPAHEHMSI SJIEKTPUUECKOTO 3apsiia.

Bszaumopneiicteue 3apspoB.  3akoH Kynona. TodeuHblii  2nexkTpuyeckuil  3aps.
OnekTtpuyeckoe mnoiae. Hampsok€HHOCTh anekTpudeckoro mnois. I[lpuHnun cynepnosuuuu
JJEKTPUUECKUX NOJIeH. JINHNY HANPsHKEHHOCTH DJIEKTPHUYECKOTO MOJIS.

Pabora cun onektpoctatmdyeckoro mois. [loreHuman. Pa3HOCTP  MOTEHIIMAIOB.
[IpoBOAHMKY U TUAIEKTPUKH B AJIEKTPOCTATUYECKOM MoJ1€. JIU3neKkTpruuecKas IpOHULAEMOCTb.



OnextpoéMkocTs. KoHzmeHcaTop. DJeKTpOEMKOCTbh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsHKEHHOTO KOHJIEHCATOPA.

TexHuueckue YCTpOICTBA M MPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTaTUYECKAsl 3allluTa, 3a3eMJICHHE SJEKTPONPHOOPOB, KOHAECHCATOP, KOMMPOBAIHHBIN
arnmapar, CTpyWHbINA PUHTEP.

Jlemoncmpayuu

Y CTpoCTBO U IPUHIMUIT ACHCTBUSA 3JIEKTPOMETPA.

B3aumopelicTBre Ha’IEKTPU30BAHHBIX TEJl.

DIIEKTPUUYECKOE T10JI€ 3apsKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM ITOJIE.

DIIeKTpOCTaTUYECKAs 3aIHUTA.

JIMDJIEKTPUKHU B 3JIEKTPOCTATHUECKOM TIOJIE.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAd IUJIaCTHH,
PAcCTOSTHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHACHCATOpa.

Yuenuueckuui sxcnepumenm, rabopamopule pabomoi

N3mepenue 351eKTpOEMKOCTH KOHICHCATOPA.

Tema 2. Illocmoannwiit Inekmpuyeckuil mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYLIECTBOBAHHUS JIEKTPUUECKOr0 TOKA. MICTOUHMKH TOKa.
Cuna Ttoka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa i1 yyacTka IENu.

DIIEKTpUUYECKOE CONPOTHUBJICHUE. VnenvHoe CONPOTHUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, TapAJIEIbHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH J[oyns—JIeHna. MOIIHOCTh 3EKTPHUUECKOTO TOKA.

DNeKTpOABMKYLIasi CUJIa U BHYTPEHHEE COIPOTUBIICHHE UCTOYHHMKA TOKa. 3akoH Oma Jiist
TOJTHOU (3aMKHYTOM) 3eKTpruiecKkoi renu. KopoTkoe 3amMbikaHueE.

DIIEKTPOHHAs MPOBOIUMOCTD TBEP/IBIX METAJUIOB. 3aBUCUMOCTb CONTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[MonynpoBonuuku. CoOCTBEHHass W NpPHUMECHas MPOBOJUMOCTb IOIYIPOBOJAHHUKOB.
CsoiicTBa p—N-nepexoaa. [lomynpoBoIHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax »dJEKTPOJIUTOB. DJIEKTPOJIUTHUYECKAS
Jqucconuanus. IeKTPOIIn3.

DJIEKTpUYECKUH TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITENIbHBIN pa3psia. MosHus.
[Ina3ma.

TexHu4eckue YCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJBTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHArpEBaTEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBI JTUOJM, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIyIIPOBOTHUKOBBII MO/, TaJlbBaHUKA.

Jlemoncmpayuu

N3mepenue cumibl TOKa U HATIPSIKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuana.

CwMmenianHOe COeTMHEHUE MTPOBOTHUKOB.



[Ipsimoe m3MepeHue 37eKTpoaBHKYIEH cuiabl. KopoTkoe 3aMblkaHMe TajlbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHBIICHHUS.

3aBHCHMOCTb COIIPOTHBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE AJIEKTPOIUTOB.

HckpoBoii pa3psia 1 IpOBOAUMOCTH BO31yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuu sxcnepumenm, 1a60pamopmvie pabomul

W3ydenue cMEIaHHOTO COSAMHEHUS PE3UCTOPOB.

W3mepeHne aIIEKTPOABIKYLIEH CHIBI HCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COTIPOTUBIICHUS.

HaGmonenue sanexrpomnusa.

Me:knpeaMeTHbIe CBSI3U

Nzydenue kypca ¢usuku 6azoBoro ypoBHS B 10 kiacce ocymiecTBiseTcs ¢ y4&€ToM
collep>KaTeIbHBIX MEXIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTUKH, OHOJIOTHUH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAyUHOTO IO3HAHUS:
SBJICHWE, HAy4yHBIM (pakT, rumore3a, (Qu3MUecKkas BEIUYMHA, 3aKOH, TEOpUs, HAOJIOJICHUE,
HKCHEPUMEHT, MOJICTTUPOBaHHE, MOJICTb, U3MEPECHHE.

Mamemamuxa: pelnieHHe CUCTeMbl YpaBHEHHH, JuHeWHas ¢yHKOus, mnapadoina,
runep6oia, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (QYHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMHA Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

bBuonoeus: Mexanudeckoe JBIKEHHE B JKUBOW mpupoje, 1udgysus, 0cMOC, TeII000MeH
KMBBIX OPIaHU3MOB (BHU[bI TEIIONEPEIauH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHUE SBJICHUS B
JKWBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsE Macca, TEIJIOBbIe CBOMCTBA TBEPABIX TeJ, JKUAKOCTEH W Ta3oB, JJIEKTPUYECKUE
CBOICTBA METAJNIOB, JEKTPOJIUTHUYECKAS JUCCOIIUAIINS, TATbBAHHKA.

l'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: nmpeodpa3oBaHKe IBHKEHUI C UCIIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITYyJIbca B TEXHHKE (pakeTa,
BOJOMET U JIpyrWe), IBUTATEeNIb BHYTPEHHETO CropaHMs, NapoBas TypOWHa, OBITOBOM
XOJIOIWIBHHUK, KOHTUITMOHEP, TEXHOJIOTHH MOJy4YeHUs COBPEMEHHBIX MAaTepPHAIIOB, B TOM YHCIIe
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEpP, AJIEKTpPOHArpeBaTeNbHbIE MNPUOOPHL,
3JIEKTPOOCBETUTENILHBIC TIPUOOPHI, TaTbBAHHKA.

11 KUIACC

Pasnen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA
[TocTostHHBIE MarHuThl. B3anMoAeicTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHoe IMoOJje€.
Bekrop marauTHOM MHAYKIUH. [IpUHIMI Cynepno3uuy MarHUTHBIX 1osiei. JIMNHMM MarHUTHOU
nHaykuud. KapTuHa nTuHUN MarHUTHOM MHIYKIMH TOJISl TOCTOSIHHBIX MarHUTOB.



MarnuTHOe 1oJIe IPOBOAHUKA C TOKOM. KapTuHa JNMHUNA WHAYKIMM MarHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO TPOBOJHUKA M 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKHA C TOKOM.
OmnsiT Opcrena. BzaumozeiicTBre NPOBOAHUKOB C TOKOM.

Cuna AMniepa, €€ MOyJIb U HalPaBIICHHE.

Cuna JlopeHma, €€ MoIyiab W HampapiieHHE. JI[BUXKEHHE 3apsHyKeHHOM YacTUIlbl B
OJIHOPOJTHOM MarHuTHOM moJje. PaGora cumsr JlopeHnia.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKIUM. [IOTOK BEKTOpa MarHUTHOW WHIYKLHUH.
DIEKTPOABMKYILAs CUJIa MHAYKIMU. 3aKOH 3JIEKTpoMarHuTHo unaykuuu dapajes.

BuxpeBoe snexrtpuueckoe mojie. DIEKTPOABHXKYIIAs CHUJIAa HMHAYKUMA B TMPOBOJHHKE,
JBHKYIIIEMCS TOCTYIIATEIbHO B OJTHOPOJTHOM MarHUTHOM II0JI€.

[TpaBuno Jlenma.

NHnykTUBHOCTD. SIBIICHHE CAMOMHAYKIIMH. DJICKTPOIBIDKYIIAs CHUJIa CAMOUH TYKIIHH.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKUA C TOKOM.

DIIEKTPOMAarHuTHOE TMOJIE.

TexHuueckue yCTpoWcTBA M NPAKTUYECKOE NPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
3JICKTPOMATHUTHI, DJIEKTPOBUTATENb, YCKOPUTEIIN 3JI€MEHTAPHBIX YaCTHI], MHAYKIIHOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIEKTPOHHOTO MTy4YKa MAarHUTHBIM ITOJIEM.

JIuHUY MHAYKUUY MAarHUTHOTO MOJIS.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmiepa.

[evictBue cuiibl JIopeH11a Ha MOHBI JIEKTPOJIUTA.

SIBneHue 3NeKTPOMarHuTHOM MHIYKIHUU.

[IpaBuino Jlenma.

3aBUCHMOCTD JJICKTPOABMKYIIECH CHJIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
IIOTOKa.

SIBneHue caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yueHrne MarHuTHOTO MOJI KaTYIIKH C TOKOM.

HccnenoBanue neicTBUsl IOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBNEHUS SJIEKTPOMArHUTHON MHAYKITUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHuUmMHble KoOJ1eOanUs

KonebarenpHast cucrema. CBOOOIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHMUYECKHe
koneOanuda. Ilepuon, wacrora, ammiutyga u (aza koneOaHui. I[IpyXUHHBI MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TrapMOHHUYECKHX KojeOaHmil. IIpeBpaiieHue sHepruu
IIPU TAPMOHUYECKUX KOJIeOaHUSX.

KonebarenbHblil koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATIBHOM
KojeOaTeIbHOM KOHType. AHJIOTHA MEXIy MEXaHMYEeCKHUMU M 3JIEKTPOMATrHUTHBIMU
kosneOanuamu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UACAIBHOM KOjeOaTeIbHOM
KOHTYpE.



[IpencraBinenue o 3aTyxarolux KojeOaHusX. BbIHyX/IeHHbIe MEXaHUYECKHUEe KoJeOaHMUs.
Pe3onanc. BeiHyXI€eHHBIE 371€KTPOMarHuTHbIE KOJIeOaHusl.

Ilepemennbiii Tok. CuHYCOUAAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIUTYAHOE ¥ IEUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA Y HATIPSKCHMUS.

Tpancpopmarop. IlpousBoactBo, nepegaya U NOTPEOJICHUE 3NIEKTPUUECKOM HSHEPruu.
OKOJIOTUYECKUE PHUCKM TIpU IPOU3BOACTBE AJIEKTpOdHepruu. KynbTypa HCIONB30BaHUSA
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHudeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHE: DIIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUHU JJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB Kosie0aTeNbHOM CUCTEMBI (IIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

Hab6nronenue 3atyxatonmx KoiaeOaHui.

HccnenoBanue cBOWCTB BBIHYXKICHHBIX KOJIeOaHUH.

HabmoneHnue pezoHaHca.

CBoOOAHBIC PJIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwinorpaMmsl - (3aBUCMMOCTH  CWJIBI TOKa U HANpsDKEHUsT OT BpPEMEHH) s
ANEKTPOMATrHUTHBIX KOJICOaAHUH.

Pe3oHaHc npu mocienoBaTeIbHOM COEIMHEHUHM PE3UCTOPA, KATYIIKHM MHIYKTUBHOCTH U
KOHJICHCATOPA.

Mopenb TUHUN AIEKTPOIIepEIadH.

Yuenuueckuu sxcnepumenm, 1a60pamopHvie pabomul

HccnenoBanue 3aBUCUMOCTH TIepHOa MaJIbIX KOJIeOaHHid rpy3a Ha HUTH OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanne mepeMEHHOrO TOKa B ILENM U3  IOCIEJOBATEIBHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoMazZHuUmMHbsle 60JIHbL

MexaHuueckue BOJIHBI, yCI0BHs pacnpoctpadenus. [lepuon. CkopocTs pacnpocTpaHeHus
u nanuHa BosHbL [lomepeuHble W mpojoibHbIE BONHBL MHTepdepeHums u nudpaxius
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DONEeKTpOMarHUTHHIE BOJHBI. Y CJIOBMSI M3Iy4YEHUS 3JEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHranust BekTopoB E, B, V B snekrpomaruutHoi BojHe. CBOMCTBa 3JIeKTpOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IpelloMJIeHHe, nossipusanusd, audpaxuus, uHTeppepeHuus. CKopocTb
JJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMArHUTHBIX BOJIH. IIprMeHEHHE 3IEKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHUIMIIBI paguoCcBs3u U TeneBuAcHUs. Paguonokamnus.

DJIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKArOIIEH Cpeibl.

TexHuyeckue ycTpoiicTBa M NMPaKTUUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIMHE, pajiap, paguONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclIpOCTPaHEHHE MONEPEYHBIX U MPOJOIbHBIX BOJIH.



Konebmromieecs Teino kak MICTOYHUK 3BYyKa.

Habmonenne otpakxeHus U IpeIoOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6mronenne uatepdepeHnn U AUPpaKIMi MEXaHHIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGmionenue cBsi3u TPOMKOCTH 3ByKa U BBICOTHI TOHAa C aMIUIMTYJIOH W YacTOTOU
KoJIeOaHU.

HccnenoBanue  CBOMCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEJIOMIICHHE,
noJsipusanus, Tudpakuus, HHTepdepeHus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsiMmonnHeliHOE pacipOCTpaHEHUE CBETA B OJTHOPOJIHOM Cpejie.
JIyu cBeta. ToueUyHBI UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbl OTpakeHUs cBeTa. [locTpoeHue H300pa’keHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npenomiieHus. [lonmHoe BHyTpeHHee oTpaxkenue. [IpenenpbHBI Yronl MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus ceeta. CioxHbII cocTaB O6enoro csera. L{ser.

CoOupatoniue M pacceuBarouie JHMH3bl. ToHKass muH3a. POKYyCHOE pacCTOsHUE U
ONTHYECKas CUJIa TOHKOW JHUH3BL. [locTpoeHne n300pakeHuil B COOUPAIOIINX U PACCEHBAIOIINX
nuH3axX. @opMyia TOHKOW JIUH3bI. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. Wutepdepeniuss cBera. KorepeHTHbIe HCTOYHHKH. Y CIIOBHS
HaOJI0/ICHUsI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpakuus  cera. Judpakmuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCUMYMOB TIPH 1aJICHUH MOHOXPOMAaTHYECKOTO CBETA Ha JU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue ycTpolicTBa W MpPaKTUYECKOE MPHUMEHEHHEe: OYKH, Jyma, (oTroammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJECKOIN, BOJOKOHHAs ONTHKA, JU(PPAKIMOHHAS
peméTka, MoJISpOUI.

Jlemoncmpayuu

[IpsimonuHEiHOE pacHpOCTpaHEHUE, OTpPaKEHHWE M MpesoMiieHue cBera. OnTuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEE oTpaxeHue. Moienasr CBeToBO1a.

HccnenoBanue CBONCTB N300pakKeHUH B JIMH3AX.

Monenn MUKpOCKONa, TEJIECKONA.

Habmronenue untepdepeHum cBera.

Habmonenue nudpakuuu ceera.

HabGmonenue qucnepcuu cBeTa.

[TonydyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TonydyeHnue cnekTpa ¢ MOMOUIbIO AUPPAKIIMOHHON PEIETKH.

HabmroneHue nonsipu3aum cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue nokazaTens MpeIoMIICHUS CTEKIIA.



HccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX.
HaGmonenue nucniepcuu crera.

Pasznen 6. OcHOBBI crenuaJabLHO’ TEOPHUHA OTHOCUTECJIBHOCTH

rpaHHI.[bI MNPUMCHUMOCTU KJIACCUUECKOM MEXaHHKHU. HOCTy.]'IaTLI crnernuagbHOM TeOpHUn
OTHOCUTCJIIbHOCTHU: HWHBAPHUAHTHOCTb MOAYJIA

CKOPOCTH CBeTa B BaKyyMme, MPHHIIUII
OTHOCHUTEILHOCTH DHUHINTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe]IJIEHHE BPEMEHHU U COKpAILEHUE JITTUHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs3b MacCHI € 3HepFI/ICI>'I 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ YaCTHIIBI. SHepFI/I}I IIOKO4.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemernmol K6AHMOBOU ONMUKU

®otonsl. Dopmyna [Tnanka cBsi3u 3HEprun GOTOHA C €r0 YACTOTONH. DHEPTUsl U UMITYJIBC
¢dorona.
OtkpeiTue u wuccinegoanue ¢orodpgpexra. Ombitel A. I'. CronetoBa. 3aKOHbBI

dhororddekra. YpaBuenne DitnmTeitHa 1 hotodddexra. «Kpacnas rpanuna» gororddexra.
JaBnenune cBeta. OmerTe! [1. H. JIeGenena.

