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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yuyeOHoro npeamMera «Dusrka» (0a30BbIi YPOBEHB) IS
obyuarormuxcst 10-11 imaccoB (mpenmetrHas o0nacTh «EcTecTBEHHO-HAay4YHBIC
npeamets») paspaborana AHOO «Axagemmueckas rumnazus «HAJIEXIA»
(mamee cooTBeTcTBeHHO — PabGouwasi mporpamma, ['mMHa3us) B COOTBETCTBHH C
TpeOOBAaHUSIMU U C YUETOM:

- ®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuU B
Poccuiickon @enepannmn»;

- npukaza MunnpocBemienus Poccun ot 22.03.2021 Ne 115 «O6
yTBepkaeHun Ilopsnka opraHu3alMii W OCYUIECTBJICHHS 00pa3oBaTENbHOU
JESTEIbHOCTM 10  OCHOBHBIM  OO0IIE0Opa3oBaTelNbHBIM  MpOrpaMmaMm  —
o0Opa3oBaTeNbHBIM NpOrpaMMaM Ha4yaJlbHOTO OOIIEro, OCHOBHOTO OOIIEro u
CpemHero o0Iero oopa3oBaHUs;

- npukaza MunnpocBemienus Poccun ot 17.05.2012 Ne 413 «O6
yTBEpPXKJIeHUU (eepaibHOrO TOCYJIapCTBEHHOTO 00pa30BaTENIbHOTO CTaHAapTa
cpenHero oo1ero o0pa3oBaHush C UBMEHEHUSIMU U AonoaHeHusMu (nainee — I'OC
COO);

- mpukaza MunnpocBenienust Poccum ot 18.05.2023 Ne 371 «O6
yTBepKAeHUH (eaepaibHOi 00pa30BaTeIbHOW MPOrpaMMBI CPETHErO OOIIEro
o0pazoBaHUs»;

- CIT 2.43648-20 «CaHUTApHO-IMIUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alMsIM BOCHHUTAHUS M OOY4YEHHUs, OTIbIXa W O3JOPOBJICHHS JeTed U
MOJIOACKH», YTBEPKACHHBIX IMOCTAHOBICHUEM TIJIABHOTO CAHUTAPHOTO Bpaya
ot 28.09.2020 Ne 28;

- CanlluH 1.2.3685-21 «['urnenuveckue HOpMATHBBI M TPEOOBAHUA K
obecrneueHnto 6e30MacHOCTH U (WiK) 0€3BPETHOCTH JIJIs YeIOBEKa (PaKTOPOB CPEIbI
oOuTaHus», YTBEPKICHHBIX IMOCTAHOBIICHHEM TJABHOTO CAHUTAPHOTO Bpada

ot 28.01.2021 Ne 2;

- KoHuenumu npenopaBanus  yueOHoro mpeamera «®Pusuka» B
oOpa3oBaTenbHbIX oOpranum3zauuax Poccuiickoit ®@exepanuu, peamru3yOLIIX
OCHOBHBbIE  00I11€00pa30BaTENbHBIE MPOTPaMMbl, yTBEpX AEHHON Pemenuem
Komnerun Munnpocsemenns: Poccuu (mpotokost ot 03.12.2019 Ne [TK-48H);

- OCHOBHOI 00pa30BaTEeNbHON MPOTrpaMMbl CPEAHETO O0IIero oOpa3oBaHus
['umuasuu (nanee — OOIT COO ['mmHuazun);

- y4eOHOTO TJIaHa cpeaHero oOmero oOpa3oBaHMs HA TEKYIIUH Y4eOHBIN
roja I'umHasuu;

- paboueii mporpammsl Bociutanus [ 'uMHasuu;
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- (enepanpHOI pabodyeil mporpamMmbl CpemHero oOIero o0pa3oBaHUs TIO
y4yeOHOMY npenmMeTy «DPusukay (6a30Bblid YPOBEHb).

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHSI Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBAHUU K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHOM mporpammsbl, npeactaBieHHbIXx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOil pabouyeld MporpaMMbl BOCIHMTAHUS H
KOHLIETILIUM TpernojiaBanusl yyeOHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3alrsIX Poccuiickon Odenepanuu, peATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelibHbIE IPOTPAMMBI.

ConmepxaHnue mporpaMMmbl 1O (U3MKE HamNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—11 kiaccoB npu 00yueHuun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOTO MOAX0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k mmaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEAMETHBIM pe3yIbTaTaM O00ydeHHUs, a TaKKe
YUYUTHIBAET HEOOXOJUMOCTh pEaM3aIlii MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUE€OHBIMU MpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
eI u3ydeHus: GU3MKU Ha YPOBHE CPEAHEro oO1Iero oopazoBaHus, MIaHUPYEMbIe
pe3ynbTaThl  OCBOEHHUS Kypca (M3UKHA: JIMYHOCTHBIC, METalpeAMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI MO F0JIaM 00YUYEHUS;

e cojepkaHue ydeOHOTO TpenMera « Du3nKay 1mo rojgam oOydeHHs.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOIbI, BHICTyMas B
KauecTBe y4eOHOIo ImpelIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBI BKJIAJl B CUCTEMY
3HaHUU 00 okpyxatomem Mupe. [lIkonpHbIN Kype GU3UKH — CUCTEMOOOPA3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (PH3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWW, W3yYaeMbIX XHUMHEH, OMOJOTHEH,
dbusudeckoit reorpadueld u actpoHoMuein. Mcmonp3oBaHWE U AKTHUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  OMpenesisieT  XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBAHME YMEHUH NPUMEHSATh HAYUYHBIA METO/
MO3HAHUS MPU BHINOJHEHUN UMHU YY€OHBIX UCCIIET0OBAHUM.

B ocHOBY Kypca pu3uKu Ju1sl ypOBHS CpETHEr0 O0IIEro 00pa30oBaHus MOJI0KEH
psI uaeh, KOTOpbIe MOKHO PACCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.
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Hoea yenocmnocmu. B cOOTBETCTBUU C HEM Kypc SBISIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lesoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn cenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr (u3nueckux Teopui. Benmymmm B Kypce sBIseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuszainus NpeanojaracT HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUYECKON HAayKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)XKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U HKOJIOTHYECKUMU TTpoOIeMaMu.

Hoes npuxnaonou nanpaenennocmu. Kypce Guzuku mpeamnosiaraetT 3HakOMCTBO
C IIUPOKUM KPYrOM TE€XHMUYECKHUX U TEXHOJIOTMYECKUX MPHIIOKEHUH M3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peannsyercs TOCPEACTBOM BBEACHHUS HIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke 00CYXICHUS
npo6JieM palOHAIBHOTO MPUPOONIONIB30BAHMS U SKOJIOTHUECKO 0€30MacCHOCTH.

Crep>xHEBBIMH 3JIEMEHTaMH Kypca (DU3MKKM Ha ypOBHE CpPETHEro OOIIEero
o0pa3zoBaHus SBISAIOTCS (hU3MUecKkue Teopuu ((GopMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3MUECKOU TEOPUHU, POJIU (PYHIAMEHTAILHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEICTABICHUSIX O PUPO/JIE, TPAHUIAX TPUMEHUMOCTHU
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peamu3yeTcsl Mpexie
BCEro 3a CUET OpraHu3aldyd SKCIEPUMEHTANIbHOU AESTENIbHOCTH 00YyYaroIIUXCs.
J11st 6a30BOT0 YpOBHA Kypca PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATILHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IpOrpaMMe
no ¢u3znke OOBEAMHEHBI B OOLIUI CIUCOK YYEHHUYECKUX MPAKTHUYECKUX padoT.
Boigenenue B yKa3aHHOM MepedyHe J1a0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISETCS YYaCTHUKAMHU 00pa30oBaTEIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IJIAaHMPOBaHUS M OCHalleHus KabuHeta ¢usuku. [lpu
3TOM OO0ECIeunBaeTCsl OBJaJeHHE OOyYaromIMMHUCA YMEHHUSMU TPOBOJUTH
KOCBEHHBIE HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIHYMH U
MIOCTAHOBKY OIIBITOB IO MPOBEPKE MPE/IJIOKEHHBIX TUIIOTES.

bosbiioe BHUMaHUE yIesIeTCs PeIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBJISIOTCS 337a4M C SIBHO 33JIaHHOMN
¢u3nyecKol MOAENbI0, TO3BOJIAIOIMIME TMPUMEHSATh U3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak U UHTETPUpYs 3HAHUA W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/aHUs Ha
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00BsSCHEHHE TPOTEeKaHUsl (U3MUECKUX SBICHUWA W TPOIECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrompe BbIOOpa (U3NYSCKOW MOIEIH M CHTyalldd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimu @I'OC COO k MaTepranbHO-TEXHUUECKOMY
obecrieueHno yueOHOTO Tporiecca 0a30BBI yPOBEHb Kypca (M3WKK Ha YPOBHE
cpemHero oOmero oOpa3oBaHUs JOJDKEH H3Y4daThCsl B YCJOBHSIX MPEAMETHOTO
KaOuHeTa (PU3UKA WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAYYHOI0 IMKiIa. B kabuHeTe Qu3uKu AOJHDKHO OBITh HEOOXOAUMOE
nabopaTopHoe OO0OpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTPAMME I10
br3UKe yUSHUUECKUX TPAKTUUYECKUX PadOT M IEMOHCTPAIMOHHOE 000pYTI0BaHNE.

JlemoHCcTpanmoHHOEe  0OopynoBaHne (HOpMHpPYETCST B COOTBETCTBHH C
NPUHIIAIIOM MHUHUMAIBHON JOCTAaTOYHOCTH U  OOECHEeYMBaeT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHECHHM.

JlabopatopHoe oOoOpyAOBaHWE [UJIsI YYEHWYECKHX TMPAKTUYECKUX pPadoT
dbopMupyeTcss B BHJIC TEMaTHYECKHMX KOMIUIEKTOB M OOECIeYMBAeTCS B pacuére
OTHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKue KOMILIEKTHI
7a060paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
UCTIONIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JTA0OpATOPHUHA.

OCHOBHBIMU TIETISIMU U3Y4YCHUS (DU3UKHU B OOIIEM 00pa30BaHUU SBISIFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEMJICHHS OOyYAOMMXCA K HAYIHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTUE WX HMHTCIUICKTyaIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METO/IE MMO3HaHUS B (HOPMUPOBAHHE
MCCJIEIOBATEIHLCKOTO OTHOMICHUS K OKPYKAIOITUM SIBIICHUSM;

e (opmMupoBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUs] OCHOB
CTPOCHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e (dopMupoBaHHE YMEHUW OOBSCHATH SBJICHHUS C HCIIOJb30BAHUEM
bu3HYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opmupoBaHue mpencTaBIECHUNA O ponM (PU3MKHU NI PA3BUTHUS IPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne ATUX Ienei 00ecreunBacTCsl pEIICHHEeM CIEeIyIONINX 3a71a4 B

npolecce u3yueHus Kypca GU3NKN Ha yPOBHE CPEHET0 001Iero oopa3oBaHus:

e MpUOOpPETEHHUE CUCTEMBI 3HAHUM 00 O0IIUX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYSIPHYI0 (UBHKY,
AJIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3HKY M DJIEMEHTHI aCTPOPU3HUKHY;



7

e (dopMHupOBaHME YMEHHUU TPUMEHATH TEOPETUYECKUE 3HAHMUS  MJiA
OObACHEHMS] (PU3UYECKUX SBJICHUH B TPUPOAE U ISl MPUHATHS
MPaKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
¢usznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHON YCIOBUSIM 33J1a4H;

e TMOHMMaHHE (U3MYECKUX OCHOB MU MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLLYIO
cpeny;

e OBJAJCHUE METOJAAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuu UHGOpMaIH,
onpeeseHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJibTaTa;

e CO3JaHUE YCJIOBUM U1 Pa3BUTHsS YMEHUM MPOEKTHO-UCCIIETOBATEIbCKOM,
TBOPYECKOU IEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEro OOIIero
obpazoBanust otBouTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme no (¢uU3MKe MepeueHb J1adopaTOpHBIX U
OPAKTHUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BBIOOD
npoBeleHHusT J1adOpaTopHbIX pPaboOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yYaroOIuXCs.



COAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. @u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o mpupone. Hayunble MeTOABI NO3HAHMS OKPYKAOLIETO
Mupa. Posb 3KcriepuMeHTa v TEOpUU B MPOLECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MogaenupoBanue (U3NYECKUX SIBICHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. |'paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢usuku B (GOpMUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M LUQPOBBIE H3MEPUTENbHBIE TNPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe aABMKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBH)KEHHS.
Cucrema otcuéra. TpaekTopus.

ITepemerienne, CKOpOCTh (CpeaHssi CKOpPOCTb, MITHOBEHHasi CKOPOCTb) U
YCKOPEHME MAaTEpPUAJIbHONM TOYKH, MX IPOCKIHMH HAa OCH CHUCTEMBl KOOPIHHAT.
CrnoxeHue nepeMenieHui 1 CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBMxkeHue. ['paduku
3aBUCUMOCTH KOOpDAMHAT, CKOPOCTH, YCKOpPEHHUs, IIyTM M IepeMEeIIEHUs
MaTepUaJIbHONW TOYKU OT BPEMEHH.

CBoOogHOE nasieHne. Y CKOpeHue CBOOOIHOTO MaICHUsI.

KpuBosmmHenHOE NBWKEHUE. [[BIIKEHNE MATEPUAIIBHOM TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM IO MOJYJIIO0 CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEMHAs CKOPOCTb.
ITepuon u yactota obpamieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIUAOMETP,
JBUKEHUE CHAPSA0B, LEMHBIE U PEMEHHBIE TIEpPEIayu.

Llemoncmpayuu

Mopenp cucTeMbl OTCYETA, WIUTIOCTPALUsl KHHEMATHUYECKUX XapaKTEPHUCTHK
JIBAYKEHUS.

[TpeoOpa3oBaHue ABMKEHUI C UCTIONB30BAHUEM ITPOCTHIX MEXAHNU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe’KeHHOM IPOCTPAHCTBE.

HabGmonenne aBmkeHus Tena, OPOIIEHHOTO MOJ YIJOM K TOPU3OHTY HU
TOPU30HTAJIBHO.
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H3mepenne yckopeHus CBOOOIHOTO MaJAeHHUS.

HamnpaBnenue CKOpoCTH IpU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuyeHrne HEpaBHOMEPHOTO ABHKEHHUS C LIEJBbIO ONPEICIICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHUSI MEXAY MNYTSIMHU, MPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

W3ydenne nBUKEHNs IapUKa B BI3KOU KUIKOCTH.

N3yuenune nBuKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmuned. IlepBwii  3akoH  HeroToHa.
NuepruanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uiuu cuii. Bropoii 3akon HeroToHa 11t
MaTepuagbHON TOUKU. Tpernil 3aKkoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenust (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHusi CKOJIbXKEeHUsI U cuiia TpeHus nokos. KoadduimeHT tpenus.
Cuita conpOoTUBIIEHUS NPU IBU>)KEHUU TEJa B KUIAKOCTH WUIIU Ta3e.

[TocTynarenbHo€E U BpalllaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpamieHus. [lmedo cumbl. YcnoBus
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckne yCTpOWCTBA M IPAKTHYECKOE MPHUMEHEHUE: NOAIIUIHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnosxxeHue cui.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTts. Bec Tena ripu yCKOpEeHHOM NOABEME U MAJICHUU.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3yuenue ABmkeHUs OpycKa O HAaKJIOHHOM TMJIOCKOCTH.
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HccenenoBanne 3aBUCUMOCTH CWIJI YNIPYIOCTH, BO3HMKAIOUIUMX B INPYXKUHE U
pEe3nHOBOM 00paslie, OT uxX AehopMaLuu.

HccnenoBanne yclaOBUMM paBHOBECHS TBEPAOIO Tela, MMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3axonvl coxpanenus 6 Mexanuke

HNmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTepUalbHBIX TOYEK.
MIynsC CHIIBI 1 U3MEHEHHME HMITyJIbCa Ted. 3aKOH COXPAaHEHUS HMILYJIbCA.
PeakTuBHOE BUKEHHE.

Pa6ota cumnbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprus MarepuanbHOW TOukd. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPTHH.

[TorennmansHas DHEPIHUS. [TorennmansHas DHEpPrus yIpyro
nedopMupoOBaHHOM Mpy)uHBL. [loTeHIIManbHas SHEPTHs TeNa BOIU3H MOBEPXHOCTU
3eMuIH.

[loreHuuanbHple W HeEMOTEeHIManbHble  cuibl.  CBsi3b  paboOThI
HEIMOTCHIUAIBHBIX CUJI C U3BMEHEHHEM MEXAaHUYECKOW DHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE INPUMEHEHHE: BOAOMET, KONED,
IIPYKUHHBIN IUCTOJIET, IBU)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHECHMS UMITYJIbCA.

PeaktnBHOE nBUXEHNE.

[Tepexon NOTEHUHATBLHON 3HEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOTHl CUIIbI C U3MEHEHHEM MEXaHUYECKOW 3HEepPTruu
TeJIa Ha IIPUMEPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pasznen 3. MousekyisipHas pu3nka 1 TEPMOJAMHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aUMOJEUCTBUS 4YaCTUIl BellecTBAa. Mojaenu CTpPOEHHUsl ra3oB, XUJIKOCTEU H
TBEPBIX TEJ U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Monekysl. KonnyecTBo Bemectsa. [locTtositnnas ABoraapo.

TennoBoe paBHoBecue. Temrmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.
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Mopenp  upeanmpHOoro raza. OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHMYECKOW TEOpHM HJEaIbHOrO ra3za. AOCONIOTHas TeMmiepaTrypa Kak Mmepa
CpedHENd KHWHETHMYECKOM SHEpPruy TEIUIOBOrO JBMKEeHUs dactul rasza. [llkama
temneparyp KeneBuna. I'azoBbie 3akoHbI. YpaBHeHue Menneneesa—Knanenpona.
3akon JlanbToHa. M3omponiecchl B UACANBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBHKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aUMOJIEUCTBUSL.

Mopaeinb, HUTIOCTpUPYIOLIAas TPUPOAY JABIEHUS ra3a Ha CTEHKU COCY/a.

OnpIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUSA HWJEANbHOIO rasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbomul

Ornpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, JaBJICHHS U TEMIIEPATypPhl BO3/AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMETPaMU COCTOSTHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoaunaMuueckass cucreMa. BHYTpeHHSAs dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOcO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U padota. BHyTpeHHsIS
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3ITyYCHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIIOTh pH TEIIIONEpEaaye.

[Tonsitue 06 ammabatHom mporecce. [lepBblii 3aKOH TEPMOAWHAMUKH.
[IpumeHneHre TepBOro 3akoHa TEPMOJIMHAMUKU K u3omporeccam. ['padpudeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh mpoiieccoB B MPUPO/IE.

TenmoBple  MamwuHbl.  [IpuHOMOBI  AEUCTBHUS — TEIUIOBBIX — MAILHH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. KoapdUIMEHT Monae3H0To
nevictBus TerwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moae3HOTO
JNENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.
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TexHuyeckue YCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tela MPH COBEPIICHUHM PAOOTHI: BBIIET
npoOku u3 OyTBUIKM TIOJI JNEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe myTéM TpeHus (BUICOIEMOHCTPALINS).

N3meHeHune BHYyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Npu Terionepeaaye.

OnpIT N0 a1MabaTHOMY PACIIMPEHUIO BO3/1yXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOHWHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padonul

HN3mepeHnune yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus eeuyecmea. Pazosvie nepexoont

[TapooOpa3oBanue u koHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. Kuakue kpuctambl. CoBpeMmeHHble Marepuaibl. [lnaBienuwe u
KpucTayum3anus. Y AelbHas TerioTa miasienus. Cyonumarusi.

VYpaBHeHuUe TerIoBoro OanaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUH IMOJIYYECHHS] COBPEMEHHBIX MAaTEPHUANIOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Llemoncmpayuu

CBoOIICTBa HACBHILIEHHBIX TAPOB.

Kunenune npu noHWKEHHOM [1aBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

Ha6mronenue HarpeBanust v IIaBJIEHUS KPUCTAUTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne OTHOCUTENBHOM BIIAXKHOCTU BO3/1yXa.

Paznen 4. JinekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIeCKuid 3apsl. [Ba Bu1a 3JIeKTpUUECKUX 3apsi0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpAHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodeuHbli 37€KTPUYECKUIN 3apsil.
OnekTpudeckoe mnone. Hanpspk€HHOCTh  dnekTpudeckoro mnojia.  [IpuHuun
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CyNEPHO3NULIMMU DJIEKTPUUECKUX IOJEH. JINHMM HanpspKEHHOCTH DJIEKTPUYECKOTO
OJISL.

Pabota cun anekrpocratudeckoro nojs. [lorenuuan. Pa3HocTs NOTeHLIMAIOB.
[IpOBOOHMKM W IMDJIEKTPUKHA B DJIEKTPOCTATHYECKOM mnoiie. Jluanexrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMkocTb. KoHaeHcatop. DIeKTpOEMKOCTh MIIOCKOI0 KOHJAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHYECKas 3allUTa, 3a3eMJIEHHUE 3JEKTPONpHOOpOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN anmnapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MPUHIIUII IEUCTBUS DJIEKTPOMETPA.

B3anmonencTBre Ha3IEKTPU30BAHHBIX TEII.

DNEKTPUUECKOE MOJIE 3aPSAKEHHBIX TEN.

[IpOBOAHUKH B JIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb  BJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAau
IIJJACTUH, PACCTOSTHUS MEXKAY HUMH U IUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopusle padbomul

N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

ONEeKTPpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuia Toka. [locTOsHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LEMH.

ONEKTPUYECKOE CONMPOTUBJIEHUE. YAEIBHOE CONPOTUBIECHUE BEILIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PabGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILASI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 111 OJIHOM (3aMKHYTOM) 3JIeKTpUYecKor nenu. KopoTkoe 3amMbIKaHue.

OneKTpoHHass  NPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
CONIPOTHBJIEHUS METAILIOB OT TeMIIepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpOoBOIHUKMU. CobcTBeHHas " IpuMeCHast IIPOBOJANMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKuid TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOLUUALINS. DIEKTPOIIU3.
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OnekTpuueckuid TOK B razax. CaMOCTOSITEIBHBIA M HECAMOCTOSTEIbHbBIN
pa3psa. Momuus. [Inazma.

