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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CPETHETO OOIIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJOXKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenbHOl Tmporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B oOpa3oBaTeNbHBIX — opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HaNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTUHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydyenun ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKK€ YUYMTHIBAET HEOOXOAMMOCTb peaIM3allMUd MEXIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma no ¢pusmKe BKIIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (pU3UKU HAa 0a30BOM YpOBHE, B TOM YHUCIIE

IpeIMETHBIE PE3YIbTAThI IO rojlaM O0yUYEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rogam oOyueHHs.

®du3nka Kak HayKa 0 HauOoJiee O0INX 3aKOHAX MPUPOJIBI, BBICTYIAs B KA4€CTBE yUeOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUI B cdepe SHEpPreTHKH, TPaHCIOpTa, OCBOEHHMsS KOCMOcCa, MOJYy4YeHHsS HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOWCTBaMU U JIpyrux. M3yueHnue Gpu3NKu BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHATHh HAyYHbBII METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIIEIOBAHHM.

B ocHOBY Kkypca (u3MkH 17151 ypOBHS CpeHEro oOmiero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pa3AesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaKk U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (GU3UKH 00beAMHEH BOKPYT
¢busznueckux Teopuil. Begymmm B Kypce sBIseTcss (OpPMHUpOBAHUE MPEICTABICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnoyiaraeT UCIoIb30BaHUE TYMaHUTapHOTO
noTeHIuana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U SKOJIOTMYECKUMHU IIpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HakOMCTBO C IIMPOKHM
KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS JJIEMEHTOB COJEpIKaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXIeHUs NpoOJIeM pPallMOHAIbHOTO IPUPOIONIONIE30BaHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABIISIOTCS  (pu3uyeckue Teopuu ((GopMHpOBaHUE NPEACTABICHUNH O CTPYKTYype MOCTPOCHMS
¢du3nyeckoil TeopuM, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, AJISI OMUCAHHUS E€CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTeMHO-1eTeTbHOCTHBIN MOIX0/ B Kypce (DU3MKU peau3yercs MPexJie BCEro 3a cuér
OpraHu3alK 3KCIEPUMEHTAILHONW IesATeIbHOCTH oOydarouuxcs. J{ias 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJNB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (GU3UKEe OOBEAMHEHBI B OOIIMIA CIMCOK
YUYEHHUECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
IOPOBOJUMBIX JJIsl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
nporiecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBAHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sTomMm
oOecrieunBaeTcs OBJIAZEHHE OOYYaIOUIMMUCS YMEHHSIMH IPOBOAMTH KOCBEHHBIE W3MEpPEHUS,
UCCIICIOBAaHMUs 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAaHOBKY ONBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

Bosnbiioe BHUMaHUE yAENsSeTcs PEIICHUIO pacu€THBIX W KadeCTBEHHBIX 3a1ad. Ilpu sTom
JUTSL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1a4M C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfela
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayecTBEHHBIX 3ajjad MPHOPUTETOM
SBIISIIOTCSL  3aJaHUs Ha OOBSICHEHWE TMPOTEKaHWsT (U3NYECKUX SBICHHA M TPOIECCOB B
OKpY’KaIoIIe XKu3HHU, TpeOyronue BbIOOpa (DU3WYECKONW MOJENTU Il CUTYallud TPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBunm ¢ TpedoBanusmu DPI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHnI0 yd4eOHOro rmnpoiiecca 0a30BbIM ypOBEHb Kypca (U3MKM Ha YPOBHE CpPEIHEro
oOuiero o6pa3oBaHUs JTOJKEH M3y4yaThCsl B YCJIOBMSIX MpPEIMETHOro kaOuHeTa (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(GU3UKU T0JKHO ObITh HEOOX0AUMOE JTab0opaTOpHOE 000PYJOBAHKE /IS BHIIOJIHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYCHHUECKUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MHUHHMAaJIbHON JOCTaTOYHOCTH M 00ECHeYMBaeT IMOCTAHOBKY IEPEUUCIEHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBBIX JEMOHCTpAIUil A HUCCIENOBAHMSI HM3y4aeMbIX SIBJICHHM M TPOIIECCOB,
IMITUPUYECKUX U PYHTaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYyAOBaHUE JJIS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOOecreuyrBaeTcss B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IHU(PPOBBIX MPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUIE LU POBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IENISIMU U3Y4YEHUS GPUUKU B 00ILIEM 00pa30BaHUU SBISIIOTCS:

e (dopMupoBaHHE HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAyYHOMY HW3YYEHUIO

IPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE TMPEJCTABICHUA O HAy4yHOM METOZAE TIO3HaHus U (HOpMUpPOBaHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PECHUS KAaK Pe3ylibTaTa U3y4eHHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHre YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BAaHUEM (PU3MUECKUX 3HAHUNA U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTHUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JlocTkeHUe STHX Leed 00ecreyrBaeTCs PEUICHUEM CIEAYIOIUX 3a7ad B IPOIecce
M3YYCHUS Kypca (PU3UKK Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHHUS:

nproOpeTeHne CUCTEMBI 3HaHUN 00 O0IMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsSIX, BKIIOUAsk MEXAHUKY, MOJIEKYJSIPHYIO (PU3HUKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHATh TEOPETUUYECKUE 3HaHUA JUIsl OOBSICHEHHUs
Gu3nuecKkux SBIEHUM B MpHpoJe M JUIsl TNPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM KU3HU;

OCBOCHME CIIOCOOOB pEIIEHUS pa3IMYHbIX 3a/Jad C SBHO 3aJaHHOIN (u3nyeckoi
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CAMOCTOSTENbHOE CO3JaHue (HU3UYECKOH
MOJIEINN, aJIeKBATHON YCIIOBHUSM 3a/1a4H;

NOHMMaHue (PU3MUYECKMX OCHOB M TPUHIMIIOB ACUCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENy;

OBJI/ICHUE METOJAMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M TPOBENEHUS (HU3MIECKUX
HKCIEpUMEHTOB, aHalu3a M  UHTepOpeTanud  HHQOpMaluu,  OmNpeaereHus
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysbTara;

CO3/1aHU€e YCJIOBUH /ISl pa3BUTHsI YMEHUI MPOEKTHO-UCCIIEA0BATEIbCKON, TBOPUECKON
NeSITeTbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme 1o (Gu3mke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENh JIeTaeT BHIOOp MPOBEACHUS JTa0OpaTOpHBIX padoT u
OTBITOB C YUYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUarOIUXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyxarouiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MPOLIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TEOpUH. | paHUIIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHUM COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanorossle 1 I_[I/I(prBbIe HU3MCPUTCIIbHBIC HpI/I60pBI, KOMIIBXOTCPHBIC JaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpeIHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, UX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. CloKeHHe NepeMelleHUl 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEpEMEIICHUSI MaTePHUATbHOM TOYKH OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuueiiHoe naBmxeHue. [[BUkeHHEe MaTepUalbHOW TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJAYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAas CKOpocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: CHUJOMETp, JABUKEHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE NepeIadH.

Jlemoncmpayuu

Mopenb cucTeMbl 0TCUETa, MILTIOCTPAIIAS KHHEMAaTHYECKUX XapaKTePUCTHUK JTBUKCHUSI.

[TpeoOpazoBaHre ABMKEHUI C MCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HabGnronenue aBuxeHus Tena, OpOIeHHOTO MO YTIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEEICHIS] MTHOBEHHOU CKOPOCTH.

WccnenoBanne  COOTHOMICHHMsI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMH  TEJIOM  3a
MOCJIE/IOBAaTEIbHbIE paBHbIE MPOMEXKYTKM BpPEMEHM MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune ABUKEHUS apuKa B BI3KOW KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHOCTH [Manuies. Ilepsoiit 3akoH HeroToHa. IHEpLManbHbIE CUCTEMBI
OTCUY€TA.



Macca tenma. Cuna. IlpuHmmn cynepno3unuu cuid. Bropoit 3akoH HerooTona mist
MaTepUaIbHON TOUKU. TpeTuit 3akoH HproTOHA J1711 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKEHUs U cuiia TpeHus nokos. Kospoumuent tpenns. Cuna conpoTHUBICHUS
IIPU JIBUKEHUM TENA B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpauieHus. [lnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuueckue YCTpPONCTBA M IPAKTUYECKOE IPUMEHEHUE: MOJIIUIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuii.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHeHUE CUIT TPEHUS NIOKOSI, KAUEHUS U CKOJIbKCHHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHue aBrxeHUs: OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3UNHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akoHnbl COXpaneHusn 6 MexaHukKe

HMmnynsc MaTepralbHOM TOUKH (T€la), CUCTEMBI MaTEpUANIbHBIX TOUeK. MIMITylbec CHIIBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunernueckast sHeprus marepuanibHON TOukdu. Teopema 00 M3MEHEHMM KHHETHYECKOH
DHEPIUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1eGopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBAa M NMPAKTHYECKOE NMPHUMEHEHHE: BOJAOMET, KOIEP, MPYKUHHBII
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHHE.

[Tepexox mMoTeHIIMATLHON SHEPTUM B KHHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CHUJIBI C W3MEHEHHEM MEXaHWYECKOW JHEPTHH Tella Ha
pUMepe PacTsHKEHHsI PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABIKEHHS U B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, JKUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaumdecTBo BemecTsa.
[locTostnHas ABoraspo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporiecchl B UicalbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | 'paduueckoe mpecTaBiIeHne N30MPOLECCOB: U30TEpMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYECKUX COCTUHECHUM.

OnbIThl 0 AP PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Monens onbita IlTepHa.

