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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usnuke 06a30BOTO YpOBHS Ha YpPOBHE CpEAHEro oOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXEHUN M TpeOOBaHUHN K pe3ylbTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammsbl, mpeacTaBieHHbIXx B OI'OC
COO, a Takxke ¢ yd€roM (enepanbHO paboyelt TpOrpamMmbl BOCIUTAHUS U
KOHILIETIIUK TIpenojiaBaHus yuyeOHoro npeamera «®duszmka» B o0pazoBaTelbHBIX
Opra"u3anusax Poccniickon denepanun, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copepxanne mporpamMmbl MO (HU3UKE HampaBiIeHO Ha (QOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOyvaronmuxcs 10-11 xmaccoB mpu
oOyueHuu ux (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO
noaxoaa. IIporpamma mo ¢usuke coorBercTBYeT TpeboBanusiMm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METAaNpeAMETHBIM pe3yabTaTaMm
oOyueHus, a TAaKKE YUYUTHIBAET HEOOXOAMMOCTh pealu3alli MeEXIPEIMETHBIX
CBs3eM (PUM3MKM C €CTECTBEHHO-HAyYHBIMU YYEOHBIMU IpeaMeTamMu. B Heil
OIPENETAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3UKH Ha YPOBHE CPEIHEro OOILEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (DU3UKHU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pusmKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTAThI IO r0J1aM 00YUYEHUS;

e cojJiepKaHME YueOHOTO npeaMera « Pu3uka» mo rojgaM o0ydeHusl.

du3zuka Kak Hayka o HauOosiee OOIIMX 3aKOHAX NPHUPOAbI, BBICTyNAas B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaroriem Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPA3YIOIIHIA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PHU3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TMPOIECCOB U SBJICHUN, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueit u actpoHomuen. lcnonb3oBaHME W AKTUBHOE
npUMeHeHue (U3MYECKUX 3HAHUM  OmNpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cQepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, IMOJYYeHHUS! HOBBIX MAaTe€pHaloB C 3aJaHHBIMU CBOMCTBAMU M IPYTHX.
N3yyenune ¢Gu3MKM BHOCUT OCHOBHOM BKJaa B (DOPMHUPOBAHHME €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpa oOydaromuxcs, B (HOPMHUPOBAHHE YMEHHH MPUMEHSITH
HAYYHBI METO]I IO3HAHMS TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢usmku s YpOBHSI CpEIHEro o0OIero ooOpa3oBaHUs
MOJIOKEH Pl HAEH, KOTOpble MOXHO paccMaTpuBaTh Kak MPHUHLHUIIBI €ro
MOCTPOEHUS.
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Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISICTCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUYECKOMN, TAK U COBPEMEHHOMN (PU3UKH.

Hoesn eenepanuzayuu. B cOOTBeTCTBUM € HEW Marepual Kypca (Qu3uku
o0ObequHEH BOKPYr (Qu3MUeCKHX Teopuid. Bemymmm B Kypce SBIsSETCA
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPeanosiaraeéT HCIOJb30BaHUE
TYMaHUTAPHOTO TMOTEHIMANa (PU3NYECKOW HAyKW, OCMBICICHHUE CBSI3U PA3BUTHS
bu3uKkn Cc pa3BuUTHEM OOIIeCTBAa, a Takke C  MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMUYECKUMU TIPOOIeMamu.

Hoesa  npuxnaonou wuanpasnennocmu. Kypc Gusuku  mnpeamnosaraet
3HAKOMCTBO C IMTUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJOTWYECKHUX MPHUIIOKESHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes »skxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHUSI DJIEMEHTOB
COJIepKaHMs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O00CYXKICHUs
po0JIeM pallMOHATBHOTO MPUPOIOTIOIB30BAHUS U SKOJOTHYECKON 0€30MacHOCTH.

CTepXHEBBIMHU D3JIEMEHTaMU Kypca (PU3MKKM Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmdyeckue Teopuu (HopMUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKON TeOpUuu, poiu (GyHIaAMEHTAIBHBIX 3aKOHOB U
NPUHITUIIOB B COBPEMEHHBIX  TPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHWS CCTECTBEHHO-HAYYHBIX SIBICHHA W
MPOIIECCOB).

CuCTeMHO-JIeSITeTbHOCTHBIN TOAXO0A B Kypce (PU3MKH peamu3yeTcsi MpexKie
BCEr0 3a CYET OpraHU3aAIMH HKCIEPUMEHTAIBHOU AEATEIHHOCTH OOYYarOIIMXCA.
Jns  GazoBoro ypoBHSI Kypca (U3UKA — OTO HCIOJb30BaHUE CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JIaOOpaTOpHBIX padoT,
KOTOpBIE B IporpaMmMme mno (pusnke oObeIMHEHBI B OOIIMA CITMCOK YYCHUYCSCKHX
MpaKTUYECKUX paboT. BrijeneHne B yka3aHHOM TepedHe JabopaTOpHBIX padoT,
MPOBOAUMBIX JIJII KOHTPOJISI M OIEHKH, OCYIIECTBIISICTCS y4aCTHUKAMH
o0pa3oBaTeILHOIO TMpollecca MCXOMS U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W
ocHallleHus kabuHera Qu3uku. Ilpu »>TOoM obecneynBaeTcs OBJIAJCHHE
OOYYarOIIMMHUCS YMEHUSIMUA TPOBOJUTH KOCBEHHBIC H3MEPEHUS, HCCIICIOBaHUS
3aBUCUMOCTEH (DM3MUECKUX BEJIMYMH ¥ TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

Bosnbiioe BHMMaHUE YAENSIETCS PEIICHUIO PACUETHBIX W KAYECTBEHHBIX
3amay. [Ipu 3TOM mJjia pacd€THRIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHOM (PU3UYECKON MOJIETIBIO, TTO3BOJISIONINE PUMEHSATh U3yUYC€HHbBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK M3 OJHOr0 pasieia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
OOBSICHEHHE MPOTEKaHUs (U3MUYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOLICH
XKU3HU, TpeOyrompe BbIOOpa (U3MUECKON MOAENU ISl CUTyallud MPAKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmarepualbHO-
TEXHUYECKOMY OOecrleueHnI0 y4yeOHOro mpoiecca 0a30BbIi ypOBEHb Kypca
¢bu3MKN Ha YpOBHE CpeHEro oo1ero o0pa3oBaHus JOHKEH U3Y4aThCs B YCIOBHIX
IpeIMEeTHOro KaOuHeTa (M3HKH WM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IuKiIa. B kaOuHere (U3UKUA OJKHO OBIThH
HeoOXoauMoe J1abopaTopHOe OOOpyAOBaHUE JUIsl BBIIIOJIHEHHS] YKa3aHHBIX B
nporpaMMe o (pU3MKe YUeHHUYECKUX MPAKTHUUECKUX paboT U IEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpalluoHHOE 00OpyJ0oBaHuEe (POpMHUpPYETCS B COOTBETCTBUM C
OPUHLIAIIOM MUHUMAJIbHOM JOCTaTOYHOCTH U 00ecnedyMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B IporpaMMe Mo (U3MKe KIIOUEBbIX JEMOHCTpaluil i
UCCIICIOBAaHMSI ~U3yYaeMbIX SIBICHMA M  TPOIECCOB, OSMIMPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHH.

JlabopatopHoe 00OpyJIOBaHHE [JiI YUYEHUYECKUX MPAKTHUYECKUX pabdoT
dopMupyeTcss B BUIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIIEUMBAETCS B pacuére
OJJHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsi. TeMaTHyecKkue KOMILIEKThI
7a00paToOpHOTO O0OPY/IOBaHUSL JOJKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMU LEJISIMUA U3y4YeHUs (PU3UKH B 0011IEM 00pa30BaHUM SIBISIOTCS:

e (opMHpOBaHHE HHTEpeca M CTPEMJICHUS OO0yyaroumxcsd K HaydyHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaldbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPY KAIOIIUM SIBJICHUSIM;

e (opMHpoBaHHE HAYYHOI'O MHPOBO33PEHHsSI KaK pe3yjbTaTa H3y4eHUs
OCHOB CTPOCHHMSI MaTepu U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

o (dopMupoBaHHE YMEHHH OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue TpenCTABICHUNA O POIM (PUBMKHU JJIS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTkeHne ATUX Ieei 00ecrednBaeTCsl pelIeHHeM CIEeIyIONNX 3a1a9 B

MpoIiecce U3y4YeHusl Kypca PU3NKHA Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:
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e TmpuOOpeTEeHHEe  CHUCTEMbl  3HAaHUK 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJTIOYAS MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYI0 (U3UKY H
AJIEMEHTHI aCTPO(DU3HKH;

e (dopMupoBaHHE yMEHHMI TPUMEHATH TEOPETHUECKUE 3HAHUSA TS
OOBsCHEHUS (PU3NYECKUX SIBICHUW B TMPUPOJE U s TPUHATHUS
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOEHME CIHOCOOOB pEIICHHS pa3JIMYHBIX 3a1ad C SIBHO 33JaHHOU
dusznyeckoil MoAenblo, 3aJay, MOAPA3yMEBAIONINX CaMOCTOSTENbHOE
co3faHue (pu3NUecKor MOJEIH, aJleKBaTHON yCIIOBUSAM 3aa4H;

e TMOHMMaHUE (UIUYECKUX OCHOB M MPUHIUIOB JCHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUSA HA OKPYXKAIOLLYIO
cpeny;

e OBJAQJCHUE METOJAMHU CAMOCTOSTEIBHOTO IUIAHWPOBAHUS M MPOBEACHUS
bu3MUeCKUX SKCIEPUMEHTOB, aHajdu3a W WHTEpHpeTanud uHbopMmaiuu,
OIIPEENICHMS IOCTOBEPHOCTH IOJIyYEHHOIO PE3yNbTaTa;

e CO3JIaHUE YCJIOBHMI I pa3BUTHS YMEHUN MPOEKTHO-UCCIEI0BATENBCKOM,
TBOPYECKOU JIEATEIBHOCTH.

Ha u3yuenune ¢usuku (0a30BbI YpOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
oOpazoBanus orBojautcsa 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yaca (2 yaca B Henemnio) Mo GU3KMKE MEepeyeHb JTa0OPATOPHBIX U
MPAKTUYECKUX paOOT SIBISIETCS PEKOMEHJIOBAHHBIM, YYUTEIb JEJaeT BbIOOD
NpoBeNEeHUsT J1a0OpaToOpHBIX pabdOT M ONBITOB € YYETOM HWHAUBUIYAIbHBIX
0COOEHHOCTEH 00YyJarOIUXCSl.
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COJEPKXAHUE OBYUYEHUA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOTO MIO3HAHMS

®usuka — Hayka o npupozac. HaydHble METOABI MO3HAHUSA OKPYKAIOIIETO
Mupa. Pomnp dkcrepuMeHTa M TEOpMHM B IIPOLECCE ITO3HAHUSA IIPUPOJBI.
OKCIIEpUMEHT B (pU3HKeE.

MonenupoBanue (u3nyecKux SBICHUM M mpoueccoB. HayuHble runortessl.
duszuveckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u mecro ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple W UHUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYHKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEILHOCTh MEXaHMYECKOTO JIBHXKCHUS.
Cucrema otcuéra. Tpaekropus.

ITepemenienue, CKOpPOCTh (CpelHSII CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHE MAaTEepUaIbHOW TOYKH, MX NPOCKIHWHU HA OCH CHUCTEMbI KOOPAHMHAT.
CrnoxeHue nepemMenieHnii U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MNpsAMOJIMHEHHOe nBrkeHue. ['paduku
3aBUCHUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHUs, MYTH ¢ TNEPEMEIICHUS
MaTepUaIbHOW TOYKU OT BPEMEHH.

