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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpEHEro OOILero
oOpa3oBaHus pa3zpab0oTaHa Ha OCHOBE IOJOKEHUH U TpeOOBAHUN K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeiIbHOM MporpaMmsl, npenactaBieHHbIX B OI'OC
COO, a Takxe ¢ yué€roM (enepanbHO paboyell NporpaMMmbl BOCIUTAHUSA U
KOHLEMUMU TpenojiaBanust yuyeOHoro npeamera «Pusuka» B o0Opa3oBaTeIbHBIX
Oopra"usanusax Poccuniickon denepanun, peanu3yommux OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HaNpaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcs 10—11 kinaccoB npu 00yyeHun
X (u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIbHOCTHOIO MOJAXO0/A.
[Tporpamma no ¢usmuke coorBercTByeT TpedoBanusm OI'OC COO k mmaHupyeMbIM
JMYHOCTHBIM, MPEMETHBIM U METANpPEIMETHBIM pe3yjIbTaTaM OOyYeHHUs], a TAKKe
YUYHUTHIBAET HEOOXOJUMOCTh peau3alliil MEXIPEIMETHbIX CBsA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMU NpeaMeTaMu. B Hell onpenenstoTcss OCHOBHbIE
Heny u3ydeHus GU3NKM Ha YPOBHE CPEAHETo O0IIero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3uke BKIIOYAET:

e IUIAHMpPYEMBIE Pe3yJIbTaThl OCBOCHUA Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI 10 F0JIaM 00YUYEHUS;

* cogepxaHue yueOHoro npeamera «dusmukay mno rogam o0y4eHuUs.

®duzrka kKak Hayka o HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyMas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHUM 00 okpy:xaromiemM mupe. LIKoapHBIN Kypc GU3HKK — CUCTEMOOOPa3yOIINT
JUI €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJIICHHMM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuszmdeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpejAessieT  XapakTep M pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHH B c(pepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMHM M Apyrux. M3ydenue
(GbuU3HKKM BHOCUT OCHOBHOM BKJIa/l B GOPMHUPOBAHKE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarouuxcs, B (OpMUpPOBaHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
NO3HAHUS MIPU BBINIOJHEHUU UMHU YUYE€OHBIX UCCIIEA0OBAHUM.

B ocHOBY Kypca ¢pu3nuku 1y1st ypOBHS CpETHET0 O0IIEro 00pa30BaHuUs MOJI0KEH
PN UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €70 TOCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUH € HEM KypcC SBJISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3/ieloB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKO, TAK 1 COBPEMEHHOM (DU3HUKHU.



Hoes cenepanuszayuu. B cOOTBETCTBMM € HEW MaTepual Kypca (pusuku
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHrE MPEICTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BEIIECTBE U
noJe.

Hoes cymanumapusayuu. EE peanuzauus mOpeanojiaraeT HUCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PECHUYCCKIMHE, HPABCTBCHHBIMU
Y DKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonoii nanpaenennocmu. Kype pu3nku npeanongaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX IMPHIOKEHUH U3yUYEHHBIX
TEOpU U 3aKOHOB.

Hoes sxonocusayuu peanu3yercs TOCPEACTBOM BBEACHHS DIIEMEHTOB
CONIEp’KaHus, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a TakXke 00CYXKIEHUs
po6JieM palvoOHAIILHOTO MPUPOIOTIONIb30BAHMS U HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBISAIOTCS (pusmyeckue teopuu (HopMHUPOBaHHUE MPEICTABICHUN O
CTPYKType TocTpoeHus: (U3nIecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPO/IE, TPaHUIIAX TPUMEHUMOCTHU
TEOPUA, JUIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUHN U MPOIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOIX0A B Kypce (U3WKH peau3yeTcsl Mpex/e
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHON AEeSITeTbHOCTH O0YyYaOUIUXCA.
Jl11s 6a30BOT0 YpOBHS Kypca (PU3UKH — 3TO HCTIONIb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OPaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0O0bEIMHEHBI B OOIIMIA CIMUCOK YUYEHHYECKHX MPAKTHYECKUX padoT.
Brigenenne B yKka3aHHOM TepedyHe J1abopaTOpHBIX padoT, MPOBOAUMBIX IS
KOHTPOJIA Y OLIEHKH, OCYIIECTBIIACTCS yUYaCTHUKAMU 00pa30BaTEeILHOTO IMpoliecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHAIIeHWs kaOuHera (usuku. [lpu
3TOM O0ECIEeYMBAETCs OBJaJCHUE OOyYarolIMMHUCS YMEHUSMU HPOBOJUTH
KOCBEHHbIE HM3MEPEHUSs, MCCIEJOBaHUSI 3aBUCUMOCTEH (U3MUECKUX BEIUYUH U
TIOCTAHOBKY OITBITOB TIO MTPOBEPKE MPEITI0KEHHBIX TUITOTE3.

Bonbuioe BHIMaHME yAeTSETCS PEHICHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu 3TOM A1 pacu€THBIX 3a]1a4 MPUOPUTETOM SBIIAIOTCS 3aJa4u C SBHO 3aJaHHOU
bu3nueckoil MOJENblo, MO3BOJSIONIME MPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK U WHTETpUPYs 3HAHUS U3
pasHbIX paszaenoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUs HA
0oOBsICHEHHE MpPOTEeKaHUus (U3NYECKUX SBICHUH M TPOILECCOB B OKpYKArOIIEH
KU3HH, TpeOytonue BhIOOpa (U3MYECKON MOJENH ISl CUTyallud MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
o0ecrieueHno yuyeOHOro mpoiiecca 0a30BbIii YpOBEHb Kypca (DM3UMKH Ha ypOBHE
cpeaHero o0Omero o0pa3oBaHUsl JOJKEH H3Yy4yaTbCsl B YCIOBUSX MPEAMETHOIO
KaOnHeTa (PU3MKU WIM B YCIOBUAX HHTETPHUPOBAHHOIO KaOHMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOI0 IMKiIa. B kaOuHeTe (U3MKH JOJDKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJIOBaHUE JUIsl BBIMOJHEHHUS YKAa3aHHBIX B MpOrpaMme II0
(bU3HKe YUCHUYECKHUX MTPAKTUICCKUX PabOT M IEMOHCTPAIIMOHHOE 000pYI0BaHHE.

JleMoHcTpaniuoHHOe  00opy/0oBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHITUTIOM MUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (PU3MKE KIIIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX MIPUMCHCHHM.

JlabopatopHoe 0O0OpyJOBaHHE [JIi YYEHUYECKUX MPAKTHUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUICKTOB M OOEcTednBacTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYyX oOydJaromuxcs. TeMaThudeckre KOMILUIEKThHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMU TIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BAHUH SIBIISIIOTCS

e (¢dopMHpOBaHHE HWHTEpPeca U CTPEMIICHHS OOYYaIOIIUXCS K HAy4YHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYalIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEN;

e pPa3BUTHEC MPENICTABICHUN O HAYYHOM METOJIC TIO3HAHUS B (DOPMUPOBAHHE
UCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (dopMHpOBaHKUE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHs] OCHOB
CTpPOCHHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (GopMHpOBaHHEC YMEHUH OOBICHATH SBICHUS C HCIOJIH30BAHUEM
bu3HYecKrX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (dopMHpOBaHUE TPEACTABICHUN O poiu (DU3UKU ISl Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTrmkeHne 3THX Ienei 00ecrednBaeTCsl pelIeHneM CIeIyIONNX 3a1ad B

nporecce u3ydeHus Kypca GU3NKN Ha ypPOBHE CPEAHETo 001ero oopa3oBaHus:

e TPHOOPETEHHE CUCTEMBI 3HAHUM 00 00INX (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYAs MEXaHUKY, MOJIEKYJIApHYIO (U3uKy,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTBI aCTPOPU3HKHY;

e (GOpMHpOBaHHEC YMEHUH TPUMEHITh TEOPETHYCCKUE 3HAHUA IS
0OBsCHEHHS] (PU3NYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOW KU3HU;



e OCBOCHHME CIOCOOOB pEIICHHS pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOU
dbu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3/laHne (PU3NUECKON MOJIENH, aICKBATHOM YCIOBUSM 3aJ1auu;

e TMOHMMaHUE (UBUYECKUX OCHOB W NPHUHIMUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOIMYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOIILYIO

cpeny;

e OBJIQJICHHE METOJaMH CaMOCTOSITEIBHOTO TUIAHUPOBAHUS M TMPOBEICHUS
(bU3NYEeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEPIpETaruu WHGOpMAIIIH,
OTIpeieNICHUs TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAHHE YCJIOBUU JJISI PA3BUTHUSI YMEHUU MPOECKTHO-UCCIEN0BATEIBCKOM,
TBOPUYECKOU NIEATETLHOCTH.

Ha usyuenune ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOLIETro
obpazoBanust orBoautcs 204 yacos: B 10 knacce — 102 vacoB (3 yaca B HEJENI0), B
11 xnacce — 102 yacos (3 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3NKE TEpeueHb JTa0OpaTOPHBIX U
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BbIOOP
IPOBEICHUS JTA0OPATOPHBIX PabOT M OMBITOB € YYETOM WHIAWBHUAYATbHBIX
0COOEHHOCTEH 00yYJarOIIMXCS.

BocnuraTenpHbIi TOTEHITMAT IpeaMeTa «(hU3UKay peaan3yeTcs Jepes:

-PUBIICYCHUE BHUMAHUS 00YJArONINXCS K IECHHOCTHOMY aCIEeKTy U3y4aeMbIX Ha
ypOKax SIBICHWUH, OPTaHHU3AIMI0 WX PabOTHI C MOIyYaeMON Ha ypOKE COIUATHHO
3HAUMMON uHpOpMallMe — WHULIHUUPOBAHUE €€ OOCYXKICHUS, BbICKa3bIBAHUS
00y4aloIMMUCAd CBOEr0 MHEHHUS 10 €€ IMOBOJYy, BBIPAOOTKHM CBOETO K HeH
OTHOIIICHUS;

-JIEMOHCTpAIMI0 O0yYalomMUMCsl TPUMEPOB OTBETCTBEHHOI'0, TPaKIaHCKOIO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIOOUS U J0OpOCEepACYHOCTH, Yepe3 IMOoa00p
COOTBETCTBYIOIIMX TEKCTOB [IJIsl YTEHMs, 3a7ad JUIsl pEeIIeHHUs, MPOOJIEMHBIX
CUTYaIHH 17151 00CYKICHHS B KJIACCE;

-IPUMEHEHHE Ha YpOKaX HHTEPAKTUBHBIX (OpM pabOThl C 0OyYarOUTUMUCH:
WUHTEJUIEKTYaJbHbIX UIpP, CTUMYJHPYIOIIUX I[IO3HABATEJIbHYI0  MOTHUBALUIO
oOydJaronmxcsi; JAUCKYCCHM, KOTOpPBbIE JAlOT OOYYarolmMMCS BO3MOXKHOCTH
MPUOOPECTH OMBIT BEACHUS] KOHCTPYKTUBHOTO JUAJIOTra; TPYNIOBOM pabOTHI WU
paboThl B TMapax, KOTOpPhIE yd4aT oOOydYarommxcss KOMaHIAHOW paboTre W
B3aUMOJICUCTBUIO C IPYTUMH O0yYaIOIIUMUCS;

-UHUIMUPOBAHUE U TOJJEPKKY  HUCCIEIOBATEIbCKOM  JEATEIbHOCTH
oOyyarolmmxcsi B paMKax pealv3aldd UMW HHAUBUIYAIbHBIX W TPYNIOBBIX
UCCIIEIOBATEILCKUX TPOCKTOB, YTO JACT HABBIK YBAXXUTEJIBHOI'O OTHOIICHUS K
qy)XuUM  uaesM, oGOpMIICHHBIM B paboTax Apyrux HCCieaoBaTeNeii, HaBbIK
MyOJIMYHOTO BBICTYTUICHUS TIepe]] ay AUTOPUEH, apryMEHTUPOBAHUS U OTCTAaWBaHUS
CBOEH TOUYKH 3pECHHUSI.






COJEPXAHME YYEBHOI'O ITPEIMETA
10 KITACC

Paznes 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka o mpupone. HayuyHble METOABI NMO3HAHUS OKPYKAKOLIETO
Mmupa. Poiib 3kcriepuMeHTa v TEOPUH B MPOLECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (husuke.

MopenupoBanue (pu3MyecKux SBJICHUM M TpolieccoB. HayuHble THIOTE3BI.
®duznyeckue 3aKOHbI U TeOpUH. ['paHuIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBHSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

[Tepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTh) U
YCKOpPEHHE MaTepHalIbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMBbI KOOpPJIMHAT.
CiioxeHne nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsMOJIMHEHOe nBrkeHue. ['paduku
3aBUCUMOCTH  KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, IYTH M HEpPEeMEUICHUs
MaTepHaIbHOW TOUYKH OT BPEMEHHU.

CBoOosiHOE TIafieHue. Y CKOpeHue CBOOOHOTO MaIeHHUS.

Kpusonunennoe npmxenue. /[BmxkeHne MmaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM M0 MOJYJIKO CKOPOCTBIO. YTJIOBas CKOpPOCTb, JUHEHHAsI CKOPOCTb.
[lepuon u yactora obpanieHus. LleHTpocTpeMuTeNIbHOE YCKOPEHHE.

TexHuueckue yCTpPOMCTBAa M MPaKTUYECKOE TPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPSI0B, LIEMTHbIE M PEMEHHBIE TIEpEIayuu.

Jlemoncmpayuu

Mogenbs cucteMbl OTCYETA, WILTFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmronenne ABmkeHus Tena, OPOIIEHHOrO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUSI.

Hanpasnenue ckopocTy pu ABUKEHHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie padbomul

N3yyeHne HEPaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTAMH, MPOMJECHHBIMU TEJIOM 3a
MOCJICIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHUS IAPHUKA B BA3KOMN KUIAKOCTH.

N3yuenune aBuxeHus Tena, OPOMICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutenbHOoCcTH  ['anmmnes.  Ilepselii  3akoH  Hbrorona.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoil 3akon HeroToHa
JUIs MaTepUaIbHON TOUKU. Tperuit 3akoH HproTOHA 1711 MaTEpUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHuss. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTBb.

Cwuia ynipyrocrtu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenus (mokosi, CKonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUsl CKOIBKEHHUS U cuiia TpeHus nokos. KoadduimenT tpenus.
Cuna conpoTUBIICHUSA NPU ABUKEHUU Te€Ja B )KUJKOCTH WJIU Ta3e.

[locTynarenbHOE U BpalllaTeIbHOE IBMXKEHHE a0COIIOTHO TBEPOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. [lmedo cumbl. YcnoBus
paBHOBeCUs TBEPJOIO TEIIA.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE NPUMEHEHUE: MOAIIMITHUKH,
JBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBnenne nHepuUM.

CpaBHeHHE Macc B3aUMOAEHCTBYIOIIUX TEJL.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CroxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JehopmaIuu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUU.

CpaBHEHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Nzyuenune aBuxeHus: Opycka 1o HakJIOHHOM MIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmmnynsc MarepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbe cuiibl 1 M3MEHEHHWE HMITYJIbCa TeJla. 3aKOH COXPAHEHMS MMITYJIbCA.
PeakTuBHOE NBHXKEHHE.

Pabora cusnbl. MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MarepuaibHOM To4ykd. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorennumanbHas SHEprusl. [TorennumanbHas SHEprus YIPYyTO
nedopMupoBaHHOU NpykuHBL. [loTeHIIManbHas SHEPTHS Tesia BOJIW3U MOBEPXHOCTH
3eMIIH.

[loreHunanbHple W HENOTCHUUAIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW IHEPTUH CUCTEMBI TEN. 3aKOH
COXpaHEHHSI MEXaHUYECKON IHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHnueckne yCTpOWCTBA U IPAKTUUYECKOE NMPUMEHEHHE. BOLOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBHON YHEPTUN B KHHETHYECKYIO M 0OOPaTHO.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHnre abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThI CHIIBI C U3MEHEHUEM MEXAHMYECKOW DHEPTUr
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Paszpnes 3. MosekyasipHas (pu3uka 1 TEPpMOAUHAMHUKA
Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUUECKOT meopul
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHHUS U
B3aWMOJICMCTBUSL YaCTUI] BElIECTBA. MoJAenu CTPOCHUS Ta30B, XKUJKOCTEU H
TBEPJIBIX TEN U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mepsl MoJiekyJ. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ uaMmepenue. lllkana temmeparyp
Llenbcus.



Mopens  upeanpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOpHM HACaIbHOro rasza. AOCONIOTHash TeMIiiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEPrMU TEIUIOBOTO JBWXKEHMsA dvacTull rasa. [llkama
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH [lanbToHa. M30mpouecchl B MACANbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHu4yeckrue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JHUCKPETHOE CTPOCHHME BElIeCTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COECTUHEHUM.

OmnbIThl 10 TP PY3UN KUAKOCTEN U razoB.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, JIOKa3bIBAIOIINE CYIIECTBOBAHHE MEXKMOJIEKYJIISIPHOTO
B3aUMOJECUCTBUSL.

Mopens, HIuTFoCTpUpyonas Mpupoay JaBICHHUS ra3a Ha CTEHKU COCYya.

OneITEl, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSIHMS MJIECAJIBHOIO Tasa,
U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

Onpenenenne Maccel BO3QyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHMU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATypPbl BO3yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXIy ITapaMeTpaMU COCTOSHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckass cucreMa. BHYTpeHHSS dHEpPrus TEPMOIMHAMUYECKOU
CUCTEMBI U cIoco0b!I €€ n3meHeHus. KonuuecTBo TemnoTsl U pabota. BHyTpeHHsis
DHEpPrus  OJAHOATOMHOIO  HJEalbHOro  rasa. Buasl  Temulonepenavu:
TEIJIONPOBOJIHOCTh, KOHBEKIIUS, U3Jy4YeHHUE. Y IeJbHAS TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEITIOTH NpH TEIIONEepeaaye.

[lonsiTue 00 aauabatHoM mporecce. llepBblid 3aKOH TEPMOJAMHAMHUKH.
[IpumeHenne mepBOro 3akoHa TEPMOAMHAMUKHM K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Btopoii 3akon TepmoamHaMuky. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIMOBI ~ AE€WCTBUS — TEIUIOBBIX  MAlIUH.
[Ipeobpa3oBanus SHEPruu B TEIUIOBBIX MamuHaX. KoadduiueHT mone3Horo
nericTBusl TeruioBord MamuHbl. [lukin KapHo um ero kodpduumMeHT moie3HOro
NEUCTBHUA. DKOJIOTHUECKHE MPOOJIEMbI TETUIOIHEPTETHUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEpPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM CXATOTO BO3/yXa, HarpeBaHue >Qupa B
JaTYHHOU TpyOKe MmyTEM TpeHHusl (BUIECOAEMOHCTPALINS).

N3MeHeHne BHyTpeHHEH SHEPruu (TeMIiepaTyphl) Tea Ipu Terlonepeaaye.

OnbIT 0 a1nabaTHOMY PaCIIMPEHUIO BO3/1yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATElsl BHYTPEHHETO CTOpPaHus, pEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Aepecammnsvie cocmoanusa eeuwyecmea. Dazoevie nepexoovt

[TapooGpa3oBanue u koHaeHcanus. Mcmapenne u kumnenue. AOCOTIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmieHHbI map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tena. AHU30TPONHMS CBOMCTB
kpuctamioB. Kuakue kpuctawibl. CoBpeMeHHble MaTtepuanbl. [lnaBnenuwe wu
KpUCTayu3aIus. Y aeibHas TerioTa miasienus. Cyomumarus.

VYpaBHeHue TerioBoro dajgaHca.

TexHu4yeckre yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KaJTIOPUMETP, TEXHOJIOTHUHU MOJYyUYEHHUS COBPEMEHHBIX MaTEpHUaJOB, B
TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiICTBA HACBHILLICHHBIX MTAPOB.

Kunenue rnpu nmoHW>KEHHOM JIaBJICHUH.

CnocoObl n3MEepeHus BIaKHOCTH.

HaGnronenue HarpeBanust  MiaBJIeHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JDjaeKTpoaMHAMMKA
Tema 1. Inekmpocmamuxa
DJIEeKTpU3aLUS TEI. DIEKTPUUECKU 3apsi. J[Ba BUIa 2JIIEKTPUUECKHUX 3aPs/I0B.
[IpoBOgHUKHN,  JUAJAEKTPUKA W MOJYNPOBOJHHUKU. 3aKOH  COXPaHEHUs
IIEKTPUYECKOTO 3apsi/ia.
BzaumopeiictBue 3apsaaoB. 3akoH KysioHa. TodedHbIN 2JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoae. Hanpsok€HHOCTe  anekTpuueckoro mnofs.  [IpuHnun



CYIIEPIIO3ULINMN DJIEKTPUUECKUX TOJIeH. JIMHMKM HanpsKEHHOCTH JJIEKTPUYECKOIO
OJISL.

Paborta cun anextpocratrudeckoro nojs. [lorennuan. Pa3HOCTh NOTEHITMATIOB.
[IpoBOIHMKM W JUBIEKTPUKU B BJIECKTPOCTATHUUECKOM mMoiie. Juanexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKkocTb. KoHaeHncarop. DIeKTpoEMKOCTh MIIOCKOTO KOHIAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATopa.

TexHuueckrue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTATHUECKasl 3allluTa, 3a3e€MJICHHE JIIEKTPOIPUOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN allapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.

B3auMopelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAs 3aLIUTA.

JIMAIIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBACHUMOCTBb  DJIEKTPOEMKOCTH INIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXKAY HUMHU U IUAIEKTPUIECKOW NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3mepenne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOrO TOKA.
Uctounuku Toka. Cuna Toka. [locTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTka LEeTu.

DJIEKTPUYECKOE COINPOTUBIICHHE. Y IEIBbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaIeNbHOE, CMEIIIAHHOE COETMHEHUE IPOBOJHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AIEKTPUYECKOTO TOKA.

DIIEKTPOJABHKYIIAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HMCTOYHUKA TOKA.
3akoH Oma 111 OTHOM (3aMKHYTOM) 3JIeKTpUuyecKoi nenu. KopoTkoe 3aMbIKaHuE.

