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IlosHble pekBU3UTHI UCTOYHUKA: YepHiok Jlapuca AHATOIbEBHA, YUUTENb (PU3UKH, BBICIICH
KBaTM(UKAIIMOHHOM Karteropuu. Pabouas mporpamMma ypokoB ¢u3uku (0a30Bblii ypoBeHb) 10-
11 kmacce — . Aruput, 2023r.

AHHOTAIUS MPOTPAMMBbI.

Pabouas mporpamma mo ¢usuke (6a30BbIi YpOBEHb) COCTAaBJI€HAa Ha OCHOBE
@enepallbHOTO  TOCYIAPCTBEHHOrO  00pa3oBaTeNbHOTO  CTaHIApTa  CPEAHEro  0OIIero
o0Opa3oBaHus, YTBEp>KICHHBIM IpukazoM Munmnpocsenienus Poccun ot 31.05.2021 Ne 286, ¢
n3mMeHeHussMu ot 18.07.2022 Ne 569, a Takxke c yuerom IlpumepHOil OCHOBHOM
o0pa3oBaTesbHOI mporpamMmsl 1o (u3MKe, onyoJIuKoBaHHOU B cOopHUKe [IpuMepHOi OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMBbl  CPEIIHETO obmero obOpa3oBanus (ogo0peHa peleHueM
denepanbHOro yueOHO-METOINYECKOr0 00BEINHEHNS 110 001IeMy 00pa3oBaHuIO, IPOTOKON 1/22
ot 18.03.2022) Ha caiire https://fgosreestr.ru/
B paGoueii mporpamme coOmroaeTcss MpeeMCTBEHHOCTh ¢ DenepanbHbIM rOCy1apCTBEHHBIM
00pa3oBaTeNbHBIM CTAHJAPTOM OCHOBHOI'O OOIIEro 0Opa3oBaHUs; YYUTHIBAIOTCS BO3pPACTHBIE U
IICUXOJIOTHYECKUE OCOOEHHOCTU IIKOJILHUKOB, OOYyYaroIMXcs Ha CTYHNEHHM CPEIHEro oO0Ilero
00pa30BaHus, YUUTHIBAIOTCS MEX MPEIMETHBIE CBS3H.

PabGouas mporpamma npenHazHaueHa I yuutened ¢usuku, padoraromux B 10-11
KJ1accax o0mieo0pazoBarenbHbIX yapexaenuii mo ®I'OC COO -2021r.


https://fgosreestr.ru/

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM HM3Y4YEHHUs] (PU3MKHU HA YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaroriemM mupe. [IIKompHbIN Kypc GU3HKH — CHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  ONpenessieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUSL.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (HU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpeanonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcss TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIOIOIB30BAHUS U IKOJIOTHYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX IMPEACTABICHUSX O NPUPOJE, TIpaHUIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKM — OTO HKCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUUII KOHTPOJIA W  OIEHKH, OCYIIECTBISETCS y4YaCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB MO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOJEIM I CUTyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYECKUX padO0T U JTIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTara H3YYCHHUS
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHSIX, BKJIFOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB pELICHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE€ (U3UYECKUX OCHOB M MPUHIUIOB JIECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHHUS HA OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTauuud HUHPOpMAaLHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHME YCIIOBHMI N7l Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO

oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

BocnurarenpHblil noTeHnnan yueoOHoro npeaMera « @u3nkay peanu3yercs yepes:

Oco3HaHuEe €MHCTBA U LEJIOCTHOCTH OKPY’KAIOIIET0 MUPA, BOBMOKHOCTH €ro
MMO3HaBa€MOCTHU U O0BSICHUMOCTH Ha OCHOBE JOCTH)KCHUN HAYKH.

YMeHue xapakTepu3oBaTh METOJbl (pu3znueckoil Hayku (HaOIIOJICHUE,
CpaBHEHHE, YKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TOZHAHUU TTPUPO/IBI.
Oco3HaHue POJIM OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHUHN HAYKH (DU3HUKHU.
Ucnonb3oBanue 3HaHUM 1O (PU3MKE B TMOBCEAHEBHOW IKU3HU IS
oOecrieueHuns 6€30MacHOCTU MPU 0OpaIlEeHUU C MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JUII COXPAHEHMS 370pOBbSi M  COOJIOJNCHHUS  HOPM
HKOJIOTUYECKOTO NOBEACHUS B OKPYXKAIOLLIEN CpeJie.

dbopMupoBaHre TMpeACTaBICHUE 00 YyCTpoilcTBe Mwupa, (HopMuUpOBaHHE
OCHOBHBIX  (YHIAMEHTAIBHBIX  (U3MUYECKMX  3aKOHOB, YMEHHE HX
aHaJIM3UPOBaTh, HMHTEPIPETUPOBATH, MPUMEHSATh, YMETh IPOTHO3UPOBATH
Pa3BUTHE CUTYallUX U HAXOJAUTh IIyTH PELICHUS;

peanu3anulo  MCTOPUYECKOTO MOJAXO0Ad, KOTOPBIM MO3BOJISIET PACKpBITh
conepkaHue QU3NKN, KaK COCTaBHOM 4YacTh MUPOBOM 0OIIEUETIOBEUYECKOM
KyJbTYypbl, @ TaKXKe I[I0Ka3aThb YyYalquMcsl OOIMe 3aKOHOMEPHOCTH U
MIPUHLNIBI HAYYHOTO MTO3HAHUS;



® pPaCKpBITHE YEJIOBEUECKOrO0 CMbICia Hayku o I[lpupome, Tak Kak HUCTOPU3M
dbopmupyet Hay4yHOE MHUPOBO33pEHUE, Pa3BUBACT UHTEpEC K
HayKe, CIOCOOCTBYET MOBBIIICHUIO Ka4e€CTBA 3HAHUM, TOMOTa€T HPABCTBEHHO
BOCITUTBHIBATh yUAITUXCS, COBEPIIICHCTBYET METOIUKY MIPETOIaBaHMs (PU3HUKHY;

e 000CHOBaHHE HAYYHOTO, (UIOCOPCKOTO U METOJOJOTUYECKOTO 3HAUCHUS
y4eOHOTO MaTepuala U BBISIBJICHUE €r0 BaXXHOCTH; PACKPBITHE IIEHHOCTHBIX
aCNeKTOB (PM3MKHU KaK HAayKH; aHAJIW3 LIEHHOCTU CaMOM KU3HHU U TPOOIEMbI
caMopeanu3aliy  JUYHOCTH  4YeJOBeKa Ha  IpuUMepax  TBOpUYECTBa
BBIIAIOIIMXCS  YYEHBIX — (DU3UKOB, a CJIEI0BATEIbHO BOCITUTaHUE
MaTpUOTHU3MA, TIPEKIE BCErO, CBSI3aHO C BOCTIMTAHWEM OJIaroJapHON MaMSITH
K TEPOMYECKOMY MPOIIIOMY HAIIIETO HAPO/a;

e (opmMupoBaHME COBPEMEHHBIX HAYYHBIX B3TJISA0B Ha JKOJOTHYCCKUE
npo0iemMbl, TMOHUMAHWE WX 3HAYUMOCTH B YCIOBUSX CTPEMUTEIHHO
Pa3BUBAIOIIETOCSI B MHUPE HAyYHO-TEXHUYECKOTO MpOrpecca, IMOKa3bIBaTh
HAy9HO OOOCHOBAHHBIC CIIOCOOBI YMEHBIIICHUS BPEIHOTO BO3CHCTBHS
XO35TUCTBEHHOH NIEATEILHOCTH YEJIOBEKAa Ha MPUPOTY, 3HAKOMCTBO YUaITHUXCS
C COBPEMCHHBIMH METOJaM{ W3yYCHHsS W OXPaHbl MPUPOIBI, OOOOIIHTH
MOJTyYCHHBIC HA JPYTHX YPOKaX 3HAHMSI,