CBoOosiHOE TajzieHre. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonmuuennoe  nBuxkeHue. JIBH)KEHHME  MATEpPUAIbHOM  TOYKHA IO
OKPY>KHOCTH C MOCTOSHHOW IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS
ckopocTh. [leprnon u yacrora oOparenus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOMCTBA W TMPAKTUUECKOE TMPUMEHEHHUE: CIUIOMETP,
JBI)KCHHUE CHAPSIOB, IIEMTHbIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WITIOCTPALMS KHHEMATHYECKUX XapaKTePUCTHUK
JBH>KCHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyX€E U B pa3pe’KEHHOM MPOCTPAHCTBE.
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HaGnronenue aBuxeHus: tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO IMaJICHHUS.

Hanpasnenue ckopocTu npH IBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

N3yueHne HEPaBHOMEPHOTO JBHKEHHUS C LIEIBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXKIYy NyTSIMHU, MNPOMACHHBIMUA TEJIOM 3a
MIOCIICIOBATEIBHBIC PABHBIE NIPOMEXKYTKM BPEMEHH IMPHU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenune nBUXKEHUS IapuKa B BA3KOU KUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpoIeHHOro rOpU30HTAILHO.

Tema 2. lunamuka

[Ipyammn  otHocuTensHOCTM  [ammnes. IlepBeid  3akoH  HproToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpunnun cynepnosuuuu cuil. Bropoi 3akon Herotona
JUIL MaTEpUAIIbHOM TOUKHU. Tpernii 3aKkoH Hpr0TOHA 111 MaTepUAIBHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cumima Ttsoxectu. llepBas KocMuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenust (mokosi, CKoiabxkeHus1, kauenusi). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXEHUs U cuiia TpeHus nokos. Koagduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE JBUKEHNE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHIJIBI OTHOCHUTENIBHO OCH BpameHus. [liedo cuibl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHudeckre yCTpOWCTBA W NPAKTUYECKOE TNPUMEHEHUE: TMOIINITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME HHEPIU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CrioxeHune CHiL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUYEHUS U CKOJIBKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, rabopamopHvle pabomwl
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I/ISY‘{CHI/IG JIBUXXCHUA 6py01<a 0 HAKJIOHHOW ITLTOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YyNPYTOCTH, BO3HUKAIOIIUX B INPYXKUHE H
pPE3MHOBOM 00pasIie, OT UX JAePOpMAaIIUH.

UccnenoBanne ycioBUi paBHOBECUS TBEPAOrO Tela, HMMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axkonwvl coxpanenus ¢ mexaHuke

NMnynbc MarepuanbHOM TOYKM (TeNla), CHUCTEMbl MAaTEepUaJIbHBIX TOYEK.
NMiiynbC cuiibl U U3MEHEHHE HMITYJIbCa TeJld. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTrBHOE IBHKEHUE.

Pa6Gora cuibl. MOIIIHOCTE CHUJIBI.

Kunernyeckass sHeprust MarepuaibHOM Touku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToreHumanbHas SHEPIusl. [ToreHunanbHas DHEPIHs YIpyro
neopMUpOBaHHOM  MpyKuUHbI. [loTeHIManbHas  3Heprus Tena  BOJU3H
ITOBEPXHOCTH 3€MJIH.

[loreHuuanpHble W HeNmoTeHUUalbHble  cuwibl.  CB3b  paboOThHI
HEMOTCHIMAIBHBIX CHUJI C MU3MEHEHHEM MEXAHWYECKOW JHEpPIUU CUCTEMBbI TeEIl.
3aKOH COXPAaHEHUSI MEXAaHUYECKOW SHEPIHH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[Tepexo MOTEHIMATEHOM YHEPTUN B KWHETUYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvle pabomuvl

N3yuyeHnne abCOIIOTHO HEYNPYTOro yAapa ¢ MOMOUIBI0 JBYX OAMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUIIbI C U3MEHEHUEM MEXaHMYECKOW SHepruu
TeJIa Ha IIPUMEPE PACTSHKEHHS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJANHAMHUKA
Tema 1. Ocnoevt MoE€KYNAPHO-KUHEMUYECKOU mMeopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrtep IBIKCHHS U
B3aUMOJICMCTBUSI YaCTUIl BellecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPJBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojesel. Macca u
pa3mepsl Mosiekya. KonndectBo Bemectna. [locTostHHas ABoraapo.
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TennoBoe paBHOBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Llenbcus.

Mopens  upeanbHOoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYISPHO-
KMHETUYECKOM TEOpUM HJCaTbHOIro raza. AOCOJIOTHas TeMmmepaTypa Kak Mepa
CpeOHEW KWHETUYECKOW SHEPTUM TEIUIOBOrO JBWKEHHUS dacTtuil rasza. [llkana
temnepatyp KeneBuna. ['a30Bbie 3akoHBI. YpaBHeHHe MeHneneeBa—KiamneipoHa.
3akon JlanbToHa. M30mpouecchl B UACATBHOM Ia3e C MOCTOSHHBIM KOJWYECTBOM
BemiecTBa. ['paduueckoe mpencTaBICHHE H3OMPOIECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckre yCTpONCTBA W NPAKTHUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKA3bIBAIOIINE JTUCKPETHOE CTPOCHHE BellecTBa, doTorpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita lllTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYIIIPHOTO
B3aMOJIEUCTBHS.

Mogens, WIUTIOCTpUpPYIONIas IPUPOAy AABICHHUS Ia3a HA CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHUE COCTOSHHUS UICAIBHOIO rasa,
U30IIPOLIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE HM3MEPEHHUI
00bE€Ma KOMHATHI, JaBJIEHUS U TEMIIEPaTyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXKIY MTapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoouHamuku

TepMoanHaMuueckass cucteMa. BHYTpeHHsIsT 3HEprus TepMOAMHAMHYECKON
CUCTEMBI U CIOCOOBI €€ n3MeHeHusi. KonuuecTBo TemioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza.  Buuabl  Temionepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAsl TEIIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsatue 00 amuabaTHOM mporecce. IlepBbli 3akKOH TEPMOAMHAMUKH.
[IpumeHnenue mepBOro 3aKOHAa TEPMOJMHAMHKHU K u3omporeccam. ['padudeckas
WHTEpHIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Npo1ieccoB B IPUPO/IE.

TennoBble  mamuHbl.  [IpuHIUIBI ~ AEWCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi PHEPTUM B TEIIOBLIX MamuHax. Kosdduiment mone3Horo
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nericTBus TermioBor MmammuHbl. [{ukn KapHo u ero kosdduumeHT mone3Horo
JEeUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TEIJI0IHEPT e TUKH.

TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

3meHenne BHYTpPEHHEH SHEPTUM Tella MPU COBEPIICHUM PAOOTHI: BHUICT
npoOKKW W3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3AyXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe MyTEéM TpeHUS (BUICOAECMOHCTpAITUSA).

N3MeHeHne BHyTpeHHEN SHEPTUH (TeMIIepaTyphl) Tella Py Terionepeaaye.

OnpIT 1Mo aaumabaTHOMY paCHIMPEHHUI0 BO3ayxa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOIO
JIBUTATEIA.

Yuenuuecxuii sxcnepumenm, 1abopamopmsie pabomoi

N3mepenune yaeapHOl TemI0EMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eewecmea. Dazoevie nepexoonl

ITapoobpa3oBanue u koHjaeHcaius. Mcnapenue u kumneHue. AOCONIIOTHAS U
OTHOCHUTEJIbHASL BJIQXXHOCTh Bo3Ayxa. HacklmieHHbI map. VYaenpHas TerioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JJABJICHHUS.

Teépnoe Teno. Kpucrammuueckue u amop@Hbie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JXunakue kpuctamwibl. CoBpeMeHHbIE MaTepuaibl. llnaBieHue u
KpUCTaJUTU3aIs. Y IeJabHasl TerioTa miasienus. Cyonumaniusi.

VYpaBHeHuUE TEIIOBOTO OajaHca.

TexHUYecKkre YCTPOMCTBA U TMPAKTUYECKOE IPUMEHECHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJOTHHU MOJYYECHUSI COBPEMEHHBIX MaTepHUasioB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu moHMKEHHOM JaBJICHUU.

CriocoObl u3MepeHus BIAXKHOCTH.

Habmronerune HarpeBaHus M IUIABJICHUS KPUCTAINIMYSCKOTO BEIICCTRA.

JleMoHcTpalusi KpUCTasioB.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomuol

N3Mepenre OTHOCUTENIBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. DnekTpoAuHAMUKA
Tema 1. Inekmpocmamuxa
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OnekTpu3aums Tel. OJEKTpUYecKud 3apsn. JlBa BuIa dSIEKTPUYECKHUX
3apsinoB. [IpOBOIHMKHK, OUANIEKTPUKU W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsa.

B3aumogeiictBue 3apsinoB. 3akoH KynoHa. To4euHbI 31EKTPUUECKUI 3apsil.
Onektpuyeckoe mosie. Hampsbk€HHOCTh  anekTpuueckoro mnoii.  [IpuHnumn
CYNEPHO3ULHAN ANEKTPUUECKUX MOJNEH. JIMHUM HanpsyKEHHOCTH SJIEKTPUYECKOTO
OJISL.

Pabora cun  snekrpocratndeckoro  moJiga.  [lorenmuan.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHUMKM W JUANEKTPUKM B  DJIEKTPOCTATHYECKOM IIOJIE.
Jwusnextpuyeckasi MPOHUIAEMOCTb.

OnexktpoémkocTh. KoHaeHcaTop. DneKTpo€MKOCTh MIIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsLKEHHOTO KOHJIEHCATOopa.

TexHuueckrue yCTPOMCTBA M IPAKTHYECKOE NPUMEHEHHUE: DIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3allliTa, 3a3eMJICHUE JIJIEKTPOIPUOOPOB,
KOHJICHCATOp, KONMMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS AIIEKTPOMETPA.

B3auMoelicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

IIpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIMDAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUIEKTPUUECKOU POHULAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopmvie padomoi

N3mepenne 3neKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwtii 21exmpuueckuii mok. Toku 6 paznuunpix cpeoax

OJEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUUYECKOTO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTOSHHBIN TOK.

Hanpspkenue. 3akon Oma 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIIEHUE. YEJIbHOE CONPOTUBICHUE BEIIECTBA.
IlocnenoBarenpHOE, MAPAIIENBHOE, CMELIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGota oanextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsl CUjla U BHYTPEHHEE CONMPOTUBIICHHE UCTOYHUKA TOKA.
3akoH Oma Ji71s1 TOJTHOM (3aMKHYTOM ) AeKTpruyeckoit nenu. Kopotkoe 3aMbikaHuE.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TemMIepaTypbl. CBEPXIPOBOAUMOCTb.

10
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DJIEKTPUYECKUN TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

ITomynpoBoIHHKHY. CoOcTBeHHas U pUMecHas IPOBOJIMMOCTh
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBogHuKoBbIE TPpUOOPHI.

OJIEKTPUYECKU TOK B  pacTBOpaXx H  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTUYECKAs JUCCOIUALIUS. DIEKTPOJIN3.

OnekTpudeckuii TOK B razax. CamMoOCTOSTENbHBI W HECAMOCTOSITEIbHBIN
pa3psa. Monuus. [Inazma.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE MPHUMEHEHHE: aMIIEpMETD,
BOJITMETpP, pPEOCTaT, HMCTOYHUKH TOKA, DSJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COIPOTHUBIICHHMS], BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ POTOPEIUCTOPHI, MOTYITPOBOTHUKOBBINA U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS [IWIMHAPUUECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUCHHS U MaTepuaa.