DJIEKTpOHHAasT  MPOBOAUMOCTh  TBEPHABIX  METAUIOB.  3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynipoBOIHUKH. CoOcTBeHHas " MIpUMECHAas MPOBOJIMMOCTb
oJIynpoBOgHUKOB. CBOMCTBaA p—n-niepexoa. [TomynmpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M  paciulaBax  3JIEKTPOJMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALIMS. DIEKTPOIIU3.



DJIEKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3MmepeHue cuiibl TOKa U HAMPSHKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IJIOIA/IN TTOTIEPEYHOT0 CEUYEHUsS U MaTepuaa.

CmenianHoe COeIMHEHNE MPOBOJHUKOB.

[IpssMoe wW3MepeHHne dIEKTPOABMXKYIIEH cuibl. KopoTkoe 3ambIKaHHE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JIEKTPOIIUTOB.

HckpoBoil pa3psa U IpOBOAUMOCTh BO3/1yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydenune cMEmaHHOro COEINHEHUS PEZUCTOPOB.

N3MepeHne 351eKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habnronenue anextposusa.

MexnpeaMeTHble CBSI3H

Nzyuenune xypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce oCymIecTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€d C KypcamMM MaTeMaTHKH,
OHMOJI0TUH, XUMHH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemnvie nonsmusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JMHEWHas (QYHKIHA,
napabona, runepbosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoecusa: mexannueckoe ABWXEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TeII000MEH KUBBIX OPraHU3MOB (BHUABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AJIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHNE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAS Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU U Ta30B,



AIEKTPUYECKUE  CBOMCTBA  METAJIOB,  AJEKTPOJUTHUYECKAS  JMCCOLIMAIUA,
raJibBaHUKA.

l'eocpacghus: B1aXXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIUIMHUKHA, HCMOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelIb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOM XOJIOJUILHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUsS] COBPEMEHHBIX MAaTEpHUaJIOB, B TOM YKCJIE HaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE BJIEKTPONPHUOOPOB,
KCEPOKC, CTPYUHBI MIPUHTED, AIEKTPOHArpPEBATEIbHbBIC pUOOPHI,
AIEKTPOOCBETUTEBbHBIE MPUOOPHI, raJbBAHUKA.

11 KITACC

Pa3znen 4. JiaekTpoauHaAMMKA

Tema 3. Mazcnummnoe none. IneKmpomacHUMHAA UHOYKUUS

ITocTostnHBIE MarHuThl. B3anMoaeicTBue NOCTOSHHBIX MArHUTOB. MaranuTHoe
nojie. Bektop MarHuTHOM MHAYKUMU. [[pUHIUIT CynIeprIO3UIIMA MarHUTHBIX MOJIEH.
Jluaum MarHuTHOM uWHAYyKUMU. KapThHa JHMHUKA MAarHUTHOW HHAYKIHUHU TIOJIS
MMOCTOSIHHBIX MarHUuTOB.

MarauTHOe TMOJ€ MPOBOJHMKA C TOKOM. KapTmHa InHMHUNA WHAYKIHU
MAarHUTHOTO TIOJIA JJIMHHOTO IPSAMOIrO IMPOBOJHHKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelicTBre TpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MO1yJib U HaIlPaBJICHUE.

Cuna Jlopeniia, e€ MOy/Ib U HampaBiieHUE. J[BUKEHHUE 3apsSKEHHON YaCTUIIBI
B OJTHOPOJTHOM MarHuTHOM IMoje. Pa6oTa cuisl Jlopenna.

SIBneHne 3NEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BekTOpa MAarHUTHOM
WHIYKIWAHA. OJIEKTPOABIKYILAS CHJIA HWHAYKUHAH. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu @apanes.

BuxpeBoe nanexktpuueckoe Tmosie. ODIEKTPOJBIXKYILIAs Cula HHIYKIUU B
MIPOBOJHUKE, IBMKYILIEMCS MTOCTYNATEIbHO B OAHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS — CHJA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: TMOCTOSHHbBIC
MArHUThbl, 3JEKTPOMArHUTHI, SJIEKTPOJABUIATENb, YCKOPUTEIHA 3JIEMEHTapPHBIX
YaCTUIl, THIYKIIUOHHAS I€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIIOHEHHE JIEKTPOHHOIO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBnIeHHE 2IIEKTPOMATHUTHOW UHAYKIUH.

IIpaBuio Jlenna.

3aBUCUMOCTb 3JIEKTPOJIBUKYILIEH CHIJIBI MHAYKUIHUH OT CKOPOCTH M3MEHEHUS
MarHuTHOIrO MOTOKA.

SIBneHne cCaMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbomul

N3yyeHne MarHuTHOTO MOJIs KaTYIIKU C TOKOM.

HccnenoBanue siBieHUs 3JIIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€O0AHUA

KonebGarenbnast  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJIEOAHUS.
INapmonnueckue kosnedanus. Ilepuoa, yactora, amrmumryga v (aza KoseOaHUM.
[IpyXuHHBIA MasTHUK. MareMaTUYECKUN MASTHUK. YPAaBHEHUE TapMOHUYECKHUX
kosnebOanuii. [IpeBpanieHue 3Hepruu Npu rapMOHHUYECKUX KOJIECOaHUSX.

Koneb6arenbupiii  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KoJieOaHUS B
UJCATbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akOoH CcoOXpaHEHUs
SHEPIUHU B UJI€AJTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KoneOaHusx. BoIHYKICHHBIE MEXaHUIECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIEC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[Tepemennsbiii  TOk. CUHYCOWIAJIBbHBIM MEPEMEHHBIM TOK. MOIIHOCTD
NIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JECUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSHKECHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada u MOTpeOICHUE IEKTPUISCKON
SHEPruu. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VICIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUN
3BOHOK, T'€HEPATOP NMEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOIIepeay.

Jlemoncmpayuu

UccnegoBanne mnapameTpoB KojeOaTeNbHOW CHUCTEMbI (MPYKUHHBIM WK
MaTeMaTUYECKUI MasTHHK).

Habnronenue 3aryxaromux KojieOaHuil.



UccnenoBanune CBOMCTB BBIHYKJIECHHBIX KOJICOAHMIA.

HaGnronenue pesonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HAIIPSDKEHUS! OT BPEMEHU) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1MOCIIENOBATENIBHOM COEAWHEHUHM PE3UCTOPa, KATYIIKU
UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopens TMHUY NEKTPONEPEAAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanne 3aBUCHMOCTH ME€pUOJia MajbIX KojeOaHUil Ipy3a Ha HUTH OT
JUTMHBI HUTU ¥ Macchl Ipy3a.

HccnenoBanne nepeMeHHOTO TOKA B LEIMHU U3 IMOCIEA0BATEIBHO COETMHEHHBIX
KOHJICHCATOpPAa, KATYILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE GOJIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaneHus. llepumoa. CkopocTtb
pacmpocTpaHeHussT W JJuHA BOJIHBL llomepeuHble W TPOJOIBHBIE BOJIHBI.
WUuTepdpepeHius u niuPppakuus MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtauust BektopoB E, B, V B anexkrpomarautHol BoiHe. CBoiicTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEJOMIICHHE, MOoJspu3anus, Audpakuus,
uHTeppeperus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3MeKTPOMArHUTHBIX BOJIH. [[prMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IprHIMIBI pauOCBS3U U TeNeBUACHUS. Pannonokanus.

DIJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHu4yecknue yCTpOWCTBA M IIPAKTHUYECKOE IPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasi JUArHOCTMKA B TEXHUKE WU MEAMIIMHE, pajaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpPOCTPAHEHHUE MONEPEUHBIX U MPOJAO0IbHBIX BOJH.

Konebiromeecs Teno Kak HICTOYHHUK 3BYKa.

Habmoienue otpakeHus U IpeoMIICHUSI MEXaHUYECKUX BOJIH.

Ha6nronenue nnatepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOntonenue cBsi3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJON U
4acTOTOW KoseOaHuH.

HccnenoBanue CBOKWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIICHUE,
noJisspu3anus, 1udpakius, uHTepPepeHus.



Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHelHOE pacnpoCcTpaHEHUE CBETa B
OZHOpOAHOM cpene. JIyd cBera. TOUEUHBIM UCTOYHUK CBETA.

OTtpaxxeHne cBera. 3aKOHbI OTpakeHus cBeta. [locTpoeHne n3o0paxkeHui B
IUIOCKOM 3€pKaie.

[Ipenomnenue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomienus. IloaHoe BHyTpeHHee oTpakenue. [IpeaenbHbI yrojl MOJHOTO
BHYTPEHHETO OTPAKCHMUSI.

Hucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBerT.

Cobuparoniye 1 paccenBarolye JMH3bL. ToHKas JuH3a. DOKYyCHOE pacCTOSHUE
U ONTHYECKas Cuiia TOHKOW JUH3bI. [locTpoeHne n3obpaxkeHuit B COOMPAIOIINX U
paccenBaroMX JUH3aX. POpMyJia TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

HMudpakuus cBera. JudpakiuoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToamnmapaT, NPOEKIMOHHBIMA amnmapar, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHUKA, TUPPAKIMOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpssmMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mozellb CBETOBOA.

HccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKOA.

Habmronenue nuarepdepeHnu crera.

Habnronenue nudpakiuu ceera.

Habnronenue aucnepcuu ceera.

[Tonydenue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonyyenue cnekTpa ¢ MOMONIBIO0 TUGPAKIIMOHHON PEIIETKH.

Halntonenue nonsipuzaiuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonmul

N3mepenne nokazaTtens NpeJoOMICHHs CTEKIA.

UccnenoBanue cBOMCTB N300pakeHUH B JTMH3AX.

HaGnronenue aucnepcuu cBera.



Pa3znes 6. OcHOBBI CIeUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['paHuIBI TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTyaTsl cienuanbHON
TEOPUU OTHOCUTEJILHOCTH: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHHUE BPEMEHU M COKpAIlCHUE
JUTUHBI.
DHEpPrus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p MacCChl C DHEPrUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTUS
IIOKOS.

Paznen 7. KanToBasi pusuka
Tema 1. dnemenmovt K6AHMOBOU ONMUKU
®ortonsl. ®opmyna [Inanka cBs3u sHEeprun GOTOHA C €70 YACTOTON. JHEPTUS
U UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoBanue porodddexra. OnbiThl A. I'. CToseroBa. 3aK0oHBI

dbotodddexra. YpaBHenue DiinHmTeHa s gotodrddexra. «KpacHas rpanuna»
dbotordexra.

JlaBnenne cBera. OnpiThl I1. H. JIeOGenera.

XUMHYECKOE JICMCTBUE CBETA.

TexHudyeckre yCTpPOMCTBA M MPAKTHUECKOE TMpUMEHEHHue: (HOTOIIEMEHT,
dboTomaTumK, COJIHEUHAs OaTapesi, CBETOUO.

Jlemoncmpayuu

dotor(pdeKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHeMHETo GhoTodddexra.

Creroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -HaCTHIL.
[Inanerapnas mopens aroma. Iloctynatel bopa. M3nydeHwe W mMOIIOLIEHHE
(OTOHOB MpU MEpexo/ie aToMa C OJHOIO YPOBHS SHEPrUM Ha Jpyroil. Bumbl
criekTpoB. CIIEKTp YPOBHEU SHEPruu aToMa BOJIOPO/IA.

BonHoBeie cBoiicTBa yactuil. Bosbl ne bpoiisa. KopnyckynsspHO-BOITHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YECHHE.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTEDP.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Onpenenenue QIMHBI BOJIHBI Ja3epa.

HaGnronenue TMHEHYaThIX CIIEKTPOB U3ITyUYECHHS.



Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

Habnronenue nuHeyaToro crekTpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTBI, JI0KA3bIBAIONIUE CJO0XKHOCTh CTPOCHUS sAnpa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHuio coctaBa paguoakTUBHOTO
usnydenus.  CpoiictBa  anbpa-, Oera-, ramMma-uzinydeHus.  BiusHue
PaIMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE  TIpOTOHA W HedWTpoHa. HykioHHas  monens  sjapa
I'eiizen6epra—Banenko. 3apsan sapa. MaccoBoe uucio sjpa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIN Oerta-pacman. [amma-
U3JIly4eHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifpe. SAnepHbie cuibl. JledexT maccel sapa.

S nepHble peakuuu. Jlenenue u CUHTE3 sSIEP.

Anepnsiii peaktop. Tepmosinepuslii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHON PHEPTETUKH. DKOJOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.

MeTobl HAOJIFOACHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIe B3auMOoieicTBUA. EQMHCTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckre yCcTpoWcCTBA U MPAKTUYECKOE MPUMEHEHUE: T03UMETP, Kamepa
Buiibcona, siiepHblit peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CU€TUrK MOHUBHUPYIOIINX YACTHII.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSipKU€ 3BE3MbI, IUIAHETBI, UX BUAUMOE
JBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHewyHass akTHUBHOCTh. Mcrounuk sHeprun CojiHIA W 3BE3.
3BE31bI, X OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajIbHbIA Kjacc —
CBETUMOCTB». 3BE3/Ibl TJIABHOM IOCIIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBLHOCTA. BHYTpEeHHEE CTpoeHue
3B&31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKAECHUU U 3BoJoIMU ColHIa U
3BE3/1. DTanbl )KU3HU 3BE3I.



Muneunsiii I[lyte — Hama T'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktrke. Tunbl ramakTuk. PaguoranakTuku M KBa3apbl. YEpHBIE ABIPHI B AIpaAX
rajJaKkTHUK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06a. Paz0eranue rajnakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas cTpykTypa Beenennoit. MerarajgakTuka.

Hepeménnnie npobsieMbl aCTPOHOMUHU.

Vuenuueckue nabooenus

HaOntonenuss HeBOOpPYKEHHBIM IJ1a30M C HCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs TOJI0KEHUSI HEOECHBIX 00BbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be311s CEeBEpHOro MOJyIapus U IpKHe 3BE3/bI.

Habmtonenus B teneckon JlyHsl, mianet, Mieunoro [1yTu.

O0o01maomiee NOBTOPEHUE

Ponp Qusmkn ® acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIMAJIbHON M 3TUYECKOM cepax NeaTebHOCTH YeJI0BEeKa, pOJib U MECTO (U3UKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAy4YHOM KapTHUHE MUPA, poiib (HPU3UUECKON Teopuun
B OpMUpOBaHUY MTPEACTABICHHUMN O PU3NUECKON KapTHHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B  OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTaBJICHUH O IIPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMu MaTE€MaTHKH,
OHMOJI0THH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoicnpeomemuvle nonsmusi, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUSA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIO/ICHUE, SKCIIEPUMEHT, MOJISTUPOBaHNE, MOJIE/b, H3MEPECHHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPaBHECHHUH, TPUTOHOMETPUYECKUE
GyHKIIUA: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYIECKOE
TOXJIECTBO, BEKTOPHI U MX IMPOCKLIHUH HA OCH KOOPIAMHAT, CIIO)KEHUE BEKTOPOB,
IPOU3BOJIHBIE DBJEMEHTApPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYrOoJbHUKOB,
OTpeieNICHHE TUIOMAIU TIIOCKUX (GUryp u o0bEéMa Tel.

buonocus: >nexTpuyeckue SBICHUS B KUBOM Mpupojie, KoJjieOaTelbHbIe
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOU MPUPOJE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJINYECKAs] CTPYKTypa TBEPIBIX
TEeJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTNYECKON PEIIETKU, CIIEKTPAIbHbBIN aHAIN3.

leoepagusa: wmarHWUTHBIE TIONIOCAa 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TOBEPXHOCTH, MPEJICKA3aHUE 3eMIICTPSICEHUH.



Texnonocus: NWHUM DJEKTpoIepenady, TIECHEPATOp NEPEMEHHOIO0 TOKa,
BJICKTPOJIBUTaTENb, WHAYKIMOHHASA II€Yb, Pajap, PaAUONPUEMHHUK, TEIEBU30D,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OINTHKA,
CoJIHEYHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA NPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpEIHETO OOIIero
oOpazoBaHus (0a30BbIM YypPOBEHb) JOJKHO OOECHEUUTHh JTOCTUXKEHHUE CIIECIYIOIINX
JMYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE PE3yJIbTaThl OCBOCHUS y4eOHOTro npeaMera « Ou3nKa» AOJKHbI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYaloOIUXCS PYKOBOJCTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
ONBITA U OMNbITA JIECITEIBHOCTH B MPOIECCE pPea3ali OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEJIbHOW JI€SITENIbHOCTH, B TOM YKCJI€ B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOIO OOIIECTBA;

NPUHATHE  TPATUIHUOHHBIX  OOIIEYETOBEYECKUX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JICSATEIBHOCTh B MHTEpPECAX TIPa)KJaHCKOIO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIbHON OpraHU3aIlNY;

YMEHHE B3alMOJICCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMA 1 HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIIbHOCTH;

2) IATPMOTUYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKOM IPpa’KJaHCKON UIEHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO ITOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U 1IEHHOCTH, B TOM YHUCJIC B
JETETbHOCTU YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy AyIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

3CTETUYECKOE OTHOILICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero Gpusnueckon Hayke;

5) TpyA0BOIr0 BOCIIUTAHMSA:



MHTEPEC K pa3IUuyHbIM cdepaMm npodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHCJIE€ CBS3aHHBIM C (PM3UKON M TEXHUKOM, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPAa30BaHUIO B 00JIACTH
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh ODKOJIOTHYECKONW KYJIbTYphl, OCO3HaHHE TJI00aJIBLHOTO
XapakTepa SKOJOTMYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HAHMS LEJIeW YCTOMYMBOIO Pa3BUTHSI YEJIIOBEYECTBA;

pacUIMpEeHHUE OMbITa JEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUH 110 (HU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3NUECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAy4YHOW JAESTeNbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs PUBHKU OCYIIECTBISATH IPOCKTHYIO U UCCIE0BATEIbCKYIO AEATEIbHOCTD
WHNBUyaJIbHO U B TPYTITIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjoruyeckue AeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh UEIH ACATEIBHOCTH, 3aJ1aBaTh IMapaMETPbl W KPUTEPUHU HX
JIOCTHKECHHS,
BBISBISAITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SABJICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJIEMBbI ¢ YUYETOM aHajdu3a MMEIOUIUXCS
MaTEPUATBHBIX U HEMATEPUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;
KOOPAUHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BUPTYAJTIBHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarebCKue 1eCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOYEBBIMU MOHATHUSMH U METOAAMHU
duznyecKoil HayKu;



BJIA/ICTh HABBIKAMU y4e€OHO-MCCIIEIOBATENBCKON U MPOEKTHOM EITeIbHOCTH
B o0nactu (pU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COJACpNKaHUSA, NMPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHHS,

BIAJCTh BHJIAMH JCSATEIHHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlNY, MPEOOPa30BaHUIO W TMPHUMECHCHHIO B Pa3IUYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCIIC TIPH CO3/IaHMH YICOHBIX MIPOEKTOB B 00J1aCTH (PU3UKH;

BBISBIISATE TPUYMHHO-CICACTBEHHBIE CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIs T0Ka3aTeIhCTBA CBOUX
YTBEPKJICHUM, 33]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHAJIM3MPOBATh TIOJYUYEHHBIE B XOJIE pEIICHUS 3aJa4ud  PE3yJIbTaThI,
KPUTHYECKU OIICHUBATH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (HOpMyIHMpoBaTh COOCTBEHHBIE 3aladyd B 00pa3oBaTEIbLHOMN
NESTETLHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 00JacTh
KU3HEICATCIHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXO/IbI M PEIICHNUS;

CTaBUTb MPOOJIEMBI M 3a/1a49H, JOIYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pab6ora ¢ unpopmaumeii:

BJIAJICTh HABBIKAMU TOJMydeHUS WHPOpMAINUK (U3HUYECKOTO COICPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBISATh TIOWCK, aHAJIM3,
CUCTEeMATH3AIMI0 W WHTEPIpETANi0 WH(OOPMAIMKA Pa3TUYHBIX BUAOB U (OpM
IIPE/ICTAaBIICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIB30BaTh  CpeJCTBa  WH(MOPMAIMOHHBIX HW  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a71a4 ¢ COOTI0CHIEM TPEOOBaHU SPTOHOMHKH, TEXHUKH 0€30MTaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPAaBOBBIX W ATHYCCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30IacHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJACpKAaHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHAYCHHS MHPOPMAITUH U [IEJICBOU ayJUTOPHH, BRIOUPAs ONTUMATBHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3aliu.

KoMMyHHMKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHA:
OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHEYPOUHOH 1€ATEIbHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalud M CMSI4ath
KOH(JIUKTBIL;



pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIIOIb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M HCIIOJIB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIAYaIbHOU
paboThI;

BbIOMpaTh TEMAaTHKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM 0OLIUX
MHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJIeHa KOJUICKTHBA,

NPUHAMATh II€TH  COBMECTHOM  JIATEIBHOCTH, OpPTraHU30BHIBATH U
KOOPAMHHUPOBATh JIEHCTBUS TO €€ IOCTHIKCHHMIO: COCTAaBJATh IUIAH JCWCTBUH,
pachpenenartb poid C y4y€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJI0T0 YYaCTHHKA KOMaH/IbI B OOIIHIA
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE TPOEKTHI, OICHUBaTh HWACH C TO3UIMH HOBHU3HBI,
OPUTHUHATBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISAITh MO3UTUBHOE CTPATETHYECKOE TOBEJEHUE B Pa3IMYHbIX
CUTYAaIIUX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HMHUITUATHBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBUA
Camoopranusanus:

CaMOCTOSATENIbHO OCYILIECTBISATh MO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOATEJIBHO COCTaBJIATh IIAH PEIICHHUS PAacyE€THBIX M KadueCTBEHHBIX
3a]1a4, IJIaH BBINOJIHEHUS IPAKTUYECKOW pabOThl ¢ Y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUMH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmIMpsATh paMKH Y4E€OHOTO MPeaAMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHMI;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAULMHA B 00IacTU
(U3HKH, TOCTOSIHHO TIOBBIIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh HABbIKAMU  MO3HABATENbHON  pedrekcud Kak  OCO3HaHUsA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YyJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU Ui OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHus;



yMETh OIIEHUBATh PUCKH W CBOECBPEMEHHO IMPUHUMATh PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI APYTHMX TIPH aHAIM3E pPe3yIbTaTOB
NESITENHHOCTH;

NPUHUMATh Ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apryMEHTBhl JPYrUX TMpU aHallu3e pe3yIbTaToB
NEeSATENHHOCTH;

NPU3HABATh CBOE MPaBO ¥ MPABO APYTHX HA OIIHOKH.