OnbIThI, OKA3bIBAIOUINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mopaenb, HUTIOCTpUpYIOLIAsk TPUPOY JABIECHUS ra3a Ha CTEHKH COCY/a.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30MPOLIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Ompenenenne Macchl BO3AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEHUN 00BhEma
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO ra3a.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cuctemMa. BHYTpeHHss 3Heprus TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoOb! e€ m3MeHeHus. KonmndecTBo TemIoTsl U pabota. BHYTpeHHss SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Buasl Temionepenaydn: TEIIONPOBOIHOCTb, KOHBEKLUS, U3JyYCHHUE. Y ACIbHAs
TEIJIOEMKOCTH BelecTBa. Koan4yecTBo TEIITOTHI ITPH TEIUIONEpEaAYe.

[TonsitTue o0 anmabatHoM mporecce. [lepBbiif 3akoH TepMoauHaMmuku. [Ipumenenue
MIEPBOT0 3aKOHA TEPMOAMHAMHUKHY K H30mpoiieccaM. [ padudeckast uHTepIpeTaIus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTs MpoieccoB B MpUpoIe.

Tennossie MamuHbl. [I[pUHIMNBL JEHCTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus SHEPTUU B
TeIIOBBIX MammmHax. KoaddunueHT monesnoro nerctBus TerioBor MamuHbl. [{ukn Kapuo u
ero Ko3((UIMEHT MOJIE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: JBUTAaTEllb BHYTPEHHEIrO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tella MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH H3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOrO BO3JyXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITHSA).

H3meHeHne BHYTpeHHEH sHepruu (TemMrepaTyphl) Tela Ipu TeIuionepeaaye.

OnbIT 110 aIMabaTHOMY PACITUPEHUIO BO3/1yXa (OIBIT C BO3AYITHBIM OTHUBOM).

Mopenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUs, PEAKTUBHOTO JIBUTATEIIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3Mmepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoovt

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCONOTHAsS U
OTHOCHUTEIIbHAs BIKHOCTh BO31yXxa. HachlmenHblil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTB TEMIIEPATypbl KUIICHUS OT AaBJICHUS.

Teépmoe Teno. Kpucrammmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPHUCTAIIIIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. llnaBnenue u kpucramnuzauus. YJelbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYUCHU A COBPCMCHHBIX MaTrcpuraioB, B TOM qHUCIIC
HaHOMAaTCpHUaJlOB, U HAHOTCXHOJIOI'UH.

Llemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienre npu MOHMKEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienne HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

H3mepeHne OTHOCUTEIHHON BIKHOCTH BO3TyXa.

Pa3nen 4. DaekTpoanHaMuKka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tell. OIeKTpUYecKui 3apsan. JBa BHIa JIIEKTPUUECKUX 3apsiiOB.
[IpoBOIHUKY, TUDNIEKTPUKH U MOTYIPOBOAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTr0 3apsia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. Touednslid  3neKTpuyecKHil — 3apsf.
Onektpuueckoe mone. Hanpsok€HHocTh aiexTpuuyeckoro mofs. [lpuHuun cynepno3unuu
ANEKTPUUECKUX noJied. JINHUKM Hanps>KEHHOCTHU AIIEKTPUUECKOTO MOJIS.

Pabora cunm oanekrpocrarmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM Tosie. JludnekTpruieckasi IpOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTpOEMKOCTh IIIOCKOTO KOHJEHCAToOpa. DHEPTHs
3apsKEHHOTO KOHJEHCATOPA.

TexHuueckue ycTpoilcTBa M INPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
JJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOpP, KOMUPOBATIHHBIN
anmapar, CTpyHHbINA PUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLUIL ACHCTBUA 3JIEKTPOMETPA.

B3auMozeiicTBue Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

IIpOoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTUYeCcKast 3alluTa.

JMBNeKTpUKHU B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIaJHM ILJIACTHH,
PACCTOSIHUA MEXAY HUMH U TUIJIEKTPUYECKON IIPOHULIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUYECKOTO TOKA. MICTOUHMKM TOKA.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 115 ydyacTka 1enu.

DneKTpuueckoe COIIPOTHBIICHHUE. VY nensHoe COIPOTUBIICHUE BEILECTBA.
ITocnenoBarenpHOE, MApALUIEIBHOE, CMELIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) 3yieKTprueckoit nenu. KopoTkoe 3aMbIkanue.

DNeKTpOHHask IPOBOAMMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJUIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUYEeCKU TOK B PpacTBOpax M paciulaBax JJIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
JUccoLranus. JNEeKTPOIIN3.

DneKkTpruueckuil Tok B ra3zax. CaMOCTOSTENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHudyeckue YCTpOWCTBA M IPAKTHUYECKOE IPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, HCTOYHMKHM TOKAa, 3JEKTpOHarpeBaTelbHble MPHOOPBI, 3JIEKTPOOCBETUTENIbHBIE
npuOOpbl, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA TMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

M3MmepeHue cuibl TOKa U HAIIPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX IPOBOJHHUKOB OT JJIMHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHUS U MaTepHaa.

CMelaHHOE COETUHEHUE POBOTHUKOB.

[Ipsimoe uM3MepeHne 3IEKTPOABMKYIIEH cuibl. KOpOTKOE€ 3aMblkaHHE TalbBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3IEKTPOJIUTOB.

HckpoBoi pasps ¥ IPOBOAMMOCTb BO3AYyXa.

OaHOCTOPOHHSS TPOBOMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3yuyeHnue cMEmaHHOIO COCIMHEHUS PE3UCTOPOB.

W3mepenre  JIEKTPOABMKYLIEH CWIBI HCTOYHHKA TOKA H  €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

MesknpeamMeTHbIe CBSI3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kiiacce OCymIECTBISICTCS C YYETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢QyHkuus, mnapabona,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPhl M MX MPOEKIUU Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexannueckoe JBMKEHHE B JKUBOM mpupone, auddysus, ocMoc, Termioo0MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPIABIX TeJ, JKUAKOCTEM M Ta30B, 3JEKTPUYECKUE
CBOWCTBA METAJJIOB, JICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

l'eoepaghus: BTaxXHOCTBH BO3ITyXa, BETPHI, 0apoOMeETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIBb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUMHUKH, HCIOJb30BAHMWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOJMIIBHHUK, KOHAUITUOHED, TEXHOJIOTHU TOTYYEHUSI COBPEMEHHBIX MaT€pPHajoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJOTWH,  JJEKTpoCTaTHYecKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, 3JEKTpOHArpeBareibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. I1eKmMpoOMaZHUMHAA UHOYKUUA

[TocrosiHHBIE MarHuThHl. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarmuTHoe IIOJIE.
Bekrop maruuTHONM MHAYKUMU. [IpuHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuuy. KapTrHa TuHUi MarHUTHOW MHAYKLIWHU TOJISl HOCTOSIHHBIX MarHUTOB.

MarnutHoe mojie mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMA MHIYKIIMM MarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKeHUE 3apsiHKEHHOW 4YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue anekTpoMarHuTHOM uHAYKIMHM. [IOTOK BeKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIuK Papajes.

BuxpeBoe ayekTpuueckoe IMoje. ONEKTPOJABMXKYIIas Cuia WHAYKIMU B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIATENbHO B OTHOPOAHOM MarHUTHOM II0JIE.

IIpaBuno JleHnna.

NHIyKTUBHOCTG. fIBI€HNE CAMOMHIYKIUH. DJIEKTPOABUKYILAS CUJIa CAMOMHIYKIUH.



DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKINOHHAs [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUY MHOYKIMY MarHUTHOTO MOJIS.

B3aumopeiicTBue ABYyX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJIsI KATYIIKA C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3IEKTPOMATHUTHOM MHIYKIUU.

Pa3nea 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMACHUMHbIE KOTEOAHUA

KonebarenbHass cucrema. CBoOOJHBIE MexaHMuYeckue KojebaHus. ['apmMoHMuYeckue
kosnebanus. Ilepuon, wactora, amrumtyna U ¢asa konebanuil. IIpyKUHHBI MasTHUK.
Marematnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX Kojebanuil. [IpeBpaieHue sHepruu
IIPU TAPMOHUYECKHUX KOJIEeOaHUIX.

Konebarenbuplif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIy MEXaHWYeCKMMU M 3JIEKTPOMarHUTHBIMU
koneOanusMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS SHEPrUU B UJCAIBHOM KOJeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYXIEeHHbIE MeXaHHUECKUE KOJIeOaHusl.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMUs.

IlepemenHbIl TOK. CHHYCOMJANBHBIN MTEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMITTUTYIHOE U IEUCTBYIOIIEe 3HAU€HUE CUIIbI TOKA U HAIPSKEHHUSI.

Tpancdopmarop. [IpousBoacTBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HIHEPTHUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpod3Hepruu. KynbTypa ucCHoiab30BaHuUsA
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHu4eckne yCTpOMCTBA M MNPAKTUYECKOE TPHUMEHEHHE: DSIJIEKTPUYECKHH 3BOHOK,
TreHepaTop MEPEMEHHOr0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeIbHOW CUCTEMBI (MPY>KMHHBIN MM MaTeMaTHYeCKUN
MasITHHK).

HccnenoBanue CBOMCTB BBIHYKIACHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.



OcmumnorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa W HAOpsOKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOpA, KaTYIIKd MHAYKTUBHOCTHU U
KOH/JIEHCATOopa.

Mopeinb TMHUY 3IIEKTPOIEPEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT JJTUHBI HUTU U
Macchl rpysa.

HccnenoBanne NEPEeMEHHOTO TOKAa B LENM W3  IOCIEN0BATEIbHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckue BOJIHBI, yclI0BUs pacnpoctpanenus. [lepuon. CkopocTs pacnpocTpaHeHust
u januHa BonHbL [lomepeunble W mpoaonbHbIE BONHBL HWHTepdepeHmus u nudpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomarautHo# BojHe. CBOMCTBAa 3IEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakmus, uaTepdepenuns. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHE 3eKTpOMarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMITBI paInOCBA3H U TeJeBUIeHU. Pannonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKaroIIel Cpeibl.

TexHnueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BIKAJIBHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMATHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpUEMHHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmronenne otpaxkeHus U IpeIOMIICHUS! MEXaHUYECKUX BOJIH.

Habmonienue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HabmioneHue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHui.

UccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH:  OTpaX€HUE, MPEJIOMIICHHE,
noJsipu3alus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonrHeliHOe pacpoCTpaHEeHUE CBETa B OTHOPOIHOMN cperie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUIl B IMIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMPEIOMIICHHUS CBeTa. AOCOJNIOTHBIM IOKa3aTesb
npenomiieHud. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroa MOJTHOTO BHYTPEHHETO
OTpaKEHHUSI.

Hucniepcust ceera. CloxxHbIH cocTaB 6enoro cera. L[Ber.



ColOuparonue W paccewBamIIuMe JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJIa TOHKOM JMUH3BL. [locTpoeHune n3o0pakeHuil B COOMPAIOIINX U PacCEUBAIOIINX
nuH3ax. QopMyIia TOHKOM JIMH3bIL. Y BEJIMYECHHE, 1aBaEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBas ontuka. Wutepdepennus cBera. KorepeHTHble HUCTOYHUKH. Y CIIOBUS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakmus ceera. [Judpakuuonnas pemérka. YciaoBue HaOMIOAEHUS TIUIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOSKIIMOHHBIA  ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAs OINTHKA, AU(PaKIHOHHAS
pemeéTKa, NOJIIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCcTpaHEHHE, OTpakeHUWE U IpernoMieHue cBera. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenn MUKpOCKOIIa, TEIECKOIIA.

Hab6nronenue naTeppEpeHITNN CBETA.

HaGnronenue nucrnepcuu cBeTa.

[TosryueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIIUOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHUM B JIMH3aX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeHAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunbl NPUMEHUMOCTH KJIACCHUYECKONM MeXaHWKH. [locTymarsl crenuanibHOM TEOpHH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJISL CKOPOCTHM CBETa B BaKyyMe, NPUHLHII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCHUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE IJTUHBI.
OHeprusi ¥ UMITYJIbC PEISATUBUCTCKOM YaCTHLIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTHUIIBI. DHEPIHs MOKOS.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruu POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIHC
¢dorona.
OtkpeiTne u wucciaenaoBanue (ororddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s potodddekra. «KpacHas rpanuma» horodddekra.
Hasnenue cera. OnbitTel I1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHu4YecKkne yCTPOWCTBA M MpPAKTHYECKOE MpUMEHeHHe: (POTOod3aeMeHT, (POTOAATYUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHeETo Gotodddexra.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vyactuil. [lmanerapHas
mozenb atoMa. [locrynarer bopa. U3nyuenue u normnomenue GOTOHOB IpU MEpPEXoje aroma C
OJIHOTO YpOBHSl SHepruum Ha JApyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPruUM aroma
BOZOpPOAA.

Bonnossie cBoiicTBa yactull. Bonubl ne bpoiinsa. KopnyckynsipHO-BOJHOBOM Ayaau3M.
CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(CTIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Moguenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXKHOCTH CTpOEHMS  sA1pa. OtkpsiTHE
panuoaktuBHOCTH. OmbITH Pezepdopa mo onpeeneHuo cocTaBa paaAuoakTUBHOTO U3Ty4EHHs.
CsoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.

OtkpeiTue TpoTOHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenGepra—lBaHeHKko.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMmma-usinyueHue. 3akoH
PaaMOaKTUBHOIO pacnaja.
DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegexT maccol spa.

Snepubiii peaxktop. Tepmosaepuwlii cuHte3. IIpobrembl M MEpCHEKTUBBI  AAEpHON
DHEPreTUKU. DKOJIOTUUECKUE ACTIEKTHI IACPHON SHEPTETHKU.

DneMeHTapHble YacTulbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.
@dyHnaMeHTaIbHbIE B3auMoAecTBUs. EAMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpoicTBa M IMPaKTHYECKOE NMPUMEHEHHUE: J03UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

Cu€TYrK HOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
HccnenoBanue TpekoB vacTuil (1o roToBeIM poTorpadusim).

Pa3nes 8. Di1eMeHTBI ACTPOHOMHUM M aCTPOPU3UKH

Oranbel  pa3BuTus acTpoHoMuu. llpukiagHoe UM MHPOBO33pEHUECKOE
a4CTPOHOMHUH.

3HA4YCHUC



Bup 3Bé3anoro Heba. Co3Besaus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE IBUKECHHUE.

CounHeuHas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprun ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTPaJbHBIM KJIACC — CBETHUMOCTBY». 3BE3MBI
[JIABHOM TIOCJIENOBATEIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3Botoluu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxenne u auxkenne Connua B ['anaktuke. Tumnbl
rajJlakTuK. PannoranakTuky u kBazapel. YHEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. Paszberanme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe usimyyeHue.

Macmrtabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMAIbHOM U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, pOJb (usnueckod Teopun B (HOPMUPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B 001LEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTABIECHUIN O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyiiecTBisieTcss ¢ y4ETOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBA3aHHBIE C M3YyYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (akT, rumore3a, (Qu3Myeckas BeIMYMHA, 3aKOH, TEOpHs, HaAOJIOJIEHUE,
HKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLMHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIMMH,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKMBOM mHpupoje, KojeOaTenbHbIE IBMKEHUS B
JKUBOM TIpPUpOJIE, ONTHUYECKUE SBICHHUS B JKUBOM NpUpOJE, ACHCTBHE pagualiyd Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJLIM4YecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (GoTochEMKa 3eMHON
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUMN.

Texnonozus: TAHAXA DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOTO TOKA, 3JIEKTPOIABUIATEb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TeNeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEUHAas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro npeamera «Dusmka» Ha ypoBHE CpeaHero oOIiiero odpazoBaHUs
(0a30BbIf  ypOBEHB) JIOJDKHO  OOECHEYHTh  JOCTHKEHHE  CIEIYIOIIMX  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3nka» AOHKHBI OTPaXKaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYarOIIUXCsl PyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMid, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
paclIiMpeHre >XKU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW IMO3WIUU  OOYYArOIIerocss KaKk AaKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

MNPUHITHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEeMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECaxX TI'pa)KIaHCKOTo OOIIecTBa,
y4acTBOBAaTh B CAMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3alyy;

yYMEHHUE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTapHOH U BOJIOHTEPCKOH JIeITETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM Ipa)1aHCKOW MAEHTUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHIKCHHSM POCCHHCKHX
YU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEACHHUS;

CIOCOOHOCTH OIICHWBATh CHTYAlMI0 M TPHHUMATh OCO3HAHHBIE PEIICHHUS, OPUCHTUPYSICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M [IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHUSA:

ACTETUYECKOEe OTHOIIEHUE K MHPY, BKIIFOUAs CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIErO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MIPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4Y€eCKOT0 BOCTUTAHUS S

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJIBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
L€ YCTONYMBOIO Pa3BUTHSI YEJIOBEYECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH HSKOJIOIMUYECKOM HAIpaBIIEHHOCTHM HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOU NIeATENIbHOCTH, TOTOBHOCTh B MpOIecce U3Y4YeHUs (PU3UKH
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO EATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
Ba3oBrble JlorHueckme JeiicTBUA:

CaMOCTOSITEIILHO  (DOPMYJITMpPOBAaTh M aKTyaTU3UPOBATH MPOOJIEMYy, paccMaTpwBaTh c¢
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHIKCHUS;

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCCMaTPUBAEMBIX (DH3UUYECKUX SBIICHUSX;

pa3pabarhIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JEATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNIbTATOB IIENISAM,
OIICHUBATh PUCKU TMOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUSAX PEAIBHOT0, BHUPTYAIbHOTO |
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATHBHOE MBIIJICHUE TIPU PEIICHUH KM3HEHHBIX MPOOJIEM.

ba3oBble uccienoBaTeabCKHe JeiicTBHS .

BJIQ/IETh HAyYHOW TEPMUHOJIOTHEN, KIIOYEBBIMU TMOHATUSAMHU W MeToAamu (pu3mdeckoi
HayKH;

BIIAJICTh HaBBIKAMHU YYEOHO-HCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIICHHs 3aa4
(bU3UYECKOTO COAepKAHUS, TPUMEHEHHUIO Pa3IUIHBIX METO/I0B TTO3HAHHSI,

BIIAJICTh BHUJAMH JCSATEIHHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHWsS, €r0 HWHTEPIIpETaIuH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX Y4YEOHBIX CHUTYyallMsiX, B TOM 4YHCJE TMpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH MPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady, BBIABUTAThH
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apTyMEHTBhl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIONyYEHHBIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 33a/J]a4d B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HAHUS 10 (PU3MKE B MPAKTHUECKYIO 00IaCTh KU3HEACITEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIbHBIC TTOIXOIbI U PEIICHHMS;

CTaBUTH MPOOIEMBI U 3a]]a4H, TONMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.



