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INOACHUTEJIBHASA 3AIINCKA

HopMaTuBHO-NPaBoOBbIe JOKYMEHTHI, 00eCIeYHBAIOLIHE OPTaHU3AIHIO
00pa3oBaTeIbHOM JeATEJLHOCTH M0 y4eOHOMY npeaMeTry «Duukay
B 2024/2025 yueoHOM roay

Opranuzanusi  oOpa3oBaTeIbHOTO  Mpollecca W MIpernojaBaHue — ydyeOHOro
npenMmeta «Pu3uka» B 00pa3oBaTelbHBIX opraHuzamnusx Poccuiickoit denepanun B
2024/2025 y4eOHOM TOIy OCYIIECTBISCTCS HAa OCHOBE CIICAYIONIMX HOPMATHBHBIX
MIPABOBBIX aKTOB:

— @enepanpHbiii 3akoH OT 29 ¢eBpans 2012 . Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickonn ®enepannny;

— @enpepanmpHbiii 3ak0oH OT 19 deBpams 2023 1. Ne 618-®3 «O BHeceHun
u3MeHennii B @enepanbHblid 3akoH «O0 obpazoBanuu B Poccuiickoit denepannn»;

— Iloctanosnenue IIpaButensctBa Poccuiickoit ®eneparmu ot 30 anperns 2024 . No 556
«O0 yTBEPXKICHUM TEPEYHs] MEPONPUITHI IO OIEHKE KayecTBa OOpa3oBaHUS U
[IpaBui npoBeneHUsI MEPOIPUITHH 1O OIEHKE KadecTBa 00pa30BaHU»;

— @enepanbHBIi  TOCYIApCTBEHHBIA  OOpa30BaTENIbHBIA  CTAaHIAPT  CPEIHETO
ob1ero oopaszoBanus (yrB. mpukazoM MunoopHayku Poccuu ot 17 mas 2012 1. Ne 413)

(manee — ®I'OC COO);

— mnpuka3 MunnpocBemienuss Poccun or 12 asrycra 2022 1. Ne 732 «O
BHECEHUM M3MEHEHUW B (QenepanbHblii TOCYIapCTBEHHBI  00pa3oBaTeIbHBIMI
CTaHJAPT CpeaHEero oobmiero oOpa3oBaHus, YTBEPKIAEHHBIM NMpHKa3oM MUHUCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoii @eneparun ot 17 mast 2012 . No 413y,

— @enepanbHas 00pa3oBaTebHAs MPOrpaMma CPEIHETro OO0IIero oOpa3zoBaHUS
(yrB. mpukazom Munnpocsemenuss Poccun or 18 mas 2023 . Ne 371) (manee —
®OIT COO);

— mpuka3 Munnpocsemenust Poccum or 02 aBrycra 2022 1. No 653
«O0 yrBepxkAeHUN (enepaIbHOTO MEPEUYHsST IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB,
JIOTTYIIIEHHBIX K HCITOJIb30BaHUIO npu peanuzaiuu UMEIOIINX
rOCYIapCTBEHHYIOAKKPEIUTAIIMIO  00pa30BaTeNIbHBIX TPOTpaMM  HadaJlbHOTO  0OIIIEeToO,
OCHOBHOT'0 OOIIETr0, CPEAHETO OOIIET0 00Pa30BaAHUSY,

— mpuka3 Munnpocsemienus: Poccun or 19 mapra 2024 1. Ne 171 «O BHeceHnuu
W3MEHEHU B HEKOTOpbIE IIpUKa3bl MuHHCTEpCTBA TIpocBelIeHus Poccuiickoi
denepanuu, kacarommecs (eaepatbHBIX 00pa30BaTeNbHBIX TMPOrpaMM  HAYaIbHOTO
obmiero 00pa3oBaHMs, OCHOBHOTrO o0OIEero o0pa3oBaHUs M CPEIHETO0  OOIIETro
00pazoBaHUs;

—  mpuka3 Munnpocsemenus Poccun ot 21 mas 2024 . Ne 347 «O BHeceHuHU
M3MEHEHUM B Mpuka3 MwuHHUCTepcTBa TMpocBeuleHus Poccuiickon @enepamnuu OT
21 centsa6ps 2022 1. Ne 858 «OO0 yrBepxkieHHM ¢eaepaibHOro MepeuHsi yueOHHUKOB,
JOMYIIEHHBIX K HWCIONB30BAHUIO TIPU pPEATU3aAlUH HMEIOIINX TOCYIapCTBEHHYIO
aKKpeIuTaIMi0 00pa30BaTeIbHBIX MTPOTPAMM HA4aIbHOTO OOIIEro, OCHOBHOTO OOIIIETro,
cpeanero  oOmiero oOpa3oBaHUS OpTraHU3aIsIMHU, OCYIIECTBISIOMMHA
00pa3oBaTeNbHYI0  ACSTENbHOCTD, u YCTAHOBJIIEHUSI ~ TPEACNBbHOTO  CpoOKa
WCITOJTb30BAHUSI HCKITIOUEHHBIX YICOHUKOBY.

[Iporpamma mo ¢@u3uke 0a30BOro ypoOBHSI Ha YPOBHE CpPEIHEro OOIIero



oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPEOOBAHUM K pe3ysibTaram
OCBOGHHUSI OCHOBHOW 00pa3oBaTelbHOM MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHTAHUS U
KOHIIETIIIMK TpernojaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yrommx OCHOBHEIE
oOpazoBareNbHbIE MPOTPAMMBI.

Copmepxanne mporpaMmbl MO (U3MKE HAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmxca 10-11 ximaccoB mpu
oOydeHun ux ¢usnke Ha 0a30BOM YpOBHE HAa OCHOBE CUCTEMHO-JEATEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorBercTByeT Tpeboanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METANPEIMETHBIM pe3yJbTaTaM
oOy4eHMs, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTb PEANM3aALUU MEXIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMH YYE€OHBIMU TNpeaMeramu. B Hel
OIIPE/IEIISAIOTCA OCHOBHBIE LIEJU M3ydeHUs (U3UKU HA YPOBHE CPEJHEro OOIIEro
oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTarpeAMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e [IJJAHUPYEMBIE PE3yJbTaThl OCBOCHUsS Kypca (U3MKH Ha 0a30BOM ypPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTAThI IO r0JIaM 00yUYEHUS;

e coziepkaHue yuyeOHoro npenmMera «Puzrka» mo rogaM o0ydeHHsl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAax MPUPOIBI, BBICTyHas B
KayecTBe Y4eOHOIro ImpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBII BKJIaJ B CUCTEMY
3HaHui 00 okpyxatomieM mupe. [lIkonpHbIN Kype Pu3ukn — cucTeMooOpa3yromnui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir W acrpoHomued. Vcmonp3oBaHME W aKTHBHOE
OpUMeHeHHue (U3MYECKUX 3HAaHUW  ONpenAessieT XapakTep U Pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJY4YEHUsI HOBBIX MAaTepUajoB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yuyenne ¢Gu3MKM BHOCUT OCHOBHOM BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAyYHOM KapTUHBI MHpa O0ydYarommuxcs, B (OPMUPOBAHHWE YMEHUN MNPUMEHSTH
HAyYHBI METOJ1 MO3HAHUS MPHU BBIMOJIHEHUN UMH Y4€OHBIX UCCIICOBAHUM.

B ocHOBy kypca (usuku 1j1s ypoOBHS CpeAHEro ooO1iero oOpa3oBaHUS
NOJIOKEH psAl HWACH, KOTOpble MOXHO paccMaTpuBaTh KaK MPUHLIMIBI €ro
OCTPOECHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3esioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBETCTBUM C HEHl MaTepuan Kypca (U3HKU
o0beMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymmum B Kypce sBiseTcs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEANoSiaraéT HCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MYECKON HayKd, OCMBICIICHHE CBS3M Pa3BUTHUSA
¢u3uku ¢ pa3BuTMEM OOIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU TIPOOIeMaMHu.

Hoes  npuxnaownoti  nanpasnennocmu. Kypc ¢Gu3ukd — mpeamnonaraer
3HaKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUHN
M3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEIACTBOM BBEJCHUS JJIEMEHTOB
COJIEp)KaHUs, MOCBSIIEHHBIX 53KOJOTMYECKMM Mpo0JieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUM M TEXHOJIOTUH, a TaKKe OOCYKICHHS
po0JIeM PALIMOHATIBHOTO PUPOIOIIOIB30BAHUS U HKOJIOTUYECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHMsl SBISIOTCA (Pu3mueckue TeopuH ((popMUPOBaHUE MPEACTABICHUN O
CTPYKType MOCTpOoeHusi (pU3NUECKOil Teopuu, poiu (pyHAAMEHTaJIbHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TNPEJACTAaBICHHUSIX O MPHUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TEOpWi, JJid OMNHCAHHUA €CTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIICCCOB).

CucTeMHO-esTeIbHOCTHBIN MOJAX0/A B Kypce (PU3MKHU peau3yeTcsl Mpexie
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAIbHON AESITeNbHOCTH O0YyYaroUIXCs.
Jlns  Ga3oBOro ypoBHS Kypca (U3MKA — 3TO UCIOJB30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpBIC B IIporpaMMe 1o (pu3MKe OO0OBEAWHEHBI B OOIIUN CIIMCOK YUCHUYSCKHUX
MpaKTUYECKUX padoT. BrimeneHne B ykazaHHOM TiepedHe JTabOpaTOPHBIX padoT,
NPOBOJAMMBIX NI KOHTPOJS W  OICHKH, OCYIIECTBISIETCS YYaCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca MCXOMsl U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuHera ¢usuku. Ilpu >TOM obOecnieunBaeTcsi  OBJAJICHUE
0oOy4aroIMMHUCS YMEHUSMU MNPOBOAMTH KOCBEHHBIE H3MEpPEHUs, HCCIEIOBAHUS
3aBUCHUMOCTEHl (U3NYECKUX BEJIMYUH UM TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
NPEIOKEHHBIX THUIIOTES.

bonbimioe BHUMaHWE YIENSETCS PEIICHUIO PACUYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu sToM i pacu€THBIX 3a/ad MPUOPUTETOM SIBISIFOTCS 3a/1a4Ml C SIBHO
3alaHHOM (PU3UYECKON MOJIEIbIO, TO3BOJISIIOIIUE TPUMEHSITh U3YYEHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nenoB. /[ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBJISIOTCS 3a/IaHMs HA
00OBsACHEHHE TMpOTEeKaHUsl (U3MUECKUX SBJICHUM K TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyroume BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallMd TMPaAKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO k MarepuaibHO-
TEXHHUYECKOMY O0OecleueHno y4eOHOro rmpolecca O0a30BbI YpOBEHb Kypca
(¢u3MKN Ha YpOBHE CPEAHETo O0IIero oOpa3oBaHus JOKEH U3YdYaThCsl B YCIOBHUIX
IpeIMETHOr0 KaOuHeTa (U3HKK WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOWHETa
PEIMETOB €CTECTBEHHO-HAYyYHOro Iukia. B kaOuHere (QU3MKU HOJKHO OBITH
HeoOXoIuMoe JlabopaTopHOe OO0OpYyIOBaHME /I BBIMOJHEHUS YKa3aHHBIX B
mporpamMme 1o (U3uKe YICHUICCKUX MPAKTHICCKUX PabOT M JTEMOHCTPAIMOHHOE
000opynoBaHueE.