XHUMUYECKOE ICMCTBHE CBETA.

TexHuyeckue YCTpOHCTBA M MPAKTHUECKOE MpPUMEHEHHE: (HOTOIIEMEHT, (OTOAATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3(deKT Ha yCTAaHOBKE ¢ IIMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTodddekra.
Cseroauon.

Conneunas 6artapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuto o -dactuil. [lnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyuenue u norsiomienne GOTOHOB IpU MEPEXOe aToma ¢
OJIHOTO YpOBHS 3HEPrUM Ha JApyroil. Buasl cnekTpoB. CHEKTp YpPOBHEW 3HEpPrMM aToMa
BOZOPOZA.

BousiHoBbIe cBolicTBa yacTull. Bonuel ae bpoinsa. KoprnycKyisipHO-BOJIHOBOM Tyaliu3M.
CHoHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC.

TexHudeckue yCTpPOMCTBA U IIPAKTUYECKOE
(cmiekTpockor), 1azep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

[IPUMEHEHHE: CIEKTPAJIBHBIA aHAJINU3

OHpCI[@J'IeHI/Ie JAJIMHBI BOJIHBI JIa3epa.

Habumonenne nuHeHyaThIX CIIEKTPOB U3JIyUEHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, iabopamophvie pabomoi
HaGmronenne muHeRYaToOro CrexTpa.
Tema 3. Amomnoe sa0po



OKCIIEpUMEHThI,  JOKa3blBAIOUIME  CIIOXKHOCTb  CTPOEHUs  sAJpa. OTtkpbITHE
paanoakTuBHOCTH. OnbITEl Pedepdopaa no onpeneneHuo coctaBa paJuoaKTUBHOIO U3ITyUEHHUS.
CaoiictBa anb(a-, 6eTa-, raMmMa-u3aydeHus. BiusHue paqnoakTUBHOCTH HA KHUBBIE OPTraHU3MBI.

OtkpeiTHe mpoToHa W HeWTpoHa. HykionHas monens siapa ['eitsenOepra—lIBaneHKoO.
3apsn sapa. MaccoBoe uuncio sapa. M3oronsl.

Anbda-pacniag. DIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacnajn. ['amma-uznydeHue. 3aKoH
PaAroOaKTUBHOIO pacnaja.

DHeprus cBA3M HyKJIOHOB B sizipe. SnepHbie cuibl. Jledekt Macch spa.

Snepusle peakuuu. JlegeHue U CUHTES SIED.

SAnepusiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TMEPCIIEKTHUBBI  SACPHOU
SHEPreTUKU. JKOJIOrMUECKHUEe aCIIeKThI IAEPHON SJHEPTETUKH.

OnemeHTapHble yacTUllbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOMIOICHHS U PETHCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.

®dyHnnaMeHTanbHbIe B3auMoeicTBus. EquHcTBO prsnueckoil KapTHHBI MUpA.

TexHuuecknue yCTpONCTBa M NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIIEPHBINA PeaKTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

HccnenoBanue TpeKoB 4acTHIl (ITO TOTOBBIM (poTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOQU3UKHU

Oranbel pa3Butus acTpoHoMuu. llpukimagHoe W MHpPOBO33pEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 38é3nH0ro HebGa. Co3Be3nus, spKue 3BE3/bl, IJIAHETHI, UX BUAUMOE JIBHKEHHE.

Conneunas cuctema.

Connne. ConnHeunass akTUBHOCTh. Mctounuk sneprum ComHia u 3BE3A. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpPaJbHBIA KJIaCC — CBETUMOCTbY. 3BE3MbBI
[JIaBHOM TII0CJIEIOBATEILHOCTH. 3aBHCHUMOCTb «Macca — CBETUMOCTb» Ul 3BE3[ TJIaBHOU
IIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3A. (COBpEeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHHUH U 3Boronny CoslHLA U 3BE31. DTallbl )KU3HU 3BE3 .

Mneunsiii [TyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ['amaktuke. Turb
rajgakTuk. Paguoranaktuku U kBazapbl. YEpHBIE ABIPHI B SIAPAX TATAKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopus
Bbonsioro B3peiBa. PenukToBOE n3mydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iemMbl aCTpPOHOMUMU.

Yuenuueckue nabaooenus

Habmionenuss HeBOOpYKEHHBIM TJI1a30M C HCIIOJIb30BAaHHEM KOMIBIOTEPHBIX MPUIOKEHUN
JUIsL OIIPEJICIIEHUS MOJIOKEHHsI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/HsA
CeBepHoOro noxymapus u sipkue 3BE3/1bl.

Hab6monenus B Teneckon JlyHsl, mianet, Maeunoro Ilytu.

Oo6o0marniee NoBTOpeHHe



Ponp u3MKM M acTpOHOMHUM B SKOHOMUYECKOH, TEXHOJOIMUECKOM, COLMAIbHOM U
THYECKOW cdepax AeATEIBHOCTH 4YeJOBEKa, POJIb M MECTO (HM3MKH W acCTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTHHE MHpPA, pOJb (PUIUUECKOM Teopud B (HOPMHPOBAHUU
MIPEICTaBICHUN 0 PU3HUECKON KapTHHE MHUpa, MEeCTO (PU3NYEeCKON KapTHHBI MUpa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:knpeaMeTHbIe CBSI3H

Nzyuenue kxypca ¢usuku 6a3zoBoro ypoBHS B 11 Kilacce oCymIeCTBISIETCS C YYETOM
COJIep)KaTeIbHBIX MEKIIPEIMETHBIX CBS3€M € KypcaMHM MaTeMaTUKH, OWOJIOTMH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJIEHUE, Hay4yHbIH (akT, rumnoresa, (usmyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUUYECKUE (YHKIHHU: CHHYC,
KOCHUHYC, TaHTE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbBI M HX
IIPOEKIMK Ha OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHbIX (DYyHKIMH,
MIPU3HAKU 110/100MsI TPEYTOJIbHUKOB, ONIPEIEICHHE IIOMAAN MIOCKUX GUTryp U 00bEMa Tell.

buonocusa: snekTpuyeckue SBIEHUS B XUBOW NpUpOJE, KOJeOAaTEeNbHbIE ABMKEHUS B
JKUBOM IIpUPOJIE, ONTUYECKHUE SIBICHUSA B XUBOM IPUPOJE, NEHUCTBHE DPANMALMM HA >KUBbBIC
OpraHU3MBI.

Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAIUIMUECKOM peIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghus: marHuTHBIE TIOTIOCA 3€MJIH, 3AJIEKH MArHUTHBIX Py, POTOCHEMKA 3€MHOM
MIOBEPXHOCTH, MPEJCKAa3aHUE 3EMIIETPACEHUH.

Texnonozus: TMHUM 3JEKTPOIIEpenay, TEHEpaTop NEPEMEHHOI0 TOKA, IEKTPOJBUraTElb,
WHIYKIUOHHAS TIeYb, pajap, paavoNpuEéMHUK, TeIeBU30p, aHTeHHa, TeiedoH, CBU-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJTHEUHas 6arapest.



INJTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoecHue yqe6H0r0 npeamMeTa «®Du3zuka» Ha YPOBHE CpPCAHCTO 06]1161"0 O6p3.30BaHI/I}I
(63.30BBII>1 ypOBeHB) JOJIXKHO o0ecreynTh JOCTHIXKCHHC CJICAYIOIHNX JINYHOCTHBIX,
MCTAIIPCAMCTHBIX U ITPCAMETHBIX O6pa30BaTeJ'IBHBIX PE3yJIbTATOB.

JJUYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpenmera «Du3nKa» TOHKHBI OTpaXkaTh
TOTOBHOCTh U CTIIOCOOHOCTH O0YYaIOIINXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMEeH JUYHOCTH, CHUCTEeMON IIEHHOCTHBIX OpPHUEHTAIil, TO3UTHUBHBIX BHYTPEHHHUX
yOSXKIICHH, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHHCKOro  0OIIecTBa,
pacummpeHue KH3HECHHOTO OIBITa M OIbITa JCATSIIEHOCTH B MPOIECCE Peal3alliid OCHOBHBIX
HaTPaBJICHUN BOCIIUTATEILHON IEITETLHOCTH, B TOM YHCJIC B YACTH:

1) rpaxIaHCKOT0 BOCIIUTAHMS

C(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIMK  OOYydYaromIerocss KaK aKTHBHOTO |
OTBETCTBEHHOT'O WICHA POCCUHCKOI0 00IIEeCTBA;

MIPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYSCKUX TYMAaHUCTHYCCKHX M JICMOKPATHICCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYTPABICHUH B 00pa30BaTeIbHON OpraHU3aIuiy;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C UX
(GYHKIUSAMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTaPHOUN M BOJOHTEPCKOU JESTEIBHOCTH,

2) NIaTPUOTHYECKOTO BOCIIMTAHUSI:

c(hOopMUPOBAHHOCTh POCCUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, IOCTHD)KCHHSIM POCCHHUCKUX
YYEHBIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CITOCOOHOCTH OIEHHWBATh CHUTYAIUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIC B JIEITEIIBHOCTH YUEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHA:

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOUasi SCTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
(buzmveckoit HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K pa3IuYHbIM cdepaM Tpo(ecCHOHATBLHOW IEATSIIBHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (U3MKOW U TEXHHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiein
npodeccuu u peaTn30BbIBaTh COOCTBEHHBIE )KM3HCHHBIC TUTAHbL;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHMIO B 00JacTH (pU3UKH Ha
MPOTS)KEHUH BCEH JKU3HU;

6) 3K0JIOrNYecKOro BOCIIUTAHUS:



c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, OCO3HAaHUE TJ00aJbHOrO Xapakrepa
9KOJIOTMYECKUX NPOOIIEM;

IUIAHUPOBAHUE U OCYIUECTBJIIEHUE ACHUCTBHI B OKPY)KAIOUIEW CpPEJE HAa OCHOBE 3HAHMS
1ee yCTOWYMBOTO Pa3BUTHUS YEIOBEUECTBA;

pacHIMpeHue OIbITa JEATeIbHOCTH HKOJIOTMYECKON HamnpaBlIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUM 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pasBuTus (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH JIeATeIbHOCTH, TOTOBHOCTh B MpoIecce U3yUYeHUs (PU3UKU
OCYHICCTBIIATE MPOCKTHYIO U UCCIICIOBATCIIBCKYIO ACATCIIBHOCTE MHANBUAYAJIBHO U B T'PYIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
ba3oBble Jornyeckue AeiiCTBUSA:

CaMOCTOSITEIBHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATH TSJIN ACATSILHOCTH, 33]1aBaTh MApaMETPhl U KPUTSPUU UX JOCTIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B pacCCMaTPUBAEMbIX (PU3HUECKUX SIBICHUSX;

paspabaTbIBaTh IUIAH peUICHHs TPOOIEMBI C YUETOM aHAIM3a UMEIONINXCA MaTepUaAIbHBIX
1 HEMaTepHUaJbHBIX PECYpPCOB;

BHOCUTH KOPPEKTUBBI B JESATEIBHOCTH, OICGHWBATH COOTBETCTBHUE PE3yJHTATOB IEJISIM,
OIICHUBATh PUCKU IOCIICICTBUN JACSITSILHOCTH;

KOOPJIUHUPOBATh M BBIMOIHATHE PAa0OTy B YCIOBUSX PEAIBHOTO, BHPTYalbHOTO H
KOMOMHHMPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble ncciieoBaTe/IbCKUe AeHCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHITHSIMH U METOJaMU (U3NIESCKOM
HayKHU;

BJIAJICTh HaBBIKAMH YYCOHO-HUCCIIEAOBATEIIbCKON M MPOEKTHON ACATEILHOCTH B 00JacCTH
(bU3uKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4
(DU3HYECKOTO COJICPIKAHUS, IPUMEHEHUIO Pa3INIHBIX METO/I0B TTO3HAHMUS;

BIAJICTh BHUJAAMH JIEATEIHHOCTH MO TMOJTYYCHHIO HOBOT'O 3HAHUS, €r0 WHTEPIIPETAILNH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IUYHbIX YYEOHBIX CHUTyalMsiX, B TOM 4YHCIE TMpHU
CO3IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKY;

BBISBJIATh TMPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJIM3UpOBaTh 3aj7ady, BBIIBUTATH
TUNOoTe3y €€ pemieHHs, HaXxOJUTh apTyMEHTHI JJIS JOKa3aTelIbCTBA CBOWX YTBEPXKICHHI,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHUS,

aHAM3UPOBATh TMOJYYCHHBbIE B XOAE peUIeHHs 3aJaud pe3yJbTaThl, KPUTUYECKU
OIICHUBATH UX JIOCTOBEPHOCTb, MPOTHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh M (HOPMYJIHUPOBAThH COOCTBEHHBIE 33a/Jaud B 0Opa30BaTEIHHOU NESITEIBHOCTH, B
TOM YUCJIC TIPH U3YUYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHTYAIUsM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;



YMETh [IEPEHOCUTH 3HAHUS 110 (PU3KKE B MPAKTUUECKYIO 00JIACTh )KU3HEIEATEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MMPEIMETHBIX 001aCTe;

BBIJIBUTaTh HOBBIE UCH, TIPEAJIaraTh OPUTHHAIIBHBIC TTOIX0/IbI U PEIICHUS;

CTaBUTH NPOOJIEMBI U 33]1a4H, TOITYCKAIOLINE aIbTEPHATHBHBIC PEIICHHS.

PabGora ¢ undopmaumeii:

BJIJIeTh HABBIKAMH TOJIyYeHHs WHPOpPMAIMU (HU3NIECKOTO COJEepKaHUs M3 MCTOYHHUKOB
pasHBIX THIIOB, CAaMOCTOSITEIbHO OCYIIECTBISATH TIIOMCK, AaHalli3, CHCTEMATH3alHI0 H
WMHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMALIHH;

UCTIONIB30BATh CPENCTBA WH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pelIeHNr KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPTraHMW3AlMOHHBIX 3ala4 C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MAaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX H
THUYECKUX HOPM, HOPM HH(OPMAIIHOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOIO COJAEp’KaHMS B PA3JIMYHBIX Qopmarax ¢ Yy4ETOM
Ha3HayeHWss WHPOpMAIMUM ¥ [ENeBOW ayJUTOPHM, BBIOMpas ONTUMAIBbHYIO (GOpMY
MIPECTABICHUS U BU3YyaTH3aI[HH.

KoMmyHukaTHBHbBIe yHUBepcaIbHbIe y4eOHbIe AeiiCTBHA:

OCYILECTBIISATH OOILIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU JeSTETLHOCTH;

pacro3HaBaTh MPEINOCHUIKA KOHOIMKTHBIX CUTYALMH U CMAT4aTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

MIOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAH/HOM U MHIUBUAYAIbHONW PaOOTHI;

BBIOMPATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBUH C Yy4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEW Ka)KJIOT0 YIEHA KOJUIEKTHBA;

IIPUHMMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHHU30BBIBATH M KOOPIWHUPOBATH
JNEUCTBHSL IO €€ JOCTMIKEHUIO: COCTABJIATH IUIAH JEHWCTBHW, pPACIpEleNsITh POJIM C y4ETOM
MHEHHI yYaCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaKIOI0 YYaCTHUKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpEeJIaraTb HOBBIE INPOEKTHI, OLEHUBATh HMJEU C IO3MLMHM HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILLIECTBIISATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B pA3JIMYHBIX CUTyalUsXx,
MIPOSIBJISITH TBOPUECTBO U BOOOPAKEHHE, ObITh MHUIIMATUBHBIM.