PatGora ¢ undopmaunmeii:

BJIaACTb HABbBIKaAMHU ITOJTY4YCHUA PIH(bOpMaI_[I/II/I (bmnqecxoro COACPpIKaHHUA U3 MCTOUYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUi0 U
UHTEPIIPETALNIO HHPOPMALIMK PA3IMYHbIX BUJOB U (HOPM MpEICTaBICHHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(I)OpMaLII/IOHHbIX U KOMMYHHUKAIIHMOHHBIX TEXHOJIOTUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX W OPraHU3allMOHHBIX 3ala4d C CO6JHOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeHusl, IPaBOBLIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3NYECKOTO COACPKAHWS B paslIudHbIX Qopmarax ¢ y4ETom
Ha3HAueHUs MWHPOPMALMU W LEJIEBOM ayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
MPEJICTABICHUS U BU3YyATH3aIIH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHUE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllMi U CMSTYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO M3Jararb CBOKO TOYKY 3pPEHHUS C MCIOJb30BAHUEM S3bIKOBBIX
CPEACTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAaHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4y€TOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM J€ATEIbHOCTH, OPIraHHU30BBIBaTH M KOOPJIMHUPOBATH
JIEUCTBUA MO €€ IJOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBHUH, PaCIpelesiATh PO C y4ETOM
MHEHHMH y4aCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ylnbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUH HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYILECTBIIAATh TO3UTHBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTYyalMsX,
HPOSBIISATH TBOPYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIBHO COCTaBJIATH IUIAH PEUICHMs] PacuETHBIX M KAYECTBEHHBIX 3a]ad, IUIaH
BBITIOJIHEHHUS] MPAKTHUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOT0 IIpeMEeTa Ha OCHOBE JIMUHBIX MPENNOYTSHUH;
JienaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
peleHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSABICHHUIO JPYAULIUH B 00JacTu (U3MKH,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIS OLIEHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATH PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI U QpTYMEHTBI JPYTUX [IPU aHAIIA3E PE3YIIBTATOB JIEATEIbHOCTH;

MPUHUMATD ceOsl, MOHMMAsi CBOM HEIOCTATKU U JIOCTOMHCTBA;

[IPUHUMATh MOTUBBI U apIyMEHTBI APYTUX MIPU aHAIU3€ PE3YJIBTATOB JEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.

B nmporiecce qocTrKeHHS THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMEI IO (DHU3UKE ISt
YPOBHSI CpeAHero oOuiero oopa3oBaHus y OOy4YaOIIUXCsl COBEPUICHCTBYETCS SMOIMOHAIbHBIN
WHTEJJIEKT, MPEANoaraonmi ChoOpMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE IMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cephl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKJIFOYAOLIETO CaMOKOHTpOJIb, yMEHUe MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEN MOTHBALIMM, BKJIIOYAOLIECH CTPEMJICHUE K JOCTHMKEHHUIO €M MU YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

OMMATHH, BKIIOYAIOIIEH CIMOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE NPYTHX,
YYUTBIBATH €TO MPU OCYIIECTBICHUN OOIIEHHS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIFOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTHUMHU
JIOJBMU, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHGIUKTHL.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX polib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KAapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTUM, B MPAKTUUYECKOU
JIeSITeIIbHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS H3yYEHHBIX (U3UYECKUX MOJENIeH: MaTephalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPIOE TENO, WACANBHBIM ra3, MOJENU
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUECKUH 3apsi] NpHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KUHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJMHAMUKHU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHEHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TIO OKPY)XKHOCTH, WHEpPIHMs, B3aumMojencTBue Tei, auddy3us, OpoyHOBCKOE
IBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUuE 00bEMa Tell NMpHU HarpeBaHUU
(OXJMaXkJIeHUN ), TEIUIOBOE PaBHOBECHUE, UCTIAPEHUE, KOHJEHCAllU, TIJIaBJICHUE, KPUCTAILTU3ALINS,
KHUIIEHUE, BIQXKHOCTh BO3/yXa, MOBBIIICHUE JaBJICHUS ra3a MpU €ro HAarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapaMeTpamMH COCTOSIHMSI ra3a B H30Mpoleccax, 3JIEKTpU3alus Tell,
B3aUMO/ICHCTBUE 3aPSI0B;



ONKCHIBATh MEXaHMYECKOE JBI)KEHUE, UCHOJb3ys (M3MYECKHE BETUYMHBI: KOOpAMHATA,
IyTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIIYJIbC Tella, KHHETHYECKasl
SHEPrus, NOTEHIMAJbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, IpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCHOJb3YEMbIX BEIMYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (OPMYIIbI, CBA3BIBAIOIINE NaHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEIIMYUHAMU;

ONHKCBHIBATh W3YyUYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHHUS, HCIIOJIbB3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpEeAHssl KUHETHYecKas HSHeprus
XAO0TUYECKOTO JIBIXKEHUS MOJIEKYJ, CpeJHEKBaJpaTHyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI dHEprusi, pabora rasza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UUYECKHUI CMBICI UCIIOJIb3yEeMbIX BEITUYHH,
uX O00O03HAYEHHWS M EIUHHIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIINE MAHHYIO (U3HUECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OIKCHIBATh M3YYEHHBIC JJCKTPUYECKHE CBOICTBA BELIECTBA M DICKTPUUYCCKHE SIBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, PAa3sHOCTh TMOTEHIHUANOB; MpPU OIKCAHUH MPABUIBHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNBb3yEMbIX BEIUYHH, WX OOO3HAUEHUS W EIUHHIIBI;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DM3UYECKYIO BEJIMYMUHY C JPYTHMH BETUYHHAMU;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3yd (hU3MYECKHE 3aKOHBI U
MNPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPTuu, 3aKOH COXpPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJII, TIPUHITUIT
PaBHOIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIJIOBOTO BM)KCHUS
MOJIEKYJI C aOCOMIOTHOW TeMIepaTypoid, MEepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, MpW 3TOM pa3nuyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI MO HUCCIIEJOBAaHUIO (PU3UYECKUX SBIEHUH M TPOLIECCOB C
UCTIONIF30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYIHPOBATH
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISAITh TPSMBIE U KOCBEHHBIE H3MEpEeHHs] (DU3MYECKHX BEIWYMH, TPH ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs] W HWCIOJIh30BATh HM3BECTHBIE METOIBI OIEHKH
MOTPELTHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HUCHOJIB30BaHUEM
OpsIMBIX  U3MEPEHH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBATh pPE3yIbTaThI
MOJTYYCHHOW 3aBUCHMOCTH (PM3MYECKUX BEJIWYHMH B BHJIE TaONHIl U TPapUKOB, JIEaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO TPyAa MPH TMPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-MCCIENI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbI0, HCIOJIb3YS
dbuznyecKre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAlIM3a YCJIOBHSI 33/1a4d BEIOUPATh (PU3NYECKYIO
MOJIeJTb, BBIACHATH (PU3NYSCKUE BEIMUMHBI W (QOPMYIbI, HEOOXOIUMBIE s e€ peleHus,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,



pelaTh KayecTBEHHBIE 3a/ayM: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEYMBYIO LIEMIOUKY
paccyXIeHHU ¢ OOPO Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBIICHHUS;

UCTOJB30BaTh MPH PEUICHHH Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUM I TOMCKa M IpPEJACTaBICHHUs y4eOHOW M Hay4yHO-TIONYJSPHOM HH(pOpmanuy,
IOJYYEeHHOM M3 pa3iM4yHbIX MCTOYHMKOB, KPUTHYECKH aHAJIM3MPOBATh IOJy4aeMYHO
UH(OPMALIHUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUYECKHE 3HAHUA MO (U3UKE B IOBCEJIHEBHOM JKM3HM JJIs
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, JJIS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJICH, IIIaHUPOBATh paboTy
IpYyMNIbl, aJE€KBATHO OLIEHUBATh BKJAJ KaXJOr0 U3 YYaCTHUKOB TpPYNNbl B pELICHUE
paccMarpuBaeMou poOIEMBI.

K xonuy oOyuenust B 11 kjacce npeaMeTHble pe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCSl YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTO (PU3UKU B (POPMUPOBAHHM COBPEMEHHON
HAay4YHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IIPAKTUYECKOH
NeSITeILHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBIBATh TPAHMLBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJENeH: TOYeUHBIN
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOT'O Si/Jpa MU pellieHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (ITPOLIECCh) M OOBSCHATH UX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKY U KBAaHTOBOM (DU3MKM: 3JIEKTpUUECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE [JEHCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMAarHUTHas
UHAYKINS, JAEWCTBHE MarHUTHOTO IOJI1 Ha MPOBOAHMK C TOKOM M JBWXKYLIMICS 3apan,
AIIEKTPOMAarHuTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEIHOE paCIIPOCTPAHEHUE CBETA, OTPAKEHUE,
npenoMIieHue, Aucrepcus cBera, ¢orolrnnekrpudeckuit s dext (porodaddexr), cBeToBOE
JaBJICHHE, BO3HMKHOBEHME JIMHEHYATOrO CIEKTpa aTOMa BOJOpPOJAA, €CTECTBEHHas U
HCKYCCTBEHHas paJiMOaKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUYECKHE, MarHUTHBIE, ONTHUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IUUHBIX CPEJ) M AJIEKTPOMArHUTHbBIC SBJIECHUS (IIPOIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DIEKTPUYECKHH 3apsil, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, JIEKTPOIBUKYIIAS CUIIA,
pabota Toka, cuia Amnepa, cuia JlopeHa, MHIYKTUBHOCTb KaTyIIKU, YHEPTHUS JIEKTPHIECKOTO
U MarHuTHOTO TOJIeH, TepuoJ W 4YacToTa KojieObaHuil B KojeOaTeNbHOM KOHTYpe, (OKycHOe
paccTosHUE W ONTHUYECKas Cuja JIMH3bI, NMPH ONMUCAHUU IMPABUIBHO TPAKTOBATH (DHU3MUYECKHIA
CMBICJT HCIOJb3YEMbIX BEJIIMYMH, YKa3bIBaTh (DOPMYIIbI, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIC SIBJIEHUS W TPOLIECCHI, HUCHONb3YS (PU3HMUECKue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
UMIynbc (OTOHA, MEpPHOJ IoJypaclaza, SHEpPrus CBSI3M ATOMHBIX sep, IPU ONUCAHUU
NPaBUIbHO TPAaKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEIUYMH, UX OO0O3HA4YEHUs U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (PM3UYECKYIO BEIMUYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HAUCHUE (PU3UUECKON BEIIUYHHBI;



aHAIM3UPOBaTh (U3NYECKUE MPOIECCHl M SBJICHUSA, UCHOIb3Ys (U3NYECKHE 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCJEAO0BAaTENbHOIO U MAPALIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akoH 3JIEKTPOMAarHUTHOM  MHAYKLIHUH, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKCHHSI CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OWHmTeHa Ui ¢GoTtodddekra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpPAaHEHHsI MMIIYJIbCa, 3aKOH COXPAaHEHHs DJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MacCOBOIO 4YMCJIA, MOCTYyJaTbl bopa, 3aKOH PajMOaKTMBHOIO paclana, MpU ATOM pas3jInyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTU4YeCKOe BBbIPAKEHHE U YCJIOBUS (TpPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OIpEAEIIATh HaIlpaBJIEHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJS IPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OMHUCHIBATh U300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajoM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UYECKUX SIBICHUH W MPOIECCOB C
MCIIOJIb30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHMI: COOMpPATh YCTAaHOBKY M3 INPEAJIOKEHHOTO
000py1I0BaHUs, IPOBOUTH OIBIT U (JOPMYJIUPOBATH BHIBOIBI,