JleMmoHCTpanioHHoe o0OopyaoBanue (GopMupyercs B COOTBETCTBUU C
MPUHITUIIOM MWHUMAJIBHONH JOCTaTOYHOCTH ¥ 00€CIeunBacT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TIporpaMMme 10 (HU3WKEe KIIOUYEBBIX JIEMOHCTPAIMA IS
WCCICOBAHMS  M3yYaeMbIX SBJICHHMA W  TIPOIECCOB, OMIHMPUYECKAX M
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 000pyIOBaHHE I YYEHUYECKUX TMPAKTHUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00€CIEUMBAETCS B pacyeTe
OTHOTO KOMILJIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOCHBI HAa KOMILJICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITM(POBBIX JTabOpaToOpuii.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e popMupoBaHHE WHTEpPECa M CTPEMJICHHS OOYydYalIMUXCSd K HAyIHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e PA3BUTHE TIPEJCTABICHUH O HAYYHOM METOJE IMO3HAaHWS U (HOPMHUPOBAHHE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

 popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHHE yMEHUH OOBICHATH SIBJICHUS C  HWCIOJIB30BAaHUEM
bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTEIbCTB;

e popMHpOBaHUE TIPEACTABICHUA O PONHM (U3WKK IS PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne STUX Ienei obecrednBacTCs PEIICHHEM CIEAYIOINUX 3a7ad B

npoiiecce u3ydeHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsIX, BKJIIOYAas MEXaHUKY, MOJEKYISIPHYI0 (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JIEMEHTHI aCTPO(DU3HKHY;

e popMupoBaHME YMEHHI MPUMEHSITh TEOPETUUYECKUE 3HAHHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHMA B TPUPOJAE U I MPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

¢ OCBOCHHE CIIOCOOOB pEIICHHUS PA3IMYHBIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue (GU3NYECKON MOEINH, aIeKBaTHON YCIOBUSM 3a/1auH;

e MIOHUMaHHE (PU3UYECKHMX OCHOB W NPUHLMUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPY>KAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMH CaMOCTOSITEIHHOTO IJIAHUPOBAHUS W MPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJM3a M MHTEPIpEeTalud HUHPOpMau,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PEe3yJIbTaTa;

e CO3JJaHNE YCIIOBUN MJI1 Pa3BUTUS yYMEHUH NPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CpPEIHEro OOLIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 4acoB (2 yaca B HEJIENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraempiii B mporpamMme 10 (U3MKE TMepeyeHb J1abopaToOpHBIX U
MPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAHHBIM, YUWTENh JEaeT BBIOOP
MPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WHIUBUIYAJIbHBIX
0COOEHHOCTEH 00yUarOIMUXCH.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o mpuponae. HaydHele MeTOABI IO3HAHUS OKPYKAKOLIETO
mupa. Ponp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
DKCIEpUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
duzuveckue 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBHUS.

Ponp u Mecto ¢u3uku B (OPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHbI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBsle U 1UGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema otcuéra. Tpaekropusi.

[lepemenienne, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHHUE MaTepUaJbHOM TOYKH, UX MPOEKIMU HA OCH CHUCTEMBbI KOOPAHUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBWXKeHue. | 'paduku
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHHS, NyTH U IEpEeMEIICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmKeHHWE. [[BUKEHHME  MATEpUAIIBHOW  TOYKH IO
OKPYHOCTH C IIOCTOSIHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHENHAA
ckopocTs. [lepron u yactora obparieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckue yCTpPOMCTBA U MPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JBH)KEHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogens cucteMbl 0TCUETA, MILTIOCTPAIUS KHUHEMAaTUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeobpazoBanue NBMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIIeHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccenmenoBanre COOTHOIIEHUST MEXAY MYTSAMH, IPOUACHHBIMU TEJIOM 34
NOCJIENOBATENbHBIE PABHBIE IPOMEXYTKM BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHOocuTensHOCTH  ['ammnes.  IlepBeiii  3akoH  HproToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uinuu cuwi. Bropoit 3akoH HeroToHa
IUI MaTepUaJbHON TOUKU. Tpernit 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cumiia Tspkectd. IlepBag kocMuueckas
CKOpOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, CkoybxeHusi, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHHS U cujia TpeHus nmokos. KoagduuueHt tpeHus.
Cuita cOpOTUBIIEHUS IPH IBUKEHUY TEJIA B KUJIKOCTH WIIA Ta3e.

[ToctynarensHoe 1 BpaliaTeabHOE ABMKEHNE aOCOIIOTHO TBEPIOTO TENa.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcmoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHHME: IOIUIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEPIUH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUU.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUsI TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonvl

N3ydenue aBmxeHust Opycka 1o HaKJIOHHON IIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnenoBanne yclnoBHM pPaBHOBECHS TBEPAOTO Tela, HUMEIOIIET0 OCh
BpALlCHHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

Nmiynbc MaTepuagbHOM TOUKH (Tea), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cUIbl U1 U3MEHEHUE HUMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepualbHOW TOUYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU IHEPTUHU.

[TorennuanbHas SHEPrusl. ITorennmanbHas SHEprus YIIPYTo
nedbopMupoBaHHON — mpyxkuHbl. [loTeHimanbHass dSHepruss Teida  BOJIM3M
OBEPXHOCTH 3EMIIH.

[loTeHnumanbHple U HEMOTEHIMANbHbIE  Cuibl.  CBs3b  pabOTHI
HETIOTCHIMAIBHBIX CUJI C M3MEHEHHUEM MEXAaHWYECKOM JHEPTMU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCcTpOMCTBA U NPAKTUYECKOE INPUMEHEHHUE: BOAOMET, KOIED,
IIPY>KUHHBIN [IUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBs3H padOTHI CUIIBI C ©3BMEHEHHEM MEXaHUYECKOW SHEPrun
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep IBWKCHUS U
B3aMMOJICVCTBUS YaCTHI[ BemiecTBa. MoJenn CTPOSHHUs Ta30B, >XUIKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [locTtosinHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJSPHO-
KMHETUYECKOM TEOpUHM HACATBHOTO raza. AOCOJIOTHAs TeMIieparypa Kak Mepa
CpeAHEN KHWHETHUYECKOM HSHEPrUM TEIUIOBOTO ABWKEHMs dactul raza. [llkama
temneparyp KenbBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akon JlanbToHa. M30mponecchl B UEaIbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduyeckoe MPEACTaBICHHE H30MPOIIECCOB: HM30TEpMa, H30X0Pa,
n3o0apa.

TexHuyecknue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BeUIecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCAMHEHUH.

OnbiThl 10 U] HY3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Mogens, WILTIOCTpUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH COCya.

OnbITel, WUIIOCTPUPYIOIIUE YPAaBHEHHUE COCTOSIHHUS MACAIBHOTO rasa,
M30MPOIIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

OmnpeneneHue Macchbl BO3AyXa B KJIaCCHOM KOMHATE Ha OCHOBE U3MEPECHUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

HccnenoBanrie 3aBUCUMOCTH MEXKTy TTapaMeTpaMy COCTOSTHUSI pa3peskKeHHOTO
rasa.

Tema 2. OcHoevl mepmoouHaMuKu

TepmoanHaMuueckas cucremMa. BHyTpeHHss SJHEPTHs TEPMOINHAMUYECKON
CUCTEMBI U cIoco0bI €€ n3meHeHus. KonmuuectBo temnotsl U pabora. BHyTpenHss
SHEpPrusi  OJHOATOMHOTO  HWJeallbHOro  rasa.  Buasl  Temuonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUyeHHE. Y eabHas TeIJI0OEMKOCTh BEIECTRA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[lonarue 006 amgumabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJAMHAMUKH.
[IpumeHeHue TepBOro 3akOHA TEPMOJIMHAMHUKM K u3ompoleccaMm. ['padudeckas
WHTEepHIpeTanus padoThl Tasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOJIE.

TennoBbie MalIMHbL. [IpUHLMIIBI TEMCTBUS TEIUIOBBIX MAIIIWH.
[IpeoOpazoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT monae3Horo
nevictBusi TersioBod MamuHbl. [lukn KapHo u ero kospduumeHT mosie3Horo
JEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE NPUMEHEHHE: JBUTATENh
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OYTBUIKM TOJ JIEWCTBHEM CKaTOro BO3[yXa, HarpeBaHue s¢dupa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOAEMOHCTPAIINS ).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OnelT 1Mo aauabaTHOMY paCUIMPEHHIO BO3ayXa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u KoHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTENIbHAS BJIAXHOCTh BO3Ayxa. HachlllleHHbIA map. YaelbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpucraiuibl. CoBpeMmeHHblE Marepuanbl. [lnaBieHune u
KpUCTaJUIU3alud. Y ieJibHas TerioTa miasneHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OaiaHca.

TexHuyeckrue yCTpPOMCTBAa M MPAKTUYECKOEC MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX apOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlECTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuui sxcnepumenm, nabopamopusie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Ted. ODJEKTpUYecKUil 3apsan. JBa BHIa SIEKTPUYECKUX
3apsiioB. [IpOBOJMHMKHK, DUANEKTPUKU M TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
Onextpuyeckoe nose. Hanpsok€HHOCTH 3iekTpudeckoro noiis. [TpuHoun



CYHEPHO3ULNN AIEKTPUYECKUX Tosen. JIMHMM HanpsKEHHOCTU SJIEKTPUYECKOIO
HOJISL.

PaGora cun  amektpocratmdeckoro  monis.  [lotenmman.  PasHocTh
noTeHUUaNoB. [IpOBOOHUMKM UM AUANEKTPUKU B DBJIEKTPOCTATHUYECKOM  IIOJIE.
Jlusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. D1eKTPOEMKOCTh MIIOCKOIO KOHIEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: HIIEKTPOCKOIL,
AIIEKTPOMETpP, dJCKTPOCTaTHUECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpuOOpoB,
KOHJIEHCATOp, KONIMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumMopeiicTBuE HAAIEKTPU30BAHHBIX TEII.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT  IUIOLIAIU
IUTACTHH, PACCTOSIHUA MEXAY HUMHU U JUAIEKTPUYECKON IPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJOBUS CYIIECTBOBAHMS JJIEKTPHUYECKOTO TOKA.
Hctounuku Toka. Cuia Toka. [IocTOsITHHBIN TOK.

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora osmekrpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOBUKYILAsl CUJIA U BHYTPEHHEE COMPOTHUBIIEHUE UCTOYHUKA TOKA.
3axon Oma 15 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3aMbIKaHUeE.