Pery/isiTUBHbIE YHUBEpPCAJbHbIE y4eOHbIe /IeiicTBUSA
Camoopranu3amusi:
CaMOCTOSITEIIEHO OCYIICCTBIISITh TMO3HABATCIIBHYIO JESATCIBHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHS PAcUETHBIX M KAaYeCTBEHHBIX 3aJad, TIaH
BBITIOJIHGHUS TMPAKTHYECKOH pabOoThl ¢ Y4YETOM MMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHIA;
1aBaTh OIICHKy HOBBIM CI/ITyaIII/ISIM;
pacimupATh paMKi y4eOHOTo MpeJMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHN;



JieNaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceds OTBETCTBEHHOCTH 3a
pelnieHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYAMIUA B 0ONACTH (U3UKH,
MIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEILHOCTH, OLICHUBATh
COOTBETCTBHUE PE3YJIHTATOB LIETISIM;

BIIAJICTh HABBIKAMU MMO3HABATEIHHON pedIeKCUN KaK OCO3HAHUS COBEPIIAEMbIX ACWCTBUN
Y MBICJIUTEJIBHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUI;

WCIIOB30BaTh MPUEMBI pe(PIICKCUU JJISI OLIEHKH CUTYaIlluH, BEIOOpA BEPHOTO PEIIICHHUS,

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 110 UX CHIDKCHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3E PE3YIbTaTOB JI€SITEIbHOCTH;

MIPUHUMATH Ce0sl, MTOHUMAasi CBOU HEJOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTBI IPYTUX MPU aHAJU3€ PE3YIbTAaTOB JI€SITEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JAPYTHX HA OMIUOKH.

B mporiecce qocTrkeHNS TMIHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI TI0 (PH3HKE IS
YPOBHSI CpeHEro O0IIero o0pa3oBaHUs Y OO0YydYaIONIUXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
WHTEJJIEKT, Mpenoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PAa3BUTHUSI COOCTBEHHON AYMOIMOHAIBHON Cc(ephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJIMpoBaHus, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHUE MIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJIEHUE, CIOCOOHOCTh aJanTHPOBAThCS K IMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAKOUIEH CTPEMJICHHME K JOCTHXKCHHUIO LIEJIM U yCHEXy,
ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/ISI 3 CBOMX BO3MOYKHOCTEH;

OMMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATH IMOIMOHAIBLHOE COCTOSHUE NPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUN OOLICHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BHICTPAWBATH OTHOILEHUS C APYTUMU
JIOABMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTb KOHQIUKTHL

HNPEIMETHBIE PE3YJIbTATHI

K konmy oOydenus B 10 kjacce mpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y OOYUAIOLIUXCS YMEHHIA:

JIEMOHCTPUPOBATh HA MpUMEpax posib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOM TEXHHKH M TEXHOJIOTMH, B NPAKTHYECKOU
JIeSITCeTEHOCTH JIFOJICH

YUUTBIBATh TPAHMULBI NPUMEHEHUS H3YyYCHHBIX (DU3MUYECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpIHalbHas cucTeMa OTC4€Ta, abCOMIOTHO TBEPIOE TEJO, WAEaJbHBIM ras, MoJenu
CTPOCHMS T'a30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUEYHBINA DJIEKTPUUECKUN 3aps] IPU PEIICHUU
(dbu3mvecKux 3a1ad;

pacro3HaBaTh (GU3MUECKUE SBIEHUs (MPOLECChl) U OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJMHAMHKU!



paBHOMEPHOE U PABHOYCKOPEHHOE NPSMOJMHEHHOE [BM)KEHUE, CBOOOJHOE MaJeHHUE Tell,
JBIDKEHUE 110 OKPYXXHOCTH, WHEpIHs, B3amMojaeucTBue ten, auddysus, OpoyHOBCKoOE
JIBIDKEHUE, CTPOCHHUE KUJIKOCTeH M TBEPIABIX TeJl, U3MEHEHHE 00BbEMa Tell NpU HarpeBaHUH
(oxJaxIeHUM), TEIUIOBOE paBHOBECHE, UCHIApeHHUe, KOHIEHCAlus, MIaBJIeHHe, KpUCTaIlIM3alys,
KHMIICHHE, BJIAKHOCTHb BO3]lyXa, IOBBIIICHWE JABJICHMS ra3a IIPU €ro HarpeBaHHWU B 3aKPHITOM
CoCyZie, CBA3b MEXKIY IapamMeTpaMH COCTOSHMsA Ta3a B H30IpoLeccax, JJIEKTPU3alus Tell,
B3aUMOJICUCTBUE 3aps0B;

OIMCHIBATh MEXAaHUYECKOE JIBUKECHUE, HCIIONB3Ys (PM3NYECKHE BEIMYHHBI: KOOPJIWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUIIA, UMITYJIbC Tela, KMHETHYeCcKas
SHEprus, MOTEHUUAIbHas SHEprus, MeXaHuuyeckas paboTa, MeXaHMUYecKass MOIIHOCTb; IpH
ONMCAaHUU TPABWIBHO TPAaKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003HaYEeHUsI U €ITMHULbI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOLINE TAHHYIO (PU3UYECKYIO BEIUUUHY
C ApyTHUMH BEINYNHAMU,;

ONHCHIBATh M3YyYEHHBbIE TEIUIOBBIE CBOICTBA TEJI W TEIUIOBBIE SBIICHUS, HCIOJB3Ys
¢u3nyeckue BEJIMYMHBL: JaBJICHME Ta3a, TeMIepaTrypa, CpeiHss KHHETHUYecKash SHEprus
Xa0THYECKOr0 JBWIKEHHUS MOJIEKYJ, CpPEIHEKBAAPAaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TETUIOTHI, BHYTPEHHsISI dHEprusi, padora ras3a, KO3(pQHUIMEHT MOJE3HOTO JIEHCTBHS TEIIIOBOTO
JIBUTATEJIS; IPU OTIMCAHUH MTPABHIBHO TPAKTOBATH (PU3UYECKHI CMBICI MCIIOIB3yEeMbIX BEIMYHH,
ux O00O3HAUeHWs W EIUHMIBI, HaXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JAHHYIO (DU3UYECKYIO
BEJIMYUHY C JPYTMMH BEJIUYHHAM;

OINHCHIBAaTh M3YYECHHBIE AJIEKTPUYECKHE CBOWCTBA BEIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHONB3Yd (U3NYECKHE BEIMYMHBL AJIEKTPHUCCKUI 3apsi, AJIEKTPUYECKOe TOJIe,
HaIpsDKEHHOCTh  IOJIS, IOTEHLMAJ, Pa3HOCTb IIOTEHLMAIOB; IPU OIUCAHUU IPaBUIBHO
TPAaKTOBaTh (PU3MYECKHH CMBICT HCIOJIb3yEMbIX BEJIWYMH, MX OOO3HAUCHHsS W €JUHMIIBI;
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMU BEJIMYNHAMY;

aHAIM3UPOBATh (PU3NYECKUE IMPOLIECCHl U SABJICHUS, MCHOJIb3Ys (U3NYECKUE 3aKOHBI U
MPUHLMIIBL: 3aKOH BceMupHoro tarotenud, |, |l u |1l 3axonsr HploTOHA, 3aKOH coxpaHeHHUs
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAHEHUS MMILYJIbCA, IPUHLIUI CYNIEPIO3ULMH CUJI, IPUHLIUIL
PaBHONpPABUS MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJSIPHO-KHHETHYECKYIO TEOPHIO CTPOCHHUS
BELIECCTBA, T'a30BbIE 3aKOHBI, CBSA3b CPEIHEN KUHETHUYECKOW JHEPIHMH TEIUIOBOIO JBUKCHMS
MOJIEKYJ ¢ aOCOJIFOTHOM TeMIlepaTypoi, NEepBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, Mpu 3TOM pas3indarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPa)KEHUE U YCIOBUS (TPaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHLUIIBI IEHCTBUS MalIMH, IPUOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3nuyaTh ycIoBHs UX O€30I1aCHOTO MCIIOIb30BAHUS B IIOBCEAHEBHOM KU3HM;

BBITIOJTHATh HKCHEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MUECKUX SBICHUH W TIPOLIECCOB C
UCTOJB30BAHUEM TPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH, TpuU 3TOM  (HOPMYIHPOBATH
npobnemy/3ajady M TUNOTE3y Y4eOHOro SKCIEpPUMEHTa, CcOOMpaTh YCTaHOBKY U3
MIPEI0KEHHOT0 000pYJOBaHUS, IPOBOIUTH ONBIT U (OPMYIHPOBATH BBIBOABI;

OCYUIECTBIIATh TMPSMbIE U KOCBEHHBbIE H3MEpEeHMs] (U3MUECKUX BEJIWYUH, IPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO WM3MEPEHHS W HCIIOJIb30BaTh W3BECTHBIE METOMBI OICHKH
MIOTPEIHOCTEN U3MEPEHU;

UCCIIEZIOBAaTh 3aBUCHUMOCTH MEXIy (PU3MYECKUMH BEIMYMHAMHM C HCIOJIb30BAHUEM
NpSIMBIX HW3MEPEHUH, MpH 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (HUKCHpPOBAaTh pPE3YJbTaThl



MOJIyY€HHOM 3aBUCHMOCTH (PU3NYECKUX BEJIMYMH B BUJE TAOJUIl U IpaduKoB, eJaTh BHIBOABI
10 pe3ysbTaTaM UCCIIEJOBaHMS;

coOmoaarh INpaBuwia 0€30IaCHOrO TpyAa IPU NPOBEACHUM HCCIEIOBAHUN B paMKax
y4eOHOr0 9JKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W  TPOEKTHOW  JEATENbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTENIbHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PY10BAHUS;

pemath pacu€THblEe 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJENblo, HCIOJIb3YS
(u3nvecKkne 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4d BHIOMPATh (PU3UIECKYIO
MOJIeNb, BBIICIATh (U3NYECKHUE BEIUYUHBI W (OPMYIbI, HEOOXOAHMMEBIE s €€ pEIICHUs,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH MOTYYSHHOTO 3HaUCHUS (PU3NUYECKON BEJTMUMHBI,

pemiath KayecTBEHHbIE 3aJadyM: BBICTPAWBATH JIOTMUECKH HEMPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHHI ¢ ONOpOi HAa M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

HCIIOJIb30BaTh IMPU PpELIEHUH YYEOHBIX 3aJlad COBpPEMEHHbIE HH(POpPMAIOHHBIE
TEXHOJOTHH JUIsl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIUU W MPEICTaBICHHS y4eOHOU U
HAy4YHO-TIONMYJSPHOH HWH(POpPMAIUHU, TOJIYYSHHONH W3 Pa3lIWYHBIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATh MOTy4aeMyto HHpOpMaIHIO;

MIPUBOJIUTEH MPUMEPHI BKJIaJa POCCUUCKHX M 3apyOCIKHBIX YUEHBIX-(DH3UKOB B pa3BUTHE
HayKH, O0OBSICHEHHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HU IS
obecreyeHns 0€30MacHOCTH MPU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXPAaHEHHUS 310POBbs U COOIIOACHHS HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY KaIOIIEH cpee;

paboTaTh B IpyMIIe C BHIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIIaHUPOBATh paboTy
Ipynbl, palUOHAIBHO pacHpelessTh OOsA3aHHOCTM U IJIAHUPOBATh JEATENbHOCTh B
HECTaHJApPTHBIX CHUTYyaIlMsIX, aJI€KBAaTHO OIICHMBATH BKJIAJ] Ka)XJOTO U3 yYAaCTHUKOB TPYIIHI B
peleHre paccMaTpuBaeMon poOIEeMBbI.

K xonmy oOydyenus B 11 kjacce mpeaMeTHbIE pe3yiIbTaThl HA 6a30BOM yYpOBHE JIOJDKHBI
oTpaxxaTb c(HOPMUPOBAHHOCTh Y OOYHYAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpaxX poyib U MecTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAy4YHOM KapTUHBI MHUpA, B PAa3BUTHU COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B MPAKTHUYECKON
NEeSTENBHOCTH JIFOJIEH, IeTIOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBl TMPUMEHEHUS U3YUYEHHBIX (U3MUECKHX MOJeNeld: TOYeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJEpHas MOJENIb aToMa,
HYKJIOHHAs1 MOJIEJIb aTOMHOTO si/Ipa MpH peleHnH GU3NIECKUX 3a/1a4;

pacmno3HaBaTh (hU3MYECKHE SBICHUS (MPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAVMHAMUKHN U KBAHTOBOM (DM3UKH: 3JEKTpUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MAarHUTHOE JEeHCTBHUS TOKa, B3aUMOJCIHCTBHE MAarHUTOB, JJIEKTPOMAarHUTHAs
WHAYKIWS, JCHCTBHE MAarHUTHOTO IIOJII HAa TMPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEIHOE PAaCIIPOCTPaHEHUE CBETA, OTPaKEHHE,
npenomiieHue, uHTepdepeHus, audpakuus € MONSIpU3ANMS  CBETa, JUCIEPCUS CBETa,
dhoTtoanexktpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpO/la, ECTECTBEHHAs U HICKYCCTBEHHAs PallOaKTUBHOCTD;

ONUCHIBATh WM3YUYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTD Pa3IMYHBIX CPENl) U DIIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCHONb3yd (U3NYECKHE BEJIWYMHBL: JJIEKTPUUYECKUIM 3apsja, cuila TOKa, 3JIEKTPUUECKOe
HaMpsHKeHUe, JIEKTPUIECKOe COMPOTUBIIEHUE, PA3HOCTh MOTEHIIUAIOB, JIEKTPOABIKYIIAs CUIIA,



paboTa TOKa, MHAYKIMS MarHUTHOTO IOJs, cuia Awmmepa, cuia JlopeHna, WHIyKTHBHOCTb
KaTyIIK{, SHEPTHs AJIEKTPHUECKOr0 M MAarHUTHOTO TOJIeH, MEepHoJ M YacToTa KoieOaHWi B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIEcCe TApMOHUYECKHUX AJIEKTPOMArHUTHBIX
KoneOaHmii, (HOKyCHOE pPacCTOSIHHE M ONTHYECKas CWJIa JIMH3bL, MPU ONUCAHUU TIPABHIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCIOIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS W CIUHHMIBI,
yKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HUYECKYIO BETMUUHY C APYTHMH BEIHIHHAMM;

ONMCHIBATh HW3YyYEHHBIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCIONB3YsA (PUIUUECKUE
BEJIMYUHBI: CKOPOCTHh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, DHEPrUsl H
uMIyibc (OTOHA, MEpUOJ TMOoJypacmana, JHEPrus CBA3M ATOMHBIX sJep, NPH ONHUCAHUH
NPaBWIBHO TPAKTOBaTh (PU3MYECKUH CMBICT HCIONB3YEMBIX BEIHYMH, X OOO3HA4YEHUS |
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3MYECKYIO BEIMYHHY C IPYTUMHU
BEJIMYMHAMH, BBIYHUCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaATU3UpPOBaTh (PU3MYECKUE MPOIECCHl U SIBICHUS, UCHONB3Yys (PU3MyYecKue 3aKOHBI U
OpUHIMNBL  3akoH OMa, 3aKOHBI IOCJIEJOBATEIILHOTO W MapajyIeIbHOTO  COEIUHEHUS
NPOBOAHUKOB, 3akoH Jlkoyms—JleHma, 3akoH 3JIEKTPOMArHUTHOH WHAYKIHH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHHS CBETA, 3aKOHBI OTPAXXCHUS CBETA, 3aKOHBI MPEIOMIICHHUS
CBETa, ypaBHeHHME OiHITeiHa 111 (poTodddekrra, 3aKOH COXPAHEHUs] SHEPTHH, 3aKOH
COXpaHEHHsS HWMIYJbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOTO 4YHCJa, IMOCTyJaaTbl bopa, 3aKOH paJinOaKTUBHOTO pacmana, Mpu 3TOM pa3indaTh
CIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHYECKOE BBIPAKCHHE W YCIOBUS (TPaHUIB,
00JyacTH) NPUMEHUMOCTH;

OTIpeNIeNIATh HaNpaBICHUE BEKTOpPAa MHAYKIWH MAarHUTHOTO TOJIA MPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTH U ONMUCHIBATH N300paKEHHE, CO3/1aBAEMOE TUNIOCKHM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATh SKCHEPHUMEHTHI MO HCCICAOBAHMIO (U3MYECKHUX SIBICHHH M TIPOLECCOB C
WCIOJB30BAHUEM TIPSIMBIX M  KOCBEHHBIX HW3MEPEHHH: TpH 3ITOM  (HOopMyITHpOBaTh
npobiemy/3ajady M = THUIOTE3y Y4eOHOrO OKCIepUMEHTa, COOUpaTh YCTAaHOBKY W3
MIPEI0KEHHOT0 000pY/JOBaHUS, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYIIECTBIIATh NPSAMBIE M KOCBEHHBbIE H3MEpPEeHHs (DU3NYECKUX BEIMYHMH, HPU ITOM
BBIOMPATh ONTHUMAJBHBIA CHOCOO0 H3MEpEeHHs M HCIOJIB30BATh HM3BECTHBIE METOJBI OLCHKH
MIOTPEITHOCTEN U3MEPEHUN;