® pelIeHHe 3aj7a4, UHTEPECHBIX 0 COJIEPKAHUI0, OOTaThIX UICSIMU, UMEIOIINX
HECKOJIbKO CITIOCOOOB pellIeHHUs, KOTOPhIE BHITIOJHAIOT Ha YPOKaX yJaliuecs, B
TOM YHCJIE W pElICHUE 3a/Jad C JKOJOTHYECKHM COJICP)KAaHHEM, KOTOPBIC Y
y4aIluxcs BbI3bIBAIOT OOJIBIIION UHTEPEC;

® TMIPUBJICYCHHC BHUMAHUS OO0YUYAIOIMINUXCS K IICHHOCTHOMY aCIIeKTy M3ydaeMbIX
Ha ypoKax SIBJICHUH, OpraHu3alfi0 UX padOThl C TOJydaeMOW Ha ypOKe
COIMAJIbHO 3HAYUMON HWH(pOpMAIMEe — WHUIMUPOBAHHE €€ OOCYXKICHHS,
BBICKA3bIBAaHUSI OOYYAIONUMHUCS CBOETO MHEHHS IO €€ MOBOJY, BBIPAOOTKH
CBOETO K HEHM OTHOILICHMS,

® JIEMOHCTPAIMIO OOYYarOmUMCS TPUMEPOB OTBETCTBECHHOTO, TPaKTAHCKOTO
MOBEJICHUS, TPOSBICHUS YEIOBEKOTIOOUS U JI0OpOCEpIEeYHOCTH, dYepes
moa00p COOTBETCTBYIONIMX TEKCTOB JJisi YTEHWs, 3a7ad JJjsl perieHus,
pOOJIEMHBIX CUTYalUi 17151 OOCY>KICHHS B KJIacce;

® [PUMEHEHHE Ha YpOKaX HMHTEPAKTUBHBIX (HOPM pabOTHI ¢ OOYYAIOIUMUCS:
MHTEJUIEKTYaJbHbIX WP, CTUMYJIHMPYIOLIMX TO3HABATEIbHYI0 MOTHBALIMIO
oOy4Jaronuxcsi; MAAKTUYECKOTO TeaTpa, I/ie MOJyYEeHHbIE HA YPOKE 3HAHMS
OOBITPHIBAIOTCS B TEATPATbHBIX IMOCTAHOBKAX; TUCKYCCHUU, KOTOPHIE AT
00y4JaronmMcs BO3MOXKHOCTh TIPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO
auanora; TPynmoBoW paboTel wiM paboOThl B Mapax, KOTOPBIE ydar



oOydaromuxcsi KOMaHAHOW paboTe © B3aUMOACHCTBHIO C JAPYTUMHU

00yJaroIIMMHUCH;
MHHUIUMPOBAHUE U TIOICPKKY HCCIIEIOBATEIbCKON AEATEIHHOCTHA 00yYarOIIUXCSI
B paMKax pealin3alluil UMU UHIUBUAYAIbHBIX U TPYMIOBBIX UCCIE0BATEIbCKIX
MPOEKTOB, UTO JACT 0OYYAIOIIMMCSI BO3MOXHOCTh IPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEIICHUS TEOPETUIECKON TPOOIEMbl, HABBIK TEHEPUPOBAHUS U
oopmiieHus1 COOCTBEHHBIX HJIeH, HABBIK YBAXUTEIHHOTO OTHOLICHUS K UYKHM
uzaesiM, 0hOpMIICHHBIM B paboTax IPYrux UCCieaoBaTeNei, HaBbIK MyOIUIHOTO
BBICTYIUICHHS TIEpe]] ayAUTOPUEH, apryMEHTHPOBAHUS U OTCTauBaHUS CBOECH
TOUYKH 3PEHUs

JlanHyto  pabouyro  mporpaMMmy — peaqu3yeT  CIeAyIIuid  y4eOHO-
METOJIMYECKUUM KOMILICKC:
1. Msxkumes I'.E., byxosues b.b., Ctomnkuit H.H. ®u3uka. 10 knacc. —

M.:IIpocBemenue, 2021.
2. Msaxumes I'.E., Byxosues b.b., Cronkuit H.H. ®u3uka. 11 kmacc. —
M.:Ilpoceemenne, 2021.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble ¥ I1U(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MepeMelIeHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopocTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXAHMYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. Huddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KommuecTBo TemioTsl 1 pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM Tmporecce. I[lepBhili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT mone3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOIUIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Teaa IpH TeIuionepeiaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe nosie. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBII TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
NO3HAHMS: SIBJICHHE, HAay4YHbIH (pakT, rumores3a, (u3nmyeckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JIBUraTreilb BHYTPEHHEIrO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUWH. [IpuHOMO cCynepnosuuuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMAarHUTHOW MHAYKOMU. IIOTOK BekTopa MarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIEHME CAMOMHIYKLUMH. OJIEKTPOABWXKYIIAS CHJA
CaMOWHIYKLIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepuoxa, wactora, amrmumtyna u (aza xoneOaHUI.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebaHusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
DHEPIruM. DKOJIOTUYECKUE PUCKHU TIPH MPOU3BOJACTBE AJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUil Tpy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JyiMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBIL.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TENIEBUICHUS. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOU KoJeOaHuH.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUEH U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue u ucciegopanue porodddexra. OnbiTel A. I'. CroneroBa. 3aKoHbBI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMmuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOrO MOJyIIapUs U SIPKHUE 3BE3/BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMUHU B COBPEMEHHOM HAy4YHOW KapTUHE MHPA, pOJib GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kiacce oCyIecTBIsIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTEe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOCKIHUH HA OCU KOOPIAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIECHUS B KUBOU NMPUPOAE, ACHUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KM MArHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenegoH, CBU-meub, MpOEKIMOHHBIA amnmnapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHON BHYTPEHHEW TMO3UIUENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECAX TIPakIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTONUMBOTO OyAYILIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHNS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHMYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIU3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTbl HJid J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYILIECTBIISTH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMsr4arh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOT'0 YJICHA KOJUICKTUBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh IEUCTBUA II0 €€ IOCTWIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEACHUE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTUYHBIX MPEOYTCHUI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