TexHuyeckre yCTpOWCTBAa M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, DSJIEKTPOHArpeBaTeibHbIE MPUOOPHI,
3IIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN IUO]], TajIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKa U HaIIpSKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIOTIEPEYHOIO CEUYECHMS U MaTepHraa.

CMenaHHOe COeTMHEHUE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe SIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIIEHUS.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJUMOCTb BO3yXa.

OHOCTOPOHHSISI IPOBOAUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydenne cMEemaHHOIo COEIMHEHUS PESUCTOPOB.

W3mepeHne 3JIeKTPOBUKYIIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

HabGmronenue snekrposnusa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocyliecTBIsi€TCS C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OHOJOTMU, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHUE, HAay4YHbIH (akT, rumores3a, (Qu3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICTTUPOBaHIE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHMM, JIMHEWHas (yHKIHA,
napabona, runep6osia, uX rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO,
BEKTOPBI U UX IIPOECKLUH HA OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABUKEHUE B KUBOHM npupoje, nuddysus, ocmoc,
TEIMJI000MEH KUBBIX OPraHU3MOB (BUbI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SIBJICHUS B dKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHASI MACCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUIAKOCTEH U Ta30B,
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JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  3JEKTPOJIMTHYECKAs]  JUCCOLMAIMS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0aPOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE NBMKEHUN C HCMHOJIH30BAHUEM MEXaHH3MOB,
YYET TpPEHUST B TEXHUKE, MOJIIMWIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXpPAHEHUSs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApYyTHe), JBUraTeilb BHYTPEHHETO
cropanusi, naponasi TypOuHa, ObITOBOW XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTpYMHBII NPUHTED, AJIEKTPOHArPEBATEIbHbIE npuodoPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

11 KJIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

ITocTossHHBIE MAarHUTLI. B3anMoaencTBUE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. Bektop marautHOM MHAYKIMU. [[pyHIMN Cyneprio3suiiui MarHUTHBIX MOJIEH.
Jluanum MaruuTHOM wuWHAyKUMU. KapThHa JUHUKA MArHUTHOW HHAYKUMM TIOJIS
MMOCTOSIHHBIX MarHUTOB.

MarautHOe TmOJi€ TNPOBOJHMKA C TOKOM. KapTuHa JMHUNA HHIYKOIUU
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOIO NMPOBOJHUKA M 3aMKHYTOTO KOJBLEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyYJIb U HalIpaBJICHHE.

Cuna JlopeHnua, e€ MOTyJib U HarpaBlieHHe. J[BuxkeHre 3apsSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. PaGoTa cuisl JIopeHna.

SIBneHne JIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEeKkTOpa MAarHUTHOM
MHOYKUMAHW. OJIEKTPOABIXKYIAs CWia HWHAYKUHAH. 3aKOH JJIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »siekTpuueckoe Imosie. DJEKTPOJBIXKYIAs CUJIa WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJJHOPOJHOM MAarHUTHOM T10JIE.

[TpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUMH. OJIEKTPOJBIKYIIAA  CHUJa
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.
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TexHuueckre yCTPOMCTBA W TMPAKTUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKUMYA MAarHATHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JevictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBneHME >IIEKTPOMArHUTHOM MHAYKINH.

[TpaBuno Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHIAYKIHH OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

M3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccenenoBanne nevCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanune sIBICHUS SJIEKTPOMAarHUTHON MHIYKIWH.

Pa3nen 5. KoJsiedanus M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEDAHUA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHHUA.
["apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojieOaHUU.
[IpyXMHHBIN MasgTHUK. MareMaTU4EeCKUN MAasTHUK. Y PABHEHUE TAPMOHHYECKUX
kosebanwmii. [IpeBpareHne sHEpTruu Ipyu TapMOHUYECKUX KOJICOAHMSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJCATPHOM KOJICOATEIbHOM KOHTYpe. AHAIOTHS MEXKIY MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebanusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJCATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KoJieOaHUSX. BhIHYKIEHHbIE MEXaHUYECKHE
kojeOanus. Pezonanc. BeiHyKeHHBIE SJIEKTPOMArHUTHBIE KOJIEOaHMUs.

[lepemennbli  TOK. CHHYCOMJANbHBIM TEPEMEHHbIM TOK. MOIIHOCTH
MEPEMEHHOI0 TOKAa. AMIUIMTYAHOE W JACHCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpPsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.
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TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: JIICKTPUYECKHUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoiIeOATeNbHON CHUCTEMBbI (MIPY>KUHHBINA WM
MaTeMaTUYECKUI MasSTHHK).

Halmronenue 3atyxaromumx Kojie0aHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOAHUM.

Hab6nronenue pe3onanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHMSI.

OcuuinorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSHKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpu 1OCIIENOBATENIBHOM COEAWMHEHHWHU PE3UCTOPa, KATYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY NEKTPONEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTH YU Macchl Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LEMH U3 MTOCIEA0BATENBHO COEAUHEHHBIX
KOHJIEHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusT W JiuHa BOJIHBL [lomepeuHble W TPOJOIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHHIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anexkrpomarautHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEIOMIICHUE, MOspHU3aIus, nudpakius,
uaTepdeperius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixkana 3M€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLMTBI paguOCBs3U U TeNeBUACHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckre yCTpPOMCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IAMArHOCTMKA B TEXHUKE W MEIMIIMHE, paaap,
panuonpuéMHHUK, TEIEBU30p, aHTeHHa, Tesepon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE TTOTIEPEUHBIX U MTPOIOIHHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

HabGmroaenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenue natepdepennmu u qudpakini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGntonenue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M
4acTOTOW KoJjeOaHuH.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIOMIIEHUE,
noJisipu3anus, IuPpaxkuus, THTEpPEpeHIus.

Tema 3. Onmuka

['eomeTpuueckas onruka. I[IpsmMoiMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHo cpexe. JIyu cBera. ToueUHbId HCTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3akOHBI OoTpakeHusi cBeta. [locTpoeHne m3o0paxxeHuii B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroa MOJHOIO
BHYTPEHHETO OTPAKEHUSI.

Hucnepcus ceeta. CroxHbIi cocTaB O6enoro cBera. LBerT.

Cobuparomniye 1 paccerBarolye TuH3bl. ToHkas TuH3a. DOKyCHOE paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHnil B cOOUparOuX U
pacceuBaromnX JruH3ax. PopMysa TOHKOM JIMH3bL. Y BEJIMYCHUE, JABAEMOE JTMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHble HCTOYHHKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [JudpakuumonHas pemérka. YciaoBHe HaOMIOACHUA
[JIABHBIX ~MAKCUMyMOB IIpU IaJ€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHUYecKHe YCTPOICTBA M MPAKTHYECKOE INPUMEHEHHE: OYKH, JIyna,
¢doroanmapar, NPOEKIMOHHBIN ammapaT, MHKPOCKON, TEJIECKOI, BOJOKOHHAs
OMNTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE pACIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIIEHUE CBETA.
OnTrueckue mpuOOpHI.

[TonHOEe BHyTpeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

HabGmronenue natepdepeHiinm cBera.

Hab6monenue nudpaxium ceera.

Hab6mronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOUIBIO PU3MBI.
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[Tomy4yeHue ciexTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKH.
HabGnronenue nosnsipusaiuy CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
W3mepeHne nokasaress npegoMiIeHUs CTEKa.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
HabGnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeIUAJIBLHON TEOPUU OTHOCHUTEIbHOCTH

[ paHUIIBI IPUMEHUMOCTH KJIACCUYECKOM MeXaHUKU. [locTynaTel criennaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BAKyyME,
IIPUHIUI OTHOCUTENBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEeprusi U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUEl U UMITYJIbCOM PEISTUBACTCKONW YaCTHULBI. DHEPTHUs
IIOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. opmyna [lnanka cBsi3u s3HEprun POTOHA C €T0 YACTOTON. DHEPrus
¥ UMITYJIbC (JOTOHA.

OTtkpriTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpapHenue DiHmTeHa 11 pororddekra. «KpacHas rpanuiia
dbotorddexra.

JlaBnenne cBera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckrue YCTpOMCTBA W MPAKTHUYECKOE MpUMEHEHUEe: (OTOIIEMEHT,
dboTomaTYMK, CoTHEYHAasi OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®otorh(HeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETO (poTodddekTa.

CBeToauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[InanerapHas moaens aroma. Iloctynatel bopa. M3nmyuenne u norsomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumiel
cnekTpoB. CHeKTp ypOBHEH dHEPIUH aToMa BOAOPO/IA.
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BonnoBele cBoiicTBa yactuu. Bonnsl ne bpouns. KopmyckyasspHO-BOJIHOBOM
Jyau3M.
CHIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.
TexHuyeckue yCTpOMCTBA M IPAKTHYECKOE ITPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmonenne nuHedvaTbIx ClIeKTPOB U3ITyUECHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul
HaOGmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTb CTpPOeHHUs sapa. OTKpeITHE
panuoaktuBHOCTH. OnbITh Pe3epdopaa no onpeaeneHuio coctaBa paguoakTUBHOTO
u3nyuenust.  CpoiictBa  anbda-, ©Oera-, ramma-usiydeHus.  BrnusHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBL.
OTkpbiTHE TIpOTOHA W HeWTpona. Hykionnas moxaens siapa ['eitzenbepra—
WBanenko. 3apsa sapa. MaccoBoe uucio siapa. M3otomnsl.
Anbda-pacnan. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnan. ['amma-
U3JlyyeHue. 3aKOH PaJuOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. JleexT maccsl spa.
Snepnele peakuuu. /lenenue u cuHTE3 AI€EP.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [Ipobnembl W TEPCHIEKTUBHI
AJIEPHOM DHEPIETUKU. DKOJIOTUUECKUE ACTIEKThI SIACPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTop1 HaOMIONEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.
dynaameHTanbHble B3auMoecTBrs. EAMHCTBO u3nyecKoi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U NMPAKTUYECKOE IPUMEHEHME: NO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CY€TYrK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopsvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPU3UKH

Ortarbl pa3BUTHs aCTpOHOMUHM. [IpHKiIagHOe 1 MUPOBO33PEHUECKOE 3HAUECHHE
aACTPOHOMMUM.
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Bun 3Bé3gHoro Heba. Co3Be3amsi, sipKkue 3BE3MBI, TUIAHETHI, WX BHIUMOE
JBH>KCHUE.

ConHeynas cucrema.

Connue. ConHeuyHasi akTUBHOCTh. Mctounuwk sHeprun CosHUIA U 3BE3.
3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKHU. [MarpaMma «CHEKTpaJIbHBIA KJacC —
CBETUMOCTbY». 3BE3/bl TJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBb» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEe cTpoeHue
3BE3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BoIonMu CoJiHIA U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunstii ITyte — Hama I'anaktuka. Ilonoxenue u nBmwxenue CoaHua B
[Nanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B AApax
TaJIAKTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab606ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUM.

Vuenuuecxkue nabnooenus

HaGmronenuss HeBOOPYKEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31sA CEBEpHOro MOJyIapus U IPKHE 3BE3bI.

HaGmronenus B Teneckon Jlynsl, mianet, Mieunoro [lytu.