B mporiecce mocTmkeHns TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
busnke g ypoOBHS cpeaHero oOmero o0pa3oBaHHS Yy  00y4aromuxcs
COBEPILIEHCTBYETCS AMOIIMOHANIbHBIN WUHTEJUICKT, IpeanoiaraImi
c(hOpMUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHMUMATh CBOE AMOIIMOHATILHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOW AMOITMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIOIIECH CTPEMJICHUE K JTOCTHXKCHUIO 1ETH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATh HMCXOJs M3 CBOMX
BO3MO>KHOCTEH;

AMITIATUH, BKIIOYAOIIECH CITIOCOOHOCTh MTOHUMATh AMOITMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIIOUAIOIIMX CITIOCOOHOCTH BBICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3peIiaTh KOHPIUKTHI.

INNPEAMETHBIE PE3YJIBTATBI

K koHny o0yuenus B 10 kiacce npeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUaAIOLIUXCS YMEHUI:

JEMOHCTPUPOBAaTh Ha MpPUMEpPAX poJib U MeCTO (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH;

YUUTHIBaTh TPaHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEINIEH:
MaTepuaibHas TOUKa, MHEpLUaJIbHAas CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJNO,
UJCaIbHbIN a3, MOACIU CTPOCHUS Ta30B, )XUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3apsij] NPy PEIICHUH PU3NYECKUX 3a]1aY;

pacnio3HaBaTh (PU3NUYECKHUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEILECTBA U



IEKTPOAVMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CcBOOO/HOE MMAaJICHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLHS, B3aUMOJEHCTBUE
Ten, nudPy3usi, OPOYHOBCKOE JIBUKEHUE, CTPOEHUE KUAKOCTEH M TBEPIBIX Tel,
U3MEHEHHE O0bEMa TeN MpU HarpeBaHUM (OXJIaXKJIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIApEHNE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIIM3Alus, KUIICHUE, BIIA)KHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXKIy IapaMeTpaMM COCTOSIHWA Ta3a B M30IPOLECCax, IEKTpU3alus Tell,
B3aUMOJICHCTBUE 3aPs/IOB;

OMHCHIBATh MEXAHWYECKOE JBUKEHHUE, MCIONb3Yys (PU3NUECKUE BEIUYUHBL:
KOOpAMHATa, IyTh, IEPEMELIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CWIIA,
UMITYJIBC T€Jla, KUHETHYECKas: DHEPrus, NOTCHIUAIbHAS YHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; MpPH OINWCAHUU MPaBUIBLHO TPAKTOBATH
(U3HYECKUII CMBICT HMCHOJBb3YEMbIX BEJIMYMH, HUX OOO3HAUEHUS M €IMHHIIBI,
HaXOAUThb (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONKCBIBATh WM3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUS,
UCTIONIb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAS DHEPTUs XaOTHYECKOIO JBHMKEHHUS MOJIEKYJ, CPEIHEKBaApaTUIHAs
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEprus, pabora rasa,
KOA(QQUIUEHT TMOJIE3HOIO JEHCTBUS TEIJIOBOIO JBHUraTeNs; MpH OMNMCAHUU
OPaBUWJIBHO TPaKTOBaTh (U3MYECKUH CMBICH MCHOJb3YEMbIX BEJIIMYMH, HX
0003HAUEHHUA W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKYIO BEIUYUHY C APYTUMU BEIHMUNHAM;

OIUCBIBATh U3YUYECHHBIE HIIEKTPUUECKUE CBOWCTBA BEILECTBA U DJIEKTPUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIONIBb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, PA3HOCTh MTOTEHLIHAJIOB;
OpU ONHCAHMM TNPABWIBHO TPAKTOBATh (PU3UYECKH CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMsS] WU EIUHHIIBI; YyKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3NUYECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCEeMUPHOTO TAroreHus, I, II u 11l 3akonsl HeroToHa,
3aKOH COXpPAaHEHMS MEXAHUYECKOW DJHEPIHM, 3aKOH COXPAHEHMs HMILYJIbCa,
OPUHIMI CYNEPIO3ULIHUHA CWJI, MPUHUMUII PaBHONPABUS HHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETHYECKYK) TEOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmIepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
JJEKTPUYECKOro 3apsifa, 3akoH KynoHa, mpu 3TOM pas3indarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JEHCTBUS MaLIMH, IPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh YCJIOBHS X 0€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBIMIOJHATh JKCHEPUMEHTHI 0 HCCICNOBAHUIO (PU3UYECKUX SIBICHUN U
IPOLIECCOB C HCIOJB30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU HTOM
dbopmyIMpoBaTh MpodIeMy/3a1ady U THIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3NUECKUX BEIUYHH, TPU
3TOM BBIOMpaTh ONTHUMAJbHBIM CIIOCOO M3MEPEHHS W HMCHOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (PU3NYECKUMH  BEIUYUHAMH  C
UCTIOJb30BAaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATH PE3yJIbTAThl MOTYUEHHOM 3aBUCUMOCTH (PU3NYECKUX BETUUYHMH B BUJIE
TaOIUI ¥ TPaQUKOB, 1€1aTh BHIBOJBI 110 pe3yJIbTaTaM UCCIIEI0BAaHUS;

coOmro/1aTh MpaBuiia 6€30MacHOr0 TPyJa MpU MPOBEICHUU HMCCIECIOBAaHUMN B
pamMKax y4eOHOTO DSKCIEepHMMEHTa, Y4eOHO-MCCIeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
000pyI0BaHUS,

pemiath pacu€THble 3aJaydl C SBHO 3aJlaHHON (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (hM3MUeCKHe 3aKOHBI U MIPUHIIMITBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a9u
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJMMBIE ISl €€ pelleHHus, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaIbHOCTh
NOJTy4YE€HHOT0 3HaueHus (PU3MUECKON BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 3a/1aUd: BBHICTPAUBATH JIOTHYECKH HETIPOTHUBOPEUUBYIO
[ETIOYKY PAaCCYXJACHUW C OMOpOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHNUS,

UCTIOJIb30BaTh IPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALNN U MPECTABICHUS
y4eOHOH ¥ HAy4YHO-NONYJSAPHON HHPOPMALMK, TOJYYEHHOM U3 pa3InyHBIX
UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOJTydaeMyto HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, 00BSICHEHUE MPOIIECCOB OKPYIKAIOIIEr0 MUPa, B Pa3BUTUE TEXHUKH
1 TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYCCKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU AJIS
oOecrieueHnss 0€30MAaCHOCTU NpH OOpallleHUH € NpUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, ISl COXPAHEHUsS 310pPOBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTath B TpYyIIE C BBHIIOJHEHUEM PA3IMYHBIX COIHAIBHBIX POJIEH,
IUTAaHUPOBATh padOTy TPYIIbl, PAlMOHAIBHO paACHpeNesiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCcMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM yPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PAa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3HUecKoil KapTUHBI MUPA;

YUYUTHIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
TOYCUHBIN AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHHUK CBETA, sJIepHas
MOJIEJIb aTOMa, HYKJIOHHAsi MOJIEJh aTOMHOTO Sifpa MpU PEIIeHUU (PU3UIECKUX
3ajad;

pacro3HaBath (PU3NYECKHE SIBJICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEWUCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
MIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJEKTPOMArHUTHBIE KOJEOaHUsS W
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAKEHHE, MPEIOMIICHUE,
uHtepdepennus, audpakius W MOOJApU3alMsg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuil 3gdext (potoaddexT), cBeTOBOE AaBIEHNE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aTomMa BOJOPOJia, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIuOaKTUBHOCTE;

ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOIECCHI), UCMONB3Ys (PU3HUYECKUE BEIUYUHBIL:
AIIEKTPUYECKUIN 3apsij, CUJIa TOKA, DJIEKTPUUYECKOE HANpPsIKEHUE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JEKTPOJBIDKYIAs CUiia, paboTa TOKa,
WHIYKLIHMS MarHUTHOTO Mojs, cwia Ammepa, cuna JlopeHna, WHIYKTUBHOCTB
KATYIIIKW, SHEPrus JJIEKTPUUYECKOTO M MArHUTHOTO TMOJed, MEpPHOoJl U YacToTa
KoneOaHuii B KojebaTenTbHOM KOHTYpE, 3apsil M Ccuja TOKa B TMpoIecce
TapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CWJa JIMH3bI, TIPU OMHCAHUU TPABWILHO TPAKTOBATH (DU3UUYECKUU
CMBICIT HCIIOJB3YEMBIX BEJIMYMH, MX OOO3HAYeHUS M €IAUHUIIBI, YyKa3bIBaTh
(GbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UUYECKYIO BEIMUUHY C APYTUMU BETUIMHAMU,

ONUCHIBATh M3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HUCIOIb3YS
¢u3nUecKkrue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJWHA BOJIHBI U
4acTOTa CBETa, YHEPTUs U UMITYJIbC (POTOHA, EPUO]I MOTypaciaa, SHEPTUsI CBSI3U



aTOMHBIX SJIep, TNpPU OINKUCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKHH CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IHWHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYHHY C JPYTUMH BEIUYMHAMH,
BEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBL

aHATM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBIICHUS, UCIIONB3YS (HU3HUUECKUE
3aKOHBI U MPUHIMUIIBL: 3aK0H OMa, 3aKOHBI TOCIIEIOBATEIHLHOTO U MapaiIeIbHOTO
COCIMHCHHS TPOBOJHHUKOB, 3akoH Jlkoyns—JIeHIa, 3aKOH 3JEKTPOMArHHUTHOU
WHIYKITUH, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETAa, ypaBHeHHWE OWHINTEHHA s doTtodrddexra,
3aKOH COXPAaHEHHUS! DHEPTUH, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOr0 3apsijia, 3aKOH COXpaHEHUsI MacCOBOT'0 YHCIA, MOCTynaTel bopa,
3aKOH paJi0aKTUBHOTO pacmajia, Mpu ATOM pa3InudaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpeIeNATh HAIPaBJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBAEMO€ IUIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI TI0 WCCJIENOBAHUIO (DU3UYECKUX SBJICHUA U
IIPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMPHU ITOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y YueOHOIo SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYA0BaHUS, IIPOBOJAUTH OIBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (U3MUECKUX BEITUYHH, ITPU
STOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHN;

MCCIIEIOBATh 3aBUCUMOCTH (PM3HUCCKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHUS;

coboaaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCIICIOBAHUI B
pamMkax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOSKTHOU
JESTENPHOCTH C HMCTIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUA,

pemiaTh pacuéTHpIe 3a7a4d C SBHO 3aJaHHOW (DU3UYECKOM MOJIEIIbIO,
UCTIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a9n
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (DOPMYJIHL,
HEeoOXonuMbIe NJisi €€ PEelIeHUs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATBHOCTH
MOJIYYEHHOT'O 3HAYCHHS (PU3MUECKON BEJIMYUHBI,



pelIaTh KaueCTBEHHBIC 3aaUH: BRICTPAUBATh JIOTHYCCKU HEMTPOTUBOPEUUBYIO
IIETIOYKY PAaCCYXJICHUW C OMOpPOH Ha HM3ydeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue sIBJICHNUS,

UCIIOJIb30BaTh IIPH PEIICHUH YICOHBIX 3a]1a4 COBpEMEHHBIC HH()OPMAIIMOHHBIC
TEXHOJIOTHH JUTSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETANNN U TIPEICTABICHUS
y4eOHOW W HAyYHO-TIONMYJIAPHOW WHGOpPMAIUHU, IIOJIYYCHHONH W3 pa3IMdHbIX
UCTOYHUKOB, KPUTHYCCKH aHAJIU3UPOBATH MOJTydaeMyIo HHPOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JIEHCTBUS MAaIIUH, TPHOOPOB M TEXHUYECCKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OC30MACHOTO MCIIOIh30BAaHUS B IOBCEAHCBHOM
KU3HU;

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOICCCOB OKPY)KAMOIIEr0 MHpA, B pPa3BUTHE
TEXHHUKH M TEXHOJIOTHA;

UCTIOJIb30BaTh TCOPETUUYCCKUE 3HAHUS 110 (PU3UKE B TIOBCECIHEBHOM KU3HHU IS
oOecrieueHrss 0€30MACHOCTH TPH OOpalleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUs 3I0POBbS M COOJIFOJICHUST HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTath B TpyHIe C BBHIMOJIHCHHEM pPAa3IMUHBIX CONUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PAMHOHAIBHO pAaCHpeneisaTh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIMsIX, aJcKBaTHO OIICHHUBATH
BKJIAJ[ Ka)KJIOT0 M3 YYACTHUKOB I'PYIIIBI B PEIIICHHE PACCMAaTPUBACMOM ITPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBOo 4acoB JJIeKTPOHHBbIE
HaumenoBanue
Ne (uudposbie)
pa3aejioB H TeM Konrtpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMsbl padoThI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O IO3HAHUSA
11 ®dusnka 1 METOIbI ) 0 0 bubmnoreka [IOK
' HAYYHOTO TO3HAHMS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3nen 2. MEXAHUKA
Bbu6mmorexa [JOK
2.1 K 1
HHEMATHRA 7 0 https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Jluamuica 14 ! 0 https://m.edsoo.ru/7f41bf72
)3 3aKOHBI COXPAHECHHUSI B 1 | | bubnmorexa [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 32

Pa3nen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJIUNHAMUKA

OCHOBBI Eu6 10K
noInoTeKa
.1 - 1 1
3 MOJICKY AP HOU 3 0 https://m.edsoo.ru/7f41bf72
KMHETHYECKON TeOpUHu
19 OCHOBBI 12 1 0 bubmuorexa [JOK
' TEPMOJAUHAMUKU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.3 ArperaTipie 8 0 0 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

COCTOSIHUS BEIECTBA.
®a3oBbIe IEPEXOIbI

Hroro no pazneny 33
Paznea 4. JIEKTPOJAUHAMUKA
bub6mmoreka [JOK
4.1 14
DueKTpocTatitia https://m.edsoo.ru/7f41bf72
[TocTosaHHBII
47 AIEKTPUUYECKUHN TOK. 16 bubnmorexa [JOK
' Toku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 30
Pa3znean S. IloBTopenue
IToBTOpEeHue noO
5.1 Temam Kypca 10 5
KJjlacca
Hroro 5
PesepBHOe Bpemst 0
OBILEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

11 KITACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue pasuesion (undposbie)
Koutpoasnbie | IlpakTuyeckue
n/m | W TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pazgea 1. JIEKTPOAUHAMMUKA
MarunuTtHoe 1oJe. BuG LIOK
nOIMoTEKA
1.1 1 2
D7IeKTpOMArHHTHAS 6 3 https://m.edsoo.ru/7f41c97¢
WHIYKIUSA
Hroro no pazneny 16 2
Pazgen 2. KOJIEBAHUSA U BOJIHbI
MexaHudeckue u
2.1 3JIEKTPOMArHUTHBIC 12 0 1 bubmorexa LHOK
’ P https://m.edsoo.ru/7f41c97¢c
KoJieOaHus
29 MexaHu4eckue u g 1 0 bubnuorexa [JOK
' DJIEKTPOMAarHUTHBIE BOJIHEI https://m.edsoo.ru/7f41¢c97¢c
but6mmoreka [IOK
2.3 Ok 15 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 35 1

Pasnea 3. OCHOBBI CIIEITUAJIbHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cIEUATIBHOU 5 | 0 bu6mmoreka [IOK
' TEOPUU OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 5 !
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIeMEHTHI KBAaHTOBOM 9 0 0 bubmuorexa [JOK



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

OIITUKHU https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 C 8 0 0
TpocHHC aToMa https://m.edsoo.ru/7f41c97¢
bu6mmorexa [JOK
4.3 A 11 1 0
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 28 !

Pa3nesa S. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

DNIeMEHTHI aCTPOHOMUU U bu6nmoreka [JOK
5.1 7 0 0
acTpOpU3UKH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOUIEE IIOBTOPEHUE
bubnuorexa [JOK
61 Obobuaromee nosropene H ! 0 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11 1
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO 102 6 -
YACOB 110 [TIPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne i/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTbI

JaTa nzydyenus

®usuka — Hayka o npupoje. Hayunbsie MmeTos
MO3HAaHUsI OKpYKarouero Mupa. Posib skcnepumenTa u
TEOPHH B MPOLECCE MO3HAHUS PUPOJIbI. DKCIIEPUMEHT B
¢duzuke. MonenupoBanue GU3NIECKUX SIBICHUN U
npoueccoB. Hayunsle runoressl. PU3nyecKue 3aKOHbI U
Teopuu. [ paHUIIBI MPUMEHUMOCTH (HPU3HUECKUX 3aKOHOB.
[IpunHIMIT COOTBETCTBUSA

Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM
Hay4YHOW KapTHUHBI MUPA, B MPAKTUUECKOM 1€ATEIbHOCTU
mojaen

Mexaandeckoe JaBmkeHne. OTHOCHTEILHOCTD
MeXaHNUEeCKOro ABMKeHus. CucreMa OTcUeTa.
Tpaektopus. [lepemenienue, CKOpocTb MaTEPUATHLHOM
TOYKH, UX MPOEKLIUU Ha OCU CUCTEMBI KOOPAUHAT.
CrnosxeHue nepeMenieHui.

PaBHOMepHOE npsiMosTMHEWHOE BHKeHHE. [ paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, IIyTH U
IEPEMEILIEHUS MATEPUAIBHON TOYKU OT BPEMEHH.
CiioxeHue CKOpOCTEN.

CpenHsisi © MTHOBEHHasl CKOPOCTh. PaBHOYCKOpEHHOE
HpsSMOJIMHEHHOE ABKeHue. ['paduku 3aBuCUMOCTH
KOOpIMHAT, CKOPOCTH, YCKOPEHU, ITYTH U IIEpEMEILECHUS
MaTepHaHBHOﬁ TOYKH OT BPEMCHHU.




CrapToBas KOHTposbHas paboTta. PaBHOyCcKOpeHHOE
npsIMOJIMHEHOE nBIKeHue. [ paduku 3aBucuMocT
KOOpIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MepEMEIICHUs
MaTepuaIbHOU TOYKU OT BPEMEHHU.

JlaboparopHas padota «3yueHrne HEpaBHOMEPHOIO
ABYIKCHUS C HCJIBIO OIIPCACICHUA MTHOBEHHOM
CKOPOCTH»

CBoOoHOe mageHue. Y CKOpeHne CBOOOIHOTO TaACHHUS.
KpuBonuneiiHoe nBuxeHue. [[BrkeHne MaTepraibHON
TOYKH IO OKPYKHOCTH C IMOCTOSTHHOM 110 MOYJTIO
CKOPOCTBIO.

YrnoBas CKOpPOCTb, JIMHENHAs CKOPOCTh. [lepuoa u
gacToTa oOparienus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.
TexHudeckue yCcTporuCTBa U NPAKTUYECKOE IPUMEHEHUE:!
CIIUJIOMETP, JIBH)KEHUE CHAPSIOB, LICMTHBIE U PEMEHHbBIE
nepeaayu.

10

[IpuHnun otHocurensHocTy ['anunes. MuepuuansHble
cucreMsl orcuera. [lepsslii 3akoH HeroToHa

11

Macca tena. Cuna. [IpuHIMn cyneprno3uimu cui.
Bropow 3akon HeroToHa JIsl MaTepHATbHON TOYKH

12

TpeTI/II/I\‘SaKOH HrroTona nis MaTCpHUAJIbHBIX TOUCK

13

0O000menue 1o reme "3akoHbl HeroToHA"

14

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. IlepBas
KOCMHUYECKasi CKOPOCTh. J[BU)KEHNE UCKYCCTBEHHBIX
CIIyTHHUKOB.

15

Cuna ynpyroctu. 3akoH ['yka. Bec tena. JlJaboparopnas
pabota «VccnenoBaHue 3aBUCUIMOCTHU CHIT YIIPYTOCTH,
BO3HUKAIOIIUX B MPYKUHE OT UX JehopMaum»




16

Tpenue. Buasl TpeHus(1OKOs, CKOJIbKEHUS,
kauenus )Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIbJKEHUS U cuiia TpeHus nokos. Koapdunuent
TpeHus. Cuiia CONpOTUBIIEHUS MIPU ABUKEHUU TeEJIA B
KUJKOCTU WIN ra3e

17

Cuna TPEHUA CKOJIBXKCHUA U CUJIa TPCHUS ITOKOH.
KoaddumuenT tpennst. Cuna cOpoTHBICHHS TIPU
JIB)KCHUH TEJa B )KUJKOCTU WK rase. [[oammmHuKy.

18

Pemenne 3amau no reme «Cunb» JlabopartopHast pabota
«M3yuenue nBukeHus1 Opycka o HaKJIOHHOM
IUIOCKOCTH

19

Pemienne 3amad mo tTeme «Cumnb»

20

00600menue 1o teme "Cuisr"”

21

Kourponsnas padora "Iunamuka"
p p

22

[TocTynaTenbHOE U BpallaTeIbHOE JBI)KEHUE a0COIIOTHO
TBEPAOro Tesla. MOMEHT CHJIbI OTHOCUTENBHO OCU
BparnieHus. [lnedo cunbl. Y cinoBus paBHOBECHS TBEPAOTO
Tena

23

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. [lieuo
CUJIBL. Y CJIOBHSI PAaBHOBECHS TBEPIOTO Tela

24

Hmnynbc MaTepuanbHONH TOYKU, CUCTEMbI MaTepUAIbHBIX
Touek. VIMITylbC CHIIBI 1 U3MEHEHHE UMITYJIbCa Tela.
3aKOH COXpaHEeHHs UMITyJibca. PeakTHBHOE IBHKEHUE.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

25

3aKOH COXpaHEeHMsI UMITyJIbca. TeXHnYecKue yCcTponcTBa
Y IIPAaKTHYECKOE IPUMEHEHHE: BOJOMET, KOIIEP,
IPYKUHHBIN UCTOJIET, ABHKEHUE PAKET.