OpUHUMATh MOTHUBBI W apryMEHTBhl APYrHMX IMpU aHalIW3e pe3yJbTaToOB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, MpeAnoararonmii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIEHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTh aJanTUPOBATHCI K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTHh MOHUMATh IMOIIMOHATEHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOUYAIONIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEJMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJiacce npeaMeTHBIE pPe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPHUPOBATh Ha IpUMEpax poiab M MeCTO (Pu3nKu B (HOPMUPOBAHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YYUTBIBATh TPAHMIIBI TPUMEHEHHS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepualibHas TOYKa, MHEepIUaJIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO TBEPIOE TEIO,
WJICAIBHBIN Ta3, MOJEIIN CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pPelIeHn: (PU3NIECKUX 3a/ad;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHUE 10 OKPY>KHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUuddy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOEHUE >KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHUE, UCIAPEHUE, KOHACHCAIIWS, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHUE,
BJI&YKHOCTH BO3/lyXa, IOBBIIIICHUE JIaBJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPHITOM
CoCyJlie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHMS Ta3a B HM30IpoIeccax,
AJIEKTPU3AIUA TEJ, B3AaUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBIXKCHUE, HCIOJB3Yysl (U3UYECKUE BEIUYUHBI:
KOOpAMHATa, MyTh, MEpPEMElIEHHEe, CKOPOCThb, YCKOpPEHHE, Macca Teja, CHIIa,
MMIYJIbC TeJla, KWHETUYECKas dHEPrusi, MOTCHIUAIbHAS DHEPTUs, MEXaHUUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINHCAHUM IPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUYECHUS W EIUHMUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKasi PHEPTys XaOTUYECKOTO JBMXKCHUS MOJICKYJ, CPeHEKBaIpaTUYHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padoTra rasa,
KO3(phUIIMEHT TOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3WYCCKUN CMBICIT HCIOJB3yeMbIX BEIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIKNE JTAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJICHUSI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUCCKUI 3apsi,
AJEKTPUYECKOE T0JIe, HAMPSIKEHHOCTD IMOJIs, MOTEHIIMA, Pa3HOCTh MOTECHIIMAJIOB;
NPy OINMUCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHAM3UPOBATh (PU3UUYECKHUE TMPOIECCHl U SIBJICHUS, UCIIONB3Yys (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUAN CYNEPHO3UIIUA CHJI, TPUHIIMIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSAPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANIEKTPUYECKOro 3apsiga, 3akoH KynoHa, mpu 3TOM pasiuyaTh CIIOBECHYIO



(bOopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOrO UCIOJIb30BAaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MIPOIIECCOB C WCIIOJIb30BAHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmynupoBath MpodlieMy/3aiadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOTPEUIHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3YyIbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCTIOJIBb3Ysl (PM3MYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBbIE NIl €€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 3a/1aU: BBICTPAUBATh JIOTHUECKH HEMPOTUBOPECUUBYIO
LENOYKY PAacCyKICHUU C OMOpOH Ha H3YUYCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U
dbuzndeckue SBICHUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJady  COBpPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTHH JUISA IOWCKa, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIUN
U TIPEJICTABJICHUS YUEOHOW W HAYYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTydaeMyr0 HH()OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBbS M COOJIOECHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TpyNNe€ C BBHINOJIHEHUEM PaA3JIMUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIBI, pPaAlMOHAIBLHO pacCHpeAcssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JACATECIHHOCTh B HECTAHAAPTHBIX CUTYAIMIX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbI B PEHICHUE pacCMaTpUBAEMOMN MPOOIJIEMBI.

K xoniy obydenuss B 11 kJjacce mpeaMeTHbIE Pe3yslbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIIUXCSI YMECHUM:

JIEMOHCTPHUPOBATh Ha IMpUMEpax pojib M MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHHKU U
TEXHOJIOTUH, B NMPAKTUYECKON NEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEIeH:
TOYEUHBIN 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SCpHAs
MOJIEIb aTOMa, HYKJIOHHAsi MOJIeJIb aTOMHOTO sifjpa MpU PEIICHUU (PU3UIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWS, JACHCTBUE MArHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHENHOE pPacHpOCTPAHEHUE CBETA, OTPAXKEHUE, MPETOMIICHUE,
uHTepdepeHus, audpakuus W TOONApU3alus CBETa, JHUCIEPCHs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaINO0aKTUBHOCTB;

OMMUCHIBATh M3YYEHHbIE CBOWCTBA BEHIECTBA (PJIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJMMOCTh  Pa3MYHBIX  Cped) U
AJICKTPOMArHUTHBIE SBJICHUSI (MPOIECCHI), HCMOB3Ysl (PU3MUYECKHUE BEIUYMHBI:
AIIEKTPUUYECKUHN 3apsijl, CUJIa TOKa, DJICKTPUYECKOE HAIpPSKEHUE, IJICKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJBIDKYIIAs CHUJia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepHoJ M YacToTa
KoJieOaHUM B KojebaTeIbHOM KOHTYpe, 3apsii W Ccujla TOoKa B Ipolecce
rapMOHUYECKUX OJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOsIHUE U
ONTHYECKas CWJia JIMH3BI, MPU ONHUCAHUHA TPABUIBHO TPAKTOBATH (PU3UUYECKHMA
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HX OOO3HAUYEHUS W EIUHUIIBI, YKa3blBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;



OMHUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, MCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TIOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHMIIbI, YKa3biBaTh (HOPMYJIbI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITH 3HAaUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Yys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapallieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHYKIINH, 3aKOH MPSMOJMHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4uCia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbl, OOJACTH)
MPUMEHUMOCTH;

ONPENIENIATh HAMIPABICHHE BEKTOPA MHAYKIIMA MAarHUTHOTO MOJIS TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX W3MEPEHHUW: MNpPHU 3TOM
dbopmyupoBath TpobiieMy/3agadyy M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJAUTH OMBIT U
bopMyIUpOBaThH BHIBOHI,

OCYIIECTBIISThH MPSIMbIC U KOCBEHHBIC U3MEPECHHS (PU3NUECKUX BEIMYUH, MIPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh 3aBUCUMOCTM (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DHUKCHPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TAOIUIl U
rpaduKoB, AeNaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NEATETLHOCTH C HMCTOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyIOBAHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu



BBIOMpaTh (PU3UUECCKYIO MOJCIb, BBIICIATh (DH3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOJAUTHh PACUEThl M OLCHUBATH PEATBHOCTH
MIOJTy4EHHOTO 3HAUYCHUS (PU3HUSCKOMN BEIINIMHBI;

pelaTh Ka4eCTBEHHbBIC 3aJ[au: BHICTPAMBATh JJOTHUECKU HEMPOTHBOPEUUBYIO
IIETIOYKY PacCy)KICHUI C ONMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh  IMPH  PEIICHUW  yYeOHBIX  33aJady  COBPEMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHU IS MTOMCKA, CTPYKTYPUPOBAHUS, HHTCPIPETAIIMH
U MPEJICTaBJICHUS YICOHOW U HAYYHO-TIONYJISIPHOW WHGOPMAIIMHU, TIOTYYCHHOW U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH MOTyYaeMyt0 HH()OPMAIINIO;