OJIEKTpOHHAas  NPOBOAMMOCTb  TBEPIABIX  METAUIOB.  3aBHCHUMOCTH
CONPOTHUBJIEHUSI METAJIOB OT TeEMITEpaTypbl. CBEPXIIPOBOIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHUKMY. CobOcTBeHHass U IIPUMECHAsi  MPOBOJUMOCTb
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONeKTpuyecKnuidi TOK B  pacTBOpax H  paciulaBaX  3JIEKTPOJIMUTOB.
DNEeKTPOIIUTHYECKAS TUCCOMALUS. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITEbHBIA M HECAMOCTOSATENbHbBIN
pa3psan. Monuus. [Lnazma.

TexHUYecKue yCTpPOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: aMIEepMETp,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKa, JIJIEKTPOHATPEBAaTENbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHrie CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBICHUS UIMHAPUIECKUX TPOBOJHUKOB OT JIJIUHBI,
IJIOIIAIU TIOTIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe w3MepeHue dIeKTpOoABWKyHIed cuibl. KopoTkoe 3aMbIKaHHe
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COIPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoii paspsaa ¥ NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

M3Mmepenne 3JIEKTPOABMKYIIEH CHIIbI UCTOYHHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€ C KypcaMHM MaTEMaTUKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHCTEMbl YypaBHEHUHM, JHMHEWHas QYyHKIMS,
napabona, runepbosia, uxX rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (QYHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B KMBOU mpupoje, Auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASL Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJMTUYECKAS TUCCOLMALMS,
rajibBaHHKA.

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

Texnonoeus: npeoOpa3oBaHHUE JBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIUIIHUKW, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET U JIpyrue), ABUTATellb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAasl 3alluTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IIPUHTED, AJIEKTPOHArPEBATEIIbHbBIC npuodopkI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[loctostHHBIE ~ MarHUTHl.  B3aMMOAEHCTBUE  IOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM uWHAyKUuu. [IpuHOun cyneprosuuuu
MarHUTHBIX MoJied. JInHMM MarHuTHOM MHAYKUMHU. KapThHa JTMHUNA MarHUTHOMN
WHAYKIHAH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA € TOKOM. KapThHa JHMHUHA WHIYKIAA
MAarHUTHOTO TOJSl JIJIMHHOTO MPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOlyJib U HarpaBlieHUE. J[BUKEHUE 3apSIKEHHON YaCTHUIBI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jlopera.

SBneHue 3NEKTPOMArHUTHOW MHAYKIMU. [loTOK BEKkTOpa MarHUTHOU
WHAYKUAW. OJIEKTPOABMXKYILAS CHJIA WHIYKIUH. 3aKOH 3JICKTPOMArHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekrpuyeckoe Imoje. IDIEKTPOABMXKYIIAs CHIa WHAYKIAW B
MPOBOJHUKE, IBUKYIIIEMCS TTOCTYNATEILHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHUJIa
CaMOMHIYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHndeckrue yCTPOMCTBA M IPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHBIE
MAarHUThl, AJIEKTPOMArHUTHI, SJICKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTAPHBIX
YaCTHL, UHIYKI[MOHHAS T1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3aumopelicTBrUe IBYX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTb JIEKTPOABUKYIIECH CUIIbI UHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarduTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yyeHne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0aHUA

KonebGarenbHas  cucrema. CBoOOIHBIE  MEXaHHWYECKHE  KojeOaHUS.
I"apmonnueckue konedanus. [lepuon, vacrora, amrumntryaa u ¢asza KojieOaHUU.
[IpyXuHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. YPAaBHEHHE T'apMOHUYECKHUX
kosnebanuii. [IpeBparieHue sHeprun Npy rapMOHUYECKUX KOJIECOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UICAJIbHOM KOJeOaTelbHOM KOHTYpe. AHAJOIHs MEXKIYy MEXaHUYECKUMHU MU
AIIEKTPOMArHUTHeIMU KosieOanusimu. @Dopmyrna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUM B UJI€aTbHOM KOJIE0ATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaronux KosieOaHUsX. BoIHYKIEHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeiHyX1€HHbIE 3JIEKTPOMArHUTHbBIE KOJICOaHMUSL.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIPsKCHUS.

Tpancpopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUIECKON
DHEPruM. DKOJIOTUYECKUE PUCKU NPU NMPOU3BOJCTBE 3JIEKTposHepruu. KympTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCEIHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHHE: DJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JTUHUU BJIEKTPOIEepeaay.

Jlemoncmpayuu
HccnenoBanne mapamMeTpoB KoOJeOATENbHONW CHUCTEMBbI (MIPY>KUHHBIA WM

MaTeMaTUYECKUI MaSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHc mpu MOCIIETOBAaTEIbHOM COEOUHEHUU PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Monens TMHUY 3JIEKTPONEpEIayn.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl Ipy3a.

HccnenoBanre MEpEMEHHOTO TOKa B LENH U3 NOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexanudeckue BOJIHBI, yCloBHMs pacnpoctpaHenus. llepuon. Ckopocth
pacupocTpaHeHuss W JUIMHA BOJHBL [lomepedHble W MPOJOJIBHBIE BOJIHBI.
WNuTtepdepenuus u uppakuus MEXaHUUECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoit BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeOMIICHUE, Moyspu3anus, Tudpakuus,
uHTepdepeHuus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAtoUIEH Cpebl.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3BYKOBas IWAarHOCTHKAa B TEXHUKE W MEAUIMHE, pajap,
paguonpuEéMHUK, TEIEBU30p, aHTeHHa, Teedon, CBY-neusb.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHNE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone0Gmroieecs Te10 Kak UCTOYHUK 3BYKa.

Habmoienue oTpaskeHus U NpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C aMILTUTYI0M U
4acTOTOM KOJeOaHU.



HccnenoBanrie  CBOMCTB  BJEKTPOMArHUTHBIX ~ BOJH:  OTPa)KEHHE,
npesioMJIeHUE, Mojspu3anus, udpakuus, UHTepdepeHIus.

Tema 3. Onmuka

['eomerpuyeckas ontuka. [IpsMonuHeilHOe pacmpocTpaHEHHE CBeTa B
omHOpOoaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxeHusi ceeta. llocTtpoeHue n3oOpaxxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yroyl ITOJHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus cBeta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

CoOuparonie ¥ pacceuBaroniyue JUH3bL. ToHKas JsmH3a. DoKycHOe
pacCTOsITHUE W ONTHYECKas cujia TOHKOM JuH3bI. [locTpoeHue m3o0pakeHuil B
coOMparolMX U paccerBaroluX JuH3ax. Dopmysa TOHKOW JIMH3bI. YBEIUYECHUE,
JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTHUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBusi HaOMOIEHWS MaKCUMyMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pem€rka. YCIOBHE HaOII0ICHUS
[JIABHBIX ~MAaKCUMyMOB TIpU NAJE€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapuszanus ceera.

TexHuyeckre yCTpPOMCTBA U MPAKTUUECKOE MPUMEHEHHE: OYKH, JIyIna,
doToarnmapaTr, MNPOEKIIMOHHBINA amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEHIETKA, TTOJIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpOcCKoIa, TeJIeCKona.

HaGmronenue natepdepeHinm crera.

HaOmronenue nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzaluu CBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNUAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHuipl  OPUMEHMMOCTH  KJIAaCCHYECKOW  MexaHuku.  [locTynarsl
CIIEHIHAIBHOM TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOIYJISl CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHLHOCTH DUHINITEIHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIIATUBUCTCKON YaCTULIBI.

CBs3b MacChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTULBI. DHEPTUs
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dDnemenmot K6AHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITyJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Goroaddexra. Onwitel A. I'. CToseroBa. 3aK0oHbBI
dotorddexra. YpaBuenue DuHmTeiiHa aia dortodrddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue ceta. OnwiThl 11. H. JIeOeaena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHEHHue: (OTODIEMEHT,
¢dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3ddeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelTHET0 GpoTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
Ilmanerapnas mognens aroma. Ilocrynmatel bopa. M3nydyeHue w morsonieHue
(GOTOHOB mpu Tepexo/e aToMa C OJHOTO YPOBHS DHEPrHMU Ha Jpyroil. Buwi
criekTpoB. CIIEKTp ypOBHEW SHEPTUU aTOMA BOAOPO/IA.

BousiHOoBBIE cBOViCcTBA yacTull. Bosnsl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
TyaJIN3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomsi

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHUS sAapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paauoakTUBHOrO wu3nmydeHus. CBoiicTBa anb(da-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHME pagMoOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa I'eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncno sapa. M30tormsl.

Anbda-pacnaa. OJEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. [amma-
U3ITy4EHHE. 3aKOH paJl0aKTUBHOIO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SAnepHbie cuiibl. JledekT maccol sapa.

SAnepHble peakuuu. JleneHue u CUHTE3 saep.

SAnepusiii peaktop. Tepmosinepubpiii cuuTe3. I[IpoOiieMbl UM MEPCHIECKTUBBI
AIEPHON SHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI AEPHON SJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKoi KapTUHBI MUPA.

TexHr4ecKue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TIO3UMETP, KaMepa
BuiibcoHa, siaepHbIil peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanne TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKiaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bépanoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBMDKCHHE.

ComnHeunas cucTema.

Connne. ConHewyHass akTUBHOCTh. Mctounuk sHeprum CoJsiHIIA W 3BE3.
3BE3/71bI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHeKTpadbHBIA Kjacc —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCJIEHOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIsI 3BE3]1 IJIABHOM MOCIIEI0BATEILHOCTH. BHYTpeHHEE cTpoeHne



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE37. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenue u nBwxkenue CornHia B
lamaktrke. Tunsl ramakTuk. PagroranakTuky U kBasapbl. YEpHBIE IBIPHI B siApax
rajgakTHK.

Bcenennas. Pacmnpenne Beenennoii. 3akon Xa006sa. Paz0oeranue raiakTuk.
Teopus bonpmoro B3psiBa. PenmkToBoe n3nyyeHue.

MacirabHas ctpykTypa Beenennoii. MeTarainakTuka.

Hepeménnble mpo0ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be3aus1 CEBEPHOrO MOJIYIIAPHS U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

O6o01maromee NOBTOPeHUE

Ponr ¢usuku W acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COIIMAJIBHON M 3TUYECKOM cepax NeaTeTbHOCTH YeI0BEKa, POJib U MECTO (PUBUKHU
U aCTPOHOMHUHU B COBPEMEHHOM HAyYHOU KapTHHE MHUpPA, POJIb PU3UYECKON TEOPHUH
B (opMHpoBaHMU TpPEACTaBICHUA O (PUIUUYECKOM KapTUHE MHpaA, MECTO
bu3uYeCKOl KapTUHBI MUpa B OOILEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBS3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M € KypcamMu MaTEMAaTHKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJIOB HAy4YHOTO
MO3HAHUSA: SBJICHUE, HAay4dHbIH (akT, rumores3a, (u3MUecKkas BEIWYWHA, 3aKOH,
TeopHsl, HaOMIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U HMX IMPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, MPU3HAKK MOJ00MUS TPEYroJbHUKOB,
ompeIeNICHHE TUIOMIAIU TIIOCKUX (Uryp u o0bEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTelbHbIE
JIBUXEHHUS B )KUBOW MPUPOJIEC, ONTUYECKHUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€1, MEXaHU3Mbl OOpa30BAHMS KPUCTAUIMYECKOW PpEHIETKU, CIEKTPATbHbBIN
aHaus.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX DY,
(doTocréMKa 3eMHOI TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSCECHHIA.