26

Pemenue 3an1au no teme «3aKoH COXpaHEHUSI UMITYJIbCA»




27

Pabota 1 MmouHOCTh criibl. KuHeTHUECKas SHEPTUs
MarepuabHON Touku. Teopema 00 M3MEHEHUU
KUHETUYECKOW SHEPTHU

28

[TorenuunansHas sueprus. [loreHuuanbpHas sHEprus
ynpyro aeGopMupoBaHHOU NpYKUHBI. [loTeHIInanbHasS
SHEPrus Tela BOJIU3H MOBEPXHOCTH 3eMIIU

29

[MoTeHIIMAbHBIC U HENOTCHIIUAbHBIC CUITBL. CBSI3b
PabOTHI HETOTCHIIUATIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW YHEPTHH CHCTEMBI TeJl. 3aKOH COXPaHCHHUS
MEXaHUYECKOH YHEPTHH

30

3aKkoH COXPAaHCHUA MEXaHUYECKOM OHCPIrun

31

JlaGopaTtopHas pabora «MccnenoBaHue CBs3M pabOTHI
CHITBI C I3MEHEHHUEM MEXaHWYECKON SHEPTUH TeNa Ha
pUMEpPEe PACTSHKEHUST PE3UHOBOTO JKIYTa

32

Pemenue 3a1au o Teme «3aKoH COXpaHEHUS
MEXaHUYECKON IHEPTUN»

33

Pemienue 3amad mo teme «3aKOHBI COXpPAaHCHUS B
MCXAaHHUKE»

34

KonTponbhas pabota «3aK0oHbI COXpaHEHHUSI B MEXaHUKE)

35

OcCHOBHBIE TIOJI0KEHUS MOJIEKYIISIPHO-KHHETHYECKON
TEOPHH U MX ONBITHOE 000CcHOBaHKE. bpoyHOBCKOE
newkenue. uddyzus

36

Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHULL
BelecTBa. Mozen CTpOCHUs Ta30B, JKUJIKOCTEN U
TBEP/IBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
TUX MOJEIIEH.

37

Macca u pazmepsl MoJiekyit. KonnuecTBo BeliecTna.
[locTostHHas ABoraapo




38

TemmoBoe paBHOBecue. TemnepaTypa u €€ U3MepeHue.
[IIxana remnepatyp Llenscusa. TepmomeTp.

39

Mopnens uneansHoro rasza. OcHoBHoe ypasHeHne MKT
uJeanpHOro rasa. bapomerp.

40

AbGcomoTHas TeMIeparypa Kak Mepa cpeHei
KMHETUYECKOW YHEPTUH TEMJIOBOTO ABU)KECHUS YaCTHIL
ra3a. YpasHenue MenneneeBa-Kuaneiipona. [llkana
temneparyp KenbBuHa.

41

VYpasuenue MenneneeBa-Knaneiipona. JlabopaTopHas
pabota «OmnpeneneHre Maccel BO3yXa B KJIaCCHON
KOMHaTe Ha OCHOBE M3MEpPEHHUI 00beMa KOMHATHI,
JIABJICHUS U TEMIIepaTyphl BO3yXa B HEW»

42

3akon JlanpToHa. I'a30BbIe 3aKOHBI

43

I'a3oBbie 3ak0HBI. M301TpOIIECCH] B HICAJIBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelecTa. ['padudeckoe
MPEJCTABICHUE U30MPOLIECCOB: U30TEPMa, U30X0Pa,
n3o0apa.

44

I"a30BEIe 3aKOHBI

45

N3omporieccrl B H1eaqbHOM Ta3e U UX rpapudeckoe
IpeJICTaBICHNE

46

M3omporieccsl B uaeaIbHOM Ta3e U uX rpaduueckoe
IpeJICTaBICHNE

47

TepmoauHaMudeckas cucreMa. BHyTpeHHsIs SHeprust
TEPMOIMHAMHYCCKON CHCTEMBI M CITOCOOBI €€’

n3MeHeHus. KonnyecTBo TemnoTs! U pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UAEABLHOTO ra3a

48

Bunbl Terionepeaaun: TemIONpOBOIHOCTh, KOHBEKIIHS,
U3ITyYeHUeE.




VenpHas TEIIOEMKOCTH BellecTBa. KoanyecTBo

49 TEIJIOTHI TIpH Teruonepeaaye. [lonsitue o6 aquadbaTHOM
nporecce.
IIepBblii 3aKOH TEPMOAMHAMUKH U €T0 IPUMEHEHUE K

50 u3omnpoueccam. I'papuueckas nuuTEpIIpeTanys padboThl
rasa.

51 Pemenue 3agau no reme «llepBblii 3akoH
TEPMOJMHAMMKY U €0 IPUMEHEHHUE K U30IIpOLIEccCam»

5) HeobOpatumocTs mporieccoB B mpupojae. Bropoit 3akon
TEPMOJIMHAMUKH
TeruioBble MalIMHBL. J{BUraTeNlb BHYTPEHHETO CTOPAHNUS,

53 OBITOBOW XOJIOJWIBHUK, KOHAUIMOHEp. [IpuHImn
neiicteus u KIIJ[ TeroBoit mamunsl. [IpeobpazoBanus
SHEPTUU B TEIUIOBBIX MAlllMHAX.

54 Huxn Kapno u ero KIT[

55 DKOJIOTHYECKHUE TTPOOIIEMBI TEIITIOIHEPTETUKH

56 Ob6o6maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI
TEPMOJUHAMUKI

57 [ToaroToBka Kk KOHTPOIBHOM padoTte "MoekysapHas
¢u3uka. OCHOBBI TEPMOJMHAMUKN"

58 KontponbHas pabora «MonekynspHas pusnuka. OCHOBBI
TEPMOJUHAMUKI
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue u

59 KUIIEHUE. Y IebHast TeIioTa napooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.
Kanopumerp.

60 AGCOI0THAs M OTHOCUTEJIbHAS BIaKHOCTh BO3/yXa.

Haceimennsiii map. ['urpomeTp, NcCuxpoMeTp.




Pemenue 3agau no reme «HaceieHHbIi nap.

61 JlaGopaTtopHnas pabota «M3mMepeHre OTHOCUTETHHOM
BJIQXKHOCTH BO3/1yXa»
Tsepnoe teno. Kpucramnueckue u aMmopQHble Tena.
AHU30TPOITUS CBOUCTB KPUCTAIUIOB. JKUIKHE KPUCTAIIIBI.

62 CoBpemeHnHble MaTepuanbl. TeXHOIOTUU NOIYYEHHS
COBPEMEHHBIX MaTepUaIOB(HAHOMATEPHUAJIOB),
HAHOTEXHOJIOTUHU

63 [InaBnenue u KpucTauU3anus. Y aenbHas TeIioTa
riaBnenus. Cyonumanus

64 YpaBHEHHE TEIJIOBOTO OaaHca

65 YpaBHeHHE TEIUIOBOTO OamaHca

66 Pemenue 3amad no teme "ArperaTHble COCTOSTHUS
BenrecTna"

67 O60061eHne o TeMe «ArperaTHble COCTOSTHUS
BELIECTBa»

68 DnexTpu3anys Tell. DIeKTpUIeCKuH 3apsia. JIBa Buaa
ANEKTPUUYECKUX 3aPAT0B. DIEKTPOCKOI. DIEKTPOMETP.

69 [TpoBOoAHMKY, AUDTEKTPUKHU U TIOTYTPOBOJHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsiia

70 B3aumonencteue 3apsnoB. 3akoH Kymona. TouyedHbIn
ANEKTPHUUYECKUH 3apsil

71 3akon Kymnona
DnekTpuyeckoe mose. Hanpssk€HHOCTD JIEKTPHUYECKOTO

72 noJist. [IpUHIUTT CYTIePIIO3HUIIHH AIEKTPUICCKUX TTOJICH.
JIuHuM HanpsHKEHHOCTH

73 [IpuHIHMI cyneprno3uuuu noyIeu.

74 Pemenue 3amau no teme «3akoH Kynona.




HanpspkeHHocTh

Pabora cun QJICKTPOCTATUYICCKOI'O I1OJIA. IloTenuman.

75
Pasnocts norenumanos

76 ITpOBOIHUKY U AMANEKTPUKH B 3IEKTPOCTATHUECKOM
nose. Jlusnekrpuueckas NpOHUIIAEMOCTb

77 OnexrpoeMkocTs. Konnencatop

73 DNEKTPOEMKOCTh MIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOI0 KOHJIEHcaTopa

79 JlaGopaTopHas pabota "M3MepeHne 3IeKTPOEMKOCTH
KOHJeHcaropa"

[TpuHIMT AEHCTBUS U IPUMEHEHUE KOHIEHCATOPOB,

20 KOIMPOBAJIBLHOI'O anmapara, CTpyHHOro npuHTepa.
DeKkTpocTaTHyecKas 3aluTa. 3a3eMIeHue
3JIEKTPONIPUOOPOB

81 O0600meHne mo TeMam « DJIEKTPOCTATUKAY
DJEeKTpUUECKUH TOK, YCIOBUS €T0 CYIIECTBOBaHMUA.
[Tocrosiuubiil Tok. Mctounuku Toka. Cuia Toka.

82 Hamnpsoxkenne. ConpoTuBienue. Y 1eapHoe
COIIPOTHBIICHUE BEUIECTBA. AMIIEPMETP, BOJIILTMETD,
peoctar. 3akoH Oma 1715 yyacTka 1enu
[locnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE

83 COeZIMHEHUE NMPOBOIHUKOB. JlabopaTopHas pabora
«M3y4eHrne CMEIIaHHOTO COeTUHEHUST PE3UCTOPOBY

24 [TocnenoBarenbHOE U NapalIeIbHOE COEAMHEHHUE
IPOBOTHUKOB

85 CMelaHHOE COeIMHEHUE MMPOBOIHUKOB

26 PaboTa 1 MOLTHOCTH JEKTPUUECKOr0 TOKA. 3aKOH

Jxoyns-Jlenna




87

DNEKTPOABMKYLIAs CUJIa U BHYTPEHHEE CONPOTHUBIICHUE
HMCTOYHMKA TOKA. 3aKkoH OMa JIJ1s TTOJTHOHM (3aMKHYTOM)
ANEKTPUUYECKON TeTTH

88

3axoH OMa 171 IOJIHOM (3aMKHYTO#) AJIEKTPUYECKOM
uenu. Kopotkoe 3ambikanue. JlabopaTopuas pabora
«3mepenne DJIC ucTouHrKa TOKA M €70 BHYTPEHHETO
COTPOTUBIICHUS

&9

Permenne 3agau mo reMam «3akoa Oma.
[TocnenoBarenbHOE U apaIIEILHOE COSTUHEHNE
MIPOBOJTHUKOBY

90

DIIeKTpOHHAs TPOBOIUMOCTD TBEPIBIX METAJLIOB.
3aBUCHUMOCTB CONPOTUBIECHUS METAIIIOB OT
Temmeparypbl. CBEpXIPOBOANMOCTh

91

DJeKTpUYECKUH TOK B Bakyyme. CBOMCTBA 3JICKTPOHHBIX
IY4YKOB

92

[TonmynpoBoaHUKH, UX COOCTBEHHASI U IPUMECHAs
poBoANMOCTh. CBOKCTBA p—Nn-Niepexoia.
[onmynpoBoaHuKOBBIE TPUOOPEI. BakyyMHBI A101,
TEPMUCTOPBI, (POTOPE3UCTOPBHI.

93

DJIEKTPUYECKUH TOK B paCTBOpax M paciiaBax
ANEKTPOIUTOB. DNEKTPOIUTHYECKAS TUCCOIHALIMSL.
Onektponus. ['anbBaHuKa.

94

SJICKTpI/I‘leCKI/II/IUTOK B razax. CaMOCTOSTEIbHBIN U
HecaMOCTO}ITeHBHLII/IVpaBpr[[. Momanus. I1na3zma

95

DnekTpuueckue npuOopbl U yCTPOMCTBA U UX
npakTudeckoe npuMmenenue. [lpaBuna texuukn
0e30MacHOCTH

96

O06006mamui ypok «IEKTPOTHHAMUKA)




CamocrositenpHas paboTa « IJIEKTPOCTATHKA.
97 ITocTOAHHBIN 3JIEKTPUUYECKUI TOK. TOKH B pa3IuyHbIX 1
cpenax»
98 [ToBTOpenue "Kunemaruka, AMHaMuKa” 1
99 IIpomesxyTounas arrectranus. BITP. 1
100 [ToBTOpEHNE «3aKOHBI COXPaHEHUS 1
101 [ToBTOpenue "MonekynapHas ¢pusnka, TEpMOAMHAMUKA" 1
102 O6o6mraromuii ypok mo temam 10 kiracca 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




11 KITACC

Ne i/m

Tema ypoka

KoandyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

JaTa nzydyeHus

ITocTostTHHBIC MAarHUTHI ¥ UX B3aUMOICHCTBHE.
MaruutHoe noJie. BeKTop MarHUTHOM MHIYKIIHH.
Jlvauym MaruuTHOM UHAYKUUU. [IpuHIIMT cynepno3uiuu
MAarHuTHBIX nojed. KaptuHa TuHuiA MarHuTHOM
MHIYKIWHU MOJISI TOCTOSIHHBIX MarHUTOB.

1.09

MaruautHoO€ noJie MpoBOJHUKA ¢ TOKOM. KapTuHa nmuHuit
WHIYKIIMM MAarHUTHOTO TIOJISl JJTMHHOTO MPSMOTO
MPOBOJHUKA U 3aMKHYTOT'O KOJIBILIEBOTO MTPOBOJHHUKA,
KaTywku ¢ TokoM. OneiT Dpcrena. Bzaumoneiictue
MIPOBOJHUKOB C TOKOM

3.09

JlaGopaTtopHnas pabota «/3yueHne MarHuTHOTO TIOJIS
KaTYIIKH C TOKOM

7.09

Cuna Amnepa, ee MOyJIb U HAalIpaBJICHUE.

8.09

Cuia Amriepa, ee MOJlyJIb U HallpaBJICHUE.

10.09

Cuuna JlopeHna, ee MO/IyJb U HallpaBlieHHE. J{BrKeHne
3apsKEHHOM YaCTHUILIBI B OJTHOPOJHOM MAarHUTHOM IIOJIE.
Pabota cuiel Jlopenna

14.09

Bxonnas KOHTPOJIbHAA pa60Ta

15.09

Cuna JlopeHiia, ee Moaysb 1 HanpasieHue. [[BrmxkeHue
3apsHKEHHON YacTUIBI B OAHOPOJHOM MarHMUTHOM IOJI€.
Pa6ota cwibl Jlopenna

17.09

Cuna JlopeHnua, ee Moynb U HanpasiieHue. [[BuxeHue
3apsOKEHHON YaCTHIIBI B OJHOPOJHOM MAarHUTHOM TIOJIE.

21.09




Pabota cuel Jlopenna

10

SIBnenHue snekTpoMarHuTHOW HHAYKIMH. [10TOK BekTOpa
MarHUTHON MHIIyKIIUU. DJIEKTPOABIKYIIAS CHUTa
WHAYKIIAHA. 3aKOH AJICKTPOMArHUTHOW WHIYKIIHH
®dapanes. [IpaBuno Jlenna. Jlabopatopnas pabora
"UccnenoBanue sSIBIEHUS SJIEKTPOMArHUTHON
MHIYyKIUN"

22.09

11

Buxpesoe anekTpuueckoe mnosie. DNeKTPOABIKYIIast
CUJIa UHAYKIIMU B TPOBOHUKE, IBHKYIIIEMCS
MOCTYIATEIbHO B OJTHOPOAHOM MarHUTHOM MOJIE.

24.09

12

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIIMH.
DNEeKTPOABMKYIASA CUJIa CAMOMHAYKIIUU. DHEPT U
MAarauMTHOI'O IOJIA KaTyIIKH C TOKOM.
DIIeKTPOMArHUTHOE TOJIe

28.09

13

NupyktuBHOCTD. fBNnenue camonnaykuuu. 9JC
CaMOMHIYKIMHU. DHEPIrusi MArHUTHOTO OIS KaTyIIKU C
TOKOM. DJIEKTPOMArHuTHOE I0JIe

29.09

14

TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE:
MOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUTHI,
AIIEKTPOJIBUTaTElb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs NIeYb

1.10

15

Oo6o0maromuii ypok « MarHuTHOE ToJIe.
DJIeKTpOMarHUTHAS HHIYKIIHSD)

5.10

16

Konrponbnas padora no reme « MarHuTHOE T0JIE.
ONeKTpOMarHuTHasE UHIYKIHS

6.10

17

Koneb6arenbHas cucrema. CBOOOAHbIE MEXaHUYECKHE
kosiebanus. [Ipy>KuHHbIN MasTHUK. MaTeMaTHuecKuit
MasTHUK. ['apmonnueckue konebanus. [lepuon,

8.10




4acToTa, aMIUTUTyAa U (pa3a konebanuii. Y paBHEHHE
rapMOHHYECKHUX Kojebanuii. [IpeBpamenue sHeprun
IIPU TApMOHUYECKHUX KOJIeOaHUsX.

18

I"apmonnueckue konebaHus. Y paBHEHUE
rapMOHUYECKUX KoseOanwmii. [IpeBpamenne sneprun

12.10

19

JlaGopatopHas pabota «MccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KoieOaHui Ipy3a Ha HUTH OT JUTHHBI
HUTHU U Macchl rpy3a»

13.10

20

Konebatenbubin KOHTYp. CBOOOTHBIC
3JIEKTPOMAarHUTHbIE KOJIe0aH!sl B HAEaIbHOM
K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKAY
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH KOJeOaHUSIMU

15.10

21

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
uealbHOM K0Je0aTeIbHOM KOHTYpe

19.10

22

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
uieaIbHOM KoJieOaTeTbHOM KOHTYpe

20.10

23

HpCHCTaBHeHI/Ie 0 3aTyXaromux KOJICOaHMX.
BLIHY)KI[GHHLIG MexaHH4YecKue Koyiebanus. Pe3onanc.
BLIHY)KI[GHHLIG OJICKTPOMArHUTHBIC KoJIeOaHMs

22.10

24

[TepemenHbIM TOK. CHHYCOUIAIBHBIN IEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOT0 TOKa. AMILTUTYTHOE U
JICUCTBYIOIICE 3HAYCHUE CUITbI TOKA M HAMPSDKCHUS

5.11

25

MoOIIHOCTh MNEPpEMECHHOTO TOKA. AMHJ’II/ITYI[HOC nu
I[eI/IvCTBYIOH_[ee 3HAYCHUEC CUJIbI TOKA U HAITPSAXKCHUA

9.11

26

Tpanchopmarop. [IpousBoacTso, nepenava u
noTpeOJIeHUE IEKTPUIECKON S HEPIUU

10.11

27

Texuudeckue YCTpOﬁCTBa U MMPAKTUICCKOC ITPUMCHCHUC
SJICKTPHUYCCKOI'O 3BOHKA, I'CHEPATOPA IICPEMCHHOT'O

12.11




TOKa, JINHUH AJIEKTponepeaay

28

DKOJIOrM4€CKHe PUCKHU IIPU IPOU3BOJCTBE
aneKTpo3Heprun. KynbTypa nucnosnap3oBaHus
AIIEKTPOIHEPTUH B IOBCETHEBHOM KHU3HU

16.11

29

MexaHu4yeckue BOJIHBI, yCIOBUS pacpOCTPAHEHUS.
[Tepuoza. CxkopocTb pacpOCTpaHEHUS U JITTMHA BOJHBI.
[Tonepeunblie ¥ MPOIOJILHBIE BOJTHBI

17.11

30

[Tepuoxa. CxkopocTh pacpOCTpaHEHUS U JTMHA BOJIHBI.
[Tonepeyunble U MPOOJIBHBIE BOJHBI

19.11

31

3Byk. CkopocTb 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa.
TemOp 3Byka. IHTepdepenuns u nudpakuus
MEXaHUYECKUX BOJIH.

23.11

32

3Byk. CKOpocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

24.11

33

DJIeKTpOMarHuTHbIC BOJHBL. CBOKMCTBA
AIIEKTPOMAarHUTHBIX BOJIH: OTPa)KE€HUE, MPETIOMIICHHE,
noJsisipu3anus, udpakuus, naTepdeperuus. CKkopocTb
AIIEKTPOMATHUTHBIX BOJIH. Y CJIIOBHSI U31y4YEHUS
ANIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BekTOpoB E, B, v B anekTpomarautHou BosHe. Illkana
AJIEKTPOMArHUTHBIX BOJIH

26.11

34

DJNEeKTPOMAarHUTHBIC BOJIHBI, UX CBOUCTBA U CKOPOCTb.
[IIxana snekTpoMarHuTHBIX BOJIH. [I[puMeHeHne
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

30.11

35

IIpuHuUIEl paguocBsa3u U TenesuneHus. Pazsurue
cpelcTB cBsA3U. Paguomnokaius. DIeKTpOMarHuTHOE
3arpsA3HEHHUE OKpY Karolen cpenbl. Texnuueckue
YCTpOICTBA U MPAKTUUECKOE TPUMEHEHUE:!

1.12




MY3bIKaJIbHBIE HHCTPYMEHTHI, YIIbTPa3ByKOBast
JTUArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap,
paIuoNPUEMHHK, TEJIICBU30D, aHTeHHA, TenedoH, CBU-
neYb.

36

Kontponbnas pabora «Konebanust u BOJIHbBI

3.12

37

I'eomerpuyeckas onrtuka. [Ipamonuneninoe
pacIpoCTpaHEHUE CBETA B OHOPOIHOMU CPELE.
ToueuHbIil UICTOYHUK cBeTa. JIyd cBeTa

7.12

38

OtpaxeHue cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.
[TocTpoenne n300paKEHUH B TUTIOCKOM 3epKajie

8.12

39

OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoeHre N300paKEHUH B TUIOCKOM 3epKajie

10.12

40

[Ipenomnenue cBeTa. 3aKOHbBI IPEITOMIICHUS CBETA.
AOGCOIOTHBIN MMOKa3aTesb MPETOMICHHUS.