OOBSCHATh TPHUHIMIIBI JICHCTBUS MAaIlMH, NPUOOPOB W TEXHUYCCKHX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OC30MACHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCKHBIX YIECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEIO MHpAa, B Pa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYCCKUE 3HAHUS MO (PU3UKE B IMOBCEAHCBHOW JKU3HH
U oOecrieueHusT 6€301MacHOCTH TP OOpaIlleHHH ¢ MTPUOOpaMU U TEXHUYSCKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3JI0POBbS U COOJIIOJICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBHINOJHCHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
TUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIIHMsIX, aJCKBATHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIHI B PEIICHUE PAaCCMaTPHBACMON TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouee nowropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Hara KoJunyecTBO 4acoB JJIeKTPOHHbIE
» Mo Paxt Tema ypoka KonrTpoabubie IIpakTuueckue HpoBLIe Jonoumititrenbias
n/n Bceero o0pa3oBaTeJibHbIE uHopmanus
Mn, Yt padoThI padoTshI pecypenI
4.09 ®du3uka — HayKa o
1 npupoje. Hayunsie 1 bubnuoreka [IOK
METOBI NO3HAHUSA https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
7.09 Poab u mecTo pusuku B
hopmMupoBaHUHT
) COBPEMEHHOUN HAyYHOU 1 bubnnoreka [JOK
KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTHUYECKON
NEeITEIbHOCTH JII0IEH
11.09 Mexanunueckoe
JIBUKCHHE.
OTHOCUTENBHOCTD
3 MEXaHHYECKOTO 1 bubmorexa [JOK
— https://m.edsoo.ru/ff0c3508
[Tepememenue,
CKOPOCTb, YCKOPEHHUE
14.09 PaBHOMEpHOE
4 MPSIMOJTMHEITHOE 1 bubmorexa [JOK
BUOKCHIE https://m.edsoo0.ru/ff0c3620
5 18.09 PaBHOyCKOpeHHOE 1 bubnmnoreka [JOK
MIPSMOJIMHENHOE https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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JIBIDKEHHE

21.09 CB0OOIHOE ITafieHUE.
6 YckopeHue cBOOOTHOTO bubmmorexa [TOK
P A https://m.edsoo.ru/ff0c39cc
MaCHUS
25.09 KpuBonuneiinoe
JIBHKEeHHUE. [[BruKeHune bubnuorexa [JOK
7 .
MaTepHaIbHON TOUYKHU https://m.edsoo.ru/ffOc3ada
10 OKPY>KHOCTHU
28.09 [TpuHIHI
OTHOCHUTEILHOCTH
lanumnes.
8 P P bubmuorexa [JOK
P https://m.edsoo.ru/ff0c3be8
CUCTEMBI OTCYECTA.
[TepBblii 3aK0H
Hprorona
2.10 Macca tena. Cuna.
[TpuHIMDI
9 CYNEpHO3UILIMU CUIIL. bubnuoreka [IOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
HrroTona nijis
MAaTepHAIbHON TOUYKHU
5.10 Tpertnit 3akon HeroToHa
10 JI MaTepHATbHBIX bubmoreia HOK
a p https://m.edsoo.ru/ffOc3be8
TOYEK
9.10 3aKOH BCEMUPHOTO
1 Tsrorenus. Cuia bubmuorexa [JOK
TskecTu. [lepas https://m.edsoo.ru/ff0c3d00
KOCMHUYeCKasi CKOPOCTh
12 12.10 Cuna ynpyroctu. 3akoH bubnuorexa [IOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

I'yka. Bec Tena

https://m.edsoo.ru/ff0c3el8

13

16.10

Cuna TpeHus.
Koadduument tpenus.
Cuiia conpoTUBIIEHUS
NIpU JABMKEHUH TEJa B
KHJIKOCTH WJIU Taze

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

19.10

[ToctynarenbHoe U
BpalaTeIbHOE
JIBMKEHUE a0COIFOTHO
TBEPAOrO Tena. MomMeHT
cunbl. Ilmedo cuibl.
VYcnoBus paBHOBECHS
TBEPJIOTO TENa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

16

17

23.10

26.10

9.11

Nmmnynsc
MAaTepUAIbHON TOYKH,
CUCTEMBI
MaTepUaAIbHBIX TOYEK.
Nmnynbce cuibl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE ABUXKEHUE

Pa6ota u moutHOCTH
cwibl. Kunernueckas
SHEPrusl MaTepUuaIbHON
Touku. Teopema 06
WU3MEHEHUHN
KMHETUYECKON SHEPIUU

IloTeHuumansHas
SHEprus.
IloTeHuumansHas

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c461a



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

18

13.11

SHEPTHUsl YIPYro
nehopMUPOBAHHON
MPYKHUHBIL.
IToTennuansHas
SHEprus Tena BOIN3U
MMOBEPXHOCTU 3eMIIH

IloTennuanepHele U
HENMOTEHIUAJIbHEIE
cuibl. CBsI3b pabOTHI
HEMOTEHIIUAIbHBIX CHJI
C U3MCHCHUEM
MEXaHUYECKON IHEPTUU
CHCTEMBI TeJI. 3aKOH
COXpaHEHUs
MEXaHUYECKON dHEPTUr

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

19

16.11

JlaboparopHnast pabota
«MccnenoBanue CBsA3U
paboOTHI CHIIBI C
N3MCHCHHUEM
MEXaHUYECKOH dHepTrun
TeJa Ha mpuMepe
pacTsKeHus
PE3UHOBOTO KI'yTa

20

21

20.11

23.11

KonTponbnas padora
no teme «KuHemaruka.
JlnHamuKa. 3aKOHbI
COXpaHEeHHUS B
MEXaHUKE»

OCHOBHBIE TTOJIOKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmorekxa [IOK



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

MOJIEKYJISIPHO-
KHUHETUYECKOM TeOpHH.
BpoyHnoBckoe

newkenue. dubdysus

https://m.edsoo.ru/ffOc4dc2

22

23

27.11

30.11

Xapaxkrep JBHKECHUS U
B3aNMOICHCTBUSI
YaCTHI] BEIIECTBA.
Monenu cTpoeHus
ra3oB, KHJIKOCTEH 1
TBEPJIBIX TEIl

Macca monexy:.

KomnuecTBo BelecTsa.
[TocTostHHAst ABoraapo

24

4.12

TennoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkama
temneparyp Llenscust

25

26

7.12

11.12

Nneansueiii raz B MKT.

OcHOBHOE ypaBHEHUE
MKT

AOcomoTHas
TeMIiepaTypa Kak Mepa
CpeaHel KHHETHYECKON
SHEPTHH JIBHKCHHS
MOJIEKYJI. YpaBHEHUE
Menneneena-
Knaneiipona

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

14.12

3akon JlanbToHA.
T"azoBEIE 3aKOHEI



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

28

29

30

31

18.12

21.12

25.12

28.12

Jlaboparopnas pabota
«Hccnenosanue
3aBUCHMOCTH MEXTY
napameTpamu
COCTOSIHHS
Pa3peKEHHOTO Ta3ay

H3onporieccel B
HeaIbHOM Ta3e U Ux
rpadudeckoe
MpEeACTaBICHUE

BuyTtpennss sHeprus
TEPMOJUHAMHYECKON
CHCTEMBI U CIIOCOOBI €€
U3MEHEHUS.
KonunuecTBo TennoTsl u
pabora. BHyrpenHss
SHEPTruUsi OTHOATOMHOTO
U7ealbHOTO rasa

Bupael Terionepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

11.01

VY nennHas
TEIJIOEMKOCTh
BeniecTBa. KonmaecTBo
TCIIJIOTHI HpI/I
TerTonepeiaye.
AnuabaTHbIH mporiece

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5c36

33

15.01

[IepBblit 3ak0H
TEPMOJAVHAMUKH U €T0
IIPUMEHEHNE K

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

nusomnponeccam

34

35

36

18.01

22.01

25.01

HeobOpartumocts
MIPOLIECCOB B MPUPOJIE.
Bropoii 3akoH
TEPMOANHAMUKHI
[Tpuniun nercTBus u
KIIJI renoBoi