HCCIIEZIOBATh 3aBUCUMOCTH (DU3MUYECKUX BEIIMYHMH C UCTIONB30BAHUEM IMPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTAThI MMOJYYEHHOW 3aBUCHUMOCTHU
¢U3MUECKNX BEIMYMH B BUAE TaOMUIl M TpaduKOB, AeNaTh BBIBOABI IO pe3yJbTaTaM
HCCIIe/IOBAHUS;

coOmoaaTh mMpaBuia O€30MacHOTO TpyAa NpPU TPOBEICHHHM HCCIEAOBAHHA B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM UM TMPOEKTHOW JEATENIbHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a0OPaTOPHOTo 000py10BaHUS;

pemiate pacu€THBIE 3a7a4d C SBHO 33JaHHON (U3MYECKOH MOAETBI0, HCIOIB3YS
(du3nvecKkne 3aKOHBI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBHUS 3aJla4ud BHIOMPATh (PU3UIECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYMHBI W (OPMYINBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEATbHOCTH MOJIyY€HHOT0 3HAaUeHUS! (PU3UUECKON BEIUYHHBI,

pelaTh KayeCTBEHHBIE 3aJ[aud: BBICTPAUBATH JIOTHYECKH HEMPOTUBOPEUMBYIO ILIETIOUKY
paccy’KIeHHi C OTIOpoii Ha N3yUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3NYECKHUE SBICHUS;



UCIOJBb30BaTh IPH pPEHICHMHM YYeOHBIX 3aJa4 COBPEMEHHBbIC HH()OpMAIMOHHBIE
TEXHOJOTMM ISl TOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALMU M TPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOH HWH(POpPMAIUH, TOJYYCHHONH W3 Pa3IWYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJTyYaeMyI0 HHPOPMAIIUIO;

OOBSICHATH TIPUHIIMITBI IEHCTBHS MAIIMH, IPUOOPOB M TEXHUICCKUX YCTPOMCTB, Pa3IyuaTh
YCIIOBHS UX 0€30MaCHOTO MCIIOJIE30BaHMSI B TTIOBCETHEBHOM KU3HM,

MPHUBOJIUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyO€KHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00OBSICHEHHE MTPOLIECCOB OKPYIKAIOMIETO MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTHIA,

WCIIONIb30BaTh TEOPETHUECKHE 3HAHUA 10 (U3UKE B TOBCEAHEBHOW KH3HU IS
obecnieueHnst 0€30MMaCHOCTH TP OOPAIIEHUH ¢ TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMM, IS
COXpaHEHHS 3/I0POBBS U COOITIOJICHHST HOPM HKOJIOTUIECKOTO TTOBEICHUS B OKPYKAOIIEH Cpe/ie;

paboTaTh B IpyMIIE C BHIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, MIIAHUPOBATh padboTy
TPYNIIbl, pPalMOHANBHO paclpeneiiarh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYyaIlHMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ] Ka)XJIOTO U3 yYAaCTHUKOB TPYMIBI B
pelIeHre paccMaTpUBaeMoOn TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHme pa3iesioB U TeM (undpossbie)
Ne n/m Koutpoabubie | IlpakTnyeckue
NPOrpamMMmbl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nen 1. DPUSUKA U METOJAbI HAYUYHOTI'O ITO3HAHUS
bu6mmoreka [JOK
1.1 ) 2
W3HWKa ¥ METOJIbI HAYYHOTO TTO3HAHUS https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 2
Pa3nen 2. MEXAHUKA
bubmuoreka [JOK
21 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Aumamuica ! https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2. 1 1
3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 https://m.eds0o.ru/7f41bf72
Hroro no pazueny 18
Paznen 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK
' TEOPHUH https://m.edsoo0.ru/7f41bf72
bubmuoreka [JOK
3.2 O 10 1
CHOBBL TEPMOAHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEILIECTBA. 5 bu6mmoreka [IOK
' ®a30BLIE MEPEXOIBI 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 no pazneny 24
Pazpnen 4. DJIEKTPOANHAMMUKA
but6nmmoreka [IOK
4.1 2 10
AICKIpOCTaTHia https://m.edsoo0.ru/7f41bf72
[TocTosHHBIN 2JIEKTpUYECKUI TOK. TOKH B bubmmoreka [JOK
4.2 12
Pa3ITUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KIIACC

KoimnuecTBo yacos DJIeKTPOHHbIE
HaunmenoBaHue pa3aesioB U TeM nudposbIe
Ne i/mt P Koutpoabubie | IIpakTnyeckue (mupp )
NPOrpamMMblI Bcero o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypcsl
Paznea 1. JIEKTPOAUNHAMUKA
11 MaruauTtHoe nose. DJeKTpOMarHUTHas 11 1 3 bub6muorexa [IOK
' UHIYKIHUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznea 2. KOJIEBAHUA U1 BOJIHBI
21 MexaHu4eckue U 3J1€KTPOMarHUTHbIE 9 1 bubnuorexa LIOK
' KostebaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4eckne U 3J1€KTPOMarHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUH 4 1 bu6mmoreka [IOK
OTHOCHTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOW ONTHKHU 6 bubamorexa LOK

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



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

bu6mmoreka [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 A 5
TOMHOC SIJIPO https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

5.1 DJeMEHTBI aCTPOHOMHUU M aCTPOPHU3UKH 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
Uroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoanuectBo yacos Nara DJIeKTPOHHBbIE HU(PPOBHIE
Tema YpPoKa KOHTpOJ][,H],]e HpaKanecxne 06pa3OBaTeJIbeIe
n/n Bcero H3YYeHM s
padoThbI padoTsbI pecypcbl
duszrka — HayKa O MPUPOJIE.
1 Hayunslie MeT(})’ILBI HOEHapHIiI 1 bubmorexa TIOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIoILIero MUpa
Poaw u mecTo pusuku B
(hopMUpPOBaHUHN COBPEMEHHOM bubnuotexa [JOK

2 . 1
HAYYHOW KapTHHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH JIF0AeH
MexaHn4ecKoe ABHKCHHUE.

3 OTHOCHUTEJIBHOCTh MEXaHHYECKOTO 1 bubnuorexa [JOK
nsmwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE

4 PaBHOMEpHOE npsAMONIMHENHOE 1 bu6mumoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MpSIMOJIMHEITHOE 1 bu6muoreka [JOK
JIBOKCHUC https://m.edsoo.ru/ff0c372e

6 CBoOogHOe majieHne. Y CKopeHue 1 but6mmoreka [IOK
CBOOOHOTO TMaICHHs https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe JBUKEHHE.

7 I[I]:I/I)KGHI/IG MaTepJII/IaJIBHOﬁ TOYKH 110 1 bubmmorexa LHOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [IpuHIIMTT OTHOCUTEIBLHOCTH 1 but6mmoreka [IOK

lNanunes. UnepimanbHble CUCTEMBI

https://m.edsoo.ru/ffOc3be8



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

otcyeTta. [lepBbiii 3akoH HeroTOHA

Macca tena. Cuina. [Tpunuun

9 CyHEepno3uLuu cuil. BTopoii 3akoH bubmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepuaabHON TOYKH
Tpetnii 3akoH HetoToHa mi1st but6mmorekxa [IOK

10
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOTO TsaroteHus. Cuia

11 TSDKECTH. HCII))BaH KOCMUYECKas Bubnmorexa LOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdunment

13 Tpenusi. Cuiia CONPOTUBIICHUS TTPU bubnuorexa [JOK
IBW)KEHUU TeJla B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynaTenbHOE U BpanaTeabHOE

14 JBIDKEHUE a0COFOTHO TBEPIOTO but6mmoreka [IOK
tesa. MomeHT cuitbl. [lnedo cuiibl. https://m.edsoo.ru/ff0c41a6
YcaoBus paBHOBECHS TBEPAOTO Tea
HNMnynsc MaTepuanbHOU TOUKH,

15 CUCTEMBI MaTepUaTbHBIX TOUCK. bubnmnoreka [JOK
Wmnysibe cuitbl. 3aKOH COXpaHCHHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE IBHKCHUE
PaGota 1 MOIITHOCTH CHITHIL.

16 Kunernueckas sHeprus bub6mmoreka LIOK
MaTepuanbHOi Touku. Teopema 06 https://m.edsoo.ru/ff0c4502
W3MEHEHUN KHHETHYECKOW SHEPTUuu

17 [loTenuumanpHas sHEPTHUSL. bubnunorexa [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[oreHnmanbHast SHEPTHSI YIPYTO
ne(OpMUPOBAHHOM MPY>KUHBI.
[lorennuanbHast SHEPrHs Tesa
BOJIN3U IOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

TloTenuanpHbIe U
HCIIOTCHIIUAJIBHBIC CUJIBI. CBSISL
paGOTBI HCIIOTCHIOUAJIBbHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKOU SHEPTruu
CHUCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHUYECKOUN YHEPT U

bubmnoreka IIOK
https://m.edsoo.ru/ff0c478c

19

20

JlaGopaTtopHas pabota
«MccnenoBanue cBs3M pabOTHI CUITBI
C U3MEHEHUEM MEXaHUYEeCKOU
SHEPIrHH Tella Ha IpUMepe
PaCTSHKCHHS PE3UHOBOTO KTyTa»

KonrponsHas pabota mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHEIE OJIOKEHUSI
MOJIEKYJISIPHO-KUHETHYECKOM
Teopur. BpoyHOBCKOE ABUKEHHE.

Huddysus

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaxkrtep IBHXKCHUS U
B3aMMOJICHCTBHUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHust ra3os,
KUJKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosHnas ABoraapo

24

TennoBoe PpaBHOBECHC.



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TemmepaTypa u e€ u3mepeHue.
[IIxana remneparyp Llenbcus

25

Uneanpuerii raz 8 MKT. OcHOBHOE

bu6nunorexa [IOK

ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemIepaTypa Kak Mepa

26 CpeHEe KHHETHYECKON YHEPTUU bubmuotexa [HOK
JIBIDKCHUST MOJICKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona

27 3akoH /lanbroHa. ["a30BbIC 3aKOHBI
JlaGopaTopHnasi pabota

28 «HccnenoBanue 3aBUCUMOCTHU
MEXKy MapaMeTpaMu COCTOSIHUS
Pa3peKEHHOr0 ra3a»

29 H3onpoiiecchl B nealbHOM rase u but6mmoreka [IOK
uXx rpaduyeckoe mpeacTaBICHNe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 croco0OnI €€ m3MmeHenus. Koamdaecto but6mmoreka [IOK
TEIUTOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UJI€aJTLHOTO
rasa

31 Bune! Tennonepenaun bubmmorexa IOK

https://m.edsoo.ru/ff0c5c36
VY nenpHast TEMIOEMKOCTh BEIIECTRA.

32 KonnuecTBO TEMNOTHI ITpH bubmuorexa [HOK
Teruionepenade. AnuabaTHbIN https://m.edsoo.ru/ff0c5c36
porecc

33 [IepBbIit 3aKOH TEPMOAMHAMUKH U bubnuorexa HOK



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

€T0 IMPUMCHCHUEC K U30IIponcccam

https://m.edsoo.ru/ff0c5efc

HeoOpaTumocts nponeccos B

34 npupone. Bropoii 3akox bubmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpunmun nevicrBus u KI1/] but6mmorekxa [IOK
TEIJIOBOM MAaIlIMHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKonoruyeckue mpoodaemMbl
TETJIOOHEPTETUKH
O6o0maromuii ypok
38 <<MOHI;IKYHI:IlpHaZI]I()1)I/I3HKa. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOTUHAMUKI
KonTponbHas paboTa mo teme
39 <<MoTJiKynﬂpH§ﬂ ¢uzuka. OCHOBBI bubamorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKI
40 [Tapoo6pa3oBanue U KOHCHCALUS. bubmmoreka LIOK
VcniapeHue u KUIeHHe https://m.edsoo.ru/ff0c63h6
AOGconoTHAs 1 OTHOCHUTEIIbHAS
41 BJIA)KHOCTh BO3/lyxa. HachlleHHBIN bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue u
aMmopdHbIe Tes1a. AHU30TPOIHUA
42 CBofII)((:i")rB KPHUCTALJIOB. }K;I;[Kne bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kkpuctanibsl. CoBpeMeHHbIE
MaTepHAaIbI
[InaBneHue u KpucTAIM3AIMS. BuGmiorexa LIOK
43 VY nenpHas TEIIOTA IJIaBIICHHMS.

CyO6nmumarus

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

but6moreka [IOK

44 §)
¥ PaBHEHHC TETLIOBOTO bananca https://m.edsoo.ru/ff0c6820
) .0 7|
o | e S
PALL. A P https://m.edsoo.ru/ffOc6bcc
3apsaa0B
. [IpoBoaHMKH, Iman;mpnm u Bumorexa LIOK
MOJIYIIPOBOAHUKN. 3aKOH
YIPOBOA https://m.edsoo.ru/ff0c6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsaa
o E3aIZMZL[§IZCTeBHe 3?[:11[603. 331;2H ) BuGmiorexa LIOK
Ha. ToueuHsIii KTPUYECKUI
ya JICKTP https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsxk€HHOCTB 27IEKTPUYECKOTO
48 nojst. [IpuHImMn cynepno3uiuu bubnuorexa [JOK
JJIEKTPHUCCKUX T0JICH. JIMHuN https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
P
I ——
' tal. https://m.edsoo.ru/ff0c6f00
HOTEHIINATIOB
- [TpoBOTHHKYN U AUDIICKTPUKHU B BuGmorexa LOK
K K .
ICKTPOCTATITICCKOM TToJIe https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTD
but6mmoreka [IOK
51 ) é . K
JICKTPOCMEOCTD. RORACHCATOP https://m.edsoo.ru/ff0c7126
A pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCaTopa
53 JlabopaTtopHas pabota "U3mepenue

3JIEKTPOEMKOCTH KOHIeHcaTopa"



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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https://m.edsoo.ru/ff0c72c0

54

[IpuHIMIT NENCTBYA U IPUMEHEHHE
KOHJIEHCATOPOB, KOMMMPOBAJIBLHOT O
arnmapara, CTpyHHOr0 IIpUHTEpa.
OnexTpocTaTUdecKasl 3aIiuTa.
3azemiIeHHE AJIEKTPOIpUOOpOB

55

DNEeKTPUYECKUN TOK, YCIOBHUS €ro
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Conporusnenue. 3akon OMma 11t
y4acTKa Lenu

56

57

[TocnenoBarenbHOE, MapalIeIbHOE,
CMeIllaHHOE COeAUHEHHUE
poBoAHKKOB. JlabopaTtopHast
pabora «M3yueHue cMemaHHOro
COEJIMHEHUS PESUCTOPOB)

PabGota 1 MOIIHOCTH
3JEKTPUUYECKOTO TOKA. 3aKOH
[xoyis-Jlenua

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1151 MOJTHOM (3aMKHYTOM )
anexTpudeckon nenu. Koporkoe
3aMbIkaHue. JlaboparopHas pabota
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

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

59

PezepBubiii ypok. KonTponbHas
pabora 1o Teme
"DnexTpoanHamuka" /
Bcepoccuiickas mpoBepoyHas
pabota

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok

bubnuorexa [IOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«DNEKTpOAMHAMUKAY /
Bcepoccniickas mpoBepoyHas
pabota

https://m.edsoo.ru/ff0c88be

61

DJIEKTpOHHAS MPOBOJUMOCTh
TBEPABIX METAJIOB. 3aBUCUMOCTD
COTIPOTHUBJICHUS METAJIJIOB OT
temriepatypbl. CBepXIIpOBOIUMOCTh

62

DIIEKTPUUYECKUI TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

63

[TonynpoBoiHUKH, X COOCTBEHHAS
Y TIpUMECHas MPOBOJAUMOCTb.
CaoiicTBa p—N-niepexoja.
[TonynpoBOoAHHKOBBIE PUOOPHI

bubmnoreka IIOK
https://m.edsoo.ru/ffOc84ae

64

DJIEKTPUYECKUIN TOK B paCTBOpaxX U
paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOUTHYECKAs JUCCOLHALIMS.
DnexTponaun3

bu6anoreka LIOK
https://m.edsoo.ru/ff0c82ba

65

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosATenbHbIN 1
HECAMOCTOSTENbHBINA pa3psl.
Monnus. [tazma

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae

66

DnexTpuueckue mprudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npumMenenue. [IpaBuia TeXHUKH
0€3011aCHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KonTponbhas pabota o Teme
«DnekTpocTtatuka. [locTostHHBIN
3NeKTprYeCcKuil ToK. Toku B
Pa3IMYHBIX Cpeaax»

but6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a



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

68 Peseprubiil ypok. O6o06maronuii
ypok o Temam 10 kimacca

but6moreka [IOK
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpPOHHbIe N (ppoBbIE

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnbie  IlpakTuueckue fl[:;:eﬂl/lﬂ 00pa3oBaTe/IbHbIE
padoTsbI padoThI pecypcbl
[TocTosiHHBIC MATHUTHI M KX

1 B3aUMOJICMCTBHE. MarHuTHoOE 1oe. 1 bubmmoreka [JOK
BekTop MarHUTHOW MHIYKIIUH. https://m.edso0.ru/ff0c9778
JIMHUM MarHUTHOW UHAYKUHH
MaruautHoe 1osie MpoBOAHHKA C

5 ToKOoM. OnbIT DpcTena. 1 bubnuoreka [JOK
B3aumoeiicTBre TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnast pabora «M3yuenue

3 MarHETHOEo HOJI')ISI KaTyHIKI/IyC 1 1 BuGmnorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MarHUTHOTO TOJIS Ha
IIPOBOAHMK ¢ TOKOM. Cuita Amnepa.