14.12

41

IIpenomienue ceera. [lonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBIN Yol OJHOTO BHYTPEHHETO OTPasKEHHUS

15.12

42

Jlaboparopnas pabota «/3mepenue nokasarens
MPETOMIICHUS CTEKIIa»

17.12

43

Cobwuparoriye 1 paccenBaromye JUH3bI. TOHKas JIWH3A.

DOKyCHOE PacCTOSTHUE M ONTUYECKAs CHJIa TOHKON
JIUH3BL.

21.12

44

Jlunzel. [MocTpoeHne n300paxxeHNi B COOMPAIONTUX U
paccenBarouMXx JMH3aX. POpMyJia TOHKOMN JIMH3BI.
VYBenmmuenwne, 1aBacMoe JTHH30HU

22.12

45

[Toctpoenue n3odpaxeHuii B COOUparouX u
pacceuBaromuXx auH3ax. PopMyIia TOHKOU JIUH3BIL.
VBennueHue, naBaeMoe JIMH30M. [Ipenenst
IIPUMEHUMOCTH IT€OMETPUYECKON ONTHKH.

24.12




46

JlaGopaTtopnast pabota «MccnenoBaHue CBOMCTB
M300paKCHUH B JIMH3AX)

28.12

47

JHucnepcus cBeta. Cl0XHBIN cocTaB 6€JI0r0 CBeTa.
[{Ber. JTabopaTopHas padora «Habnronenue qucnepcuu
CBETa»

29.12

48

Hucnepcus ceeta. CloxHBIN cOCTaB OEIOT0 CBETA.
IIBer.

11.01

49

Bonnoras ontuka. UnTepdepenius cera.
KorepeHTHbIC HCTOYHUKHU. Y CIIOBHS HAOIIOICHUS
MaKCUMyMOB 1 MUHUMYMOB B UHTEP(PEPEHITMOHHON
KapTUHE OT JIBYX CHH(}a3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

12.01

50

Hudpakmus ceera. JudpakimonHas pemeérka. Y cIoBUs
HaOJIFO/ICHUS TIIABHBIX MAKCUMYMOB TIPH TIaICHUH
MOHOXPOMATHYECKOTO CBETA Ha TUPPAKIIMOHHYIO
pelIeTKY.

14.01

51

Wnrepdepenus creta. udpaxus ceera.
Hudpakaronnas pemeTka

18.01

52

[TonepeunocTts cBeTOBBIX BOJH. [lonsipuzanus ceera

19.01

53

[TonepeunocTh cBeTOBBIX BOH. [lomsipuzanus ceeta

21.01

54

TexHudeckue yCTpoNCTBA U IIPAKTUYECKOE
NpUMEHEHHE: OYKH, JyTa, poToanmapar,
MPOEKIMOHHBIN anmnapar, MUKPOCKOII, TEJIECKOTI,
BOJIOKOHHAS OINTUKA, AUPPaKIIMOHHAS pelIeTKa,
HOJIIPONLL.

25.01

55

rpaHI/II_ILI NPpUMCHUMOCTU KJIACCHYECKOW MEXAHUKH.
HOCTy.]'IaTbI CHCL{I/IaJIBHOI/IUTeOPI/II/I OTHOCHUTCJIIBHOCTH:
HWHBApUAaHTHOCTb MOAYJII CKOPOCTHU CBCTA B BAKYYMC,

26.01




MPUHITUIT OTHOCUTEILHOCTH JHINTEIHA.

OTHOCHTGHBHOCTLOﬂHOBpeMeHHOCTH.3aMeﬂHeHHe

56 28.01
BPEMEHM U COKPAILEHUE JTUHBI

57 DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOH YacTHIbL. CBSI3b 102
MacChl C SHEPTUEH U UMITYJIbCOM. DHEPTHsl TOKOs
DHEprust U UMITYJIbC PESITUBUCTCKON YacTHUIlbI. CBSI3b

58 MAcCChI C JHEPTHECH U UMITYJILCOM PEIISTUBHCTCKOM 2.02
YaCTULIbI. DHEPIHsl MOKOs

59 Kontponbnas padota «Ontuka. OCHOBBI ClIeIMATIBHON 4.02
TEOPUU OTHOCUTEIbHOCTH»

60 ®otonsl. ®opmyna [Inanka cBs3u s3HEprun GOTOHA C 8.02
€ro 4acTOTOH. DHEprus 1 UMIyJbC (OTOHA

61 OtkpeiTHe u uccnenoBanue Gorodddexra. OnbiTer A. T 902
CroneroBa

62 3akonbl porodddekra. YpaBHeHNEe DUHINTEHHA IS 11.02
doroaddexra. «Kpacnas rpanunay hororddexra

63 YpaBHenune DuHmrenHa i Gorodddexra. «KpacHas 15.00
rpanumay Gotodddexra '

64 Pemenwne 3anaq mo teme «@otodpdexrt» 16.02

65 I[a]iJ'IeHI/Ie csera. Onerte! I1. H. JIebenesa. Xumnyeckoe 18.02
JICCTBHE CBETa
TexHu4eckue yCTpoNCTBA U IPAKTUYECKOE

66 npuMeHeHne: GoTO3IEMEHT, (POTOAATUHK, COTHEUHAS 22.02
Oatapest, CBeTOINO/

67 Pemenue 3ana4 no teme «1€MEHTBI KBAHTOBOM 25 02
OTITHKWI

68 Pemenne 3amay no reme «J1eMEHTBI KBAHTOBOU 103

OIITHUKK»




69

Mopens aroma Tomcona. OnbiTer Pezepdopnaa mo
paccesiauto o-vyactuil. [ImanerapHast Moienp aToMa

2.03

70

IToctynater bopa

4.03

71

Wznyuenue u normnouieHue GOTOHOB MPH MEPEXOe
aToMa C OJJHOTO YpOBHS DHEPrUH Ha APYyroil. Bumbl
cnekTpoB. CIIeKTp ypoBHEH SHEpruu aTomMa BOAOPOAA.

9.03

72

W3nyuenue u norsnouieHue GOTOHOB MPH MEPEXOE
aToMa C OJJTHOT'O YPOBHS DHEPIUU Ha APYTOH.

11.03

73

BonHoBbIe cBOMCTBA yacTull. BosHbl e bpowis.
KopnyckynsipHo-BoaHOBOM ayanu3M. CHOHTaHHOE U
BBIHYKJICHHOE U3J1y4YCHUE

15.03

74

TexHu4eckne yCTpoNCTBA U IPAKTUYECKOE
MIPUMEHEHHUE: CTIEKTPAbHBIN aHAIH3(CIIEKTPOCKO),
na3ep, KBAaHTOBBIN KOMITbIOTED.

16.03

75

OKCHEPUMEHTHI, JOKA3bIBAIOIINE CIOKHOCTh CTPOCHUS
anpa. OTKpbITHE PaIUOAKTUBHOCTU. ONBITHI
Pesepdopna no onpenenenuio cocraBa paauoakTUBHOTO
m3nyuenus. Kamepa Buiibcona.

18.03

76

CaouctBa anbda-, 6eta-, raMMa-u3IydeHus. BiusHue
paZvoOaKTUBHOCTH Ha )KUBbIE OpraHu3Mbl. Jlo3uMeTp.

22.03

77

OTKpbITHE TIPOTOHA U HEeWTpoHA. HykIIOHHAst MOIeTh
snpa ['eiizenOepra-MBanenko. 3apsa sapa. MaccoBoe
yrcio. M3oromsl. Anbda-pacnan. DIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-u3inydeHue. 3aKoH
paZoaKTUBHOTO pacmaja.

23.03

78

Anbda-pacniaa. IIEKTPOHHBINA U MO3UTPOHHBIH OeTa-
pacnaj. ['aMMa-n3nydeHue. 3aKoH paguoaKTUBHOTO
pacnaja.

25.03




79

DHeprus CBsI3M HYKJIOHOB B siipe. SIiepHbIe CHITbI.
Hedext maccol siapa. SnepHbie peakuuu. SaepHbd
peakrop. [IpoGieMbl, MepPCHEKTUBEI, SKOJIOTUIECKUE

ACIICKThI SII[epHOI/Iv OHCPI'CTUKMU. OKOJIOTUYECKHE aCIICKThI

SIIEPHON SHEPTETUKHU.

5.04

80

OHeprus CBs3U HYKJIOHOB B siipe. SIIepHbIE peakLUu.
[enenue u cunres saep. TepMOsAEpHBINA CUHTES.
AToMHas 6omoOa.

6.04

81

DOHeprust CBA3M HYKJIOHOB B sifipe. SIepHble peakluu.

8.04

82

OnemeHTapHble YacTUIIbl. OTKPBITHE TO3UTPOHA.
MeToapl HAOMIOACHUS U PETUCTPAITUH DJIEMEHTAPHBIX
yactull. DyH1aMeHTaIbHbIE B3aUMOICUCTBHUS.
EnuHCcTBO hM3uueckoit KapTHHBI MHUpA.

12.04

&3

[ToBTOpenue mo teme «KBaHTOBasK UMK

13.04

84

KoHntponbhas padora "KBanToBas pusuka"

15.04

85

Ortanel pa3BuTusa actpoHomuu. [Ipuknagnoe u
MHPOBO33pEHYECKOE 3HAUCHUE aCTPOHOMUH. By
3Be31HOTO HeOa. Co3Be3us, SIPKUE 3BE3/IbI, IIJIAHETHI,
ux BUAUMOe aBrokeHue. CojlHeYHas: CUCTEMa

19.04

86

Connue. ConHevyHast akTUBHOCTh. McTOUHMK 3HEprun
CoHua 1 3B€31

20.04

87

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. J(narpamMma
«CHEKTPaJIbHBIN KJIaCC- CBETUMOCTDY 3BE3/IbI MIABHOU
[10CJIEI0BATENBHOCTH. 3aBUCUMOCTb «Macca-

CBCTHUMOCTDB» JIs 3BE3 1 TIIaBHOM oCJICa0BAaTCIBbHOCTH.

Buytpennee ctpoenue 38€37. CoBpeMeHHbIE

MMPEACTABJICHUA O IMIPOUCXOXKICHHUU U 3BOJJIIOLUHA ComHiia

M 3BE3J1. DTalbl )KU3HU 3BE3/I.

22.04




Muneunbi [1yte — Hama ["anakruka. [Tonoxenue u
nemwxkenne Cosnna B ['anaktuke. THUIIBI raTakTHK.

88 ; 26.04
aJMOTaJlakKTUKU U KBa3apbl. UepHbIe IbIpbI B AApax
P 4
rajJlakTUK
Bcenennas.Pacumpenue Beenennoii. 3akon Xa606:ma.

89 Paz6eranue ranaktuk. Teopust bonbmioro B3psiBa. 27,04
PenukroBoe u3nydenue. MacmtabHasi CTpyKTypa ’
Bcenennoii. Meraranaktuka

90 Hepemennsie mpo6iieMbl aCTPOHOMUH 29.04

91 [ToBTOpEHME 10 TEME «DIEMEHTHI ACTPOHOMUU U 4.05
acTpOQU3UKI» '

92 [ToBTOopenue no Teme "Maruutnoe nose" 6.05

93 [ToBTOpeHue no teme "MaruuTHoe noJie. 11.05
DJIeKTpOMarHuTHast MHIYKIus" '

94 IToBTOpeHue no reme "MarautHoe noJe. 13.05
OneKTpOMarHuTHast UHIYKIHS" ’

95 [ToBTropenue no teme "Konebanus 1 BOIHbI" 17.05

96 [ToBTopenue no Teme "Konebanust 1 BOJTHBI" 18.05

97 IToBTOpEeHME N0 TEMe «MarHuTHoe noJe. 20.05
OneKTpOMarHuTHasE UHIYKIHS '

o8 [ToBTOopenne «OnTrka. OCHOBBI CIIEIIUATIBLHON TEOPUHU 94.05
OTHOCHUTEIIBHOCTH» '

99 ITpomexyrounas arrectauusd. KontposbHas pabota 25.05

100 IToBTOopenune «OnTtuka. OCHOBBI ClIELIMATIBLHONU TEOPUU 2705
OTHOCHUTEIIBHOCTH» '
[ToBTOopenue «KBanroBas (pusnka. IIeMeHTHI

101 28.05

aCTPOHOMUU U aCTPOPUIUKI»




102 [ToBTOopenue «KBanroBas (pusnka. I1eMeHTHI | 31.05
ACTPOHOMHUU M aCTPOPUIUKI»
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6

MMPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon . .
DOBEDSEMOL0 ITIpoBepsieMble IpeIMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbI CpeIHEro
PoBep o0uiero oopazoBaHus
pe3yJibTara
101 JleMOHCTpHpOBaTh Ha MpUMEpPax poiib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI

MHPAa, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHUM, B IPAKTHYCCKON ACITSIbHOCTH JIOACH

Y4uThIBaTh TPaHUIIBI MPUMEHEHUS M3YUYEHHBIX (PU3UUECKUX MOJIENeil: MaTepuaabHas TOYKa, WHEpIHUaIbHas
10.2 cucreMa oTcuéTa, aOCOIIOTHO TBEPIOE TEJO0, UACAIbHBIN Ta3; MOJIEIN CTPOSHUS Ta30B, )KUIKOCTEH U TBEPBIX
TEJ, TOUCYHBIN DJIEKTPUUECKHM 3aps — IPH pelieHud HU3NYECKUX 3a/1a4

Pacno3naBate (usnueckue sBiCHUS (TPOIECCh) M OOBSACHITH WX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHHS BEUIECTBA U AJIEKTPOAUHAMHMKU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE MaJeHHE TeJ, JBWKEHHE IO OKPYKHOCTH,
10.3 UHepLus, B3auMoaencTBue tei; auddysus, OpoyHOBCKOE IBUKEHHE, CTPOCHHE KHUJIKOCTEH U TBEPIBIX TEl,
n3MeHeHue o0bEMa Tea IpHU HarpeBaHUU (OXJIAXIEHUH), TEINIOBOE PaBHOBECUE, UCIIAPEHHE, KOHACHCAIHS,
IJIaBJICHUE, KPUCTANIM3aLIMsl, KHIIEHHUE, BIIAXKHOCTh BO3/yXa, OBBIIICHUE 1aBJICHUs T'a3a IPU €r0 HarpeBaHuu
B _3aKpBITOM COCYJie, CBSI3b MEXIYy MapaMeTpaMu COCTOSIHMSI ra3a B M30MpOLEccax; AJISKTpHU3alus Ted,




Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiembie NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CpeTHEro
0o011ero oopazoBaHus

B3aUMOJICHCTBUE 3apsaa10B

10.4

OnuchIBaTh MEXaHUYECKOE JIBIDKCHHE, UCIIONIB3YS (PM3MUECKHE BEIIMUYMHBI: KOOPAUHATA, MyTh, IIEpEMEIICHUE,
CKOpOCTb, YCKOpPEHHE, Macca Teja, CHJIa, UMITYJIbC Tejla, KHHETUYECKas dHEprusi, MOTCHIMAIbHAS IHEpPrus,
MexaHu4ecKkas paboTa, MeXaHUYeCKasi MOITHOCTb; IPU ONMMCAHWH MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCTIONB3YEMBIX BEJIMYMH, WX O0O3HAYEHUS W CIUHUIIBI, HAXOAUTHh (OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(hM3UYECKYIO BEIIMUHMHY C IPYTHMHU BEIMUHMHAMU

10.5

OnuceiBaTh M3YYCHHBIE TEIIOBBIE CBOMCTBA TEJ M TEIJIOBBIE SIBJICHHS, UCIIONB3Ys (PU3MUECKHe BETUYHHBIL:
JlaBJICHME Tra3a, TeMIleparypa, CpeiHsAsd KHHETUYECKas DHEpPrus XaoTUYECKOTO JBHIKCHUS MOJIEKYII,
CpPEeHEKBaJpaTU4HAsl CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSsl »HEprus, pabora Trasa,
KOA(p(GUIUEHT [0JEe3HOr0 JIeHCTBUS TEIUIOBOTO JBMIraTelss; IMpU ONMCAHWU MPABHIBHO TPAKTOBATh
(GU3NYECKUl CMBICT HCIIOJIB3YEMbIX BEJIMYMH, HMX OOO3HAYCHHWS M EIUHHIBI, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIOIINME IAHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM

10.6

OnuceIBaTh U3YUYEHHBIC AJICKTPUICCKHE CBOMCTBA BEIIECTBA U SJIEKTPUUYECKUE SBJICHUS (ITPOLIECCHI), UCTIONB3YS
buznyYecKue BENUYMHBL: JIJIEKTPUUYECKUU 3apsi, DJIEKTPUYECKOe IoJie, HAMpsHKEHHOCTHh MOJs, MOTEHIHUAl,
Pa3HOCTh MOTEHIIMAJIOB; MIPU OMKUCAHUM MPABUIBLHO TPAKTOBATHh (DU3UYECKUN CMBICI UCIIOJIB3yEMbIX BEIUYHH,
uX 0003HAYEHUS U €IMHUIIBI; YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOIIUE TaHHYIO (U3NYECKYIO BEIMYUHY C IPYTUMU
BEJIMUMHAMU

10.7

AHAJIU3UPOBATH (bI/IBI/I‘-IeCKI/Ie nponecCol U ABJICHUA, HCIIOJIb3YyA q)HSI/I‘-IeCKI/IC 3aKOHbI W TPHUHIMIIBI: 3aKOH
BcemupHoro TsaroteHus, I, II u III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKON SHEpPruu, 3aKOH
COXpPaHCHUSA UMITYJIbCA, IPUHIUII CYIICPIIO3ULIUN CUJI, IPUHIUII paBHOIIPABHUA WHCPIHUAJIBHBIX CUCTCM OTC‘-IéTa;
MOJIEKYJISIPHO-KUHETHYECKYIO TEOPHIO CTPOCHHUS BELIECTBA, I'a30Bble 3aKOHBI, CBSI3b CPEIHEH KUHETHUECKOH
SHEPTUU TEIJIOBOTO JIBUKEHHUS MOJIEKYJ ¢ aOCOIIOTHOM TEMIIepaTypoil, MEpBbIi 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpaHEHHUS AJIEKTPUUYECKOTO0 3apsiia, 3akoH KysoHa; mpu 3ToM pa3nnyarh CI0BECHYIO (POPMYIHPOBKY 3aKOHA,
€ro MaTEMaTHYECKOE BRIPAKCHHUE U YCIOBHS (IpaHHUIbI, 00JaCTH) NIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPHUHIUIIbI HeﬁCTBHH MalllMH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB; pasiniaTtb yCIOBHA
1X 0E30MaCHOr0 UCIOIL30BAHUS B MOBCEIHEBHOM XKH3HU

10.9

BBINONHATE 3KCIEPUMEHTHI IO UCCIIET0BaHHIO (PU3MUYECKUX SBICHUH U MTPOLECCOB C UCHOIb30BAHUEM MPSAMBIX
Y KOCBEHHBIX U3MEPEHUIl; IpH 3TOM (popMyIHpoBaTh NpoliaeMy (3a4a4y) ¥ TUIOTE3Y Y4eOHOI0 SKCIIEPUMEHTA,
co0MpaTh YCTAHOBKY U3 MPEUI0KEHHOI0 000PYI0BaHUS], IPOBOIUTH ONBIT M (HOPMYJIUPOBATh BHIBOIbI

10.10

OCYHIGCTBJ'ISITB MMPAMBIC 1 KOCBCHHBIC M3MCPCHUA (1)I/ISI/F-I€CKI/IX BCJIMYHMH, IIPpHU 3TOM BBI6I/IpaTB ONITHMAIBbHBIN




Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiembie NpeaMeTHBIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CpeTHEro
0o011ero oopazoBaHus

CIoco0 N3MEPCHUS U MCII0JIb30BATh U3BCCTHBIC METO/AbI OLICHKN HOFDCI.HHOCTGfI I/I3MCDCHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUMHAMU C HUCIOJIb30BAaHUEM NPSAMBIX U3MEPEHUM; MPU
3TOM KOHCTPYUPOBATh YCTAHOBKY, PUKCUPOBATH PE3YyJIbTAThI MOJTYYCHHON 3aBUCUMOCTU (PU3HUECKUX BEITMYUH
B BU/JIE TaOIHIl U TpadUKOB, JeJIaTh BBIBOJIbI IO PE3YJIbTaTaM MCCIICIOBAHUS

10.12

Cobmroath mpaBuiia 0€30MacHOTO TPy/a MPU MPOBEACHUH HCCICIOBAHUN B paMKaX y4eOHOTr0 SKCIEPUMEHTA,
y4eOHO-HCCIIe0BATEIbCKOM M MPOSKTHOW [IESITEIBHOCTH C HCIOJb30BAHUEM HM3MEPUTEIbHBIX YCTPOHCTB W
J1a00paTOPHOTO 000PYTOBAHHMS

10.13

Pemarp pacuy€rHple 3amauu ¢ SIBHO 33JIaHHON (U3MYECKON MOJENbI0, HCTONB3ys (U3MYECKHUE 3aKOHBI U
MPUHIUIIEI; HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d BBHIOUPATh (PU3UUYECKYIO MOJIEIb, BBIICTATH (HU3HUYECKHE
BEJIMYMHBI U (OPMYJBI, HEOOXOAMMBIE IS €€ pelIeHHs, MPOBOAUTH PacuéThl M OLIGHHWBATh PEATbHOCTH
MTOJTYYCHHOTO 3HAYCHUS (PU3HMICCKON BEITMIMHBI

10.14

Pemrars kauecTBEHHBIE 3a/1a4K: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUH C OMOPOil
Ha M3yYEHHBIEC 3aKOHbI, 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS

10.15

Hcnonb30BaTh Mpu pelieHUH Y4YeOHBIX 3a/lad COBPEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOJOTUM [JISi TIOHMCKA,
CTPYKTYpUPOBAaHMSI, HHTEPHpPETAMU W TMpeACTaBlIeHUS y4eOHOW M Hay4YHO-MOMYJsIpHOM uHOpMauwy,
MIOJTYYCHHOM M3 Pa3JIMYHBIX HCTOYHUKOB; KPUTHUCCKH aHATM3UPOBATH MOJyUaeMyI0 HHPOPMAITHIO