O6o0maoIee MOBTOPEHHUE

Pons ¢usmkm uW acTpoHOMHMM B IKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIMAIPHON M 3TUYECKOH chepax AesITIIBHOCTH YeTI0OBEKa, POJIh U MECTO (PU3UKH 1
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpa, poJib (U3HUECKOW TEOPUU B
dbopMHpOBaHUY MPECTABICHUN O (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOMIEM psiIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABIECHUN O MPUPOJIE.

MexnpeaMeTHbie CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MaTE€MATHKH,
OnonoTNN, XUMHUH, TeoTpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runotesa, (puamyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUUECKUE
GbyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJECTBO, BEKTOPBl M MX MPOCKUWH HA OCHU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,



22

IPOM3BOJHBIC 3JIEMEHTApPHBIX (YHKIUH, MNpPU3HAKK TON00MS TPEYroJbHUKOB,
oIpezesieHue IIOIAAH MIIOCKUX (GUryp 1 00bEMa Tell.

Buonocus: »nekrpuyeckue SBIECHUS B JKUBOM IpUpPOAE, KoseOaTelbHbIE
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
pauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIMYECKAsA CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMsI KPUCTAINIMYECKON PEILIETKH, CIIEKTPaIbHbIN aHAIIU3.

l'eocpagpua: MarHuTHblE TIOJKOCA 3€MJIM, 3aJ€KU MarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3EMIICTPSCEHUH.

Texnonocua: JHMHUM DIEKTpONEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
JIEKTPOJBUTATENb, WHAYKLIUOHHAS II€4Yb, pajap, PaJluONPUEMHHUK, TEJIEBHU30D,
aHTeHHa, TenepoH, CBU-meub, NpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHUKA,
coJiHE4Has Oatapesi.



23

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «Dus3nmka» Ha ypOBHE CpPEAHETO OOIIEero
obpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECHIEYUTH MOCTHKCHHE CIIEAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenMera «Ousmka» T0IKHbI
OTpaXkaTb TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIUXCA PYyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3MIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAlIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCcTBa, PACIIMPEHUE KU3HEHHOTO
OIbITA W OMbITA JAESATEIBHOCTH B MPOLECCE PeaM3alli OCHOBHBIX HaIPaBJICHUN
BOCHUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTh MPAKIAHCKON MO3UIIMHA 00YUYaOIIETrocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINEUYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'PaXKITAHCKOIO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHE B3aUMOJIEMCTBOBATH C COLIMAIIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JESATEIBHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCUNUCKOMN TPAKITAHCKON UIEHTUYHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTUKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh HAa MOPAJIIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOI0;

OCO3HAHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOILLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HayYHOI'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:
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UHTEpEC K pa3NuyHbIM cdepaM MpodhecCHOHATBHOM IEesTENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIIaHbL;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(GU3MKYN Ha POTSKEHUH BCEH KU3HU;

6) 3K0J10rM4eCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh DKOJIOTHYECKOM KyJIbTYpbI, OCO3HAHUE TJI00aTBLHOTO
XapaKkTepa SIKOJOTUYECKUX MPooOIieM;

IJIAHUPOBAHKUE U OCYIIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacuIMpeHne OMbITa JEeATeIbHOCTH SKOJOTHYECKON HAaNpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCSI 3HAHUM 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUYECKOIN HAYKH;

OCO3HaHUE LIEHHOCTH HAay4YHOW JESTeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUs1 GUBUKHU OCYHIECTBIISThH MPOEKTHYIO U UCCIEI0BATENBCKYIO ACSITEIBHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jlornyeckue JeicTBUA:
CaMOCTOSITeNIbHO  (OpMyIMpOBaTh W aKTyaIM3UpOBaTh  MpoOseMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIU JCATEIbHOCTH, 33JaBaTh MAPAMETPbl U KPUTEPUU HX
JIOCTHIKEHHS,
BBISIBJIATH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUTAH PEIICHHUS TPOOIEMBbI C y4€TOM aHalM3a MUMEIOIINXCS
MaTE€pUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIESITEHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHLTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIHLHOCTH;
KOOPAMHUPOBATH U BHIMIOJIHATH PA0OTY B YCIOBUSIX PEAIbHOTO, BAPTYAJIBHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble uccienoBarejabcKkue 1eMCTBUSA:
BJIaJICTh HAYYHOH TEPMHUHOJIOTUEH, KJIIOUEBBIMU MOHATHUSMH U METOIAAMHU
buznyecKoil HayKu;
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BJIa/IeTh HaBBIKAMHU Y4eOHO-HCCIIE0BATENbCKOW U MPOEKTHON AESTEbHOCTH
B 00acTi (U3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY ITOHCKY
METOAOB pelIeHHs 3a7ad (U3NYECKOrO COAEpKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJIOB IMO3HAHUS;

BJIaJE€Th BHUAAMU JIEATEIHHOCTH 10 TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX y4eOHBIX
CUTYalMsIX, B TOM YHCJIE NIPH CO3AaHNUU Y4EOHBIX MPOEKTOB B 00JaCTH (DPUBHKH;

BBISIBIISITh TIPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PeIlIeHus, HAXOUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJTM3UPOBATh IOJIyY€HHBbIE B XOJE peIIeHUs 3aJauyd  pe3yJIbTaThl,
KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OpMyIHpoBaTh COOCTBEHHBIE 33Jauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIHsIM, OLIEHUBATh IPHOOPETEHHBIN OTIBIT;

yMETh TMEPeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KHU3HEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBbIE UJEH, TIPEAJIaraTh OpUrHHAIbHBIE TIOAXO0/IbI U PEIICHNUS;

CTaBUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/Ie€Th HaBBIKAMH TMOJIy4eHUs MHGOpMAIUU (PU3UUECKOTO COACPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATH IOWCK, aHaJH3,
CHUCTEMAaTH3alMI0 M HMHTEPIpeTalnnio MHGOOPMAIMM Pa3INYHBIX BUAOB U (popm
NpEeCTaBICHHUS;

OLICHUBATH JJOCTOBEPHOCTH HHPOPMAIIHH;

UCIIONb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPTaHU3aI[MOHHBIX
3a7a4 ¢ coOI0AeHreM TpeOOBaHU I HIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKHX HOPM, HOPM HH(POPMAIMOHHOM
0e30ITacHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOrO COJEp)KaHusl B Pa3NUYHbIX (popmarax c
yu€TOM Ha3Ha4YeHUs WHGOPMAIMK U LIEeTIeBON ayIUTOPHH, BHIOUPAsi ONTUMAIBHYIO
dbopMy npefcTaBIeHNS U BU3yaTH3aLHH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE Y4eOHbIe NeiCTBHA:
OCYILECTBIIATH O0IIIEHNE HA YPOKax (PM3UKU U BO BHEYPOUHOU JEATEIHLHOCTH;
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pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd W  CMAT4YaTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh W MCIIOJb30BaTh NPEUMYILIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JACUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJJIEKTUBA;

MIPUHUMATh €AW  COBMECTHOM  JEATEIIbHOCTH, OPraHW30BbIBaTH U
KOOPJIWHUPOBATh AEUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpeneniaTb pojd € Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHO paboThI;

OIIEHMBATh Ka4€CTBO CBOETO BKJIAJ1a M KAXKJOTO YYaCTHUKA KOMaH/bl B OOIIIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

Mpeaaratb HOBBIE MPOEKTHI, OLECHHMBATh HAEHU C TO3UIMHA HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3JIMYHBIX
CUTYaIHsX, IPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHNE, OBITh MHUITMATHBHBIM.

PeryisiTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESTENbHOCTh B 00JacTU
GuU3MKM U aCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIPHO COCTAaBJISATh IUIAH PELICHHUs] PAacCYETHBIX U Kauye€CTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsaTh paMKH y4eOHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MIPEANIOYTEHUM;

JieJlaTh OCO3HAaHHBIA BBIOOp, AapryMEHTUpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh MTPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATE CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,

OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEISIM;
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BJaJeTh HABbIKAMU  TO3HABATEJbHOM  pedrekcud Kak  OCO3HaHUs
COBEpIIaeMbIX JIEHCTBUH ¥ MBICIUTEIBHBIX TMPOIECCOB, HMX PpPE3YyJIbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPHUEMBI peIIeKCUU ISl OLIEHKH CUTYyalllH, BHIOOpa BEPHOTO
pelieHus;

yMETh OILIEHWBAaTh PHCKH U CBOCBPEMEHHO NPHUHHMMATH PEIIEHUS M0 HX
CHIKCHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TIpU aHallM3e pe3yJbTaToB
NeSITeIbHOCTH;

NPUHUMATH Ce0sl, MOHMUMAsi CBOM HEIOCTAaTKU M JOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHMX TIpU aHalM3e pPe3yJbTaToB
NeSITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mporiecce nocTrkeHus IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS POTPAMMBI IO
¢uszuke g ypoBHS CpeAHEero oOmero ooOpa3oBaHus |y  0OydaroImUXCs
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeanoJararoIui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS PA3BUTH COOCTBEHHOM AMOLIMOHAIBHOMN cepshl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJb, yYMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATBHCA K
HYMOIMOHAILHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUHY, BKIIOYAIOUIEH CTpEMIICHHE K JOCTIXKEHUIO LEIH U
yCTexy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHHUE
JIpYTUX, YYUTHIBATH €ro MpH OCYIIECTBICHUH OOLICHMs, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIIOJIbMU, 3a00TUTKCS, POSIBIISITh MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniry o0yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHbI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;
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YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJIEIIeH:
MaTepuaabHas TOUKa, MHEpLUaJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPAOE TEJNO,
UJCAIBHBIN a3, MOJIEIU CTPOCHMS Ia30B, KUIAKOCTEH U TBEPIBIX TEN, TOYCHYHBIN
AIIEKTPUUECKUI 3aps/ pU pelIeHuN PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pu3nUecKue ABIEHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJIIPHO-KMHETUYECKONH TEOPUHM CTPOCHUS BEIECTBA U
IEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKECHUE,
CBOOOJHOE MMaJIEHUE TeJl, IBUKEHUE MO OKPYKHOCTH, MHEPLIUS, B3aUMOJICHCTBUE
Ten, Auddys3usi, OpOyHOBCKOE ABHKEHUE, CTPOCHUE >KUIKOCTEH W TBEPIBIX Tel,
U3MeHeHne o0bEMa Tel MpU HarpeBaHuU (OXJIAXIECHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHACHCALUs, IUIaBICHUE, KPUCTAJUIM3alUs, KHUIICHHE, BIIAKHOCTH
BO3/lyXa, MOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCY/E,
CBSI3b MEXIy ITapaMeTpaMH COCTOSIHUSA Ta3a B M30MpOLECcax, dJIEKTPU3ALMS Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

OMHCHIBATh MEXAHUYECKOE [BUKEHHE, HCIONB3YysSd (PU3NUYECKHE BEIUYUHBL:
KOOpJIMHATa, IyTh, IIEPEMELICHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKAasl DHEPrusi, NOTCHIUAIbHAsS DHEPIUs, MEXaHHYECKas
paboTa, MeXaHWYeCKas MOIMHOCTb; NpPHU OMNHCAHWW TMPABUIBHO TPAKTOBATH
(bu3NYECKUl CMBICT HCIHOJB3YEMbIX BEIMYMH, UX OOO3HAUEHUS M EIUHUIIBL,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JTaHHYI (PU3NYECKYIO BEJIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU;