MalllMHbI

[uxn Kapno u ero
KILJ

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

37

29.01

DKOJIOTUYECKUE
POOIIEMBI
TEIIOIHEPIreTHKH

38

1.02

Oo6o06maromuii ypox
«MonexkymnsapHas
¢usuka. OCHOBBI
TEPMOANHAMUKUN»

bu6nmoreka [JOK
https://m.edso0.ru/ff0c6938

39

5.02

KonTtponbHas pabora
0 TeMe
«MonexkymnsapHas
¢usuka. OCHOBBI
TEPMOANHAMUKUN»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6a50

40

41

8.02

12.02

[Tapoo6pazoBanue u
KOH/ICHCAITHSI.
Hcnapenune u xunenue
AOGconoTHas U

OTHOCHUTCIIbHAs
BJIA’JKHOCTB BO3yXa.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c64d8



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

Hacsiennsiit nap

42

15.02

TBépaoe Teno.
Kpucramnngeckue u
amopQHbIe Tena.
AHM30TpOINUS CBOMCTB
Kpuctaios. JKunkue
KPHUCTAJLJIBL.
CoBpeMeHHbIE
MaTepuaibl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

43

19.02

IInaBnenue n
KPUCTAJTU3AITHS.
VnenesHas Temiora
IUIaBJICHHUSL.
Cybnumarnus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

44

22.02

YpaBHEHHE TEIIOBOTO
Oaytanca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

45

46

47

26.02

29.02

4.03

OnexTpusanus Tel.
DnexTpuuecKui 3aps.
JBa Buga
ANEKTPUYECKUX 3apsI0B
IIpoBonHMKH,
TVDJICKTPUKHU
MOJIYTIPOBOTHUKH.
3aKOH COXpaHEHUS
JIEKTPUUYECKOTO 3apsizia

B3aumoneiicteue
3aps/I0B. 3aKOH
Kynona. Toueunsrit
AIEKTPUUECKUI 3aps]T

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc6bcc

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

49

50

51

7.03

11.03

14.03

18.03

Hanpsioxk€nnocTth
3IEKTPUUYECKOTO MOJIA.
[Tpunimn
CYINEepIIO3ULINH
IIEKTPUYECKUX MOJIEH.
JInHnK HanpsKEHHOCTH

Pab6oTa cui
3JIEKTPOCTATUYECKOTO
noud. Ilorennuann.
PasHocTh moTeHIMaI0B

[IpoBoaHMKY 1
JTUDJICKTPUKHU B
AIEKTPOCTATHYECKOM
IoJIE.
JlunnekTpudeckas
MIPOHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konnencarop

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

21.03

DNeKTPOEMKOCTh
TUIOCKOTO
KOHJIEHCATOPA.
DHeprus 3apsKEeHHOTO
KOHJICHCATOpa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

1.04

Jlaboparopnas pabota
"U3mepenue
BIIEKTPOEMKOCTH
KOHJeHcaTopa"

54

4.04

[TpunIMn nencTBus u
MPUMEHEHUE



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

8.04

KOHJICHCATOPOB,
KOITMPOBAJILHOTO
ammapata, CTpyHHOTo
pUHTEpA.
DnekTpocTaTHyecKas
3amuTa. 3a3eMiIeHHUe
AJIEKTPONIPUOOPOB

DIEKTPUYECKHI TOK,
YCIIOBUS €T0
CYLIECTBOBAHHUS.
[TocTostaubIi TOK. Cuita
Toka. Hanpsxenue.
Cornpotuienue. 3akoH
Oma 1t yyacTka 1enu

56

57

11.04

15.04

[TocnenoBarensHoe,
HapaJuIenbHOE,
CMeEIIaHHOe
COeIMHEHUE
MIPOBOTHUKOB.
JlaGopatopHnas pabora
«H3yuenue
CMELIaHHOTO
COEIMHEHUS
PE3UCTOPOB»

Pabora 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

18.04

3axon Oma 11 IOJIHONH
(3aMKHYTOM)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0



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

59

22.04

BJIEKTPUYECKOM LIECTIH.
Kopotkoe 3ambikanue.
JlaGopaTopHas pabota
«3mepenue D1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTPOTHUBIICHUS

DneKTpoHHas
MIPOBOAMMOCTH
TBEPABIX METAJIIOB.
3aBHUCHUMOCTD
COTPOTHUBIICHUS
METaJUIOB OT
TEeMIIePaTypBhl.
CBepXnpoBOIUMOCTD

60

61

25.04

27.04

DNEeKTPUIECKHI TOK B
BakyyMme. CBoiiCTBa
ANEKTPOHHBIX ITYYKOB

[MToxynpoBoHUKY, UX
COOCTBEHHAs U
pUMecHasl
MIPOBOTUMOCTb.
CsoiicTBa p—Nn-
nepexoa.
[ToxynpoBOTHUKOBEIE
npubopHI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

2.05

DNEeKTPUIECKHUI TOK B
pacTBopax M pacruraBax
AJIEKTPOJIUTOB.

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNeKTpoNUTHYECKast
JUCCOLIUAITHSI.
DIIEKTPOJIN3

63

6.05

DNEeKTPUUYECKHUI TOK B
rasax.
CamocTosTeIbHBIN U
HECaMOCTOSITEJIbHBIN
pazpsan. Monnus.
[Lmazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

13.05

DNEeKTpUYECKUE
npuOOpHI M YCTPOHCTBA
U UX [TPAKTUYECKOE
npumenenue. [IpaBuia
TEXHUKH 0€30MacHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

65

16.05

Oo6o0maromuii ypox
«INEKTPOIMHAMHKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

66

20.05

KonTponbnas pabota
o TeMe
«DNEeKTPOCTATUKA.
ITocTosiHHBIH
BJIEKTPUYECKUI TOK.
Toku B pa3nuyHbIX
cpenax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

67

23.05

PesepBHBIil ypoOK.
KonTponbhas padora
o TeEMe
"OnexTpoaguHamuka'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

68

PesepBHBIil ypOK.
O06o0mmaromuii ypok 1o

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

TemaM 10 kiacca

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




11 KJIACC

Hara Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[
J:;'H Mnan @akr Tema ypoka Beero Konrpoabubie IIpakTuueckue :gl?al;(;i:fenbnme ﬂ:g)ﬂgﬁgﬁ?}fﬂaﬂ
Iu, Yr padoTbI padoThbI pecypesI
4.09 ITocTosTHHBIE MAarHUTHI
U UX B3aHMO/ICHCTBHE.
1 MaruauTHOe T0JIE. 1 bubmuorexa [JOK
Bekrop MarHuTHOM https://m.edso0.ru/ff0c9778
MHAYKIUU. JInHnn
MarHUTHON WHTYKITUU
7.09 MarnuTtHOe 1oJje
MIPOBOIHHUKA C TOKOM.
2 OmnbIT OpcTena. 1 bubmorexa [IOK
Bsanvoneiicraie https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM
11.09 JlaGoparopHas paboTa
3 «3y4eHre MarHuTHOTO 1 1 bubnmnoreka [JOK
IIOJISI KaTYILIKH C https://m.edsoo.ru/ff0c98fe
TOKOM)
14.09 JleficTBHEe MarHUTHOTO
MOJIsI HA TIPOBOJIHUK C
tokoMm. Crita Ammepa.
4 JlaGopaTtopHnast pabota 1 1 bubnmoreka [JOK

«Hccnenosanue
JNEUCTBUS MOCTOSHHOTO
MarHuTa Ha paMKy C
TOKOM)

https://m.edsoo.ru/ff0c9ac0



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

18.09

21.09

25.09

28.09

JlelicTBME MATHUTHOTO

IOJISI Ha JIBHDKYIITYOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

DNeKTpOMarHuTHas
uaaykius. [Torok
BEKTOpa MarHUTHOMN
unaykuuu. J/1C
WHIYKIUU. 3aKOH
AIEKTPOMArHUTHOMN
uHaykunn Papanest
JlaGopaTopHnas pabota
«HccnenoBanue
SIBIICHUS
ANEKTPOMATHUTHOMU
WHITYKITAW
NHIyKTUBHOCTS.
SBnenue
camounaykuu. 3/1C
CaMOUHIYKITUH.
DHeprusi MarHuTHOTO

IMOJIAA KaTylIKU C TOKOM.