CmenmanHoe COeTMHEHNE ITPOBOHUKOB.

[IpsMoe wu3MepeHue JIIEKTPOABWXKYIIEH Ccuiabl. KOpoTkoe 3aMblIKaHHe
raJbBaHUYECKOIO 2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTB CONPOTHUBIIEHUS METAIIOB OT TEMIIEPATYPBI.

IIpoBOIMMOCTE JIEKTPOIUTOB.

HckpoBoii pa3psa U MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, rabopamopHuvle pabomul

N3ydenune cMemaHHOro COeAMHEHNs pE3UCTOPOB.

N3MepeHne 3IeKTpOABUKYIIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaOnronenue anexrposusza.

MeknpeaMeTHbIe CBA3U

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHs B 10 kiiacce oCylIecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTEeMaTHKH,
Ounonoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meoicnpeomemnvle nowsimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, TUrore3a, ¢u3nueckas BeJMYMHA, 3aKOH,
TeopHsl, HAOIIOACHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penieHHEe CUCTEMbl YpaBHEHHWM, JHUHEWHas (YHKIMS,
napaboma, runepbosa, ux rpaduKu U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIMH HA OCU KOOPJUHAT, CI0)KEHHE BEKTOPOB.

11



IIpuaoxenne k OO0 OO0
MAOQOY «COIH Ne 32» Ne

buonocus: mexanmdeckoe ABWIKEHHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEIIO0OMEH >KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B dKUBOU MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsT Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIAKOCTEH U
ra3oB, JJICKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS TUCCOIMALIMS,
rajibBaHHMKa.

l'eoepagpus: BNaXXHOCTh BO31TyXa, BETPBI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUM C HCIOJb30BAaHHEM MEXaHH3MOB,
V4ET TPEHHUSI B TEXHUKE, MOJUIMITHUKK, HCIOJb30BAHUE 3aKOHA COXPaHCHUS
UMITyJIbca B TEXHUKE (pakera, BOAOMET U JAPYTrUE), JBUratrelib BHYTPEHHETO
CropaHusi, maponasi TypOuHa, ObITOBOM XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJyYeHUs COBPEMEHHBIX MAaTE€pHAJOB, B TOM YHCIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, JJICKTPOCTaTHYECKasl 3aluTa, 3a3eMJICHHE SJIEKTPONpUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, 3JICKTPOHArpeBaTEIIbHbIC PUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC MPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoAMHAMHUKA

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHuThl.  B3auMoJelcTBME  MOCTOSHHBIX  MAarHMTOB.
MarautHoe mnone. Bexktop MarsuTHOW HHAYKUMHU. [IpuHIMN cynepno3unuu
MarHuTHBIX nojied. JInHMM MarHuTHOM WMHAYKIWHU. KapTuHa JTUHWNA MarHuTHOU
WHIYKIIAM MOJISI TOCTOSTHHBIX MarHuTOB.

MarauTHOoe TmOJie MPOBOJHMKA C TOKOM. KapThHa JAMHUN WHIYKIUU
MAarHUTHOTO TOJSl JIMHHOTO MPSIMOTO MPOBOJHHMKA W 3aMKHYTOr'O KOJIBIIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHHE.

Cuna Jlopenua, €€ MOyJIb U HallpaBJieHUE. [BUKEHUE 3apsSKEHHON YaCTULIbI
B OJHOPOJHOM MarHuTHOM Ioje. Pabota cunsl Jloperma.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. ODJIEKTPOJBHXKYIAs CUJa HWHIAYKIUU. 3aKOH SJIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnekTpuyeckoe moJie. OJEKTPOABMXKYIAS CUjla WHIAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATEIHHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

12
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NHayKTUBHOCTE.  fIBIEHME CaMOMHAYKLIMH. OJIEKTPOJABHKYIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M MPAKTHYECKOE MPUMEHEHUE: TOCTOSHHbBIE
MarHuThl, JJEKTPOMATrHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIM 3IIEMEHTAPHBIX
Y4aCTHL], UHYKIIHOHHAs 1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHUE 3JIEKTPOHHOTO IIyYKa MATHUTHBIM I1OJIEM.

JIMHMY MHAYKIIMY MarHATHOTO ITOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIia Ha MOHBI DJIEKTPOJIUTA.

SIBneHue 3JIeKTPOMAarHUTHOW UHIYKUUU.

IIpasuiio Jlenua.

3aBUCUMOCTh 3JIEKTPOABMXKYLIEH CHIIBI MHIYKLIHMH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomoi

N3yyeHne MarHuTHOTO MOJIst KATYIIKU C TOKOM.

HccenenoBanue 1eWCTBYS OCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3nen 5. Koste6anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHummuble Kojaeoanus

KonebarenrHast  cucrema. CBoOOIHBIE  MEXaHHUYECKHE  KOJIEOAHUS.
["apmonunyeckue konebanus. [lepuoxa, wactora, amrmmTyna u (asa KoiaeOaHHIA.
[IpykVHHBIN MasATHUK. MareMaTU4eCKUi MasATHUK. Y PaBHEHHE TAPMOHUYECKUX
kosebanuil. [IpeBpanieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE D3JICKTPOMArHUTHBIE KOJICOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AJIEKTPOMArHUTHBIMHU KosieOanusimu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
OHEPTUU B UJCATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BoIHyXIeHHbIE MEXaHUYECKUE
KoJjeOanus. Pezonanc. BeiHy)IeHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

Ilepemennpiii  TOK. CHHYCOMZANBHBIA IEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOr0 TOKAa. AMIUIMTYJHOE M JACHCTBYIOIIEE 3HAUYEHHE CHJIbl TOKa U
HaIpPsKEHUS.
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Tpauncpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE IEKTPUUECKON
DHEPIruM. JKOJIOTUYECKHE PUCKHU MPHU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MIEPEMEHHOTIO TOKA, TUHUU JJIEKTpoInepeaay.

Jlemoncmpayuu

Uccnenoanue mapaMeTpoB KoyieOATENIbHOM CUCTEMBI (MIPYKUHHBIN WIIH
MaTE€MaTUYECKUI MASITHUK).

Hab6nronenue 3aTyxaromux Koe0aHu.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJIeOaHUsI.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu 1mocCnenoBaTENbHOM COCAWHEHMM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb JIMHUM 3JEKTPONepeNadH.

Vuenuueckuii sxcnepumenm, nabopamopmwvie pabomuwl

HccnenoBanue 3aBUCMMOCTH NEPHOJA MAJbIX KOJIEOAHUM Ipy3a HA HUTU OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

HccnenoBanne mNepeMEHHOr0 TOKAa B LENM M3 MOCIEI0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHUnHble 60HbL

Mexannueckrne BOJIHBI, YCIOBHSL pacnpoctpadeHus. llepuon. CxopocTh
pacrpoCTpaHeHuss W JJMHa BOJIHBL [lomepedHble W TPOXOIBHBIE  BOJIHBI.
HnuTtepdepenius u nudpakiius MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. Beicota ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3JIyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIICHUE, MOJIApu3anus, Tudpakims,
unTepdepenius. CKOpoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMIIBI paIOCBA3U U TENEBUICHU. Pagnonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpEebl.

TexHnuueckue yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIULMHE, pajap,
paanonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBU-nieup.

Jlemoncmpayuu
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OO6pa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOAOIbHBIX BOJH.

Kone6momeecs Teno Kak UCTOYHUK 3BYKa.

Habmoienue otpaskeHus U IpeoMIICHHUS MEXaHUYECKIX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJION U
4acTOTOM KOJIeOaHU.

HccnenoBanne  CBOMCTB  DJIEKTPOMArHUTHBIX — BOJIH: OTPAKEHHUE,
peoMIICHUE, TTONApU3anus, AMPpakius, uHTephepeHITHs.

Tema 3. Onmuka

['eomerpruueckas ontuka. [IpsMonuHENHOE pacnpoOCTpaHEHHE CBETA B
OJHOPOJIHOM cpene. JIyu cBeta. ToueuHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. llocTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHHS cBeTa. AOCOJIIOTHBIN TTOKa3aTeh
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yrojl IOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcust ceeta. ClnoxHbIN cocTaB 6enoro cera. LIBer.

CoOuparomie 1 pacceuBaromve JuH3bl. ToHkas JnwmH3a. DOKyCHOE
paccTosiHME W ONTHYEecKas cujla TOHKOW JuH3bl. [locTpoenue um3zoOpaxeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYeHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHKH.

BonnoBass ontuka. Wurepdepenmusi cBera. KorepeHTHble HMCTOUHHKHU.
VYcnoBuss HaOMOAEHWS MAaKCUMyMOB M MHUHHMMYMOB B HWHTEp(hEpPEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX NICTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YcloBUe HaOIOIEHUS
IJIaBHBIX ~MakCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyma,
doToanmapar, NPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, MU(PPaKIIMOHHAS PEHIETKA, TIOJISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE paclpOCTpaHEHUE, OTPAXEHUE U IIPEIOMIICHHE CBETa.
OnTuyeckue mpruOopEHI.

[TomHOe BHyTpeHHEE OTpakeHue. Monenb CBEeTOBOAA.

UccnenoBanue cBONCTB U300paKeHUN B JIMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOMA.
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Habnronenue natepdepeHnn cpera.

Habmronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TommyueHune CeKTpa ¢ TOMOIIBIO TPU3MBI.

[TosrydeHune criekTpa ¢ IOMOIIBIO TU(DPAKIINOHHON PEeIIETKH.
HaGmonenue nmomsipusamnuu cBeTa.

Yyenuueckuii sxcnepumenm, nabopamoprvie pabomol
N3mepenue mokaszaTesns IpeIoMICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.
Ha6nronenue nucnepcnu cBera.

Pa3nen 6. OcHOBBI cleNMAIbHOM TEOPUH OTHOCUTEJIBLHOCTH

['pannnbl  NPUMEHHMMOCTH  KJIAaCCHUYECKOM  MexaHuku.  [loctynartsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIMI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILICHUE
JUTUHBI.

DHEPrus U UMITYJIbC PEASATUBUCTCKOU YACTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PEJIATUBUCTCKOM YaCTULbI. DHEPTUs
IIOKOA.

Paznen 7. KBantoBasi puszuka

Tema 1. Dnemenmot KGAHM OGO ONMUKU

®otonsl. opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YACTOTON. DHEPTrHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiinmreitHa s Gotorddekra. «KpacHas rpaHunia»
dbotorddexra.

JlaBnenue cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpONCTBA M MPAKTHUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COJTHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

Uccnenoanue 3akoHOB BHeETHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma
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MO,Z[CJ'IB atromMa TomcoHa. ONbITHI Pe3ep(bopz[a II0 paCCCAHHUIO O -YaCTHII.