4 JlaGopaTtopHnast pabota 1 1 bubmuotexa [IOK
«HccnenoBanue nefcTBus https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy ¢
TOKOM
JlelicTBME MarHUTHOTO TIOJIS HA

5 JBIDKYILYIOCS 3apsSIKEHHY IO 1 bubmuotexa [{OK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JIopeHna
DneKTpoMarHiuTHAsE UHAYKIIHSL.

6 [ToTok BekTOpa MarHUTHOU 1
uaaykuud. DJ1C uHAyKIMU. 3aKoH



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

3J'IeKTpOMaFHI/ITHOI7I HHAYKIOUA
Qapanes

JlaGopaTopHas pabdora
«HccnenoBanue sBIEHUS
HIIEKTPOMArHUTHOW MHTYKIIUI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHunykTuBHOCTD. SIBIICHHE
camounaykiuu. 3/1C
CaMOUHAYKIUU. DHEPIust
MAarHUTHOTO TOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE TOJIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCTpoONUCTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,
ANEKTPOMArHUTHI,
ANEKTPOBUIaTENb, yCKOPUTEIIN
3JIEMEHTapPHBIX YACTHII,
MHIYyKIHAOHHAs I1eYb

10

O6o06maromuit ypok «MarautHoe
nosie. DIeKTpOMarHuTHas
UHIYKIHSD)

bubmuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas padbora no teme
«MarnutHoe noz’e.
DNeKTpOMarHuTHasi MHIYKLUS

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

12

CB0OOOIHBIE MEXAHUYECKIE
kosneOaHus. 'apmMoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[peBparuenue sHEPrun

bu6nmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccnenoBanne 3aBUCUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

nepuoja Majiblx KosiebaHuii rpysa
Ha HUTH OT JUTHHBI HUTH U MacCChI
rpy3a»

14

KonebarenbHblit KOHTYD.
CB0OOIHBIE JIEKTPOMArHUTHbIE
Koae0aHus B UI€aIbHOM
Kos1e0aTeIbHOM KOHTYpe. AHanorus
MEXy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyia Tomcona. 3aKoH
COXPAHCHHUS SHEPTUU B HJICATHHOM
Kose0aTeIbHOM KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBneHue o 3aTyXaromux
Kosie0aHusAX. BbIHyXK/1eHHbIE
MeXxaHH4YecKHue KojeOaHusl.
Pesonanc. BeinykneHHbIE
3JIEKTPOMArHUTHbBIE KOJeOaHHs

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepemeHHBIN TOK.

CunycounaanbHbIi IEPEMEHHBIN TOK.

MOIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYHOE U AEUCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANPSKEHUS

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

18

Tpancdhopmatop. [IponsBoactso,
nepeaava u nmoTpedaeHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE MIEKTPUIECKOTO
3BOHKQ, F€HEPATOpa IIEPEMEHHOTO
TOKa, JINHUM AJIEKTpornepeaay

bu6nmorexa [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTMYECKUE PUCKU TIPU
IIPOU3BOJICTBE IJIEKTPOIHEPTHH.

20 KynsTypa ncnonb3oBanus
ANEKTPOIHEPTHH B MOBCEIHEBHON
KU3IHU
MexaHW4YecKre BOJTHBI, YCIOBHS
acrpoctpaHeHus. [lepuon.
21 IéKOpIZ)CTBppaCHpOCTpaFI—)ICHiH u bubamorexa LIOK
https://m.edsoo.ru/ff0cca54
nnnHa BonHbL. [lonepeunslie u
IIPOJIOJIbHBIE BOJIHBI
29 3ByK. CKOpOCTH 3BYyKa. [ pOMKOCTh bubnuotexa [IOK
3ByKa. Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOfIC”lI“)Ba U CKOPOCTb. HlKaJ;a BuGmmorexa LIOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATHUTHBIX BOJTH
[TpuHIMIIBI paUOCBSI3U U
24 tTeneBusieHus. Pazpurue cpeacTs
cBs3u. Paguonoxanus
KonTponbhas pabora «Konebanus u bubnuoreka [IOK
25
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacpOCTpaHEHUE
26 CBETa B OJTHOPOJIHOM Cpejie. bu6nmmorexa [IOK
Toueunslii HcTOYHUK cBeTa. JIyd https://m.edso0.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH csera. [loctpoenue bubamoreia LIOK
_ https://m.edsoo.ru/ffOcd4e0
M300paKeHMIl B IMJIOCKOM 3epKalie
28 IIpenomiienne ceeta. [lonHoe bub6nuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

BHYTPEHHEE OTpPaKEHUE.
[IpenenbHbIl yroa NoIHOTO
BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/ff0cd7f6

29

JlabopartopHnast pabora «M3mepenue
MoKa3aTessl MPETIOMIICHHS CTEKIIa

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd67a

30

Jlunssl. [TocTpoenue n3o0paxeHuit
B 1uH3e. PopMysia TOHKOU JIMH3BL.
VY BenuueHue JIMH3bI

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

31

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paKeHUH B JIMH3AX

32

Jucnepcus cera. CoXHbINA COCTaB
oenoro cBera. LleT. JJabopaTtopras
pabota «Habnronenue nucnepcun
CBETa»

33

Wntepdepennus cera. dudpaxims
cBeta. {udpakiuonnas pemeéTka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

34

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceeta

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

35

Ontuyeckue NpuOOPHI U yCTPOUCTBA
U YCJIOBUS MX 0€30I1aCHOT0
NPUMEHEHHS

36

I'panniBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
IlocTynatel cienuanabHOU TEOPUU
OTHOCHUTEIILHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

BPEMCHHU U COKpaIICHUC IJIWHBL

OHeprus U UMIYJIbC
pENATUBUCTCKON YacTULbl. CBS3b

bubmuoreka [JOK

38
MAacChl C SHEPTUEH U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHEpPrus moKos
. I(;OHTpOJIBHaﬂ pa60Tav«OHTI/IKa. Bu6morexa LIOK
CHOBBI CIIEIIHAIIEHOM Teopuun
B P https://m.eds00.ru/ffOcf6f0
OTHOCHUTEIEHOCTH
40 ®otonbl. Popmyina [lnanka. bubmuorexa [IOK
DHeprus 1 UMITyJibe GpoToHa https://m.edsoo.ru/ffOcfel6
O
o | e
) o https://m.edsoo.ru/ffOcffc4
CroneroBa
3 LY
o | e St Somins
8 ] https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroappexra
o | e nm
Ba. XUMHUYECK HCTBH
A A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue yCcTpoucTBa u
MPAKTHYECKOe MPUMEHEHHE:!
44
dboToseMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3agau mo reme « 3J€MEHTBI bubmuoreka [JOK
KBAaHTOBOI ONTHUKI» https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbBITE Butmorexa LOK
46 Pesepdopna no paccesinuio a-

YacCTHII. HJ'IaHCTapHaﬂ MOACIb aToOMa

https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

47

[Toctynater bopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0afa

48

Wznyuenue u nornomieHue GoTOHOB
IIpH [Iepexo/ie aToMa C OJTHOTO
YPOBHS SHEPTUM Ha Apyroul. Bubl
CIIEKTPOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

49

BonnoBsle cBoiicTBa yacTull. BoTHEI
ne bpoins. KopnyckymnspHo-
BOJIHOBOM Jyanu3M. ClIOHTaHHOE U
BBIHYKJEHHOE U3 Ty4YCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaJUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OIIPECTICHUIO COCTaBa
PaIuOAKTHBHOTO U3ITy4CHHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anbda-, 6era-, raMma-
n3nydeHus. Biusnue
PaIMOaKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DONEKTPOHHBIA U IO3UTPOHHBIN
Oera-pacnan. ['amma-uzinydyeHue

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

53

DHeprusi CBA3M HYKJIOHOB B sIpe.
SnepHbie peakuuu. SaepHbii
peaktop. [Ipo6iiembl, IEPCIEKTUBHI,
9KOJIOTUYECKHE ACTIEKTHI S1€PHOI
SHEPIreTUKU

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DOnemeHTapHbIe YacTULbl. OTKpBITHE
MO3UTpOHA. MeTO Il HAOTIOICHUS U

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38



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

PErUCTPALIMM 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aUMOJEHCTBUA. ENUHCTBO
(bu3n4ecKoil KapTHHBI MUPA»

55

Dransl PpasBUTHA aCTPOHOMUHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4Y€HHE acTpOHOMHH. Bujg
3BE3qHOTO Heba. Co3Be3ausl, SpKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nBrokenne. CoHeyHas cucreMa

56

Connue. CosnHeyHasi akTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE31

57

3BE31bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIe1I0BaTeNIbHOCTU. BHyTpeHHee
ctpoenue 3B&311. COBpeMEHHbIE
MPEJICTABICHUS O IPOUCXOXKICHUU U
spostronnu CoJitHIa U 3BE3

58

Mneunstit [IyTe — Hama
lNanakruka. [Tonoxenue u
neukenue Connua B ["anaktuke.
lNanaktuku. Y€pHbIe ABIPHI B sAlIpax
raJaKkTUK

59

Bcenennas. Pa3Oeranue rajiakTuk.
Teopust bosbLioro B3psiBa.
PenukroBoe uznydenue.
MeraranakTuka

60

Hepermiennsie npo0iaembl




aCTPOHOMHHU

61

KonTponbhas pabora « DIeMeHThI
aACTPOHOMHUU U aCTPOPUIUKID)

62

O6o6maromuit ypok. Ponb pusuku
1 aCTPOHOMHH B SKOHOMUYECKOMH,
TEXHOJIOTHYCCKOM, COLIMAJIBHON B
ATUYECKOH cdepax NesTeTbHOCTH
YyeJIoBeKa

63

O6o06matromuii ypok. Poibs u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHON KapTUHE
MHpa

64

O6o0matromuii ypok. Posb
(bu3HYeCKOi TeOpHHU B
(hOpMHUPOBAHHUH TIPEICTABICHUI O
¢bu3nvecKoil KapTUHE MUpPA

65

O6o06maromuit ypok. Mecto
¢buznyeckoil KapTUHBI MUpa B
o01eM psiy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPECTABICHUN O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe nose.
DneKTpoMarHuTHast HHAYKIUS

67

Peseprubiit ypok. Ontrka. OCHOBBI
CIIELIUAJILHON TEOpUU
OTHOCHUTEJILHOCTH

68

Pesepnsrii ypok. KBantoBas (usuka.

DneMeHTbl aCTPOHOMUU U

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784
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acTpopU3UKH
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPSAEMOr0
pe3yJbTaTa

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeILHON MPOrpamMMBbl CpeiHero 001ero 00pazoBaHus

10.1

JleMOHCTpHpOBaTh Ha TpUMEpax poib W MecTo (u3uku B
(hOpMUPOBAaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B IMPAKTUYECKOMN NEATEIbHOCTH
JMoaeH

10.2

VY4uTBIBaTh TPaHULIbI IPUMEHEHUS U3YyUEHHBIX (PU3NYECKUX MOJEINeH:
MaTepualibHas TOYKA, MHEpLUAlIbHAas CHCTeMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJIO0, UACAIBHBIN I'a3; MOACIN CTPOCHUA I'a30B, KUAKOCTEH U
TBEPABIX TEJI, TOYEYHBIM DIEKTPUYECKUM 3aps — IpU PEILICHUU
¢bu3nveckux 3anaq

10.3

Pacno3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETUYECKON TEOpuu
CTPOCHHUSI BEHIECTBA M  DJICKTPOJAMHAMHUKHU: PpPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIIMHEWHOE NBIKCHHE, CBOOOJTHOE IajJleHHe
Ted, ABUXKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJACHCTBUE TeI;
nuddy3us, OpPOYHOBCKOE MABWIKEHHE, CTPOCHUE KHUIKOCTEH U
TBEPABIX  Tel, HU3MEHeHHe o00béMa Tel TMpuU  HarpeBaHUU
(oxnaxkaeHuu), TEIUIOBOE paBHOBECHE, MCIIApEHHE, KOHJEHcalus,
MJaBJICHUE, KpHUCTAIUIM3alUs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIIICHHUE IABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE,
CBA3b MEXAYy IapaMeTpaMH COCTOSIHMSI Tra3a B H30IpoLeccax;
3JIEKTpHU3alLus TeJl, B3aUMOJIEHCTBHE 3aps10B

10.4

10.5

OnuchiBaTh MEXaHWYECKOE JBIKCHHME, UCHONb3ysd (usnyeckue
BEJIMYUHBI: KOOPJAMHATA, IIYTh, IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWia, MMIYJIbC Tella, KUHETUYEeCKas JHeprus,
MOTEHLIMAJbHAsl JHEpPrusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIITHOCTh; TIPY OTIMCAHUH MPABHJIBHO TPAKTOBATH (PU3UYECKHIA CMBICTT
UCHOJb3YEMBIX BEJIMYMH, MX OOO3HAUEHHs] M EAMHUIbI, HaXOJIUTh
(GopMyJIbl, CBSI3bIBAOLINE JAaHHYIO (PU3UYECKYIO BEJIMUMHY C APYTUMH
BEJINYNHAMHU

OnuceiBaTh HW3YyYCHHBIC TEIJIOBBIC CBOWCTBA TEN W TEIUIOBBIC
SBJICHUS, WCIOJB3ys (U3MUECKUE BEIMYUHBL JABJICHHE Trasa,
TEeMIepaTypa, CpelHsss KHHETHYECKas JHEPrus XaOTHYECKOTO
JBYDKEHHUSI MOJIEKYJ, CpPEIHEKBaJpaTH4Has CKOPOCTh MOJIEKYJI,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHSs OHeprus, pabora ra3a,
KOd(pPUITMEHT TOJNIe3HOTO0 JEWCTBUS TEIUIOBOTO JBHUTATENsS; TPHU




ONIMCaHUU MIPaBWIBHO TPaKTOBAaTh buznueckuit CMBICJH
UCIIONB3YEMBIX BEIUYMH, UX OOO3HAUYEHUS] M E€JUHUIbI, HAaXOJUTb
(opMyJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU
BEJIIMYMHAM

10.6

OnuceiBaTh  M3yYEHHBIE DJJIEKTPUUYECKHE CBOWCTBA BeIlleCTBA H
JJNIEeKTpUYEeCKUe sIBI€HUA  (TpOIECcChl), HCHONB3YyS  (PU3NYECKUE
BEJIMYMHBIL: NEKTPUYECKUN  3apsil,  JJEKTPUUECKOe  TOJIe,
HalpsDKEHHOCTh  1OJIS, IOTEHLMAJ, Pa3HOCTh IOTEHLUAJIOB; IpHU
OINMCaHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIN CMBICI HCIIOJIB3YEMbIX
BEJIMYMH, HUX OOO3HAYeHMs] M €AMHHUIBL, YKa3blBaTb (OPMYIIbI,
CBA3BIBAIOIME JAaHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYIHMMH
BEITMYMHAMU