DJIEKTPOMArHuTHOE
nose

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

2.10

Texumueckne
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSIHHBIC MarHHUTHI,



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

5.10

AIIEKTPOMATHUTHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIIH
3JIEMEHTAPHBIX YACTHII,
WHIYKITMOHHAS TIeYh
Ob6o06maromuit ypox
«MarauTHOE 110JI€.
DeKTpOMarHuTHas
UHIYKIHSD)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

9.10

KonTtponpsHas padora
o reMe «MarauTHoe
ToJIE.
DJIeKTpOMarHuTHas
WHIYKIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

13

12.10

16.10

CBo0Oo1HBIE
MeXaHUYEeCKHe
KoJIeOaHusl.
I'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
rapMOHHYECKHUX
Kosie0aHui.
[IpeBpamienue 3eprun

JlaGopartopHas paboTa
«HccnenoBanue
3aBHCUMOCTH MEPHOAA
MaJbIX KoJjeOaHui
rpy3a Ha HATH OT
JUTMHBI HUTHA U MacChI
rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

14

19.10

Konebarenbubrii
KOHTYp. CBOOOTHBIC
3JICKTPOMArHUTHBIC
KoJIeOaHM B
HJI€aJTbHOM
KoJie0aTeIbHOM
KOHTYp€. AHANOTUS
MEXTy MEXaHUICCKUMU
Y DJIEKTPOMATrHUTHBIMU
KOJIeOaHHSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

23.10

®opmyna Tomcona.
3aKOH COXpaHEHUs
SHEPTIHUU B UACAIIBHOM
K0JIe0aTeIbHOM
KOHTYpE

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

16

17

26.10

9.11

[Ipencrasnenue o
3aTyXarluX
KOJIe0aHUsX.
BriHyX1eHHBIE
MEXAHUUYECKUE
KosiebaHus. Pe3onanc.
BeinyXacHHBIE
AIIEKTPOMAarHUTHBIE
KoJieOaHus

IIepeMeHHBIH TOK.
CunycouganbHbINA
NIEPEMEHHBIN TOK.
Mo1HoCTb
MEPEMEHHOT0 TOKA.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



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

AMIUIUTYAHOE U
JICUCTBYIOILECE 3HAYCHUE
CHJIBI TOKA U
HaIPSOKEHUS

18

19

20

13.11

16.11

20.11

Tpauchopmarop.
[IpousBoxactso,
nepenaya u
noTpebaeHue
3JIEKTPUYECKON
SHEPTrUu

YeTpoicTBO U
IIPAKTUYECKOE
IIPUMEHEHNE
JNEKTPUUYECKOTO
3BOHKA, FeHepaTopa
IIEPEMEHHOTO TOKA,
JIMHUH JJIEKTpoIiepesad

DKOJIOTUYECKUE PUCKU
IIpY MIPOU3BOJCTBE
JJIEKTPOIHEPTUH.
Kynberypa
HCIIOJIE30BaHUS
3JIEKTPOIHEPTUH B
MMOBCETHEBHOM KH3HU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

21

23.11

MexaHnuecKkre BOJIHBI,
YCIJIOBHUS
pacrpocTpaHeHHsl.
[Tepuon. CxopocTb
pactpocTpaHeHUs 1

bubmuorexa [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
[Tonepeunsie u
MPOJIOJILHBIE BOJIHbI

22

27.11

3Byk. CKOpOCTH 3BYKa.
I'poMKoOCTH 3BYKA.
Bricora Tona. Temop

3BYyKa

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

23

30.11

DIIeKTPOMarHUTHBIC
BOJHBI, IX CBOMCTBA U
ckopocrts. [Ikana
AJIEKTPOMArHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

4.12

[IpuHIHAIIBI paTrOCBs3U
Y TEJIEBUICHUS.
PasButue cpeacrs
cBs3u. Paguonokanus

25

26

27

28

7.12

11.12

14.12

18.12

KonTponbnas pabota
«Konebanusa v BOJTHBD)

IIpssMonuHeiiHOE
pacupocTpaHEHUE CBETa
B OJTHOPOJIHOM Cpere.
ToueuHBIN UCTOUYHHUK
ceera. JIyu cBera

OTtpaxxeHue cBera.
3aKOHBI OTpaKEHUs
cseta. [loctpoenue
HN300pakeHH B
TUTOCKOM 3epKalie

HpCJIOMHeHI/IC CBCTa.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd4e0

bu6mmoreka [JOK



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

29

21.12

ITonmHOE BHYTpEHHEE
OTpakeHHUE.
[IpenenpHbli yroa
MOJIHOTO BHYTPEHHETO
OTpakKeHUS

JlaboparopHas pabota
«3mepenue
nokasare’s
NPEJIOMIJICHUS CTEKIIa

https://m.edsoo.ru/ff0cd7f6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

25.12

JInn3sl. IlocTpoenue
M300paXCHU B JIMH3E.
®opmyna TOHKOU
JUH3BL. YBEIUYCHHE
JIMH3bI

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

31

28.12

JlaGopaTtopHnast pabota
«Uccnenosanue
CBOWCTB M300paKeHUH
B JIMH3aX»

32

11.01

[ucnepcus ceera.
CrnoxHbIi cocTaB
Oenoro cBera. L[Ber.
JlaGoparopHas paboTa
«Habmonenue
JUCTIEPCUU CBETA»

33

15.01

UnTepdepenmus caera.