[Inanerapnass moxens aroma. lloctynatel bopa. M3nmydeHue u mOIJIOICHME
(GOTOHOB TIpHM TepexoJe aToMa C OJHOTO YpPOBHS SHEPruu Ha Jpyrou. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBelie cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsipHO-BOITHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI JIa3epa.
Hab6nronenue TuHeHYaThIX CIIEKTPOB U3ITyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuwl
Hab6nronenue nuHeiyaToro cuekTpa.
Tema 3. Amomnoe s0po
OKCIEpUMEHTBI, JTOKa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3epdopaa 1mo  ompeaeneHHro  cocTaBa
paavoakTUBHOTO u3nydeHus. CBoicTtBa anb(a-, Oera-, raMMa-U3Iy4CHHUS.
BinsiHue paain0akTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpeiTHE TpoTOHAa U HelTpoHa. Hykimonnas mopens snpa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sajapa. M30Tormsl.
Anbda-pacnaa. DNEKTPOHHBIH U TO3UTPOHHBINM OeTa-pacnan. [amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jlegext macch sapa.
SnepHble peakuuu. JleneHue u CUHTE3 sIEP.
Anepnsiii peaktop. Tepmosinepubiii cuHaTe3. [IpoOiaeMbl U TIEPCIIEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTUUECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DneMeHTapHble YacTULlbl. OTKPBITHE IO3UTPOHA.
Mertoapl HAOIOIEHUS U PETUCTPAITUU DJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalbHbIE B3auMoieicTBUs. EMUHCTBO (m3nueckoii KapTUHBI MUpA.
TexHuueckue yCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIUX YaCTHII.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM QoTorpadusim).
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Pa3znen 8. DieMeHTbI aCTPOHOMMH ¥ ACTPOPUZNKHU

Otansl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, MUIAHETHI, UX BHUAMMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConneuyHas akTWUBHOCTh. Mcrounuk sHepruum CoyHIA U 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEpUCTHKHU. JlMarpamma «CHEKTpalbHBIA KJlacC —
CBETUMOCTB». 3BE31bl TJABHOM IOCJIENI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3] TJIABHOM IOCJIEAOBATEIBLHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKIACHUN U ABoJoIMU ConHIa U
3BE31. DTambl )KU3HU 3BE3.

Muieunsiii I[TyTe — Hama ['amaktuka. ITosmoxxenwe u aBwxenue CosHila B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B sSApPAX
raJaKTHK.

Bcenennas. Pacuiupenue Beenennoit. 3akon Xab0ma. Pa3zoeranue rajakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe nsiyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUHU.

Yuenuuecxue nabnooenus

HaGnronenust HeBOOPYKEHHBIM TJIA30M C HCIIOIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH sl OTPENIeNICHUs] TI0JIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEPHOTrO MOJIyIIapUs U IPKHUE 3BE3MBI.

Hab6nronenus B Teneckon Jlynsl, uianer, Mieunoro Ilytu.

O06o0maroniee NOBTOPEHUE

Pons Qusnkn u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIIMAJILHOM M 3TUYECKOU cepax NesaTeIbHOCTH YeIOBEeKa, PoJib U MECTO (hU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MUPA, poib (PU3UUECKON Teopuun
B (opMupoBaHUM TpeACTaBICHUNA O (GUMYECKOW KapTUHE MHpa, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
Ounonoruu, XuMuH, reorpaduy U TEXHOJIOTHH.

Meorcnpeomemnvie nousmusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAyYHOI'O
MO3HAHUA: SIBJICHWE, HAay4YHbI (akT, TUMOTE3a, (u3NUecKas BEIWYMHA, 3aKOH,
TeopHsl, HAOIIOAEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3MEPEHUE.
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Mamemamuka: pelieHHE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKHE
GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPHl M WX MPOCKIIMH HAa OCH KOOPIMHAT, CIOKEHHWE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUH, TMPU3HAKKA TMOJ00US TpPEYTroJbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TUIOCKUX (puryp u 00bEMa Ted.

buonocusa: »nektpuyeckue SBICHUS B SKMBOW Mpupoje, KosebaTeabHbIe
JBIKEHUS B JKMBOM MpPUPOJIe, ONTUYECKUE SBJICHUS B )KMBOUM MpUpoje, NEeHCTBUE
paauaIy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTYypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSI KPUCTALIMYECKON PEIIETKH, CIEeKTPaTbHBIM
aHaJIu3.

leoepaghusi:  MarHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MArHUTHBIX  PYI,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3EMJIICTPSICEHMUIA.

Texnonocusi: JHHUM BJEKTPONEpeNad, TIEHEepaTop MEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENh, WHAYKIIMOHHAS T€4Yb, pajap, PaaroONpUEMHHUK, TEICBU30D,
anteHHa, tenedoH, CBU-meub, MpOEKIIMOHHBIA amnmapar, BOJOKOHHAs OITHKA,
coJiHeYHasi barapes.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «Ddus3mka» Ha ypOBHE CpPETHETO OOIIero
oOpa3oBanus (06a30BbI YPOBEHB) JOIKHO O0ECTICUNUTH JOCTIIKEHUE CIICMYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpeamera «Du3nukay A0HKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOYYarolmMXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHX  YOEXICHUH, COOTBETCTBYIOIINX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITA W OMbITA JIEITEILHOCTH B MPOILIECCE PeaU3ali OCHOBHBIX HAIpPABJICHUN
BOCIIUTATEIILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTD TPAKIAHCKON MO3UIIUK 00YYAIOIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOINEUETIOBEUYECKUX TyMAHUCTHYECKUX U
JIEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'Pa)KTAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYTPABICHUH B 00pa30BaTEIbHON OpraHU3aIlNH;

YMEHUE B3aUMOJEHCTBOBATH C COMAIIbHBIMA MHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM JAEATEIBLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpaKIaHCKOU HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHUXKECHUSIM
POCCUICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOTO TTOBE/ICHUSI;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi 3CTETUKY Hay4YHOTO TBOPUYECTBA,
npuUCyIero pU3nyeckoi HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEpEC K Pa3nuyHbIM chepam NpoPecCHOHATbHON NEATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHbIE TIIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUI0 U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0rHYecKOro BOCITUTAHMS:

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIbTYphl, OCO3HAHHE TJI00aJIBHOTO
XapaKTepa SKOJOTUYECKUX TTPOOIeMm;

IJTAHUPOBAHKE U OCYIIECTBICHUE JICUCTBUM B OKPYKAIOILIEH Cpe/ie HA OCHOBE
3HAHUSA LEJIe YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

pacUIMpEHHUE OMbITa JEATEIbHOCTH SKOJOTWYECKONW HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH M0 PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

c()OPMUPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HaHUE LEHHOCTM HAYYHOM JEATEIBHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs  (QU3MKU  OCYIIECTBISATH  IMPOEKTHYID U HCCIEI0BATENIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckue JaeiicTBUA:
CaMOCTOSITCIbHO  (popMynupoBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LENU ACATEIBbHOCTH, 33JaBaTh MApaMETPbl U KPUTEPUU HX
JIOCTH)KCHMUS;
BBISIBJISITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYUST B  pacCMaTPUBAEMbBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH pelIeHUs] MpoOJieMbl C y4ETOM aHajiv3a WMEIOLIUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCJICICTBUM JESITEIbHOCTH;
KOOPJAVMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUSIX  PEAbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE IIPH PEIICHUHN KU3HECHHBIX MMPOOJIEM.
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Ba3zoBnle nccienoBarejabcKkue AeiiCTBYA .

BIIQJICTh HAYYHOW TEPMHUHOJOTHUEH, KITIOYEBBIMU TOHATUSIMH W METOJaMU
buznueckoil HayKu;

BJIa/ICTh HaBbIKAMHU y4eOHO-HMCCIIEIOBATEIBCKON U MPOEKTHON ACSTENbHOCTU
B 00y1acTu (PU3UKH, CTIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY
METOJ/IOB pelIeHusl 3a7ad (PU3NYECKOTro COAEpKaHUs, NMPUMEHEHUIO PA3ITUYHBIX
METOJI0B ITO3HAHMS;

BIIQJICTh BHUJAMHU JCATEIBHOCTH [0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTallui, MPeoOpa30BaHUI0 M TMPUMEHEHUIO B PaA3JIMYHBIX YUYEOHBIX
CUTYallMsIX, B TOM YHUCJIE MPU CO3JaHUU YUYEOHBIX TPOEKTOB B 00J1aCTU (PU3UKH;

BBISIBIISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3Y €€ pEIICHUs, HAXOIUTh ApTyMEHTHI i JOKa3aTeIhCTBa
CBOMX YTBEPKJICHH, 3a/1aBaTh MapaMETPhl U KPUTECPUH PCIICHUS;

aHaJIM3UpPOBaTh TIOJYUYCHHBIE B XOJI€ PEIICHUS 3aJa4ud PE3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyJIHMpoBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEILHOCTH, B TOM YHCIIE TIPU U3yYeHUN QUBUKY;

JlaBaTh OTICHKY HOBBIM CUTYAIIHSIM, OIICHUBATH MPHUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCUTh 3HAaHUA 10 (U3MKe B MPaKTUYECKYyI0 00JacTh
KUBHEICATEIbHOCTH;

yYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OpUTrHHAILHBIC TOAXOIBI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]1a4H, JIOMYCKAIOIINUE alIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ unpopmanmeii:

BJIQ/ICTh HABBIKAMU TOJy4YeHUs] UHPOpMAIUU (PU3UUIECKOTO COJEPKAHMS W3
HMCTOYHUKOB PAa3HbIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBISATh IOUCK, aHaJIU3,
CUCTEMATH3AlMI0 U HMHTEPNPETANI0 WH(POPMAIIMU Pa3IUYHBIX BUIOB U (PopM
MIPE/ICTABIICHNUS,

OIICHUBATh JIOCTOBEPHOCTh MH(POpMAITUY;

UCIIONIB30BaTh  CPeICcTBa  HMHPOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHMHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHHW3aIlMOHHBIX
3a7lad ¢ COOIoJIeHneM TpeOOBaHUU HSProOHOMHMKH, TEXHUKH OE€30MacHOCTH,
TUTHEHBI, peCcypcocOepeKeHus, TMPaBOBBIX H  JITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TIaCHOCTH;

co37aBaTh TEKCTHl (U3MYECKOTO COJEPKaHMs B Pa3IMUHBIX (popmartax ¢
y4€TOM Ha3zHAYeHUs MHPOPMAIIUU U T[EJIEBOM ayIUTOPUH, BEIOMPAs ONTUMAIIBHYIO
dbopMy NpeCTaBICHUS U BU3yaTU3alUH.
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KoMMyHUKaTHBHBIC yHUBEpPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

OCYIIECTBIIAThL OOIIEHWE Ha ypokax (GU3MKA W BO  BHE-YPOYHOU
JIESITETbHOCTH;

pacno3HaBaTh MPEANOCHUIKM  KOH(QIMKTHBIX CHUTyalldd M  CMSAr4arh
KOH(JIMKTHI;

Pa3BEPHYTO W JIOTUYHO H3J1araTb CBOKO TOUKY 3PEHUSI C HCIIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

NOHUMATh W HCMOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW W WHIWBUAYAIBbHOU
paboThI;

BBIOMPATh TEMAaTHUKy W METOABI COBMECTHBIX ICHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOTO YJIEHA KOJUIEKTUBA;

IIPUHUMATh  LEJIA COBMECTHOM  JEITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHUKEHMIO: COCTaBJIATh IUIAH JIEUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaThb pe3YyJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXJOI'O0 YYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE TIPOEKTHI, OLEHWUBATH WIAECH C TMO3ULIHUU HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIITh IMMO3UTUBHOE CTPATETHYECKOE I[IOBEACHUE B PA3JIUYHBIX
CUTYaIUsIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YYeOHbIE 1eHCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILIECTBISATh MO3HABATENIbHYIO AESTENbHOCTh B 00JacTH
GU3MKK W AaCTPOHOMHHM, BBIABISATH HPOOJEMBI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIBHO COCTaBJIATh IJIAH PELICHUS PAcYETHBIX M KadyeCTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS IPAKTUUYECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYAaILUsIM;

pacMpaTh paMKH y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUM;

JeaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a pelIeHNE;

OLICHUBATh MPUOOPETEHHBIH OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HSPYIULIMU B 00JacTu
(bU3HUKHY, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:
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JaBaTh OILIEHKY HOBBIM CUTYyallMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IEIISIM;

BIIQJICTh HaBBIKAMH  IIO3HABATEILHONW  pedieKkcMr KaKk  OCO3HAHUS
COBEPIIIACMBIX JICUCTBHM M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTaTOB U
OCHOBAHHUII;

UCTIONB30BaTh MPUEMBI perieKCHn ISl OLIEHKH CHTYAIl|H, BIOOpa BEPHOTO
pEIICHNUS;

YMETh OIIEHWBATh PHCKA W CBOCBPEMEHHO NPHHUMATh PEHICHUS 10 HUX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHX TpU aHAIW3e pPe3yIbTaToB
JeSITEIIbHOCTH;

NpPUHUMATH ceOsl, MOHUMAasi CBOM HEOCTATKHU U JOCTOUHCTBA,

OpUHUMATh MOTHBBI W apryMEHTBhl JPYrUX IMpU aHalIu3e pe3yJbTaToOB
NEeATEeTLHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OIIHOKH.