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BbIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHHS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKHUX BEIIMYHMH C UCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
buznyecKuXx BENMWYMH B BHAE TaOMUIl M TpaduKOB, [elaTh BBIBOABI IO pe3yabTaTaMm
WCCIIEI0BAHMS;

coOnronarh mnpaBuia 0O€30IacHOrO TpyAa IPH IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-HCCIEeI0BAaTeIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THbIE 3aJayd C SIBHO 33JaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1adll BHIOMPATh (PU3NUYECKYIO
MOJieIb, TIPOBOJUTH PAacUYEThl U OIEHUBATh PEATbHOCTh MONYYEHHOTO 3HA4YeHHs (hU3HUECKOM
BEJIMYMHBI,

pemath KauyecTBEHHbIE 3aJaud: BBICTPAaWBATh JIOTMUYECKH HEMPOTUBOPEUMBYIO IIETIOUKY
PacCyXXJIEHUI ¢ OTTOPOM HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHNUS,

UCTIONB30BAaTh TPU  PELICHWH YYEeOHBIX 3a7ad COBpPEMEHHBbIE HWH(OpPMAIUOHHBIC
TEXHOJIOTHUH JUIsI TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMHQOpMAIMK, MOJYyYEHHON W3 pas3IMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIy4aeMyro HH(OPMaIINIO;

OOBSCHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iniaTh
yCIIOBHA UX 0€30M1acCHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HU;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKWE 3HAHHUA MO0 (U3UKE B TOBCEAHEBHOW IKU3HU s
oOecrieyeHHs 6€30MaCHOCTH MPH 00paIleHUH ¢ TPHUOOpaMH U TEXHUUYECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3/I0POBbS U COOIOICHUS HOPM HKOJIOTHYECKOTO MOBEACHHS B OKpY Kalolleil cpee;

paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, TUIaHUPOBATh paboTy
TPYNIbL, paIlMOHATBHO pacCHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYALUSAX, aJICKBATHO OLIEHMBATh BKJIAJl KAXKJOTO U3 YYAaCTHUKOB TPYIIHI B
pelieHne paccMaTpuBaeMol POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosnunyectBo 4yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM
0 Kourposbubie Ilpakrunueckne  (uupposbie)
n/n porpamMMel Beero 0 0 00pa3oBaTeIbLHLI
PaooTbI PaooThI pasoBarte1 ¢
pecypcbl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITO3HAHUS
bubmuorexa [JOK
1.1 ®u3rKa U METOIbl HAYYHOTO MMO3HAHUS 2 https://m.eds00.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kurematua 5 https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
2.2 | Numavuka ! https://m.eds00.ru/7f41bf72
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 Eggg?/ﬁeeﬁzgﬂﬁm 21072
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
. bu6nmoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TepMOMHAMUKH 10 1 https://m.edso00.ru/7f41bf72
33 ArperatHble cocTosiHUS BelecTBa. da3oBbie 5 bubnnorexka [JOK
' epEX o Ibl https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. 9JIEKTPOJINHAMUKA
bubmuorexa [JOK
41 | OmexrpocTatika 10 1 https://m.eds00.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKnid TOK. Toku B 12 1 1 bubnmoreka [JOK
' pa3IMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Wroro no pazneny 22
PezepBHOe Bpemst 2 1
OBIIEE KOJIMYECTBO YACOB I1O 68 4 4

I[TPOT'PAMME
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11 KJIACC

Ne HaunmenoBaHmue pa3xaesioB U TEM IPOrpaMmMmabl

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

n/n Beero E;;OTTPL‘:M’HI’” Ey?élg;g:le o0pazoBaTe/ibHbIE pecypchbl
Paznea 1. JIEKTPOJAMHAMUKA
bubmuorexa [JOK
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHAsT HHIYKIIHS 11 1 3 https://m.edso0.ru/7f41¢97¢
Hroro no pazgeny 11
Pa3znen 2. KOJIEBAHUMSI 1 BOJIHBI
bubmuoreka [{OK
2.1 MexaHU4YeCKHEe U AJICKTPOMArHUTHBIE KOJICOaHMS 9 1 hitps://m.edsoo.ru/7f41c97¢
2.2 MexaHuueckre U 3J1€KTPOMarHUTHHIE BOJIHBI ) 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
2.3 | Onruxa 10 3 https://m.edso0.ru/7f41c97c
Hroro no pazgeny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUU OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CHIEIIUATIBHON TEOPUU OTHOCUTEIBHOCTH 4 1 BH6H.HOTeKa HOK
https://m.edsoo.ru/7f41c97c
HToro 1o pasueny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOW OMTUKHU 6 BH6H.HOTeKa HOK
https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
4.2 Crpoenue atoma 4 https://m.edso0.ru/7f41c97c
bubnunorexa LIOK
4.3 AtomHoe A1po 5 https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 15
Pa3znen 5. 3JIEMEHTbI ACTPOHOMMUHU U ACTPO®PU3UKHU
but6mmorexa [IOK
5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 1 hitps://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6.1  Obobwarowmee noeToperue 4 https://m.edsoo.ru/7f41c97c
HToro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJM4ecTBO YacoB Hata DJIeKTpOoHHbIe U pPOBbIE
Ne T U3yYeHusl oOpasoBaTe/bHbIE
eMa ypoka
m/m Bce Kontpoanu IMpakruueck pecypchbl
ro ble padoTbl e padoOThI
1 ®usuka — Hayka o npupone. Hayunsie MeToasl 1 bubmmoreka [IOK
MMO3HAHHUS OKPYIKAIOIIEro MHUpa https://m.edsoo.ru/ff0c32e2
2 nayenolt caprimst supa. s npasmcekol dmenmocn 1 Butimorea [1OK
moy;eﬁ > https://m.edsoo.ru/ff0c33e6
Mexanuueckoe nBuxkeHne. OTHOCUTEIHLHOCTh
3 MEXaHHYECKOTo JABIKeHus. [lepemerienre, CKOpOCTh 1 Eubmorexa IIOK
' ’ ’ https://m.edsoo.ru/ff0c3508
yCKOpEHHUe
4 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1 bubmorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOyCKOpeHHOE IPSIMOTMHEWHOE ABM)KEHUE 1 bubmiorexa LIOK
YCKOP p https://m.edsoo.ru/ff0c372e
bu6mmoreka [IOK
6 CBoOoaHoe nagenue. Y cKopeHue cBOOOHOTO MaIeHUs 1 hitps://m.edso0.ru/ffoc39cc
7 KpuBonunelinoe neuxenue. [[BuxeHne MaTepuaabHOU 1 bubnuoreka [IOK
TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
8 [Tpunuun otHocutenbHocTH ["anunes. MHepnuanbHble 1 bubnnoreka [JOK
cucrembl otcuera. [lepBsiii 3akoH HproToHa https://m.edsoo.ru/ff0c3be8
9 Macca Tena. Cuna. [IpuHImn cynepnosuuuu cui. 1 bubnnoreka [JOK
Bropoii 3akon HeroTOHA [1Ist MaTepraaIbHON TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuii 3akoH HbroToHa J17151 MaTepuanbHbBIX TOYEK 1 Eubmorexa LIOK
p p https://m.edsoo.ru/ff0c3be8
11 3akoH BceMHUpHOTo TsaroteHus. Cuna Tsokectu. [lepsas 1 bubnuorexa [JOK
KOCMHYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cwuna ynpyroctu. 3akon ['yka. Bec Tena 1 https://m.edsoo.ru/ffoc3els
Cuna tpenus. Koaddumment tpenuns. Cuna Bumorexa LIOK
13 COTPOTHUBIICHUS TIPU ABMXKCHHUH TeJIa B )KUIKOCTH WIIH 1

rasc

https://m.edsoo.ru/ff0c3f76
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