Hudpaxus cseta.
JudpakimonHas
pemeTka

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOced22

34

18.01

[TonepeunocThb

bu6mmoreka [IOK



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

CBCTOBBIX BOJIH.
HOHHpI/ISaHI/Iﬂ CBETa

https://m.edsoo.ru/ff0cf02e

35

22.01

Ontuueckue mpuOOpsI
U yCTPOMCTBA U
YCITIOBHS UX
0e30macHoOro
IPUMEHEHUS

36

25.01

I'panuiel
IIPUMEHUMOCTH
KJIACCUYECKON
MexaHuku. [locTynarsl
CIEMAJIbHOM TeopUn
OTHOCUTEJIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

29.01

OTHOCHUTENBHOCTH
OJTHOBPEMEHHOCTH.
3aMme]yieHre BpEMEHH U
COKpaIlleHUE JUTHHBI

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

38

1.02

DHeprus U UMIYJbC
PETATUBUCTCKON
qacTuIbl. CBI3b MacChl
C DHEpruen u
HMMITYJIbCOM. DHEPTUs
MIOKOSI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

39

5.02

KonTponbhas pabota
«Ontuka. OCHOBEI
ClielIMaIbHON TEOPUU
OTHOCHUTEIBHOCTH)

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOcf6f0

40

8.02

®otonbl. Dopmyna
[Tnanka. Dueprus u

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfel6



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16

UMITYIIbC (OTOHA

41

42

43

44

12.02

15.02

19.02

22.02

OTKpBITHE U
UCCIIEJOBaHUE
dororddekra. OnbITH
A.T. CroneroBa

3akonHbl GpoTordhdexra.
VYpaBHenue DHHIITEHHA
st poroaddexra.
«Kpacnas rpanuna»

dororddekra
JlaBreHue cBera.
Omerite 11. H.
Jlebenera. Xumudeckoe
JIelicTBHE CBETa

TexHuueckue
YCTPOMCTBA U
MPAKTHYECKOE
MIPUMCHCHHE:
($hOTOdIEMEHT,
dboTonaTUHK,
coJiHe4Has Oatapes,
CBETOJINO]

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

45

46

26.02

29.02

Pemenue 3agad mo teme
«IeMeHTEI KBAaHTOBOU
OITHUKUY

Moaens aToma
Tomcona. OTBITE
Pezepdopaa o
paCCessHUIO O-4aCTHII.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d091a



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

[Imanerapnas moxeinb
aToma

47

4.03

[Tocrynarsr bopa

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

48

7.03

H3znyuenue u
norJomeHne (OToHOB
IIPH [IEPEX0/Ie aTOMa C
OJIHOTO YPOBHSI SHEPTUU
Ha Apyrou. Buasl
CIEKTPOB

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

49

50

51

11.03

14.03

18.03

BomroBbIE CBOIiCTBA
qactull. BoaHs! e
Bpoitis.
KopnyckynspHo-
BOJIHOBOU JTyaJlu3M.
CronTanHoOE U
BBIHYKJICHHOE
U3IIy4CHUE

OtkpeiTHE
pPaMOaKTUBHOCTH.
OnsiThl Pesepdopaa no
OIIPEIEIIEHUIO COCTaBa
pPaZlnOaKTHBHOTO
U3ITY9ICHUS

Cgoiicta anb(a-, 6eta-
, TaMMa-M3JIy4eHHs..
Bnusiaue
paZIMOaKTHBHOCTH Ha
KUBBIEC OPTaHU3MBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

52

53

21.03

1.04

OTkpbeITHE IPOTOHA U
HelTpoHa. M30TombI.
Anbda-pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaa. 'amma-
U3ITyYeHUe

DHeprus CBA3U
HYKJIOHOB B sIJIpe.
SnepHbie peakiuu.
S nepHblil peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
9KOJIOTMUYECKHE
ACTIEKTHI AEPHOMN
SHEPIreTUKU

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

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

54

55

4.04

8.04

DnemMeHTapHbIe
yacTulbl. OTKpbITHE
MO3UTPOHA. MeToIbI
HaOJI0ACHUS U
perucTpanuu

OJICMCHTAPHBIX YaCTHUII.

Kpyrastii cton
«DyH1aMEHTaIbHbIE
B3alMOJICUCTBUSL.
EnunctBo dpuznueckoit
KapTHUHBI MUPA»

Bup 38é31H0OT0 HEOA.
CosBesaus, spKue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE3/bI, INIAHETHI, UX
BHIMMOC JIBIKCHHE.
CoJlHeUHas cucTema

56

11.04

Comnnue. ConHeuHas
aKTUBHOCTL. VICTOUHHUK
sHepruu CoJiHIA U
3BE3

57

58

15.04

18.04

3BE3/bI, X OCHOBHBIE
XapaKTEPUCTUKH.

3BE3 b1 II1aBHOM
MMOCJICIOBATEILHOCTH.
Bnytpennee ctpoenue
3B€371. COBpeMEHHBIE
MIpEJICTaBJICHUS O
MIPOUCXOXKICHUU U
sposronu CoHIa U
3BE3/

Mineynsiii [Tyte —
Hama ['amakTuka.
ITonoxxenue u
nekenne CoHia B
T"anaktuke. I'amakThKW.
YeépHble ObIPHI B ApPAX
rajlakTHK

59

22.04

Bcenennas. Pazoeranue
ranakTuk. Teopus
bonsmioro B3peiBa.
PenukroBoe uznydeHue.
MeraragakTuka




60

25.04

Hepemenneie
Ipo0JIeMbl ACTPOHOMUH

61

27.04

KontponpsHas padora
«INIeMEHTBI
ACTPOHOMHHU U
acTpOHU3HKIY

62

2.05

O06o0maromuii ypox.
Ponb pusuku u
aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COLIMAJIBLHOU U
3TUYECKOH chepax
JIeITCIIbHOCTH YeI0BEKa

63

6.05

O6o06maromuit ypox.
Ponb u MecTo pusuku u
aCTPOHOMHUU B
COBPEMEHHOMN HAy4YHOU
KapTHHE MHUpa

64

65

13.05

16.05

O6o0maromuii ypox.
Ponb pusnueckoit
TEOpUH B
dbopmupoBaHUU
Ipe/ICTaBICHUN O
(pu3nueckoil kKapTuHe
MHpa

O06006marmui ypoxk.
Mecto pusnueckoit
KapTHUHBI MUpa B 001IeM




PAly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpEJCTaBICHUN O

npupojie

66

20.05

PesepBHBIi ypOK.
MarunutHoe noie.
DNEeKTpOMarHuTHas

HHAYKIUA

67

23.05

PesepBHBIi ypOK.
OnTuka. OCHOBBI
CIIELMAJIbHON TEOpUU
OTHOCUTEJIBHOCTH

68

Pesepnblii ypok.
KsanToBas dusuka.
DneMEeHTBl aCTPOHOMUU
U acTpoPU3UKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBILIEE
KOJIMYECTBO
YACOB T10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YEBHO-METOJNYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

1)

2)

MeToanueckasi Jureparypa ajsi noarorosku k F'MA

e EI'D-2023. ®uzuka. 10 TpeHUPOBOYHBIX BapUAHTOB HK3aMEHAIIMOHHBIX PAa0OT A
noarorosku Kk EI'D, U3narensctBo: ACT, 2023 1.

e O. I'pomnena: EI'D. ®uszuka. Beicuuii 6ami. CamocrositenbHas nmoarotoska k EI'D.
UsznarenscrBo: Ox3amen, 2023 1.

e B.A. Opinos, H.K. Xannanos, I'.I'. HukudopoB. Y4eOHO-TpEHUPOBOYHBIC MATEPUAIIBI
s moarotoBku k EI'D. ®usuka. — M.: Unatemnekr-Lientp, 2023,

e U.U. Hynmuuckuii. EI'D: ¢pusuka: KOHTpOIbHO-U3MEPUTENbHbBIE MaTepUaibl. — M.:
[Tpocsemenwue, 2023

YyeOHO-TpaKTHYECKHUE 3aIaHUS

Msxumes I'.E., byxosues b.b., Croukuit H.H. ®usuka. 10 xnacc. — M.:IlpocBemienue,
2021.