B nporiecce MOCTHXKEHHS] JTUYHOCTHBIX PE3YyJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe g YPOBHS CpeIHEro o0mero o0pa3oBaHus Y OOYYaAIOIIMXCS
COBEPIIICHCTBYETCS AOMOITMOHAIbHBIN WHTEIICKT, TIPEATOIar AFOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM AMOIIMOHAILHON CQEpHI,
OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
HMOITMOHAIIEHBIM U3MEHEHUSIM U MIPOSIBISATH THOKOCTb, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTUBAIINH, BKIIOUYAIOINIECH CTPEMIICHUE K JOCTHXKCHUIO TS U
ycrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHUE JIeWCTBOBATh HMCXOJII U3 CBOUX
BO3MOKHOCTEH;

AMIIATHH, BKIIOYAOIIECH CITOCOOHOCTh TIOHUMATh SMOITMOHAIBHOE COCTOSIHUC
JIPYTUX, YYUTHIBaTh €r0 TMPH OCYIIECTBICHHH OOIIECHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3perniaTh KOHMIUKTHI.

NPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kiacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTb cHOPMHUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHUI:
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JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B PAKTUYECKON €SI TETbHOCTH JIHOJIEH;

VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJIETeH:
MaTepualibHas TOYKa, MHEpLUHUAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEO,
UJCaJbHBIN ra3, MOJEIN CTPOEHUS Ta30B, KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU pelieHun (PU3NYeCcKux 3aj1ay;

pacrmo3HaBaTh (PU3WUYECKHUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOW TEOpHHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE W PAaBHOYCKOPEHHOE  MPAMOJIMHEMHOE
JBIKEHUE, CBOOOJHOE TMAaJCHHE TeN, JBI)KEHHE IO OKPY>KHOCTH, HWHEpIuS,
B3auMojielicTBie Tel, nuddy3us, OpOyHOBCKOE JABUKEHHUE, CTPOCHHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3BMEHEHUE 00BhEMA TEJl MPU HarpeBaHUU (OXJIKICHUH ), TEMIOBOE
paBHOBECHE, WCIApEHHME, KOHJEHCAIMs, IUIaBJIEHUE, KPUCTAUIM3alUsl, KUTICHUE,
BJI&YKHOCTbh BO3]1yXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHuM B 3aKPBITOM
COCyJlle, CBSI3b MEXIYy MapamMeTpaMud COCTOSIHHAS Ta3a B  H30Mpolieccax,
AJIEKTpHU3aIUs TeJl, B3aUMOJEHCTBUE 3aps/I0B;

OTHUCHIBATh MEXAHWYECKOE JABUIKECHUE, UCIOJIb3YS (PU3MUECKUE BEITUUYUHBI:
KOOpAMHATa, MyTh, NEPEMEIECHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTCHIHAIbHAS SHEPrUsi, MEXaHUYECKas
paboTa, MexaHW4YecKkass MOIIHOCTh; TPH OINKUCAHUM TMPABUIBHO TPAKTOBAThH
(GU3NYECKUIl CMBICT MCIOJB3YEMbIX BEJIWYMH, WX OOO3HAYEHUS U €IAUHUIBI,
HaxXOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3UYECKYIO BEJIMUHMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh M3YYCHHBIE TEIJIOBBIE CBOWCTBA TEI W TEIUIOBBIC SBJICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJMYMHBI: JABJICHUE Tra3za, TEeMIeparypa, CpeIHss
KUHETUYECKasi PHEPTUsl XaOTUUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHsSI HEprusi, paboTa rasa,
KOO (PHUIIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENs; IPU OMHUCAHUH
MPaBUJIBLHO TPaKTOBaTh (DU3UYECKUN CMBICI HCIHOJIb3YeMbIX BEJIMYUH, WX
o00O3HaYeHUsT U CAWHUIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIIUE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OTIMCHIBATh U3YYEHHBIE AJICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUCCKUE
sBJICHUSI (TTPOLIECCHI), UCTIONB3YS (PU3UUECKHUE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD TMOJIsI, MOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
NPy OMNMUCAHUM TPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIOJIb3yEeMBbIX
BEJIMYMH, UX OO0O3HAUCHMS W EJIWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTaHHYI0 (U3UYECKYI0 BETUYHHY C APYTHUMH BEIHUYNHAMU,
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aHAIM3UPOBaTh (U3MUECKUE MPOLECCHl U SIBICHUS, UCHONB3Ys (U3nyeckue
3aKOHBI W MPUHIHUIBL: 3aKOH BceMHUpHOTO TAroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUS MEXAHWYECKOM OJHEPruu, 3aKOH COXPAHCHUS HWMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CUJI, MPUHUWN PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KUHETUYECKOW HEPTrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIIOTHON TeMIepaTypou, MepBbli 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsiaa, 3akoH Kynona, mpu 3TOM pa3nuyaTh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOe BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1acTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TMPUHILMUIBI JCUCTBUS MalIUMH, TMNpPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHUS MX O€30MacHOr0 HCIOIh30BaHUS B
MMOBCEHEBHOM JKU3HM;

BBINIOJHATh AKCHEPUMEHTHI IO UCCIEAOBAHUIO (PU3UYECKUX SIBICHUM U
IPOLIECCOB € MCIIOJB30BAHUEM MPSMBIX W KOCBEHHBIX HU3MEPEHUN, MIPU OTOM
dbopmynupoBarh MpobiieMy/3ajayy W TUIOTE3y YYEeOHOro OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEMJIONKEHHOIO OOOPY/IOBaHUS, MPOBOJIUTH OIBIT U
dbopMyIHpOBaTh BIBOJIHI,

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI (PUBHUECKUX BEIUYUH, TPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS M HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH IOTPEUIHOCTEN U3MEPEHN;

HCCIIEIOBATh ~ 3aBUCUMOCTH  MEXIY  (PU3MUECKMMHM  BEJIUYMHAMHU  C
WCMOJIb30BAaHUEM TNPSMBIX H3MEPEHHUH, MPU ATOM KOHCTPYUPOBATH YCTAHOBKY,
(buUKCUpOBaTH PE3YNbTATHl TMOJYYCHHOW 3aBUCUMOCTH (PU3UYECKHX BEIUYMH B
BU/JIe TAOJIUII U TPaUKOB, A€NIaTh BHIBOABI IO PE3YJIbTaTaM HCCIICIOBAHUS;

coOmro/1aTh MpaBwmiia 6€30MacHOr0 TpyJa MPU MPOBEICHUU HCCIICIOBAHUN B
paMKax ydeOHOro JKCIEPUMEHTa, Y4YEOHO-UCCIIEIOBATEILCKOM M TMPOEKTHOM
JEATEIIBHOCTH C HUCIOJIb30BaHUEM H3MEPUTENIBHBIX YCTPOMCTB U JIaDOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIIOJB3Ys (PHU3UYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIN3a YCIOBUS 3a/1auu
BBIOMPATh (PU3MYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOoMMbIC ISl €€ pElIeHUs], MPOBOJUTh PAcUY€Thl U OIIEHHWBATh PEAbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,

pelaTh Ka4eCTBEHHBIEC 3a/1a4l: BHICTPAUBATh JJOTUUECKU HEMPOTUBOPEUUBYIO
LETMIOYKY PACCYXKJEHUM C ONOpPOM HA W3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue sIBJICHUS;

UCTIOJIB30BaTh  NPH  pEHICHWH  Y4eOHBIX  3a7ad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH JIJISl TIOMCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
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U TpeJICTaBlIeHNs Y4eOHON U HAYyYHO-TIOMYJISIpHOM MHGOpPMAIIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOCKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKu, OOBACHEHHE IHPOLECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIllEeHUU ¢ MPUOOpaMHu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJII COXPAHEHUS 3J0POBbS M COOJIIOIEHHUS HOPM 3KOJOTHYECKOIrO
MOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIINE C BHIIOJHEHUEM Ppa3JIMYHBIX COIHUATIBHBIX pOJIEH,
IUIAaHUPOBATH PabOTy TPYIIbl, PAMOHATIBHO PpPACHIPEACNsITh OOA3aHHOCTH W
IJIAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJICKBATHO OLICHUBATH
BKJIAJT K&JKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELIEHUE PACCMATPUBAEMON MTPOOIIEMBI.

K koniy oOyuenuss B 11 kiiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (GU3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJCH, LEIOCTHOCTh M E€IUHCTBO
(bu3MYECKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, JIyd CBETA, TOUYCUYHBIA UCTOYHHUK CBETA, SJCPHAS
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO siapa MpH pEelIeHUuH (PU3NYECKUX
3a1ay;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (MPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUECKAsi MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMUMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJJICKTPOMAarHuUTHas WHIYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JBWXKYIIMMCS 3apsij, JJIECKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBI, NPSIMOJMHEHHOE pacCIpOCTPAaHEHUE CBETa, OTpa)XE€HUE, MPETOMIIEHUE,
uHTepdepeHus, audpakous ¢ TONSIpU3aIUs  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToddPdhexT), CBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CrHekTpa aromMa BOAOPOJa, €CTECTBEHHAass U HCKYCCTBEHHas

PaIMOAKTUBHOCT;
ONUCHIBATh H3YUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHBHIE,
ONTHUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) U

QJICKTPOMArduTHBIC SABJICHHSA (HpOL[CCCBI), HCIIOJIb3YA Q)HSHHGCKI/IG BCIINMYHHBI:
SHCKTPI/I‘IGCKI/Iﬁ 3apsdaa, CHuJia TOKa, OJICKTPHUYCCKOC HAIIPSXKCHHUC, IJJICKTPHUYCCKOC
COIIPOTUBJICHUC, PA3HOCTH IMOTCHLIUAJIOB, JJICKTPOJABWXXYILIAs CHJIA, pa60Ta TOKa,
WHAYKOWA MAarHuTHOI'O ITOJIsI, CHUJIa AMnepa, CHJIa HopeHua, HWHIYKTUBHOCTDH
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KAaTYILIKH, SHEPrus SJIEKTPUYECKOTO M MAarHUTHOTO TMOJIEM, MEepUOJ M YacToTa
KojebaHuii B KoieOaTenbHOM KOHTYpE, 3aps]l M Cujla TOKa B IpoIlecce
TapMOHMYECKHX JJIGKTPOMArHUTHBIX KoyieOaHHM, (OKycHOEe paccTosHue U
ONTUYECKass CHUjla JIMH3bI, MPU OIMUCAHUHM MPaBWIBHO TPAKTOBATh (HU3HMUECKUIA
CMBICT HCIOJNB3YyEeMbIX BEIWYHH, WX O0O3HAUYEHUS W EJAWHMIIBI, YKa3bIBaTb
dbopMmysbl, CBA3BIBAIONIME JAHHYIO (PU3MYECKYIO BEIUYMHY C JIPYTUMU
BEJINYNHAMU;