ONMCBIBATh W3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEl W TEIUIOBBIE SIBICHMS,
UCTIONB3Ysl (U3MUECKHE BEIUWYMHBL: JaBJICHUWE Tras3a, TemIepaTypa, CpemaHss
KMHETUYECKAs DHEPIUsl XaOTHYECKOr0 JABM)KEHHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs B3HEprus, padbora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUTaTess; IpPU OMNHMCAHUU
NOPAaBUJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJB3YyeMbIX BEIHYMH, HX
0003HAYeHHS W €IWHUIBI, HaXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(buU3NYECKYI0 BEIMYUHY C IPYTUMU BEIMUHNHAM;

ONMCBIBATh U3YYCHHBIC IJICKTPUUYECKUE CBOMCTBA BEILIECTBA U JJICKTPUUYECKHE
SBJIEHUS (IIPOLIECCHI), UCIOJIB3Ysl (PU3NUYECKUE BEJIMUMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE T10JIE, HANPSKEHHOCTD IOJIsI, MOTEHIMAJ, PA3HOCTh IMOTEHIUAJIOB;
OpU ONHCAHUM TPABUIBHO TPAKTOBATH (PU3MYECKHI CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, X OOO3HAUEHMs] U EIAUHMIBI; YKa3blBaTb (POPMYJIbI, CBS3bIBAIOLIME
JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BETMUMHAMU;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBICHMS, UCHOJB3YS (PU3NUECKUE
3aKOHBI U IIPUHLIMIBL: 3aKOH BceMupHOro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAaHEHHs MEXAaHMYECKOM DHEPIUH, 3aKOH COXPAHEHUS HMILYJIbCa,
IPUHIUI CYNEPHIO3ULIMKA CWI, NPUHLUII PABHOIPABUS WHEPLHUAIBHBIX CHUCTEM
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oTCcuéTa, MOJIEKYJISIPHO-KUHETHUYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, TI'a30Bble
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON PHEPIUM TEIJIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAaHEHMUS
AIIEKTPUYECKOTO 3apsana, 3akoH KyroHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIpAKEHWE W YCIOBUs (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

O0OBACHITH OCHOBHBIE TPUHITUIIBI ACUCTBUS MAILIUH, TIPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHUS MX 0€30MaCHOTO MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX H3MEPEHUH, NpPHU 3TOM
dbopmyMpoBaTh MpodaeMy/3a1ady U TUIOTE3y Y4eOHOTro SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OIBIT U (JOPMYITHUPOBATH
BEIBOJIBI

OCYIIECTBIISATh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUsT U MCIOJb30BaTh H3BECTHHIE
METObI OLIEHKH ITOTPEIIHOCTEN U3MEPEHNU;

WCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (U3MUECKHUMH  BEIMYHMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpOBATh PE3YNbTATHI MOJTYYEHHON 3aBUCUMOCTH (PU3UUECKUX BETUYMH B BUJE
TaOMIl U TPaPUKOB, JAeNIaTh BHIBOBI [0 Pe3yJIbTaTaM UCCIEI0BAHMS;

coOmro/1aTh mpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEIECHUU HCCIEIOBAHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W TPOCKTHOU
NEATETPHOCTH C HMCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyaOBaHUS,

pemiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCIOJNIB3YS (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1auu
BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUYUHBI U (HOPMYIIHL,
HEO0OXoauMbIe NJisi €€ PEeIICHUs, MPOBOAUTh PACUYETHl M OICHUBATH PEaTbHOCTH
MOJIyYEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
[ENOYKY PAaCCyX ICHUU C OMOpON Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

MCIIOJIb30BATh MTPH PEIICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPEJICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOpPMALIMK, MOJIYYEHHOM W3 PpPa3IMYHBIX
WCTOYHUKOB, KPUTHYECKHN aHATU3UPOBATH MOTydaeMyto HH()OPMAITHIO;



30

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKH, 00BSICHEHUE IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHns O€30MACHOCTH MpHU OOpalllEeHUH C MpUOOpaMH W TEXHUYECKUMHU
YCTPOMCTBaMH, JIsl COXPAHEHUs 3/10pOBbs U COOJIFOJIEHUS HOPM SKOJIOIMYECKOI0
IIOBEJCHUS B OKPYIKAIOLLEH CpEAcE;

paboTaTh B TIpyHIE€ C BBIIOJHEHUEM pa3JIMUYHBIX COLUAIbHBIX pOJEil,
IUTAHUPOBaTh PabOTy TPyNIbl, PALMOHAIBHO pacHpelnesTh OO0sI3aHHOCTU U
IUIAHUPOBATH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aIEKBaTHO OLICHHBATh
BKJIAJ] KQKJI0OT0 U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBAEMON TPOOIIEMBI.

K koH1ty o0yuenus B 11 ki1acce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpPUMEpaxX poJib U MecTo (U3UKU B (HOPMUPOBAHHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTHH, B IMPAKTUYECKON IEATENbHOCTU JIOJAEH, LEJOCTHOCTh U EIUHCTBO
(u3nyEeCKO KapTUHBI MUDA;

YUUTHIBaTh TPAHUIBI MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJIEIIEeH:
TOYEYHBIM JJIEKTPUUECKUM 3apsfl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SAEpHas
MOJieJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MPH PEIIEHUU (PU3NUYECKUX
3az1ay;

pacrno3HaBaTh (pU3NUYECKHUE SABJICHUS (IPOLECCH) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKH: AJIEKTPUUECKasi MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEMCTBHS TOKA, B3aMMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJAHUK C TOKOM M JBHWXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXEHHE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TOAApPHU3ALMS  CBETa, JTUCHEPCUS CBETa,
dotornextpudeckuit 3¢dexT (horodddekt), cBeToOBOE NaBieHNne, BOZHUKHOBEHHUE
JMHENYaToOro CIEKTpa aroMa BOJOpPOAA, C€CTECTBEHHAs W HCKYCCTBEHHas

PaauOaKTUBHOCTD;
ONMCHIBaTh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  JJIEKTPHUYECKYHD  NPOBOJUMOCTb  pPA3JIMYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCHOJIBb3Ysl (PU3MYEecCKrue BEIUYUHBIL:
AIEKTPUUECKHUI 3apsjl, cUjia TOKa, JJIEKTPUUECKOE HAMNpsSKEHUE, JIEKTPUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs CUiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cuwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEeH, MEPHOJl M YacToTa
KojebaHuii B KoyeOaTeIbHOM KOHType, 3apsii M CWJla TOoKa B MpoIecce
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TapMOHMYECKHUX DJIEKTPOMATHUTHBIX ~KOJeOaHul, (OKYCHOE pacCTOsTHHE U
OonTHYECKasi CWJia JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBAaTh (U3HMYECKUI
CMBICJI HCTOJb3YEMBIX BEJIUYMH, WX OOO3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (PU3HMUECKYIO BEIUYUHY C IPYTUMH BEIUYUHAMH;

ONKCHIBATh H3YyYEHHBIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOIb3Ys
(bu3nYecKkrue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHOJT MOTypacnaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBaTh (DU3UYECKUN CMBICH
UCIIOJIb3YEMBIX BEJIMYHMH, X O0OO3HAUEHUs M EIUHMIIBI, yKa3bIBaTh (POPMYJIb,
CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEIUYHHY C JPYTUMHU BEITUYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBL;

aHANIM3UPOBATh (PU3UYECKHUE IMPOILIECCHl U SIBJICHUS, UCHOJB3Ys (punyeckue
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapauIeIbHOIO
COCAUHEHHs IPOBOJHUKOB, 3aKOH Jkoyis—JIeHnma, 3aKOH 3JIEKTPOMAarHUTHOU
WHAYKUUH, 3aKOH NPSIMOJMHENHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHeHHE OWHINTEHHaA st doTtorddexra,
3aKOH COXPaHEHUs SHEPryH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsAJ]ia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCcTysathl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKEHHWE W YCJIOBHUS (TpaHUIlbl, 00J1acTH)
IIPUMEHUMOCTH;

ONPENCIIATh HAIPABJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO TOJISI IPOBOAHUKA
C TOKOM, cuJiel Ammnepa u cuibl JlopeHua;

CTPOUTh U OINHCHIBATh M300paKEHUE, CO3[aBAEMOE IUIOCKUM 3€pPKajioM,
TOHKOMW JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIENOBAHUIO (PU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: IpPU 3TOM
dbopmynupoBath nmpodaeMy/3aaady U TUIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3UUYECKUX BEIUYHH, MIPU
3TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOIb30BaTh HM3BECTHHIC
METO/bI OLIEHKHU MTOIPEIIHOCTEN U3MEPEHUM;

UCCJIeI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIB30BAHUEM MPSIMbBIX
U3MEpPEHUI: MpPU STOM KOHCTPYUPOBATH YCTAaHOBKY, (DUKCHPOBATh pe3yiIbTaThl
MOJIyYeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUI U TpaduKOB,
JIe1aTh BBIBOJIbI 10 PE3YJIbTATAM HCCIIEOBAHUS;

coOmro1aTh mpaBwiia 6€30MacHOr0 TPyJa MPU MPOBEASCHUU HMCCIEIOBAaHUN B
paMKax y4eOHOro OSKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEIbLCKOM U MPOEKTHOU
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JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000pyaOBaHUS,

pemaTh pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3YS (hHU3HUECKHEe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUSA 3a/1a4U
BbIOMpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEoOXoauMble NJisi €€ pelleHUs, TPOBOAUTh PacUYE€Thl U OIIEHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI,

peniaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATD JIOTHYECKU HEITPOTUBOPEUUBYIO
LENOYKY PAaCCyX JCHUU C OMOpPOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3ndecKue SIBICHUS;

MCII0JIb30BATh ITPH PEIICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U TPEJICTABICHUS
y4eOHOW W HAy4YHO-TIOMYJAPHOM WH(GOPMALMU, TOIYYCHHOH W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMyI0 HH(OPMAIIHUIO;

OOBSCHATh MPHUHIMMBI JEHCTBUS MaIlMH, OPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MUX 0€30MacHOr0 MCIOJIb30BaHUS B IMOBCEIHEBHOM
KU3HU,

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIErO0 MHpAa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B MOBCEIHEBHOM KU3HU TS
obecrnieyeHuss 0€30MaCHOCTH TIPU OOpaIllEHHH C TPUOOpaMH M TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 30POBbS M COOJIIONCHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpeE;

paboTatb B TpYyIINE C BBHIOJHEHUEM PAa3UYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PALMOHAIBHO paCHpeNessiTh OO0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsIX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.
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10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3/1eioB H TeM uudpoBbIe
Ne ni/m P Konrtpoabnsie IIpakTHueckue (mupp )
NMpPoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3uKa ¥ METOJbI HAYYHOT'O TTO3HAHUS 2 bubmmorexa LOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubnuoreka [IOK
2.1 K
HHEMATHRA > https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
2.2 JluHamuica ! https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
23 3 6 1 1
AKOHBI COXPAHEHUS B MEXaHHUKE hitps-//m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
) TEOPUHU https://m.edsoo.ru/7f41bf72
bubnunoreka [IOK
32 OCHOBEI TEPMOAHMHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK

®a30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. DJJIEKTPOAUHAMUKA
but6mmoreka [IOK