HOCTYHaTeJ'H:Hoe 1 BpalllaTCJIbHOC ABUKCHUEC a0COJIFOTHO

bu6mmoreka [IOK

14 TBEPAOTO TeEJA. MOMeHT cwibl [lnedo cunel. YcioBus https://m.edsoo.ru/ffoc41a6
paBHOBeCHs TBEPAOIO Tela
15 | EomymLC aTeplaTLAOH Tou, cheToun T Busamoress LIOK
e —— ' P yIbed. https://m.edsoo.ru/ff0c43d6
CaKTUBHOEC JIBUKCHHE
g Paboraouorn cupa. Kumenrieoras eprus BuSamores 110K
P 1 - 1e0p https://m.edsoo.ru/ff0c4502
KHHETUYECKOW dHEPTUHU
yp | Dorenuaguias oucprun Norsatnes nepris Busamoress LIOK
yrpyr PMUD DYKHHDI. https://m.edsoo.ru/ff0c461a
SHEPTHUsl Tejia BOJIU3U MOBEPXHOCTU 3eMITH
[ToTenuuanbHbIe U HEMOTEHIIUANbHBIE CUITBL. CBSI3b
18 paboThl HEMOTEHIIUATBHBIX CHJI C U3MEHEHHEM bubnnoreka [JOK
MEXaHUYECKOW YHEPTUU CHUCTEMBI TeJl. 3aKOH COXpaHCHUS https://m.edsoo.ru/ff0c478c
MEXaHUYECKOU SHEPTUU
JlabopaTtopHas pabota «lccnenoBanue cBsizu padOThHI
19 | cuibl ¢ I3MEHEHUEM MEXaHWYECKON SHEPTHH TeJla Ha
MIPUMEPE PACTSHKEHUS PE3HHOBOTO KT'yTa»
KonTponbnas padora no teme «Knnematuka. J[uHamuka. bubnnoreka [JOK
20 }
3aKOHBI COXPAaHEHHS B MEXaHUKE) https://m.edsoo.ru/ff0c4b74
21 OcHOBHBIE TOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOM bubnnorexa [JOK
teopun. bpoyHoBckoe aBmxkenue. Juddysus https://m.edsoo.ru/ffOc4dc2
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUIL
22 BemecTBa. MoJIenu CTPOCHHUS Ta30B, JKUIKOCTSH U
TBEPJIBIX TEIl
23 Macca monekyn. KonngectBo BemiectBa. [loctosinHas
ABoraapo
24 TenmoBoe paBHOBecue. TeMneparypa u €€ U3MEepeHHeE.
[IIxana temnepatyp Llenbcus
. bubmuorexa [JOK
25 Wneanbusiii raz B MKT. OcHoBHOe ypaBHeHne MKT https://m.edso0.ru/ffocafde
26 amoniacekol onepps e Mosekys, Y pastcre Eumaorerca LIOK
P yryp https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI



https://m.edsoo.ru/ff0c41a6
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JlaboparopHas padota «lccrnenoBanue 3aBUCUMOCTH

28 MEX1y apaMeTpaMy COCTOSHUSL Pa3peKEHHOTO ra3a 1
29 W3onporeccsl B H1€aIbHOM T'a3e U UX IpaduuecKoe 1 bu6mumoreka [IOK
IPE/ICTABICHNE https://m.edsoo.ru/ff0c570e
BHyTpeHnHsisa sHEprust TepMOAMHAMUYECKOH CUCTEMBI U B
. nommoreka [JOK
30 %HOCO6BI e€¢ m3MeHeHus1. KonuaecTBo TeraoTsl U padoTa. 1 hitps://m.edso0.ru/ff0c5952
HYTPEHHSIS1 SHEPTHsl OJJHOATOMHOIO UJeaIbHOTO rasa
31 Buns! Teronepenaun 1 bubimorexa LIOK
P https://m.eds00.ru/ff0c5¢36
32 VnenbHast TEIIOEMKOCTB BelecTBa. KonuaecTBo 1 bu6mmoreka [IOK
TEIUIOTHI IIPH TEILIonepenaye. AauadaTHbIN polece https://m.edsoo.ru/ff0c5c36
33 [IepBblil 3aKOH TEPMOAVHAMUKHU U €r0 IPUMEHEHHE K 1 bubnnorexa [JOK
U30IpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTumocTs mporieccoB B mpupoe. Bropoii 3akon 1 bubnnorexa [JOK
TEPMOJIUHAMHUKHI https://m.edsoo.ru/ff0c6230
N . bubmuorexa [JOK
35 [Ipunnun nevicteus u K111 TemnoBoit MamHsbl 1 httos://m.edsoo.ru/ffoc600a
36  Ilwuxn Kapuo u ero KIT/| 1
37  Dkonoruyeckue mpoOIeMbI TETUIOIHEPTETHKU 1
38 O6o6maromuit ypok «MomnekynsipHas ¢pusrka. OCHOBBI 1 bubnnorexa [JOK
TEPMOTUHAMHUKI) https://m.edsoo.ru/ff0c6938
39 KonTponbHas padota no teme «MonekyinspHas pu3uka. 1 bubnnorexka [JOK
OCHOBBI TEPMOTUHAMUKH https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u 1 bubnuorexa [IOK
KUIIEHHE https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAs M OTHOCUTENbHAS BIAXKHOCTh BO3yXa. 1 bubnnoreka [JOK
HaceImennslii map https://m.edsoo.ru/ff0c64d8
42 Amiorponin castors xpncranion. Ko xprcra. | 1 BuGmorerca LIOK
C : ' https://m.edsoo.ru/ff0c65f0
OBPEMEHHBIC MaTEPHAITBI
43 [InaBnenue u kpucraumsanus. Y AejbHas TEILUIOTa 1 bubnuorexa [IOK
miaBiaeHus. Cyonumarius https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44  VYpaBHeHUE TEIIOBOro OaaHca 1 hitps://m.edso0.ru/ffoc6820
45 DnekTpusanus Tel. DIeKTpuueckuil 3apsa. /Isa Buma 1 bubnmoreka [JOK
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QJICKTPHUUYCCKUX 3apsa10B

https://m.edsoo.ru/ffOc6bcc

46 [IpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH bu6mumoreka [IOK
COXpaHCHHS AJIEKTPHUUECKOTO 3apsijia https://m.edsoo.ru/ff0c6bcc

47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. Toueunblii bu6mmoreka [IOK
DIIEKTPUYECKUI 3apsijl https://m.edsoo.ru/ffOc6ced

o | Lonprbmect srespuienro now. llpmm BuSamores LIOK

YHCPIIOSHIL p - https://m.edso0.ru/ff0c6df2
HaNPsHKEHHOCTH

49 Pabota cwit anexktpocrarudeckoro noJis. I[Torenmuan. bu6mmoreka [IOK
Pa3zHOCTh MOTEHIMATIOB https://m.edsoo.ru/ff0c6f00

50 [IpoBOAHMKY M TUAIEKTPUKU B AIEKTPOCTATUYECKOM bubnnorexa [JOK
moJie. JIusnekTpruyecKas IpOHUIIAEMOCTh https://m.edso00.ru/ff0c7018

51 OnextpoémkocTh. Konaencaro bubmorexa LIOK

p - ROHA p https://m.edso0.ru/ff0c7126

57 DNEeKTPOEMKOCTh TUIOCKOTO KOH/IEHCATOpa. DHEPrust bubnnoreka [JOK
3apsHKEHHOI0 KOHIEHCaTopa https://m.edsoo.ru/ff0c72c0

53 JlabopaTopHas pabota "M3mepeHue 3MeKTpoEMKOCTH 1
KoHAeHcaTopa'

[TpuHIMI NEiCTBUS U IPUMEHEHHE KOHACHCATOPOB,
54 ~ KONMHPOBAILHOIO ammapara, CTpyHHOTO MIPUHTEpA.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJICHHe
ANEKTPONpUOOPOB
DNEeKTPUYECKUI TOK, YCIIOBUSI €T0 CYIIECTBOBAHUS.
55 | IloctosHnsbIil Tok. Cuna Toka. Hanpsxenue.
Conporunenue. 3akoH Oma 1Jisl ydacTKa e
5 cosunerne npososmko. NaGoparopan pagora 05 Bumsorerca [IOK
A POBO/L ; patoptas p : https://m.edsoo.ru/ff0c74f0
«3yueHne cMemaHHOTO COeIMHEHUSI PE3UCTOPOBY»

57 PaGoTta 1 MOIITHOCTH AIIEKTPUIECKOTO TOKA. 3aKOH bubnmoreka [JOK
Jxoynsi-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 171 OJIHOM (3aMKHYTOM) 3JIEKTPUYECKON

5g e, Kopotkoe 3ambikanue. JlabopaTopHas pabota 05 bubnuorexa [JOK
«M3mepenne DJ]C MCTOYHHMKA TOKA M €r0 BHYTPEHHETO ' https://m.edsoo.ru/ff0c7ae0
COIIPOTHBIICHUS»

DNeKTpOHHAsi TPOBOAUMOCTh TBEPABIX METAIIOB.