ONKCHIBATh H3YyYEHHBIE KBAHTOBBIE SBJIEHUS W NPOLECCHI, HCIOIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, TEPUO]I OTypacaa, SHEPTUsI CBSI3U
aTOMHBIX SIIEP, NPU OINMCAHUU TMPABWIBHO TPaKTOBAaTh (PU3UYECKUM CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUECHUS U EIUHUIIBI, YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMHU BEJIMYMHAMU,
BBIYHCIIATH 3HAaU€HHE (PU3NYECKON BEIUUHHBI;

aHAJIM3UPOBATh (PU3NUYECKUE MPOLIECCHl U SBJICHUS, UCIONb3Ys (pU3MUECKHe
3aKOHBI U MPUHLUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEOBATEIBHOTO U MapaJIIeIbHOIO
COCMHEHUS TMPOBOJHUKOB, 3aKOH Jlkoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKIUHU, 3aKOH TPSIMOJIMHEMHOTO PacCHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHEHHE ODWHIITEHHA s (oTodPdekra,
3aKOH COXPAaHEHWS DHEPIUH, 3aKOH COXPAHEHUS HMIIYJIbCAa, 3aKOH COXPaHEHHUS
IIEKTPUYECKOr0 3aps/ia, 3aKOH COXPaHEHUs MAacCOBOr0 4ucia, NocTyiaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnajaa, mpyu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBUA (IpaHMIbl, 00JIACTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPABJIECHUE BEKTOPAa MHAYKIIMM MAarHUTHOIO MOJIS IPOBOJIHHKA
C TOKOM, cuiibl AMriepa u cuiibsl JIopeHna;

CTPOUTh W ONHCHIBaTh H300paXKEHUE, CO3AABAEMOE IUIOCKUM 3E€pKajOM,
TOHKOM JIMH30M;

BBIMOJIHATh HKCIEPUMEHThl MO MCCIEAOBAHUIO (U3UYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHMI: NpPU 3TOM
dbopmynupoBath TpoOJeMy/3agady W THUIOTE3y Y4YEOHOTO DIKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIJOKEHHOro O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
bopMyIHpOBaTh BBIBOJIBI;

OCYIIECTBIISATH MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETUYHH, TIPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS W HUCHOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH IOTPELIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIMYUH C HCIOJIb30BAHUEM
OPSIMBIX U3MEPEHHI: TPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHUPOBAThH
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pe3ynbTaThl MOJYYEHHON 3aBUCHMOCTH (DU3MYECKHUX BEJIMYMH B BUIEC TAOJIUIl U
rpaduKoB, 1enaTh BHIBOBI IO pe3ysIbTaTaM UCCIEeI0BAHNUS;

co0roaTh mpaBuiia 6€30MacHOro TpyJa MPHU MPOBEICHUU HCCIIEIOBAaHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIbCKOW W MPOEKTHOM
JIESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpPaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a7auu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3UUECKHE BETUYMHBI U (OPMYJIHL,
HEOOXOAUMbIE NJisi €€ pElIeHHs, TPOBOJUTh PACUEThl M OIEHUBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIEC 3a/1a4U: BBICTPAUBATh JIOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHUM C ONOPOM HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuznYecKue sIBICHUS;

UCIOJB30BaTh  IMPU  pPEIIEHMHd  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
Y TPEICTABIICHUS YUYEOHON M HAYyYHO-TIOMYJISIPHOW MH(OpManuu, NOJTyYeHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHAJIM3UPOBATH MOITYYaeMYI0 HH(OPMAIHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIUuH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30IaCHOIO UCHOJIb30BAaHUS B MIOBCETHEBHON
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apYOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOLECCOB OKPYXKAIOIIETO0 MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA N0 (PU3UKE B MOBCEIHEBHOW >KU3HU
Uit obecrieyeHus: 6€30MacCHOCTH MPU OOPAILLEHUH C MPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHHSI 30POBbsSI U COOJIIOIEHUSI HOPM 3KOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpyNIE€ C BBIIOJHEHUEM paA3JIMYHBIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TpPyNIbl, palMOHAIBHO paclpenesaTh OOA3aHHOCTH U
IJJAHUPOBATh AECATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aI€KBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIbBI B pELIEHUE pACCMATPUBAEMON MPOOIIEMBI.
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MAQOY «COILI Ne 32» Ne
TEMATHYECKOE IIVTAHUPOBAHUE
10 KJIACC
KosimuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne n/m P Konrpoabubie | IpakTuueckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
bubmnoreka [IOK
1.1 ®u3uKa 1 METOIbl HAYYHOT'O ITO3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Wroro no pasneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewaritia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXPaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOAUHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEILIECTBA. 5 bubnuoreka [IOK
' dazoBble epexoIbl https://m.edsoo.ru/7f41bf72
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Hpnaoxenne k OO0 OO0

MAOY «COII Ne 32» Ne
Hroro no pazueny 24
Pazpen 4. JJIEKTPOANHAMUKA
4 Owepocrani 10 oo A2
42 [TocTosHHBIN 251eKTpUYECKUil TOK. TOKH B 12 bubnmoreka [JOK
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MAQOY «COILI Ne 32» Ne
11 KJIACC
KosimuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Paznen 1. DJIEKTPOIMHAMUKA
11 MaruautHoe noisie. DJIeKTpOMarHuTHast 11 1 3 bu6mmoreka [IOK
' WHTYKIHS https://m.edso00.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHUYecKue U AJIEKTPOMAarHUTHBIC 9 1 bubnmoreka [JOK
' KOJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue U IIEKTPOMAarHUTHBIE 5 1 bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 O 10 3
fra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJBHOCTH

OCHOBBI CITEIMAIBHON TEOPHUH bubnuotexa [JOK
3.1 4 1
OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKHA 6 bubmmorexa [IOK

https://m.edsoo.ru/7f41c97c
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bu6nmoreka [IOK
42 CTpoeHe atona 4 https://m.eds00.ru/7f41c97¢
bubnmoreka [IOK
43 ATOMHOE AP0 > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UNKHU
bubmuorexa [JOK
5.1 DneMeHTBl aCTPOHOMUH U acTPO(U3UKH 7 1 htts://m.edsoo.ru/7fA1c97c
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o06mmatoniee MOBTOpEeHUE 4 ﬁggjﬁgfg;gﬁ}; £41c07¢
HTtoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 7
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10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
®du3uka — HayKa 0 IPUPOJIE.
1 Hayunsie MeTZ BI HOII:HEII)HI/IH 1 bubmmorexa [JOK
i a https://m.edsoo.ru/ff0c32e2
OKpY>KaroIlero Mupa
Pois 1 MecTO Qu3uKu B

9 (hopMHUPOBaHUH COBPEMEHHOM 1 bubnmnoreka [JOK
Hay4YHOU KapTHUHBI MUpA, B https://m.edsoo.ru/ff0c33e6
MPaKTHYECKOU JeATEIbHOCTH JII0IeH
MexaHn4ecKoe IBMKEHHE.

3 OTHOCHTEIIPHOCTh MEXaHUYECKOTO 1 bubmmoteka [IOK
nerokeHus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NpsAMOJIMHENHOE 1 bu6muoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubmuoreka [IOK
JIBH)KEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bu6nunorexa [JOK
CBOOOJTHOTO TAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe n1BMXEHUE.

7 I[I]:I/I)KCHI/IC MaTepUaIbHOM TOUKH 110 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpuHnun oTHOCUTENBHOCTH [ anmuest. 1 bu6bnuorexa IIOK

I/IHepHI/IaJ'II)HBIe CUCTEMBI OTCUETA.

https://m.edsoo.ru/ffOc3be8
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[TepBsiii 3akoH HproTOHA
Macca Tena. Cuna. [Ipunuun
9 CYIIEPIIO3UIIINA CUIT BpTo 01 3aKOH bubmorera OK
TIEp - TP . https://m.edsoo.ru/ff0c3be8
Herotona 117151 MaTepraibHOM TOUKH

10 Tpernii 3akoH HeroToHa 11151 bubnmoreka [JOK
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMUpHOro TsaroreHus. Cuia

11 Tspkectu. [lepBas kocmMudeckas bubmorexa [IOK

-Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoappuuueHT tpeHus.

13 Cuna CEH OTI/IBneI({bI/Iq;)I apu ,Z[BI/IZ(@HI/II/I bubnnorexa [IOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOE M BpalaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubmmoteka [IOK
MowmeHnT cuisl. [1neqo cuibl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tea
NMnynsc MmaTepralbHONM TOYKH,

15 CUCTEMBI MaTepUaTIbHBIX TOYEK. bubnmnoreka [JOK
NMnynbe cuiibl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
nMITysibca. PeakTuBHOE JBMKEHNE
PabGoTa 1 MOIITHOCTH CHITBL.

16 Kunernueckast sHeprust MaTepuagbHON bubmuoreka [IOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPT U

17 [TorenimanpHas HEPTHS. bu6muoreka [{IOK

[ToreHnimanpHas SHEPrUs yupyro

https://m.edsoo.ru/ffOc461a
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MAOY «COIII Ne 32y Ne
nehOpMUPOBAHHON TIPYKUHBI.
[ToTennuanpHas YHEPTUS TeIa BOJIHU3U
MMOBEPXHOCTH 3eMITH
[ToreHmuanpHbIe U HETIOTCHITUATIbHBIS
cuiiel. CBA3b pabOTHI
18 HEMOTCHIIMAIBHBIX CHJI C U3MEHECHUEM bubmuorexa [JOK
MEXaHUYECKOW SHEPTUU CUCTEMBI TEJI. https://m.edsoo.ru/ff0c478c
3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPTUH
JlaboparopHas pabora
«HMccrnenoBanue cBs3u PabOTHI CHITBI C https://infourok.ru/
19 M3MEHEHHEM MEXaHHYCSCKOM SHEepIrun https://resh.edu.ru/
TeJa Ha MPUMEPE PaCcTsHKEHUS
PE3UHOBOTO KT'yTay
KontponbHas padoTa mo teme
20 «Kunemaruka. {lunamuka. 3akOHbI brbmmorexa [OK
) ’ https://m.edsoo.ru/ff0c4b74
COXpaHEHUs B MEXaHUKE»
OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
21 KMHETUYECKOM Teopuu. bpoyHoBckoe brbmmorexa [OK
’ https://m.edsoo.ru/ffOc4dc2
neuxenue. Auddysus
XapakTep IBHKEHUS U .
PAIETED https://infourok.ru/
29 B3aUMOJICCTBUS YaCTHI BEIIECTRA. httos://resh.edu.ru/
Mopenu cTpoeHuUs ra30B, KUIKOCTEN bS. . .
W TBEPJIBIX TEII
M https://infourok.ru/
acca mouiekyi. KoauuectBo
23 https://resh.edu.ru/
BemiecTBa. [loctossHHas ABoraapo
24 Tennosoe paBHOBecue. Temmeparypa https://infourok.ru/
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u e€ usMmepenue. lllkana remmneparyp
Lenbcus

https://resh.edu.ru/

WUneanpusiii raz B MKT. OcHoBHOE

bu6nmmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomtoTHas TeMIieparypa Kak Mepa
26 CpelHEe KUHETUYECKON SHEPTruu bubnmoreka [JOK
JBUKECHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanpToHa. ['a30BbIE 3aKOHBI
JlaGopatopHnas paboTa .
«I/Iccie)loiaﬂnf 3aBUCUMOCTH MEKY https://infourok.ru/
23 https://resh.edu.ru/
rapameTpamMu COCTOSTHUS
pa3peKeHHOTO razay
29 N3omporeccsl B uaeanbHOM raze u ux bu6muoreka [IOK
rpaduueckoe npecTaBieHne https://m.edsoo.ru/ff0c570e
BnyTtpennss sHeprus
TEPMOIMHAMUYECKON CUCTEMBI U
30 crocoOb! e€ n3menenus. Konmmuectro bubnmnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJJTHOATOMHOTO UJI€aTFHOTO
rasa
bu6nunorexa [JOK
31 Bt Temonepe iz https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BELIECTBA.
32 K(I)lnnquTBo TeTUIOTHI IPH B bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. AnunabaTHBIN TIpoliecc
33 [TepBblii 3aKOH TEPMOJIMHAMUKH U €TI0 bu6muoreka [IOK