41 DUeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIM 71eKTpUYECKU TOK. TOKH B 12 bu6nunorexa IIOK

’ Pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




35

11 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ni/m P Kontpoabnbsie IIpakTnueckmue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe noJie. DIeKTpOMarHuTHas 1 1 3 bu6muoreka [JOK
) WHYKIHS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
MexaHnYeCcKUE U 3JEKTPOMArHUTHbBIE bubnmoreka [JOK
2.1 9 1
KoJieOaHus https://m.edsoo.ru/7f41¢97c
29 MexaHU4eCKHE U JIEKTPOMArHUTHBIC 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI cIEUATIBHON TEOpUH 4 1 bubnuorexa [JOK
’ OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3BUKA
4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c




36

but6mmoreka [IOK
4.2 4
Crpoere atoma https://m.edsoo.ru/7f41c97c¢
bub6nunoreka [IOK
4. A
3 TOMHOE SAPO > https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Hroro no pasneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 O6o0061aro1iee NTOBTOPEHHE 4 ngg?;gf:;;grou}i 41c97c
Hroro no pasneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 110 [IPOT'PAMME 68
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10 KJIACC
KoauyecTBo yacos JIEKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoabubie IlpakTHueckue
n/n Bcero u3ydeHusi o0pa3oBaTeJIbHbIE
padoThbI padoThbI
pecypchl
®usuka — HayKa O IpUPOJE.
1 Hayunsbie MeT(})l bl HO?I,)H;)HI/IH 1 Bubmorexa LIOK
Y A https://m.edsoo.ru/ff0c32¢2
OKPY’KaOIIEro Mupa
Posb 1 MecTo ¢uznku B

) (dbopMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIbHOCTH JTHOIEH
MexaHndeckoe JBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO | bubmuoreka [JOK
nBwxenus. [lepemenmenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpPEHUE

4 PaBHOMEpHOE ITPSAMOJIMHENHOE 1 bubnuoreka [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnmoreka [JOK
JIBYKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOonHOe mageHue. Y CKopeHue | bubnmoreka [JOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUXKEHHE.

N bu6mmoreka [JOK

7 JIBM>KeHME MaTepuaabHON TOYKH 10 1

OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada
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HpI/IHHI/Il'I OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 lanunes. NuepuuanbHble CUCTEMBI bubmmorexa [OK
. https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuina. [Ipunnun
9 cyneprno3uiuu cuil. Bropoit 3akon bubmorexa HOK
. https://m.edsoo.ru/ff0c3bed
HeloToHa 17151 MaTepuanbHON TOUKU

10 Tpernii 3akoH HproToHa 1151 bubnmoreka [JOK
MAaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUpPHOTO TsiroreHus. Cuia

11 TsbKecTu. [lepBas kocMuueckas bubmmorexa LIOK

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

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

13 TpeHus. Cuita COnpoTUBIIEHUS ITPU bubnmoreka [JOK
IBVOKEHUH TeJIa B )KUIKOCTHU WIIN https://m.edsoo.ru/ff0c3{f76
rase
ITocTynarensHOE U BpalaTreibHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
tena. MoMeHT cubl. [1meqo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOrO Telna
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBI MaTEPUAIIbHBIX TOYEK. bubnmoreka [JOK
Nmmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE IBUKEHHE

16 PaboTa 1 MOIIHOCTB CHJIBL. bubmuoreka [JOK

https://m.edsoo.ru/ff0c4502
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MaTepuanbHOW Touku. Teopema 00
N3MEHEHUU KUHETHYECKOIT OHCPIrun

17

[ToTeHmansHas 3HEprusl.
[ToTeHmanpHast YHEPTUS YIPYTO
nehOopMUPOBAHHON MPYKUHBI.
[ToTentmanpHas YHEPTUS TEIa
BOJIN3M TOBEPXHOCTH 3eMITH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

ITorenmanpHEIe U
HENOTeHIMaNbHbIE CUIIBbL. CBs3b
paboThI HEMOTEHIATIBHBIX CHJI C
M3MEHEHHUEM MEXaHNYECKOM dHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOM SJHEPrUuu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTopHnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C I3MCHEHHEM MEXaHHMYISCKOM
SHEPTUU Tella Ha IpUMeEpe
PaCTSHKEHUS PE3UHOBOTO KI'yTa

20

KoHnTtponbHas pabota 1o Teme
«Kunemartnka. Jlunamuka. 3aKOHBI
COXpaHEHUS B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHO-KHHETUYECKON
Teopur. BpoyHOBCKOE ABHKEHUE.

Hudbdysus

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aMMOJICHCTBHSI YAaCTHI] BEILIECTBA.
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Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

23

Macca monekyn. KonnyectBo
BemlectBa. [locrosnnas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTtypa
u e€ usMmepenue. Illkana remneparyp
Lennscus

25

Wneanpueiii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETHYECKOM SHEPIUr
JBUKCHHS] MOJIEKYJI. Y paBHEHUE
MenneneeBa-Knanelipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. I'a30BbIC 3aKOHBI

28

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY IapaMeTPaMU COCTOSHUSA
pa3peKEHHOTO ra3a»

29

W3onpoueccsl B MACaIBHOM ra3e U
uX rpapuuecKoe MpecTaBIeHue

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

30

BuyTpennss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
cnocoOb! e€ n3menenus. Koiamuectso
TEIUIOTHI U paboTta. BHyTpeHHsIs
SHEPTHsi OJHOATOMHOTO UJI€aTbHOTO
rasa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buae! rennonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36
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YV nenbHast TEMI0EMKOCTD BEIIECTBA.

KonnyecTBo TEMIOTHI npu

bu6mmoreka [JOK

32
Terutonepenave. AanadbaTHbIA https://m.edsoo.ru/ff0c5c36
npoiiecc
1 I1epBblii 3aKOH TEPMOIMHAMUKHU U bubnnoreka [JOK
€ro MPUMEHEHUE K U30IPOoIIeccaM https://m.edsoo.ru/ff0cSefc
HeobpaTtumocTs nporieccoB B
34 npu cI: e. Bropou I3)2111<10H Bubmorexa LIOK
pHpoZe. p https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Ipunuun nevictust u KIT bubmuoreka [JOK
TETIJIOBOM MalTUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ
37 DKonoruyeckure mpoodIemMbl
TEIIOHEPTeTUKHI
O06o06mmarmuii ypox
38 «Monl:K JII;JIl HaS}I/F()l)I/ISI/IKa OcHoBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI)
KoHnTtponbHas pabora 1o teme
39 «MonexynsipHaas ¢puznuka. OCHOBBI 1 bubmmorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue U KOHACHCALIUA. bubnmoreka [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS M OTHOCHUTEIHHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi bubmmorexa [IOK
Ayxd. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
bu6mmoreka [IOK
42 amop(HbIe Terna. AHU30TPOIHUS

CBOMCTB KpucTaioB. XKuakue

https://m.edsoo.ru/ff0c65f0
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KkpucTauibl. COBpeMEHHbIE

MaTepHuabl
[InaBienune u KpucTaNIU3aALHS.
bubmuoreka [JOK
43 VY enpHas TEIJI0TA IUIABICHUS.
https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuoreka [JOK
44 YpaBHeHHE TEIIOBOro Oaanca
p https://m.edsoo.ru/ff0c6820
DJNIeKTpU3aus Tel. DICKTPUUECKUN
45 3apsa. [ABa Buaa dIEKTPUUYSCKUX bubmorexa HOK
AL a p https://m.edsoo.ru/ff0c6bec
3apsiioB
IIpoBOogHMKH, TUINESKTPUKU U
46 H(I))JI TPOBOJHUKU 3aK(I:))H buGnnorexa LIOK
yrip ’ https://m.edsoo.ru/ff0c6bec
COXpAaHEHUS JIEKTPUYECKOr0 3apsjia
B3aumonelicTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 3I€KTPUIECKUHA bubmnorera [IOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
43 nonst. [puHumn cynepno3uuuu bubnnorexa [HOK
AJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cui sneKkTpocTaTH4ecKoro
49 nois. [Torennuan. PasHocTh bubmorexa LOK
' ’ https://m.edso0o.ru/ff0c6f00
MMOTEHIINAIOB
IIpoBOIHUKH B AUAIIESKTPHUKH B
50 3J1pel< OCTaTUYECKOM noIJ)Ie bubmorexa LIOK
R ' https://m.edsoo.ru/ff0c7018
JvanekTprudeckast IpOHUIIAEMOCTb
N Bubnuoreka IIOK
51 DnekTpoéMkocTh. KoHnencarop 1

https://m.edsoo.ru/ff0c7126
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52

DIEKTPOEMKOCTH TIJIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOI0 KOHEHCAaTopa

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

53

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHUMI nelcTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMTUPOBAJIHLHOTO
arnmapara, CTpyWHOro IpuHTEepa.
DJIEKTpOCTaTUUYECKAs 3alUTa.
3a3eMiieHHe AIEKTPOIPHUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyniectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conpotusnenue. 3akon Oma 11t
y4acTKa Ienu

56

[TocnenoBarenbHOE, ApAIIEIBbHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOTHUKOB. JIaGoparopHas
pabora «/M3yueHue cMenmaHHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74{0

57

PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoymnsa-Jlenua

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa i TOJTHOM (3aMKHYTOM )
anekTpuyeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas padora
«M3mepenne D/IC nctounuka Toka u
€ro BHYTPEHHETO CONPOTHBIICHUS

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0
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DIIEKTpOHHAs MPOBOIUMOCTh
TBEPJBIX METAIOB. 3aBUCUMOCTh

59 CONPOTHUBIICHUS METAJUIOB OT
temiiepaTypbl. CBEpXIIPOBOIUMOCTh

60 DIIEKTPUYECKHI TOK B BaKyyMe.
CBoliCTBA JIEKTPOHHBIX ITYYKOB
[TomrynpoBoIHUKH, UX COOCTBEHHAs

61 Y TIPUMECHAs TPOBOIUMOCT. bubnmoreka [JOK
CBolicTBa p—n-niepexo/a. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DIIEKTPUUYECKHI TOK B pacTBOpax U

2 pacIiaBax 3JIE€KTPOIUTOB. bubnmoreka [JOK
DJIEKTPOJIMTHYECKAS] TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEKTPUYECKUH TOK B ra3ax.

63 CamocTosTenbHbIN 1 bubnmoreka [JOK
HECAMOCTOSITEILHBIN pa3psi. https://m.edsoo.ru/ff0c84ae
Momnnus. [Tnazma
DnexTpudeckue Npudopsl U

64 YCTPOICTBA U UX MPAKTUYECKOE bubmmoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o06marmuii ypok bubnnorexa [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta 1o Teme

66 «2nekTpocratuka. [locTostHHBIN 1 bubnnorexa [HOK

3NIEKTpUYECKUM TOK. TOKH B
PA3JINYIHBIX CpCAAX»

https://m.edsoo.ru/ff0c8a8a
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67 Pe3epBHblil ypok. KonTposibHas 1 ) bubnnoreka [JOK
pabota o Teme "DneKkTpoguHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBublit ypok. OGo0marommii 1 bubmmoreka [JOK
ypok no temMam 10 kmacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I1O0 68 4

I[TPOTPAMME
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11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
:;n Tema ypoxka Beero Kontpoabnbie IIpakTuyeckue il:;:el-ll/lﬂ ﬁgligzi:;eenbnme
padoThbI padoThbI pecypenr
[TocTosiHHBIE MAarHUTHI U UX

1 B3aMMOJIciicTBHE. MarHUTHOE MOJIC. | bubnunoreka [IOK
BekTop MarHuTHOM MHIYKILIHH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW UHAYKIUU
MarauTHO€E 1oJie MPOBOIHHUKA C

) ToKOM. OnbIT DpcTeaa. 1 bubnmoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas padora «M3yuenue

3 MarHII:THOIF)O HOiSI KaTyH_IKI/IyC 1 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBMe MarHMuTHOTO MOJISI Ha
IPOBOAHMK ¢ ToKOM. Cuiia Ammnepa.