10.7

aHaU3UupoBaTh (PU3MUECKUE TPOLECCHl M SBICHUS, HCHOJb3Ys
¢u3nyeckue 3aKOHbI U MPUHLMUIBI: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u |1l 3axonsr HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOW IHEpruw,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHLUI CYNEPHO3ULNH CUJI, TPUHLIMII
paBHONpaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KHHETHYECKYIO TEOPUIO0 CTPOEHUS BEIECTBA, Ta30Bbl€ 3aKOHBI, CBS3b
CpelHell KUHETUYECKOM SHEepruy TEIJIOBOrO JABMKEHHSI MOJIEKYJ ¢
a0COJIIOTHOM TeMIIepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHMs DJJIEKTPUUECKOIro 3apsaa, 3akoH Kynona; mnpu 3TOoM
pa3nuyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe
BBIpa)KEHUE U yCJI0BUSA (TPaHULbL, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSCHIATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pa3iauyaTh YCIOBUS UX 0€301acHOro
HCII0JIb30BaHNUs B IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE SKCTIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3UYECKUX SIBICHUH U
MIPOIIECCOB C MCITOJIF30BAaHUEM TIPSIMBIX U KOCBEHHBIX M3MEPEHHIA; TIPU
sToM (opmylupoBaTh MpobiieMy (3agady) M THUIOTE3y Y4eOHOTro
SKCHEPUMEHTa,  COOMpaThb  YCTAaHOBKY W3  IPEIJIOKESHHOTO
000py10BaHuUs, POBOAUTH OMBIT U (HOPMYITUPOBATH BHIBOJIbI

10.10

OcylecTBISATh MpsIMBIE W KOCBEHHBbIE U3MEpPEHHUS (PUINUECKUX
BEJIMYMH; MpPHU 3TOM BHIOMpATh ONTUMANIbHBIA CIOCOO H3MEpEeHUs M
WCIIO0Ih30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEITHOCTEH U3MEpPEHUI

10.11

HccnenoBaTe 3aBUCUMOCTH MeXAy (GU3NYECKUMHU BEIUYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHU; TpPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBATh pPE3yJbTaThl IOJYYEHHOW 3aBHCHUMOCTH
(U3HYECKHUX BEIMYHMH B BUAC TAOJUIl ¥ TpaUKOB, JAeJIaTh BBIBOABI 11O
pe3yibTaTaM UCCIe0BAHUS

10.12

Cobmromate mpaBmia 0Oe3omacHOro Tpyda TpU  MPOBENCHUU
HCCIIeIOBAaHUN B paMKaX y4eOHOro DKCIIEpUMEHTa, Yyd4eOHO-
HCCIIEIOBATEILCKOM M MPOEKTHOM NEATEIBHOCTH C HMCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOUCTB U JIA0OPATOPHOTO 000Dy TOBAHUS




10.13

Pemate pacu€THBIe 3a/maun ¢ SBHO 3aJJaHHON (U3MYECKON MOJIETBIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHBI U TPHUHIUIBI, Ha OCHOBE aHalu3a
yCIIOBUSL 3a/lauydl  BbIOMpaTh  (DU3MYECKYI0 MOJENb, BBIICIATH
¢du3nueckre BENUYUHBI U (HOPMYIIBI, HEOOXOUMBIC TSl €€ pelIeHHs,
MIPOBOJIUTH PACUETHI M OIIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(hbU3UYECKON BETUIHHBI

10.14

Pemrate Ka4C€CTBCHHBIC 3aJa4u: BBICTPAanBATh JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paccy;x;:[eHHﬁ C Ol'IOpOfI Ha U3YUYCHHBIC
3daKOHBbI, 3aKOHOMCPHOCTH U (I)I/I3I/I‘IGCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJady  COBPEMEHHBIE
WHPOPMAIIMOHHBIE TEXHOJIOTUU ISl TOWCKA, CTPYKTYPHPOBaHUS,
UHTEpHpETallud M NPEJCTaBICHHUS y4eOHOM M HAy4YHO-IOIMYJISIPHON
UHpOpPMAaLUY, TOJTYYEHHOW M3 Pa3IMUHBIX UCTOUYHUKOB; KPUTUYECKH
aHaJIU3UPOBATh MOJyYaeMylo HHPOPMALIUIO

10.16

[IpuBoauTh mpHUMEpHl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOLIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (PU3UKE B IMOBCETHEBHON
YKU3HHM JIJIA o0ecrieueHnss 6€30TmacHOCTH TP OOpaIieH!uH ¢ MPUOOpaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, 1 COXpaHCHHSA 3O0pOBbA U
COOJTIOICHHSI HOPM KOJIOTHUECKOT0 TOBE/ICHHUS B OKPYKAIOIICH cpere

10.18

PaGotaThk B rpymmne ¢ BBIIOJIHEHUEM PA3IMUHBIX COLUAIbHBIX POJEH,
IUIAHUPOBATh ~ pabOTy  TIPYyNMNbl, PALUOHAIBHO  PACIPENEIATh
00SI3aHHOCTH W IUJIJAHUPOBAaTh JESATEIbHOCTh B HECTAHAAPTHBIX
CUTYyalUsiX, aJeKBaTHO OLIGHWBATh BKJIAJ] Ka)X/0r0 W3 YYaCTHHUKOB
I'pyNIbl B pelIeHUe paccMaTpuBaeMoi MpooIeMbl

11 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpPaMMBbI CpeIHero 0011ero oopa3zoBanus
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JleMOHCTpHpOBaTh Ha TMpHUMEpax poiib U MecTo (U3MKH B
(OpMHpPOBAaHUN COBPEMEHHON HAayyHOW KapTHHBI MHUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B MPAKTUYECKON J1EATEIILHOCTU
JIIOJIEH, LIEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

11.2

Y4YuUTBIBaTh TPaHMIIBI IPUMEHEHUS U3YyUEHHBIX (PU3NYECKHX MOJEINEH:
TOYEUHBIN IEKTPUUECKUN 3apsl, AlepHas MOJEIb aTOMAa, HYKJIOHHAas
MOJ1eJIb AaTOMHOTO Siipa MpH pelleHNH (PU3NIECKHUX 3a1a4

11.3

Pacnio3naBate (usnueckue siBaeHUs (Mporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DJJIEKTPOJAMHAMUKM W  KBAaHTOBOW  (DU3UKU:




AJIEKTPHUYECKAsT TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE  JIGWCTBUS  TOKa, B3aUMOJICHICTBHE  MAarHuTOB,
9JIEKTPOMArHWTHas MHAYKLUUSA, JEHCTBUE MArHUTHOTO TIOJII Ha
NPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsl], 3JIEKTPOMarHUTHbIE
KoysieOaHWsT W BOJHBI, MPSIMOJMHEHHOE pacIpoCTpaHCHUE CBETa,
OTpakeHHEe,  MpejoMmiieHue, uHTepdepeHuus, audpakuus u
MOJISIPU3aLUsl CBETA, AMCIEPCHUs CBETa, (POTORIEKTPUUYECKUH IPPeKT
(poroaddekrt), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOJa, eCTECTBEHHAass W  HCKYCCTBEHHas
pPaZlMOaKTHBHOCTD

11.4

OnuceiBaTh UW3YYCHHBIE CBOWCTBA  BemIecTBa  (IIEKTPUUCCKHE,
MAarivuTHBIC, ONTHYCCKUC, IJICKTPHUYCCKYIO IMPOBOAMMOCTL PAa3JIMYHBIX
Cpel) ¥ DJJICKTPOMArHUTHbIE sBIEHUS (TPOIECCHI), HCMOIB3YS
¢u3nveckre  BEJIMYUHBI:  DIICKTPUYCCKHHA  3apsj], CHiIa  TOKa,
ANIEKTPUUYECKOE  HAIPSHKEHHE,  AJIEKTPHUYECKOE  CONPOTUBIICHUE,
pasHocTh moTeHnmanoB, DJIC, pabora ToKa, WHIYKIHS MarHATHOTO
nosig, cuna Awmmnepa, cuna JlopeHLa, HMHAYKTMBHOCTb KaTyILIKH,
OHEPTUsl AIEKTPUYECKOT0 M MArHUTHOTO TMOJICH, MEpPHOJ M YacToTa
KoyieOaHMid B KOJIeOaTeIbHOM KOHTYPE, 3apsij U CHJIa TOKa B IPOIIecce
rapMOHUYECKUX DJIEKTPOMAarHUTHBIX KoJe0aHuH, ¢dboxycHoe
PACCTOAHUC M ONTHUYCCKasA CWJIa JIMH3BI; MPH OIHNCAHWH ITPaBHUJIBHO
TPaKTOBaTh (PU3UYECKUH CMBICT UCHOJB3YEMBIX BEJIHYWH, UX
00O3HAaueHHWsI W CIUHUIIBI, YKa3bBaTh (OPMYJIbI, CBS3BIBAIOIIHE
JTaHHYIO (PU3UYECKYIO BEITUUMHY C IPYTHMHU BEIIMYHMHAMU

115

OnuceIBaTh N3YYCHHBIC KBAHTOBBIC SABJICHUA U IIPOLUECCHI, UCITIOJIb3Yys
(pmnqecxne BCIIMYUHBIL: CKOPOCTH 3JICKTPOMAIHUTHLBIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBETA, J3HEPIrusd W UHMITYJIbBC (I)OTOHa, nepuon
mojiypaciaga, OSHEpPrud CBA3M ATOMHBIX AACP, IpHU OIIMCAaHUH
IIpaBUJIbHO TPAKTOBATH q)HSI/I‘{eCKI/IfI CMBICJI UCITIOJIB3YEMbIX BCJIWYUH,
uX 00O03HAUYECHHUA U CAWHUIIBI;, YKAa3bIBATb q)OpMYJ'II)I, CBS3BIBAIOIIHNC
JaHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMUUHY C APYT'UMHU BCINYNHAMU, BBIYHUCIATH
3HA4YCHHC (I)PI3I/I‘ICCKOI>'I BCIMYHUHBI

11.6

AHanu3upoBaTh (PHU3NYECKUE TMPOLECCHl U  SBICHHUS, HCIONb3YS
¢u3uveckue 3aKOHBI W NpUHOUNBL:  3akoH Owma, 3aKOHBI
MOCIICJIOBATENILHOTO W IMAPAJUICIBHOTO COSAMHECHHS TPOBOIHHUKOB,
3akoH J[xoymnst — JleHIa, 3aKOH 3JEKTPOMarHUTHON MHAYKIUU, 3aKOH
MPSIMOJIUHEITHOTO PaCcCHpOCTPaHEHUsS] CBETA, 3aKOHBI OTPaXKCHHS CBETA,
3aKOHBl ~ TPEJIOMJICHUSA  CBETa, ypaBHEHUE  OHWHINTEWHA A
dotorddekra, 3aKOH COXpPAaHCHUS DHEPTrUM, 3aKOH COXpaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUS DJJIEKTPUUECKOTO 3apsfa, 3aKoH
COXpaHEHUsT  MaccoBOro  4YHCJIa, TMOCTylaTel bopa, 3akoH
pPaIMOaKTUBHOIO pacmajga; NpH JTOM pa3inyaTh CIOBECHYIO
(hOopMyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHS




(TrpaHuLbl, 06J1aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJISITL HAIpaBJICHUC BCKTOPAa HWHAYKIMHW MArHuTHOI'O II0JIA
MMpOBOAHUKA C TOKOM, CHUJIbL AMHepa H CHUJIBI HopeHua

11.8

CtpouTs U ONHUCHIBaTH H300pa)K€HHE, CO3/1aBaeMO€ IUIOCKUM
3€pKaJIOM, TOHKOW JIMH301

11.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIIEAOBAHUIO (PU3NICCKUX SIBJICHUN U
MIPOLIECCOB C MCIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; TPpH
3ToM (QopMyIupoBaTh MpobieMmy (3aady) M TUNOTE3y Y4eOHOTro
OKCIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIJIOKECHHOTO
000pyI0BaHUs, IPOBOJIUTH OIBIT H (DOPMYITHPOBATH BHIBOIBI

11.10

OCYH_IGCTBJISITB MnpAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘-I€CKI/IX
BCJIMYHH; IIPpU 5TOM BLI6I/IpaTI> ONTUMAIIBHBIH CIIOCO0 U3MCPCHUA U
HCIIOJBb30BAaTh U3BCCTHBIC MCTOJbI OICHKH HOI‘pGH.IHOCTCﬁ I/ISMCpeHI/Iﬁ

11.11

11.12

11.13

HccnenoBaTh 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C UCIOJIb30BAaHUEM
NpSIMBIX ~ M3MEPEHUN; TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY,
¢buKcupoBaTh PpPe3yJbTAThl MOJNYYEHHOM 3aBHUCHUMOCTH (DU3HMUECKHX
BEITMYMH B BHUJIE TaOIHIl ¥ TpadUKOB, J1eJaTh BBIBOBI MO pe3yiabTaTaM
HCCJIEIOBaHNs

CoOmomate mpaBmia 0€30MacHOTO Tpyna TpH  MPOBEICHUU
UCCIEeOBaHUNH B paMKax Yy4eOHOro OJKCIepUMEHTa, YyueOHO-
UCCIIEZIOBATENBCKON M MPOCKTHON AESITEIHHOCTH C MCIIOJIb30BaHUEM
M3MEPHUTEIBHBIX YCTPOUCTB U 1TAOOPAaTOPHOTO 000PYLOBAHUS

Pemate pacu€TtHble 3amaun ¢ SBHO 3aJlaHHON (U3MYECKON MOJIETBIO,
WCTIONB3Ysl (U3MYECKUE 3aKOHbI U TPHUHIUIBI, Ha OCHOBE aHalu3a
yCIIOBUSL  3aJlauyd  BBIOWpaTh  (U3MYECKYI0 MOJelb, BBIICIATH
(buzuveckre BETUYHHBI U (POPMYJIBI, HEOOXOIUMBIEC ISl €€ PeIIeHHUs,
MIPOBOJIUTH PACUETHI M OIIEHUBATh PEATBHOCTH MOJYYEHHOTO 3HAYCHUS
(hU3HYECKON BEIIMYUHBI

11.14

Pemiate Ka4C€CTBCHHBIC 3aJa4u: BBICTpPanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C 0HOpOI>'I Ha HU3YUCHHBIC
3daKOHBbI, 3aKOHOMCPHOCTH U (bl/ISI/I‘ICCKI/IC SABJICHHA

11.15

Hcnonp3oBaTh MNpu  pelleHWH y4eOHBIX 3aJady  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TOHWCKA, CTPYKTYPHPOBaHUS,
UHTEpHpeTallMd M MNPEJCTaBICHHUs y4eOHOM M Hay4yHO-INOIMYJISIPHOMN
uHpOpPMAaLUY, TOJTYYEHHOW M3 Pa3IMUHBIX UCTOUYHUKOB; KPUTUYECKH
aHAJIM3UPOBATh MOJIyYaeMyl0 HH(POPMaLUIO

11.16

OOBACHATH MMPUHIUIIBL I[CI\/JICTBI/U[ MalInH, HpI/I60pOB n TEXHHUYCCKHX
YCTpOﬁCTB; pa3jindyaTth YCJIOBUA HX 0e30MMacHOI0 HCIOJB30BAHUS B
HOBCG,HHGBHOﬁ KHN3HU

11.17

[IpuBoauTh mpHUMEpHl BKJIaJa POCCUUCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTUC TCXHUKHU U TEXHOIOT U




11.18

Hcnonb3oBaTh TeopeTHdyecKue 3HAHUA MO (PU3MKE B IMOBCEIHEBHOM
KHU3HU U1 obecnieueHns 0e30I1acHOCTH NMpHU oOpallleHnu ¢ npudopamu
U TEXHUYECKUMH YCTPOWCTBAMHM, JJISI COXpPAHEHUS 3I0POBbS U
COOJTIOICHHSI HOPM 3KOJIOTMYECKOr0 TIOBEACHUS B OKpY Karollei cpene

11.19

Pabotats B rpymnme ¢ BBIIOJIHEHHEM PA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUIaHUpOBaTh  pabOTy  Tpymmbl,  pPALMOHAIBHO  paclpeneisTh
O0sI3aHHOCTM M  IUIAHUPOBATh JESTENbHOCTh B  HECTAHIAPTHBIX
CUTYyalUsIX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXIOr0 M3 YYaCTHUKOB
TPYMIIBI B PELICHHE PAaCCMATPUBAEMOM MPOOIEMBI




INPOBEPSAEMBIE 3JIEMEHTbI COAEPKAHUA

10 KJIACC

Kox
pa3nena

Koa nposepsiemoro
3JIEeMEHTa

IIpoBepsiemble Y1€MEHTHI COAePKAHUA

OU3NKA 1 METOJbI HAYYHOI'O ITO3HAHU A

11

®uszuka — Hayka o npupoae. Hayunsle
METO/bl ITO3HAHMS OKpYXKarolero Mupa. Poib
JKCIEpUMEHTA M TEOPHUH B  IpoLecce
MO3HAHUS NPUPOABL. DKCIEPUMEHT B (pu3mke

1.2

MopenupoBanue (GU3HYECKUX SBICHUH W
nporieccoB. Hayunsie runoressl. Gusnveckue
3aKOHBl U TEOpUHU. ['paHuUIIbl MPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHumn
cootBercTBUs. Ponp u Mecto ¢Qusuku B
hopmupoBaHUN COBPEMEHHOH Hay4YHOI
KapTHUHBI MHpa, B MPaKTUYECKOM
NeATEeNbHOCTH JII01eH

MEXAHUKA

2.1

#HParKMHEMATHKA

2.1.1

Mexanundeckoe aBuxkeHue. OTHOCUTEIBHOCTD
MEXaHUYEeCKOro JBWkeHus. Cuctema oTcyéTa.
TpaekTopus

2.1.2

[lepemerienue, cKOpocTh (CpenHsisl CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX IPOEKIUU HA OCHU
CHUCTEMBI KOOpPJMHAT. Cnoxenue
MepeMeIleHNH U CIIOKEHNE CKOPOCTEH

2.1.3

2.14

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSMOJIMHENHOE JIBUKCHUE. I'paduku
3aBUCUMOCTHU KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u IepeMEILECHUs
MaTepPUAILHOU TOUYKH OT BpEMEHU

CBoOoHOe majzieHue. Y CKopeHrne CBOOOHOTO
najeHus

2.15

KpuBonuneiitnoe nBwxeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOfI TOYKH 10
OKPY’XHOCTH. YTJIOBasi CKOPOCTb, JHMHEWHas
CKOpOCTb. [Iepuon 51 4acToTa.




LleHTpOCTpEeMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHUJIOMETD,
JBWKEHUE CHapsOB, LEMHBIE U DPEMEHHBIC
nepenayu

2.1.7

[IpakTnueckue paboThL. N3mepenune
MIHOBEHHOM CKOpOCTH. HccnenoBanue
COOTHOILIEHUS] MEXAY MYTIMH, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEOBaTEIbHBIE  pPAaBHbBIC
MIPOMEXKYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JBWKEHNH C HAa4daJbHOM CKOPOCTBIO, PABHOU
Hy0. 3ydyeHue ABUKEHHMS IIapUKa B BA3KOM
KUAKOCTU.  M3ydeHuwe  IBHXKEHHA  Tela,
OpOIIEHHOTO TOPU30HTAIBHO

2.2

#i#HPari## IMHAMUKA

2.2.1

[TpuHuun OTHOCHUTEIILHOCTH INanuies.
Ilepsbii 3akoH Hbrorona. HMuepuuanbHbie
CUCTEMBI OTCUETa

2.2.2

Macca tena. Cuna. [IpuHiun cyneprno3unuu
cui

2.2.3

Bropoii 3akoH HproTOHa 111 MaTepualbHOU
TOYKM B MHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tperuiri 3akon HeloTona miusa
MaTepHUaIbHBIX TOUEK

2.2.4

3aKkoH BceMUpHOTo TsroreHus. Cuma TSKECTH.
[lepBast kocmuyeckas ckopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS
CKONIBXEHUSI M CWIAa  TPeHHS  IOKOS.
Koaddunuent tpenus. Cuiia conpoTUBICHUS
IIPU ABMKEHHUHM Tella B )KUAKOCTH UJIH ra3e

2.2.7

[MocTynarenbHOe W BpaIIaTeIbHOS JBIKCHHE
a0COIOTHO TBEPMIOTO Tela

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCHU BpaH_[eHI/IH.
[Tnedyo cunbl. YcinoBus paBHOBECHS TBEPAOTO
tena B ICO

2.2.9

TexHudeckne  yCTpPOMCTBA:  MOJIIIMIIHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yuenue nBUKEHUS
Opycka 1O HaKJIOHHOMW IJIOCKOCTH O]
NeicTBUEM HecKoibkux cui. HccnenoBaHue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX
B nehopMupyemMoil MNpyXHHE U PE3UHOBOM




oOpa3lie, OT BEIMYMHBI HX JAePOopMaIliH.
HccnenoBanue ycioBHil paBHOBECHUS TBEPAOTO
TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

##HPar##H#3AKOHbBI COXPAHEHUN A B MEXAHUKE

2.3.1

NMnynec MaTepHalbHOM TOYKH, CHUCTEMBI
MaTepuangbHbIX ToYeK. HMmmynbc cunsl u
M3MEHEHUE UMITYJIbCa TeJla

2.3.2

3akoH coxpaHenus ummyinsca B HCO.
PeakTuBHOE IBUXKEHUE

2.3.3

PaGota cunbl

2.34

MorHocTh cHIbI

2.3.5

Kunetnueckast sHeprus MaTepuanbHON TOUKH.
TeopeMa 0 KHHETUYECKOUN SHEPTUU

2.3.6

[TorenumaneHas dsHeprus. I[loreHnmaneHas
SHEprus yIpyro ne(pOpMHUPOBAHHON
npyxussl. lloTeHnmanbHass dSHeprua Tena
BOJIN3U TIOBEPXHOCTH 3eMJIU

2.3.7

IloTeHnManbHBIE U HEMOTCHIUANBHEIC CHIIEL.
CBsi3b  paboOThl HEMOTEHIHUATBHBIX CHJI C
H3MEHCHUEM MeXaHH4YeCKOM SHEPruu
CHCTEMBI Ted. 3aKoH COXpaHEHUS
MEXaHWYECKOW IHEPTUn

2.3.8

VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHUUeCcKUue YCTpPOWCTBA: IBUKEHUE PAKET,
BOJIOMET, KOTIep, MPY>KUHHBINA MHUCTONET

2.3.10

[Ipaktnueckue pabotel. I3ydeHue cBs3u
CKOPOCTEM TeJI IpU HEYNpyrom yuape.
HccnenoBanue cBsA3u  pabOTBl  CWIIBI  C
M3MEHEHUEM MEXaHUYECKOU YHEPIUHU Teja

MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUMKA

3.1

#iH#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUUYECKOM TEOPHN

3.11

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KHHETHYECKOU TEOPHH. BpoyHoBckoe
newkenne. luddysusa. Xapakrep IBMKEHUS U
B3aHMOI[eI>'ICTBI/I$I HqacCTHUIl BEIICCTBA

3.1.2

Mogenu CTPOCHUA TAa30B, JKHIKOCTEN U
TBépI[BIX TCI u 0OBsICHEHHE CBOMCTB
B€IICCTBA HAa OCHOBEC 3TUX MO,Z[CHCﬁ

3.13

Macca wmosekyn. KonuyecTBo — BemiecTsa.
[Tocrosannas ABoraapo

3.14

TemnoBoe paBHOBecue. Temmeparypa U €€




3.2

n3mepenue. llkana remnepatyp Llenscus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON
TEOPHUH UEATBHOTO rasa

3.16

AOcomoTHas Temneparypa Kak Mepa cpeaHeit
KMHETUYECKOW 3HEPIUU TEIJIOBOTO JBUKECHMUS
yactull rasza. [llkana remneparyp KenbBuna

3.1.7

VpaBuenne Knaneiipona — Menzaeneesa.
3akon JlanbTOHA

3.18

I'a3oBeie 3ak0HBI. M30mpoIIECCH B MACATILHOM
ra3¢ ¢ IIOCTOAHHBIM KOJHMYCCTBOM BCIICCTBA.
M30TEpMa, U30X0pa, n30oapa

3.1.9

TexHuueckue YCTpPOMCTBA: TEPMOMETD,
OGapomeTtp

3.1.10

[Ipaktuyeckue paboTsl. M3MepeHune Macchl
BO3JlyXa B KJIacCHOM KomHate. MccnenoBanue
3aBUCUMOCTH MEXy TapaMeTpaMH COCTOSHHUS
pa3peXeHHOr 0 ra3a

OCHOBbI TEPMOJINMHAMUWKIA

3.2.1

TepmonuHamuyeckast cuctema. BHyTpeHHsIsI
JHEPrus TEPMOJUHAMHUYCCKONW CHCTEMBI H
CIIOCOOBI €€ U3MEHEHUSI

3.2.2

KonnuectBo TemnoTsl U paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UJEAJILHOTO rasa

3.2.3

Buael Temmonepenadn: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3TydeHHE. TermoéMKOCTh Tena.
VnaenbHas TEIUIOEMKOCTL BellecTBa. Pacuér
KOJINYCCTBA TCIIJIIOTHI HpI/I Tennonepeﬂaqe

3.2.4

[IepBrlii 3ak0H TepMoauHaMuku. [Ipumenenue
MepBOro 3aKOHa TEPMOJIUHAMUKHI K
n3omnporeccaM. ['padudeckass HHTEpIpETALIHS
paboTsI raza

3.25

TemmoBble Mamuebl. [IpuHIUIBL IelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH
B TemwioBbiXx MammHaxXx. KoaddummeHt
none3noro  geiictBus  (mamee —  KIIM)
terioBor MamuHbl. [ukin Kapro u ero KII/]

3.2.6

Bropoii 3aK0H TEPMOIUHAMHKH.
HeoOpaTumocTs  mpormeccoB B MPUPOJIE.
TermoBbie JIBUTQTEIIH. DKOJOTHYECKHUE
POOIEMBI TETIIOPHEPT e THKH

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABHUI'aTClIb




BHYTPEHHETO CrOpaHus, OBITOBOM
XOJIOAWIBHUK, KOHAUIMOHED

3.2.8

[IpakTuyeckue pabotel. 3mMepeHue yaenbpHOi
TEMI0EMKOCTH

3.3

###Par###AI'PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

[NEPEXO/IbI

331

ITapooOpazoBanue u koHaeHcanus. Mcnapenue
u KUIIEHUE. VY nenbHas TEerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl
KUTICHUS OT JaBJICHUS

3.3.2

AOCONIOTHAST M OTHOCUTEJIbHAA BJIAXKHOCTH
BO3ayxa. Hacelennslii map

3.3.3

Teépnoe TEJO. Kpucrannuueckue u
aMopdHbBIe Tena. AHHU3OTPONHUS CBOMCTB
KPUCTAJUIOB. Kunxue KPUCTAJUIBL.
CoBpeMeHHbIE MaTepHabl

3.34

3.35

[InaBnenne W KpucTauM3auus. Y JesbHas
TeruioTa muasiaeHus. CyOaumanus

YpaBHEeHHE TEIIOBOTO OanaHca

3.3.6

TexHuueckue ycCTpoWCTBa: THUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUU
MOJIy4E€HHUsI COBPEMEHHBIX MaTepUaJIOB, B TOM
YlCJie HAHOMATEPHaJIOB, U HAHOTEXHOJIOTUU

3.3.7

IIpakTrueckue paboThI. N3mepenue
BJIQ)KHOCTH BO3.lyXa

OJIEKTPOAIMHAMUKA

4.1

###HPart## I JIEKTPOCTATUKA

411

Onexrpuzauus Ten. DIeKTpUUecKuil 3apsaa. [Isa
BHJIa AJIEKTPUUYECKUX 3aPsiI0B

41.2

[IpoBoHMKH, TUDJICKTPUKU u
MOJTYTIPOBOTHUKHU

413

3aKkoH COXPAHCHUS SJICKTPUICCKOT'O 3apdaaa

41.4

Bzaumoperictue 3apsnoB. 3akoH Kynona

415

DnexkTpuueckoe  Modie. HanpsoxéaHocTb
3JIEKTPUYECKOIO 1OJIAL. [TpuHuun
cyneprno3uiuy.  JluHMM ~ HaNpsHKEHHOCTH
AJIEKTPUUECKOTO OIS

4.1.6

PaGora cwin 2NEKTPOCTATHUECKOTO  TOJIA.
Ilorenuuain. Pa3HOCTH MOTEHIIMATIOB

4.1.7

HpOBOI[HI/IKI/I U OUSJICKTPHUKU B MOCTOAHHOM
QJICKTPHUUICCKOM IIOJIC. Z[I/ISJIeKTpI/I‘IeCKaH




IIPOHUITACMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
418 ONEeKTpOEMKOCTh  IIJIOCKOIO  KOHJIEHCATOpa.
DHeprus 3apsyKEHHOT0 KOHACHCAaTopa
TexHuueckne  yCTpOWCTBA:  AJIEKTPOCKOI,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJIEHHE DIEKTPONPHOOPOB, KOHAEHCATOP,
KCEPOKC, CTPYHHBIN IIPUHTED
4.1.10 [IpakTueckue paboTHI. N3mepenne

ANIEKTPOEMKOCTH KOH/ICHCATOPA

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJJAX

421

VcenoBuss  CyIIECTBOBAHMSI — MOCTOSIHHOTO
aJeKTpUdecKoro Toka. Mcrounuku Toka. Cuna
Toka. [locTosIHHBII TOK

422

HanmeeHI/Ie. 3akon Oma IJIg ydaCTKa e

4.2.3

BHCKTpI/I‘IeCKOC COIIPOTUBJICHHC. Vﬂeanoe
COIIPOTUBJICHHUEC BEUICCTBA

4.2.4

ITocnemoBarensHOE, napajuiesibHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHIUKOB

425

Pabota anekTpudeckoro Toka. 3akoH Jkoyis
— Jlenna

4.2.6

MOH_[HOCTB SJICKTPHUYCCKOI'0 TOKA

4.2.7

anekTpoaBkymas cuna (manee — DJC) wu
BHYTPEHHEE COINPOTHBIIEHUE MCTOYHHMKA TOKA.
3akoH Oma 18 [OJNHOM  (3aMKHYTOM)
aeKTpudecKkon renu. Koporkoe 3ambikanue

4.2.8

DneKTpoHHAas MPOBOJANMOCTH TBEPIBIX
METAJUIOB.  3aBHUCHMOCTb  COIPOTHBIICHUS
METaJUIOB oT TEMIIepaTypHbI.
CBepXITpOBOIUMOCTH

429

OnexTpuueckuid TOK B Bakyyme. CBolicTBa
JIEKTPOHHBIX ITyYKOB

4.2.10

[MonynpoBoaanku. CoOCTBEHHAS ¥ PUMECHAS
IIPOBOAMMOCTh TOJYNPOBOJHUKOB. CBoiicTBa
p-n nepexoxaa. [loaynpoBoHUKOBBIE TPHOOPHI

4211

DNEeKTpUYECKHid  TOK B DJIEKTPOJIUTAX.
DJIEKTPOTUTHYECKAS JTUCCOIIHAITHSI.
DIIEeKTPOIH3

4.2.12

DIIeKTPUUIECKUI TOK B rasax.
CaMoCTOATENBHBII U HECaMOCTOSITEIbHBIN




paspsna. PazmmuHbie THIIBI CaMOCTOSITEIILHOTO
pazpsaa. Monnus. [1nasma

4.2.13

TexHnueckue  ycTpoOMCTBa: aMIepMeTp,
BOJBTMETP, peocTaT, HUCTOYHHUKH  TOKa,
3JIEKTPOHATPEBATEIILHBIE npuOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKYYMHBIN JHOT,
TEPMHUCTOPHI " (oTope3ncTopsl,
MIOJIyTIPOBOIHUKOBBIN J1MO/JI, FaIbBAHUKA

4.2.14

[IpakTnueckue paboThI. N3yuenne
CMEIIAaHHOTO COEIMHEHHs PE3UCTOPOB.
N3mepenne OJIC ucrtouyHuka TOKa M €O
BHYTpPEHHEro compotuBienus. HabmoneHnue
JIEKTPOJIM3a

11 KUIACC

Kox
pa3nena

Koanposepsiemoro
JJ1eMeHTa

IIpoBepsiemble 3J1eMEHTHI COAEP:KAHUSA

4

OJIEKTPOJMHAMUKA

4.3

#HHPar#H#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKINA

43.1

IlocTosHHble Mar"HuThl. B3amMmopaelicTBHe
IIOCTOAHHBIX MArHuTOB

43.2

MaruutHoe 1one. BekTop MarHuTHOU
uHAyKuu.  [IpuHIMn — cymepro3uiuu.
Jluaun MaruutHOM wuWHAYKHUU. Kaptuna
JIMHUM  MAarHATHOW  HMHAYKUMH  TOJIA
IIOCTOSHHBIX MAarHUTOB

4.3.3

MarautHoe MOJ€ NPOBOJHHUKA C TOKOM.
Kaptuna nuHMN moas JIMHHOTO MPSAMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHMKA, KAaTyIIKKM C TOKOM. OmbIT
Opcrena. BzaumonenicTBue NpoBOAHUKOB C
TOKOM

434

Cuna Amrnepa, €€ MOJlyJIb U HallpaBJICHUE

435

Cuna JlopeHiia, e€ MOTyJIb U HaIIPaBJICHHE.
JIBrokeHue  3apsDKEHHOM — 4acTULBl B
OJTHOPOJHOM MarHUTHOM Tmoje. PabGora
cunel JlopeHia