MPUMCHCHUC K U30IIpoIcccamM

https://m.edsoo.ru/ffOc5efc
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MAQY «COII Ne 32» Ne
HeoOpatumocTs npoiieccoB B
34 npupoje. Bropoii 3akoH bubmiorexa LIOK
PHpoAe. BTOP https://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Tpunnun gencreus u KI1JI Teruioson bubnuoreka [IOK
MaII1HbI https://m.edso0.ru/ff0c600a
https://infourok.ru/
36 [Mux Kapuo u ero KIT/] https://resh.edu.ru/
DKoJ0rHYecKue mpoodIeMbl https://infourok.ru/
37 https://resh.edu.ru/
TEIUIOPHEPTETHKH
38 Oo6o0maromuit ypok «MosekyssipHas bu6mmoteka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbHas padota no reme
39 «Momnekynspras pu3uka. OCHOBEI bubmorexa HOK
Yp ' https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHAECHCALUS. bu6muoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGcoIt0THAs U OTHOCHUTEINIbHAS
41 BJIAXKHOCTH Bo3ayxa. HachleHHbIi bubmmorexa LIOK
Ayxa. - https://m.edsoo.ru/ffoc64d8
nap
Tsépnoe teno. Kpucrammueckne u
4 amopdHbIe Tea. AHU3OTPOIHS bubnmnoreka [JOK
CBOMCTB KpUcTaoB. JKujakue https://m.edsoo.ru/ff0c65f0
Kkpuctamuisl. COBpeMEHHBIE MaTepPHAIIbI
[1naBneHre ¥ KpUCTATITA3AIINS.
but6mmoreka [IOK
43 VY nenbHas TEMOTa MJIaBICHUS.

CyOmmmariust

https://m.edsoo.ru/ff0c6708
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Hpnaoxenne k OO0 OO0

MAQY «COII Ne 32» Ne
bub6nmoreka [IOK
44 0% 0
PABHEHHE TEIUIOBOTO banadca https://m.edsoo0.ru/ff0c6820
DJIeKTpu3aus Teil. DICKTPUIECKUI
45 3apsa. J{Ba BUIa SJEKTPHUIECKUX Bubmorexa ITOK
P P https://m.edsoo.ru/ffOc6bcc
3apsI0B
ITpoBoIHUKH, TUDIICKTPUKH B
46 H(I))J'I OBOJHUKU 3aK(I))H COXpaHEHUS bubmmorexa LIOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
BsaumopeiicTBue 3aps/10B. 3aKOH
47 Kynona. TodeuHslii aneKkTpuyeCKuit bubmorexa LOK
' https://m.edsoo.ru/ffOc6ce4
3apsn
Hanps:k€HHOCTB 3JIEKTPUYECKOTO
48 nosst. [IpuHuun cynepno3uuuu bubmmoreka [JOK
JIIEKTPUYECKUX MoJeH. JInHnn https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaboTa cuit 51eKTpoCcTaTHYECKOro
49 nond. ITorennuan. Pa3zHocThb bubnmorexa [TOK
] ' https://m.edsoo.ru/ff0c6f00
MOTEHIIMAJIOB
[TpoBOIHUKY U AUDIIEKTPUKH B
50 3J1peKT J:)CTaTquiKOM nolj1e bubmorexa LHOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi HpOHUIIAEMOCTh
N bubmorexa [JOK
51 . K
dueirpoumiocte. Kotencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIOCKOTO
52 KOHJIEHCATOpa. DHEPTHUs 3apsHKEHHOTO bubmmorexa [IOK
g pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTOpa
53 Jla6opatopnas pa6ota "3mepenue https://infourok.ru/

AJIEKTPOEMKOCTH KOHAEHCaTopa"

https://resh.edu.ru/
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Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

[TpuHIMIT AEHCTBUS U IPUMEHEHHUE
KOHJIEHCAaTOPOB, KOIMUPOBAIILHOTO

https://infourok.ru/

54 ammapara, CTpyHHOIO IpUHTepa. https://resh.edu.ru/
DNeKTpOCTaTHYECKAs 3aIUTa.
3a3eMiieHre JIEKTPOIIPUOOPOB
DNEKTPUYECKHUN TOK, YCIOBHUS €r0
cymectBoBanus. [locTosiHHBIN TOK. https://infourok.ru/
55 Cuia Toka. Hanpsixenue. https://resh.edu.ru/
Conporunenue. 3akoH Oma Jist
y4acTKa [enu
[TocnenoBarenpHOE, TAPATUICTBLHOE,
CMEIIaHHOE COSIUHEHNE
56 IIPOBOAHUKOB. JJabopaTtopHas pabora bubmorexa LOK
POBOL ) patopHas p https://m.edsoo.ru/ff0c74f0
«3yueHne cMEIaHHOTO COSTMHEHUS
PE3UCTOPOBY
57 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa J171s1 TOJTHOMU (3aMKHYTOH )
anekTpudeckoit nemnu. Koporkoe
58 3aMbIkaHue. JJaboparopHas paboTa bubmorexa HOK
' PaToOpHai p https://m.edsoo.ru/ffOc7ae0
«M3mepenne 3J1C uCTOYHMKA TOKA U
€ro BHYTPEHHETO COMPOTHUBIICHUS
DNeKTPOHHAS IPOBOAUMOCTE TBEPIBIX .
P P P https://infourok.ru/
METAJI0B. 3aBUCUMOCTh
59 https://resh.edu.ru/
COIMPOTUBIIEHUS] METAJUIOB OT
TeMreparypbl. CBEpXIIpOBOAUMOCTh
60 DJIeKTPUIECKHIl TOK B BaKyyMe. https://infourok.ru/
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Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

CBolicTBa 3JIEKTPOHHBIX MTYYKOB

https://resh.edu.ru/

[TonynpoBoaHMKH, UX COOCTBEHHasT U
IpuMecHas poBoAUMOCTb. CBoiicTBa

bubnmoreka [IOK

o1 p—n-niepexoa. [TonynpoBoHUKOBbBIE https://m.edsoo.ru/ff0c84ae
puOOpbI
DNEeKTpUUECKUN TOK B pacTBOpax U

62 pacriaBax 3JIEKTPOJIUTOB. bubnmoreka [JOK
DIIEKTPOJIMTHYECKAS TUCCOIUAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHUM TOK B razax.

63 CamocTosTenbHBIN U bubnmnoreka [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ffOc84ae
[mazma
DnexTpuyeckue nprudopsl U

64 YCTPOMCTBA U UX MPAKTUUECKOE bu6muoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6006maromuit ypok bubnmoreka [JOK
«NEKTPOIUHAMUKA» https://m.edsoo.ru/ff0c88be
KonrtponbHast paborta no reme
«Quekrpocraruka. [TocTosHHBIN bubmuoreka [IOK

66 .
3NeKTpudecKkuil ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX cpeaax»

67 PesepsHslil ypok. KonTposbHas bubmuoreka [JOK
pabota o Teme "DaekTpouHaMHKa" https://m.edso0.ru/ff0c8c56

68 PesepBHblii ypok. O6o0maronmii ypok bubnmoreka [JOK

oo temaM 10 kitacca

https://m.edsoo.ru/ffOc8f6c
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Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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Hpnaoxenne k OO0 OO0

MAQOY «COILI Ne 32» Ne
11 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undpoBbie
n/n Tema ypoxa Bcero Kontpoabsie | Hpakrireckite U3y4yeHHsl | oOpa3oBaTesibHbIE
padoThbI padoTbI pecypen
[TocTostHHBIE MATHUTHI U X

1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bubmnoreka [IOK
Bekrop MarHuTHON UHAYKIMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM UHIYKLIUH
MarauTHO€E 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTena. 1 bubnunoreka [JOK
BzaumopeiicTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnast pabora «3yuenue 1 1 bubnnoreka [JOK
MarHUTHOTO I10JI KaTYIIKHA ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM)

JlelicTBMEe MarHUTHOTO TIOJISI HA

5 JBUKYIITYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnuoreka [IOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DnekTpoMarHuTHas HHAYKIus. [I0Tok 1 https://infourok.ru/

BEKTOpa MarHuTHOM MHIyKuuu. 3/1C

https://resh.edu.ru/
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Hpnaoxenne k OO0 OO0

MAOY «COIII Ne 32y Ne
WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
unaykuun Gapanes
JlaGopaTtopnas padora
7 «I/ICCJI:I)GI[OEB,HI/I: SIBIICHUS bubmmorexa LIOK
N https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOU MHTYKITU
NHnykTuBHOCTD. SIBIICHUE
8 camounaykiuu. 3/1C caMoMHayKIUU. bub6mnoreka [IOK
OHeprus MarHUTHOT'O MOJISI KaTYIIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE T10J1€
TexHuyeckue ycTporucTBa M X
IPUMEHEHHE: TIOCTOSIHHBIE MarHUTHI, https://infourok.ru/
9 JIEKTPOMATHUTBI, YJICKTPOIBUTATEIb, https://resh.edu.ru/
YCKOPHUTEIN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1eYh
10 O6o0matomuii ypok «MaraHuTHoe bubnmnoreka [JOK
nosie. DNEKTPOMarHuTHasi MHAYKIUS» https://m.edsoo.ru/ffOcab82
KonTponbhas paboTa mo teme
11 «MarauTHoe noJe. bubmorexa LIOK
https://m.edsoo.ru/ff0cad58
DneKTpoMarHuTHAsI UHAYKITUS
CB00OOIHBIE MEXaHUYECKHUE
KoseOanus. 'apmoHnyeckue
12 KoyieOaHus. YpaBHEHUE bubnmorexa LTOK
. https://m.edsoo.ru/ffOcaf06
TapMOHUYECKHUX KOJICOaHHIHA.
IIpeBpaiienue sHepruu
JlaGopaTtopnas pabora .
«HCCE@JIOE&HI/IS 3aBUCUMOCTH https://infourok.ru/
13 https://resh.edu.ru/

nepuoja Majblx KojiebaHuii rpy3a Ha
HUTH OT JIJIMHBI HUTH U MaccChl rpy3a»

44



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://infourok.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://infourok.ru/
https://resh.edu.ru/