Texnonoeus: JTWMHUM DJEKTpoONepenad, TEHEpaTop IEePEeMEHHOro TOKa,
AIIEKTPOABHUraTeNlb, MHIYKIMOHHAS TIeYb, pajap, pPaguonpUEMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, NpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «Du3uka» Ha YpOBHE CpEIHEro oOIIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOHKHO OOECIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJICHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHUE KU3ZHEHHOTO
OTBITA U OMbBITA ACATEILHOCTA B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBIICHUM
BOCIIUTATEIBHOU IESITEIBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpaskaIaHCKOr0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUU O0YYAIOIIETrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUIICKOTO OOIIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX TPAKIAHCKOTO
00111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHONW OpPTaHU3aIINHY;

YMEHHE B3aMOJICMCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUHU C
uX (QYHKIUSIMHU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPakIaHCKOH HUJICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSCH Ha MOPAITHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOIO;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyIiero pu3n4eckon HaykKe;



5) Tpya0BOr0 BOCIUTAHMS

UHTEpEC K pa3nuyHbIM cdepaMm MpodeccroHaNbHON NeATENbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmytiel mpo¢eCCuu 1 peaTn30BhIBATh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKKM Ha TPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrHYeCKOro BOCTIUTAHUS

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa 3KOJOTHYECKHUX MpodIIeMm;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCICTBUI B OKPYKAIOIIEH Cpeie HA OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OIbITa JEATEIbHOCTH HKOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 10 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAaHHUE IEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIpoOLEcCe
U3ydyeHUus (QU3MKU  OCYIIECTBIATh  MPOEKTHYIO U HCCIEI0BATENbCKYIO
NEeATENbHOCTh HHINBHUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:
CaMOCTOSITeNIbHO  (hOpMYJNHMpPOBaTh W aKTyaIM3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATH LENU AEATEIIbHOCTH, 3a0aBaTh MAPAMETPBI U KPUTEPUU UX
JTOCTHKECHUS,
BBISIBJISATH  3aKOHOMEPHOCTM M INPOTUBOPEYUS B  PacCMaTpUBaEMbIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThIBaTh IJIaH PEIICHUSI MPOOJIEMBI C YIETOM aHAIM3a UMEIOIITIXCSI
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBHI B JIESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJITATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPAUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBUSX  PEaTBHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eUCTBUA:
BJIAJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUYEBBIMU MTOHITUAMU U METOIAMU
duznyecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY ITOMCKY
METOJIOB pelieHus 3ajayd (U3HUECKOT0 COJEp)KaHMs, MPUMEHEHHUIO Pa3INYHbIX
METOJI0B MTO3HAHUS,

BIAJCTh BHUJIAMH JEATEILHOCTH II0 TIOJYYEHHUIO HOBOTO 3HAHUA, €ro
UHTEPIpETallii, MpPeoOpa3oBaHUI0 M TPUMEHEHUIO B paA3JIMYHBIX Y4YEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3/IaHUH YICOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TIPUIMHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI [UJIS JIOKa3aTesIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBAaTh TIOJyUYEHHbIE B XOJ€ pEUIEeHUs 3aJaud  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MECHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHbIE 3aJaud B 0Opa30BaTEIbHOU
TESATETBHOCTH, B TOM YHCIIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPHUOOPETEHHBIH OIIBIT;

YMETh TEPEHOCUTh 3HAHUA 1O (U3WKEe B MPAKTHYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJICTh HABBIKAMHU TOJy4YeHHs] MHPOpMaUu (PU3UIECKOTO COJCPIKAHUS W3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh IOWCK, aHAJIM3,
CUCTEMATH3AIMI0 U HMHTEPIpEeTalio WHGOPMAIIUU Pa3TUYHBIX BHAOB U (opm
MIPEICTABIICHHS;

OIICHMBATh JOCTOBEPHOCTHh HH(POPMAIIHH;

UCITOJIB30BaTh  CPEACTBA  WH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUN B PEIICHWU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
371a9 ¢ COOJIOJICHHEM TpeOOBaHUU SPrOHOMHMKH, TEXHHUKH OC30IIaCHOCTH,
TUTHCHBI, pPECypcocOepeXeHUs, TPaBOBBIX H JTHYECKHMX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThI (PU3MUECKOTO COJEpKAaHUS B Pa3IWYHBIX (opmaTax ¢
y4€TOM Ha3zHaueHUs: HHPOPMAIMK U 1IETIEBON ayAUTOPUH, BEIOUPAst ONTUMATHHYIO
dbopMy TIpecTaBICHUS U BU3yaJIU3aIiu.

KoMMyHUKAaTHBHBIC YHHMBEPCAJIbHBIE Y4eOHbIE JeHCTBUSA:
OCYUIECTBJISTh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEATEIBHOCTH;



pacrmo3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CUTyallMd M CMSr4arth
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTWUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMAaTh U HCIIOJIB30BaTh IIPEUMYINECTBA KOMAaHIHON W WHIWBUIyaJIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JCUCTBUNA C Yy4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XA0T0 YjeHa KOJJICKTHBA;

IPUHUMATh [EJIM COBMECTHOM  JCATENBHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh JACUCTBUSA IO €€ JIOCTUIKEHHUIO: COCTaBIATh IUIAaH JACHCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh PE3YJbTAaThl
COBMECTHOU padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KaKIOTO Y4YaCTHHKA KOMaHAbI B
oOLIMii pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHWBATh HAEU C IMO3UIMM HOBU3HBI,
OPUTMHAIIBHOCTH, MIPAKTUYECKON 3HAYUMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKE€HUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHUBEpCAJIbHbIC YUeOHbIE NelHCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAaYECTBEHHBIX
3aj1a4, MJIaH BBINOJHEHUS MPAKTUYECKON paboThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JienaTh OCO3HaHHbBIN BbIOOp, apryMEHTHUPOBATH €r0, OpaTh Ha ceOs
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSIBICHUIO 3PYIMLIMA B 00JacTU
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATEIbHOM  peduieKCMM Kak  OCO3HaHUA
COBEPIIAEMbIX JIEUCTBHUM M MBICIUTENIBHBIX IPOLECCOB, HMX PE3YJIbTATOB U
OCHOBaHHII;



WCITOJIB30BATh IPUEMBI pedICKCHUHU JTs OLIEHKH CUTYaIllH, BHIOOpA BEPHOTO
PEIICHMUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATDH PEIICHHS 110 UX
CHUKCHHUIO;

IMPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3C¢ pPEe3yJIbTaTOB
NEATECIIbHOCTH,

MPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IMPUHUMATh MOTHBBI W apryMEHThl JPYTUX TPH aHajJu3e pe3yJbTaToB
NEATCIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporiecce qOCTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS TPOTPAMMBbI
no ¢u3MKe ISl ypOBHA cpeaHero oOmiero oOpa3oBaHUS Yy OOyYarolIuxcs
COBEPIIICHCTBYETCS AMOITUOHAJIbHBIN HUHTEJUICKT, IpeAoJIararoImit
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHAIBLHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBaHUsI, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIOCOOHOCTh aJalTUPOBATHCI K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHKEHUIO IETH U
yCHexy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh MCXOJS M3 CBOUX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €ro IPH OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHUIO M COTICPE)KUBAHHMIO;

COIMAJTBHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, MPOSBIIATHL HHTEPEC U pa3peniaTb KOH(PIMKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMECHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KAapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUYECKOMN AEITEIbHOCTHU JIFOJIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (PU3NUYECKUX MOJIEIICH:
MaTepuaibHas TOYKa, MHEePIMaIbHas CHCTeMa OTCU€Ta, aOCOMIOTHO TBEPOE TEIO,
UJICAJIBHBIN I'a3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCUYHBIN
ANEKTPUYUECKUH 3apsij] MpU PEIICHUH PU3NYECKUX 3a]1ay;



pacmo3HaBaTh (pU3NUECKHUE SIBJICHUS (IIPOLIECCHI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JJIEKTPOJAVMHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE MPSAMOJIMHEUHOE
JBWKEHUE, CBOOOJHOE TMaJIeHWe Tell, JBWKEHHUE IO OKPYXKHOCTH, HHEpIIHS,
B3auMoIeicTBUE Tel, MU dy3us, OpOyHOBCKOE BIKCHHUE, CTPOCHUE JKHUIKOCTEH
Y TBEPJBIX TEJ, U3BMEHEHHE 00BEMA TeJl IPU HArpeBaHUM (OXJIAKIECHUN ), TEIIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALMs, IUIABJICHUE, KPUCTAIUIA3ALMS, KUIICHUE,
BJI&JXHOCTB BO3/1yXa, IOBBILICHUE JABJICHUS Ia3a IIPU €r0 HAarPEBaHUU B 3aKPBITOM
coCylle, CBfI3b MEXAy IapaMeTpaMu COCTOsHUS Ta3a B HM30IPOLIECCax,
ANEKTpU3ALMs TEJl, B3aUMOJECHCTBUE 3aPsJIOB;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOJIb3Ys (PU3MUECKHE BEIUUYMHBI:
KOOpAWHATa, IyTh, I[EPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Tejla, Cuia,
HMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, MOTCHUHAIbHAS DHEPIUs, MEXaHWYeCKas
paboTa, MexXaHW4YecKash MOIIHOCTh; NPH ONUCAHUU TPABWIBHO TPAKTOBATh
(U3NYECKUN CMBICI HCIOJB3YEMBIX BEJIWYUH, HUX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJINYNHAMMU;

ONMCBHIBATh M3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONB3ysl (DU3MYECKHE BEJIMYMHBL: JaBJICHUE Tra3a, TEeMIleparypa, CpeaHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsS JHEprus, paborta rasa,
KOA(POUIMEHT TMOJIE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATENsl; IMPU OMHCAHUU
MPaBUJIbHO TPAKTOBaTh (DU3MUYECKUN CMBICI MCHOJb3YEMbIX BEJIWYUH, HX
000O3HAUEHUs W E€OUHULBI, HAXOIUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(u3nYeCcKyI0 BEJIMYUHY C IPYTUMU BEIMYUHAM;

ONMCBHIBATh U3YYEHHBIE MIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJICKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIb3Ysl (PU3NYECKUE BEJIMUYMHBL: JICKTPUUECKUN 3apsil,
AJIEKTPUYECKOE I10JI€, HAMPSHKEHHOCTD I10JIs, MOTEHLIUAN, Pa3HOCTh IIOTEHIIUAJIOB;
Py ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS W EAMHUIIBI; YKa3blBaThb (OPMYJIbI, CBSA3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BETUUYUHY C JPYTMMH BETMUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpPAHEHHS MEXAHUYECKOM DJHEPTHM, 3aKOH COXPAHCHHS HMITYJIbCa,
IIPUHLNIN CYNEPHO3ULHUNA CHUJI, HPUHLUII PABHONPABUS HMHEPLUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHUS BEILECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON HEPTUH TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoi, EepPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apAaa, 3aKkoH KyiioHa, mpu 3TOM pa3nuyars CIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIMUIBI JCHCTBUS  MAallluH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBUS UX OE30MaCHOrO MCIOJb30BAaHUS B
[IOBCEIHEBHOM JKN3HH;