10.16

[TpuBOANTE IPUMEPHI BKJIAJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHUE
IIPOLIECCOB OKPYIKAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonk30BaTh TEOpETUYECKUE 3HAHMS IO (DU3HKE B TOBCETHEBHOM KU3HU JIJIsl 0OecTieueHus: 0€30MacHOCTH MPU
oOpallleHnu ¢ nMpudopaMu U TEXHUYECKUMHU YCTPONCTBaMH, IJIsi COXpPaHEHMs 370POBbs U COOIIOACHUS HOPM
HKOJIOTMYECKOT0 MTOBEJICHUSI B OKPY KAIOIIEeH cpefie

10.18

PaGoTtath B rpymme C BBINOJHEHHEM pPAa3IMYHBIX COLMAIBHBIX pOJieH, TUIaHUpPOBaTh pabOTy TPYIIIIHI,
pPaIMOHAIIBHO PaCHpeleNiaTh OOS3aHHOCTH M TUIAHHPOBATH JIEATEILHOCTh B HECTAaHAAPTHBIX CHUTYAIHSX,
aJIeKBaTHO OIIEHMBATh BKJIAJ KXKJIOTO U3 YUYACTHUKOB I'PYIIIHI B PEIICHHE pacCMaTpUBAEMOM IPOOIeMbl

11 KIIACC




Kon
NpoBepPsIEeMOro
pe3yabTara

11.1

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOH 00pa30BaTe/IbHOI NMPOrPaMMbl CPeIHEro
o01ero oopazoBaHust

JIeMOHCTpHPOBATH HA MMPUMEPAX POJb U MECTO (PU3HUKH B (HOPMUPOBAHHH COBPEMEHHON HAyYHOH KapTHHBI MUPA,
B Pa3sBUTUM COBPEMEHHOM TEXHUKH U TEXHOJIOTMM, B IPAKTUYECKON NEATEIBHOCTH JIOJEH, LIEJIOCTHOCTh U
€IMHCTBO (PM3NIECKOI KapTHHBI MUPa

11.2

Y4YHUTHIBATh IPAHUIIBI TIPUMEHEHUS U3YYSHHBIX (PU3MUECKUX MOJIETICH: TOUSUHBIHN DIEKTPUIECKU 3apsi, siaepHas
MOJIETTb aTOMa, HYKJIOHHAS! MOJEIh ATOMHOTO sIIpa MPH peIeHUH (hU3UISCKUX 3a1a4

11.3

PacrioznaBate Qu3ndeckue siBieHUs (IIPOLECCHI) W OOBACHATH MX HA OCHOBE 3aKOHOB AJICKTPOJWHAMUKH U
KBaHTOBOW (DM3HMKH: AJIEKTPHUYECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JCHCTBUS
TOKa, BBaHMOﬂCﬁCTBHG MAaruuToOB, 3JICKTPOMAarHuTHasd WHAYKIHA, HeﬁCTBHC MAarHuTHOTO ITOJIsI Ha TPOBOAHHK C
TOKOM M JIBIDKYIIMICS 3apsijl, JIEKTPOMArHUTHBIE KOJEOAHHS M BOJHBI, TPSIMOJIUHEHHOE pPacHpOCTpaHCHUE
CBETa, OTpPakeHUe, MperomiieHHe, uHTepdepeHuus, AUQpakus W MOASpU3alMs CBETa, JAUCIEPCUS CBETa,
dhotornexkrpuuecknii 3¢ hexT (pororddexr), cBeToBOE AaBICHNE, BOSHUKHOBEHHE JTUHEHYIATOTO CIIEKTpa aTromMa
BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHASI PATMOAKTUBHOCTh

11.4

OnuceiBaTh M3y4YEHHBIE CBOWCTBA BelIeCTBAa (RJIIEKTPUUYECKHE, MArHUTHBIE, ONTHYECKHE, JIIEKTPUUYECKYIO
MPOBOAMMOCTh PA3JMYHBIX CPEA) W JICKTPOMATHUTHBIC SIBICHHUS (MPOIECCHI), HCIOJIB3YS (PUINICCKUE
BEJIMYMHBL: 3JEKTPUUYECKUN 3apsij, CUjla TOKa, JEKTPUUYECKOE HAIpPSKEHUE, 3JIEKTPUUYECKOE CONPOTUBIICHHUE,
pasHocTh moteHIManoB, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO TOJIsA, cwia Awmrepa, cuia JlopeHia,
WHAYKTUBHOCTh KAaTYyIIKH, SHEPTUs AJIEKTPUYECKOTO M MArHUTHOTO MOJIeH, MEpUOJ M 4acToTa KoseOaHui
B KoJIeOaTeIbHOM KOHTYpE, 3aps] M CHJia TOKA B MPOIECCEe TAPMOHHUYECKUX SJIEKTPOMArHUTHBIX KOJeOaHUH,
(hOKyCHOE pacCTOSIHHE U ONTUYecKas Cujia JIMH3bI; MPU ONMMCAHUU MPABUIBHO TPAKTOBATh (U3UYECKUN CMBICIT
WCTOJIb3YEMBIX BEIUYHMH, WX OOO3HAYCHHUS W CIUHUIBI, YKa3bIBaThb (OPMYJIIBI, CBSI3BIBAIOIINE JTAHHYIO
(U3MYECKYIO BEIHUUHY C APYTUMHU BETMUYUHAMU

11.5

OnuceiBaTh HN3YYCHHBIC KBAHTOBLIC ABJICHUSA W INPOLECCCHI, HCIIOJIb3Ys (1)H3H‘IGCKH€ BCIIMYUHEBI: CKOPOCTH
QJICKTPOMArHUuTHBIX BOJIH, JJIMHA BOJIHBI 1 4aCTOTAa CBCTA, SHEPIUA U UMITYJIbLC (bOTOHa, nepuo/ mnoJrypaciana,
OHCPIrug CBA3W ATOMHLBIX AACP, IPHU OINHCAHUW ITPAaBUJIBHO TPAKTOBATbH (1)1/13H‘I€CKI/II>1 CMBICJI MCITIOJIB3YyCMbIX
BCIIMYHH, UX 0003HaYEeHUS U CAWHUIIBI;, YKa3bIBATb (I)OpMy.HLI, CBA3BIBAOINEC JAHHYIO (1)PI3PI‘-I€CKYIO BCIIMYUHY
C IpYT'HMMHU BCINYHHaAMU, BBIYUCIIATH 3HAYCHUC d)PI3PI‘-I€CKOI>i BCJIMYMHBI

11.6

AHanM3UpoBaTh (GU3HUECKHE MPOLIECCHl U SIBICHUS, MCIIOIb3Ysl (DHM3MUECKHE 3aKOHbBI M MPUHIMILL: 3aK0H OMa,




Kox
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble MpeaAMeTHBIE Pe3yJIbTATHI OCBOEHHsI OCHOBHOI 00pa30BaTeLHOI MPOrPaMMBbl CPeTHETr0
0011ero 00pa3oBaHus

3aKOHBI TOCJIEIOBATEILHOTO M MapalIeNbHOTO COEIMHEHMsI MPOBOJHMKOB, 3akoH J[xoynsa — JleHua, 3akoH
AJIEKTPOMArHUTHONW WHIYKIIMU, 3aKOH TPSIMOJMHEWHOTO PaCIpOCTPAaHEHHUS CBETa, 3aKOHBI OTPAXXEHHUS CBETA,
3aKOHBI TIPENIOMIICHUSI CBETa, YpaBHeHHe DWHIITeHHa ans GoTodrddexrta, 3aKOH COXpaHEHUSI SHEPTUH, 3aKOH
COXpaHEHUSI UMITYJIbCA, 3aKOH COXPAHEHHUS JJICKTPUYECKOTO 3aps/a, 3aKOH COXPAHEHHS MAacCCOBOTO YHCHA,
nocTynaTtel bopa, 3aK0H paguoaKTUBHOTO pacmaja; Mpu dTOM pa3nyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA,
€ro MaTeMaTH4YECKOE BRIPAKECHUE M YCIOBHUS (TPaHUIIBI, 00JaCTH) TPUMEHUMOCTH

11.7

OHpCI[GJISITB HaHpaBHeHI/IC BCKTOpa I/IHI[yKI_[I/II/I MArduTHOTI' O ITIOJIA HpOBOI[HI/IKa C TOKOM, CHJIBI AMHepa U CUJIbI
Jlopenma

11.8

CTpOUTH M ONMMCHIBATH H300PAKEHUE, CO3/IaBAEMOE INTIOCKUM 3ePKajIoM, TOHKOW JTHH30M

11.9

BBINONMHATE SKCIIEPUMEHTHI IO MCCIIEI0BAHUIO (PU3MUECKUX SIBICHUM M MPOLIECCOB C UCIOJIB30BAHUEM MPSMBIX
1 KOCBEHHBIX M3MEpPEHUI; IpU 3TOM (OpMyJIMpPOBaTh MpodieMy (3aady) U rUnoTe3y y4eOHOro 3KCIeprUMEHTa,
coOMpaTh YCTAHOBKY U3 MPEUI0KEHHOI0 000PYI0BaHUs, IPOBOIUTh ONBIT U (HOPMYJIUPOBATH BBIBOJIbI

11.10

Ocy1ecTBIITh NpsIMble U KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEJIMYMH; MPU 3TOM BBHIOMpATh ONTHUMAIbHBIM
Croco0 M3MepEeHUs M HCIIOJIb30BATh U3BECTHBIE METO Il OIICHKH IMOTPEITHOCTEH M3MEpEeHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (DM3MUECKUX BEIHUYMH C HCIOJIb30BAHHUEM MPSIMBIX HU3MEPEHHM; TpU 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATH PE3yJILTATHI IOJYUYESHHOW 3aBUCUMOCTH (DU3MYECKHUX BEJIMYUH B BUJIE
TaOJIUI M TPaUKOB, JIe7aTh BHIBOJBI MO PEe3yJIbTaTaM UCCIIEI0BaHUS

11.12

CoburoaTh mpaBuIa 0€30MMaCHOTO TPY/1a IPH MPOBEICHNUN UCCIICOBAHUHN B paMKaX y4eOHOT0 SKCIICPUMEHTA,
y4eOHO-UCCIe0BATENbCKON U MIPOSKTHOM JNEATeNbHOCTH C MCIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOMCTB U
71a060paTOPHOTO 000PYIOBAHMS

11.13

Pemate pacuéTHple 3amaud ¢ SIBHO 3a/JlaHHON (DM3MUYECKOM MOJENbI0, HCHOJb3ys (U3NYECKUE 3aKOHBI U
IIPUHLUIBI;, HA OCHOBE aHAJlIM3a YCIOBMS 3aJa4d BBIOMpAaTh (DPU3MUECKYIO MOJEIb, BBLACIATH (PU3NUECKUE
BEJIMYUHBI M (QOpPMYIbI, HEOOXOAMMBIE Uil €€ peIIeHUs, NMPOBOAUTH PACUETHI U OLIEHUBATh PEATbHOCTh
IIOJYYEHHOT'O 3HaYCHMsI (PU3MYECKON BEJIIMUHMHBI

11.14

Pemate kauecTBEHHBIE 3aa4H: BBICTPAUBATH JOTHYECKHA HEMNPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUN C OMOPOM
Ha M3yYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTU U (PM3UYECKHUE SIBICHUS

11.15

Hcnonp30BaTh mpu penieHUH Y4YeOHBIX 3a7jad COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTUU ISl IOMCKAa,
CTPYKTYPUPOBAHUS, MHTEpPIpPETAlMM U MPEACTaBICHUs Y4eOHOW U Hay4dHO-TIOMyJpHON HH(OpMaLuy,
MIOJIYYEHHOM U3 pa3JIMYHbIX HCTOUHUKOB; KPUTHUECKH aHAIM3UPOBATh NOJYyYaeMyr0 HHPOpMAIIHIO




Ko . .
: IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbl CpeIHero

NpoBepPsieMOro
0011ero 00pa3oBaHus
pe3yJjbTarTa
11.16 OOBSICHATh TPUHIUIBI JEHCTBUS MAaIlUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3NuyaTh YCIOBUS HUX
' 0€e30IMacHOT0 UCHOJIL30BAHNS B IOBCEAHEBHON KU3HU
11.17 [IpuBoAMTH TpUMEPHI BKJIAa POCCHUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTUE HAYKH, B O0OBSICHEHUE

MPOLIECCOB OKPYIKAIONIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOIOTHI

Hcrnonb30BaTh TEOpETUUCCKHE 3HAHMS 110 (PU3HUKE B TIOBCETHEBHOM JKU3HH ISl 00eCTIeueHUsT OE30IMaCHOCTH MPU
11.18 oOpailieHuu ¢ mpubopaMu U TEXHUYECKUMH YCTPOMCTBAMHM, AJISi COXPAHEHUS 3J0POBbS U COOMIOJECHUS HOPM
DKOJIOTHYECKOTO MOBEJICHUS B OKPY KAIONIEH cpelie

PaGotath B rpymrie ¢ BBIMOTHEHHEM PA3IUYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh paOOTY TPYIIII, PALIMOHATHLHO
11.19 pacnpenensTh 0053aHHOCTH U TJIAaHUPOBATh ACSITEILHOCTh B HECTAHJAPTHBIX CUTYalMsX, aJICKBATHO OICHUBATH
BKJIAJ KQ)KIOT0 M3 YYACTHUKOB I'PYIIEI B PEIIEHNE PaCCMAaTPUBAEMOI IPOOJIEMBI

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Kox npoBepsiemoro

ITpoBepsiemble 3J1eMEHTBI COAEPKAHUS
pa3aenaa JIEMEeHTAa

OU3SUKA 1 METO/Ibl HAYYHOI'O [IO3HAHUW A
1.1 duszrka — Hayka o npupojae. Hayunbie MeTo bl MO3HAHMS OKPY KaoIiero Mmupa. Pois skcnepuMeHTa




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa
Y TEOPHH B MPOIIECCe O3HAHMS MPUPOBL. IKCIIEPUMEHT B (pr3uKe
MonenupoBanue (HpU3HUECKUX SBICHUN U mporeccoB. Hayunbie rumoTe3bl. Ou3ndeckre 3aKOHBI U
10 Teopur. ['paHuIlbl TpUMEHUMOCTH (pr3ndeckux 3akoHOB. [IpuHiun cooTBeTcTBUs. POons u mMecTo
' ¢bu3uku B GOPMHUPOBAHUH COBPEMEHHON HAYyYHOW KapTUHBI MUPA, B TIPAKTUUCCKON NEATEIbHOCTH]
JOIEN
2 MEXAHUWKA
KNHEMATHUKA
211 Mexanuyeckoe — ABuxkeHUE. OTHOCHTENBHOCTh  MEXaHW4YecKoro  JBwxkeHus. Cucrema
otcuéra. TpaekTopus
[Tepemernienue, CKOPOCTh (CpemHss CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepHaTIbHON
2.1.2 TOYKM, UX MPOEKIMH HA OCHU CUCTEeMbl KoopAauHaT. CloKeHHE MEepEeMEIEHUN U CIOXKEHHUE
CKOPOCTEH
713 PaBHOMepHOE M PpPAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBHIKEHUE. ) I'paduku  3aBUCHMOCTH
51 KOOPJIMHAT, CKOPOCTH, YCKOPEHUSI, MYTH U NEPEMEUICHUSI MAaTEPHUATIbHOM TOUKU OT BPEMEHHU
' 2.14 CBo0OoHOE nagcHue. Y CKOpeHHe CBOOOHOrO MaJaeHus
215 KpuBonnneiinoe nBuxkeHue. PaBHOMepHOE IBM)KEHHE MAaTEPUAIBHOM TOYKHM IO OKPYXKHOCTH.
o VTrIi0Bas CKOPOCTh, JIMHEHHAs CKOPOCTh. ITepuon u yactoTa. LIeHTpOCTpEeMUTEIHLHOE YCKOPEHHUE
2.1.6 TexHnUecKne yCTPONCTBA: CIIUIOMETP, IBUKEHUE CHAPSIOB, LIEHbIE U PEMEHHBIE Nepeadn
[TpakTdeckue padboTel. Mi3MepeHre MTHOBEHHOW CKOPOCTH. VccrnenoBanrue COOTHOMIEHUST MEXTY
17 MyTSAMH, NPOWIECHHBIMU TEJIOM 32 IOCJEIOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHH MPHU
o PAaBHOYCKOPEHHOM JIB)KEHMM C HA4YaJbHOM CKOPOCTBIO, paBHOW Hyito. M3yueHue IBHKEHUSA
IIapyKa B BSI3KOW KUIKOCTHU. M3ydeHne NBMKEHUS Tena, OPOIIEHHOTO TOPHU30HTAIBHO
JNHAMUKA
2.2.1 ITpuniun otHOcuTeabHOCTH I ammies. Ileppoiii 3akoH HeloToHA. MHEpIinaabpHbIE CHCTEMbBI OTCUETA
2.2 2.2.2 Macca tena. Cwta. ITpyHIMI CyTIepro3UIIMU CHJT
223 Bropoit 3akon HeroToHa juisi matepuanbHOM TOukH B MHEepuuanbHOM cucteme orcuéra (MCO).

Tpernit 3axoH HeroToHA JIIs1 MaTepHaJbHEIX TOUCK




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa

2.2.4 3aKoH BceMHpHOTO TAroTeHus. Cuna TsbkectH. IlepBas kocMudeckas cKopocTh. Bec Tena

2.2.5 Cua yopyroctu. 3akoH I'yka

296 Cuna tpenus. Cyxoe tpenue. Cuia TpeHHUs CKOJBXKCHHS U cuia TpeHus mokos. KoaddunmeHt

o TpeHus. Cuiia COMPOTUBIICHHUS NTPU ABUKEHUU TeJIa B )KUJIKOCTH WJIU Ta3e

2.2.7 [TocTynaTenbHOE U BpallaTeIbHOS ABMKEHHUE a0COTIOTHO TBEPIOTO Tela

298 MOMEHT CHJIbI OTHOCHUTENBHO OCH BpauieHus. [lieuo cuiibl. Y cinoBus paBHOBECHUsI TBEPIOTO Tea
B 1CO

2.2.9 TexHU4YeCKHe yCTPONCTBA: MOMIIUITHUKHY, ABUKEHUE UCKYCCTBEHHBIX CTYTHUKOB
[IpakTuueckue paboThl. M3ydueHne nBmKeHUs OpycKa MO HAKJIOHHOW TUIOCKOCTH TOJT IEUCTBUEM

2910 HECKOJIbKUX cHI. MiccnenoBaHre 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOLIUX B 1ehopMupyeMoit
NpYyKUHE W PE3UHOBOM o0Opasme, OT BenuduHbl ux nedopmanuu. MccrnenoBanue ycioBuit
paBHOBECHSI TBEPJIOTO TEJIa, UMEIOIIETO OCh BPAIICHHSI

3AKOHbI COXPAHEHU S B MEXAHUKE

231 Hmnynbe mMaTepuanbHON TOYKH, CUCTEMbl MAaT€PUANbHBIX TOYEK. VIMIynbC CHIIBI U U3MEHEHUE
MMITYJIbCa TeJa

2.3.2 3akoH coxpaneHus umiyiabca B ICO. PeakTuBHOE ABIMIKCHHE

233 Pabora cuibl

2.34 MOIIHOCTb CHJIBI

233 Kunernueckas SHEPIus MaTepHalbHOU TOYKHU. Teopema

2.3 o 0 KHHETHYECKOW SHEPTHH

236 [TorenuuanbHas »Heprus. [loTeHuuanbHas SHEpPrus ymnpyro AeGOPMUPOBAHHON MPYKHUHBI.
[ToTeHIMaapHas SHEPT U TeIa BOIM3U OBEPXHOCTH 3eMIIH

)37 [ToTeHuuanbHbIe M HEMOTEHIUANbHBIE CUJIbL. CBS3b PA0OTHI HETIOTECHIIMATBHBIX CUJT C K3MEHEHUEM
MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTruu

2.3.8 Yapyrue u Heynpyrue CTOIKHOBEHUS

2.3.9 TeXHHYECKHE YCTPOMCTBA: IBHKCHUE PAKET, BOJOMET, KONEP, NPYKUHHBINA MUCTOIET

2.3.10 [TpakTuueckre paboTel. I3yueHne CBs3HM CKOPOCTEH Tell MmpH Heynpyrom yaape. MccnemoBanue




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa
CBSI3M pa0OTHI CHJIBI C I3MEHEHNEM MEXaHUYEeCKOW DHEPTHH Teja
3 MOJIEKYJISIPHAS ®U3MKA U TEPMO/JIMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUU

311 OCHOBHBIE TIOJOKEHUS MOJICKYJIIPHO-KHHETUYECKOW TEOpUU. bBpoyHOBCKOE JBMKEHHE.
Jnddy3usa. Xapakrep ABUKESHHS U B3aUMOJCHCTBHUS YaCTHII BEIIESCTBA

312 Monenu CTp(ieHI/IS{ ra3oB, KHUIKOCTEH U TBEPABIX TEJI U OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE
STUX MOZCIEH

3.1.3 Macca monekyn. KonndectBo Bentectsa. IloctossHHas ABoraapo

3.14 TemmoBoe paBHOBecue. Temmepatypa u e€ nsMmepenue. [llkama remmnepatyp Llenscus

315 Mopens wuzaeanbHoro raza. (OCHOBHOE YpPaBHEHHE MOJICKYJISIPHO-KHHETUYECKOW TEOpUU
WJICaJTbHOTO Ta3a

3.1 316 AOcomoTHas Temmeparypa Kak Mepa CpeJHed KMHETHYECKON JHEpPTUU TEIUIOBOTO JBIKEHUS

yactuil raza. Illkana remneparyp Kenbsuna

3.1.7 Ypasuenue Knanelipona — Mengeneena. 3akoH JlanpToHa

318 ["azoBbie 3akonHbl. M30mporiecchl B MIACATbHOM Ta3e C TMOCTOSIHHBIM KOJMYECTBOM BEIIECTBA!
M30TepMa, H30X0pa, H3o0apa

3.1.9 TexHu4yecKkHne yCTPOMCTBA: TEPMOMETD, OapOMETP

3110 [Ipaktnueckue paboThl. MI3Mepenne wmacchl BO3ayXa B KiIacCHOM KomHare. McciemoBanue
3aBUCUMOCTH MEXIy TTapaMeTpaMH COCTOSHUS Pa3peKEeHHOTO Ta3a

OCHOBLI TEPMOJMHAMUKIN

391 T“epMogmHaMqucxas[ cucrteMa. BHyTpeHHS SHEPTHs TEPMOIUHAMUYECKON CUCTEMBI M CTIOCOOBI

e€ M3MEHEHUS
32 3.2.2 KommdaecTBo TemnoTel v paboTa. BHYTpeHHSsS SHEPTHs 0JJHOATOMHOTO HICATHHOTO Ta3a
323 Bunel Temnomepenauu: TEIIONPOBOAHOCTh, KOHBEKIHMSA, HW3IydeHHE. TermnoéMKOCTh Tena.