Hpnaoxenne k OO0 OO0

MAQY «COII Ne 32» Ne
Koneb6arenbusrit kouTyp. CBOOGOAHBIE
3JICKTPOMAarHUTHBIE KOJIeOaHUs B
14 UJIeaTbHOM KOJIeOaTEIIbHOM KOHTYPE bubmmorexa LIOK
A ype. https://m.edsoo.ru/ff0ch820
AHaIIOTHS MEXTy MEXaHUYECKUMU U
AJIEKTPOMATHUTHBIMU KOJICOQHUSIMHU
®opmyna Tomcona. 3akoH
15 COXpaHEHHUS SHEPTHH B UJICATbHOM bu6mmorexa [IOK
P P A https://m.edsoo.ru/ff0cb9c4
KOJIe0aTEIIbHOM KOHTYpE
[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
16 MexaHW4eCcKue Kojebanus. Pezonanc bubmorexa LHOK
) ' https://m.edsoo.ru/ffOcbb86
BoinykeHHBIE 2TIEKTPOMArHUTHBIE
KoseOaHus
[lepemennsiit Tok. CUHYyCOUJAIbHBIN
MePEMEHHBIN TOK. MOITHOCTH
17 MIEpPEMEHHOTO TOKAa. AMITUTYIHOE 1 bubmorexa HOK
P ' A https://m.edsoo.ru/ff0cbd34
NeiCTBYIOIeE 3HAUCHHUE CHIIBI TOKA U
HaATPSDKEHUS
Tpancdopmarop. [Tpon3BoaCcTBO, https://infourok.ru/
18 nepesaya u noTpedeHue https://resh.edu.ru/
AIIEKTPUYECKON IHEPTUU
VY CTpoiCTBO U MPAKTHYECKOE
19 MPUMEHEHHE JIEKTPUUECKOT0 3BOHKA, bubnuorexa [IOK
reHeparopa NepeMeHHOro TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH IIEKTpoIiepeaayd
DKOJIOrHYEeCKHE PUCKH TIPU https://infourok.ru/
20 TIPOM3BOJICTBE SJIEKTPOIHEPTHH. https://resh.edu.ru/

KynsTypa ncnonb3oBanus
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Hpnaoxenne k OO0 OO0

MAQY «COII Ne 32» Ne
AJEKTPOSHEPTUU B OBCEIHEBHOM
KU3HU
MexaHuueckue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopoctb bubnuoreka [IOK
pacrnpoCcTpaHEHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunsle U MPOJOJIBHBIE BOJIHBI
29 3Byk. CKOpOCTh 3ByKa. [ poMKOCTH bubnnoreka [JOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOIHBI, UX
23 cBolcTBa U ckopocTh. [1lkana bubmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpUHIHKIIB PATUOCBS3U U https://infourok.ru/
24 teneBuaeHus. PazButue cpencTs https://resh.edu.ru/
cBs3u. Pagnostokamust
o5 Konrtponbnas pabdora «Konebanus u bubnuoreka LIOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK
ToueyHsblii HICTOYHUK cBeTa. JIyy https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LHOK
. https://m.edsoo.ru/ffOcd4e0
U300pakeHHi B IJIOCKOM 3epKajie
[Ipenomnenne ceera. [lonnoe
28 BHYTpEeHHee oTpaxkeHue. [IpenenbHbii bubnuoreka [IOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHUS
29 JlaboparopHas pabora «3mepeHue bubnmoreka [JOK
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Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

IMOKa3aTeyid IMpPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ff0cd67a

JIunssl. [TocTpoenune n3odpakeHuil B

30 nuH3e. DopMyta TOHKOM JTMH3BI bubmmorexa LIOK
+ POPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JTMH3bI
JlaboparopHas pabora https://infourok.ru/
31 «ccnenoBanue CBOMCTB https://resh.edu.ru/
M300paKCHHUH B JIMH3AX)»
Hucnepcus cBeta. ClokKHBIN COCTaB .
P https://infourok.ru/
oenoro ceera. Llpet. JJaboparopHas
32 https://resh.edu.ru/
pabora «Habmoaenue nucrepcuu
CBETa»
Unrepdepennus creta. dudpaxius bubnuoreka [JOK
33 N
ceera. [Judpakinuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka LIOK
Ionspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTuyueckue MpuOOpPHI U yCTPONWCTBA U https://infourok.ru/
35 https://resh.edu.ru/
YCIIOBUS MX O€30ITACHOTO MPUMEHEHHUS
['paHUIIBI MPUMEHIUMOCTH
36 KJIacCU4YeCKOU MexaHukH. [loctynarsl bubnuoreka [IOK
CIIELIMATIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHTEITHHOCTH OJJHOBPEMEHHOCTH.
37 3ameyieHne BpEeMEHH B COKpaIlieHne bubmorexa I[JOK
https://m.edsoo.ru/ffOcfad2
JUTUHBI
OHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
. bubmuoreka [JOK
38 yacTHIBl. CBSA3b MACCHI C SHEPTUCH H

UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/ffOcfc68
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Hpnaoxenne k OO0 OO0

MAOY «COIII Ne 32y Ne
Kontponbhas padora «OnTuka.
39 OCHOBHI CIICIUATIBLHON TEOPUH bubmorexa [IOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCUTEIILHOCTH
40 ®otounbl. Dopmyna [lnanka. DHeprus bubnuoreka [IOK
Y UMITYJIBC pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0OBAaHUE Eu6 [IOK
noIMoTeKA
41 . A.T.
Porosdexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poTtordpdekra. YpaBHeHHE
42 SI?IHLHTegI)Ha JICE)IQ)(l)OTOS(qu))eKTa bubmmorexa [JOK
A ) https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porodddexra
Hasnenue cera. Onbitsl [1. H.
43 JleGeneBa. XumMuueckoe AciCTBHE bubmorexa HOK
JleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudyeckne yCcTpoicTBa u .
MPAKTUYECKOE }II'IpI/II)MeHeHI/Ie' https://infourok.ru/
44 https://resh.edu.ru/
dboTorneMeHT, PoTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo TeMe «3JIEMEHTBI bu6mmoreka [JOK
KBAHTOBOM OITHKM https://m.edsoo.ru/ff0d0302
Mogaens aroma ToMcona. OnbITHI
46 Pesepdopna o paccesHuro o-4acTui bubmmorexa [JOK
pPOP P ) https://m.edsoo.ru/ff0d091a
[InaneTapHas MoJenb aToMa
bu6mmoreka [JOK
47 IT b
OCTYTIATR bopa https://m.edsoo.ru/ff0dOafa
Hznydenue u noryomieHre GoToOHOB
yi B ¢ bubmuoreka [JOK
48 P MEPEXO0/I€ aTOMa C OJJTHOTO YPOBHS

SHEpPruu Ha Ipyroi. Buasl ciekTpoB

https://m.edsoo.ru/ff0d0afa
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Hpnaoxenne k OO0 OO0

MAOY «COII Ne 32» Ne
BomnHoBEbIE cBolicTBa yacThll. BosHBI
ne bpoiins. KopnyckynsipHo- bubmumoreka [IOK
49 .
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIyuYeHUe
OTKpbITHE paInOaKTUBHOCTU. OIBITHI
50 Pesepdopna o onpenenenuio cocraBa bubmmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOIO U3IyUEHUS
E:;;:;;;ﬂaﬂgfjmifa > TN https://infourok.ru/

51 https://resh.edu.ru/
PaZOaKTUBHOCTH Ha )KUBbBIE
OpraHU3MBbl
OTKppITHE IPOTOHA U HEUTPOHA.

52 N3zotomnsl. Anbga-pacma. bubnuoreka LIOK
OJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edso0.ru/ff0d1162
pacnaa. ['aMmma-u3nydenue
OHeprus CBA3U HYKJIOHOB B SIIpE.

S nepHble peakuuu. S nepHbii
53 peaIfTop. l?[pO6HeMLI, HGI;)CHCKTI/IBBI, Bubmmorexa LIOK
. https://m.edso00.ru/ff0d1356
HKOJIOTMYECKHE aCEeKThI SEPHOI
DHEPreTUKHU
OnemeHTapHble YacTULbl. OTKpPBITHE
no3uTpoHa. MeTob! HaOIOIeHUS U

54 PErUCTPaLK DJIEMEHTAPHBIX YaCTHLI. bubnuoreka [IOK
Kpyraeiii cron «PyHaameHTanbHbIe https://m.edso0.ru/ff0d0e38
B3auMoJIeicTBU. EMUHCTBO
buznyecKoil KapTUHBI MUPa»

. Bu 3Bé3aH0r0 HeGa. Co3Be3us, https://infourok.ru/

SAPKHUC 3Bé3,I[I>I, IJIaHETHhI, UX BUINUMOC

https://resh.edu.ru/
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Hpnaoxenne k OO0 OO0

MAOY «COI Ne 32»

Ne

JABUXKCHUC. CoHeuHas cucreMa

Comnure. ConHeunas akTHBHOCTb.

https://infourok.ru/

56 i ) https://resh.edu.ru/
ctouHuk 3Hepruu ConHIa u 3BE3]1
3BE311bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IEI ITIaBHOU ]
HOI():JIGIIOI])SaTeJIBHOCTI/I. Buyrpennee hitps://infourok.ru/
57 . https://resh.edu.ru/
cTpoenue 3B€311. CoBpeMEHHbIE
MIPEIICTABJICHUS O MPOUCXOXKICHUH U
sBosrrory CoiHNa U 3BE3.1
Mineunsrii Iyt — nama I"amakTuka. )
It https://infourok.ru/
[Monoxenue u neuxenue CoHna B
58 . https://resh.edu.ru/
lanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIJpax TaJakTUK
Bcenennas. Paz0eranue rajgakTuk. )
Teopus bosnbiioro B3pbiBa https://infourok.ru/
59 P ' https://resh.edu.ru/
€JIMKTOBOE U3JTyYeHHE.
MertaranakTuka
https://infourok.ru/
60 Hepemiennsie npo0ieMbl aCTpOHOMHUH https://resh.edu.ru/
K https://infourok.ru/
OHTpOJbHAs paboTa «INEMEHTHI
61 https://resh.edu.ru/
ACTPOHOMHUU U aCTPOPUIUKI»
Oo6o61maronuit ypok. Pons ¢pusuku u .
ACTPOHOMHUU B 3}11<13)H0anecfoﬁ hitps:/infourok.ru/
62 s https://resh.edu.ru/

TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax IesaTeTbHOCTH
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Hpnaoxenne k OO0 OO0
MAOQY «COII Ne 32 Ne

YCI0BCKa

O6o6maromuii ypok. Posb u mecto

https://infourok.ru/

63 (bHU3UKH U aCTPOHOMHH B 1 https://resh.edu.ru/
COBPEMEHHOM HAy4YHOU KapTUHE MUpA
O06o0maromuii ypok. Poib .
duznueckoit Tecf))nn B (OPMHPOBAHUHU https://infourok.ru/
64 ) . 1 https://resh.edu.ru/
IpeJICTaBICHUN 0 (PU3NUECKOI
KapTHUHE MUpa
Oo6o61aromui ypok. Mecto )
bu3rIecKou Ka[})]fI/IHbI MHpa B o011eM https://infourok.ru/
65 1 https://resh.edu.ru/
Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPECTABICHUHN O MPUPOJIE
PesepBHBIil ypok. MarautHoe mnosue https://infourok.ru/
66 5 ' ‘ 1 https://resh.edu.ru/
JIEKTPOMArHUTHAS MHTYKITHS
Pe3zepBHbIii ypok. Ontuka. OCHOBBI https://infourok.ru/
67 CIIeNNATbHOHN TEOpHH 1 https://resh.edu.ru/
OTHOCHUTEIIEHOCTH
P i K .
o | oo Ko |
p https://m.edso0.ru/ff0d1784
acTpopU3UKHI
OBUIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME
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IIpunaoxenne k OO0 OO0
MAOQOY «COIH Ne 32» Ne

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

®uzuka, 10 kimace/ Msakumes I'.4., byxosues b.b., Corckuii
H.H. nox penakuueii [lapdhenteeBoit H.A., AkiinonepHoe
obmectBo «M3narenbctBo «IIpocBenienue»

METOJANYECKUE MATEPHUAJIBI IS YYUTEJIA
https://infourok.ru/
https://resh.edu.ru/

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://infourok.ru/

https://resh.edu.ru/
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