BBITIOJHATh AKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJB30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHHH, MpPU 3TOM
(GopMynupoBaTth mpoOieMmy/3azady W THUIOTE3y Y4YeOHOro  SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO OOOpYyIOBaHUS, MPOBOIUTH OINBIT U
(opMyIMpPOBATH BHIBOJIBI;

OCYILIECTBIISATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEJIUYMH, IIPU
ATOM BBIOHMpaTh ONTUMAJIBHBIA CIHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OLICHKHU NOTPEIIHOCTEN U3MEPEHN;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIMYMHAMHU  C
HCIIOJIb30BAaHUEM TMPSIMBIX H3MEPEHHI, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(uKCcHUpOBaTh pe3yJbTaThl IMOJYUYEHHOM 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B
BUJI€ TaOnuIl U TpaduKOB, AeTIaTh BBIBOJBI 110 pe3yIbTaTaM UCCIIEIOBAHMUS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUHM UCCIEIOBaHUM B
paMKax y4eOHOro OJKCIEPUMEHTa, Y4E€OHO-UCCIEI0BATEIbCKOW U MPOEKTHOU
JESATEIbHOCTH C HMCMIOJb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPATOPHOIO
000pyIOBaHUS;

pemaTrh pacu€THble 3aJa4dl C SIBHO 3aJaHHON (DU3MUECKOW MOJEINbIO,
UCIIONB3Ysl (PU3MUECKUE 3aKOHBI U MPUHIINIIBI, HA OCHOBE aHaIM3a yCJIOBUA 3aa4H
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEOOXOAMMBIE IJIsi €€ pElIeHHs, TPOBOJUTh PAaCUEThl U OLIEHUBATH PEaJTbHOCTD
MOJy4YE€HHOTO 3HaueHUs! (PU3NUYECKOI BEIMUUHBI;

penaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXIEHUN C ONMOpOd Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3uIeCKHe SIBICHNUS,

UCIONB30BaTh  MpPH  pPEIIEHUH  y4uyeOHBIX  3aJa4  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETALIUU
U TIPEJICTaBJICHUS YY€OHOU U HAYYHO-TMOMYJISIPHON MH(OPMAIK, MOJTYYEHHON U3

pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH [TOJIy4aeMyt0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOIECCOB OKPYXKAIOLIEr0 MHpa, B pPa3BUTHE

TEXHUKH W TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Uit obecriedeHus: 6e30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHECHUS 37IOPOBbS M COOJIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUSI B OKPY’KaIOIIEH cpesie;

paboTaTh B TpYINNE C BBIIOJHECHUEM PAa3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYyMHIbl, palMOHAIBLHO pacHpeacssiTh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITEIPHOCTh B HECTAHJAPTHBIX CUTYaAllUsIX, aJICKBAaTHO OIICHUBATh
BKJIaJ] KaXKJIOTO U3 YYACTHUKOB IPYIINBI B PEIICHUE pacCMaTPUBAEMOU MPOOIEMBI.

K xonny oOyuenuss B 11 kjacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaXKaTh COPMUPOBAHHOCTD Y OOYJAIOIIUXCS YMCHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MeCTO (Ppu3nku B (HOPMUPOBAHUU
COBPEMCHHOM HAy4YHOM KapTUHBI MHUpPa, B PA3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBbHOCTU JIOAECH, LEIOCTHOCTh U €IMHCTBO
(u3HUecKoil KapTUHBI MUPA;

YYUTBIBATh TPAHMIBI TPUMCHECHHUS M3YYCHHBIX (DHU3UUECKUX MOJeeH:
TOYEYHBIA 3JEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, sJICpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJieJIb aTOMHOTO sijpa MpU pelieHuU (HPU3NYECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SIBJIICHUS (TIPOLIECCHI) U OOBSCHITH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE IEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, OJJICKTPOMAarHUTHAas WHAYKIUS, ACHCTBHE MArHUTHOrO TIOJISI Ha
MPOBOAHUK C TOKOM U JIBWXKYIIUMCS 3apsifi, DJIEKTPOMArHUTHbBIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPAacCHpOCTPAHEHUE CBETA, OTPaXKEHUe, MPEIOMIICHUE,
uHTeppepeHnus, audpakuus W MOJSpU3alus CBETa, JHUCIEPCUsS CBETa,
doToanekTpuaeckuit 3pdext (poTodrddekT), cBeTOBOE AaBICHNUE, BOSHUKHOBEHUE
JUHEWYaTOro CIHEKTpa aTomMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaIuOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIEC,
ONTHUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  pPa3JIUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIIGHUS (MPOLECCHl), HUCIOJIB3Ysl (U3NYECKUE BEIUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
MHJYKIUST MarHuTHOTO MOJisA, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTD
KaTyIIKU, SHEPrusl 3JEKTPUYECKOTO M MarHUTHOTO TOJIe, MEepuoJ U YacToTa
KoJieOaHuii B KojJebaTeIbHOM KOHTYpE, 3apsii W Cujla TOKa B IMpolecce
rapMOHUYECKUX DJIGKTPOMArHUTHBIX KoOJieOaHulM, (OKYCHOE pacCTOsSHUE W
ONTHYECKAs CHJIA JIMH3BI, IIPU OINHMCAHUU TPABUIBLHO TPAKTOBATh (PU3MUCCKUI
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W CIWHUIIbI, YKa3bIBaTh
dbopmynbl, CBA3BIBAIONIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JPYTUMU
BEJIMUYMHAMU;



OMUCHIBATh H3YUYCHHBIE KBAHTOBBIE SBJICHUS M TMPOLIECCHI, HCIOIb3YS
dbu3nUecKrue BEIMYHUHBI: CKOPOCTh DSJCKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SI/IEp, MNPU OINMCAHUU TPABWIBHO TPaKTOBAaTh (PUIUYECKUM CMBICI
WCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHUS W CAWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMHU BEIHYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUNHBL;

aHaAJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCTOIB3Ys (PU3NUECKHUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCAMHEHUs TPOBOJHUKOB, 3aKoH J[xoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIHMH, 3aKOH MPSMOJIMHENHOIO pACHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHA Ay PoTtorddexra,
3aKOH COXPaHEHWsS PHEPruH, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUsT MacCOBOrO 4ucia, mocryiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIpAKEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIATh HANIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJI IPOBOJHUKA
C TOKOM, cuJibl Ammnepa u cuibl JlopeHua;

CTPOUTh M OIKUCHIBATh H300pAKEHHUE, CO3JaBAEMOE IUIOCKHM 3E€pKaJOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HWCCIEAOBAHUIO (PU3NYECKHUX SIBJICHUN U
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEPEHUH: MPU 3TOM
dbopmynupoBath TMpobiieMy/3aadyy W THUIOTE3y Yy4eOHOTO  DKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIJIOKEHHOTO O0OpYyIOBaHMS, TPOBOAUTH OMBIT U
(bopMyIHpOBaTH BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HKCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKHU MOTPEMIHOCTEN U3MEPEHU;

HCCJIENOBATh 3aBUCUMOCTH (PU3UYECKUX BEIUYMH C  HMCIOJb30BaHUEM
OpSMBIX HM3MEPEHHUM: MpPU OSTOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yJbTaThl MOJYYCHHOM 3aBUCUMOCTH (DU3WUYECKUX BEJIIMYMH B BHUJE TaOJIUIl U
rpaduKoB, AENaTh BHIBOBI 110 pe3yIbTaTaM UCCIICIOBAHMS;

coOI0/1aTh MpaBmiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HMCCICIOBAHUN B
paMKax yd4eOHOTrO OKCIEPUMEHTa, Y4eOHO-HCCIIENOBATEILCKOW W MPOCKTHOU
JESATEIBHOCTH C MCMOJIb30BAHUEM H3MEPUTENBbHBIX YCTPONCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a7a4ud C SBHO 3aJaHHOM (PU3NYECKOW MOJECIbIO,
UCIONB3YS PU3NYECKUE 3aKOHBI U IPUHLIMITBI, HA OCHOBE aHAJIN3a yCIOBHS 3a4aUn



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOAMMBIE NI €€ PEIIeHHs, TPOBOJUTh PAaCUYEThl M OLICHUBATh PEaIbHOCTD
MOJIyY€HHOTO 3HAYeHUs (PU3UYECKON BEIINYUHBI,

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpPOM Ha HM3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(uznyeckue sIBICHUS;

UCIOJB30BaTh  IPU  PELICHUH  y4yeOHBIX  3a7ad  COBPEMEHHBIC

uH(GOPMaLMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIPEJICTaBJICHUS yUeOHOM U HAyYHO-TIOMYJISIPHON HHOpMAINK, TOTYYSHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh [10JIy4aeMy0 HHPOpPMAIHIO;
OOBSCHATh TPUHIUNBI JEUCTBUS MalIUH, HOpPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3innyaTh YCIOBUS UX O€30IIaCHOTO UCIIOJIb30BAHUS B ITOBCEIHEBHON
KU3HH;

IPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uil o0ecriedeHus: 0€30NacCHOCTH MpU OOpalIEHUU ¢ IpUOOpaMu U TEXHHUYECKUMU
YCTPOMCTBAMHM, AJII COXPAHEHUS 30POBbSl U COOJIOJAEHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPY’KAIOIIEHN CPEE;

paboTaTh B TIpyHIe C BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX PpOJIEH,
IUIAaHUPOBaTh pPabOTy TPYMIbI, PAUOHAIBHO paclpeAensiTh OOS3aHHOCTH U
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIaJl K&KJJOT0 U3 YYaCTHUKOB IPYMIbI B PEIICHHE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB JJIeKTPOHHbIE
HanmeHoBaHUe pa3iesioB U TeM undposBbie
Ne ni/m P Koutposabubie | IIpakrudeckue (udp )
NMPOrpamMMbIl Bcero o0pa3oBaTeibHbIE
padoThI padoTsI
pecypchl
Paznen 1. PUSUKA U METO/bI HAYUYHOI'O IO3HAHMUSI
butnuoreka [IOK
1.1 o 2
W3HMKa U METObl HAYYHOTO TIO3HAHUS https://m.edsoo.ru/7fA1bf72
Uroro no pazgeny 2
Paznen 2. MEXAHHUKA
2.1 Kunemaruka 5 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
bubnmuoreka LIOK
2.2 7
Aunamika https://m.edso0o0.ru/7f41bf72
bubnuorexa [JOK
2.3 3 6 1 1
AKOHPL COXPATICHIDT B MEXAHIIKE https://m.edsoo0.ru/7f41bf72
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJAWHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOU 9 1 bubnmnoreka L{IOK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka IIOK
3.2 O 10 1
CHOBRL TEPMOAMHANMIICH https://m.edso0.ru/7f41bf72
33 ArperarHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK

@®a30BBIC IIEPEXOIBI

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

Hroro no pazaeny

24

Pazgen 4. OJIEKTPOJAUMHAMUKA

41 MEKTPOCTATHIA 10 E;I;?;;;T:cﬁg S/I;mmm
49 [TocTosiHHBIN 3NeKTpUUecKui TOK. TOKHU B 12 bubnuorexa [IOK
Pa3TUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 TIPOTPAMME 68



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

11 KJIACC

KoanyecTBo yacon JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
PadoThI padoThI
pecypchl
Paznen 1. 2JIEKTPOANHAMMUKA
11 MarunuTtHoe 1nojne. IIeKTpoMariuTHas 11 1 3 bubmmoreka [JOK
' WH Y KIS https://m.edsoo.ru/7f41c97¢
HTtoro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
21 MexaHu4ecKue U JIEeKTPOMAarHUTHHIC 9 1 bubmmoreka [JOK
' Kosebanus https://m.edsoo.ru/7f41c97¢c
99 MexaHH4ECKHE U 3JIEKTPOMAarHUTHbIE 5 1 Bbubnuoreka [IOK
' BOJIHEI https://m.edsoo.ru/7f41c97¢
bubnumoreka [JOK
2.3 o 10 3
e https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24
Pazgen 3. OCHOBBI CHHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
OcHOBBI cIeIMATIBHON TEOPUH bubnuoreka LIOK
3.1 4 1
OTHOCUTEIbHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBASI ®U3UKA
4.1 OneMeHTHl KBAHTOBOM ONTHUKHU 6 bubmmorexa HOK
https://m.edsoo.ru/7f41c97c
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bubnuorexa IIOK

4.2 C 4
TPOCHHE aToMa https://m.edsoo.ru/7f41c97c
bubanoreka [JOK
4.3 A 5
TOMHO® AHPO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHA

5.1 DeMEeHTHl aCTPOHOMUHM U aCTPO(U3UKU 7 ﬁt?[?snllj;f(;i?gﬁ £41097c
Uroro no pazneny 7
Pa3znen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHUE 4 ﬁt?fs?ﬁr%ftizggﬁﬂlwk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TIPO'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacon JIeKTPOHHbIE
No Jara nudpoBbIie
Tema ypoka KonTtpoJsbubie IIpakTu4eckue p
n/n Bcero u3ydeHusi | oOpa3oBaTelibHbIE
padoThI PadoThI
pecypchl
D _ _ 04.09
1 H:3m<a . Ie{aZKa © ::I:Hfoﬂe 1 bubnmmoreka [JOK
YHBIC METO bl TO3HAHHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIlIero Mupa
Ponb u mecTo ¢pusuku B 07.09
9 (hopMUpOBaHUY COBPEMEHHOMN 1 bubmmoreka [JOK
Hay4YHOW KapTHHBI MHUpA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOH JAeATESIBHOCTH JIFOICH
MexaHu4ecKoe JBUIKCHHUE. 08.09
3 OTHOCUTENBLHOCTh MEXAaHUYECKOTO 1 bubnumoreka [JOK
nBrokeHus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEeHHUE
A BxoaHasi KOHTPOJIbHAsI pa6oTa . 11.09 Bubnunoreka LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOMEpHOE NIPSAMOIIMHETHOE 1 15.09 bubnunorexa [JOK
JBH>KeHUE PaBHOYCKOpEeHHOE https://m.edsoo.ru/ff0c372e
MPSIMOJIMHEIHOE JBU)KEHHE
6 CBoOoHOE majicHue. Y CKOpeHre 1 18.09 bubanoreka [JOK
CBOOOJIHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHeiHOE NBUKEHHUE. 22.09
7 JBr>keHME MaTepualbHON TOYKH IO 1 bubmorexa LOK
P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 ITpuHIMD oTHOCUTENBHOCTH ["anumes. 1 25.09 bubnuoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
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NHepunanbHble CUCTEMBI OTCUETA.
IIepBriii 3akoH HeroTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [puniun 29.09
9 CyIIepIIo3uIH cuiI. Bropoi 3akoH Bubamorexa LIOK
yrep t ' p ) https://m.edsoo.ru/ffOc3be8
Herotona ast MmaTepuanbHOl TOUKH
10 Tpetui 3axon HeroToHa niis 02.10 bubnunoreka [IOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMHUPHOro TaArorenus. Cuiia 06.10
11 TspkecTr. [lepBas kocMuUYecKas brtamorexa LIOK
P https://m.edsoo.ru/ffoc3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 09.10 bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
C K ) 13.10
y CI/IJ‘Ia tpenus. Koapdunuent rpenus BuGmiorexa [IOK
FTa COTPOTHBICHITT HPH ABHACHIT https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HIIH Ta3e
[TocTynarenbHOE U BpamareabHOe 16.10
14 JBIDKEHHUE a0COIFOTHO TBIPJIOTO TeJa. Bubnuorexa IIOK
MowmenT cuisbl. [Inedo cuibl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBECHS TB{PIOrO TEIA
NMnynsc MaTepHalIbHON TOUYKH, 20.10
15 CHCTEMBI MAaTEPUATBHBIX TOUYEK. Bbubnuoreka [IOK
Nmnynbe cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMnyJibca. PeakTuBHOE JBUKEHUE
Pa6ora 1 MOIITHOCTH CHITBI. 23.10
16 Kunernueckas sHeprust MaTepuanbHOi bubnuorexa [JOK
Touku. Teopema 06 U3MeHEHUHU https://m.edsoo.ru/ff0c4502
KHMHETHYEeCKOll JHEPruu
17 [ToTennnanpHas SHEprus. 27.10 bubnuorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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[TorennuanbpHast SHEPrUs yIpyro
nehopMUpOBaHHOI TPYKUHBI.
[ToTennumanpHas SHEprus Teina BOIU3U
MOBEPXHOCTHU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToTennumanpHble ¥ HENOTEHIIUAIBHBIC
cuibl. CBsI3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C U©BMCHCHUEM
MEXaHHYECKOI OHEPIUur CUCTCMBEI TCII.
3aKOH COXpaHEHUsI MEXaHUYECKOI

SHEPTUH

30.10

bubnuorexa [IOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopHas pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHEHUEM MEXaHUYECKOM OHEPIruun
TeJla Ha IPUMeEpPEe PaCTIKCHUS
PE3UHOBOTO JKT'yTa)

10.11

20

KonTtponbHas pabora o teme
«Kunemaruka. Jlunamuka. 3aKOHBI

COXpaHCHHA B MCXAHUKE»

13.11

bubnumoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-
KHHETHUYECKOU Teopuu. bpoyHoBckoe
newkenue. Auddysus

17.11

bubnumoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapaxTtep IBMKEHUS U
B3aMMO/IEMCTBUS YaCTHI] BEIIECTBA.
Mogaenu cTpoeHus ra3on, )XUIKOCTEN

1 TBEPIBIX TEJ

20.11

23

Macca monekyn. KonuuectBo
BenectBa. [locTosHHass ABoraapo

24.11

24

TenmnoBoe paBHOBecue. Temneparypa

27.11



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

u e€ usMepenue. lllkana remneparyp

Ilenscus

o5 Wneansubiii ra3 8 MKT. OcHoBHOE 01.12 bubnuorexa [JOK
ypaBHeHHe MKT https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TeMieparypa Kak Mepa 04.12

26 cpeaHell KHHETUYECKOW SHEPTUU bubnunoreka [JOK
JIBUKCHUS MOJIEKYJI. YpaBHEHHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Knaneitpona

27 3akoH JlanmpToHA. ['a30BBIC 3aKOHBI 08.12
JIaboparopHnas pabora 11.12

28 «HccnenoBanue 3aBUCUMOCTH MEXIY
rapaMeTpamMu COCTOSTHUS
pa3peKEeHHOTO Ta3a»

29 H3omnpornieccsl B UIeTLHOM Ta3e U UX 15.12 bubmmoreka [JOK
rpaduuecKoe MpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTtpenusis sneprus 18.12
TEPMOJAMHAMHUYECKOI CUCTEMBI U

30 criocoOnl et m3MeHeHus. KoanyecTBo bubnanoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsis https://m.edso00.ru/ff0c5952
SHEPrHsi OAHOATOMHOTO HJI€ATbHOTO
rasza

31 IMosyrognoBasi KOHTpoJIbHasi padoTa et bubnuorexa LIOK

https://m.edsoo.ru/ff0c5c36
Buasl rennonepenaun. Y aenpHas 25.12

32 TEIJIOIMKOCTh BELIECTBA. brbmnorexa LIOK
KOJHYECTRBO TEMIOTH Py https://m.edsoo.ru/ff0c5c36
Tertonepenade. AnnabaTHbIN poIiece

33 [lepBeIil 3aKOH TEPMOJNHAMUKY U €r0 29.12 bubnnoreka LIOK

OpUMCHCHHC K U30IIpoHeccaMm

https://m.edsoo.ru/ffOc5efc
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HeoOpartumocTts npouieccoB B

12.01

bubanoreka IJOK

4 .B i
3 HpHpOLe. BTOPOH 3aKOH https://m.edsoo.ru/ff0c6230
TEPMOJANHAMUKHI
35 ITpunnun neiicrBus u KIIJ[ TeroBoit 15.01 bub6mmoreka [ITOK
MaIIHHbI https://m.edsoo.ru/ff0c600a
36 Iwukn Kapuo u ero KITJ] 19.01
37 DKOJIOTHUYECKUE TPOOTIEMBI 22.01
TETIOPHEPTeTUKHI
38 O6o6maromuii ypok «MoiexynsipHas 26.01 Bbubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso00.ru/ff0c6938
Kontponbnas pabora no teme 29.01
39 «MonekynsipHas pusuka. OCHOBBI bubanorexa [IOK
ARy AP ’ https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [Tapoobpa3zoBanue 1 KOHJICHCAITHUS. 02.02 bub6nmoreka [IOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOcontoTHast 1 OTHOCUTEINbHAS 05.02
41 BJIAXKHOCTH Bo3ayxa. HachieHHbIi bubmorexa [IOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teipnoe Teno. Kpucrannuueckue u 09.02
42 amopQHbie Tena. AHU30TPONUS bu6nmorexa [IOK
CBOICTB KpUCTAIJIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaisl. COBpeMEHHbIE MaTepHAaIIbI
[InaBnenne u KpucTaIIU3aIns. 12.02
43 VY nenbHas TEIIOTA MJIABICHUS bubamoreta LOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarnus
16.02
44 VYpaBHeHHEe TEII0BOTO OanaHca bubmorexa LOK

https://m.edsoo.ru/ff0c6820
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DJeKTpu3alus Tesl. INEKTPUIECKHi