YV nenpHas TeII0€MKOCTh BellecTBa. PacuéT KomyecTBa TeIJIOTHI IPHU TEIIoNnepeaade




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa

304 IlepBb1il 3aKOH TepMOAMHAMUKU. [IpuMeHEHNE TEPBOro 3aK0HA TEPMOAMHAMUKH K HU30IIPOLECCAM.
I'paduueckas nuHTEpOpeTaIys paboThI ra3a
TeroBbie MamuHbl. [IpUHLUIBI EHCTBUS TEIUIOBBIX MammH. [IpeoOpa3oBaHus SHEpruu B

3.2.5 TeroBbiX MamwuHax. Koaddumuent nonesnoro nmerictBus (manee — KIIJI) TeruioBoit MamivHbLL
Iukn Kaprao u ero KIT/]

396 Bropoii 3akon TepmonuHamuku. HeobpaTumocTs mpoiieccoB B mpupoje. TemnoBbie IBUTATEIH.
DKOJOTHUECKUE MPOOIEMbI TEIJI0IHEPT € THKH

397 TexHu4ecKne yCTpONCTBA: IBUTAaTEIh BHYTPEHHETO CTOpaHHWs, OBITOBOM  XOJIOJWUIHHUK,
KOHIMITHOHED

3.2.8 [TpakTuueckre paboTel. Mi3MepeHne yaenbHOl TeMI0EMKOCTH

AT'PETI'ATHBIE COCTOAHUA BEIIECBA. ®A30BBIE ITEPEXO/IbI

331 [TapooOpazoBanue u kKoHaeHcamus. VcnapeHne u kurneHue. Y IenbHas TerioTa mapooopa3oBaHHms.
3aBUCUMOCTb TEMITEPATYPbl KUIICHUS OT JaBJIEHUS

3.3.2 AOCOITIOTHAsI ¥ OTHOCHUTEIIbHAS BIIAXKHOCTH BO3/Tyxa. HackIeHHbIN 11ap

333 TBépnoe teno. Kpucrannuueckue u amop@Hbie Tena. AHU30TPOIHS CBOHCTB KpUCTAIOB. XKuakue

33 KkpucTajiibl. COBpeMEHHBIE MaTEpHaIbI

334 IInaBaeHue u KpucTayuik3anys. Y aejabHas TemioTa miasiaenus. CyonuMmarus

3.3.5 YpaBHEHHE TEIIOBOrO OajlaHca

336 TexHu4yeckue yCTpOMCTBA: THTPOMETP U TCUXPOMETP, KaJOPUMETP, TEXHOJOTMH TMOIYYEHHS
COBPEMEHHBIX MaTEpPHaIOB, B TOM YHCJIe HAHOMATEPHAIOB, 1 HAHOTEXHOJIOTUU

3.3.7 [TpakTnaeckne paboThl. M3MepeHne BIaXKHOCTH BO3AyXa

4 OJIEKTPOJIAMMHAMUNKA
DJIEKTPOCTATUKA
4.1.1 DneKTpu3anys Tell. IICKTPUUICCKHM 3apsi. JIBa BHIa SIEKTPUICCKUX 3aps 0B
4.1 4.1.2 [IpoBOAHUKH, TUAJICKTPUKH U TTOJYIPOBOIHUKH
4.1.3 3aK0H COXpaHEHMS DJIEKTPUUECKOI0 3apsiia
414 BzanmoneiicTeue 3apsaoB. 3akon KyinoHna




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa

415 3JICKTprI.‘IeCKOG noste. Hanpsix€nHocTh snekTpuyeckoro noss. [IpuHnun cynepnosunuu. JInauu
HaNPsHKEHHOCTH JICKTPHIECKOTO TTOJIS

4.1.6 PaboTa cw anekTpocraruueckoro noJjs. IloreHiuman. Pa3HocTh NOTEHIIMAIOB

417 [IpoBOMHMKKM ¥ AWDJIEKTPUKH B TIOCTOSSHHOM SJEKTPUYECKOM Tose. JludnmexTpudueckas
MIPOHUIIAEMOCTh

418 OnektpoéMkocTb.  KoHmeHcartop. DIEeKTpOEMKOCTh  IJIOCKOTO  KOHJEHCATOpa. DHEprus
3apsHKEHHOT0 KOHASHCATOpa

419 TexHU4ecKnue yCTpONCTBA: AIEKTPOCKO, 3JEKTPOMETP, JJIEKTPOCTATUYECKAS 3aIIUTA, 3a3EMJICHUE
AJICKTPONIPHUOOPOB, KOHACHCATOP, KCEPOKC, CTPYHHBINH IPHHTED

4.1.10 ITpakTrueckue pabotel. U3MepeHne 3J1eKTpoEMKOCTH KOHEHCATOpa

IOCTOSHHBIN DJIEKTPUUYECKNI TOK. TOKU B PA3JIMYHBIX CPEJAX

491 VYcaoBus CyliecTBOBaHUSI MOCTOSHHOIO 3JEKTpUYECKOro Toka. Mcrounwku Toka. Cuiia TOKa.
IIoCcTOSIHHBIN TOK

422 Hanpsokenne. 3akoH OMa T ydacTKa 1enu

4.2.3 DIEKTPUYECKOE CONPOTHUBJICHHUE. Y AETbHOE CONPOTHBIIEHNE BENIECTBA

424 ITocnenoBarenbHOE, MapalIeJIbHOS, CMEIIAHHOE COCMHEHUE POBOIHUKOB

4.2.5 Pabota snekrpudeckoro Toka. 3akoH Jxoyis — Jlena

4.2.6 MOIIIHOCTh AIESKTPUUESCKOTO TOKA

4.2 497 anexTpoaBwkyIas cuna (nainee — 3/1C) u BHyTpeHHEE COMPOTUBIICHNE WCTOYHUKA TOKA. 3aKOH
o Owma JuIs MOJHOM (3aMKHYTOI) snekTpruyeckoi nenu. KopoTkoe 3aMbIkaHue

478 DJIEKTPOHHAsI MPOBOJUMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTb CONPOTUBIICHUS] METAJJIOB OT
TemnepaTypbl. CBEpXIIPOBOANMOCTD

4.2.9 DIEKTPUUYCCKUN TOK B BakyyMe. CBOMCTBA 3JISKTPOHHBIX ITYYKOB

4910 [TonmynpoBonuuku. CoOCTBEHHAs M MPUMECHAss TPOBOAMMOCTh MOJIYIPOBOAHUKOB. CBOMCTBA p-
n nepexoa. [1oynpoBoHUKOBEIC TPHOOPHI

4.2.11 DIIEKTPUUSCKUIN TOK B DJICKTPOJIMTAX. DICKTPOTUTHUISCKAS TUCCOHUAIIS. DIICKTPOJIH3

4.2.12 DNIEKTPUYECKUN TOK B razax. CaMOCTOSTEIbHBIN M HECAMOCTOSTEILHBIN pa3psa. Pasnuaabie THITBI




Kon

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

pasieiia 3J1eMeHTa
CaMOCTOSATEIbHOIO pa3psaa. Monnaus. Ilnazma
TexHnueckue YCTpOICTBA: aMIIEpMETP, BOJIBTMETD, peocrar, UCTOYHUKHU TOKa,
4913 JJIEKTPOHArPEBATEIbHBIC npudopHl, 3JIEKTPOOCBETUTEIILHBIE npudopBI, TEPMOMETD
COIIPOTHUBIICHUS], BAKYYMHBIN THOJ, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYITPOBOAHUKOBBINA U0/,
raJIbBaHUKA
[TpakTnueckue padboThl. M3yueHne cMEeanHOro COeMHEHNS PE3UCTOPOB.
4.2.14
N3mepenne 3JIC ncTouyHMKA TOKA U €70 BHYTPEHHET0 conpoTHBIeHHs. HaOmroieHne d1eKTpomsa
11 KIIACC
Kon Kon
pasnena NpoBepsIEeMOro IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
JJIeMEeHTa
4 DJIEKTPOAMHAMUKA
MATI'HUTHOE IT1OJIE. SJIEKTPOMATI'HUTHAS MHAYKINA
4.3.1 [TocTosiHHBIE MAarHUTHI. B3anmo1elicTBUE OCTOSIHHBIX MATHUTOB
4.3 432 MarnutHoe nosue. Bekrop maruutHOM MHAYKUMU. [IpuHnun cynepno3unyu. JInHUM MarHuTHOM
nHAYKIMK. KapTuHa TMHUN MarHUTHOW MHJIYKLIMHU I10JIS1 IIOCTOSIHHBIX MArHUTOB
433 MarauTtHoe nosie NpoBOJHUKA ¢ TOKOM. KapTHHa JIMHUI NOJIS AJIMHHOTO MPSMOTO MPOBOJIHUKA U
3aMKHYTOT'O KOJBLIEBOTO ITPOBOAHMKA, KAaTYIIKM ¢ TOKOM. OmbIT Opcrena. BzaumopeinictBue




Kon

palf);)élﬂa NpoBepPsIeMOro [IpoBepsieMble 3jIeMEHTHI COJIePKAHUSA
3JIeMEeHTa

MIPOBOJHUKOB C TOKOM

434 Cuna Amiepa, €€ MOJIy/Ib M HaIlpaBJICHHE

435 Cuna Jlopenua, e€ Moayab W HampaBieHUE. J[BUKEHHE 3apsKEHHOUM 4YacTULlbl B OJHOPOJAHOM
MarauTHoM mosae. Pabora cuiisl JlopeHia

4.3.6 SIBJIeHNE SIEKTPOMArHUTHON WHAYKIIUH

43.7 [ToTok BEeKTOpa MArHUTHON WHIYKIIMH

438 OJIC uaayKiyn. 3aK0H 3JIEKTPOMArHuTHON HHAYKIHH Dapages

43.9 Buxpesoe snexrpuyeckoe nozie. ]C uHAYKIIMK B TPOBOIHUKE, ABUKYIIEMCS TTOCTYIATEIHLHO B
OJTHOPOJIHOM MAarHHTHOM TI0JIE

4.3.10 IIpasmiio Jlenna

43.11 NunykruBaOCTh. ABNnenne camonuaykuun. JJ1C caMOMHAYKIINHN

4312 DHEpruss MArHUTHOT'O IOJISI KATYIIKH ¢ TOKOM

4313 DJIEKTPOMArHUTHOE TOJIC

43.14 TexHuveckne yCTpoucTBa: MOCTOSHHBIE MATHUTBI, 3JIEKTPOMArHUTHI, 3JICKTPOJIBUTATENb, YCKOPUTETH
3JIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS ITeYb

43.15 [IpakTrueckue paboTel. Mi3yueHne MarHUTHOTO MOJIS KaTYIIKU ¢ TOKOM. VccnenoBanue nencTBust
MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKoM. McciieioBaHue SIBICHUS DJIEKTPOMAarHUTHOM HHAYKITUH

5 KOJIEBAHWS 1 BOJIHBI
MEXAHWYECKUWE U 3JIEKTPOMATI'HWUTHBIE KOJIEEAHU 51

511 Konebarenbnas cuctema. CBoboHbIe Kostebanus. ["apmonnueckue konebanus. [lepron, gactora,

aMILTATY1a U (a3a koyeOaHuit
51 5.1.2 IIpyxuHHBIN MassTHUK. MaTeMaTHUeCKUH MasiTHUK

513 YpaBHeHue TapMOHUYECKHUX KoJieOaHui. Kunematnueckoe
W THHAMHUYICSCKOE ONMHMCAHNE KOJIeOATeIbHOTO ABIKCHHIS

514 [IpeBpaiiieHue SHEPrUM TMPU TAPMOHMUYECKUX KoyeOaHUsAX. CBS3p aMIUTUTYIBI KOJCOAHMIA

HMCXOAHOHN BEJIUYUHBI C AMILUIMTYIaAMH KOJIeOaHUi €€ CKOPOCTH U YCKOPEHUS
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Konebarenbupiii  kOHTYp. CBOOOIHBIE DIEKTPOMAarHUTHBIE KojleOaHUs B HA€aIbHOM

5.1.5 KoJIe0aTebHOM  KOHTYpe. AHAJOTHS  MEXIY MEXaHWYeCKMMH M DJIEKTPOMAarHUTHBIMH
kosieOarmsiMu. dopmyna TomcoHa

5.1.6 3aKOH COXpaHEeHHsI SHEPTUHU B WI€aTbHOM KOJeOaTeIbHOM KOHTYPE

517 BrinyxnenHsie MexaHudeckue koJsiebanusi. Pesonanc. Pe3onancHass kpuBas. BwIHYyXIeHHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHusl.

5.1.8 IlepeMmenHbli TOK. CUHYCOMAAILHBIN IEPEMEHHBIN TOK.

519 MomHOCTh MEPEMEHHOT0 TOKa. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAYEHHE CHIIBI TOKAa H
HaIpsKEHUs
Tpanchopmarop. IlpousBoacTBo, mepenada W TOTpeOICHHE DJIEKTPUUYECKOM DHEPTrHUH.

5.1.10 DKOJIOTHYECKHe PUCKH TPU MPOU3BOACTBE dNEKTpUUecKor sHepruu. KynbpTypa ucnonb3oBaHuUs
3JIEKTPOIHEPIHH B IOBCEAHEBHOM JKM3HU

5.1.11 TexHuYecKHe ycTpoiicTBa: ceficMorpad, dAeKTPUUECKHI 3BOHOK, JIMHUH DJIEKTPONEpeaay
[IpakTuueckue pabotel. McciaenoBanue 3aBUCUMOCTH NIEPHUO/Ia MaJIbIX KOJeOaHU Irpy3a Ha HUTU

5.1.12 OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue nepeMeHHOro Toka B IIENU U3 MOCIeA0BaTENIbHO
COEIMHEHHBIX KOHACHCATOPA, KaTYIIKH U PE3UCTOPa

MEXAHUWYECKHUE U DJIEKTPOMATHUTHBIE BOJIHbI

591 MexaHuyeckue BOJHBI, ycloBHsl pacrpoctpaHeHus. [lepuon. CkopocTh pacmpoCTpaHEHUS U
JUIHA BOJIHBI. [lonepeyHblie U MPo10IbHbIE BOJIHBI

5.2.2 HaTepdepennusa v nudpakius MEXaHHYECKHX BOJIH

59 5.2.3 3Byk. CKOpOCTh 3BYKa. ' poMKOCTh 3ByKa. Beicora ToHa. TemMOp 3ByKa
' 594 DJEeKTPOMarHUTHbIE BOJHBIL. YCJIOBHUS U3IY4YEHHUS OJEKTPOMAarHUTHBIX BOJH. B3aumuas

opueHTauus BeKTopoB E, B 1 U B 371eKTpOMariMTHOW BOJIHE B BAKyyMe

595 CBoiicTBa 2JIGKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHHE, MOoJsipu3anus, Audpakius,
untepdepenims. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH

5.2.6 [IIxana 3J1IeKTpOMarHUTHBIX BOJIH. [IpUMeHeHHEe 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
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597 [IpuHuuMIBI Pannocmm U TeneBuJeHUs. Paauonokanus. DJIEKTPOMArHUTHOE 3arps3HEHUE
OKPY>KaIOIIeH CpeIbl
598 TexHu4eckne yCTpPOUCTBA: My3bIKAJIbHBIE HWHCTPYMEHTHI, YJbTPa3BYKOBasi JIMarHOCTHKA B
TEXHHKE W MEAUIIMHE, pajgap, paJHONpUEMHIK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neun
OIITUKA
5.3.1 [IpsiMmoIMHETHOE pacIpoCcTpaHeHUE CBETa B OJHOPOAHOM cpeje. JIydu cBera
53.2 OtpakeHue cBeTa. 3aKOHEI OTpakKeHHs cBeTa. IlocTpoeHne n300paskeHuii B ITIOCKOM 3epKaje
5.3.3 IIpenomienue cBeTa. 3aKOHbBI MPEIOMIIEHHS cBeTa. AOCOJIIOTHBIN TOKA3aTellb PEIOMICHHUS
534 IlonmHoe BHYTpeHHee orpaskenye. [IpeensHbIN yTol TOJTHOTO BHYTPEHHETO OTPAKCHUS
5.3.5 Jlucnepcust cBeta. CaoKHBIN cocTaB 0eaoro ceeta. I[BeT
Cobwuparoriue U paccemBaromye JUH3bl. ToHKas jauH3a. DOKYCHOE PacCTOSHUE W ONTHYECKas
5.3.6 cwia TOHKOM nuH3BL [locTpoeHne wu300pakeHUN B COOMpAIOMIMX W PACCEHBAIOIIMX
ymH3aXx. DopMya TOHKOM JIMH3EL. Y BEeIMUCHHE, JTaBaeMO€e JTHH30M
5.3 5.3.7 [Ipeaeas TpUMEHUMOCTH T€OMETPUUESCKOM ONTHKHU
538 WNurtepdepentus cBera. KorepeHTHbIE HMCTOYHUKH. YCJIOBUS HAONIOIECHUS MAaKCHUMyMOB H
MHHHUMYMOB B HHTEP(DEPEHIIMOHHON KapTHHE OT JABYX CHH()A3HBIX KOT€PEHTHBIX HCTOYHHKOB
539 Hudpaxmus cera. {udpakunonnas pemérka. Y caoBrue HaOM0AeHUs IITaBHBIX MAaKCUMYMOB IIPH
MaJeHUI MOHOXPOMATHYECKOr0 CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [lonmsipuzanuys cBeTa
5311 TexHuyeckue yCTpONCTBA: OYKH, Jyma, ¢oToammapar, MPOEKIMOHHBIM ammapar, MHUKpPOCKOII,
TEJICCKOII, BOJOKOHHAS ONITHKA, TP paKIMOHHAs PEIIETKA, OJISIPOUT
5312 [Ipaktrueckue paboThl. I3MepeHne mokas3atens mnpenomsieHus. FcciemoBaHue CBOWCTB
n300paxeHui B TuH3ax. Habmronenue aucnepcun cBera
DJIEMEHTBI CIIELIMAJIBHOY TEOPUU OTHOCHUTEJIBHOCTU
6 6.1 ['panunbl MPUMEHUMOCTH KJIACCUYECKOM MeXaHMKH. [locTynaThl TEOpPUM OTHOCHUTEIIBHOCTH:

MHBAPHUAHTHOCTb MOAYJII CKOPOCTHU CBETA B BAKYYME, IPHMHIMII OTHOCHUTCIIbHOCTH OWHITEHA
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6.2 OTHOCHUTEJIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHH M COKpAaIlEHUE JUTMHbI
6.3 DHEPrHsi 1 UMITYJIHC CBOOOTHON YaCTHIIBI
6.4 CBsI3b MacChI C SHEPTUEH M UMITYJILCOM CBOOOTHOM YaCTHUIIBI. DHEPTHS ITOKOSI CBOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
DJIEMEHTBI KBAHTOBOW OIITUKU
7.1.1 dotonnl. Dopmyna I1nanka cBs3u SHeprun PoTOHA ¢ €r0 YACTOTOM. DHEPTHUS M IMITYJIHC (DOTOHA
7.1.2 OTtkpoeiTHE U UccaeaoBanne GhoTodddexra. OnbiTel A.I'. CtoneroBa. 3akoHbl GoTodddhexTa
7.1 7.1.3 VYpasHenue DiHmTeHa 11 poTodddekra. «KpacHas rpanunay dhorodddexra
7.1.4 JlaBnienue cera. OnbiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOe TEUCTBUE CBETA
7.1.6 Texandeckue yctpoicTsa: GporornemenT, porogaTduk, coaHeuHas 6arapes, CBETOINO
CTPOEHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pe3epdopnaa o uccnenoBanuto ctpoeHus aroma. [Inmanerapuas
MOJICJIb aTOMa
799 [Toctynatsl bopa. M3nydenue u noriouieHne (HOTOHOB MPH MEpPexojie aToMa C OJHOTO ypPOBHSA
SHEpruu Ha apyroi. Bunbl ciekTpoB. CIeKTp YPOBHEH SHEPTHHM aTOMa BOJOPOAA
72 793 BonnoBeie cBoiictBa wactunl. Bosnbl ge bpoiinsa.  KopnyckynsipHO-BOJHOBOW — JIyaliu3M.
Jlndpakiysi 3JeKTPOHOB Ha KPUCTAILIAX
7.2.4 CHoOHTaHHOE M BBEIHYKJIECHHOE W3AyUYEHHE. Y CTPOMCTBO M NPUHIMI PaOOTHI Jazepa
7.2.5 TexHuyeckne yCTPONCTBA: CIEKTPAJIbHBIN aHanu3 (CIIEKTPOCKOII), JIa3ep, KBAHTOBBIH KOMITLIOTED
7.2.6 [TpakTrueckue padoTsl. HabmrogeHue JIMHEH4aToro CrekTpa
ATOMHOE SJ1PO
7.3.1 MeTo bl HAOIFOACHHUS M PETUCTPAIIIHN DJICMEHTAPHBIX YaCTHIL
7.3 OtkpeiTHe paanoakTuBHOCTH. OnbITEI Pesepdopna mo ompeneneHnio coctaBa paguoaKTHBHOTO
7.3.2 m3nyuenus. CBoiicTBa anmb(da-, Oera-, raMma-u3IIydeHus. BiusHue paguoakTHBHOCTH Ha >KWBBIE