4 JlaGoparopHas paboTa | 1 bubnuorexa IIOK
«HccnenoBanue nencTBus https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBME MarHuTHOTO MOJISI Ha
5 JBHKYIIYIOCS 3apSKEHHYIO 1 bu6bnuorexa [IOK

yactuny. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/ff0c9df4
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DJIEKTpOMAarHuTHas: UHIYKIIHSI.
IToTok BEKTOpa MarHUTHOMN
unaykuuu. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHON MHIYKLIMU
®dapanes

JlaGopaTopHnas pabota
«HccnenoBanue sIBICHUS
3JIEKTPOMArHUTHON MHYKIIAW»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NHnyKTUBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHIYKITUU. DHEPTHs
MarHUTHOTO TOJIsL KATYIIKH C TOKOM.
DIIEKTPOMarHuTHOE IoJje

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpomcTBa U UX
PUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
3JIEKTPOMArHHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTCIINU
OJICMCHTAPHBIX YaCTHUII,
WHAYKOUOHHAA I1CYb

10

O6o0maromuii ypok «MarautHoe
noJie. DJIEKTpOMarHuTHast
UHTYKIUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbHas paborta 1o Teme
«MarnuTtHoe noJe.
DNeKTpOMarHuTHAsE MHIYKIIHS

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

12

CBOOOIHBIE MEXaHUUECKHE
KoJjeOanus. ['apmoHUIecKre
KoJieOaHus. YpaBHCHUE

bubnunoreka [IOK
https://m.edsoo.ru/ff0caf06
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TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpamienue 3aepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcCChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CBOOOJTHBIC IEKTPOMArHUTHBIC
KOJIeOaHUS B UACAILHOM
KOJIeOATSIIbHOM KOHTYpPE. AHAIOTHS
Me)KI[y MECXaHNYCCKUMHU U
BHCKTpOMaI‘HI/ITHBIMI/I KOHC6aHI/I$IMI/I

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B UJICATHBHOM
KOJIe0aTeIbHOM KOHTYPE

but6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarmx
KoJeOaHusX. BeIHY)IeHHBIC
MeXaHUYEeCKHE KojieOaHus.
Pe3onanc. BeinyxaeHHbIE
BHGKTpOMaI‘HI/ITHBIG KOHCGaHI/ISI

bubnunoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CunycouganbHbIi IEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYHOE U ACHCTBYIONIEE
3HAYCHHUC CUJIbI TOKA U HaHpH)KeHI/ISI

bubnunoreka [IOK
https://m.edsoo.ru/ff0cbd34
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18

Tpanrcdopmarop. [IpoussoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

19

Y CTpolcTBO ¥ TPaKTHUECKOE
IIPUMEHEHNE AIEKTPUIECKOTO
3BOHKA, T€HEPaTOpa MEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepesad

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ncnons3oBanus
JJIEKTPOIHEPIHH B TOBCETHEBHOMN
JKU3HU

21

MexaHnueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHeHHs U
JuinHa BosiHbL. [lonepeunsie u
MMPOAOJBbHBIC BOJIHEBL

but6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTb 3ByKa. [ poMKOCTh
3ByKa. Beicora ToHa. TemOp 3Byka

bubnunoreka [IOK
https://m.edsoo.ru/ff0cccOc

23

3H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX
cBoMcTBa U cKopocTh. [lkana
AIEKTPOMArHUTHBIX BOJIH

bubnunoreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIUIIBI paAOCBA3U U
TeneBuAeHus. Pa3BuTre cpeacTs
cBa3u. Paguonokanusa

25

KoHntponbhas padora «Konebanus u
BOJTHBD)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc618
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[IpsamonuHETHOE pacpOoCTpaHEHUE
CBETa B OJIHOPOJHOM CpeE.

but6mmoreka [IOK

26 ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxeHusd ceta. [loctpoenue bubmorexa OK
. https://m.edsoo.ru/ff0cd4e0
n300paKeHHI B TUIOCKOM 3epKajie
[Ipenomnenue ceta. [loaHoe
)3 BHYTpPEHHEE OTpaKEHHE. bubnmoreka [JOK
[IpenenpHbIN yroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaKEHUS
29 JlaboparopHas pabota «3mepenue bubnmoreka [JOK
MOKAa3aTeIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuit
30 B IMH3e. DOopMyIia TOHKOW JTUH3BL. bubnmorexa LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JUH3bI
JlaGopaTopHnas pabota
31 «HccnenoBaHnue CBOMCTB
M300paXEeHHUI B TUH3AX)
Hucnepcus cBera. C0XHBIN COCTaB
1 oenoro cBera. L[Bet. JJaboparopras
pabora «Habmronenue nucnepceun
CBETa»
13 Unrepdepenmus creta. Audpaxius bubnmoreka [JOK
cBeta. JlubpakunoHHas pemeéTka https://m.edsoo.ru/ff0ced22
34 [TonepeyHoCTh CBETOBBIX BOJIH. bubmuoreka [IOK

[Tonspusanus ceera

https://m.edsoo.ru/ff0cf02¢e




52

Onrtuueckue MpuOOpHI M YCTPOMCTBA

35 U YCJIOBHSI UX 0€30I1acHOTO
PUMEHEHUS
['paHu1bl IPUMEHUMOCTH

36 KJIaCCHYECKON MEXaHUKH. bubnuoreka [JOK
[TocTynaTel cnenuaibHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCUTENBHOCTH

37 OJHOBPEMEHHOCTH. 3aMeJICHUE buGnnorexa LIOK

https://m.edsoo.ru/ff0cta42
BPEMEHH U COKPAILEHUE ITTUHBI
OHeprus U UMILYJIbC

18 pensTuBUCTCKOM yacTuubl. CBs3b bubnmoreka [JOK
MAacCChI C SHEPTUEH U UMITYJIHCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTtponsHas padora «OnTuka.

39 OCHOBBI cCHIEIIUATIBHON TEOPUHU 1 Bubmiorexa ITOK

https://m.edsoo.ru/ff0ct610
OTHOCUTEIIbHOCTH»

40 ®otonbl. opmyina [1nanka. bu6muoreka [JOK
DHeprus U UMIyJIbC GOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIEI0BaHNE Bu6morexa LIOK

4 orospexra. Ompiret A. T https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl pororpdexra. YpaBHEeHHE

42 SﬁHMTegﬂa I[J'Iqi)l(b(l)OToa(b(;@)eKTa. bubmorexa [TOK

https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porosrddexra
Hanenue ceera. OnbiTh [1. H.
43 Jlebenera. Xummuueckoe JelcTBHE bubmorexa [TOK

CBCTa

https://m.edsoo.ru/ff0d04a6
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TexHuueckue yCcTpocTBa u
MPaKTUYECKOE TPUMEHEHUE!

44
doTorsieMeHT, POTOoNATIHK,
COJTHEYHas OaTapesi, CBETOUO/T

45 Pemenne 3agau 1mo Teme «9IEMEHTBI bubnuoreka [JOK
KBAaHTOBOW ONTHKW https://m.edsoo.ru/ff0d0302
Mogenrs atoma TomcoHa. OnbBITEI

46 Pezepdopna o paccessHuro o- bubmorexa [TOK

https://m.edsoo.ru/ff0d091a
yacTull. [[manerapHas Mojenp atoma
bubnunoreka [IOK

47 Hoctyxatet bopa https://m.edsoo.ru/ff0dOafa
Nznydenue u nornomieHue GoTOHOB

43 IIPHU IIEPEXO0/I€ aTOMa C OJTHOTO bubnmoreka [JOK
YPOBHS SHEPTUH Ha Apyroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBsie cBolicTBa yacTuil. BoJiHbBI

49 ne bpoins. KopnyckymnspHo- bu6muorteka [IOK
BOJIHOBOU Jyanu3Mm. CIIOHTaHHOE 1 https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3ITy4YCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Pesepdopaa mo bubnmoreka [JOK
OIIPEIEIICHUIO COCTABA https://m.edsoo.ru/ff0d0fd2
PaIuOaKTUBHOTO U3TyUEHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3lly4eHus. BiausHue

PalrOaKTUBHOCTH Ha )KUBbIE
OpraHu3Mbl
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52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacnazn. I'aMma-u3inyyenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbii
peakrTop. [Ipo6ieMbl, EPCTIEKTUBEIL,
IKOJIOTHYECKUE aCTIEKTHI SACPHOM
DHEPreTHKU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUllbl. OTKPBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUs U
perucTpanyu 3J1eMEHTapHbIX
yactul. Kpyrisiii cTon
«DyHIaMEHTAJIbHBIE
B3aUMOJICUCTBUSI. ENMHCTBO
buznyecKoil KapTUHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTansl PasBUTUA aCTPOHOMHU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAaYEHHUE ACTPOHOMHUHU. Bun
3BE31HOTO HeOa. Co3Be3ausl, IpKHUe
3BE3/1bI, IUTAHETHI, UX BUIUMOE
neuxeHne. ComHeyHasi cuctema

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun ConHua 1 3BE311

57

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI TTTaBHOM
MocJieI0BaTeIbHOCTH. BHYTpeHHee
cTpoenue 3B€311. COBpeMEHHbBIE
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MPEJICTABICHHS O TIPOUCXOXKICHUH H
sBostrorny CoJIHIA U 3BE3T

58

Muneunsiii [IyTh — Hamia
I'anakTuka. IlomoxxeHue U ABMKEHHE
Comnnna B I'amaktuke. ['amakTuku.
UEpHble ABIPHI B sIpax raJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosnpiioro B3peiBa.
PenukroBoe uznydeHue.
MeraranakTuka

60

Hepemennsie npobiaembl
aCTPOHOMUH

61

KonTponpHas padora «D1eMeHThI
ACTPOHOMMH U aCTPOPUIUKI

62

O6o06matomuii ypok. Pons dpuzuku
U aCTPOHOMHUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMATbHON B
ATUYECKON cdepax AeaTeTbHOCTH
YeloBeKa

63

O6o6matomuii ypok. Ponbs u mecTo
(GU3UKN U aCTPOHOMUU B
COBPEMEHHOM HAay4YHOI KapTUHE
MUpa

64

O6o06matromuii ypok. Posb
(bu3HIEeCcKO TEOpUH B
(GopMHpPOBaHUY TIPEICTABICHUH O
(bU3UYECKON KapTHHE MUpPA
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65

O6o0maromuii ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEACTABICHUN O IPUPOJIE

66

Pe3epBHbIil ypok. MarauTHoe mnosie.
DNEeKTpOMarHuTHasE UHIYKIUS

67

PesepBHbiil ypok. Ontuka. OCHOBBI
CIIeIIMaIbHON TEOPUH
OTHOCUTEJIbHOCTH

68

Pesepusiii ypok. KBantoBas ¢gusuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpou3uku

bubnunoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOJMYECKOE OBECITEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1) Mskumes [I'.f., byxoBues b.b., Corckuit H.H. / mnox pen.
[TapdentreBoit H.A. ®usuka. 10 knacc. bazoBeiit u yriyO0na€uubii ypoBHU. JIMHUS
YMK: ®usuka. «Knaccuueckuit kype». Mskumes .S, u np. (10-11) (bazoBsiii
/Yrnyonennsiii). — AO «U3marensctBo «IIpocBemenuey. DnekTpoHHas (opma
y4eOHUKA;

2) Mskumies I'.41., byxosBues b.b., Uapyrun B.M. / mog pen.  I[lapdenTtbeBoii
H.A. ®usuxka. 11 knacc. ba3zoBsiit u yrnyonéunsiii ypoBuu. Jlunua YMK: dusnka.
«Knaccuueckuit kypey. Msikuies 5. u gp. (10-11) (bazoBsrit /Yriaybnennsiii). — AO
«M3natennctBo «IIpocBemienne». dnekTpoHHas hopma yuyeOHHKA.