4.3.6

SIBneHue ANEeKTPOMArHUTHOM UHAYKIUU

4.3.7

[Torok BEKTOpa MArHUTHON UHIAYKLIMHU




OJIC nHaykuu. 3aKOH 3JE€KTPOMarHuTHOM

4.3.8
naaykunn Papanes
BuxpeBoe snekrtpuueckoe mnone. IC
43.9 UHAYKIUU B TPOBOJHUKE, IBUKYLIEMCS
h MOCTYMATEIbHO B OJHOPOJHOM MarHHTHOM
nose
4.3.10 [IpaBuno Jlenma
4311 NuayKTUBHOCTG. SIBIEHHE CaMOMHAYKIIUU.
e DJIC caMOMHIYKIUH
DOHeprusi MarHUTHOTO TIOJI KATyIIKA C
43.12
TOKOM
4.3.13 DJEKTpOMAarHUTHOE I10JIe
TexHuueckne  yCTpOWMCTBA:  MOCTOSIHHBIC
4314 MarHHTHl, AIIEKTPOMArHUTEI,
A 3JIEKTPOIBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YACTHILI, UHIYKIIMOHHAS N1eYb
[IpakTnueckue paboTHI. Nzyuenue
MarHWTHOTO TIONSl KATYIIKH C TOKOM.
4.3.15 HccnenoBanue  IEUCTBHS  IOCTOSHHOIO

Mar’HviTa Ha paMKy C TOKOM. HccnegoBaHue
SIBJICHUS 3JICKTpOMar HUTHOU HWHAYKIUN

KOJIEBAHUA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE N OJIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

Konebarensruas cucrema. CBoOOIHEBIE
koneOanus. [apMoHHMueckue KojaeOaHMs.
[lepwon, wyacrora, ammautyna u ¢asa
KoscOaHui

512

[IpyxuHHBI MasTHUK. MaTtemMaTuyeckuii
MasITHUK

513

YpaBHEHHE TapMOHHMYECKHX KOJeOaHMi.
Kunematuueckoe Hu IUHAMHAYECKOE
OIMKMCaHUE KOJIeOATEIIBHOTO JABIKECHUS

5.1.4

IIpeBpamenue SHEPruu pu
rapMOHMYECKUX  KojeOaHusx.  CBs3b
aAMIUTATY I KoJIeOauuii HCXOIHOU
BEJIMYUHBI C aMIUIMTyJaMU KojieObaHui eé
CKOPOCTH U YCKOPEHUS

5.15

Konebarenpubiii  koHTYp.  CBOOOIHBIC
OJICKTPOMArHuTHBLIC KoJIeOaHus B
UACaTbHOM  KOJICOATEeIbHOM  KOHTYpe.
Amnanorus MCKIAY MEXaHUYCCKUMHU n
ANEKTPOMArHUTHBIMH KoJIeOaHUAMHU.




®opwmyina Tomcona

5.16

3aKkoH COXPAaHCHUA DHCPIrUU B HACAJIBHOM
KoJIe0aTeIbHOM KOHTYpC

5.1.7

BbIHyX1€HHbIE MEXaHUUYECKUE KOJIeOaHMs.
Pesonanc. Pe3onanchHas KpHUBasl.
BI)IHY)KIIGHHI)IG OJICKTPOMArHMuTHBIC
KoJ1eOaHus.

5.18

[lepemeHHbIlE  TOK. CunycouganbHbIl
MEePEMEHHBIN TOK.

5.19

MomHnocTb [IEPEMEHHOI0 TOKa.
AMIIIUTYHOE W JIEWUCTBYIOLIEE 3HAUYECHUE
CUJIBI TOKA U HAIIPSIKCHUS

5.1.10

5.1.11

Tpancdopmarop. [IponsBoacTso, mepepayua
U MOTpeOIeHNe 3JIEKTPUUYECKOW SHEPIUu.
DKOJIOTHUECKUE PUCKU TPU MPOU3BOICTBE
3IEKTPUUYECKOMN SHEPTHH. Kynberypa
UCTIOJIb30BaHUS ANEKTPOIHEPTHH B
MTOBCEIHEBHOM JKU3HU

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANEKTPUIECKUH 3BOHOK, JMHUH
ANEKTponepeaad

5.1.12

[Ipaktnueckue pabotsl. HccnemoBanue
3aBUCHUMOCTH IE€pHOJa MajblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LEeNu W3 IOCJIEJOBATENbHO COEINHEHHBIX
KOHJIEHCATOPa, KaTyIIKH U pe3UcTopa

5.2

#HHPartHH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHBI

521

Mexanuyeckue BOJIHBI, YCJOBHS
pacnpoctpanenusa. Ilepumon.  Ckopoctb
pacnupocTpaHeHUss W JJUHA  BOJIHBL
[Tonepeunsie U IPOOJIbHBIE BOJHBI

522

##HPar##H# Vntepdepentus u nudpaxiys
MEXaHUYECKHUX BOJIH

5.2.3

3Byk. CKopocTh 3ByKa. I'pOMKOCTBH 3ByKa.
BricoTta Tona. TeMOp 3Byka

524

DONEKTPOMarHUTHBIE  BOJHBL. Y CJIOBHSA
W3IYYCHUsT  DJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenrtanus Bektopos E, B u v
B AJICKTPOMArHUTHOW BOJTHE B BaKyyMe

5.25

CBoiicTBa  DJIEKTPOMAarHWTHBIX  BOJIH:
OTpa)k€HUe, IpPEeIOMIICHHE, IOIApU3aLys,




mudpaxius, uHTephepenuus. CKoOpocTh
ANEKTPOMArHUTHBIX BOJIH

5.2.6

IIIxama 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >JeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U ObITY

5.2.7

[IpyHIMIIBI paguOCBA3M U TEJICBUICHMUS.
Pannonokanus. DNEeKTpOMarHuTHOE
3arpsA3HEHUE OKPYIKAIOLLEH Cpebl

5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHbBIC
WHCTPYMEHTBHI, yJIBTPa3ByKOBAs
JUAarHOCTHKAa B TEXHUKE U MEIMIINHE,
pamap,  paaAMONPUEMHHUK,  TEJIEBU30D,
anTeHHa, Tenedon, CBU-neup

5.3

##HHPariH#OIITUKA

531

[IpssMosIMHETHOE PACIpPOCTPAHEHUE CBETA
B OHOpOIHOM cpene. JIyd cBera

53.2

OtpaxeHune cBeTa. 3aKOHBI OTPAKECHUS
cBeta. [loctpoeHne m300paXkeHuid B TWIOCKOM
3epKane

5.3.3

5.34

IIpenomnenne cBeTa. 3aKkOHBI TPEIOMIICHUS
CBETA. AOCONIOTHBIN IIOKa3aTenb
IIPEJIOMIICHHUSA

Ioymoe BHYTPCHHEE OTpaXKEHHE.
IIpenenbHblld yroa IMOJTHOIO BHYTPEHHEIO
OTpakKeHUs

5.35

Hucnepcust  cBeta. CloXHBI  CcOCTaB
6emoro ceeta. LlBer

5.3.6

Cobwuparonie ¥ pacceWBArOIINE JIMH3BI.
Tonkas nuH3a. MOKYCHOE pPACCTOSHHUE U
OIITHYECKAs CWJa  TOHKOH  JIMH3EL
[TocTpoenne n300pakeHUi B COOMPAIOIITNX
U pacceuBalomMX JuH3aX. Dopmyna
TOHKOM JHH3EL. YBEJIWYCHHE, JaBacMoe
JIMH301

5.3.7

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM
OIITUKU

5.3.8

Wntepdepentmst  cBera.  KorepeHTHbIe
HUCTOYHUKHU. Ycnosus HaOJII01eHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB

5.3.9

Hudpakuus  cBera.  JudpaxiuoHHas




peméTka. YcioBue HaOMIOIECHUS TJIABHBIX
MaKCUMYMOB npu IIaICHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonstpu3anus cBeTa

TexHuueckue yCTpOMCTBA: OYKH, JyIa,
¢doroanmnapar, NPOESKIMOHHBIA ammapar,

5.3.11 MHUKPOCKOIIL, TEJCCKOII, BOJIOKOHHAS
OMTHKA, TG paKInOHHAS pemréTka,
TIOJISIPOM T
[TpakTuueckue paboTHL W3mepenue

5312 Hokasaress ImpenomieHus. McciemnoBanue
o CBOMCTB  W300paKeHWM B  JIMH3aX.

Ha6monenue qucnepcuu cBeta

SJIEMEHTHI CIIEHUAJILHOM TEOPUU OTHOCUTEJILHOCTH

['panuubl TPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOpUHU
6.1 OTHOCUTEIHLHOCTH: MHBapUaHTHOCTb
MOJyJsl CKOpPOCTH CBETa B BakKyyMe,
MPUHIUIT OTHOCUTEILHOCTH DUHIITEITHA

6 OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
6.2 3ameyIeHHe BpPEMEHHM U COKpAIICHHE
JUTHHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHOW YaCTHIIBI
CBsi3b Macchl C DHEpPrued M UMITYJIHECOM
6.4 CBOOOJIHOM 4YacTHIIBl. ODHEPrus IOKOs
cBOOOIHOM 4aCTHIIBI
7 KBAHTOBAS ®U3NKA
#i#Par###IJIEMEHTBI KBAHTOBOI OIITUKU
®otonbl. Popmyna [Inanka cBsi3u SHEPrUU
711 ¢boTOHA C ero 4YactoTol. ODHeprus u
uMIyJbC (OoToHA
OtkpeiTHe U HccaenoBanue Gporodddexra.
7.1.2 Omeitet AI. CroneroBa.  3aKoHbI
7.1 dboTorddexra
YpaBHeHue OHHIITENHA IS
7.1.3 ¢doroaddexra. «Kpacnas TPaHULIA»
dhoToarddekra
7.1.4 Hasnenune ceeta. OmerTel [1.H. JIeGenena
7.1.5 XHUMUYECKOE JICMCTBHE CBETA

7.1.6 Texnuueckue ycrpoiictBa: (oTor/IeMEHT,




(dhoTomaTuuk, COJIHEYHAasd Oatapes,
CBETOINO]I

7.2

7.3

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OnbITE
Pezepdopna mo uccie10BaHUIO CTPOSHUS
atoma. [lmanerapnas mojens atoma

71.2.2

ITocTymatel bopa. N3ny4yenue 51
HoryiomeHue  (OTOHOB MpH  Mepexone
aTOMa C OJHOrO YpOBHS DHEPIMHM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEH
SHEPruy aToMa BOJIOpPOaa

7.2.3

BonHoBeIe cBoiicTBa 4YacTull. BoiHBI 1€
bpoiins. KopnyckynisipHO-BOJIHOBOM
nyam3M.  Jludpakuus AJIEKTPOHOB Ha
KpHCTaJIax

724

CHOHTaHHOE W BBIHYXXJACHHOE H3IIyY€HHUE.
Y cTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

TexHuueckne yCTpOMCTBA: CIEKTPaJIbHbBIN
aHan3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[Ipaktnueckne  pabotel.  HabGmronmenue
JINHEMYaTOro CIeKTpa

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHUST M PETUCTpaIUU
3JIEMEHTapPHBIX YaCTHL]

7.3.2

OtkpeITHE  PaAMOAKTUBHOCTH.  OIBITHI
Pesepdoprna mo ompeneneHHI0 COCTaBa
pamuoakTHBHOrOo  m3nyueHus. CBoiicTBa
anbda-, 6eta-, ramMmma-u3nydeHus. BiusHue
PaaOaKTUBHOCTH HA JKUBBIE OPraHU3Mbl

7.3.3

OTkpbITHE  TPOTOHA W HEUTpOHAa.
Hyxnonnass moxens sigpa I'eiizenbepra —
WBanenko. 3apsan siapa. MaccoBoe uuciio
sapa. M3oTomnsl

7.3.4

Anba-pacma. DNEeKTPOHHBIN "
ITO3UTPOHHBIN Oera-pacnan. lNamma-
U3ITyYEHHUE. 3aKOH  paJAMOaKTUBHOI'O
pacnaja

7.3.5

OHeprus CBS3M HYKIOHOB B  sJIpe.
SAnepusie cuibl. Jledekt Maccol aapa

7.3.6

SAnepuble peakuuu. JleneHWe M CHHTE3
anep




7.3.7

AnepHsiit peaxTop. TepmosinepHbIi
cunte3. [IpoOrembl W  NEPCHEKTUBBI
SAIEPHOW  DHEPreTUKH.  DKOJOIMYECKHE
aCIEKTBI IEPHON SHEPTETUKH

7.3.8

OneMeHTapHble  4acTulbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIbHBIE
B3aUMOJCHCTBUSA

7.3.9

TexHuueckue  yCTpPOMCTBA:  JO3UMETD,
kamepa Bunbcona, sAepHBIM peakTop,
aToMHas 6om0a

7.3.10

[Mpaktuueckne pabotel. HccnemoBanue
TPEKOB YaCTHII (o TOTOBBIM
dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro neba. Co3Besnus, sipkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE IBHKECHHUE

8.2

Conneunas cucreMa. llmanersl 3eMHOI
TPYIIIIBL. IIna"eTsI-TUraHThI u X
CIyTHUKH, KapJIMKOBBIC TUIaHETHL. Maibie
Teaa COJIHEYHOH CUCTEMBI

8.3

8.4

Connne, ¢orochepa u  armocdepa.
ConHe4Hast akTHBHOCTb

Nctounuk sHeprun ConHua u 3BE37

8.5

3BE3AbI, WX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTh, PajlycC, TeMIleparypa,
ux B3aMMOCBSI3b. Huarpamma
«CHOEKTPAJbHBIA KJIACC — CBETHUMOCTBY.
3BE3bI  TUVIABHOH  ITOCJIEI0BATEILHOCTH.
3aBHCHMOCTh «Macca — CBETUMOCTDY IJIS
3BE€3]1 IJIaBHOM ITOCIEA0BATEIEHOCTH

8.6

#H##Par###BayTpeHHee CTpoeHHE  3BE3I.
CoBpemeHHbIE IIPEJCTABIICHUS 0
MpoucXokaeHnd u 3Bomouuu ConHIa u
3BE3]1. DTambl )KU3HU 3BE3]T

8.7

Mrneunbii  Ilyte — Hama [anakTuka.
CroupaneHas  cTpykTypa  [amaktukw,
pacnpeneiieHMe 3BE31, Trasa W IbUIH.
[lonoxenne wu paBwxenune ConHua B
lamaktuke. Ilmockas wu  chepuueckas
MoJCUCTEMBI I amakTHKH

8.8

Tuner ramaktuk. PagmorajgakThku u
KBa3apbl. UEpHBIE ABIPHI B sAPAX TAIAKTHK




8.9

8.10

Bcenennas.  Pacmiupenune  BceneHHOM.
3akon XaO06ma. PasOeranue rajgakTHK.
Bospact u pamuyc BcenenHou, teopus
bonpmioro B3peiBa. Mogens  «ropsdeit
Bcenennoit». PenukToBoe n3inyueHue

Macmirabnass  cTpyktypa  BceeneHHoM.

Meraranaktuka. Hepeménusle mpoOieMsl
aCTPOHOMUU




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Guzuka. 10 knacc. Maxumes I.4., Byxosues b.b., Corckuiit H.H.; mox penakiueit
ITapdenTtreBoit H.A. AkuronepHoe oGrectBo «M3narensctBo «lIpocBemienne

» ®uzuka. 11 knacc. Mskuies I'.51., byxoBues b.b., Yapyrun B.M.; nox penaknuei
[TapdentpeBoit H.A. Aknmoneprnoe odmectBo «M3natenscTBo «IIpocBemnieHney

METOJJUYECKHUE MATEPUAJIBI JIJISA YYUTEJIA

®usuka : 10—11 k1. : moypod. riaHupoBaHue: mocodue

—M. : Ilpocsemenue, 2013. — 128 c. ans yuuteneit oduieodpasopar. opranuzanuii/ B. ©.
IHnnos.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1 http://nsportal.ru - connanbHas ceth pabOTHUKOB 00pPa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKose.

3 http://festival.1september.ru/articles/ - dectuBans negarorndeckux uaei « OTKPBITHINA
YPOK».

4 http://www.fizika.ru/ - cailt 1uist yunreneir GU3MKH U UX YUYCHUKOB.

5 http://www.physics.ru/ - matepuains o ¢pusuke.

6 www . ege .edu.ru - uapopmannonHslii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas xomtexmus [{OPoB
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