19.02

bubanoreka IJOK

45 .
3apst. /Lpa B SEKTPHECKIX https://m.edsoo.ru/ff0c6bcc
3aps0B
[IpoBOIHUKH, TUATEKTPUKH U 26.02 Eu6 OK
46 MOy IPOBOAHUKH. 3aKOH COXPaHCHHS nommotexa L
https://m.edsoo.ru/ff0c6bcc
3JIEKTPUUECKOrO 3apsaa
BzaumopeictBue 3apsiioB. 3aKoH 01.03 Eu6 OK
47 Kynona. Toueunsli as1eKTprdeckui 3apsis nommoreka L
https://m.edsoo.ru/ffOc6ce4
HanpsxiHHOCTB 2J1EeKTPUYECKOTO 04.03
48 noys. [IpuHuun cyneprno3unuu Bbubnuoreka [IOK
ANCKTPUICCKUX TToJiel. JInHum https://m.edso0.ru/ff0c6df2
HaANPSDKHHOCTU
Pabora cui 35eKTpoCcTaTUueCKOTo 11.03 Eu6 OK
49 nonst. ITorennman. PasHoctns nosmorera L
https://m.edsoo.ru/ffoc6f00
MOTEHIINAIOB
[IpoBOTHUKH U TUATIEKTPUKH B 15.03 Bu6 OK
50 AJICKTPOCTATUYCCKOM TIOJIC. htI;Isz'I/I;IrZT:;i)c])_Iru IF0CT018
JlusnekTpuyeckas IPOHULIAEMOCTD T '
18.03 bubnumoreka [JOK
51 2 { . K
HICKTPOMEOCTD. RORACHCATOP https://m.edsoo.ru/ff0c7126
DNEKTPOIMKOCTb MIJIOCKOTO 22.03 Eu6 OK
52 KOHJIEHCATOopa. DHEPrusl 3apsiKEHHOTO nommotexa I
KomeHCaTOpA https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas padorta "M3mepenue 01.04
3IEKTPOIMKOCTH KOHAEeHcaTopa"
54 IIpuHIMI NEUCTBUSA U IPUMEHEHUE 05.04

KOHACHCATOPOB, KOITMPOBAJIBHOT'O
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amnmapara, CTpyHHOTO IpUHTEpa.
DneKTpocTaTu4ecKasl 3aluTa.
3a3zeMIIeHHE JIEKTPONPHUOOPOB

55

DJEKTPUUECKUIN TOK, YCIOBUSI €ro
cymectBoBaHus. [IOCTOSTHHBIN TOK.
Cuna Toka. HanpsixeHnue.
Comnporusnenue. 3akon OMa 14
ydacTKa e

08.04

56

[TocnenoBarenbHOE, apaieIbHOE,
CMEIIIaHHOE COEIUHEHHE
npoBoaHUKOB. JlabopaTopHas padora
«/3ydyeHne cMemaHHOTO COeTMHEHUS
PE3UCTOPOBY

12.04

bubnuorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOIITHOCTH AJIEKTPHIECKOTO
Toka. 3akoH J[>xoyns-Jlenmna

15.04

Bubnnoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 715 TOJHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJC ucTouHnKa TOKa U
€ro BHyTPEHHETO COMPOTUBIICHUS»

19.04

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

59

ITpomeskyTOUHAS aTTeCTAIHA.
Hrorosasi kKoHTpoIbHAsA padoTa.

22.04

60

DNEeKTpOHHas MPOBOAUMOCTb TBIPIBIX
METaJJIOB. 3aBUCUMOCTh
CONIPOTHUBIICHHUS] METAJLJIOB OT
TeMIIepaTyphbl.

CBepXpoBOAUMOCTD

26.04

61

DIEKTPUUYECKHI TOK B BaKyyMe.
CBoicTBa PJIEKTPOHHBIX TYYKOB

27.04

bubnuorexa LIOK
https://m.edsoo.ru/ff0c84ae
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[TonynpoBoaHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBOAUMOCTb. CBoICTBa

03.05

bubanoreka [JOK

62 p—n-nepexona. [oaynpoBoHHKOBELe 1 https://m.edsoo.ru/ff0c82ba
puOOPHI
DneKTpuYecKui TOK B pacTBOpax u 06.05

63 pacIiuiaBax 3J€KTPOJIUTOB. 1 bubnumoreka [IOK
DIIEKTPOIIUTUYECKAS TUCCOLIMAITHS. https://m.edsoo.ru/ffOc84ae
DIEeKTPOJIN3
DIIEKTpUYECKUI TOK B ra3ax. 10.05
CamocrosTenbHbli 1 Bubanoreka [IOK

64 HECaMOCTOSTEIIbHBII pa3psia. MoJiHuUs. 1 https://m.edso0.ru/ff0c86fc
[Tmazma

65 DnexkTpudecKkue mpuodopsl U 1 13.05 Bbubnuoreka [IOK
YCTPOMCTBA U UX IIPAKTUYECKOE https://m.edsoo.ru/ffOc88be
npuMmeHenue. [IpaBuiia TeXHUKH
6e3011aCHOCTH
O06o006maromuii ypok 17.05

66 «DIEeKTPOIUHAMUKA» 1 bu6nmorexa [IOK

https://m.edsoo.ru/ff0c8a8a

67 KonTtponbHas pabora o teme 1 20.05 Bbubnuoreka [IOK
«OnekTpocraTuka. [locTosHHBIN https://m.edsoo.ru/ff0c8c56
3JIEKTPUUECKNM TOK. TOKH B
Pa3IMYHBIX CpEerax»

68 PesepBHbIil ypok. O6006mIarommii ypok 1 24.05 bub6mmoreka [IOK
no Temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KIIACC

KoanyecTBo yacon JJIeKTPOHHbIE
Ne Hara nudpoBbie
n/n Tema ypoka Bcero Konrpoetie | Hpaktirieckue u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI PadoThI pecypebi
[TocTossHHBIE MarHUTBI U UX 01.09

1 B3amMoJeiicTBre. MarauTHOE moJe. 1 bubnunoreka IIOK
Bekrop maruutHON nHIyKuMu. Jlunuu https://m.edso0.ru/ff0c9778
MarHMTHON MHIYKIUU
MarunuTtHoe 1oJje NpoBOJHUKA C 06.09

9 TokoM. OnbIT Opcrena. 1 bubnnoreka IIOK
B3anmopericTBue MpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabota «M3yuenue 1 1 08.09 bubnnoreka [IOK
MarHUTHOTO MOJISl KATYIIKH ¢ TOKOMY https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO TIOJISI HA 13.09
MPOBOJHHUK ¢ TOKOM. Crita Amnepa.

4 JlaGoparopnas paborta 1 1 bubmmoreka [JOK
«HccnenoBanue neiicTBug https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha paMKy C
TOKOMY
JleiCTBE MarHuTHOT'O MOJs HA 15.09

5 JBHKYIYIOCS 3apAKEHHYIO YaCTULLY. 1 bubnunoreka L{IOK
Cuna Jlopenna. PaboTa crutbr https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DnekTpoMaruuTHas MHAyKius. [loTok 1 20.09

BEKTOpa MarHUTHOM uHaykuu. DJ1C



https://m.edsoo.ru/ff0c9778
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WHIYKIUU. 3aKOH AJIEKTPOMAarHUTHOMN
nHayknun @apanes

JlaGoparopHnas paborta
«MccnenoBanue siBICHUS

AJIEKTPOMATrHUTHON WHIYKITUH

22.09

Bubnnoreka IJOK
https://m.edsoo.ru/ff0cal50

NHnyxTuBHOCTD. SIBIEHUE
camounaykuuu. 9J1C caMOUMHTyKITUH.
DHeprusi MarHUTHOTO TMOJIS KaTYIIKHU €
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

27.09

bubmmoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHu4eckne yCcTpoicTBa U UX
MPUMEHEHHE: TOCTOSIHHBIE MAarHUTBI,
3JIEKTPOMAarHUThl, 3JIEKTPOJABUTATEND,
YCKOPHTENH 3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS NIe4Yb

29.09

10

O6oOmaromuit ypok «MaraHuTHoe
roJsie. DIeKTPOMArHuTHAST WHTYKITUSDY

04.10

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonrtponbHas pabora no reme
«MarunuTHoOe nozie.

DJIeKTPOMAarHUuTHAsT UHAYKIIUSD)

06.10

bubnuoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE
Kojebanus. ['apMoHnueckue
KojebaHus. YpaBHEHHE
rapMOHHWYECKUX KOJIeOaHH.

IIpeBpamenue s3HEprUn

11.10

bubmmoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepuo/ia MaJlbIX KoyieOaHuii rpysa Ha
HUTH OT IJIMHBI HUTU U MACChI Tpy3a»

13.10
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14

Koneb6arenbubli koHTyp. CBOOOIHBIE
QJICKTPOMArHuTHBIC KoJicOaHus B
UJeallbHOM KO0JIe0aTeIbHOM KOHTYpE.
AHaIOTHUS MEXIy MEXaHUICCKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAaHUSIMU

18.10

Bubnnoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs SHEPTUH B UJCATHHOM
KoJiebaTeIbHOM KOHTYpE

20.10

Bubnnoreka IJOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBneHue o 3aTyXaroluX
KoJjieOaHusAX. BbIHYX/IeHHbIE
MexaHHueckue Koiebanus. Pezonanc.
BbIHYXI€HHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus

25.10

bubmuoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsli TOk. CUHYCOHIaIbHBII
repeMeHHbli TOK. MOITHOCTh
MEPEMEHHOI0 TOKAa. AMIUIUTYIHOE U
NeiCTBYIOLIEE 3HAYEHNUE CUJIBI TOKA U
HaIpsKEHUs

27.10

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

18

Tpanchopmarop. [IponsBoacTBo,
nepenaya u norpedaeHue

3JEKTPUYECKOU SJHEPTUH

08.11

19

YCTpONCTBO U IPAKTUYECKOE
NIPUMEHEHHE IEKTPUUECKOrO 3BOHKA,
reHepaTopa IeEpeMEHHOr0 TOKa,
JIMHUH dJIEKTpornepenayd

10.11

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

20

DKOJIOTHYECKHUE PUCKHU IIPH
MIPOU3BOJICTBE IIEKTPOIHEPTUH.
Kynprypa ucnons3oBanus

15.11
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3JIEKTPOIHEPTUHU B TTOBCEIHEBHOI