59 = 3aBUCHMOCTH CONPOTUBIICHUS METAIIOB OT

TemiepaTypbl. CBEpXIIPOBOIMMOCTh
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60 DJNIEKTpUYECKUI TOK B BakyyMme. CBOMCTBA 31IEKTPOHHBIX

MyYKOB 1
[TomynpoBoIHUKH, X COOCTBEHHAS U IPUMECHAs BuGmiorexa LIOK

61 npoBoauMocTh. CBoiicTBa p—N-niepexoa. 1 https://m.edso0.ru/ff0c84ae
[TosrympoBOTHUKOBEIE TPUOOPHI — :
DJeKTpUUYECKU TOK B paCTBOPAx M pacIuiaBax

62 AJIEKTPOJIUTOB. DJIEKTPOIUTHYSCKAS TUCCOITUAIINS. 1 Eggg?/ﬁeeﬁi&orﬁ/ffo c82ba
ONEKTPOIHN3 — '

63 DNeKTpUYeCcKuil TOK B razax. CaMOCTOATENbHBIN U 1 bubnuorexa [JOK
HECaMOCTOATENIbHBIN pas3psa. Momnust. [Tnazma https://m.edsoo.ru/ff0c84ae
DnexTpuueckrue npudopsl U yCTPOUCTBA U X Bu6muorexa LIOK

64  mpakThueckoe nmpumeHeHue. [IpaBuia TeXHUKH 1 https://m.eds00.ru/ffocssfc
0€30MacHOCTH — :

65  OOGoOmarommii ypok «JIEKTPOTHHAMUKAY 1 Eggg?/(;;eeﬁsg)orﬁ/ffo 88be
KonTtponsHast pabota 1o Teme «IeKTPOCTaTHKA.

66 [TocTOsIHHBIN 2NIEKTPUYECKUN TOK. TOKH B pa3IMYHBIX 1 bubnnoreka [JOK
cpenaxy /Beepoccuiickas mpoBepouHas paborta rnpu https://m.edsoo.ru/ff0c8a8a
MPOBEACHUHU Ha OYyMaKHOM HOCHTEIIE

67 PezepHblil ypok. KonTposibHas paboTa 1o teme 1 bubnuoreka [IOK
"DnekTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblIil ypok. O6006maromuii ypok no temam 10 1 bubnnoreka [JOK
Kj1acca https://m.edsoo.ru/ff0c8f6c

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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11 KJIACC

Ne KosinyecTBo yacoB Hara DJIeKTpOoHHbIe UG pOBbIE

n/ Tema ypoka B Kontpoabn [Ipakruueck  HM3y4e | oOpasoBaTe/IbHbIE

n Cero e pa6oThl 1e padoTsI HHus pecypcehbl
[TocTosiHHBIE MATHUTHI U UX B3aUMOIeHiCTBHE. MarHuTHOE Bu6muorexa LIOK

1 nosie. Bektop MarHuTHON UHIYKIUU. JIMHUK MarHUTHOM 1 htps://m.edso0.ru/ff0c9778
UHIYKIHH

2 MarnuTtHO€e noJjie TpoBOJHUKA ¢ TOKOM. OMBIT IpcTena. 1 bubnuorexa [JOK
B3anmMoieficTBrE TPOBOTHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas padota «/3yueHne MarHuTHOTO MOJIS 1 1 bubnunoreka [JOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ffOc98fe
JleiicTBrEe MarHUTHOI'O NOJISl HA MMPOBOJHUK ¢ TOKOM. Cuiia BuGnuorexa LIOK

4 Awmmepa. JlabopatopHast pabora «ccinenoBanue neicTBus 1 1 hitps://m.eds00.ru/ffoc9aco
IIOCTOSTHHOT'O MarHnTa Ha paMKy C TOKOM — )

5 JleiicTBrE MarHUTHOTO TIOJISl Ha IBUXKYIIYIOCS 3apsKEHHYIO 1 bubnunoreka [JOK
gactuny. Cuia Jlopenma. Pa6ora cuiiel Jlopenia https://m.edsoo.ru/ff0c9df4
DnekTpoMarHuTHast MHAYKIHs. [lIoTOk BeKkTopa MarHUTHOM

6 uaaykuuu. O/1C nHaykuuu. 3aKoH IEKTPOMarHUuTHOM 1
nHaykiuu Papanes

7 JlabopaTtopHas pabota «MccnenoBanue siBICHUS 1 1 bubnuorexa [JOK
DIIEKTPOMArHUTHOM MHIYKIHH) https://m.edso0.ru/ffOcal50
NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3JC Bu6morexa LIOK

8 CaMOMHAYKIIMU. DHEPIHsl MArHUTHOTO MOJS KaTYIIKHU C 1 https://m.eds00.ru/ff0cas00
TOKOM. DJIEKTPOMAarHuTHOE IOJe S '
TexHUYecKue yCTpOMCTBA U MX PUMEHEHHE: TTOCTOSTHHBIE

9 MarHUThI, JIEKTPOMArHUTHI, JIEKTPOBUTATENb, YCKOPUTEIIH 1
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAS TIeYhb

10 O6o6maromuii ypok «MarauTHoe mosie. DIeKTpOMarHUTHAS 1 bubnmoreka [JOK
HHIYKITHAS https://m.edsoo.ru/ffOcab82

11 KonTponbHas pabota no teme «MaruutHoe mouie. 1 1 bubnnorexka [HOK
DeKTPOMAarHUTHAS WHIYKIIHS) https://m.edsoo.ru/ffOcad58
CBobOoHBIE MEeXaHHUECKUE KoeOanus. [ apMoHudeckue BuGmorexa ITOK

12 KHOJIe6aHI/I$I. VYpaBHEHHE TAPMOHUYECKUX KOJIEOaHHIA. 1 hitps://m.edsoo.ru/ff0cafos

pEBpALLIEHUE SHEPTUU

13 JlaGopatopHnas pabora «lccnenoBanue 3aBUCUMOCTH 1 1

ncpuoaa MaJibIX KoJIeOaHnit I'py3a Ha HUTHU OT OJIMHBI HUTHU U
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MAacchl Ipy3a»
Konebarenpubiit KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE

KoJie0aHUs B UICATBHOM KOJIe0aTeIbHOM KOHTYpE. bubmumorexa [IOK
14 .
AHaNOrus MeK1y MEXaHHUSCKHMH H AJICKTPOMArHUTHBIMU https://m.edsoo.ru/ff0cb820
KOJIeOaHUSIMU
15 ®opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B bubmuorexa [JOK
HIeaIbHOM K0JIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ffOch9c4
o Dpescrameme o sryou rorcba Byore LK
— ‘ ' https://m.edsoo.ru/ffOchb86
BIHYKJICHHBIC 3JICKTPOMArHUTHBIC KOJICOAHUS
17 Bepeenui o Caycontan repoveni ox Bysorea 110K
Ol p ' YA https://m.edsoo.ru/ffOchd34
JEMCTBYIOIIEE 3HAYCHHE CHIIBI TOKA U HAMIPSKCHUSI
18 Tpanchopmarop. [IpousBoacTBo, epenada u noTpedIcHUe
3JIEKTPUYECKOM SHEPIUU
lo | ol s parcsos tpvercne erputeceor B LOK
» TCHCpATOpa TIEp ’ https://m.edsoo.ru/ff0cc324
aJIeKTpoIepeaayd
DKOJOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE IIEKTPOIHEPT UL
20  Kynbrypa ucnonp30BaHUs EKTPOIHEPTUU B TOBCETHEBHOH
KU3ZHU
1 Moammecse sonm, ycooous pacpocrpanen. lepion B 10K
POCTL PaclpocTp A ' P https://m.edsoo.ru/ff0cca54
Y TIPOIOJIHHBIC BOJIHBI
22 3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. bubnmnoreka [JOK
TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DJIEKTPOMArHUTHBIE BOJIHBI, UX CBOWCTBA U CKOPOCT. bubmuorexa [JOK
[IIkaa 31eKTPOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMITBI paguOCBsI3U U TeIeBUACHUS. Pa3BuTne cpeacTs
cBsi3u. Pagmonoxkarust
bubmuorexa [JOK
25  KonrtponbHas padora «KonebaHus U BOIHBI) httos://m.edsoo.ru/ffocc6s
26 [IpssMonrHENHOE pacIIpOCTPAHEHNE CBETA B OJHOPOAHON bubnnorexa [JOK
cpene. Toueunslii HCTOYHHUK cBeTa. JIyd cBeTa https://m.edso0.ru/ff0cd350
27 OTtpaxkenue cBeTa. 3akOHbI OTpaxkeHus ceera. [locrpoenue bubnmoreka [JOK

M300pakKCHHH B TUIOCKOM 3epKaJjie

https://m.edsoo.ru/ff0cd4e0
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[Ipenomiienue ceta. [lonHOe BHYTpeHHEE OTpaskeHUE.

bu6mmoreka [IOK

28 IIpenenbHbIiA Yro MOJIHOIO BHYTPEHHETO OTPAYKEHHUSI https://m.edsoo.ru/ffOcd7f6
29 Jlaboparopuas pabota «/3mepeHue mokaszarens bubnmoreka [JOK
MIPEJIOMIICHHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [loctpoenue nzobpakenuii B muH3e. Dopmyria bubmuorexa [JOK
TOHKO# JIMH3bI. YBEJTMYCHUE JTMH3bI https://m.edsoo.ru/ffOcddle
31 Jlaboparopnas padota «VcciienqoBanre CBONCTB
M300paKCHUH B JIMH3aX»
37 JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.
Jlaboparopnas pabota «Habmronenue nucnepcuu CBeTa
33 WuTepdepennus ceera. Audpakuus ceera. JJudpakunonnas bubnnorexa [JOK
pemérka https://m.edsoo.ru/ffOced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsipuzanus ceeta Eggg?/(;;eeﬁsg)or{f/ffo cf02e
35 OnTryeckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX
0€30MMacHOr0 MPUMEHEHHS
36 I'panunIbl MPUMEHUMOCTH KIACCUYECKOW MEXaHUKH. bubnnorexka [JOK
[TocTynarel crielualbHOW TEOPHUH OTHOCUTEILHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENHHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JIeHE BPEMEHH bubnnorexa [JOK
1 COKpAIICHHUE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprus U UMIYIbC PENSATUBUCTCKOW YacTUlbl. CBs3b bubnnoreka [JOK
MAacChl ¢ JHEPTUEH M UMITYIILCOM. DHEPTHsl TOKOS https://m.edsoo.ru/ffOcfc68
39 KonTtponbHas pabora «OnTtuka. OCHOBBI cllel[MaTbHON bubnuoreka [IOK
TEOPUH OTHOCHTEIIBHOCTH) https://m.edsoo.ru/ffOcf6f0
bubmuorexa [JOK
40 = ®oronsl. Popmyna [Inanka. DHeprus 1 UMIyJabC GoToHa httos://m.edsoo.ru/ffocfel6
41 OTtkpoiTHe u uccnenoBanue Goroddpdexra. OnbiTe A. I bubmuotexa [JOK
CroseroBa https://m.edsoo.ru/ffOcffc4
42 3akonbl poTtorddexra. YpaBHeHHE DWHINTEHHA TS bubnmoreka [JOK
dororddekra. «KpacHas rpanuna» hororddexra https://m.edsoo.ru/ff0d015e
43 Hasnenne cBera. OnwiTe [1. H. JIebeneBa. Xumudeckoe bu6mmoreka [IOK
JICWCTBHE CBETA https://m.edsoo.ru/ff0d04a6
44 TexHudeckue ycTpoucTBa U IMPAKTUYECKOE IPUMEHECHUE:
(dhoTo371eMeHT, (HOTOIATUUK, COTHEUHAs OaTapesi, CBETOIHO.T
45 Pemenne 3agay mo TemMe «JI€MEHTHI KBAHTOBOM OIITHKH Brbmzorexa LIOK

https://m.edsoo.ru/ff0d030
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2