OpraHMn3MBbI
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733 OTkpsiTHE IPOTOHA U HeWTpoHa. HykmonHas mosens siapa ['eiizenOepra — MiBaneHko. 3apsia sapa.
MaccoBoe 4uciio sapa. M30Tomnbl
734 Anbda-pacniaz. DJIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacran. [‘amMMma-usnmydeHwe. 3aKoH
PaJMOAKTUBHOIO pacnaja
7.3.5 DHEPrusi CBSI31 HYKJIOHOB B siape. S nepHble cuitbl. JledekT Macchl sipa
7.3.6 SAnepHblie peakuuu. JlelieHUe U CUHTE3 siIep
737 Anepubiii peaktop. TepmosiepHbiii cuaTe3. [IpoOieMbl U MEPCHIEKTUBBI SAECPHONW YHEPTETUKH.
DKOJIOTHUECKHUE aCIEKTHI SIAEPHON SHEPTETUKHU
7.3.8 DJjieMeHTapHbIe YacTUIBl. OTKPBITHE MO3UTPOHA. DyHIAMEHTAIbHBIC B3AUMOICHCTBHS
7.3.9 TexHUYECKHe YCTPOUCTBA: JO3UMETP, kKamepa BunbcoHa, siiepHbIil peakTop, aToMHasi 6oMOa
7.3.10 ITpakTudeckre paboTsl. McciienoBanue TPeKoB YacTHIL (1T0 TOTOBBIM (oTorpadusim)
OJIEMEHTBI ACTPOOU3UKIN
8.1 Buy 38é31H0r0 HeOa. Co3BE3 MM, ApKUE 3BE3MBI, INIAHETHI, NX BUIUMOE ABMIKCHHE
g9 Conneunas cuctema. [lnaneTsl 3eMHO# rpynnbl. [InaHeThI-ruranThl U UX CIIyTHUKU, KApJIUKOBbBIE
r1aHeThl. Masbie Tena COTHEYHOU CUCTEMBbI
8.3 Comnue, potochepa u atmochepa. CoaHeuHass aKTHBHOCTh
8.4 Wctounuk sHeprun CoJtHITa U 3BE3NT
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca, CBETUMOCTb, PAINYC, TEMIIEPATypa, UX B3aUMOCBSI3b.
8 8.5 JluarpaMMa «CHEKTpPaJbHBIM KJacC — CBETUMOCTb». 3BE3/bl IVIAaBHOM I10CJIEI0BAaTEIbHOCTU.
3aBHUCUMOCTD «MAacca — CBETUMOCTBY IS 3BE3] TITABHOM MTOCIIEI0BATEILHOCTH
2.6 Buytpennee crpoenue 38€31. CoOBpeMEHHBIE MTPEICTABIECHHS O IPOUCXOKICHUU U HBOJtoLMHN CoHLIA
1 3BE3/1. DTaIbl )KU3HH 3BE3]T
Mneunsiii [IyTe — Hama 'anaktuka. CnupanbHas cTpykTypa ["anakTuku, pacnpeneneHue 3B€31,
8.7 raza u neuid. llomoxkenue u nBuwxenne ConHma B [amaktuke. Ilnockas u cdepuueckas
MOJCUCTEMBI [ 'allaKTUKHU
8.8 Tunel ranaktuk. PaguoranakTuku v KBa3apbl. YEpHbIE IbIPHI B SAPAX TATAKTHK
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39 Bcenennas. Pacumpenue Beenennoit. 3akon Xa06na. Paz6eranue ranaktuk. Bo3pact u paguyc
' Bcenennoii, Teopus boasiioro B3peiBa. Mojaeas «ropsueii BeenenHoiy. PEIUKTOBOE H3TyUEHHE
8.10 MacmrabHasi cTpykTypa Beenennoii. Meraranaktuka. Hepeménasie npo6ieMbl aCTPOHOMUH

OnenuBanue NUCLMEHHOI0 ompoca

Ha 6a3e ocBoeHHBIX 3HaHMM (BEIMUKH, (OpMYJI, 3aKOHOB) LIe7ecO000pa3HO NMPEATIOKUTh MTUChbMEHHbBIE 3aJJaHUsI C KPAaTKUM
OTBETOM Ha ONMCAHUE U XaPAKTEPUCTUKY CBOMCTB Te M (PU3NUYECKUX SBICHUN. Takux 3ajaHuii 6a30BOTO U TOBBIIIIEHHOTO
YPOBHEH CII0KHOCTH B UMEIOIIEMCSI apCEHAJIe IUIaKTHYECKUX CPEJCTB JOCTATOYHO MHOTO (3aJ]aHusl ¢ KPaTKHUM OTBETOM B
BUJI€ HU(PBI UM YKCIIa, HA MHOKECTBEHHBI BHIOOP, HA COOTBETCTBHE JIEMEHTOB JIByX MHOXKECTB, HA 3alI0JIHEHUE
npomyckoB). Haubomnee pacnpocTpaHeHHBIMU SBJISIFOTCS 33/1aHUS HAa BBIYMCIICHUE BEJIMYMHBI B PA3JIMUHBIX CUTYalUsX,
KOTOpBIE IPOBEPSIOT YMEHHUS UCIIOJb30BaTh PAa3InyHbIe (POPMYJIBI M 3aKOHBI B CTAHJIAPTHBIX YU€OHBIX CUTyalusaX. B
Ka4yeCTBE CIEAYIOLIETO 11ara yYUTea0 Heo0X0JUMO 110100paTh 3aJaHHsl, TIOCTPOCHHbIE HA KOHTEKCTE )KU3HEHHON
cuTyauuu. PexkoMeHtyeTcs UCIoib30BaTh KOHTEKCTHBIE 3a/laHus 10 paboTe ¢ rpadukoM, TaOIUIEeH U CXeMOM, KOTOphIE
napasuieIbHO € IPEeIMETHBIMU YMEHHUSAMH MIPEAIoiaraloT (pOpMUPOBAHUE U OLIEHKY YHUBEPCAIbHBIX YUCOHBIX IEHCTBUI
(YY) o pabote ¢ nuadopmanueii: yTeHre 1 NOHUMaHrue nHGopMaIuu (HarpuMep, HaX0XKIeHUE 3HAYeHUH BEJTMYUH TI0
rpaduky), MIOHUMaHUE U UHTEpHpeTauus HHPopMauuu (Hanpumep, COOTHECEHHE YYaCTKOB I'papuKOB ¢ PU3HUECKUMU
IpoLIeCCaMM, KOTOPbIE OHU OTPaXXKaroT, ONPEACIICHUE XapaKkTepa U3MEHEHUs BEJIMYMH Ha OTJIEIbHBIX ydyacTKax rpaduka,
npeoOpazoBaHue HHGOPMAIUU U3 TAOIUIIBI B TpadUK U T. 1) U IPUMEHEHHE rpaduieckoil HHPOpMaLMK B ©3MEHEHHON
WJIM HOBOM CUTyaluu. /[ olleHMBaHUs yMEHUH BBINOJIHATD 33/1aHNAS HA ONIMCAHUE U XapAKTEPUCTUKY CBOMCTB TEJ U
(¢u3nyecKux SABJICHUH 11eJ1ecO000pa3HO NPOBOAUTH KPATKOBPEMEHHBIE IPOBEPOUHBIE TECTOBBIE PaOOTHI, COJEpIKAIINE
0a30BOT0 M IMOBBIIICHHOTO YPOBHEH cllokHOCTH. KonmnuecTBo 3aganHuii B paboTe 3aBUCUT OT THIIA BKIFOUEHHBIX 3aJJaHUHA U
OT BpEMEHH, OTBOJIMMOMY Ha BBINOJIHEHUE TecTa. Hanpumep, 11st paboTel Ha 15 MUHYT 3TO MoryT 22 0bITh 3—4 3a1aHus



0a30BOT0 YPOBHS CIIOKHOCTH C KpaTKUM OTBETOM B BHJIE YKCJIa MUK HA COOTBETCTBUEC U 2 3aJIaHUS TTOBBIIIICHHOTO YPOBHS
CJI0’)KHOCTH Ha MHOKECTBEHHBIN BBIOOD.

[Ipumepnas mikana nepeBoja 6anina B OTMETKY (pa3pabarbiBaeTcsi B 00pa30oBaTEIbHOM OpraHu3aIum):
HUKHUHN TIOPOT OTMETKHU «5» COOTBETCTBYET MoydeHuto He MeHee 80% OT MakCUMallbHO BO3MOYKHOTO OaJia;
HUKHUHN TIOPOT OTMETKHU «4» COOTBETCTBYET MOIyYeHUIO HE MeHee 60% OT MaKCUMalIbHO BO3MOYKHOTO OaJia;

HWKHUHI TOPOT LIKOJIBHOM OTMETKH «3» ompenensercs 0amioM, COOTBETCTBYIOIMM BBIIIOJIHEHHIO 3aJaHUI 0a30BOT0O
YPOBHS CJI0KHOCTH He MeHee yeM Ha 60%;

OTMETKA «2» COOTBETCTBYET BHITIOJHEHUIO MeHee ueM 60% 3amanuii 6a30BOTO YPOBHS CJIOKHOCTH.

OaHMM U3 BaKHEHIINX Pe3yIbTaTOB 00yueHUs (DU3MKE SBISETCS pelIeHne KaYeCTBEHHBIX U PaCUeTHBIX 3a7a4. Pemenus
KaueCTBEHHBIX 3aJa4 MPEACTABIISIIOT COO0M paCCy AEHUS, COCTOSLIUE U3 Psia CBSI3aHHBIX JIPYT C APYTOM MPUYHHHO-
CJIEICTBEHHBIMH CBSI3IMH YTBEPKACHHUI, KOTOPbIE MOAKPEIUISIIOTCS CChUIKAMU Ha CBOMCTBA SIBIIEHUM, (POPMYJIbI U 3aKOHBI.
Pelenue pacueTHbIX 3a7a4 — TAKXKE 3aMKCh JJOTUYECKH CBSI3aHHBIX YTBEPKACHUM, HO IPEICTaBIEHHBIX B BUAE POpMYyII,
MaTEeMaTUYECKUX PeoOpa30BaHU U BEIYUCICHUN.

KpI/ITepI/II/I OLICHUBAaHU KAQUCCTBCHHBIX 3aJa4 AOJI?KHBI 6331/Ip0BaTBCH Ha BBIJICJICHHUHU CIICAYIOINNX 3JICMCHTOB PCHICHHA:

1) o0ocHOBaHKE OTBETA, COCTOSIIEE U3 HECKOIBKUX JJOTHYECKHX IIaroB ¢ YKa3aHUEM Ha CBOMCTBA SIBJICHUH, (POPMYJIIBI WIH
3aKOHBI, KOTOPBIE OATBEPKAAIOT BBICKA3aHHOE YTBEPKICHUE;

2) yka3aHue Ha CBOMCTBA SBJICHUHN, (POPMYIIBI MU 3aKOHBI, KOTOPBIC MMOATBEPKIAI0T BHICKA3aHHOE YTBEPIKICHUE;
3) OTBET Ha MOCTABJIEHHBIN B 3a/1a4€ BOMPOC.

[TockonbKy ToJIHOE OOBSICHEHHE MTPEATNOJIAraeT MOCTPOeHUE He MeHee 2—3 JIOTMYECKHUX 111aroB C OMOpo Ha He MeHee 23
M3YYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH, TO IIPU OIEHUBaHUH 23



1€J1eCO00Pa3HO BBIIEIAThH B PELICHUH KaueCTBEHHBIX 3a/1a4 MOJIHOCThIO BEPHOE PEIIeHHE, KOTOPOE COJIEPKUT BCE
HEOOXOMMbIE JIEMEHTHI, U YaCTUYHO BEPHOE pEUICHHE, KOTOPOE OLEHUBAETCS 110 MPUHIUITY BHIYMTAHUS OaJIJIOB 3a
OTCYTCTBYIOIIME HEOOXOAUMBIE 3JIEMEHTHI OJHOTO 000cHOBaHUs. [Ipy OlleHNBaHNY pelIeHHs KaUeCTBEHHBIX 3314
PEKOMEHIyeTCsl UCIOJIb30BaTh 0000LIEHHbIE KpUTEpUHU OlleHuBaHuA Takux 3aaanuii B KUM OI'D (Ha ypoBHE OCHOBHOI'O
obmero oopazoBanus) u KM EI'D (Ha ypoBHe cpeaHero oo61iero oopasoanusi) no pusuke. Kpurepuu oreHUBaHUS
pacyeTHBIX 33]]a4 OCHOBBIBAIOTCS HA OOILIETIPUHATOM B METOAMKE OOyUeHHs (PU3HKE TUTAHE PElIeHUs] paCUeTHBIX 3a/1ad,
KOTOPBIN BKIIIOUAET CJEAYIONIME AIeMEHThI: 1) paboTa ¢ ycioBHeM 3a7auu: 3aUCh «J{aHo», BKiItoYas JaHHbIEC U3 YCIOBUS
3aJla4M U CIIPaBOYHbBIC BEIMUMHBI, HEOOXOIUMBIE I PEIlIeHUs 3a1aul; 2) 000CHOBaHHE (PU3NUECKON MOJIEIH:
IPEICTaBICHUE PUCYHKA, €CJIM ATO HEOOXOUMO I MOHUMAaHMsI (PU3NUECKON CUTyalluu, yKa3aHUe Ha TO, KaKUe SIBJICHUS
WJIH MPOLIECCHI PACCMATPHUBAOTCS, KAKWE 3aKOHOMEPHOCTH MOKHO MCIOJIb30BaTh JJIsl PEIICHUS 33a41 U YEM MOKHO
npeHeOpeyb, 4TOObI CUTYALIMs OTBEYaja BEIOpAaHHON MOJIENH; 3) 3aMKMCh BCEX HEOOXOAUMBIX JUIsSl pELIEHUS 33/1a4i 3aKOHOB
u hopmy; 4) mpoBeieHUE MaTeMaTUUECKUX MpeoOpa3oBaHUM U pacyeTOB, MOJyUYEHHUE OTBETA; 5) MPOBEPKA OTBETA OJTHUM
U3 BBIOPAHHBIX CIIOCOOOB (HApUMEp, C YUYETOM MPOBEPKU €AMHUI] U3MEpPEHUs BeJInunH). Pellienue pacueTHON 3a1aun
OLICHUBAETCS MO MHUChbMEHHOMY OTBeTy. Kak npaBuio, Bce MmyHKTbI, KpoMe 00OCHOBAHUS MOJIENH, BXOISAT B MMCbMEHHOE
penieHne u 0053aTesbHO TPeOyIOTCA OT 00YUYarOIIMXCs MPHU PEIISHUH JTI00BIX 3a/1a4. A aHalu3 YCIOBHS 3aJ]a4H, BHIOOD
MOJIEIH U HEOOXOJUMBIX YPaBHEHUI 0OBIYHO IPOrOBAPUBAETCS TOJIBKO YCTHO. [Ipy 3TOM mpu MOBTOPEHUH OJHOTUITHBIX
3aJ1a4 €ro MHOTOKPAaTHO HE 03BYUYHMBAIOT, U Y 00YYaIOUINXCs HE BRIPAOATHIBAETCS] YMEHUE MPOBOANUTH TOTHBINA aHAIN3
(bU3UYECKHUX MPOIECCOB U 0OOCHOBBIBATH BHIOOP 3aK0HOB U (hopmyil. [ToaToOMy AJist TEKYIIETO OLIEHUBAHUS 11€J1IECO00Pa3HO
Y 3TOT MYHKT BKJIFOYATh B MMCbMEHHBIN OTBET XOTs Obl B BUJE HEOOIBIINX KOMMeHTapueB. 24 [lpu onleHuBaHuu
MUCBMEHHBIX PEUICHUH paCUETHBIX 3a/1a4 PEKOMEHAYETCA 110 BO3MOKHOCTH Ha BCEX ATanax UCIOIb30BaTh 0000IICHHBIE
KpUTepuu olieHnBaHus Takux 3aaanuii B KM OI'D (Ha ypoBHe ocHOBHOTO 0o01iero oopaszosanus) u KM EI'D (na
ypOBHE cpeaHero odero oopazopanusi) no ¢pusuke. Cieayer oOpaTuTh BHUMaHUE, YTO COMIACHO 0000IIEHHBIM
kputepusiM [ A pacuerHas 3a7jaua HE CUUTACTCS PELICHHOM, €CIIM OTCYTCTBYET 3alMCh BCEX HEOOXOAMMBIX JUJISl PEIICHHUS
3aJ1a4M 3aKOHOB U (OpMYJI. YPOBEHB CII0)KHOCTH PACUETHBIX 33]1a4 3aBUCHUT OT TOTO, MPEANOIaraeT Jid peleHue
UCTIOJIb30BaHUE (POPMYJT M 3aKOHOB U3 OJHOW MIJIM HECKOJIBKUX TE€M JaHHOTO pa3jiesa, U3 OAHOTO WM JBYX Pa3/IeiioB
IIKOJIBHOTO Kypca (PU3UKHU, OT UCTIOIb30BaHUS SIBHO WJIM HESBHO 33JIaHHOM Mojenu. Jis onpeneneHus: ypoBHs



c(hOpPMHUPOBAHHOCTH y 00YUAIOIIMXCSl YMEHHUH peliaTh pacueTHhIE 3a7a4M MPU U3YUCHUH KaX0i TEMbl peKOMEHIYeTCs
MIPOBOJUTH CAMOCTOSATENbHBIE pa0OThI, 33JJaHNs KOTOPOU BKJIFOYAIOT PACUETHBIE 3a7]a4H PA3HOTO YPOBHSI CII0KHOCTH.
CamocTosiTenbHbIE pa0OTHI MOTYT CIYKHUTh YI0OHBIM HHCTPYMEHTOM TEKYIIETO OIIEHUBAHUS: PE3YJIbTAThl BHITIOTHEHUS
3aJlaHui pabOThI MO3BOJIAT MPOAHAIM3UPOBATH [Tl KAXKA0T0 00Yy4arolerocsi TeKyIuid ypOBEHb OCBOEHHUS TOTO WM HHOTO
PEeIMETHOIO pe3yibTaTa. TeMaruueckas KOHTpoIbHasi padoTa MOKET OJJHOBPEMEHHO BKIIIOUATh 3a/1aHMS HAa ONKMCAHUE U
XapaKTEPUCTUKY CBOMCTB TeJl U (PU3UUECKUX SBJICHHM, KAUEeCTBEHHBIE U PACUETHBIE 33/1a4l Pa3HOTO YPOBHS CIOXKHOCTH, U
OIICHMBATh 110 COBOKYITHOCTH YPOBEHb OCBOEHUS IPYNIIbI PEIMETHBIX PE3YJIBTATOB HA COJAEPKAHUN U3y4aeMOU TEMBI.

HpI/I OLCHHWBAHWHA PC3YJIbTATOB BLINOJIHCHUSA CaMOCTOATCIIbHBIX WMJIN TCMATHYCCKHUX pa60T PEKOMEHAYETCA UCIIOJIB30BATh
CJICOAYIOIHNEC ITOAXOAbBI ITPH IICPCBOAC IICPBUIHOTO OaJjyia 3a BRIIOJTHCHUE pa6OTBI B OTMCTKY:

HWKHUHN TIOPOT OTMETKHU «5» COOTBETCTBYET BHINIOJIHEHHIO Bcell paboThl He MeHee yeM Ha 80%;
HWKHUHI TIOPOT OTMETKHU «4» COOTBETCTBYET BHIIIOJIHEHUIO BCel pabOThl HE MeHee yeM Ha 60%;

HIDKHHIA TTOPOT OTMETKH «3» oIpeensieTcs: 6auioM, COOTBETCTBYIONTUM BBIITOJIHCHHUIO 3aJIaHUH 0a30BOTO YPOBHS
CJIOKHOCTH He MeHee ueM Ha 60%;

OTMETKA «2» COOTBETCTBYET BBIMOJHEHNIO MeHee yeM 60% 3amanuii 6a30BOro ypoBHS CIOKHOCTH.






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

®usuka. 10 knacc. Yueonuk. bazosiii u yriyonenusiit yposau. ®I'OC
['.A.Mskumes, b.b. byxoBues, H.H.Corckuii. U3narensctBo [Ipocsemienue
2023r

®duzuka. 11 knacc. Yuebnuk. ba3osiii u yrimyonennsiii yposau. ®I'OC

I J.Mskuwes, b.b. byxosues, B.M.Hapyrun. U3narensctBo [IpocBenienue

2023r

Coopuuk 3ana4 no ¢puzuke 10-11 kimacec A.Il. PermkeBuu  M.: Jlpoda, 2020.

METOAUYECKHUE MATEPUAJIBI JJISA YUUTEJIA

®dusuka. 10 knacc. Metoanueckoe nocodue Kk yueonuky I'.5. Mskumesa, A.3.
CunsikoBa

®duzuka. 10 knacc. Yueonuk. ba3osiii u yrimyonennsiit yposau. ®I'OC
I'.A.Msxkumes, b.b. byxosues, H.H.Cotckuii. U3gaTenscTBO [IpocBenieHue
2023r

@uzuka. 11 knacc. Yueonuk. bazosiii u yriyonenusiit yposau. ®I'OC

' A .Msaxuwes, b.b. byxosues, B.M.Yapyrun. M3aarensctBo [Ipocsemenue

2023r

Mapon A.E. KouTponsabie pabotsl o pusuke: 10-11 xi.: Ku. mis yuutens
/A.E.Mapon, E.A.Mapon. — M.: [Ipocsemenne, 2021.

CoOopnuk 3ana4 no ¢puzuke 10-11 kimacec A.Il. PermkeBuu  M.: Jlpoda, 2020.


https://my-shop.ru/shop/product/4824355.html
https://my-shop.ru/shop/product/4824355.html
https://my-shop.ru/shop/product/4824355.html
https://my-shop.ru/shop/product/4824355.html

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Enunas xomnekius iudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/

denepanbHBIA IEHTP UHGHOPMAITMOHHO- 00pa30BaTEIbHBIX PECYPCOB

http://fcior.edu.ru/catalog.page

Caitt- «Knacc!nas pusuka ajist 110003HATETBLHBIX)

http://class - fizika.narod.ru/index.htm

http://www.fizika.ru/index.php

Caiit- «Bess DU3UKA»

http://www.all-fizika.com/
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