KHU3HH
MexaHn4ecKkue BOJHBI, YCIOBUS 17.11
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [{OK
pacnpoOCTpaHEHUs U IJIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunsie ¥ MPOIOTBHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYKa. ' pOMKOCTH 22.11 bubnmoreka [{IOK
3ByKa. BeicoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DJIeKTPOMArHUTHBIE BOJIHBI, UX 24.11
23 cBoicTBa U cKOpocTh. [lIkama bubamorexa LOK
P ’ https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJH
[IpuHUIKIIBI PAAHOCBSI3H U 29.11
24 TeneBHueHUs. Pa3BuTHe cpencts
cBsi3u. Paguonokauus
95 KonTponbHas padora «Konebanus u 01.12 bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonHElHOE pacnpOoCTpaHeHne 06.12
26 CBEeTa B OJHOPOIHOM CpeJie. bubnuorexa [JOK
Toueunslit uCTOUYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHbI 08.12
27 oTtpaxkeHusi ceera. [loctpoenue bubmorexa LIOK
P . P https://m.edsoo.ru/ffocd4e0
n300pakeHuil B IIIOCKOM 3epKaje
[Ipenomnenue cBera. [lonHoe 13.12
98 BHYTpeHHee oTpakeHue. [IpenenbHsili bubnunorexa [IOK
YIoJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHUs
29 Jlaboparopnas pabora «3mepenune 15.12 bubnuorexa [JOK
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oKa3aTejid MpCIOMIICHHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoerue n3o0pakeHui B 20.12 Eu OK
30 nua3e. Popmyia TOHKOW JTUH3BI. noxHoteka L
- . https://m.edsoo.ru/ffOcddle
BEIINYCHUE JIMH3bI
Jlaboparopnas pabora 22.12
31 «HccnemoBanue CBOMCTB
M300paKeHUN B JIMH3AX)»
Hucnepcus ceera. CioxHbIN cocTaB 27.12
39 oenoro ceeta. L[Bet. JlabopaTopHas
pabota «Habmronenue nucrnepcuu
CBETa»
33 WNutepdepennus ceeta. Audpakmms 29.12 bubmmoreka [JOK
ceera. Judpaknnonnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonnepeuyHOCTh CBETOBBIX BOJIH. 10.01 bubmmoreka [JOK
[Monspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrudeckne NpuOOPHI U YCTPOIMCTBA U 12.01
ycioBHs X 0€30MMacHOTO MPUMEHEHHUS
['paHuIIBI TPUMEHUMOCTH 17.01
36 Kiaccudeckoi Mmexanuku. [loctynatet bubmmoreka [JOK
CIIeLIMaIbHOI TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
OTHOCHTEFHOCTh OJTHOBPEMEHHOCTH. 19.01 Eu6 OK
37 3amMmeJIeHre BpEMEHHU U COKpAIllCHUE nbamorexa 11
https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOI 24.01 Eu6 OK
38 yacTulbl. CBSI3b MaccChl C dHEpruel u nommoteka I
5 https://m.edsoo.ru/ffOcfc68
UMIYJILCOM. DHEPTUsi NOKOs
39 Konrponenas pabora «Onruka. 26.01 bub6nmoreka [HOK
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OcHOBBI cieIMaJIbHON TEOPUH

https://m.edsoo.ru/ffOcf6f0

OTHOCHUTEITBHOCTH
40 ®otonsl. Dopmyna [lnanka. DHeprus 31.01 bubnuorexa [{OK
¥ UMIYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE 02.02 Eu6 10K
noIMoTEKA
41 .0 A.T.
20T03¢)¢)ema HBHRE https://m.edsoo.ru/ffOcffc4
TOJIETOBA
3akonbl porodddexra. YpaBHeHHE 07.02 By OK
42 Dinnrreina s potodddekra. htI: SJ'I/I;I;T:;;)(I)_[M FF0d015¢
«Kpacnas rpanuna» porosddexra pe.m. '
Hasnenue ceera. OnbiThl I1. H. 09.02 Bu6 OK
43 JleGenepa. XuMuieckoe JeicTBre nozmoteka I
cpera https://m.edsoo.ru/ff0d04a6
BET
TexHuueckue yCcTpoucTBa u 14.02
44 MPaKTHYECKOE MPUMCHEHUE:
¢doTo371€MEHT, POTOIATUHK,
coJTHe4Hast Oarapesi, CBeTOINO]T
45 Pemenne 3amad mo remMe «II€MEHTHI 16.02 bubnuorexa [JOK
KBAaHTOBOU ONTHKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcoHa. OObITBI 21.02 Bu6 OK
46 Pesepdopna mo paccessHuo o-4acTHil. nosmoteka I
I https://m.edsoo.ru/ff0d091a
JlaHeTapHas MOJIeJIb aTOMa
28.02 Bbubnuoreka [IOK
47 I1 b
OcTylathl Hopa https://m.edsoo.ru/ff0dOafa
N3nydenue u nornoiieHue GOTOHOB 01.03 Eu6 OK
48 MpH MEPEX0Jie aTOMa C OJTHOT'O YPOBHS htI:p;'I/I;IrZT:;icI)lru F#0d0afa
SHEPIHU Ha IPYroi. Busl criekTpoB T '
49 Boanosrie cBoicTBa yacTHil. BoaHEbI 06.03 Bbubmuoreka [HOK
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ne bpoins. KopnyckynspHo-
BOJIHOBOI Ayanu3M. COHTaHHOE U
BBIHYKJICHHOE U3Jy4EHUE

https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE PATUOAKTUBHOCTH. OTBITHI

Pesepdopna o onpeneneHuro cocraBa

PaaruOaKTUBHOTI'O U3JIYUYCHUA

13.03

Bubnnoreka I{JOK
https://m.edsoo.ru/ff0d0fd2

51

CroicTBa anbda-, 6eTa-, ramMmma-
u3nydyenus. Bausuue
pPaalOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

15.03

52

OTkpeITHE IPOTOHA U HEITPOHA.
N3otonsl. Anbda-pacnan.
DNeKTPOHHBII ¥ TO3UTPOHHBI OeTa-

pacnaa. 'amma-usinyuenue

20.03

bu6moreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B sI/IpeE.

S nepubie peakunu. SAnepHsli peakTop.
[Ipo6GyemMsbl, nepCcrneKTHUBSI,
SKOJIOTUYECKHUE aCTIEKTHI SIACPHOI

JHEPreTUKH

22.03

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

54

DneMeHTapHble YacTUuilbl. OTKpBITHE
MO3UTpPOHA. MeTOoabI HAOMIOICHHS U
pETUCTpaLU 3JIEMEHTAPHBIX YaCTHII.
Kpyriusiil cron «@yHnaMeHTaabHbIE
B3auMozAeicTBUsl. EAMHCTBO
(pu3MYECKOi KapTUHBI MUPa

03.04

Bbubnuoreka [HOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3B3ga0ro HeOa. Co3Be3mus,
SIPKHUE 3B{3/1bI, TUTAHETHI, UX BUIUMOC
neuxxenne. ConHaevHass cucreMa

05.04



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeuyHast aKTUBHOCTb.
Hctounuk sneprun CoiHIA U 3B

10.04

57

3B{311bI, ©X OCHOBHBIE
XapaKTEPUCTUKH. 3B{3IbI TJIABHOI
MOCIIeI0BAaTEIbHOCTH. BHYyTpeHHEe
cTrpoeHue 3B{31. CoBpeMEHHbIE
OpeaACTaBJICHHUA O IIPOUCXOXKACHUHN U

spomronu CoJIHLIA U 3B{3]

12.04

58

Muneunsli [Tyt — Hama "anakruka.

[Tonoxenue u nBuxkenue CoaHLa B
l'amaktuke. ["anmaktuku. Yipasie
JBIPBI B siApax rajlakTUK

17.04

59

Bcenennas. Pa3zberanue rajakTuk.
Teopus bonsmioro B3peiBa.
PenukroBoe uznydenue.
Meraranaktuka

19.04

60

[IpomexxyTounast arrecranus. Utorosas

KOHTpOJIbHAs paboTa.

24.04

61

Hepemennbie mpo6ieMbl aCTPOHOMHUHU

26.04

62

KonTtponbHas paboTa «21€MEHThI
ACTPOHOMHHU M aCTPOU3UKI»

03.05

63

O6o6maromuii ypok. Pons ¢pusuku n

aCTPOHOMUM B IKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COLIMAIbHOU U
ATHYECKOH cdepax MesiTeTbHOCTH
JeIoBeKa

08.05

64

OG6oOmaromuii ypok. Ponb u MecTo

10.05




(bU3UKU U aCTPOHOMHH B

COBPEMEHHOU HAY4YHOW KapTHUHE MHpa




65

O6o6maromuii ypok. Ponb
(dbu3nueckoit Teopun B GOpMUPOBAHIH
MpeICTaBICHUN O hu3HIecKon

KapTUHE MHpa

15.05

66

O6o6maromuii ypok. Mecto
(u3MUecKOoi KapTUHBI MUpa B 001eM
PSy COBPEMEHHBIX €CTECTBEHHO-

HaYYHBIX IPEACTABICHUN O IPUPOJIE

17.05

67

Pe3epBHbIil ypok. MaruutsHoe noie.
DneKTpoMarHuTHasl NHIYKLHs

22.05

68

PezepBHblit ypok. OnTuka. OCHOBBI
CIIELIMaJIbHON TEOPUH
oTHOcUTeNbHOCTH. KBaHTOBast
(u3uka. DIeMEHTbl aCTPOHOMUM U
acTpopu3uKu

24.05

bubnuoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68



https://m.edsoo.ru/ff0d1784

YUYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» dmsuka, 10 xiracc/ KacesaoB B.A., O011ecTBO ¢ OrpaHHYeHHON
0TBEeTCTBEHHOCTHIO « IPODAY; AkimoHepHOe 001IecTBO «31aTenscTBO
«IIpocemenue»

» ®usuka, 11 knace/ Kacesanor B.A., O011ecTBO ¢ OrpaHUueHHOU
OTBETCTBEHHOCTHIO «JIPODAY; AkiinonepHoe ob1iectBo «M31aTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA
[Tporpamma kypca ¢usuxu s 10—11 kmaccoB. bazoBblit ypoBeHs (aBTop B.

A. KacbsHOB)

YMK «®Puzuka. 10 knacc. ba3oBblil ypoBEHb

1. ®uzuka. 10 knacc. bazoBblil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM
npuiioxenueM (aBtop B. A. KacesiHoB).

2. ®uswnka. 10 xknacc. ba3oBsiii ypoBeHb. MeToanueckoe nmocodue (aBTop B.
A. KacbstHOB).

3. ®usnka. 10—11 kmaccel. ba3oBsrif ypoBens. Terpaas ams 1abopaTopHBIX
pabort (aBTophsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccrl. bazosiit ypoBeHb. Komriekt Tetpaaeit ais



KOHTpPOJIbHBIX padoT (aBTop B. A. KachsiHOB)
5. ®usuka. 10 knace. lunakTuueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiiakos).

YMK «®uzuka. 11 kiacc. bazoBblil ypoBEHbB)»

1. ®uzuka. 11 knacc. bazoBbiit ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npuioxxenueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3oBbiii ypoBeHb. MeToanueckoe nocodue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oBslit ypoBens. Terpaab aiist 1abopaTopHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4. ®duzuka. 10—11 knaccel. bazoBblii ypoBenb. KomrmuiekT Tetpaaeit aist
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kacesinos, . B. Urpsiiios).

5. ®usuka. 11 kmace. lunakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yimakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 0Opa30BaHHS.

2 http://markx.narod.ru/pic/ - ¢usuka B 1mIKoJIE.

3 http://festival.1september.ru/articles/ - hectuBaap megaroruueckux UACH

«OTKPBITBII YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www.fizika.ru/ - caidt st yaurteneid U3NKA ¥ UX YICHUKOB.
5 http://www.physics.ru/ - matepuaisl 1o Gu3mukKe.
6 www . ege .edu.ru - nadopmanmonssrii mopran EI'D.

7 http :// school - collection . edu . ru/ - eaunas komtekmus IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