Mopnens aroma Tomcona. Onbitel Pesepdopaa mo bubnmoreka [JOK
46 .
paccestHuIO o-yactuil. [TanerapHast Moaelb aToMa https://m.edsoo.ru/ff0d091a
bu6mmoreka [IOK
47 Tocrynarst bopa https://m.edsoo.ru/ff0dOafa
48 Wznydenune u noriomeHue GoTOHOB MPH MEPEXOAe aToMa C bu6mumorexa [IOK
OJTHOT'O YPOBHs SHEPTUU Ha APYroi. Bujibl criekTpoB https://m.edsoo.ru/ff0dOafa
o Romonuecooima saeran, Bom ge porne, By 10K
PHyCKy AP oy ' https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JTy4CHHE
50 OtkpsiTHe paguoakTuBHOCTH. OnBITH Pesepdopaa mo bubnuotexa [JOK
OIIPEIEICHUIO COCTABa PAIHOAKTHBHOTO M3JIyICHHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. Biusaue
PalnOaKTUBHOCTHU Ha KHUBBIE OPTaHU3MBI
OtkpsITHE NIPOTOHA U HEWTpOHA. M30TONBL Anb(a-pacnan. bubmmnorexa LIOK
52 DneKkTpoHHBIH M NO3UTPOHHBIN OeTa-pacnaa. ['amma- https://m.edsoo.ru/ff0d116
M3JIydeHHe 2
DHeprus CBA3M HYKJIOHOB B sipe. SInepHble peakuuu. bubnnorexka [JOK
53  Snepwusiit peaktop. [IpoGiemMbl, MEPCIEKTUBHI, https://m.edsoo.ru/ff0d135
HKOJIOTUYECKHIE aCTIEKTHI SIIEPHON SHEPTETUKH 6
OneMeHTapHble YacTHLbl. OTKPBITHE TO3UTPOHA. MeToabI
HaOJIOACHUS ¥ PETUCTPAIIMH HJIEMEHTAPHBIX YaCTHII. bubnuoreka [IOK
54 o - .
Kpyrusiii cron «@yHaMeHTalbHbIe B3aUMOICUCTBUS. https://m.edsoo.ru/ff0d0e38
EnuHcTBO (hM3nveckon KapTHHBI MUPa»
Ortansl pazBUTHs acTpoHoMmuU. [Ipuknannoe n
55 MHPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUU. Bu1 3B€34HOTO
Heba. Co3Be3nus, PKUE 3BE3BI, TIIAHETHI, UX BUIUMOE
newkenne. CoiHeyHas cucTeMa
5g ~ Coumne. ConHedHas akTUBHOCTb. MICTOUHHK dHEpriH
CounHua u 3B€31
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI INIABHOU
57 ~ TOCIENOBAaTENBHOCTH. BHYTpeHHEE CTpOCHHE 3BE3L.
CoBpeMeHHBbIE MTPEICTABICHHS O IPOUCXOXKJICHUH U
sBosronnu ConHua U 3BE31
Mnuneunsiii [Iyre — Hama ["anaktuka. [lonoxenue u
58 nerokenue Counnia B [Manaktuke. ["anaktrku. YEpHbIE TBIPHI

B sgJpaX rajJakTHukK



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bcenennas. Paz6eranue ranaktuk. Teopust bombioro

59 1
B3pbIBa. PenukToBOE n3nydyenue. MeraraiakTuka
60  Hepemennasie mpoOaeMbl aCTPOHOMHUH 1
61 KonTponpHas padoTta «1neMeHTh aCTPOHOMHUU U 1
acTPOPUUKI
O6o0maromuii ypok. Poibs Gu3MKK 1 aCTpOHOMUU B
62 SKOHOMMYECKOH, TEXHOJIOTHYECKOM, COLIMAIBHOMN 1 1
3TUYECKOH cdepax AeaTeIbHOCTH YeJI0oBeKa
63 O6o06maromuii ypok. Poib u MecTo pu3uku u acTpOHOMUU B 1
COBPEMEHHOM Hay4yHOU KapTUHE MHpa
Oo6o06maromuit ypok. Pois pusmueckoii Teopun B
64  ¢opmHupoBaHWU MpEACTABICHUIN O PU3NUECKON KapTHHE 1
MUpa
O606maromuii ypok. Mecto pusndeckoir KapTHHBI MUpa B
65 o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MIPEJICTABICHUI O PUPOE
66 PesepBHblil ypok. MaruutHoe nose. DaeKTpoMarHuTHas 1
WHTYKIIHS
67 PesepBHbIit ypok. OnTrka. OCHOBBI clienUaIbHON TEOPUU 1
OTHOCHUTEIIHOCTH
Pesepnsiii ypok. KBantoBas usrka. I1neMeHTHI bubmmorexa LIOK
68 PHBIH YPOK. ' 1 https://m.edsoo.ru/ff0d178
aCTPOHOMUU U acTPOPHU3UKU 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Gusuka, 10 kmace/ Msixkumes I'.41., byxosues b.b., Corckuit H.H.; mox penakiueit
[TapdentreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBemienne)

» ®usuka, 11 knace/ Msakumes I'.J1., byxosues b.b., YUapyrun B.M.; nox pepakuueit
[TapdenTtreBoit H.A. Akioneproe obmectBo «M3marenseTBo «IIpocBerienne)

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Yuebnuk I'.51. Mskumes, b.b. Byxosues, H.H. Corckuit «®u3uka 10 knacc: yueOHUK
111 00111€00pa30BaTENIbHBIX YUPEKICHUN: 0a30BbIM U MPOPUIBHBIN YPOBHU», M.:
«[Ipocsemenuer, 2021 r.

2. Yuebnuk I'.5l. Msakumes, b.b. byxosues, B.M. Hapyrun «®usuka 11 kiacc: yueOHUK
111 00111€00pa30BaTENFHBIX YIPEKICHUN: 0a30BbIi U TPOPHUIBHBIN YPOBHI», M.:
«IIpocsemiennen, 2021 r.

3. I'pomueBa O.U. Tematnyeckue KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE PaOOTHI IO (PU3UKE.
10 knmace. M.: «Ox3amen». 2022 1. 192 c.

4. llIunos B.®. ®u3zuka. 10-11 knaccsl. [loypouHoe miiaHupoBaHue K y4eOHUKY -
Msxkumesa I'. 4., ByxoBuesa b.b. u np. M.: «IIpocBemenue». 2015 r. 128 c.

5. PeimkeBuy A.Il. ®usuka. 3agaunuk. 10-11 knaccel. M.: «Ipoda». 2020 r. 192 c.

6. I'pomiieBa O.M. Tematnueckrue KOHTPOJIbHbIE U CAMOCTOSTEIbHBIE paOOTHI 1O (PU3UKE.
11 xmacc. M.: «Ox3amen». 2022 1. 144 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. ®enepanbHbIi LIEHTP

MH(OPMaLlMOHHO-00pa30BaTEIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. I1OP u pecypcs o ¢usuke http://class-fizik.ru/astw.html

3. Kopniopauus «Poccuiickuit yaeouuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. 1IOP u pecypcnt o ¢usuke http://class-fizik.ru/fizw.html

5. BuptyanbHble 1abopaTopHble paboThI IO (pU3MKe
https://efizika.ru/course/view.php?id=44

6 1. bubnmoreka — Bc€ mo mpeamery «Dusukay. — Pexum gocryna:
http://www.proshkolu.ru

7. BuneoornsiTsl Ha ypokax. — Pesxum ngoctyma: http:/fizika-class.narod.ru

8. Enunas xosexius HugpoBbIX 00pa3oBaTeIbHbIX pecypcoB. — PexxuM goctyna:
http://school- collection.edu.ru

9. DnekTpoHHbIC YUeOHUKH 10 Qu3uke. — Pexxum nocryma: http://www.fizika.ru
10. denepanbHbIi HEHTP HHGOPMALIMOHHO-00pa30BaTENbHBIX PECYpCOB. — Pexum
nocryma: http://www.fcior.edu.ru/

11. Uurepuet ypok. — Pexxum goctyma: http://interneturok.ru/ru/school/physics/
12. Anumanuu ¢pusndeckux o0bekToB. — Pexxum nocryna: http://physics.nad.ru/
13. JKusas ¢usuka: odyuaromias nporpamma. — Pexxum gocryma: http://www.int-
edu.ru/soft/fiz.html

FOCYOQAPCTBEHHOE BIOOMXETHOE MoanucaHo uMppoBo NOANUCHIO:
OBLUEOBPA30BATE/IbHOE YUYPEXOEHWE g%a’élggggg';:%iﬁg?ﬂ;ﬁﬂEHME
KPACHOD'APCKOFO KPAFul "LUKOJIA- KPACHOOAPCKOIO KPAA "LUKONA-UHTEPHAT
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