METOINYECKHUE MATEPHUAJIBI UISA YAUTEJIA

1) Baxuuna C.B. ®usuka. Bce TemMbl IKOIBHOTO Kypca. bobIoi Harms bl
CIIPaBOYHMK IIKOJIbHUKA. — M.: OKCMO, 2023. — 320 c.;

2) Baxuuna C.B., Uepenosa K.I'. llIkonbHbII Kypc B HArJISIAHBIX TaOMUIax. —
M.: OKCMO, 2023.-224 c,;

3) I'pomuesa O.U. EI'D 24. 100 6amnos. ®usuka. — M.: Jk3ameHn, 2024.- 384 c.;

4) T'pommeBa O.U. Coopuuk 3amau o ¢usuke. 10-11 kmaccw (k yueOHUKAM
I'.4. Msikumesa u ap.). ®I'OC. YMK k noBomy DITY. — M.: Dx3ameHn, 2022. - 208 c.;

5)Kacarkuna W.JI. ®usumka: ruapoauHaMuKa, MOJICKYJsIpHas ¢GuU3MKa H
tepmoauHamuka. 10-11 kmaccel. — PoctoB v/l denukc, 2023. — 204 c.;

6) Kacatkuna M.JI. ®usuka: KOHTpOA. pabOThl: IMHAMHKA, 3aKOHBI HHIOTOHA,
3aKOH BceMUpHOro TsroteHus. — Pocros u//l; ®enuke, 2023. — 108 c.;

7) Kacarkuna MN.JI. ®usuka: KoHTposa. paboThl: kuHeMaTuka:10-11 kmacchl. —
PoctoB u//1: ®enukc, 2023. — 141 c.;

8) Kacarkuna M.JI. ®usuka: maraetusm. 10-11 kimaccel: KOHTPOJIbHBIE PaOOTHI.
— PocroB u/]1: ®enukc, 2023. — 140 c.;

9) Kacarkuna M.JI. ®usnka: KOHTpOJbHBIE PabOTHI: MOCTOSHHBIN TOK. 10-11
xiaccel. — PoctoB u//]: ®ennkc, 2023. — 125 ¢.;

10) Kacatkuna M.JI. ®usnka: KOHTpOI. paboThl: paboTa U MOIIHOCTb, 3aKOHBI
coxpaHeHwus, ctatuka. — PocroB u/Jl; ®enukce, 2023. — 142 ¢.;

11) Kacatkuna WN.JI. ®usuka: snekrpocratuka. 10-11 kmaccel. — PoctoB v//:
®denukce, 2023. - 142 c.;
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12) Kupuk JI.A. ®usuka 10 knacc. COOpHUK cCaMOCTOSITETbHBIX U KOHTPOJIbHBIX
pabot. — M.: Unekca, 2019. — 224 ¢.;

13) KomudukaTtop »remMeHTOB coaepkaHUsT W TpeOOBaHWA K YPOBHIO
MOJATOTOBKHY BBITYCKHUKOB 00II€00pa30BaTEbHBIX YUPESKICHUNA JIJIsi POBEACHUS B
2024 romy enuHoro rocyaapctBeHHoro sk3ameHa no OU3UKE. — denepanbHas
ciyx0a o Haa3opy B cepe oOpazoBanus u Hayku. [logroroneno: ®UIIN. — 33 c.;

14) Mapon A.E. ®usuka. 11 xmacc. ba3oBbiii U yriayOJIeHHBIH YpOBEHbD.
HNunaktuaeckue wmatepuansl. Beprukans. ®I'OC. 11 xmace. / A.E. Mapomn,
E.A. Mapon. — U3narensctBo: Jpoda, 2021. — 144 c.;

15) IMapdentbeBa H.A. ®usuka. 10-11 knaccel. COopHUK 33124 110 PUUKE I
10-11 xmaccer: mocobue ans yyamuxcs. ®I'OC. — M.: IIpocsemenue, 2022. — 208 c.;

16) Ilapdentbea H.A. dusuka. 11 knacc. Pabouas rerpaab ams 1abopaTopHbIX
pabot. — M.: [Ipocsemenue, 2023. — 62 c.;

17) Ilenareituenxo H.JI. ®usuka. 10 kiacc: TeXHOJIOTHYECKHUE KApPThl YPOKOB IO
yueonuky I'.5l. Msakumesa, b.b. byxosuesa, H.H. Cotrckoro. — Bonrorpan: Yuurens,
2019.-229 c.;

18) Ilypeimesa H.C, Parounes E.O. I'otoBuMes k EI'D 3a 30 gueit. dusuka. —
NznatenbctBo: O6pazoBaTenbHbie MpoekThl, 2023. — 320 c.;

19) Ilypeimea H.C, Parouns E.D. EI'D-2024 ®wusuka: 30 BapuaHTOB
sK3aMeHaAIMOHHBIX padoT. — U3marensctBo: ACT, 2023. - 352 c.;

20) PeimkeBuy  A.Il.  ®uszuka. 3agaunwmk. 10-11 xn.: Ilocobume s
obmeobpazoBar. yupexaenuit. — M.: IIpocsemenue, 2023. — 192 ¢.;

21) Caypor IO.A. ®duzuka. 10 knacc. ba3oBeiii W yriyOia€HHBIN ypOBHH.
Knaccuueckuit kypc. Iloypounsie paspabotku Kk yueObHuky [.5. Mskuiiesa,
b.b. byxoBuesa, H.H. Corckoro. — M.: IIpocsemienue, 2022. — 276 c. U3nanue B
pdf-popmare. Pexum  goctyma:  http://www.saurov-ya.ru/Metodika/Posobiya/
Modeli_urokov 10 _class 2022.pdf (maTa oOpamenus 19.02.2024);

22) CaypoB FO.A. ®duzuka. 11 knacc. ba3oBelii U yriayOnEéHHBIA YPOBHHU.
Knaccuueckuit kypc. Iloypounsie paspabotku Kk ydebHuky [.5. Mskuiesa,
b.b. byxosuesa, B.M. Uapyruna. — M.: IIpocsemienue, 2022. — 276 c. U3ganue B pdf-
dopmare. Pexum pocryna: http:/www.saurov-ya.ru/Metodika/Posobiya/Modeli
urokov 11 class 2022.pdf (mata obpamenus 19.02.2024);

23) CopaBounuk B tabnmmax. ®msmuka, 7-11 xi. ®I'OC. — M.: Aipuc-npecc,
2023.-32¢c.;

24) Copapounuk 1o ¢usuke. 7-11 xi./TpycoBa M.C. — M.: BAKO, 2022.- 96 c.
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI
CETU UHTEPHET

1. TlpunoxxeHue Ha 3NEKTPOH. Hocutene: K yueOHuky dusuka. 10 knacc ams
o0mieo0pa3oBat. opranu3anuii: 6a3oBbiii U TpoduiIbHBINA ypoBHU. / ['.S. Mskuiies,
b.b. bByxoBues, Corckuit H.-H. — AO «3natensctBo «IIpocsemenue», 2020.

2. DNeKTpOHHbIE 00pa30BaTEIbHBIE PECYPCHI, TOMYLIEHHbIE K NCIIOJIb30BaHUIO
OpU peaau3aluy HMEIOLUX TOCYIapCTBEHHYIO aKKpEAUTALNI0 00pa30BaTENIbHBIX
IpOrpaMM HadaJlbHOTO OOLIEr0, OCHOBHOTO OOIIEro, CPEAHETO O0IIEro 00pa3oBaHus
npuka3zoM Munnpocsemenust Poccuum ot 04.10.2023 Ne 738:

- ®uszuka. 10 knacc. — PI'AOY AI10 «Axanemuss MunnpocenieHus Poccuny;
- ®uzuka. 11 knace. — PI'AOY AI10 «Axanemuss MunnpocenieHus Poccumy;

3. OTKpbITHIE 00IIEAOCTYHBIE 00pa30BaTEIbHBIE MAaTEPUalIbl, Pa3MEIICHHbIE
Ha HHPOPMAIIMOHHO-00pa30BaTENbHBIX MTOpTAIaX:

https://m.edsoo.ru/ - bubnuoreka nudpoBoro 00pa3oBaTENLHOIO KOHTEHTA
(bubnuoteka 11OK);

http://school-collection.edu.ru/catalog/ - Enunas xoymekiusa 1UPPOBBIX

00pa30BaTeNbHBIX PECYPCOB;
https://edu.skysmart.ru — 3T0 poccuiickas ydeOHas OHIaWH-TUIaTGopMa s

yaaJIeHHOTO 00y4eHus ydamnmxcs 1-11 kimaccos;
https://urok.apkpro.ru — O6mienoctynHas 6ecriaTHas 6uoaMoTeKa UQPpPOBOro
00pa3oBaTEILHOI0 KOHTEHTA IO BCEM TeéMaM IIKOJbHON MPOTrpaMMBbl;
https://urok.1c.ru/library/physics/fizika 7 11 klassy/ - bubmmoreka

MHTEPAKTUBHBIX MaTtepuanoB. ®usuka, 7-11 knacc;
https://nsportal.ru/shkola/fizika/library - O6pa3oBaTenpHasi coruanibHasi CETh.

duzuka;
https://resh.edu.ru/subject/28/10/ - Poccuiickas snekTpoHHas 1ikona. Ousnka,

10 kmacc;
https://resh.edu.ru/subject/28/11/ - Poccuiickas snekTpoHHas mkosia. Ousnka,

11 kmacc;
https://testedu.ru/test/fizika/ - O6pazoBaTenabHbIe TeCThI. TeCThI 110 HU3HUKE;

https://go.rosuchebnik.ru/search?query — Poccuiickuit y4yeOnuk. Dwusuka

(Meroaunueckas nomonib. Bebunapsl. Kypcesl. Karanor);
https://uchitel.pro/ - VYwuurensllpo. Koncnektsl mo mnpeamery «Duszukay.

N3yuenne ®uzuku mar 3a maroM. OHiaitH-yuyeOHUK U COOPHUK 3a/1au.
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