Msikumies I'.E., byxoBues b.b., Croukuit H.H. ®usuka. 11 knacc. — M.:IIpocBeuienue,
2021.

Owusuka. 3amaunuk. 10-11 ki.: [Tocobue ans obmeobpazoBat. Yupexaenuii / PeimkeBud
A.Il. — 7-e u3x., crepeotun. — M.: [Ipocda, 2021. — 192 c.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

Pabouast mporpamma mpeaMeTHOW JTUHUM Y4eOHMKOB Toja penakuueit Mskumes I.E.,
byxoBueB b.b., Crouxkuit H.H. cOopHuk mnporpamm s oO1ieo0pa3oBaTeabHbIX
yupexaenuit: @usuka 10-11 kin./H.H. Tynskubaena, A.D.Ilymkapes.-M.:IIpocBerienue,
2021

Msxumes I'.E., byxosues b.b., Croukuit H.H. ®u3uka. 10 xknacc. — M.:IlpocBemienue,
2021.

Msxumes I'.E., byxoBues b.b., Croukuiit H.-H. ®u3zuka. 11 knacc. — M.:IIpocsemiennue,
2021.

COopHuKkH 3a/1a4:

O®uzuka. 3agaunuk. 10-11 ki.: [Tocobue mist odbmeoOpazoBar. Yupexaenuit / PeiMkeBud
A.Il. — 7-e u3n., crepeotun. — M.: [Ipoda, 2021. — 192 c.

KonTtponbasie paboTsl o ¢usuke B 7-11 kitaccax cpemnei mkomsl: Junakruaeckuit
matepuai. [lox pex. 3.E. OBenunk, C.4. [llamama. — M.: TIpocemenue, 2021.

Mapon A.E., Mapon E.A.. ®u3uka B 10, 11 knaccax. Jlupakrunyeckue marepuansl.-M.:
Hpoda, 2021.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
No Haspanue caiita DJIEKTPOHHBIN aapec

1. | Komnekius ITOP http://school-collection.edu.ru

2. | Komnekuust «EcTecTBeHHOHAay4YHBIE SKCIIEPUMEHTHI»: pusuka | http://experiment.edu.ru —

3. | Mup pusuku: GU3HUCCKUI SKCIICPUMEHT http://demo.home.nov.ru

4. | Cepep kadenpsl oouier ¢pusuku puzdaxa MI'Y: ¢pusuueckwuii | http://genphys.phys.msu.ru
MPAKTUKYM M JIEMOHCTPAIUU

5. | Ypok#u 1o MOJIEKYISIpHOH (pusnke http://marklv.narod.ru/mkt

6. | ®u3nkKa B aHUMAIUSX. http://physics.nad.ru

7. | UaTepHeT ypoKH. http://www.interneturok.ru/dista

ncionno

8. | dusKKa B OTKPHITOM KOJIIEKE http://www.physics.ru

9. | I'azera «®usuka» M3ngarensckoro noma «IlepBoe ceHTIOPS» http://fiz.1september.ru

10| Komneknus «EcTecTBeHHO-HAYYHBIE KCIIEPUMEHTB»: Gu3uka | http://experiment.edu.ru

11| BupTyanbHbIif METOAMYECKUI KaOUHET yIuTeNs PU3UKU U http://www.gomulina.orc.ru
aCTPOHOMHHU

12| 3agaun o Hu3MKe ¢ perIeHUsIMH http://fizzzika.narod.ru

13| 3anumarenbHas pU3MKa B BOIPOCAX M OTBETaX: CAT http://elkin52.narod.ru
3acinykeHHoro yuntens PO B. Enpkuna

14| 3aounHas ¢puzuKo-TexHudeckas mkoia npu MOTHU http://www.school.mipt.ru

15| Kabuner ¢uzuku Cankr-IleTrepOyprckoii akaneMun http://www.edu.delfa.net
MOCTIMIUIOMHOTO MEJarorndeckoro 00pa3oBaHus

16| Kadenpa u naboparopust puzuku MHUOO http://fizkaf.narod.ru

17| KBaHT: Hay4HO-TIONYISIPHBINA (PU3NKO-MaTEMAaTHISCKAN http://kvant.mccme.ru
KypHaI

18| NudopmarioHHbIE TEXHOIOTHN B TIPETIOaBaHUN (PH3UKU: http://ifilip.narod.ru
cant U. . Oununnosoit

19| Knaccuas ¢wusuka: caiit yaurens usuku E. A. banauroi http://class-fizika.narod.ru

20| Kpartkuii cipaBouHHK 110 (hU3UKE http://www. Physics.vir.ru

21| Mup ¢usuku: pu3nyeckuii SIKCHEPUMEHT http://demo.home.nov.ru

22| ObpazoBatenbHblii cepBep «OnTHKa» http://optics.ifmo.ru

23| Obyyarorue TpEXypOBHEBBIE TECTHI 1O pu3uke: caiiT B. U. http://www. Physics-
Perenpmana regelman.com

24| OunnaifH-ipeoOpa3oBaTeIb eIUHUI H3MEPEHUS http://www.decoder.ru

25| PernoHa bHBIN HEHTP OTKPBITOrO u3ndeckoro oopaszosanus | http://www. Phys.spb.ru
¢uznueckoro axynprera Cnol'y

26| Cepsep kadeapsr odmel ¢puznku Guspaka MI'Y: http://genphys. Phys.msu.ru
(GU3MPAKTHKYM U IEMOHCTPAIHH

27| Teopust oTHOocuTeNnbHOCTH: HTEpHET-yueOHUK 10 pr3HKe http://www.relativity.ru

28| TepMoaMHAMUKA: 3JICKTPOHHBIH yueOHUK 1Mo usuke 1 7-ro | http:// fn.bmstu.ru/phys/bib/I-
1 8-TO KJIaCCOB NET/

29| Vpok# 110 MOJIEKYJISIPHOM (pr3HKe http://marklv.narod.ru/mkt/

30| ®u3nka B aHUMAIUIX http://physics.nad.ru

31| ®usuka B UnTepHere: sxypHan «Jlaimkect» http://fim.samara.ws

32| ®u3uka BOKpYT HAC http://physics03.narod.ru

33| dusuka mis yunresei: caiir B. H. Eropooii http://fisika.home.nov.ru



http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.interneturok.ru/distancionno
http://www.interneturok.ru/distancionno
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/
http://www.relativity.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://fim.samara.ws/
http://physics03.narod.ru/
http://fisik.home.nov.ru/

34| dusuKka.py: CalT IS YUAIMXCS U perogaBaTecii pusuku http://www.fizika.ru

35| ®usmka cTyneHTam u mKkoibHuKaMm: cadt A. H. Bapruna http://www.physica.ru

36| OU3MKOMII: B IOMOIIb HAYXHAIOIIEMY (DHU3HKY http://physicomp.lipetsk.ru
37| DnexTpoauHAMUKA: YYCHUE C YBICUCHUEM http://physics.5ballov.ru
38| DileMeHTHI: MONYJISIPHBIN CaliT 0 ()yHIaMEHTAILHOM HayKe http://www.elementy.ru

39

Opymut: ouorpaduun yI4EHBIX U U300peTaTeneit

http://erudit.nm.ru



http://www.fizika.ru/
http://www.physica.ru/
http://physicomp.lipetsk.ru/
http://physics.5ballov.ru/
http://www.elementy.ru/
http://erudit.nm.ru/
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